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Or aBTOpa

Co BpeMeHM BBIXOJA B CBET IOCNENHEro M3MAaHUsS y4eOHUKA IO aHATOMMM
1 Mopdonoruu pacrenuit (Kypcanos JI. U., Komapuuukuit H. A., Meitep K. 1.,
Pasnopckuii B. @., YpaHoB A. A.), 110 KOTOPOMY 3aHMMAIOTCI CTYAEHTHI GUOTOr1-
yecKuX (haKynbTeTOB YHUBEPCUTETOB, ponwio Gonee 30 sietr. EcTecTBEHHO, AaBHO
yXe BO3HMKJIA HEOOXOXUMOCTb CO3NaHUs HOBOTO Y4eGHOro mocobusi, OTpaxaio-
1I[Er0 COBPEMEHHOE COCTOSIHUE HAYKH.

Ilpennaraemasi BalleMy BHUMaHMIO KHUTra «MopdoJioruss U aHaTOMUs BbIC-
HIMX pACTEHUU» OTIMYAETCA OT NPYTUX aHAJIOTUYHbIX M3IAHU OTCYTCTBMEM pa3fie-
J1a 0 CTPOEHMHM KJTETKM pacTeHM KaK 4acTH aHATOMUHU pacTeHU . D10 06bACHAETCA
TEM, YTO B COOTBETCTBHUHU C Y4eOGHBIMHU IUIaHAaMM B MOCKOBCKOM YHHBEpCUTETE
uM. M. B. JJoMoHOCOBa U B APYrMX YHMBEPCUTETAX CTPAHBI M3Y4aloT Kypc oo1ueit
LIUTOJIOTHM ONHOBPEMEHHO ¢ GOTaHMKO# WIM HEMHOro nosgHee. Bo u3bexaHue
TOBTOPEHMI M UITOXEHUS CTPOEHUA KIIETKH B KPaTKOM BapUaHTe B KHUTIE OMy-
IIIeH 3TOT pa3jiell, OXHAKO HEKOTOpbie BOMPOCH LUTONIOTUU 3aTPOHYTH B TEKCTE.
Tonpo6Hoe onucaHKe KJIETOK, COCTABIAIOIMX (YHKIIMOHAIBHO pasHbIe TKAHM,
HEBO3MOXHO 0e3 aHaIM3a UX LUTONIOTHYECKMX 0cOGeHHOCTEM.

YHuBepcuTeTCKas porpaMMa 1o 60TaHuKe COCTOMT M3 2 GOJIbIIMX Pa3lelioB:
HU3IIMe pacTeHus (JIbIOJNIOTUsl U MUKOJIOTHS) U BBICIIME PACTEHHUSI.

Kypc Mopdonorun ¥ aHaTOMHUM CIYXHT BBeNEHMEM K MO3HAHMIO pa3HO-
o6pa3usa BhICIIUX pacTeHWil. OH 3HAKOMMUT CTYAEHTOB C OOIMMM NPUHLMIIAMU
OpraHM3alMM pacTeHUit, 6e3 KOTOpBIX HEBO3MOXHO M3y4aTh CMCTEMAaTHMKY, pac-
CMaTpUBaTh THUTIOTE3bI NMPOUCXOXKAEHHUS BRICHIMX PacTeHMii, ONMPasCh Ha cCBele-
HHUs, YXe TOJy4eHHbIe CTYJEHTAMH U3 Kypca aJIbrOJIOTHH.

B noco6uu ocBelieHbl BOMPOCH Pa3BUTHS BCETrO pPacTEeHHS M €ro OTAENb-
HBIX CTPYKTYP, UX NIpeoOpa3oBaHusA B Npoliecce 3BOJIIOLUU, JAHO NPeACTaBlIeHUE
O pacTeHUM KaK LEJOCTHOH CTPYKTypHO-GYHKUMOHANBHOM CHCTEME, IPUCIIO-
COGJICHHO#M K XXMU3HU Ha Cyllle W afanTHPOBAHHOMN K SKOJIOTMYECKHM YCJIOBHSIM
KOHKPETHOIA cpefibl 0OUTaHUS.

B ocHOBY KHUIH TIOJIOXEH KypC JIEKIHii, KOTOpsIe g YuTaia B MOCKOBCKOM
YHHUBEPCUTETE B TEUEHHE MHOTIMX JIeT. DTO IOMOIJIO ONMpPEAEIUTh PACHONOXEeHUE
MaTtepualia, HECKOJIBKO OTIMYaloieecs OT OOIIeNPUHATOr0, 1, 0 BO3MOXHOCTH,
U36eXaTh TPAOAUIIMOHHOIO M3JIOXEHUsA HEKOTOPBIX BaXHBIX BONPOCOB CTPYKTYp-
HO# GOTaHUKH.

IToco6ue WUTIOCTPUPOBAHO ABTOPCKMMM M 3aMMCTBOBAaHHBIMM U3 PYCCKOI
Y 3apyOexXHO! JINTepaTyphl pUCYHKaMH.

Haneiocs, yto mpeiaraemMast KHUra 3aMHTEpecyeT CTYIEHTOB M NperoiaBa-
Telei, a KPUTUYECKHE 3aMeYaHUsl, KOTOpble BOSHMKHYT IIPU 3HAKOMCTBE C Hei,
6yxyT nmpuHATEHI ¢ 61aroHapHOCTBIO M YYTEHHI B JalTbHEMNLIEM.



4 Om asmopa

3a rozs! paboTHI Hall 3TUM TIOCOOHEM S MOCTOSHHO TMOJIb30BAIACh KOHCYJIBTa-
LUAMH 3aBeayiomniero kadenpoit Boicmux pacreHuit MI'Y, wieHa-KoppeCIOHIEH-
Ta PAH Baguma Hukonaesuya Tuxomuposa, npodeccopa Anekcanipa ITaBnoBuda
MenmksiHa, COMIaCUBILETOCS GBITh OTBETCTBEHHBIM PeJaKTOPOM KHMIHM, NOLEHTa
Aptemuss Huxkonaesuua CiagkoBa. MHe NPMUATHO, YTO B T€ueHUE MHOTMX JIET
s1 MMeJla BO3MOXHOCTb paboTath BMeCTe C HUMH U € ITyGoKoi 61aroqapHOCTBIO
TIpMHUMaJa UX COBETHl ¥ 3aMe4yaHHUsl, KOTOpbIe BCerna Oblim GaroxenarebHIMU
Y TOJIE3HBIMU.

51 uckpeHHe npu3HaTeNnbHa MOMM yYeHNKaM, a HBIHE COTPYAHUKaM Kadeapbl
BbIcHIMX pacteHuit MI'Y — Maite BnagumuposHe HunoBoit u Anexcero UsaHo-
B4y Pynnko, oka3aBIIMM MHe GOJIBILYIO IIOMOILb B IIOANOTOBKE KHUIH K TIEYaTH.

JI. ". Jlomosa



Beenenue

«BoTaHMKa eCTh €CTECTBEHHAsA HayKa, KOTOpasi YUMT NO3HAHHMIO PaCTEHU»*,
Takoe onpeneneHue 60TaHUKM — HEOOXOAMMOE M JOCTaTOYHOE — JAHO BHINAIO-
mmMcs mBenckum yueHsiM Kapiom Jlunneem (1707-1778 1r.). B cepy GoraHuKH
BXOHAT U3yueHHe CTPoeHMUs M PyHKUMIt pacTeHHi, X MPOUCXOXIEHUS, IBONIO-
MM, Ki1accupUKaluy, B3aMMOOTHOIIEHUH JIPYT C APYIOM M Cpemoil OOMTaHUs,
npeacTaBieHus1 00 o6pa3yeMbIX pacTEHUSIMU COODLIECTBaX, pacceieHMM Ha 3eM-
HOM 1ape, UCNOIb30BaHUU U OXpaHe.

KoHeyHO, yxe nepBOOHITHBIA 4esloBEK O6Nagan IepBOHAYaJbHBIMU 3HA-
HUSMHU O PACTEHHUAX, HEOOXONUMBIX IJIsl €ro CyILECTBOBaHWS. DTO MOHATHO,
TOCKOJIBKY €ro XH3Hb 3aBUCeNa OT 3HaHWI O CheHOOHBIX, SNOBUTHIX, LIENEOHbIX
PACTEHUSX W TOJE3HbIX Wi cKoTa. OOIMPHEHMIIUMY CBEIEHUSIMM O pacTeHM-
SIX, OCOOEHHO CEeJIbCKOXO3HCTBEHHRIX M JIEKAPCTBEHHBIX, PacIiolarajid KyJIbTyphl
Wuouu, Ounukuu, crpaHsl apesHero Erunta m Meconoramuu. He ciydaitHo
TepBbIif «TPaBHUK Ha KaMHe» ObUI cO3ZaH B 3HaMeHUMTOM Xpame B KapHake
cdapaoHoM HOBO# erunerckoit auHacTuu Tyrmocom III.

Ho ocHoBbl GotaHuku (OT rped. botanicGs — OTHOCAIMICS K PACTEHMSIM,
botané — TpaBa, pacTeHHe) KaK HAy4HOM NUCUMIUIMHLI GbUIM 3aIOXEHHI B aH-
TyHoe BpeMa Teodpactom (371-286 rr. N0 H.3.) — JIOGUMBEIM U BBHUIAIOIIMM-
Sl Y4EHMKOM BEJIMKOTO JPEBHETpedecKoro MuiciuTens Apucrorens (384—322 rr.
1o H.3.). Tutyn «orita 6otaHuKM» TeodpacT 3acryXXuil TOTOMY, YTO €T0 HHTEPECO-
BaJIM HE TOJILKO IPUMEHEHUE PACTEHUI B X03SICTBE M MeNUIIMHE, OH MCCIIeNOBA
CcTpoeHHe M (U3UOIOTUYECKUE OTNPABIEHUS PACTEHMIi, UX PacHpOCTpaHEHHe,
BIUSHUE Ha HUX TIOYBBI U KinMarta. Teodpacty NpuHamIeXKUT U niepBast KIaccH-
dbuxaiusa pacreHuil, XoTd ¥ BeCbMa HauBHas ¢ no3unui XX Beka.

B nipoliecce HCTOPUYECKOTO Pa3BUTHS B GOTAaHUKE TIOSIBUTNCH pa3Hble METOMbI
u3y4yeHUs pacteHuil. Yem Gosee paciiupsanCh NMPEACTaBIEHUSI O PACTEHUSX, TEM
6onee nuddepeHIMpoBaniCh HayyHble JUCUMIUIMHEBI, COCTABASIOLIME GOTAaHUKY
KaK OJHY U3 CaMbIX Pa3BETBIEHHBIX €CTECTBEHHBIX HAyK: MOPGOJIOTHA B HIMPOKOM
TMOHUMAHUH, NaneoboTaHnKa, dusnoorus, GUOXUMMS PacTeHHi, CUCTEMAaTHKa,
reorpacdusi, 3KONOrUs pacTeHui, re000TaHMKa, TATMHOMOpdoIoTHd, U3yyalowas
CTPYKTYPY NBUIBLIEBBIX 3epeH, U T.A. Oco6oe MeCTO Cpeau 3THX AUCLMIUIAH
3aHUMaJa 1 3aHuMaeT Mopdosorus (0T rped. morphe — dopma 1 logos — yyeHue).

«Opranunyeckass ¢opMa — 3TO BUAMMOE TIPOSIBIEHHE BHYTPEHHMX CBs3eif,
XapakTepu3yIOLIMX XU3Hb Ha KaxmoM ypoBHe. OHa MOXeT OBITh MPOIIE BCETO
omnpenesieHa Kak OUOJIOrHYecKas opraHM3alus U TpencTapisieT coboit HanbGonee
BaXHYIO ITpo6JIeMy, ¢ KOTOPOIi CTAJIKMBAIOTCS U3yyaloniue HayKy o Xu3Hu. ®opmy

* Junneii K. ®unocodus Goranuku. M.: Hayka, 1989. C.9.



6 Bsedenue

MOXHO Ha3BaTh HE TOJIBKO IYLUOH €CTECTBEHHON MCTOpMM, TaK KaK OHA CIYXHT
Mepoil 5BONIOLIMOHHOIO POACTBA, HO U AYIIOH Bceil OGMOJIOrMH, TaK KaK OHa
SIBJIAETCA OYEBUAHBIM M JIETKO NOCTYIIHHIM M3Y4YEHUIO IMpPOSBIEHHEM OCHOBHBIX
YepT XKUSHI»".

ITo MopdonornyeckuM nMpU3HaKaM CYIST O pasHOOOpa3sHd pacTeHMii, OHU
COCTABJISIIOT OCHOBY MX Kiaccudukauyuu; Ge3 3HaHUS CTPYKTYphl HEBO3MOXHO
M3y4yaTh XU3HEHHLIE OTIPABJICHUS PaCTEHMH, B TOM YHCJIE MX CIIOCOGHOCTH OJia-
rofgaps (hoTocHHTE3y CO3aBaTh OPraHMYeCKUe BeleCTBa W YBEINYMBaATh CONEP-
XaHue B atMocdepe Kuciopona. [ToaToMy U3ydeHHe CTPYKTYPHBIX OCOGEHHOCTE
pacTeHuii HeoOXonMMO JJIsl pasBUTHUS APYTHX 6OTAHUYECKUX TUCHMITIMH.

JuddepeHuuanus MeToNOB MCCIENOBaHHS CTPOEHWS pacTeHHil IpUBesa
K pa3fielleHHI0 MOp(dOJIOTMA HA MHOTOYMCJIEHHbIE CHEeLMaIbHble TUCIHUILUIMHBL
MOpPQOJIOTHIO B Y3KOM CMEICIE CJI0Ba (MaxpoMopQoIOTHIO), M3Y4aioulylo BHeLI-
Hee CTPOEHUE PacTeHMit; SMOPHOJIOTHIO, U3YYaIOLIYI0 HaYaJbHbIE 3Tallbl Pa3BUTUS
CEMEHHBIX PacTEHMI OT 3aJI0XEHHS PENPOAYKTUBHBIX CTPYKTYP, OCYILECTBIAIO-
LIMX Pa3MHOXEHHUE, IO 00pa3oBaHUA CEMEHH; aHATOMMIO, U3YYaIOIyI0 CTPOEHHE
pacTeHuUii Ha KJIETOYHOM Y TKaHEBOM YPOBHSX. YUEHME O KJIETKE B HACTOS1Iee Bpe-
MsI COCTABJISIET COAEPXAaHHE CAMOCTOSITEIbHON OGHOJIOrMYECKOM AUCHUIUIUHBI —
LIUTOJIOTHH.

PasHooOpasue MeTomoB, UCIHOJIb3YEMBIX B MOP(OJOrMM pacTeHUil, 1Mo3Bo-
JISeT pelarb clieAyione npobieMbl, HepeaKo UMelomue o6Ie6noIornyeckoe
3HaYEHUeE.

1. U3yyenue tonorpaduyecKux 3aKOHOMEPHOCTEil B CTPOEHHUM pacTeHU.
Il1aBHBIM METOIOM MCCJIENOBAHUS CIIYXXKHUT ONMUCATENbHBIN, co3naHHblii K. JIunHe-
eM. Ceityac 310T METO OOBIYHO HA3BIBAIOT CPABHUTENIbHO-MOP(OIOrNYeCKUM.

2. Usyyenue 3axoHoMepHocTe# ¢hopmooGpasosanus (Mopdorenesa) B mpo-
necce MHAVBUAYAILHOTO Pa3sBUTHSI PacTeHHs — €ro OHToreHesa. 3to Tpebyer
W3y4EeHUS CTPYKTYPHBIX IIpeoOpa3OBaHMil pacTeHMsl Ha BCEX STANaX €ro pa3BH-
THS — OT 3UTOTHI IO ecTecTBEHHOM cMepTu. IIpu 9TOM BaXHOEe 3HaYEHHE UMeeT
aHaJIM3 BCeX MposBlIeHU MopdoreHesa: ocobeHHocTel pocTa, MOPGdOIOTHYECKOM
M aHaToMHYecKkoit muddepeHnnanyy Tena pacreHus, BOZHUKAIONIMX B Npoliecce
ero pa3BUTHS, MOJNSIPHOCTH, CUMMETpUM, Koppeisiuuu. EcrecTBeHHO, riy6uHa
M3YYeHHUs STHUX BOINPOCOB 3aBUCUT OT TECHBIX KOHTAaKTOB MOP(OJIOrMH C HApY-
rMMH GOTaHUYECKMMM TUCHMIUIMHAMU: du3uosorueil, reHeTuKou, GUOXUMHUeE,
61onorueif pa3BuTHs.

C 3710ii Npo6aeMOIi CBSI3aHO U pa3BUTHE PENPOAYKTUBHOI GMONOrUU, OCHO-
BY KOTOPOIf COCTaBJISIET M3yyeHHe BCEX CTPYKTYP M IPOLECCOB, NMPUBONSIIMX
K Pa3sMHOXEHHUIO PACTEHMii — ONHOMY M3 IJIaBHBIX CBOMCTB BCEX XMBBHIX Op-
raHU3MOB, 00eCIIeYMBAIOIIEMY HE TOJIBKO YBEIMYEHHE YHCIa 0cobeif, HO U HX
paccesieHre. Bonploil HHTepec B HACTOSLIEE BPeMS BbI3hIBAET pasjiell PernposyK-
THUBHOM GUOJIOTHH, HEMOCPENCTBEHHO CBA3aHHBIA C HaKOILUIEHHEM 6MOMAcChl, —

* Cunom 3. MopdoreHes pacrenuit. M.: W1, 1963. C. 14-15.
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6uoTeXHONOrHEN: KYJIbTYpPOii M30JMPOBAaHHBIX KJIETOK W TKaHeil KaK crocoba
GRICTPOTO Pa3MHOXEHMS PacTEeHUI.

3. Usyuenue MopdoreHeTHIECKNX TpaHCHOPMALUIA B TEUEHHE IUTEIBHOIO
nmpouecca 3BomoUnH. Pa3BUTHE 3TOro HampapjlieHUS — 3BOJIOLMOHHON MOp-
donorum — OCHOBAaHO Ha CHHTe3¢ NAHHBIX OHTOTEHETMYECKOi Mopdoioruu
U CPaBHMUTENBHOH Mopdosnorny HeIHE XUBYIIMX ¥ BHIMEPIIMX pacTeHMit. 3amaya
3BOJIIOLUOHHOI MOp(dOIOrNM — U3yYeHHe OGIINX 3aKOHOMEpHOCTE npeobpaszo-
BaHMs CTPYKTYPHI PaCTEHHH B MpOILiecCe SBOJIONMM, 6e3 3HAHUA KOTOPHIX HEBO3-
MOXHO pelleHie BOIIPOCOB, CBSI3aHHBIX C (uiioreHuneil pacTeHHi, oTpaxaromieit
He TONIBKO POACTBEHHBIE OTHOLWIEHMS MEXY Pa3HHIMU TAKCOHAMU, HO Y OCHOBHBIE
HanpasieHus ux 3sojoluu. TakcoHamu (yar. taxon, BO MHOXECTBEHHOM YHC/IE
taxa) Ha3HIBAIOT JHOGHIE KOHKPETHHIE CHCTEMAaTHYECKHE TPYIIIBI OIpPEAe/IeHHOIO
panra. Tak, TakcoHOM B paHre ceMeiicTBa Gyner cemeiictBo Ranunculaceae (imo-
THKOBHIE), B paHre poia — Ranunculus L. (10THK), a B paHre BUA4, HalpUMED,
Ranunculus repens L. (moTvK nonsyuuii). '

O pOICTBEHHBIX CBA3X MpPEXIE BCEro CYIST MO CXOACTBY MOPGhOIOrHYeCKMX
nipu3HakoB. OIHaKO HEPEAKO OHO MOXeT OBITh He pe3ylbTaToOM POIACTBa, a MO0
NapajuleibHOTO Pa3sBUTHA HECKOIBKUX IPYIIN PacTeHM OT KaKMX-TO OGIIMX Npex-
KOB, JIU0O CIENCTBEM KOHBEPreHUUM — IIOSBJICHMEM CXOAHBEIX OCOGEHHOCTEM
CTPOCHUS MOJ BJIMSIHUEM ONWHAKOBBLIX YCIOBUM cyliecTBoBaHUS. TOJIBKO pa3HO-
CTOPOHHEE M3yYeHUE PacTEHUM U COMOCTaBICHUE JAHHLIX OHTOreHETUYeCKOro,
CPaBHUTENbHO-MOPGOIOrMYECKOro ¥ najmeo00TaHHYeCKOro HCCIeIOBaHHIA MOXET
BOCCTaHOBUTD PEATbHBII X0l MX MICTOPUYECKOTO Pa3BUTHSA, YTO CIIOCOOCTBYET Bhi-
SIBJICHUIO POACTBEHHBIX CBA3el MeXIy TAKCOHAaMM U pa3paGoTKe 3BOMIOLUOHHOMN
CHCTEMbI PaCTeHMIA.

4. UsyyeHune CBA3U MeXAY CTPYKTYpoil ¥ ¢GbyHKUHEH, MeXIy pacTeHHEM
1 YCIOBUSIMM BHELIHEN cpenpl.

BsaumozeitcTBre CTPYKTYpH H (GDYHKIUM COCTABISIET OCHOBY XHM3HEINEATEb-
HOCTH JoGoro opraHuzMa. OyHKuMK Ge3 CTPYKTYpHl He GRIBaeT, CTpYKTypa Ge3
byHxiMm 6eccmrbicneHHa. Benp «i3yuaTh OpraHbl HE3aBUCHMO OT UX OTIPaBIEHU,
OpraHM3MBl HE3aBUCHMMO OT MX XM3HH NOYTU TaK X€ HEBO3MOXHO, KaK M3y4aTb
Mall¥HYy ¥ €€ YaCTH, He HMHTepecydach MX meiicrBueM»*. Tolbko coelMHeHHe
Mop¢onornyeckoro U ¢U3HOJIOTHYECKOTO METONOB MCCIENOBAHHMS HaeT IIpel-
CTaBJIEHHE O PAaCTEHNM KaK HEJIOCTHON CTPYKTYPHO-(DYHKIIMOHAIHHOM U BechbMa
JMHAMUYHO cucTeMe, NMPUCTOCO6IEHHOM K XXU3HHU B ONpeeIeHHON 3K0JI0TuYec-
KOii 06CTaHOBKE Y YyTKO pearupyonieii Ha jioobie U3MEHEHHUst BHETHUX YCJIOBUHA.

Peaxiiuu pacreHuit Ha HeGnaronpuaTHbie (aKTophl cpensl UX 0OUTaHUS PO~
SIRIAIOTCA CHavyala B GHOXUMUYECKMX U (DM3UOJIOTMYECKNX HApYyLIEHUSX, 3aTeM
OHU 3aTParuBaioT BHYTPUKIETOYHBIE CTPYKTYPHI Y, HAKOHELl, BOSHUKAIOT U3MEHe-
HHMA MOP(]ONIOTHYECKOTO XapakTepa, 3aMeTHbIE HEBOOPYXeHHOMY I1ady. CHayana
OHM MNpPOSABJSIOTCS Y OTACNBHBIX PaCTEHMI, a BIIOCIEICTBUM PACIPOCTPaHSIIOTCS

* Tumupnses K. A. Xusnp pactennit. H3bpannrie counnenus. 1949. T.111. C. 33,
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Ha Bce coobmiecTBo. OLieHKa YPOBHS Jerpafallii pacTeHMii Mof AeiCTBMEM aH-
TPONOIeHHBIX ()aKTOPOB, IIPOrHO3MPOBAHME BO3MOXHBIX M3MEHEHHH pacTeHuit
TOAi BIMSHUEM HeOaronpusATHBIX YCJIOBHH COCTaBISIIOT CYIHOCTh GOTaHUYECKO-
rO MOHMTODHHTa (OT JIaT. ¥ aHIJI. monitor — mpefocTeperatowui). Ero 3anasa —
BOBpEMsI CUTHAJIM3MpoBaTh 060 BceX CiydasX NpeBbILICHUS OTPHLIATEIbHBIX Ha-
TPY30K, BBI3BAHHBIX JAEATELHOCTBIO YeNIOBEKA, U IPUHUMATD e CTBEHHbIE MEPHI
UI1 MU3MEHEHMs peXuMa SKCIUTyaTalMHd PacTUTENbHBIX PECYPCOB M OXpaHBbl pa-
CTHTEJIBHOTO IMOKPOBa KaK YacTH IMo6aIbHOM NpobieMbl coXpaHeHUs reHodoHIa
M OXpaHhI OKpYXalolei cpelsl.

Camo co6oit oueBHAHO, YT0 MOPGOJIOTHS pacTeHMIi Kak (pyHIaMeHTaIbHasA
GoraHMYecKas JUCUMIUIMHA aGCOMOTHO HeobXoouMa Ul pelIeHUst pa3HooOpa3-
HBIX NPaKTUYECKHUX 3afay: MEIULMHCKHUX, JIECOXO3AACTBEHHBIX, PUPOXOOXPAH-
HEIX M MHOTMX Apyrux. IlepeuuciuTh Bce 06GNacTH NpHUMEHEHHMs MOpGOIOruu
pacTeHMi Bpsid JIM BO3MOXHO.

IIpemnaraeMeiif yueGHUK nocssiieH Mopdonorun BeiCHIMX pacTeHuid. Ilpe-
XIe, YeM NepeiiTh K aHaIM3y 3aKOHOMEPHOCTEH MX CTPOCHMS M JEMOHCTpaLM
npucyniero MM MopQoJIOrHYecKoro pasHoo0pa3us, CliedyeT OIpeaejnTb, YTO
npencrabiser cob6oil pacTeHue Kak OOBEKT U3y4eHHUsA, KaKOBH €ro CBSI3M C Apy-
TMMH XWBbIMHM OpraHM3MaMM, HaceJITIOIMMH Hallly TUIaHeTy, ¥, HAKOHeLl, Kakoe
MECTO B MUPE pacTeHMIt 3aHMMAIOT BBICIIME PACTEHHU.




Yaers 1

MPOUCXOXXAEHUE BbICLLUNX PACTEHWU
N UX AHATOMO-MOP®ONTIOMMHYECKAR ANDDEPEHLIMALNSG
B CBA3U C XU3HbIO HA CYLLE

Iasa 1

MecTo BbICHINX pacTeHMi
B CHCTEMEe OPraHMYecKoro Mupa

1. IlpoxapuoTsl ¥ 3BKAPHOTHI

JleleHne OpraHM4ecKoro MHpa Ha LApCTBa XWBOTHHIX M PacTEeHW Cylie-
CTBYET C IOMCTOPUYECKUX BpeMeH. BaxHo, YTo yXxe B aHTHYHYIO 310Xy pacTeHUs
OBUIH onpe/e/ieHbl KaK XXHMBbIE CyHIECTBA, O0OIaNalonIue «IyIIoi», paBaa, OyIIoi
6oJlee NPUMUTUBHOM, YEM Y XKMBOTHBIX U YeJIOBEKA.

CoBpeMeHHEIe CHCTEMEI OPraHUYecKoro Mupa HacyuthiBaior 10 20 (1) uapcrs
B 3aBHCHMOCTH OT CITOCOGOB ITUTAHUS VX IIPENCTaBUTENIEi, OMOXUMHYECKHX, LIMTO-
JIOTHYECKHX U APYTHX ocobeHHocTeii. [Toka uaeT HenmpeKpamaomasacs JUCKYCCUs
0 YHCJIe CUCTEM, B KauecTBe pabouero MHCTpyMEHTa Haubojee ynoOHa cUcTeMa,
BKJTIOYalommas 4 1apcrsa, COCTARIAIONMNX 2 HaxapCTBa:

1. Hamuapcrso ITpokapuotst (Procaryota).
Lapcreo dpobsuku (Mychota).
2. Hapmuapcrso dskapuotkl (Eucaryota).
Lapcreo Xusotuuie (Animalia).
Hapcrso Pactenus (Vegetabilia).
Hapcrso Tpu6st (Fungi, Mycota).
Pasnuyus MeXy po- H 3BKAPHOTAMU OCHOBaHB! Ha 0COGEHHOCTAX CTPOEHHS

HX KJIETOK, 06pa30BaHKE KOTOPHIX B 3BONIOLIMH OPraHU4eCKOro MMpa ONpenenuiii
3 BaxxHeHIIMX yCIOBHUA.

1. Mogsnenue 6eaK0B, 06eCIEUNBAIOIINX OOMEH BEILECTB.

2. MMosBneHKe reHETHYECKOTO KON, ONpPEIEUBILIET0 CTPOTyIO MOC/IeN0BaTelb-
HOCTb AMMHOKMCJIOT B CTDYKTYPHHIX Oenkax u OGeikax-depMeHTax; 3Ty

1 3ak. 53
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(yHKIMIO BBHIMONHSIOT HYKIEMHOBHIE KHCIOTHI, 6j1arogapsi KOTOPhIM HO-
CTHTraeTCsl HeNPepLIBHOCT U CTaOMIBHOCTD B PANY KJIETOYHBIX MOKOJICHHH.

3. TlosBneHue cnocoba CUCTEMaTHYECKOTO M3BJIeYEHHs SHEPTUH U3 OKpYyXalo-
el cpempl.

Tpokapuorel (OT Jar. pro — mepen, paHblue W rped. karyon — sapo),
TOSBUBIIMECS, IO-BUOMMOMY, 3,5 MJpH JieT Ha3al, Ha3bIBAIOT NOSICPHBIMH,
WIM TIpeabaficPHBIMA OpraHM3MaMu. 1o GakTepuy U LuaHobGakTepuu (LMaHeu)
(puc. 1, 2), y xoTopbix HeT OGOPMJIEHHOTO Sipa, HO B LIEHTPe KJIETKH €CTh
30Ha ¢ Beicokol KoHueHTpauueit JHK — Tak Ha3zbiBaeMblii Hykaeoud. Hocutens
TeHeTU4YecKOi HHGOpMAaLUU — 2eHogop — TPEACTaBIsIeT COGOM KOJBLEBYIO
Monekyay JIHK, 3akperuieHHy10 Ha IU1a3MaTH4ecKoil MeMOpaHe — naasmanemme.
Kietku mensires: nepeTskKKaMy MM ¢ IIOMOLIBIO IEPEropoNoK.

DeKapuoTHyecKas (OT Iped. 31 — XOpoLIOo, MOJHOCTBIO M karyon — sapo)
KJIETKa TOSIBWIAcCh 3HAYHTEJILHO MO3IHEe NMPOKAPHOTHYECKOM — OKoo 1 Mipa
Jiet Ha3al. [llaBHas ee 0cOGeHHOCTE — HaTHYME MOP(OIOrHYecKH BHIPAXEHHOTO
sapa (puc. 3), uMeromero o60I0UKy, COCTOSINYIO U3 2 IMUIIONPOTENIHBIX MEMOPaH.

Puc. 1. Cxema cTpoeHust GaKrepHaib-
HOWM KJIETKH.

Obo3snavenua. 6.1 — GasanbHOE TeJb-
1€, I.B — ra3’oBhie BaKyoJiH, I.IICX —
TpaHyJIHl ToNMcaxapuia, r.ndc — rpa-
HyJIsl monudocdara, rp — rpaHyibl,
X — XIYTHKH, X.K — XHUPOBbIE KaIUIH,
K — Kalcyia, J — JIaMeJUIbl, M3 —
Me30COMa, HK — HYKJIeOMA, M3 —

My3bIPEKH, TULT — IUIACTHHYAThIE TH-
JIAKOMABI, p — PUOOCOMBI, C — OTJIO-
XKEHHUA Cephl, C.K — CTEHKa KJIETKH,
TP.T — TPy6GYaThie THIAKOMIHI, XpdH —
xpoMmarodopsl, .M — LUTOILIa3MaTH-
Yyeckass MeMOpaHa, LUl — LHUTOIUIa3Ma
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Puc.2. Cxema CTpoeHHSI IHAHOOAKTEPUH.

Obo3nauenun:. B — BaKyoJiiu, B.06 — BTOpm4YHas 000Ji0YKa, 3.B — OTJIOXEHUS 3aNacHBIX
BEIIECTB, Kp — KPHMCTa/UI, M.l — MEXKJIETOYHas IUIACTHHKA, Nd.T — nmonaudocdarHoe
Teblie, p — pUGOCOMBEI, C.4 — CIM3UCTHIH Yexoi, ¢b.M — dorocuHTe3UpyIoLIEe MEMOpaHDI,
Xp — XpPOMATHH, UIUT — LUTOIUIa3Ma, id.3 — LHAHOPUTHHOBEIE 3epHA

Yepes Haxonpsnmecs B 060I04Ke MOPhI OCYHIECTRISIETCS CBSA3b CONEPXUMOTO siIpa
¢ nuroma3Moii. Hocurensimu reHetudeckoit MHGOPManuu CIyXaT XpoMocoMmbl,
BosHuKmMe Beneactsue coenmHenus JTHK ¢ ocoOGbiMu GenkaMu — rHCTOHaMH,
OTCYTCTBYIOIIMMHM Yy TpPOKapuoT. Yuciao xpoMocoM, ux ¢opma ¥ pasMepbl —
crnenrduyeckie MpU3HaKi KaXI0ro OpraHu3Ma, ero Kapuomun.

OO6pa3oBaHMe siipa B SBOJNIONMH OPraHHYECKOro MHpa HMEJIO OTrpoMHOE
3HaYeHHE.

1. Peanu3ys 3aKilIOYEHHYIO B XPOMOCOMax TIeHETHYEeCKYyI0 HHGOpPMAIHUIO,
OHO KOHTPOJIUPYET NPOUCXOASLINE B KJIETKE XKU3HEHHBIE IIPOLIECCH U MPSIMO HIX
KOCBEHHO YYacTBYeT B 00pa30BaHMHM HEKOTOPHIX KJIETOYHBIX OpPraHeul.

2. C HanMyMeM XpOMOCOM CBSI3aHO TOSIBJIEHHE HENpSMOro IejeHHs supa
(mumosa), obecrieurBaloliero paBHOMEpHOE PAaCTIpENENEHHE XPOMOCOM MeEXITy
sigpaMy IBYX 00pasyloluXcs KJIE€TOK M, KaK CJICACTBUE 3TOr0, — FeHETHYECKYIO
MICHTHYHOCTH ITOKOJICHHI KJIETOK.

3. O6benuHeHue B Ape OQHOM KIeTKH Hab0pOB XpOMOCOM, TIPHHAIEXKAINX
IBYM pasHBIM OpraHM3MaM, IPOHMCXOIslliee IPH IOJIOBOM IpolECCE, TPHUBEIO
K TIOSIBJICHHIO €r0 aJIbTePHaTHBBl — DEAYKIMOHHOTO JeJieHHs siupa — Mmelio3a,
COITPOBMXAAIONIerocs NepeKoMOUHaliel TeHoB, YTo crioco0CTBYET 06pa3oBaHMIO

GoJtee KU3HECTOMKNX OPraHU3MOB.
1 *
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Puc.3. Cxema CTpOEHMs MOJIOO 3BKapHOTHYECKOM KIIETKH.

Obo3navenus: B — BaKyolH, I — JUKTHOCOMBI, 3.K — 3epHO KpaxMalia, MX — MEXKIIETHHK,
M. — MEXKJIETOYHas IUIACTUHKA, MTX — MHTOXOHIAPHMM, TUI3 — IUTa3MONECMBI, I —
MpoIUIacTUabl, p — PUOOCOMBI, C.K — CTeHKa KieTkH, cd — cdepocoma, 3.c —
SHIOTUIa3MaTHyecKas CeTh, 1 — SIIpo, 5.1 — Mopa B sAepHOI 060JI0UKe, A — SAPHIIIKO

4. Kietky ¢ oIHUM HaGOpPOM XpOMOCOM Ha3bIBAaIOT FarIOMAHOM, a UMelo-
11Iyio JBa Habopa — JUIUIONIHON. BCTpeyaloTest M NOMMIUIOMAHBIE KIETKM, YHCIIO
XpPOMOCOM B KOTOPBIX B 2 ¥ GoJiee pa3 MPeBHIIIAIOT YHCIO XPOMOCOM JTUILUIOMTHOR
KJIETKH. MUTO3 NPOMCXORUT B KJIETKAX BCEX THUITOB, MEI03 — TOJILKO B CHEIHAIH -
3MPOBaHHBIX KJIETKAX, YYACTBYIOLIMX B MpoIiecce perporyKuuH. Y1ciaio XxpoMocom
B BTHX KJIETKaxX BCErna YeTHOe.

5. YcioxHeHHe TeHeTMYecKOoro ammapara conpoBoxiaaioch U mucddepeH-
HHalMel MpOTOIUIacTa IBKAPUOTHYECKOH KIETKM, B KOTOPOH, IO CpPaBHEHHIO
C KJIETKOI TIPOKapHOTHYECKOI, 3HAYMTEIbHO YBEIUYUIOCH YUCIO0 (DyHKIIMOHAb-
HO pa3HBbIX OpraHejUl, Cpeay KOTOPhIX BaXHel1iee 3Ha4eHHE UMEIOT OpraHeJuIbl,
COCTaBJISIIOLIME DHEPTETHYECKYIO CUCTEMY KJIETKM: MUmoxondpuu, obecrneynBaio-
LIMe KIETKY Hepruei, M ocyiiecTasiomye GoTOCUHTE3 n1acmudst, XapaKTepHBIE
TOJBKO ISl paCTEHHUIA.

OcoGeHHOCTH MPOKAPUOT U IBKAPHOT JEMOHCTPUPYeT Tabil. 1.



ImaBa 1. Mecmo evicuux pacmenuii 6 cucmeme opeaHu4ecKo20 Mupa

13

. Ta6auna 1
OCHOBHBIE OCOGEHHOCTH IIPOKAPHOT ¥ 3BKApHOT
IMpusHakn Hpox‘apucrm DBKapHOTHI
Pa3Mmepb! KieToK 1-10 Mxm 10-100 Mxm ¥ Gonee

O61ue 0coOeHHO-
CTH OPraHM3MOB

OIHOKJIETOYHEBIE, KOJIO-
HUAJIbHBIE, HUTYATHIE,
MOJBIXHBIE, HETIONBIX-
HEIE

OmHOK/IETOYHBIE, KOJOHHMANBHEIE
(MOIBMXHEIE X HETIOABIXHbIE), HHT-
4aTEle, MHOTOKJIETOYHBIE CO CJIOX-
HbIM PacWwICHEHHEM TeNia

Hanuune sinpa

OdopMIIEHHOTO sSiIpa HeT.
TeHodop B BUIE KONMBLEBOIT
mosiekynsl JITHK

Anpo Mop¢oIOrnYecku XOpolIlo BhI-
paxeHo, UMeeT 000104KY U3 2 JIUIO-
nporeMaHLIX MeMOpaH. Benencraue
coepuHenuss JHK c¢ rucroHamu
00pa3yioTCsi XpOMOCOMBI

JleneHue KJIETOK

IleperopoakaMu wiu nepe-
TSXKKaMU

JleIeHnI0 KIETKH BCEraa mpele-
crByer AeneHue sapa. Tleperopoaku
Pa3sBUBAIOTCS LIEHTPOCTPEMUTENb-
HO WIM LIEHTPOOEXHO

IlnouaHoCTH

[anrovaHbIe OPraHU3MB,
TUIHUYHOTO TOJIOBOrO Ipo-
1ecca HeT

TarutonaHble ¥ OUIVIOMIHBIE Opra-
HK3MbI. Hanmyue nonosoro mpouec-
ca ¥ PeAYKUHOHHOrO AeJeHHs aapa
ONnpeaeNsioT YepeaoBaHue B LUKIIe
pa3BUTHUSA TAIUIOUOHON M AUIUIOUI-
Hoit a3

HNuddepeHuuaims
MPOTOILIACTOB

Knerka umeer miasMaieM-
MY ¥ HEMHOTOYMCJIEHHBIE
cBoOoaHBIE MEMOpaHBI, Me-
30COMbI, pUOOCOMEI, ra-
30BHIE BAaKYOJIM, pa3HBIE

TpaHyJIbl

KiieTka umeeT opraHesuibl C AByMeM-
GpaHHBIMU (SAPO, MMTOXOHAPHM,
IUIACTHABI) U OXHOMEMGPAHHBIMY
06osouKaMu (IHIOILIA3MaTHYeC-
Kast ceTh, anmnapar [onbaxu, Ba-
KYOJiM, JIM30COMBI, CHEpOCOMBI,
MHKpOTeJbLa), pA6OCOMBI, TUIa3Ma-
JieMMy

Hanuyue Mexkie-
TOYHRIX CBsI3eit

MeXKIeTOYHEIX CBA3eit HeT

KiteTku cBsi3aHBI KOHTaKTaMH pa3-
HBIX TUIIOB, Y PacCTeHUil — IUIa3MO-
JleCMaMu

OTHolLIEHHE K KH-
cropony

AHa3po6HbIE U a3POOHEIE
OpraHN3Mbl

Tonbko a3po6HLie OpraHN3MbI

Crioco6Bl MUTAHUSA

TereporpodHEle M aBTO-
TpodHbie (xeMo- u ¢o-
TOCHHTE3MpYIOLIUE) opra-
HHM3MbI

TereporpodHbie n aBroTpOdHBIE
(dorocunTesupyiolye) OpraHU3MEI
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Hpodonscenue mabauybs 1

IpusHakn IIpokapuoTbl DBKapHOTHI
IMurmenTsi ¢oto- | Baktepuodmmi, 6akrepuo- | Xnopopwur A, B, C, D, xaporuH,
CHUHTE3a KapoTHH, xjaopobwur A, KcaHToGWL1, pasHble 100aBOYHEIC

KapoTHH, GuKouMaH, Gu- | MUrMEHTH
KO3PUTPHH
OGonouka kietku | OGonouka cocTouT U3 M- | OGOJIOYKM HET WM OHa COCTO-
KOIeNTHIa MypernHa HT U3 TIOUCaXapHIOB: LEJUONO03bI,
TeMHULIEIUTIONO3bi, IEKTHHOBLIX Be-
LIECTB M Jp.

2. PacreHus M :KMBOTHBIC, MX CXOJCTBO M Pa3muaMsa

BricOKOOpPraHU30BaHHbIE PACTEHUS M XUBOTHbIE HACTOJILKO CUJIBHO pa3iinya-
10TCsT MOP(OJIOTMYECKH, YTO caMa MOCTAHOBKA BONPOCA O CXOICTBE M Pa3IMYHAX
9THX OPraHM3MOB, Ha TEPBHI B3rsil, KaXeTcd CTpaHHON. OIHAaKo, eClIH MBI
HMeeM JIeJI0 C OpraHM3MaMM, CTOSIIIMMU Ha HU3KUX YPOBHSX 3BOJIOLMOHHOIO
Pa3BUTHS, TO ONpEAENCHUE UX TIPUHAMJICXXHOCTH K LapCTBY XUBOTHBIX WU 1iap-
CTBY pacTeHMi momyac 3aTpyIHUTENbHO. Kopa/wioBrie MOMMILI U IPECHOBOAHEIE
TyOKH BHemnIHe OOJIbLIE MOXOXM Ha pacTeHHMHA, YEM Ha XUBOTHBIX, a Cpedu OI-
HOKJIETOYHHIX BOJOpPOC/ieii HEM&IO OpPraHM3MOB, HAIOMHUHAIOUIMX MPOCTEHIIMX
XUBOTHBIX. CXOICTBO € XMBOTHHIMM OOHapyXuBaeTcs B CTPOCHUM M NOBEACHUU
CrielIMaIi3UPOBAHHEIX KJIETOK — 300CTIOp, 06eCIeYdBalouIMX pa3sMHOXEHHE paaa
pacrenuii. U Bce xe pacTeHud 006J1a1a10T pAAOM NMPU3HAKOB, XOPOLIO OTIMYAIOIIMX
HX OT NpeACTaBUTeNEH XUBOTHOTO MUpa.

1. 3 nuronormyeckux ocoGEHHOCTEH BaXHOe 3HayeHHE HMeeT HaIu4ue
y pacteHWil TBepHON YIJNIEBOOHOM 00010¥KU — TIPOXYKTA XU3HEHESATEIILHOCTH
nporomiacta. Mexay o60104KaM¥i COCETHUX KJIETOK HAXOIMTCH TaK Ha3biBaeMast
KJIETOYHasl, MJIM MEXKIETOYHas IUIACTUHKA, COCTOALIAas U3 LIEMEHTHPYIOLIMX
KJIETKH TIEKTUHOBBIX BELIECTB.

KiieTku XWBOTHBIX, KaK IpPaBWIO, HE MMEIOT 000JI04eK, MX HOBEPXHOCT-
Hble MeMOpaHbl — IUIa3MaJIEMMB] — HEINOCPEACTBEHHO KOHTaKTHPYIOT C APYTH-
MM KJIeTKaMM WIM ¢ BHeluHeil cpenoil. OgHaKo pas3ivyus MeXIy PacTeHHSIMHU
M XVBOTHBIMH IO 3TOMY IpM3HAKy He aOCOMIOTHBI, TaK KaK HEKOTOpBIE KIIETKU
XUBOTHBIX UMEIOT 06pa30BaHMUsl, aHAJIOTUYHBIE KJIETOYHBEIM 0060I04YKaM pacTeHMA.

BHyTpeHHMI c/lOM IUla3MaJleMMbl COCTOMT W3 O€IKOB, a HapyXHbi —
MPAKTHYECKHN Y BCeX KIETOK XMBOTHBIX MPENCTABICH IMKOKAIMKCOM — THAPO-
GWIBHEIM CJI0EM, COCTOSIIMM M3 NOJKMCAaXapuioB, CBA3aHHBIX ¢ Genkamu. OH
WIpaeT pojib COSAMHUTEIBHOTO CJIOS MEXIY IUIa3MajJleMMaMH COCEOHMX KJIETOK
M aHATOrMYeH KJIETOYHOM IIacTMHKe pacTeHuil. [NIMKoKajuke MHOrma pas3BUT
HACTOILKO CHJIBHO, YTO 00Opa3yeT BOKpPYT ILIa3MajleMMBbl BOJIOKHMCTHIA 4exon,
MMUTHPYIOLIHIA 000JIOYKY pacTHTEJIbHOM KieTKU. IIpuMepoM Takux KJI€TOK MOTYT
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CIYXHUTb KJIETKH 3huTeams KuureyHuKa. C Ipyroi CTOpoHEI, He Bee KJIETKH pacTe-
HUI UMEIOT 060JI0UKHM. 3¢ JCIIOPBI HEKOTOPHIX BOIOPOCIIEN B mpoliecce pa3BUTHS
MX TEepsIoT.

2. CyiecrBoBaHue MOGHIX OPraHM3MOB HEBO3MOXHO 6e3 IMOCTYIUIEHHSI B HUX
MUTATEJIBHBIX BemiecTB. EC/M XMBOTHEIE MOTYT aKTMBHO 3arjiaThIBaTh MMUIILY, TO
pacTeHMs TIONYYalOT MHOTHE BEIIECTBA, IpPEXAE BCET0 MUHEPAIBLHBIE, TOJBLKO
B BUJE BOAHHIX PaCTBOPOB, OECIIPENSTCTBEHHO NPOXONSIUUX 4epe3 OOOIOYKH.
ITnasmanemma, obnajgaiomas u3bMpaTebHON NMPOHMLIAEMOCTHIO, YacTh PacTBO-
PEHHBIX BEILIECTB 3a[EPXKUBAET, OCTAIBHLIE NPOXONAT BHYTPh KieTku. Ecre-
CTBEHHO, 4eM GoJIblile TIOBEPXHOCTh NOIJIOLICHUS BEIlleCTB, TEM JIyyllie NMUTaHHE
pacTeHmii. YBeJuueHMe IUIOMAIV NIUTaHNs JOCTUTAETCS HE TOMIBKO YBETMYEHUEM
OGIIHMX pPasMepOB pacTeHHUs, a, INTABHBIM 00pa3oM, UX CIJIbHBIM PacWICHECHUEM.

3. PacreHusaM CBOMCTBEHHa CIIOCOOGHOCTh K HEOTPaHUYCHHOMY WM OYEHBb
MPONOJDKUTEILHOMY 8epXyule¥HomMy pocniy, TIDUBOISIIIEMY K HapacTaHUIO ONHUX
YacTeil Ha IpyrHe. DTy MOBTOPSIEMOCTb OXHOPOIHBIX Y4aCTKOB BJOJIb IIPOAOIBbHON
OCH Ha3BIBAIOT Memamepueii (OT rped. meta — mocie ¥ mMéros — 4acTb, HOJI).
MHoro4ucneHHEE MeTaMeps! (1an GUTOMEpEI) 06pa3yIoT y pacTeHUit TMHeRHbIe
WIM CHJIBHO Pa3BeTBICHHBIE CHCTEMBI, OTIpelieisIomue crnenudUIHOCTh UX BHEI-
HEro BHIa, HO METAMEPHUA XOPOINO BEIPAXEHa TOJBKO Y BBICOKOOPraHM30BaHHBIX
pacreHui.

MeTtaMepus CBOMCTBEHHA ¥ XXMBOTHBIM, Y KOTOPHIX OHa 00YCJIOB/ICHA Pa3HBbI-
MH IPUYHMHAMMU U BO3HUKAET PasHEIMHU crioco6aMu. Y JISHTOUHBIX YepBeii, Hanpu-
Mep, OHa CIIOCOGCTBYET UX afanTalMy K SHIOMAapa3suTH3MY U yBenuueHHIo 3dhdek-
TUBHOCTH Pa3MHOXEHMS, TAK KaK KaX/Ibli WICHHMK TeJla MMEeT NOIOBbe OPraHsl.
Y BHICHIMX XMBOTHBIX OHa MOXeET ObIThb CBSI3aHa C YHOPSIOYeHHEM BHYTpeHHei
opraHu3anuu, vHTeHcHduKameit npucymx UM GyHKIMI WIK COBEPIIEHCTBOBa-
HHEM MEXaHH3MOB JIBIKEHHA, HaIPUMED, NEPUCTAILTHYESCKIE ABHKESHHUS KHIIeY-
HHKa CIIOCOBCTBYIOT BOJIHOOOpa3HbLIM M3ri0aM Teja MpH MOJ3aHUM U TUIaBaHUH.

4. Heo6xomMMOCTb MOIJIOIIEHNSI MUHEPAIBHEIX BEellIECTB TPEOYET 3aKperLie-
HHS pacTeHMii Ha OnpeleNieHHOM MECTe, TO €CTh X HenoaBixHocTH. KoHedHo,
M3 3TOTO NPaBWJIa eCTh HCKITIoYeHUsA. Cpeny 3eeHbIX BOOOPOCe MHOTO OABIIK-
HBIX GopM, HX IBMXCHMS OCYLIECTBISIIOTCS C IIOMOHIBIO XIYTUKOB; MOJBUXHBI
300CNIOPHI, TaMeThl, IJIaBHBIM 00pa3oM, Myxckue. Cpeny BOIHBIX pacTeHHH
MHOTO TUIaBalonMx ¢opM, KOTOpbie NMacCUBHO IepeMeLIaloTCs TeYeHHEM BOIBI.
Poct mog3eMHEBIX WIM CTEJIIOINUXCS MO 3eMJie JIMHHBIX TMOGEroB, CIIOCOGCTBY-
IOIMH# OCBOSHMIO PACTEHHSAMH HOBBIX TEPPUTOPMiA, MOXHO paccCMaTpuBaTh KakK
TIPOSIBJIEHNE aKTHBHOIO JBHXCHMS.

B TO Xe BpeMsl cpely XHBOTHBIX BCTPEYAIOTCS OPraHW3MBI, BEXyIIue MpU-
KpeILIeHHEIH K cyOcTpaTy 00pa3 Xu3HH, — HanpuMep, TUApPa, MOJUILL, TYOKH.

PacteHuAM CBOMCTBEHHEI TaKkXe MEIJICHHbIC NBWKCHMS, BhI3LIBa€MbIE pa3-
HBIMM pa3sgpaXUTENsAMHM, — TPOMM3MBI, HacTUH, HyTanuu. ITo cBoeil mpupo-
e OHM CYLIECTBEHHO OTIMYAIOTCA OT ABMXEHMU XUBOTHBIX, OOYCIIOBJIEHHEBIX
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MBIIIEYHBIMU COKpPALICHUSIMU, PETYJIMPYEMBIMU HEPBHOM CHCTEMOI M COIPOBO-
XKIaeMbIMU MOTPEOICHNEM SHEPTHHM, MOCTABIIMKOM KOTOpoii ciyxur AT®.

Tponusme: (ot rpey. trépos — MOBOPOT, HaNpaBleHNE) NPOABIISIOTCH B H3Me-
HEHUHU OPUEHTALMH OPTaHOB PaCTEeHHI1 B OTBET Ha OMHOCTOpOHHEe AeiicTBre Pak-
TOPOB BHellHel cpenpr: cBeTa (PoToTponusm), BIAKHOCTH (TMAPOTPONU3M), XH-
MHYECKHUX pa3fipaxuTelieil (XeMOTPONU3M), CHJI TPABUTALUHM (T€OTPOIIM3M) M T. 1.
CuuTaloT, YTO MOA BIMAHMEM STHX PaKTOPOB B TKAHAX PACTCHMIA BO3HHKAET JJIeK-
TpodU3NOIOrHYeCcKas TONSIpU3alyd, U MOSBIAIOIIAACSI Pa3HOCTh MOTEHIHAIOB
00yCJIOBIMBaET NEpeMEIICHUE B ONpeeIeHHOM HanpaBIeHUM ayKCHHa — TOPMO-
Ha, aKTUBU3UPYIOLIEro pocT.

TponuaMsl LIMPOKO pacripocTpaHeHb! B npupone. Tak, KOpHU GONBIIMHCTBA
PacTeHMii pacTyT MO HamnpaBJIeHMIO K HauGoJee BIAXHBIM MOYBEHHBIM TOpPH30H-
TaM; JIACTbSi PacTEHMii, BhIpaliMBaeMbIX Ha MONOKOHHUKAX, BCErma OOpalieHBI
K CBETY; pacKphIThie KOP3UHKH NOICONHEYHHKA MeUIEHHO TOBOPAaYMBAIOTCS B
3a CONHLEM (TEIMOTPONH3M).

Hacmuu (ot rped. nastés — YIIOTHEHHBIA) — Gosee GHICTPHIE JBIXKEHUSI,
YeM TPONU3MBI, BhI3bIBaeMble nud@dy3Ho neiicTBylomMmu dakropaMu: cMEeHOM
TeMIIepaTypbl, U3AMEHEHHEM BJIAXHOCTH, OCBeLLIEHHOCTH. OHM CBOMCTBEHHBI HOP-
3UBEHTPAILHBIM OPTraHaM M ONpENEJISIOTCS Pa3HbIMM TEMIIAMH POCTa X BepXHeit
M HUXHEI CTOPOH, a TaKXe TYPrOPHBIMU SABICHUSIMH.

C HacTUsIMM CBSI3aHBI CYTOYHBIE PUTMbI OTKPBIBAHHMSA M 3aKPhIBAHUS L[BETKOB
M coupeTuii. Tak, KOP3UHKH KO3JIOGOPOAHMKA, OTKPHITHIE PAHO YTPOM, OOBIYHO
Kk 10-11 yacaM 3aKpHIBAIOTCS; IBETKH 0eJI0i KYBIIMHKM OTKPBITHI TOJLKO JHEM.
3T0 BBI3BaHO U3MEHEHUSIMH TEMIIEPATYPHI M BIAXHOCTH B TeYCHHE CYTOK.

YV 1MpoKo pacnpocTpaHeHHOI B XBOMHBIX JiecaX KUCIMIBI TPOMYAThie JIM-
CTbS PacNOJIOKEHbI B TOPU30HTAIBHOMN IUIOCKOCTH TOJIBKO Ha PacCesTHHOM CBETY,
HO €CJIM Ha HUX NONAJAI0T COTHEYHBIE JIyYH, OHH GBICTPO CKIIANBIBAIOTCS «30HTH-
KOM». Y MHMO3BI CTBUIIMBOM JaXe MPH JIETKOM TNPUKOCHOBEHUHM CKIaIkIBalOTCA
JINCTOYKY M TIOHMKAIOT YE€PEIIOYKU CIIOXHBIX IEPHCTBIX JIUCTHEB.

Hacriu obGecreynBaioT He TOJNBKO 3alUTYy OPraHOB, KaK BHAHO M3 STHX
NPUMEPOB, OHH MOTYT MMEThb M BaXHOE aJaNTHBHOE 3HayeHWe. OTKphIBaHHE
LBETKOB Tabaka BEYEPOM CBS3aHO C KX OIBUICHUEM HOYHBIMM HaCEKOMBIMH.
Y HaceKOMOSITHOTO pacTeHHsl POCSHKH HACTUYECKUE NBIDKEHHUS BOJIOCKOB JIHCTO-
BOH MJIAaCTMHKH, HAa KOTOPO HAXOXUTCSI HACEKOMOE, CIIOCOOCTBYIOT JHOOBIBAHHUIO
a30THUCTOM IHUILH.

Hymayuu (ot nar. nutatio — Kone6aHue, KayaHWe) — KPYTOBHIE MM KO-
JiebaTebHEIE NBMXEHHMS OpraHoB pacTeHMil. Kpyrosrie HyTaluu mpoMcXomsiT
BCJIEACTBYE YIOPANOYEHHBIX, HAYLIUX IO KPYTY, MECTHBIX YCKOPEHHUI POCTa Kie-
TOK B 30HE PacTAXEHHUs, CTUMYJIMPYEMBIX, TI0-BUAUMOMY, ropmMoHamMu. Hyranuu
XOpOLIO BHIPAXEHBI Y BBHIOIINXCA MOGETOB M YCHKOB LETUISIOIUUXCH DPAcCTEHHIA.
¥ npekpatuBHINX POCT JTMCTHEEB M TIPIIMCTHUKOB HYTAIMH [IPOMCXOHAT B Pe3yNib-
TaTe MocJieOBaTeIbHBIX H3MEHEHHH Typropa B KJIETKaX JIMCTOBEIX COWICHEHMIA.

W3 n3510XeHHOro $ICHO, YTO HM OOMH M3 ONMCAHHBIX TUIOB MEMICHHEBIX
JBHXEHMI pacTeHHiII He MMeEeT HHUYero OoOIIero ¢ ABMXCHMSAMM XUBOTHBIX. Bce
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ST ABMXEHMS CBA3aHBI C‘ . pOLECCAMHM POCTa M OCMOTHYESCKUMH SBJICHUSIMMU.
O0ecrnieynBas ONITUMAIBHYIO OPHEHTAIMIO OPTaHOB, OHH CIIOCOOCTBYIOT Hanbonee
3¢ EeKTUBHOMY MCIIONb30BaHMIO PaCTeHUAMU (PaKTOPOB MUTAHUS M OCYILIECTRIIS-
10T MX 3alllUTy OT He6IaronpUsATHLIX BHEIIHNX BO3ACHCTBHIA.

5. C mpMKperUleHHBIM 06pa3oM XU3HM CBsi3aHbl ¥ OCOOEHHOCTH paccese-
HUA pacTeHHii, co3jaroiye BOZMOXHOCTh pacliMpeHus apeaia Bupa. Ui storo
cayxar duacnope (ot Tped. diaspord — pacceMBaHMe, pa3GpachiBaHMe) — yYa-
cTH pa3Hoii Mopdororuyeckoil MpUpONL], €CTECTBEHHBIM IYTEM OTACIMBHINECS
OT pacreHus. JIMactiopsl MOTYT GBITh BEreTaTMBHLIMM (KIyOHHM, KODHEBHINA, JIy-
KOBUIIbI, BLIBOJKOBEIE TOYKM) M FEHEPATUBHEIMM: CIIOPHI, CEMeHa, Twiofbl. [lomnas
B G/1arONPHUSATHLIE YCJIOBUS, TMACIIOPEI AAIOT HAYaJ0 HOBHIM PacCTEeHMSIM.

B oT/i4Me OT pacTeHHIA XXMBOTHEHIE PaCCENIAIOTCS 10 JOCTUXKEHUH OTIPEEIICH-
HOIO BO3pacTa, XOTs eCTh U McKIodeHus. Hanpumep, pacceneHue rMIpOMAHBIX
MOJIMIIOB, BEAYLIMX IMPUKPEIUICHHbIM 00pa3 XU3HM, OCYIIECTRISIETCS Ha CTafiuu
JINYNHOK.

6. Camoe IIaBHOE OTJIMYME pacTeHHN OT XUBOTHBIX — MX aemompog-
Hocmb: CTIOCOGHOCTD B pe3yinrare GOTOCHHTE3a CO3AaBaTh OpraHMYeCKHe Belie-
CTBa M3 YIJIEKUCIIOro ra3a ¥ Boabl. JIis ocymecTBiaeHus HOTocMHTE3a HEOOX0IUM
MUTMEHT — XJIopodHIUI, KOTOPBIi copepXar X1opodHUIOBEIE 3¢pHA — XA20ponAa-
cmu. Hannume miactuy ropasgo Gojibine, YeM Haauuue 00ONM0YKH, ONpeneiseT
YHUKAJIBHOCTh CTPOSHMS PACTUTENBHOM KJIETKH.

PacreHHs — eIMHCTBEHHBIH Ha Haleil miaHeTe MCTOYHUK CHHTE3a OpraHu-
YecKMX BeLIeCTB, MOTPeOseMbIX 2emepompodnsimu opranusmMaMu. Ho He Bce pa-
cTeHus Croco6HH K GoTocHHTE3y. PacTeHus—apa3suThi — MMOBMIMKA, 3apasuxa,
ITeTpoB kpect, paddie3ns U Ap. MUTAIOTCA 32 CYET PACTEHUA—XO35IMHA, a8 pacTe-
HUsI—canpompoghbt, HaPUMeEP, THE3IOBKA, — MCIONB3YIOT Ui IIUTAHUS BEIIECTRA,
obOpasyiolmuecss IIpy Pa3jjioXEHUN MEPTBbIX OCTAaTKOB PAacTeHMI M JPYTHX opra-
HU3MOB. ClemoBaTeNlbHO, OHM, KaK U XMBOTHhIE, rereporpodsi, xiopodwuia
Y HHUX HeT.

Hapsiny ¢ cHHTe3MpYIONIMMHU KJIETKaMU B PACTEHUSIX MHOTO M reTepoTpodHBIX
KJIETOK, B KOTOpBIE IIOCTYIAIOT YK€ F'OTOBbIe OPraHNYeCKHE BELeCTBa. DTH KJIETKH
COCpPEIOTOUEHBI B IIyOOKUX CNIOSIX KOpHell u cre6neit. M3 mwiacTun oHU coaepxar
GecuBeTHBIE TWIACTHABL — selikonaacmet (oT Tped. leucos — Genbit), cayxauue
IUISL IeTIOHMPOBAHHUSA 3alaCHBIX BEIIECTB.

Tpu cpaBHeHMM PacTEHHMit U JKUBOTHHIX IO CHOCOOY IMTaHHSI IJIaBHOE
BHHUMaHHE JOJLDKHO OBITh yOeNeHO He rerepoTpodHOCTH, IHPOKO pacHpocTpa-
HEHHO# B npupozxe, a aBTOTPOGHOCTH, CBOMCTBEHHOM UCKITIOUNTENIBHO PacTEeHM-
M. «Ku3Hb pacteHus MpeACTaBIseT co6oi NMOCTOSSHHOE MpeBpallieHHe SHEPTUH
COJIHEYHOTIO Jiyya B XHMMYECKUE HAINPSDKEHMS; XU3HB XMBOTHOrO, HaoGopor,
MpEeCTABISAET NpeBpallieHHe XMMUYECKOTO HaNpSKEeHUS B TETUIOTY M ABMXCHHUE.
B ofHOM 3aBOAMTCS MPYXHMHA, KOTOpasl CIYCKAETCA B APYTOM»".

* Tumupnsee K. A. Ns6pannne cournenns. 1949. T.1. C. 185.
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3. Pacrenus u rpubbi, NX CXOACTBA M PA3INYNA

Panbiie GMOJIOTM OTHOCWIM TPHOBI BMecTe C GakTepusMM, BOXOPOCIAMM
Y JIMIIaHUKaMU B COOPHYIO IpYIITy HU3MIMX pacTeHuil. B HacTosee BpeMs, Kak
yXe ObUI0 OTME4eHO, OaKTepUH COCTABIIOT OTHAENBHOE I[APCTBO NMPOKApUOT.

BereratusHoe Teno rpuba, HasbiBaeMoe TPUGHMIEH Win Muyesuem (OT Iped.
myk&s — rpu6), COCTOUT M3 TOHKUX BETBAILUIMXCA HUTEH, KOTOphIE Y OTHUX IPH-
60B MHOTOKJIETOYHBIE, Y JPYTMX — OAHOKNEeTOYHEIe. KileTk rp6oB yalle BCero
MHOTOSIZIEPHBIE; B KJIETOYHOM MMILETMM NEPETOPONKH MeXIy KIeTKaMu (CEmThI)
3aKJIaIbIBAIOTCS B BUAE KOJbLEBHIX muadparM M pa3BHBAIOTCH LIEHTPOCTPEMH-
TeJIbHO, OCTaB/IsI B CEpelMHE KaXIOH CEeNTHl CKBO3HOE OTBEPCTHE — MOpY.
V HekoTophIX rpuGOB rHdbl, MepeIUieTasnch, 06pasyloT niekmenxumy (OT Iped.
plektés — crutereHHEIH U énchyma — HalOMHHAIOLIEE, HATUTOE) — JIOXHYIO
TKaHb, KJIETKH KOTOpPO#, B OTIMYME OT KJIETOK HACTOSALIMX TKaHei, BO3HMKAIOT
BCJIEACTBUE Ae/IeHUS TU(, KaK NPaBUIIO, TOJBHKO MONEPEK HanpaBIeHUs UX POCTa.
W3 1eKTeHXMMbI COCTOST TaK Ha3bIBaeMBbIe IUIONOBELIE Tea PUGOB, Ha KOTOPHIX
Pa3BUBAIOTCS OpraHbl, NPOXYLIUPYIOLIUE CIIOPHI.

Hapsay ¢ sTumMn cienuduyecKuMU 0COG6HHOCTSMU IPUOBI KMEIOT MPU3HAKK
CXOJCTBA M C XXUBOTHBIMHU, ¥ C PACTEHUSIMH.

C XHBOTHBIMH HX OObeIUHSET Npexne BCero rereporpoPHOCTb, IPUOH
HTPAIOT OTPOMHYIO POJIb B Pa3IOKEHNH OTMEPIIMX OPraHMYeCKnX octatkoB. Kax
U Y XMBOTHBIX, OOVUH U3 NPOAZYKTOB OOMEHa BELIECTB Yy TPUOOB — MOYEBHMHA,
a OCHOBHOE BELLECTBO 3amaca — IIMKOTeH, a He KpaxMaJl, KaK y pacTeHuUM.

Cx0ICTBO ¢ paCTEHMSIMHM COCTOUT B HAIMYNH Y TPUOOB YIJIEBOXHOM 060104YKH,
OJHAKO €€ CKEJICTHhIe KOMIIOHEHTHI Yallle BCEro NpeICTaRieHb He LEeJUTIoN030i,
a XHTHHOM.

BereratnBHoe Teio rpuba, Kak ¥ pacTeHHe, HENOABIXHO, TOJIBKO CIICLUaIU -
3MPOBaHHBIE KJIETKH — 300CIOPEl ¥ TaMeThl — JBUXYTCSA C MOMOLIBIO XIYTHKOB.
Ipubsl crIOcOGHBI K HEOTrPAaHNYEHHOMY POCTY M BETBJIIEHUIO, YTO NIPUBOIUT K YBE-
JIMYEHUIO 061mIell MOBEPXHOCTH. DTO OYEHb BAXHO, TaK KaK NMTaHUe rpuboB, KaKk
U pacTeHUil, MPOMCXOOUT NyTeM abcopOLIH BEILECTB.



I'masa 2

Bricuiue pacTeHns v BOJIOPOCII.
I'MnoTe3sl MPOMCXO:KICHUA
BBICHINX PacTeHui

1. Tunsl cTPYKTYpHOIi oprannsanyuy Bogopociei
1 BBICIINX PACTEHMIA

B moBcenHeBHON XHM3HH CJIOBO
«BOIOpPOCB» HEPENKO YNOTPeOIaIoT
TI0 OTHOLIEHMIO KO BCEM DAaCTCHUAM,
OOMTAIOIIKUM B BOAE, B TOM YHCJIE pHe-
CTy, 3Jofee, My3mlpyaTke 4 Ap. IT0
HemnpaBuwibHO. Ha camoMm nmene, Bomo-
POCJH TIPEICTAaBIAIOT COOOH HU3IIMe
X10pohWUIOHOCHEIE PacTeHUs, Tesa
KOTOpBIX HE pacWICHEHH! Ha Berera-
THBHBIC OPraHbl, KaK BHICHIME pacre-
HHS; BOJOPOCIU XUBYT U B NIPECHOIA,
M B MOpPCKOH BOHE, HO CPeAM HHX
BCTPEYalOTCs U Ha3zeMHBbIe (JOpPMEL.

IIpoucxoxneHue BBICIIMX pacTe-
HMi1 6e3yclIOBHO CBSI3aHO C BOZOpOC-
nsimu (apyrux GoToTpodHEIX OpraHu3-
MOB CpEiM 3BKapHOT HET), HO TOJb-
KO NyTeM THIaTeIbHOro Mopdoioro-
6GUONIOTMYECKOr0 aHAJIM3a TeX U JpYy-
TMX MOXHO TONBITATECS BBISIBUTH KOH-
KPETHYIO TPYNIY BOJOPOCHEH, KOTO- pyc 4 Cxema cTpoeHms XIaMIIOMOHAIEL.
pas najia HavaJlo NPEAKaM BBICIIUX Pa-  O6osnauenus: r.3.C — rpaHy/spHas S3HAOILIA3-
creHmii. IIpy 3TOM HEOOXOANMO MMETh MaTHYECKas CeTh, Ji — AHKTHOCOMA, X — XKIy-
B BUIY, YTO BEICIIME PAacCTEHUs Mpo- THKH, K — KpaxMalbHOE 3€pHO, MTX — MH-
M30LWTM HEe OT HbIHE XMBYLUIMX BO- TOXOHIpHUs, 0.X — 060soYKa xpomarodopa,

N — NUPEeHOWA, M.B — MyJILCHpPYIOLIas BaKy-
Aopociei, a OT ADEBHUX, BLIMEPIINX 0Jib, p — PUBOCOMBI, C.K — CTEHKa KIIETKH,

OpraHM3MOB, CXOOHBIX IO HEKOTO- t — TjIaKOMAIRI, II.M — LUTOILIA3MaTHIeCKasA
PEIM IIOKa3aTeliiM C COBPEMEHHBHIMH MeMGpaHa, 1 — SAPO, Al — SAPHIIIKO

dopmamu.
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M3 Bcex NMPU3HAKOB, XapaKTEPHM3YIOUINX TAKCOHBI JIOGBLIX PAHIOB, BaXHOE
3HayeHNe MMEIOT CTPYKTYpHasi OpraHM3alvs PacTeHMIt M 0COOEHHOCTH MX pa3-

MHOXEHHS.

Cpenu Bomopocleit ecTb 00HO-
KAemoyHble, CBOGOIHO XUBYILHE Op-
raHHU3MBI, MACCHBHO IlepeMellalo-
IMecs] TOKOM BOABI (X10pesuia) Win
aKTHBHO IlepefBMraioldecss B Heii
C TOMOLIBIO XIYTHKOB (XJaMHIO-
MoHana) (puc.4). Bnarogaps cnox-
HOl JuddepeHIMalMK KIETKH, 3TH
BOJOPOCIH BBINIOJHSAIOT BCe MPHCY-
1IMe JI060MY OpraHu3My GYHKIH.
Boxopocin yerobuanvHozo cmpoerus
(puc. 5 A-B) mpencrapisior co6oit
OKDYXEHHbIE CIIM3HUCTHIM YEXJIOM
CKOIUIEHHS PUKCHPOBAHHOTO YMCIa
OMHOKJIETOYHEIX BOAOPOCHEi, IO
CTPOEHMIO CXORHEBIX C XJaMHIOMO-
Hajpoii. TakoBbl TOHHUYM, NMaHIOPH-
Ha, 5BJIOpHHa. B npenenax ueHoGust
KJNETKH aBTOHOMHBI, MX CHHXPOH-
Hble JeJieHUs] MPUBOAAT K 06pa3o-
BaHMIO HOBEIX IIEHOGHEB, COCTOSI-
IIMX M3 TOTO Xe YHCNa KIIETOK, YTO
M HCXomHas Bomopocib. bosnee BbI-
COKYIO CTyNeHb OPraHM3aLMH HMe-
10T Kosonuu BonmbBokca (puc. 5T),
KJIETKH KOTOpBIX anddepeHunpona-
HEl Ha COMATHYECKME U reHepaTHB-
HBle, 06GecleynBalole pasMHOXe-
HHe — o00pa3’oBaHMe HOBBIX KOJIO-
Huii, OU3MONOTMYECKAst CBA3b MEX-
Ily KJIETKaAMM OCYILECTRIISIETCS C T10-
MOILIBIO TSDKeH LIMTOIIa3MbI — NAa3-
Modecm. DTO MO3BOJIAET PACCMATPH-
BaTh BOJILBOKC KaK COBOKYITHOCTb —
KOHTHHYYM (OT zaT. continuum —
HeNpepHIBHBIHA CJ10it) MPOTOILIACTOB
COCTAB/IAIOMIMX €0 KJIETOK, YTO Xa-

Puc. 5. LeHobuansubie (A—B) n KoIoHHAB-
nast () dopmbl Bonopocieit: A — ronuym; B —
3BI0pHHA; B — maHpopuHa; I' — BoJbLBOKC.
O6b3nayenus: X — XTYTMKM, M.K — MoJoaas
KOJIOHHMS, C.4 — CJIM3UCTHIN yexon

PaKTEPHO ISl THIIMYHBIX MHOTOK/IETOYHBIX OPTAHHU3MOB.

¥V Bcex pacTeHuit MOITIOIIEHHE BEILIECTB, UCIONB3YeMBIX Il TATAHHUS, OCY-
LIECTBISETCS BCeit MOBEPXHOCTEHIO Tejla, TO3TOMY O4YeHb BAKHO CO3JaHMe HanGo-
Jiee PalMOHAIBLHOTO COOTHOIIEHHMS MEXIY O0OGBEMOM Tejla M €ro IoBEpXHOCTHIO.
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Ilpy yBenuyenuy nuameTpa Ina-
POBUIHOTO Teja BABOE, €ro Io-
BEPXHOCTh YH...MYMBAETCI B KBa-
JIpaTyecKkoii, a 00beM — B KyOu-
YeCcKOoif 3aBUCHMOCTSX. 3HaYUTEIb-
HOe paBHOMEpHOE yBeJINYeHUe pa3-
MepOB BOIOPOCIM MOXeT NpHBe-
CTH K He6GIaronpusITHBIM MOCENCT~
BUSIM, €CJIM TIOBEPXHOCTh OKaXeT-
c HeNOCTATOYHOH IS MUTaHUS
opraHusMma. YUYWThIBasg 3TO, BpSI
JIA MOXHO CBSI3aThb IIPOMCXOXHE-
HHE BBICIIMX PacTeHMit C KOJIOHH-
IBHBIMH BOJOPOCJIIMM THUIIA BOJIb-
BOKca.

YBennyeHHe MOBEPXHOCTHU TIPU
COXpaHEHHM HeOOoJBIIoro oOBeMa
TPOILlE BCEro JHOCTUIaeTcsl IyTeM
YIUIOLIEHUSI OpraHu3ma. TaKOBBI
Humyamsle BOAOPOCIIHM, HAapUMep,
ynorpukc (puc. 6 A). Ero HUTSH co-
CTOMT M3 (YHKUMOHAIBHO OfH-
HaKOBBIX KJIETOK 33 HCKJIIOYEHM-
€M HHUXHEH, pU30oMIaNbHONi, IpU-
Kperidgionie# Booopociib K cy0-
crpatry. Ha yBenuyeHMM pa3smepoB
TIOBEPXHOCTH TIOJIOXHUTEJIBHO CKa-
3pIBa€TCA BETBIIEHHWE BOAOpOCHEH
(puc. 6B, B).

3acimyxuBaeT BHUMaHUS CTPO-
enne xapnl (puc.7A, B), or mmH-
Ho#t (10 20-30 cM) creGreBunHOM
YacTM KOTOpO# OTXOAAT MYTOBKH
KOPOTKMX BETOYEK U pu3oumnl. Ta-
KUM 00pa3oM, IIaBHast OCb pasjie-
JIEHa Ha «y3JIbl» M «MEXIOY3JIHs»,

Puc. 6. Hutuateie 3eneHnle Bojopociad: A —

yaorpukc; b — crureoknonuym; B — apamap-
HaJIbIMs.

Obo3navenus: 1 — MUPEHOUA, p — PU3OHAAILHAS
KJerka, Xxpd — xpoMarocop

HanoM1Hasa 3TUM XBolllM. POCT rj1aBHOI OCH OCYINECTBISIETCS JieJIEHHEM B TOpH-
30HTAJIBHON IJIOCKOCTH KyNoOJ000pa3HOi BepXyILEYHOW KIIETKH.

CBoeobpa3Hoe Mopdoornyeckoe pacwieHEHHE U CIOXHYIO aHATOMUYECKYIO
b depeHIMALNI0 UMEIOT HEKOTOPBIe Oyphlie BOZOPOCIH, B YaCTHOCTH JIAMMHA-
pusi. Ee Teso cOCTOMT U3 JIMCTOBUAHOTO acCCUMWISITOPA, «CTBOJIa» U PU3OUIOB.
B «cTBONE» Pa3NTMYAIOT MEJIKOKIETOYHYIO HApYXHYIO, KPYNMHOKJIETOYHYIO BHY-
TPEHHIOIO 30HBI KOPbl M CEPALEBHMHY M3 I€PEIUIETEHHbIX HMTEH U IIMHHBIX
KieTok. Y mxypBuiUied (pyc. 8) acCHMILTATOPBI BETBATCH.
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Puc.7. O6umit Bun (A) u KieTouHoe crpoenue xaps (B).
OGosnaverus: B.K — BEpXyHIeYHas KIETKa, MX — <«MEXIOy3lde»,

P — DH3OMIBI, y3 — «y3e/»

Puc.8. O6umit Bup Gypoit Bonopocan Puc.9. O6umii Bun (A) ¥ momepeyHsii pas-

JYPBUIUIEH. Pe3 KOpHEBUIENo00HOM yacTi Tajuioma (B)
OGo3navenus: acC — aCCUMWIATOPH, KayJepiibl. .
CT — «CTBOJI» Obo3Ha4enua: acC — aCCUMMJISITOPbI, KpLI —

KOPHEBHUILETIORO0HAs YacThb TalioMa, p —
PM30MIBI, Tp — TpaGeKynbl
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Mopdosnornyecku ¢ aMMHapHelt cxomHa Kayiepna (puc.9A), uMeromas
cTe6IEBUAHYIO YacTh AAMHOI 10 60 CM, BHH3 OT Hee OTXOAAT MHOTOYMCIIEHHBIE
PH30HJIEL, 2 BBEpX, — JIMCTOBUAHbIE aCCHMHJIATOPHL. DTa BOAOPOCIb NpeCTaBIIsET
€060 IMraHTCKyI0 MHOTOSIAEPHYIO KIETKY — Kerouum (OT rped. kainos — HOBBI
u kyton — xiietka). Slmpa BMecTe ¢ xpoMaTodopaMil ¥ 3anacalolMMU TUTaCTHAA-
MM HaXOATCA B IIOCTEHHOM cJIoe UMTOMIa3mMbl. OT BHYTpEHHEH YacTH 000I09KH
B NOJIOCTb KJIETKH OTXONAT LIUIMHAPHUYECKHE BRIPOCTEI — TPabeKyjinl B BUue
1IeJUTIONIO3HBIX GAJIOK, ITepeceKaloUX MOJIOCTh KIETKH B Pa3HbIX HalpaBIeHUSX
(puc. 9 B). OHM He TONMBKO YBEIMYMBAIOT BHYTPEHHIOO MOBEPXHOCTh KIETKHU, HO
H 00YCIOBIHMBAIOT MEXaHUYECKYIO TPOYHOCTh PaCTeHUA.

Takum 06pa3oM, TEHACHIIMA K 06pPa30BaHMIO «aucmocmebessHox» HopM y Bo-
Jopocieil NnposiBisgeTcss B pasHbIX TUIAX CTPOEHHUS: Y PacTeHMil HEKJIETOYHOM
opraHu3anuy (LEHOHUTOB) ¥ Y MHOTOKJIETOYHBIX PAacTeHHM, ¥ KOTOPHIX YCIOX-
HEHHE BHEIHEro CTPOEHUs KOpPeIMpyeT C HEKOTOpO#l BHyTpeHHe# nuddepeH-
Manue.

Takoil THII CTPYKTYpPHOU OpraHM3auMy OHOJOTMYECKH LielecooOpaseH, Tak
KaK pa3sHhle YaCTH PacTeHHs OCYLIECTBISIOT pasHhe (QYHKUMM: PU3OMIOBI CIIy-
XaT )i NpUKpPeIUIeHUs] pacTeHMs K CyOCTpary, acCUMMWIATOPHI OTBETCTBEHHBI
3a OpraHMYecKoe INTaHue.

Teno BbICHIETO pacTeHMsI pacwIeHeHO Ha 3 BereTaTMBHBIX OpTaHa: KopeHs,
He TONbKO YKPEeIUIIOIMI pacTeHHe B IIOYBE, HO U JOCTABIAIOMIMI eMy BOLY € pac-
TBOPEHHBIMM B Helf MUHepaIbHBIMHU BelUECTBaMMU; Aucm, CO3NAIOIUN OpraHmye-
CKHMe coeMHEeHUs B mpolecce GoTocuHTe3a; cmebeab, CIyXalUi ITOCPEAHUKOM
MeXIy STHMH OpraHaMH B TPaHCIIOpPTe IPOAYKTOB MUTaHMs. DTO pacwieHeHHe
TIPOMCXOAUT Ha OCHOBE MHOTOKJIETOYHOCTH M aHaToMu4eckoi muddepeHmanyu.
LleHOLMTHI Y BBICIIMX PAaCTeHU COXPaHMIMCH TONBKO B KAYECTBE CIIELHAIN3UPO-
BaHHBIX BHYTPEHHHX CTPYKTYD (HampuMep, HEKIETOYHbIE MIEYHUKM).

Bce mucrocte6GenbHbIe pacTeHUss OTHOCAT K Mopdonoruyeckoii rpynmne Cor-
mophyta (0T rped. cormus — IeHb, CTBON U phyton — pacreHue). Y HeKOTOPHIX
pacteHuii KopHeii HeT. JIncrocreGenbHEIE MXH, HalIPUMED, KYKYIIKHH JieH, GpyHa-
pMsi — NEPBUYHO GeCKOpHEBhIE, LIS TIOIIOMIEHNMA BOABI Y HUX CIIYXaT PH3OHIbI.
EcTb ¥ BTOPUYHO GECKOpHeBble PacTeHHs, B YaCTHOCTH ITy3BIpYATKa, XHBYLIas
B BEPXHMX CJIOSIX BOABI M He MPUKpeIUIeHHas KO THY BOJOeMa.

He Bce BhicinMe pacTeHMsi pacylieHeHBI Ha BereTaTMBHbie opraHhul. Ileye-
HOYHMKM U3 OTHEIa MOXOBHIHBIX NpEICTARIAIOT CO00i CTeliomuecsd Mo 3emiie
M TpUKpEIUIEHHBIE K Hell pU3oMaaMu 3ejieHble OOBIYHO BeTBSIIIMECS TUIACTHHKM.
Takylo ¢opMy Tella HasBIBAIOT CIOEBHIEM, WIH maiomom (cM. puc. 203). Dn
pacTeHMs cocTaBiIsior Mopdosoruyeckyio rpynmny Thallophyta (or rped. thallés —
MoJloziasl BETKa, POCTOK U phyton).

TakuM 06pa3oM, IO YHUCIY THIIOB CTPYKTYPHO! OpraHM3aliiH BBICHIHE pa-
CTeHMsI YCTYTAIOT BOXOPOCIISIM.
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2. OcobenHocTu pa3MHOKCHUA BOOpoOcIeii
M BbICIIMX pacTeHmif

Cpenu Bomopocieil ¥ BBICIINX PacTeHWA eCThb M raluIOWIHBIE, H JUIUIONI-
Hble OPraHM3Mbl, HO Ha ONpeleJieHHBIX 3TaraX MX XWU3HEHHBIX I[MKJIOB BCEra
MPOUCXOOUT CMeHA fANepHBIX (a3, KOTOPHIM COOTBETCTBYIOT pa3Hble IMOKOJIEHHUS:
TaIUVIOMAHEBIA 2aMemogum W IUIUIOMOHLIA cnopogum. TaMeTodUT NMpomyuyupyeT
rarvionaHbIe TOJNIOBBIE KIETKU — 2amemsl, KOTOpbie, KONMYJIUPYS OAHA C APYTOM,
00pa3syloT AMIUTOMIHYIO 3u2omy — IIEpBYIO KIETKY chnopoguma. B cBowo oue-
pelib CrienaJM3upOBaHHBIE KIIETKH B3POCIOro CHOpodUTa — cropoyumsl, NENSACh
MeloTnyeckn, 06pasyioT Mo 4 rarioMiHble criophl (TouHee, meiiocnopey). Tlpn
MPOPACTaHUM U3 MeOCIOpEI pa3BuBaercs rametoduT (3apocTok), Ha HeM ¢op-
MHUPYIOTCSI ONHOKJIETOYHbIe (Y GONMBIIMHCTBA BOZOPOC/IEi) WM MHOTOKJIETOYHEIE
(y HekoTOpBIX GYpBIX BOZOPOCIei 1 BCeX BBICIINX pacTeHu#t) rameranrun. Buytpu
OIHMX M3 HUX 06pa3yloTcsi MyXXCKUe, BHYTPH JPYTUX — XeHckue rameThl. ITocne
NONOBOro NpoLecca HaYUHAETCs XU3HEHHBIH LMK HOBOM 0COOH.

Tametodur U cnopodur Mopdonornueckm He BCerna YeTKO pasTMYHUMBI.
V ynorpukca (puc. 10 A) criopodhut penyuupoBaH DO 3UIOTHI, TIepBOe AENEHHE
KOTOpO#l OKa3blBaeTcs PeNyKUMOHHbIM; y dykyca (puc. 10 B) npaktuyecku Het
raMmeTouTa, OT HEro OCTAIIMCh TOJNBKO raMeThi, 00Pa30BaHUIO KOTOPHIX Ipeliie-
cTByeT Meito3. Takum o6pa3oM, IS ITUX pacTeHMil XapaKTepHbl COOTBETCTBEHHO
2aNnA0HMHbII XA3HEHHBIN LIMKII M HAYaNbHBIA (3UTOTHEIN) THI Meiio3a ¥ dunaoHm-
Hblli XU3HEHHBIN LMKII ¢ KOHeYHbIM (raMeTHBIM) THIIOM Meiio3a.

H3omopgueiii (ot rpey. isos — paBHBI#A ¥ morphe — hopMa) KU3HEHHbIH UK
¢ MOp¢OIOrHYecK OAMHAKOBBIMH TAMETO- U CIIOPO(UTOM, CBOMCTBEH MOPCKOIA
BOZOpOCAH — ynbBe (puc. 10 B). Y MHOIMX BOTOpOCIei ¥ BCeX BHICIIMX PaCTEHHH
XH3HEHHBIE UUKIH TeTepoMopdHbie (0T rpeu. heteros — mpyroit) ¢ npeo6na-
JaHueM criopodura (IaMMHapus, BHICIIHE pacTeHHs, KpoMe MxoB) (puc. 10 JT)
niu raMetodura (MHorue Bogopocin, Mxu) (puc. 10T); Meito3 npomMexXyTOYHOro
TUMNA, TIPEAINeCTBYIOIMI 06pa30BaHUIO MEHOCTIOP.

Mopdonornyeckoe pasHoo6pasue BCTPEYAIOUMXCA Y BOMOPOCHEH ramer
omnpefensaeT 3 MIABHBIX THIA MOJIOBLIX NPOLIECCOB: U302AMHbL, 2emepozamublii,
oozamuwii (OT Iped. oon — siio ¥ gamos — 6pak). IlepBble KBa OCymECTRIA-
I0TCSl TIOABWXKHBIMY TaMeTaMM, HO NpY IeTeporaMHy XEHCKas raMeta KpyIHee
MYXXCKOIf M MeHee moaBuxHa. OoraMHblil TONOBOI NpoLiecC MPOUCXOMUT TIpH
HaJIMYMM KPYITHOH HEMOABMXHOM XeHCKOH raMeThl — sifyexaemku U o4eHb Mell-
KO, MOABMXXHON MYXCKOI raMeTsl — cnepmamosouda. TameTaHrmis, cogepxaimia
AALEKIeTKy, Ha3bIBAIOT OOTOHHEM, a COACPXAIUUM CriepMaTo30Masl — aHTepH-
aveM (ot rpey. antheros — userymmit). ITooBoit npouecc copepuiaercs IU60
BHYTPH OOroHMsl, 00, valle, co3peBllas SIlIEKIeTKa BBIXOOUT M3 OOIOHMS,
Y KOMYJNALUS TaMeT OCYIIECTRIIsieTcss B Bofe. Y BceX BBICIIMX pacTeHHit XeH-
CKMI raMeTaHruil Ha3blBAIOT apxezoHuem (m' rpey. arché — Hayajno u gone —
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Puc. 10. CxeMbl UMKNOB Pa3BUTHA BOAOPOC/EH M BEICIUMX PACTEHMH: A — TaIUIOHTHEIN;
B — numoHTHBIA; B — n3somopdumiit; T — rerepomopdssie: I' — rarioaMuIOHTHBIN;
J — mumnuoranoHTHEIA (OZMHapHas JMHWA 0GO3HayaeT TarToMAHyIo $asy pasBUTHA,
ABOIHAA — AMILIOUIHYIO)

POXHEHHUE), a MXCKoi — anmepuduem. T10J10BO# mpoLecCc MPOUCXOOUT BCEraa

BHYTPH apXeroHMs, YTO B YCJOBHAX XH3HM Ha Cyllle HMEeT OTPOMHOE 3HAYEHMe,
TakuM 0Gpa3oM, BHICILIME PacTeHHsl YHACIIeAOBATH OT BOJOPOCIEBEIX IIPEAKOB

reTepoMOP(MHEIN XU3HEHHBIA LUK U BHYTpEHHee OILIONOTBOPEHHE.,

3. I'mnoresbl NpoMCX0KAEHNA BHICHINX PACTeHMil

Pemenne npoGiieMhl NIPOMCXOXKACHHMS BHICIIMX PacTeHUit, TO €CTh NPaKTH-
YecKH HaszeMHOM (IIOPH M PaCTHTEJILHOCTH, TpeOGyeT OTBETa Ha 3 Bompoca.

1. KakoBb 6bUIM NpeXy BBICHIMX pacTeHHiA?

2. Korna BriciIze pacTeHHs MOSBIWINCH Ha Haulell IulaHere?

3. Kakue ycioBus CIIOCOGCTBOBAIM pa3BUTHIO Ha3eMHOM diopki?

IlepBpie rumoTe3bl, OOBSCHABIIME BOSMOXHOCTb Ilepexola OT BoJopociei
K BBICIUMM pacTeHusM, mosunuce B koHue XIX Beka (®. Boysp, ®.Ppuy,
P. Berriureiin). BuuManue nccienoparesieit 65U10 oGpalieHo Ha:

— CTpOryI0 PUTMMYHOCTh B CMeHe SAIepHBIX (a3 u, KaK CiieCTBHE 3TOro, —
YEeTKO BHIPAXEHHOE YepeloBaHUEe AUILUIOMAHOrO, GecIioioro IMOKOJEHUS —
cnopod¥Ta ¥ ranjoONIHOro, MOJOBOrO IOKOJIEHHss — raMeToduTa;

— TeHAeHIMIO K Gojiee MOLIHOMY Da3BUTHMIO criopoduTa, yeM ramerodwura,
MPOSIB/SIIOLIYIOCS Y BCEX BHICIIMX PacTeHMIA 32 MCKJIIOYeHHEM MXOB;
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— HaJIMuMe Yy GONBIIMHCTBA BHICUIMX PACTEHMH, KPOME 1IBETKOBHIX, crieludM-

YECKNX MHOTOKJIETOYHBIX IOJIOBBIX OPraHOB — aHTEepPUAMEB M apXeroHHEB,

YTO NO3BOJISIET HA3bIBATh 3TH PACTEHUSI APXETOHUATBHBIMH.

BosHukHOBeHMe crniopoduTa UMENIO BaXXHbIe GUONIOTHYECKHUE NOCIENCTBUS.

1. C yBennyeHHeM YHClia Me030B, NPOUCXOMANIMX B KJIEeTKaX MHOIOKJE-
TOYHOTO CHOpAH2Us, CBS3aHO Y YBETMYeHHE YHUCIIa BO3MOXHBIX ITepeKOMOHHaLMiA
Te€HOB, YTO COCTABJISIET OCHOBY BUIOBOII M3MEHYMBOCTH.

2. VBenuueHUe YHCIIA NPOXYLUPYEMBIX CIOPOGHUTOM CIIOp, NMPUCIIOCOOIEH-
HBIX K IIMPOKOMY PaclpOCTpPaHEHUIO, CIIOCOGCTBOBAIO GoJiee HUHTEHCMBHOMY pa3-
MHOXEHHIO M paccelieHHIo pacTeHuit. YeM Gosbllie criop, TeM GOJbIle pa3oBbETCA
M3 HMX ramMeTodHTOB, TEM BEHIllE BEPOSTHOCTh, YTO OHHU OKAXYTCH B YCJIOBUSX,
GJIarONPUATCTBYIOLIMX OCYIECTBICHUIO IOJIOBOTO NpoOLiEcca, a Clief0BaTeNIbHO,
M Pa3BUTHIO CIIOPODUTOB.

IIpuHMMas BO BHMMaHWe, YTO Y MHOIMX BBICHIMX pacTeHMil rameroduTsi
Ha paHHHX CTausIX Pa3BUTHS MMEIOT HUTYATOE CTPOEHNE, BOBMOXHBLIMM NMpeaKa-
MH BBICIIMX PaCTeHMI CYMTAIM HUTYAThIE 3eJIeHble BOMOPOCIH, OGUTAIOMIME B MeJI-
KOBOZIbSIX WJIHM B IOJIOCE NPUIKBA, a MX NalbHeMIas SBONIOLHS MPOUCXOAMIIA YXKe
MOCJIe BBIXO/a Ha CyLIY M CONPOBOXIAIACh He TOJNBKO CIIOXHBIMU Mopdonornye-
CKMMH IpeoOpa3oBaHUAMH, HO U MOSBJIEHHEM reTepoMopGHOro LIMKIIA Pa3BUTHA.

I'. Illenk, I'. IlotoHbe pa3paboTany rUNOTE3y NMPOUCXOXIEHMUS BHICIIUX pa-
cTeHnil or Gyphix Bogopocieil. 3 oTeuecTBeHHBIX GOTAHMKOB €¢ CTOPOHHHKOM
6vu1 K. U. Meitep. O60cHOBaHMSIMM 3TOW TMITOTE3bl CIYXKWIM HaIM4YME Y HEKO-
TOpBIX OYpbIX BOAOPOCJIEH, HanpuMep, Y JAMUHApHH, YETKO BBIPAXEHHOM CMEHBI
TOKOJIEHU! U reTepoMOp(dHOro LMKIA PasBUTHSA, CIIOXHOE pacyJieHeHHe Tesa,
InddepeHIMAUM HECKOJIBKNX TKaHell, a TakKe IOABIEHHE Y IPYrHX IpelcTa-
BHTENIE!l 3TOTO OTHE/la MHOTOKJIETOYHBIX CIIOPaHTHMEB M raMeTaHTueB. B To Xxe
BpeMS HaCTOPAXMBAIOT Pa3JIMYKsl B COCTaBe IIMIMEHTOB: Gyphbie BOIOPOCTH UMEIOT
xnopodwut A u C (mocnenHuil y APYTUX pacTeHWil He BHIABIEH), H0OABOYHEII
NUTMeHT (PYKOKCAHTHH; NPOXYKTaMH 3amaca CIyXaT JJAaMUHapUH U ILeCTHaTOM-
HBIM cUpT MaHHHT, KpoMe Toro, Gyprie BOIOpOCIM — MCKIIOYUTENHHO MOPCKHE
OpraHu3MBI U, eCJIM NPU3HATh UX (PUIOTEHETHYECKYIO CBSI3b C BBHICIIMMHM pacTe-
HHUSMHM, TO CJIeAyeT INPeANOooXUTh, YTO MOCHEAHUE TOSBUWINCh B MEJIKOBOABIAX
Mopeii. OnqHaKo, cpea apxeroHHaIbHBIX PACTEHUI HET MpecTaBUTe el MOPCKOi
diopkt, mume 2-3 JecATKa BUIOB IIBETKOBLIX PaCTEHHIA BCTPeyaloTcsl B COJIEHBIX
BOJax (BJIEHUEe, HECOMHEHHO, BTOPHYHOE).

Bo Bropoii nonosuHe XX Beka JI. Cte66unc, M. lllanedo u ap. cHopa cra-
JIA CBA3BIBaTh NMPOMCXOXIEHHE BHICHIMX PacTEHUH C 3eJeHBIMM BOHOPOCISIMH.
U Te, u npyrue XapakTepu3yloTcsl HauMyueM xiopodpwiia A U B, ux miactu-
OBl UMEIOT XOpOIUO BBIPAXEHHYI0 CHCTEMY BHYTPEHHUX MeMOpaH, OCHOBHBIM
3aMacHbIM BEIECTBOM CIYXXHT KpaxMall. ¥ 3eJleHbIX BOROPOCHEll BhISBIEHH MPaK-
THYECKH BCE€ BO3MOXHBIE HMKJIBI Pa3sBUTHs, BCe THNBI NOJOBBLIX IPOLIECCOB,
Hapsily ¢ MOABKXXHBIMH 300CTIOPaMM Y HUX BCTPEYAlOTCS M HENOABIXHEIE ania-
Hocnopul, XapakTepHhle ISl BHICIIMX pacTeHWid. XKUBYT OHH NpenMYIIECTBEHHO
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B NPECHOM BOJie, BCTPeyaloTcsd U Ha cyule. Takoe Mopdonornyeckoe U 3KOJIOTH-
yeckoe pasHooOpa3ue IO3BOJIIIO 3TO rpymme Booopocieil 3BOMIONNOHUPOBATh
B pa3sHBIX HamnpaBleHUSIX.

B Hactosiiee BpeMsi 0ONbIIOE paclpocTpaHeHHe MOJy4YHna TMIIOTe3a Npo-
HCXOXAEHHUS BBICIL... PacTeHHMH OT Bomopocieli, HallOMMHAIOMIMX HBIHE XU-
ByliMe XapoBble. C BHICIIMMHU DPAacTeHHSIMH MX COJMMXAeT Xapakrep pa3BUTHS
MEXKJIETOYHOM IJIaCTUHKYM, HAaYMHAIOIIEToCs Ha 3aKIIOYUTENIbHBIX 3Tarax MH-
T03a. Y GONBIIMHCTBA BOZOpOC/e GOKOBBIE CTEHKHM KJIETKM 00pa3yloT CKJIAIKY
B BHJIE KOJIbLIEBOI muacparmMel, KOTOpasi, pa3BUBasCh LEHTPOCTPEMUTENBHO, CMbI-
KaeTcs B lieHTpe. Y BBHICIIMX PacTeHMii M XapoBLIX Bogopocieil B GopMHUPOBaHUH
MEXKJIETOYHOH NEeKTUHOBOH IUIaCTUHKM Y4acCTBYeT ghpazmonaacm — CUCTEMaA MH-
KpOTpyOoueK, pacnojaraloliuxcs B 3KBaTOPHANbHOM IJIOCKOCTH MHUTOTHYECKOIO
BepeTeHa. MeXKJleTouHas IUIaCTHHKA pa3BUBaeTcsl LleHTpoGexHo. dparmMornact-
HbIf TUIl LUTOKWHE3a CBOMCTBEH M HEKOTOPBIM MpeACTaBHUTEJISIM Kiacca YJIo-
TPUKCOBBIX.

XapoBele BOIOPOCIM — OPraHU3MBI CO CI0OXHBIM MOP(OJIOTHYECKUM pacyiie-
HeHHEM TAJUIOMOB, MMeEIOLIe MHOTOKJIETOYHbIE OOTOHHH. OHM XUBYT He TOJIHKO
B NIPECHOM, HO ¥ COJIOHOBAaTO# BoAe, HEKOTOPHIE BEAyT Ha3eMHBI 06pa3 XKuU3HM,
XOTS ¥ NMPUYPOYEHH K BIaXHBIM MecroobuTaHusM. IlojaraioT, YyTo 3BONIOLMS
JIpeBHEMIINX XapOBBIX BOIOpPOCei, KoTopasi MOIJIa IPUBECTH K BO3HUKHOBEHHIO
BBICIIMX PacTeHUH, IPOMCXOAWIA B Ha3eMHBIX YCIIOBHAX, IIPH 3TOM BaXHYIO pOJIb
urpan cum6mo3 ¢ rpubamu, obecreyuBaIOLIMIA Jydlllee MCIIOIb30BaHHE MHMHE-
PaJIbHEIX BEHIECTB M MOIIONIEHNE BOABI, YTO B YC/IOBUSIX XU3HM Ha CyLIe MMeJIO
6Gonbilioe 3HaYEHHE.

CyluecTByIOT M Apyrue B3LISIIbI Ha NPOUCXOXAEHUE BBHICIIMX pacTeHWit.
CorlacHO OIHOro M3 HMX, NpeAKaMH BBHICHIMX PacTeHHil Moria GBITh Kakas-TO
TMITOTETUYECKAs IPyMIia, co4YeTalonas NpU3HaKu OYphIX U 3eJIeHBIX BOIOPOCIEii.

Bce 31U rumnoressl, KOHEYHO, UHTEPECHbI, HO Ha CETOMHSAINHUN JeHb OCTa-
IOTCSl TONILKO TMIIOTE3aMM.

Ha Bonpochl 0 BpeMEHM U YCIOBHSX MOSIBJIEHUS BBICIIAX pacTeHui Ha 3eMite
MOXHO JAaTh 60Jiee TOYHBIE OTBETHI.

Ecym ucropus Bomopocieil Hayanack B IPOTEPO30€, TO BHICIIME pacTeHHA
BO3HHMKJIM B T1aJie030€, BepPOSITHO, B cuiype. K 3ToMy BpeMeHM OTHOCHTCS ONHA
U3 Haubornee HPEBHNX NaneoGOTAHUYECKHX HAaXomOK — KyKcoHus (puc. 11A),
npouspacrasimias Ha 3emiie 415 MiIH Jiet Ha3an. OHa ObUla o6HapyXeHa B 1937 r.
V. Jlanrom B cwiypuiickux necyaHukax Illomnanmuu. PacreHme mpeacTaBisuio
co6oif moxoXxuil Ha BOOOPOCIb KYCTHK 3eJIEHbIX BETOYEK, HEeCyHIMX CIIOpaHIVH,
M NPUKPETUISUIOCH K cy6CTpaTy ¢ MOMOILBIO pU30UAOB. BO3MOXHO, YTO NepBeHIIBI
HaseMHoii (ops uMenu ele Goliee MPOCTOE CTPOESHUE.

Cunyp cuutaloT HauGonee BepOATHHIM BpeMEHEM BO3HMKHOBEHHS BBICIIMX
PacTeHumii Ipexae BCero MoToMy, 4TO B 3TOT NEPUOJ Najie0305 MPOUCXONMIIA 3HA-
YHTeJIbHBIE U3MEHEHUS KIMMaTUYECKNX YCIIOBUH, CIIOCOGCTBOBaBIIIME HE TOJIBKO
06MeNIeHHIO OKeaHa, HO ¥ ONPeCHeHUI0 Bojibl. [T03TOMY Mpeiky BHICIIMX PacTeHH
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Puc. 11. BHemHu# BUI ApeBHeIMX Ha3eMHbIX paCTeHHI: A — KyKcouus; b — rosopoc;
B — punus; I' — acTepOKCWIOH.
O6o3na4enua: p — PU3OMIEI, CIl — CIIOPAHTMH, LI — HIMIIOBUAHBIE BRIPOCTHI, 3 — HALUH
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JOJDKHBI GBUIM MPHCIIOCOOUTHCS K XKUM3HM CHayajla B COJIOHOBATOM, 3aTeM B Ipec-
HOUl Bofie, B 3CTyapHUsX, Ha MeJIKOBOABSIX WIM Ha BIAXHEIX 6eperax BONOEMOB.

B 3T0 BpeMs NpPOMCXOAWIO YMEHblIeHMe WHTEHCHBHOCTH BIUSHHA Yib-
TpaHOIETOBOro M3JIy4eHHUs M MOBHILICHUE CONEPXaHUSA B BO3NYXEe KUCIOpOIa.
Vistpaduonerosas ‘yqauMauus, cnoco6ersopasinas GpopMUpoBaHHIO GHONOTHYe-
CKMX MaKpOMOJIEKYl Ha HavyalbHRIX 3Tamax pasBUTHS XH3HU Ha 3emue, B TO
Xe BpeMs BHICTYNala M B KauecTBe (hakTopa, OrpaHHMYUBAIOLIETO 3BOIOLIMIO
MPH OTCYTCTBMH B arMocdepe JHOCTATOYHOIO KOJMYECTBA KUCJIOpOAA, KOTOpOe
HeOOXOMUMO IS eJIeHUS SApa Y KIIETKU.

900 MJH JleT Ha3ajl, B IPOTEPO30MCKYIO 3py KOHIEHTpAl|A KMCIopoaa B aT-
mocepe cocraminsuia auimb 0,001 or coBpeMeHHOro ypoBHs, B keMopun — 0,01,
a B ciiype — 0,1. YBenmueHne colepXaHusi KUCIIOPOAa KOpPpeJIMpoBaio ¢ obpa-
30BaHHEM 030HOBOTO CJIOf, 3aIEPXHUBAIOLIET0 YacTh YIbTpahHoeTOBBIX JIydeH.

IosBneHre Ha3eMHBIX pacTeHUI MO BPeMEHHM COBIIANAET C Pa3BUTHEM Me-
Ta6onMu3Ma (PeHONBHBIX COeMHEHUH, B TOM YHCJIe HyOWIbHBIX BelllecTB, (iaBo-
HOMIOB, aHTOLMAHOB M Ap. OHM PerylupylOT POCTOBHIE IPOLECCH], YYACTBYIOT
B OCYIIECTBIEHHH 3alUTHHIX peakuuif, B TOM YUCJIe OT MyTareHHhIX ¢akro-
POB, B POJIH KOTOPLIX BhICTYNAIOT YILTPadHoIeTOBOE UATyYeHNE, HOHU3UPYIOmIas
paamanusi, HeKOTOphle XMMHUYECKHE BeIlieCTBa.



TiaBa 3

Mopdgonoro-anarommueckasn

nudgdepenpanua BbICIIX PacTeHMi
B CBA3M C BBIXOJIOM Ha Cyuly

1. Yeno:xHeHue BHEUTHEr0 CTPOEHUA pacTeHmii

Bopopociu — HMCKOHHBIe OOMTaTely MoOpeil, IIMPOKO paclpoCTpaHEeHHbIE
¥ B IIPeCHBIX BoAax. Beiciiyve pacTeHMsl — 3TO PacTeHUs1 HazeMHbIe, OCBOMBILIME
cylly, a TAKXe IPeCHbIe ¥ COJIOHOBAaThIE BOXOEMBI. JIMib KpaiitHe HeMHOTOYHCIeH-
HEIe IPEACTaBUTENM BHICIIMX PACTEHMIA alalITHPOBAIMCh K XXU3HH B MOPCKOM BOJIE.

Brixon pacTeHMit Ha CYIIy CONPOBOXAAICH BbIPAGOTKON CHCTEMBI TIPHCIIO-
coOJIEHNII K HOBHIM YCJIOBMSIM XW3HM, KOTOpBIC CYIIECTBEHHO M3MEHMIM HMX
BHEIIHWA BUA.

O BO3MOXHOM OOJIMKE TEPBHIX HA3eMHBIX PaCTCHMIl CYIAT IO HECKOIbKHUM
HaxofIKaM, MMEBILKM OTPOMHOE 3HaYeHME IS U3YYEHHU CTPYKTYPHOU BOIOLIHH
BRICILIMX PAaCTeHMIA.

B 1859 r. Ix. locoH 0OHapyXui B JEBOHCKHX OTIOXeHHAX KaHampl okame-
HeBIIMe OCTATKM PacTeHMsI, KOTOpoe GbUIO Ha3BAHO «[OJIOPOCOM TIEPBHYHBIM» —
Psilophyton princeps. PacteHue TpeicTaBisuio coboif CHCTEMY BWJIBYATO pa3BeT-
BJIEHHBIX OCeif, TOKPHITHIX HeGonpmmMK Immukamu (puc. 11 B). Ha xoHmax
JYTOBHIHO M3OTHYTHIX NMOHMKAIOUIMX BETOYEK PACIOaraivch criopanruu. He-
OOGBIYHBIA BHELIHMH BHJ TOJOpPOCa HE MO3BOJISUI OTHECTH €r0 HM K OXHOMY
M3 M3BECTHBIX B TO BpeMS TaKCOHOB DacTeHMil, M NOJroe BPEMS OH OCTaBajicd
3arafikoii IpHpONHI.

B 1912 r. B paHHeneBOHCKUX oTIoXeHUAX lllornaHauu Gbula oGHapyxeHa
punus (Rhynia), OTANYAIOIASCS OF IOJIOPOCA OTCYTCTBHEM HA OCAX KaKux 6Bl TO
HHU GBUIO BBIPOCTOB M BEPTHKAJIBHO OPHEHTHPOBAHHBIMM KOHEYHBIMM CIIOPAHTH-
amu (puc. 11 B). Mbl yXe ymoMAHaIM O CaMoii JpeBHE!l NAICOHTONIOINYECKOM
Haxolke — KyKCOHMH.

OTH M Opyrde NomoOHEIe UM APECBHEHINNME PACTEHMS paHbllle OOBeXUHSIIN
B OIIMH TaKCOH TOJL Ha3BaHueM Tcuiodpuros (Psilophyta). OnHako 0GHAPYXEHHbIE
PACTEHMs CKOpee BCEro GbUIM IIPEICTABUTENSMH YXe T0CTATOYHO JAIEKO pa3omme]-
1IMXCS B Mporiecce GHICTPOil SBOMIOLIMH IPYIII. DTO He OYeHb CYIHECTBEHHO. Bax-
HO, YTO M3y4EeHME OCTATKOB BCEX HANMEHHBIX APEBHEMIIMX Ha3eMHBIX PACTCHHIMA
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HMEJIO OTPOMHOE 3HAYeHMeE ISl YTOUHEHHS MCXOIHOM MOJIENIN CTPOSHMS BBICHINX
pacreHuit ¥ pa3paGoTKH MpeACTaBICHUH 06 X MOP(hOIOrHYEeCKON 3BOMOLMHM.

He cayyaitno B xonlle XIX u Havase XX Beka ObUIM cIEJaHbI IONMBITKH
CO3[aHMs TMIIOTETMUECKMX Mojejiel MpeaKkoB BHICIIMX pacteHmit. HauGonbinee
BHHUMaHHe MCCliefoBarelieif pUBIEKa meaoMHas meopus CTPOCHHUS NpeBHEHIINX
pacTeHHii, B paspa6qrxe KoTopoll raBHas ponb npuHamiexut B. llnMmepmany
(30—40-¢ rr. XX Beka).

CoracHO TeOMHOlM TEOPMM, NPEAKH BHICIIMX PAacTeHHil MMENIM OCEBYIO
opranusaumio. Hajmyue criopaHryes y rojiopoca, puHuM, KYKCOHMM U IpYTHX pa-
CTEHH, CYLIECTBOBABIINX B CUIyPE U IeBOHE, OKA3BIBAET, YTO OHU NPENCTAB/ISLIN
cofoli criopoduThl, IIaBHOe Ha3HAaYeHHWE KOTOPHIX — obGpasoBanue crop. Js
pacceMBaHMUs CTIOP HEOOXOAMMO, YTOOHI CTIOPaHTHHM ObUIM MOIHSATHI Haj, cy6CTpa-
ToM. CrenoBarebHO, pa3BUTHE COPO(UTa JODKHO GBUIO COIPOBOXAATHCS YBE-
JINYEHHEM ero pasMepoB. BTO TPeGOBAI0 HEOGXOAMMOTO KOJIMYECTBa IPOLYKTOB
TIMTaHHA, TIOITIOIAEeMBIX TIOBEPXHOCTBIO pAaCTEH!S U3 TOYBBI, KOTOPOiA OBUIO SIBHO
HEeIOCTaTOYHO, TaK KaK ee 00pa3oBaHHe CBA3aHO C pas3lio-
XEHUEM PaCTUTEIBHBIX OCTATKOB. YBEJMYeHHE IOBEpX-
HOCTH, TIPOMCXOIHBILIEE [0 Mepe MeJJICHHOTO POCTa CIo-
podUTa, NOCTHIATOCH €r0 PaCWICHEHHEM, MPOCTEHIIMM
CIIOCO00M KOTOPOro OBUIO BUJIBYATOE BETRICHHE OCEBBIX
opraHoB. MIX KOHeYHble BEeTOYKHM OBUIM Ha3BaHHl TeJIO-
MaMH (OT Tped. telos — KOHeH), a COEXMHSIONINE MX
yact — Me3oMamu (OT Iped. mesos — cpeaumit). Te-
A0Mb! OBUIM IBYX TUIIOB: ghepmunbHblie, CO CIIOPAHTHSIMM
Ha BepXylUIKe, U CriepuabHbie, OCYIECTRIABIINE DYHKIIUIO
dorocunTe3a.

ITon3eMHast yacTb pacTeHMs TAKXKe BUIBYATO BETBH-
Jach. Ha moBepxHOCTH KOHEYHBIX BETOYEK Pa3sBHMBAINCH
MHOTOYMCJICHHbIE PU3OMABL. DTH BETOYKH BIIOCIENCTBMH P
6bu1M HasBaHb! pusomoudamu (Taxramksn, 1954). Takum Puc. 12. Cxema crpo-
06pa3oM, COMJIACHO TeJIOMHOI TeOPMM, OCHOBHBIMM Op- €HMA THMIIOTETHYECKOTO
raHaMH JPeBHENIIMX Ha3eMHBIX PACTEHHIT ObLUIM TEJIOMBI, ‘c’;‘e";’zg’m BRICILETO pa-
PH30OMOHJIBI ¥ COEAMHSAIONINE UX Me30MHI (puc. 12). Obosnauenus: M3 — Me-

M3yyenne naneoGOTaHUYECKOTO MaTepuaina, Ipe- sov P — DpH3OHAHL,
HMMYIHECTBEHHO NAIOPOTHUKOBUIHEIX, o3Bomio I'. TTo- pam — pusomonn, cn —
Touse (1912) mpuitTH K BHIBOIY, YTO BMJbYATOE, WM CTOpaHrMil, C.T — Cre-
IMXOTOMMYECKOE BETBIICHME GbUIO MCXOLHBIM ISl APYTHX PHIbHEI TenoM, b.1 —
TUIIOB BeTBIEHUs (puc. 13). bepribHbLi TenoM

TIpu duxomomuuecxom eemenenuu pacuieIuIsieTcs (pa3aBauBaeTCs) 30Ha pocTa,
Haxonduiascsi Ha BepXymikKe Kaxmoit ocu. IToaToMy mmxoromMmyeckoe BETBICHME
Has3bIBAIOT TaKXKe sepxyueyrvim. VICXOMHOIM ISl 9BOMIOLHMHM 3TOTO BETBICHMS ObLIa
PpaBHas IMXoTOMHUS — wu3omomus (puc. 13 A), npu KoTopoit 06¢ BETOUKM POCIH
C OAMHAKOBO# CKOPOCTHIO, a 3aTeM MX BepXYIIKM CHOBa pasaBauBaivchk. Eciu onna
M3 BETOYEK oIlepexalia B pa3BUTHH APYTYl0, BO3HHKANA HepaBHas AUXOTOMMS —

P3M
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Puc. 13. Cxema 3BONMIOUNM BETBICHMSA CHOPOMUTOB BHICIIMX

pacTeHMii: A — paBHas auxotomusi (n3otomus); B — Hepashas
nuxoromus (aumsoromus); B — nuxononmit; I' — mononoami;
I — cuMnommit
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anuzomomus (puc. 13 B). Pe3koe orcraBaHue pasBUTUS ONHOM U3 BETOYEK HpH-
BOIMJIO K Ouxonoduaashomy BetnieHuio (puc. 13 B), npu stom dopmuposanacs
3Ur3aro00pa3sHo M30THYTas IJIaBHas OCh PacTeHHs.

W3 aMxoTOMMYECKOro BETRIEHUS Pa3BHIMCh 2 THIA GOKOBHIX BETBICHMIA.

BrimpsamiieHye raBHo#t ocu (OCH NEPBOTO MOpSIKa) AMXONOAMSA M IIPH-
obpeTeHMeE €10 CIIOCOGHOCTH K HEOrpaHMYEHHOMY BEPXYIIIEYHOMY POCTY TIPHBEJIO
K Moronoouanviomy eéemenenuio (puc. 13T). B stoM ciyyae GOKOBHIE BETOYKH,
WIH OCH BTOPOTO NOpSKA, 3aKIAaNBIBAIMCh HENOCPEICTBEHHO IIOJ, BEpPXYIIKOMK
INIaBHOM OCHM M 3HAYMTEIBHO YCTYNIAIM eif B pa3utuu. Ha ocsix Broporo mopsixa
TaKuM Xe NMyTeM 3aK/IafkIBAIMCh 3a4aTKN ocell TpeThero mopsiaxa u T. I,

Y IpeBHEHINX pacTeHMil BHISIRIEH M BTOPOM THUI GOKOBOTO BETRICHMS —
cumnoouansuwiii (puc. 13 J1). B 310M ciiyyae pocT IJIaBHOM OCH CO BpeMeHeM Iipe-
Kpallajicsi, a HaXonuBILascs 61M3 ee BepXymku 6oxopas Betouka II-ro mopsigka
BETB/ICHHs, BHINIPAMMBIIMCH, CMeHIajla KOHEll MIAaBHOM OCH B CTOPOHY, a caMa
HayMHajla pacTH B TOM HanpamjieHMM, B KOTOPOM paHbllie pocja IJIaBHasd OCh.
3ateM ee POCT Takke MpeKpaluaicsi, a €¢ OTONBMHYTYIO B CTOPOHY BEpPXYIUKY
3aMellana HoBas 6okxopas Berouka III-ro mopsimka BeTBiIeHUA M T.I. B pesynb-
TaTe BO3HMKA/Ia NpsAMasl WiN KOJIEHYaTO U30THYTas OCh, NMPEACTaBIABLIasA coGoi
CHCTEMY HapacTaIOIMX OIHA Ha APYTYIO Ocell pa3sHEIX NOPSOKOB BETRICHMS.

BetBneHue GbUIO He eAMHCTBEHHBIM CIIOCOGOM YBENMYEHHS MOBEPXHOCTH
cniopocdura.

TenoMel ObUIM LIMIMHAPHYECKUMH M MMENH KOCO-BEPTHKANBLHYIO OpHMEH-
Taumio. K conHeunwmiM nyyam 6buta ofpallieHa TOJMBKO HeGONBIIAS YacTh HX
MOBEPXHOCTH. YBeJIMYeHME Pa3MePOB BOCIIPMHUMAIOLIEH CBET TIOBEPXHOCTH JO-
CTHranoch 06pa3oBaHiEM YIUIOMIEHHBIX OPTaHOB — JIUCThEB, OPHEHTHPOBAHHKIX
6onee M MeHee ropH3oHTaILHO. OceBble OpraHbl, HECyIIME JMCTBS, NpeBpa-
TUIKMCH B cTeOmu. Tak BO3HMK/IM JMCTOCTeGenbHble pacTeHus. Ilo BHemHeMy
BUIYy OHH CWIBHO pazinyalorcsi. OOHM M3 HHX, Ha3hIBAEMBIE MUKPODUAALHLIMU
(ot rpey. mikros — Matklit 1 phyllon — JIMCT), HMEIOT MHOTOUHCIIEHHEIE MEJIKHE
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JUCTbS, JPYIUe, HasblBaeMble makpoguanshvimu (0T rped. makros — GombIIOH)
XapaKTepU3yIOTCSd KPYITHBIMU JIMCTBSIMM, HEPEIKO BeCbMa CJIOXHOTO CTPOSHMS.

CornacHO TEJIOMHO# TeopuH, 06pa3oBaHye JIMCTbEB B MAKPOPWILILHON TN~
HMM 3BOJIIOLMM PACTEHHI OnpeneMIN HeCKOJILKO B3aNMOCBSI3aHHBIX NPOLECCOB
(puc. 14 B).

1) arperauus, nin CKV4MBaHME, TEJIOMOB, IPOUCXOAdILee B Pe3ylbTaTe YKOpo-
YeHMsI, a MHOTIa M peAyKIIMM Me30MOB;

2) «nepeBepIIMHMBAHME», OGYCIOBICHHOE HEPaBHOMEDHBIM Pa3BUTHEM CTe-
PWIbHBIX TEJIOMOB, IPH 3TOM OIVH M3 HMX, C HEOrpaHWYEHHBHIM POCTOM B
IUIMHY, CTAHOBWJICS CTe6JIeM, a IPYToi TeJIOM Toi Xe JUXOTOMMH, CIIBHO OT-
CTaBaBIUUH B pocTe, CABUTAJICS B CTOPOHY U IpeBpailajics B 60KOBOH OpraH;

3) cpacTaHue TeJIOMOB;

4) uX yIUIOLIEHHE;

5) pelyKuysi HEKOTOPhLIX TEJIOMOB MJIM MX YacTeii.

Bce 3TM mpoLECCH OCYINECTBISUINCH Of-
HOBPEMEHHO M CONPOBOXIAIMCH M3MEHEHHEM
TUIOCKOCTE# BETBJIEHMSI, KOTOPOE U3 BCECTO-

POHHEI0 CTaHOBWJIOCH ABYCTOPOHHHUM, a 3aTeM
1 ONHOCTOPOHHHUM. CKY‘IHBaHPle TE€JIOMOB, BC-

TBREHHE MX B ONHOM IUIOCKOCTH, CpacTaHue
KpassiMH U peAYKUMS BIUIOTb IO MCYE3HOBEHHS
HaXOMSUIMXCH Ha HEKOTOPEIX TEJIOMax CIIOpaH-
THEB B UTOTe TIPUBEJIN K 06pa30BaHMIO IJIACTHH-
YaToro opraHa — JIMCTa, IIPUHABILETO Ha cebd

dyuKunn Qorocuresa. KnaccudecknM mpH- poo 14 Cyema, I —
MEpOM JIMCThEB TAKOTO NPOHCXOXICHHS CIYXAT npoycxoxaeHue sHaumes (i A)
JINCTBsI MaNOPOTHUKOB, o6janaroliye MPONOJ- M THNHYHBLIX JucTheB (psa B)
XHUTEJbHBIM BEPXYIICYHEIM POCTOM.

Bo3HMKHOBEHHE JIMCThEB CHJIBHO YBEIMYMBAIO IIOBEPXHOCTh paCTeHMii, YTO
aKTHBM3MPOBAJIO TPOLIECCHl ACCHMMWIALMY, Ta3006MEHa W TpaHCIMpauuu (Mc-
napenus). Takue pacTeHHS MOIIM Pa3BMBATHCS JIMIUb NPM BEICOKOM BIAXHO-
CTH cpefibl. B mpoliecce 3Boony pa3Mephl JUCTEEB YMEHBIIATHCH BCIEACTBHE
ocjabNieHnsi UX POCTa, Y HUX NMOSBJISJINCH MPUCIOCOONEHUs, OrpaHHYMBAIOLIVEe
TpaHcnupauyio. Bce 5T0 paciMpsiio aganTalMOHHEIE BO3MOXHOCTH PacTeHMUIA.
M3 coBpeMeHHBIX pacTeHHit MaKpOoDWUINS CBOCTBEHHA He TOJIBLKO MalOpOTHHU-
KaM, HO M CEMEHHBIM pacTeHHIM.

Y MuKpoUIIBHBIX pacTeHH i, T0 MHEHMIO O0JIBITMHCTBA GOTAHMKOB, JIMCThS
06pa30BaTNCh U3 TOBEPXHOCTHBIX BEIPOCTOB (9HaKues) OCEBLIX OpraHoB (puc. 14 A;
15B). B nonb3y 310if TOUKM 3peHHs, paspaboraHHo# O.JIunne u . Boyapom,
CBUIETENbCTBYET HAIMYKE IUITMKOB Ha TIOBEPXHOCTH ME30MOB I0JIOpOCa, a Takke
INWIOBUIHBIX MENIKMX 0Gpa3oBaHuil y IEBOHCKOIO acTepokcunoHa (puc. 11T).

B. lumMMepMaH oGBsICHSET IPOMCXOXIEHHE MUKpohwLInK nHave. OH cum-

TaeT NpefKaMM BCEX PacTeHHil — M MUKPODWUILHBIX, ¥ MaKpOQWUIbHBIX —
4 3ak. 53
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JUXOTOMHUYECKH pa3BeTBICHHbIE pacTeHMs. BclencTBue «liepeBepIIMHMBAHUI»
Y HUX HOSBHJIACh I71aBHask OCh ¢ GOKOBHIMM BETOUKAMH, pasHHLIA MEXIY KOTOPhI-
MH C TeYeHHEM BpeMeHM BO3pacTajia ¥ B KOHIIe KOHIIOB NpMBeJia K 06pa3oBaHMIO
pacTeHMii ¢ TONCTHIMM IJIaBHBIMH OCSIMH, CO BCEX CTO-
POH OT KOTOPHIX OTXOAWIM TOHKHE KOPOTKHE IMXO-
TOMMYECKU Pa3BeTRIIEHHbIe GOKOBbIE BeTOUKHU. OCHO-
BaHHs MX NPUPACTAIU K IIaBHOM OCH, a OCTaBLIMECS
cBOGOIHBIE OKOHYAHMS TIPEBPATHIMCH B MEJIKHE JIUCTHS
(puc. 15A).

O6pa3oBaHKe JHCTBEB Y MUKPOMDWUIBHBIX pacTe-
HUH TeJIOMHas1 Teopusi OOBSCHSAET M MO-APYTOMY, CYU-
Tast, YTO HMKHHE YaCTH KOPOTKMUX BETOYEK He cpacTa-
JIMCh C IJIaBHOI OChIO, @ TMOCTENEHHO YKOpPaYMBascCh,
PpeIyLMpOBaNIUCh, MIOKA He Mcyedu coBceM. OCTaINCH

TONBKO MX KOHEYHBIE OTBETBJIEHHMHA, NPEBPATHUBIIMECS
B MUKpoowLIb (puc. 15 B). TakuM Xe myTeM, Bo3MOX-
HO, 00pa30BaIMCh U JIMCThS XBOILEBUIHEIX.
B mpouecce 3BOMIOLMN PACTCHMI JMCTbS CTAIH
: BO3HMKATh Ha BepXyllIKe cTeOJs, rae y NepBeHIEB Ha-
3eMHOI (JIOpHI ITPOMCXOAWIO HapacTaHHe OCEBLIX Op-
Puc. 15. BosMoxsbie my- T'aHOB. BripabGaThiBaiuch M NPHCIOCOONCHMS i 3a-
TH 00pa3soBaHUs JIMCTHEB: IIUTHI 3TOM 30HEI OT BO3AEHCTBHA HEOGIArONMpPUATHBIX
A — CpacTaHMeM TelOMOB  pyenHux (paKTOPOB, MOSBISABLIMXCS B CBSI3U C M3Me-
;’a*ﬁ%w]’f"f_“;eml&' HEHMeM KJIMMaTHYeCKHX ycioBuii. Hekoropbie TucCThA,
4acTy TeloMoB; B — oGpa- HAXOISINMECA TON 30HOW HapacTaHusi CTe6Ms, Crann
30BaHHEM TOBEPXHOCTHEIX BHINOJHATh (DYHKIIMIO 3aIUUTHEI HE TOJBLKO 3TOH 30HBI,
BbIPOCTOB (JHALMEB) HO M 06pa30BaHHBIX €I0 GoJiee MOJNOIBIX 3a4aTKOB JIM-
CTheB. D10 OOYCIOBWIO TOsABNEHUE novek. Tak copMmupoBaics nobee: creGeib,
HECYILMIA JINCTbS M TIOYKH,

Juddepennmanys Haa3eMHbIX OPraHoB, NpuBeAasa K GOpMUPOBAHMIO IO~
06eroB, B 3BONIONMH GOJILIIMHCTBA BHICIIMX PAacCTeHMI CONMPOBOXAANACh U 00pa-
30BaHMEM KOpHEil KaK OpraHoB YKPEIUICHMS pacTeHHs B IOYBE M IOTJIOLICHHUS
M3 Hee BOABI C pPacTBOPEHHBIMM MUHEpalbHBIMHU BemectBaMu. Ilo mpexncrasne-
HusaM A.JI. TaxtagxsaHa, TPOTOTUIIOM KOPHEH ObUIM DM3OMOWIBI, MPOTOTHIIOM
KOPHEBBIX BOJIOCKOB — pu3ouasl (puc. 12).

e ——

2. Buyrpennaa nuddepenuuanmusa
TeJia BbICIIEro pacTeHus

HasemHsmM pacTeH¥siM, B OTIMYME OT BOIHBIX, TpEXME BCEro HeOOXOAMMa
3aIUMTA OT BHICHIXAHMSA, BHIpabOTKA NPHUCIIOCOONEHHUI, peryIMpyIOLIMX PacXoxo-
BaHMeE BOABI. 3aIMTa OT BHICKIXaHUA ObUIa JOCTUTHYTA AuddepeHIanmei caMmoro
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HapYXHOTO CJIof KJIETOK Ha3EMHBIX OPraHOB B KOXMILY, WIH dnudepmy. KieTku
STMAEPMBI TUIOTHO COMKHYTBI, MX HapyXXHBIE CTEHKH YTOIIINEHE! U MTOKPHITHI IPO-
3payHoOil IUIEHKOM — KymuKkynoii, cocTosmei U3 XUponono6HbIX BELIECTB, ILIOX0
NpOHMLAeMBIX I BoAbl. Hanmume KyTHKynbl 3HaYMTENbHO COKPATHIIO MOTEPU
BOJIbl, HO 3aTPVIHWIO ra3o00MeH.

Pemennio 31oit Mpo6aeMul croco6cTBoBaia JudhepeHIINALMS KIETOK M-
JepMBl Ha 2 THma: COOCTBEHHO TNOKPOBHble M IIapHbIE KJIETKH, pasHelCHHBbIE
MEXKIETHUKOM, COOOILAIOMMUMCS C BHYTpPEHHEH CHCTEMOM MEXKICTHUKOB pa-
CTeHMA. DTH KIETKH C MEXKJIETHMKOM 00pa30oBalli YCThHLIA, OCYLIECTBISIOLINE
ra3oo0MeH M Urpalolliie BAXHYIO POJib B PETY/ISIIMMA PacXONOBaHUS BOZBI.

VY npeBHEMIINX pacTeHHit NOIIONIEH)E TOYBEHHOM BOIbI C PACTBOPEHHBIMHU
B Hell MHHEPAJIbHBIMU BELIECTBAMH TIPOMCXOAMIIO C TOMOILBIO PU3OUAOB, OTXO-
ISAIMX OT PU3OMOMEOB. ¥ XOpHeodHTOHa B PM3OMOMIAX OOHapyXeH cMMOuo3
¢ rpuboM, 3HAUYMTEIbHO YCWIMBIIMIA IMOITIOMIAIOIIYI0 CIIOCOOHOCTh MOI3EMHBIX
opraHoB. BMecTe ¢ 3TUM YIy4yIIaIOCh 1 MHHEPAJIbHOE NMMTAHME pacTeHHIt. Y Kop-
HenmoGETOBhIX pacTeHHit (YHKIIMIO MOIIONIEHUS BOMbI BHIMOJNHSIOT KOPHEBBIE
Bonockd. CuMGM03 KopHeit ¢ rudamu rpuba, npuBemIMii K 06pa3oBaHMIO pas-
HEIX THIIOB MHKODU3bI, PAaCTIPOCTPaHEH B MPUPOLE OUeHb HIMPOKO.

VYBenuyeHue pasMepoB pacTeHMii, NIaBHBIM 00pa3oM MX cniopodHUTOB, Tpe-
©60BaJIO CO3IAHUSA MyTEH TPAaHCIOPTa BOABI OT PH30OMIOB WJIM KOPHEBBIX BOJIOCKOB
K MeCTaM €€ MCNOIb30Ban}si, B YaCTHOCTH, Ha mpoLecc (GOTOCHHTE3a, TIPOUCXO-
Jamuid B JUCThsIX. OCyIeCTRIIEHHE 3TOTO BOCXOAAILETO TOKa CTajia BBIMOJIHATH
MPOBOASALIAs TKaHb — Kcuiema, a HUCXOHSAIIEro, MO KOTOPOMY INEpeMeIaloTcs
pacTBophl NpoAyKToB oTocHHTe3a, — ¢h109Mma.

B Bone comepxanue Kuciopona o6sr4HO He npesbimaer 0,5-0,8 %, B Bo3xyxe
OHO cocTaBisieT okono 20 %. EcTecTBeHHO, Y Ha3eMHBIX PACTCHU JOIXHO OhUIO
aKTHBM3NPOBAThCH IbIXaHNE — OOWH M3 BaXHEHIIMX NPOLECCOB XU3HENCATENb-
HOCTH, B KOTOPOM YB$I3bIBAIOTCS B €AMHOE 11eJI0€ Pa3HbIe 3BeHbs 0OMeHa BEILECTB.

Bonnas 1 HazeMHasi cpelibl Pa3jiM4aloTCs He TOJIHKO KOJMYECTBOM CBETOBOM
SHEPIUM, HO U CIEKTPAIbHBIM COCTABOM cBeTa. KpoMme TOro, M3BeCTHO, 4TO
B Bojie Ha nryouHe 20 M OCBEIIEHHOCTh YMeHbIIaeTcss Moty B 20 pa3s. 3eneHsle
pacTeHus, TIpexae BCEro Ha3eMHhIe, UCTIONb3YIOT M SIPKMii CONHEYHBIN CBET,
Gorarblit JUIMHHOBOJIHOBBIMM KPAaCHBIMM JIy4aMH, U Gosiee claOblii, paccesTHHBIIA
CBET, B KOTOPOM Tpeo0afaloT CuHe-(HOIeTOBIE JIy4H.

PacreHye ynarnuBaeT COJHEYHBIE JIyYH CBOEI MIOBEPXHOCTHIO, TIO3TOMY Hau-
GonbIneit crioco6HOCTBIO K (POTOCHHTE3Y JOIDKHBI 00/1aNaTh KIIETKH, HAXOAIIHECH
Tioq, npo3payHoii Koxuuei. COBOKYITHOCTh 3THX KJIETOK, B KOTOPBIX COCPEIOTO-
YE€HbI MHOTOYMCJIEHHBIE XJIOPOIUIACTBI, COCTABISAET aCCUMITHPYIOLIYIO TKaHb —
Xn0penxumy. Y no6GeroBbIX pacTeHHiA OHa cjiaraeT GOJIBIIYIO 4acTh JIUCTA.

IInOTHOCTE BOMBI BO MHOTO pa3 Gonblle IUIOTHOCTH BO3IyXa, MO3TOMY
BOMIHBIM pPacTeHMSIM He HYXHbI CrielMalIbHble NPHCIIOCOOIEHUS VIS COXPaHEHNS
HX nonoxenus B npocrpancTBe. HeGonbime HaseMHbIE paCTEHHS, PacTyLIUE BO

l:ilaxmmx YCJIOBHSIX, MOTYT COXPaHATh OPHEHTALMIO 6J1arofapst Typropy, Tak Kak
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_MX KJIETKM HachllieHsl Bogoil. IIpy yBennyeHun pa3MepoB PaCTCHMIA, a TaKKe UX
pacceeHUH B MecTa ¢ HeJOCTaTOYHBIM YBJIaXXHEHHEM, OJHOIO Typropa Majo, 4ro
U 00YCIOBWJIO MOSIBJIEHUE CIIELIMANbHBIX OMOPHEBIX, WY MeXaHu1eckux TKaHei.

Kusnb Kaxmoro opraHu3mMa BO3MOXHa Onarogaps MOCTOSHHOMY KOHTAaKTy
U oOMeHy BelllecTBAaMM C OKpyXatwolei cpeoii. OOMeH BellleCTB NMpeArosaraeT
OCYyLIeCTBJIEHHE ABYX NPOTUBOMOJIOXKHBIX NPOLIECCOB — aCCUMIUIALMU M OMC-
cumuiauuu. [lepBolif COCTOMT B CMHTE3€ CIOXHBIX OPraHMYeCKUX COeTUHEHMIA,
HerocpeICTBEHHO MCIOIb3yEMbIX Ha TIOCTPOEHUE Tela PACTEHHS M OTKIIadblBae-
MBIX B 3arac, BTOpOii — B paCLUEIUIEHUU BELUECTB M 0Opa3oBaHUU NPOLYKTOB,
nomiexaluyx yaranenuio. O6a aTi npoiiecca NpoOMCXOIAT B JII0GOH XUBO# KIeTKe,
HO B 3BOJIIOIIMM PacTeHUi BCIEACTBUE UX BHYTpeHHeN nuddepeHnaum Bo3HU-
KJIM TKaHW, OMHU M3 KOTOPBIX CMEeIMATM3UPOBAIMCH Ha BBHIMOJIHEHUHM (YHKIUH
3aracaHys MUATATE/IHBIX BELLECTB, Apyrie — Ha BhLIEJIEHHH MPOXYKTOB KJIETOYHO-
ro Metabosiu3Ma. Y psiia pacTeHU 6b/0eaumenbHas TKaHb y4acTBYeT B XMMHYECKOM
3alMTE PAaCTEHWI OT NATOT€HHBIX OPraHU3MOB, NPENOXPAHSAET UX OT MOEHaHMS
XHBOTHbIMY Gj1aronapsi SIAOBUTHIM CBOMCTBAM HEKOTOPBIX COAEPXAILMXCS B €€
KJIETKaX BELIECTB.

Cnenyaau3poBaHHble TKAHM COCTaBWJIM MaTepHaibHYI0 06asy VI ocylle-
CTBJIEHUS XU3HEHHBIX IPOLIECCOB, IPOMCXOAAIMX B pacTeHUH. OIHAKO CIieu-
aNu3aliusa KJIeToK, NpuBomsaLIas K Haubonee 3PpHeKTHBHOMY BBHIOTHEHMIO UMH
TO WM MHOW (YHKIWU, NPUBOOMT, KaK NPAaBUIIO, K MOTEPE MX CrOCOOHOCTU
K JeJIeHUI0, 6e3 KOTOPOro HEBO3MOXEH POCT M YBEJIMYCHHNE PasMEPOB PacTCHHS.
He cnyyaiiHO MO3TOMY B JIIOOOM PacTeHMH, KaK OBl CJIOXKHO OHO HE OBLIO YCTpO-
€HO, BcerJa MMEIOTCS 30HBI, cocTosiyve u3 HeauddepeHUMPOBaHHEBIX KJIETOK,
byHKIMSA KOTOpHIX — 00pa3oBaHue cebe moJoOHBIX. COBOKYIIHOCTH TaKUX KJIETOK
Ha3LIBAIOT 00pa30BaTeIbHBIMU TKaHAMHU, WK Mepucmemamyu (OT rped. meristos —
IETVMBbIiA).

TkaHeBoe CTpoeHMeE NpeACTaBiIsgeT co00i OAHY M3 BaXHEHIINX 0COGEHHOCTEH
BBICIIMX pacTeHuil. ONHAKO MosgBlIeHNe TKaHeH BPST JIM MOXHO CYMTATh TOJIBKO
cleACTBUEM Ha3eMHOro ob6pasa XusHu. O6pa3oBaHHe HECKOJIBKMX THIIOB TKaHEH
XapakTepHO U ISl HEKOTOPBIX KPacHBIX ¥ 6yphIX BOLOpOCIEii.

Tor ¢axT, YyTo TKAaHU BOXOPOCIEH 10 CTPOSHHUIO OTIMYAIOTCH OT TKaHei BhIC-
LIMX PACTEHUM, CBUIETENILCTBYET O TOM, YTO BHYTPeHHsAs AuddepeHunanus Tena
MpOMCXOu/Ia HE3aBUCUMO B Pa3HbIX HANpaBIeHUsIX 3BOMIOLIMM PaCTeHUI U GbUIa
CBsI3aHa KaK ¢ YCJIOXKHEHHEM UX MOp(dOIOruyeckoil opraHu3aluy, Tak U ¢ TeMU
YCIOBUSIMM, B KOTOPHIX MPOU3PAcTaIM PacTeHUd. YCIOBUS XU3HH B Ha3eMHOIA
cpene o0uTaHus Gojiee pa3HOOOpa3HKI, YeM B BOIHOI, II03TOMY MOp&0JIoro-aHa-
TOMHKYecKas auddepeHIIHaNM Tela BBICUIET0 PaCTeHUsI TPOUCXOAMIA CIIOXHee,
YeM y BOJOpOCJeil, ¥ NpuBeia K 0Opa3sOBaHMIO KayeCTBEHHO HOBBIX TKaHEit
Y OpTraHoB. .
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Tkanu BeiCIIMX pacTeHuil

1. Knacenduxanua Teanei

OCHOBEBI YYeHHs O TKaHAX ObUIH 3ao0xeHsl eme B XVII Beke, Korma Gbl-
JIO YCTAHOBJIEHO KJIETOYHOE CTPOCHHE PacTeHMil. BTO OTKPHITHE GBUIO CAENIaHO
B 1665 r. aHrmmyanuHoM P. Iykom. HM3yyas nom MUKpOCKOIIOM cpe3 GyThUIOYHOM
npoOKu, OH OOHApyXWl B HEM CHCTEMY 3aMKHYTHIX HY3bIPbKOB, WIH S9EEK.
BriocneICTBAN UX CTaJIM Ha3bIBaTh KJIETKAMM, XOTSl Ha CaMOM JieJie 5TH Sueiiku
NPEACTARISUIA CO0O0I TONBKO 000JIOUKH KIIETOK.

M3yyeHue KIE€TOYHOrO CTPOEHHUS Pa3HbIX OpPraHOB PAacTeHUil, NPOBEJEHHOE
M. Mansnuru (1628—1694) n H. Ipio (1641-1712), no3BOMMIO MM TIPHIATH K BHI-
Boy O eaMHOoOOpa3uu cTpoeHus pactenuil. Ilonaras, 4yro pacTuTenbHas Macca
COCTOUT U3 OTHENBHBIX CIOXHO TeEpeIUIETEHHBIX JIEMEHTOB U I10 CTPYKType Ha-
TOMMHAET TeKCTWIbHBIE TKaHU, H. [pio npemioxui TepMUH «TKaHb» M 060CHOBAJ
TOJIOXEHHUE, YTO BCE OPTaHbl PaCTEHMIi MMEIOT BCEra olpenesieHHOe, THIIUYHOEe
JUIS1 HUX CTPOEHHE. ’

B 1807 r. I. @.Jluuk (1767—1851) BBen IOHATHE O MApPEHXMMATUYECKHUX
M MPO3EHXMMAaTHYeCKUX KieTKax. IlepByio rpymmny cOCTaBISIOT KJIETKH LIapOBUJ-
Hble, TTONM3IpUYecKre (M30AMAMETPHIECKHE) WK ClerKa NPU3MaTHYeCKHe, BTO-
pyIo — Gojiee WM MEHee JUIMHHbIE, C 330CTPEHHBIMU KOHLaMU. TkaHu, cocTosme
M3 3THX KJIETOK, CTAIM Ha3BIBaTh COOTBETCTBEHHO NAPEHXUMOl VN NPO3eHXUMOI.

Boranuku Bropoit nonosuxsl XIX Bexa A. ie bapu (1831-1888) u @. Ban Tu-
rem (1839—1914) HaspiBAIM TKAHBIO COBOKYITHOCTH KJIETOK OXMHAKOBOTO CTpOe-
HHUS, HE3aBUCMMO OT TOT0, pa30pOCaHBl OHU B TeJe PACTEHUS WU COCTaBJISIIOT
KOMITAKTHBIE TPYIITBL.

Knaccudpuuupys txkanu, @.Bad Turem oOpalfal BHMMaHHe Ha Haluuyue
B KJIETKaX XHUBOro comepxumoro. 1o 3ToMy NpHU3HAKy OH pasgenui TKaHH
Ha XxuBsle ¥ MepTBHIe. K nocaeAHUM OH OTHEC TKaHH, BHINOJHAIOLINE B PACTEHUN
ONOPHYIO pOAb M YYacTBYIOIIME B TPOBEIEHMM BEIIECTB. YCIOBHOCTb TaKoro
PasfieneHns TKaHelt o4YeBHIHA: MEPTBHE TKaHM Ha PaHHUX CTAOUAX Da3BUTHUS
COCTOAIT U3 XMBBIX KJIETOK, a KJIETKU XMBBIX TKaHed CO BPEMEHEM MOIYT TEPSTh
COEPXMMOE U TMEPEXOUTh B Pa3psil MEPTBBIX.

IO. Cakc (1832—1897) pasnuyan B paCTeHUSX NOKPOGHYIO, HYYKOGYIO I OCHOG-
Ry mxonu. 1ol knaccudukanmeil noab3yoTcs ¥ B HacToswiee BpeMs. Heyo6-
CTBO ee COCTOMT B TOM, 4TO B OAHY TKaHb YacTO IOMAJalOT KIJIETKH, pasHble
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HE TOJIbKO MO CTPOEHUIO, HO ¥ MO BBIMOJHAEMbIM (YHKUMAM. Tak, My4YKOBYIO
TKaHb COCTaBJIAIOT KJIETKH, IIPOBOISIIME BOAY M PAacTBOpbl OpPraHHYECKUX Be-
DIECTB, a TaKXe KJIETKM C TOJCTHIMH OIPEBECHEBIIMMM 060104KaMH, UTpaloLIue
MexaHuyecKyio poinb. Eiie Gonbliee yucio GyHKIIMOHAABHO pa3HbIX KJIETOK 00b-
€IMHAET OCHOBHas TKaHb. Hepeaxo K TOMy ke YJacTKM 3TOi TKaHM MOTYT OBITH
Pa3po3HEHHBIMH, YaCTO OHM HAaxoHsATCS B pasHBIX YacTAX pacTeHHs M TOMOrpa-
dbuyeckn He COCTaBIAIOT HENPEPBIBHYIO CUCTEMY.

Bce 3T0 ycnoXHSET ONnpeleieHHe TEPMMHA «TKaHb» M CO30aeT TPYAHOCTH
B OTHOLIEHNM KylaccubuKaluy TKaHeH.

IToxanyii, HauOoNiee yaayHoe ompenesieHHe TKaHeH, KOTOPHIM IONb3YIOT-
cd W B Hacrosimee Bpems, npemioxeHo B KoHue XIX Beka . [aGepmanmrom
(1826—1878). TkaHb — 3TO YCTOWYMBBII KOMILUIEKC KIETOK, O6/NaNaloNMX OGHHM
WM HECKOJIbKMMM CXOXHBIMM Npu3HaKaMu: ¢pusnoaornyeckuMu, Mopgoornye-
CKHMM, ToNorpad)MyecKMMi M OOIHOCTBIO NMPOUCXOXHeHUs. Kaxnbiii u3 stux
NPU3HAKOB MOXET OBbITh MCIOJIb30BaH I KiIacCH(PUKAIMKM TKAHEH, HO, YyIH-
THIBad, YTO TOJBKO COINACOBAHHOE (PYHKIMOHMPOBAHHE PAa3HBIX TKaHEH MOXeT
obecrieyuTh OCYLIECTBIEHHE BCEX MPUCYIIMX JIOOOMY OpPraHM3My XHM3HEHHBIX
npoueccos, Haubonee 1enecoobpa3Ha rpynnypoBKa TKaHei Mo aHaTOMO-(U3NOo-
JIOTHYECKOMY TIPHHLIHMITY.

TkaHH M JIOKAJIbHBIE CTPYKTYPbI, BBITIONHSIONINE ONWHAKOBbIE (DYHKIIHUH,
®. [a6epnaHar oObeNUHIWI B 9 CHCTEM:

1) mokpoBHylo (snKzepma, npoGka, IK300epMa);

2) MexaHuyeckyio (KOUIEHXMMa, CKIEPEHXMMA, BOJIOKHA JuOpudopMa, nyds-
HbI€ BOJIOKHA, CKJIEPEMbI);

3) a6GcopOUMOHHYIO (PU3OKMARI, SMMONEMa, WK PU3OAEPMa, THATMHOBBIE KIET-
KH, BeJIaMeH);

4) accuMUIMPYIOWYIO (XIOpEHXUMA);

5) mpoBoAuryio (Kkcuiema, Win apesecuHa; ¢uiosMa, wiu Jyo);

6) samacaiomyio (3HIOCTIEPM; NEPUCTIEPM; 3anacaiolasi NapeHXuMa BereTaTHB-
HBIX OPT'aHOB; BOJO3aMAacalOINe BOJIOCKH);

7) nposetpuBaomyio (BEHTHWISLMOHHYIO) (a3PEHXMMa, MEXKIIETHUKH, YCThH-
Ua, Ye4YeBUYKH);

8) CeKPETOPHYIO U BbIEIUTENBHYIO (KEIE3UCThIE BOIOCKH, BHYTPEHHME Xee3-
KM, C/IM3eBble M CMOJISHBIE XOOBI U KJIETKH, MaclsHbe KJIETKH, TMIATOMdbI,
MJIEYHUKH);

9) o6pasoBaTeNbHYIO (MepucTeMa 3apOJIBILIA, KOHYCA HApacTaHHs 1obera, KOH-
YHKa KOpHsl, MpokaMGuil, KamOuit, (esuioreH, paHepasi MepucTeMa).
CTpoeHue TKaHEH M UX PACIIONIOKEHUE B Tejle PacTeHUs TOMYMHEHO TIPUH-

HMNy MakcuMalbHOM (hu3nonornyeckoil akruBHocTd. Hapsiny ¢ riaBHO#M, TKaHb
MOXET BBITIOJIHATh OJHY WIM HECKOJIbKO HONOJHHUTENLHBIX (QYHKIHA. D10 ompe-
neaser Mopdonornyeckyo nuddepeHUNALMIO COCTABIAIONIMX €€ KIETOK.
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Tak, snumepMa, WiM KOXHLA, HE TOJBbKO 3AIIMILACT BHYTPEHHWE TKaHU
OT HebaronpuaTHLIX (aKTOpOB BHEIIHEH cpelbl, HO YYacTBYeT TaKkKe B raso-
oOMEHe M TPAHCIMpPALMM, Y MHOTUX DacTeHHWif OHa BBHIIOJNHAET CEKPETOPHYIO
M BHIZEINTeNbHbIE (GYHKUIMH Onaromaps XeJe3uCTHIM BOJIOCKaM M HAaKOIUICHHIO
B OGBIYHBIX KJIETKAX HEKOTOPHIX OAUIaCTHBIX NPOAYKTOB MeTaboM3Ma pacTeHMiA.
Kcunema, Wi JipeBeCHHa, OCYLIECTBISIET BOCXONALIMI TOK BOIbI C PacTBO-
PEHHBEIMM B Hell MHUHEpAIbHBEIMM BellleCTBaMH, 00ECIIEYMBAET MEXaHUYECKYIO
TIPOYHOCThL PaCTeHMs, Y MHOTOJETHHX PAacTeHHil HEKOTOpbiE €€ KIETKHM CIIyXaT
BMECTWIMIIIAMH 3aNacHBIX BEILECTB. DTON mopyHKIMOHANIBHOCTBIO OOBSICHS-
eTcsi HEOMHOPOXHOCTD €€ CTpoeHMs. To Xe MOXHO cKa3aTh 0 (proame, Wi JyGe.
Takue TKaHH Ha3bIBAIOT CIONCHbBIMU B OTIUYNE OT NpOCMbIX, COCTOALIMX U3 OXH-
HAaKOBBIX 1O CTpOeHHIO U HYHKIMAM KieToK. IIpocTele TKaHM — 3TO, HanpuMep,
KOJUIEHXMMa, BeJIaMEeH, SHAOCTIEPM.

Hepenko BHYTpM Kakoii-In60 OZHOM CreLMaIM3NPOBAHHOI TKaHM BCTpe-
YaloTCsA CTPYKTYphl, NpUHaIJIeXaume Apyroi cucreMe TKaHeil. Tak, B JIMCTBSX
HEKOTOpBIX PacCTeHWI MeXIy KIeTKaMH acCUMWIMpYIOLIe# TKaHH MOTYT pasBHM-
BaThCs CKJIEpEHkl — KJIETKHU C O4EHb TOJICTHIMH OJPEBECHEBIIMMHI O00JIOYKAMH,
TIpMHaIJIeXalye K MexaHnueckolt cucreMe pacteHuil. Hepeko B IMCThSIX BCTpe-
YalOTCA BMECTWIMINA 3(PUPHEIX Macell, COCTaBJISIOIIE CEKPETOPHYIO CHCTEMY.
Takuie CTPYKTYpEHI, KOTOPHIE TIO CTPOCHMIO M (PYHKLIMSAM OTJIMYAIOTCS OT OKpyXa-
Iole MX TKAaHU, Ha3bIBAIOT uduobaacmamu.

Hapsimy ¢ aHaromo-¢u3HOJOrMYECKOil CYIECTBYET M OHTOreHeTHYecKas
Kxnaccudukanus TKaHeil, OCHOBaHHas Ha WX npoucxoxneHuu. Ilo 3Toif Knac-
cHUKALMK TKAHY JEJIST Ha NePBUYHEIC M BTOPHYHBIE.

Ilepeuynsie TKaHW TPENCTaBISIIOT CO0OI HENMOCPENCTBEHHbIE MPOU3BONHEIE
MepHCTEMBI, HaxoAsAlIelcsi Ha BepXyIIKe MoGera ¥ B KOHYMKE KOPHS (3MuaepMa,
KOJUIEHXMMa, CKIepeHYHMa, aCCUMIUTMPYIOIasi TKaHb, S1H0/IeMa), a TaKxe CIie-
LMAIM3MPOBAHHON MEPUCTEMBI — TpoKam6us (nepBUYHAs KCHieMa, TiepBUYHAast
¢dnosma). Ko emopuunsim OTHOCAT TKaHH, BOSHUKAIOLIME TIPM YTONIIEHHH CTE61s
¥ KOpH#. DTO NPOM3BONHEIE KaMOusl (BTOpUYHasi KCWIEMa, BTOpUYHas (iosma),
deiorena (mpobxa, pesonepma, Ye4eBUYKH ), pa3Hbie THILI NIHO6IacToB. BTo-
PHYHbIE TKAHU CBOMCTBEHHH He BceM pacTeHMsAM. VX HeT y MXOB, COBpeMEHHbIX
XBOILe}, IUIAYHOB, MAaIlOPOTHNKOB (32 04EeHb PEIKMM HCKIIOYCHUEM), 2 U3 TIOKPbI-
TOCEMEHHBIX — Y OOJIBLIIMHCTBA ONHONOJILHBIX. MOILHOE pa3BUTHE BTOPHMYHBIX
TKaHe#, MIaBHBIM 00pa3oM, IpeBeCHHbl M Jiyba, XapakTepHO sl ApeBEeCHBIX
pacTeHMmii.

2. OGpasoBaTteiibHble TKAHH — MEPHCTEMbI

Kaxnas xierka B CBOEM Da3sBUTHH IPOXOJHMT 3 CTaIMM: SMOPHOHANBHYIO,
CTaZuIo pOCTa, WIM PacTAXeHMs, M craiuio AMddepeHIManmu, 1o KOTopoii
TIOHUMAIOT COBOKYITHOCTh M3MEHEHHI KIIETOYHBIX CTPYKTYD, IPUBOMSAIIMX K IIPH-
OGpeTeHMIO KIETKOM OnpeaeaeHHOM GYHKINN, — €€ CTIeHMaN3aliH.
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Knetku pacreHuit 061agaioT TOTUIIOTEHTHOCTBIO, WIK TeHETHYECKON HUIEeH-
TUYHOCTBIO, TaK KaK BCE OHU SABIAIOTCA NMPOU3BOAHBIMU 3UTOThI, €CJIM IIPUHAIJIe-
XaT criopoduTty, 160 CrIOpHI, €CIM OHM COCTaBIAIOT rameTodut. HecmoTps Ha re-
HETHYECKYIO OMHOPOAHOCTD, KaXaas KJIeTKa MMeeT crelubudeckue 0COOEHHOCTH
Pa3BUTHS B CBA3M C TEM, YTO FeHBI MMO-Pa3HOMY PEaIU3YIOTCs 1OJ BO3IEHCTBUEM
OMOXMMHMYECKHX, B TOM 4MCJIEé FOPMOHANBHEIX U APYruX (akTopoB, OrpaHNYMBa-
IOIIMX pa3sBUTHE KJIETKH B COOTBETCTBUU C €€ MOJIOXEHHEM B Tejle pacTeHuUS.

Pocr, muddepennmanus U cnenanu3anus COCTaBIAIOT OCHOBY Mopgdhozere3a
pacTeHuil. OgHAaKO crieLMaIu3anus, onpenensioniass GyHKUHOHANBHYIO aKTHB-
HOCTh KJIETKM, KaK Mbl YX€ IOBOPWJIH, OOBIYHO COMPOBOXHAETCHA yTpaToil ee
CIOCOGHOCTU K JejeHuio. OgHMM U3 (HaKTOpOB, NMPENATCTBYIOWMX JEJICHHUIO,
CIYXHUT TBepAast 000/I04YKa KJIETOK. Y XHMBOTHBIX KJIETKH CIEeLHaTU3UPOBAHHBIX
TKaHei, orpaHMYEHHbBIE TACTUYHOM IUIa3MaTHYeCcKoil MeMOpaHoit, MHOTOKpaTHO
IeNnsTcs, OCYIIECTBAssA TaK Ha3biBaeMblil quGdysHBIA pocT (He AensTCs TOIBKO
KJIETKM HepBHOI TKaHu). Y pacTeHuil dughdhysmoiii POCT PacnpoCTpaHeH Majo.
OH mpoMCXOOWT, HAmpUMep, NMpPU DPa3sBUTHUM JIMCTOBOM InacTuHKU. Ilpouecch
pocTa COCpefOoTOYEHBl B OMpPEAE/IeHHBIX 30HAX Tejla pacTeHMs, Ile HaxomsaTcs
MEPUCTEMBI, COCTOSIILE M3 OYeHb TOHKOCTEHHBIX KJIETOK, HOJITO COXPAHSAIOIIMX
CIIOCOOHOCTh K JejieHuIo. MepucTeMbl KOHyca HapacTaHus noGera U KOHYMKa
KOpPH# OCYIECTBIISIIOT BEPXYILE€UHBIH, WIH anuKkanvhbiii, pOCT, TO €CTh HaACTPOHKY
HOBBIX 4acTeif pacTeHMsi Haj GoJiee CTapBIMM TI0 BPEMEHM 06pa3oBaHMs, KIETKH
KOTODBIX yXe NPUCTYNWIM K AuddepeHIMauuy WK 3aKOHYMWIH €e.

KiieTka MeprcTeMBI XapaKTepHU3yeTcs CIEAYIOIMMH 0co6eHHOCTAMM (puc. 3).
OHa uMeeT KpynHoe SIpo, 3aHUMAIolllee OKOJIO IOJIOBUHBI €¢ 00beMa, B siiep-
HOIl 000JI04Ke MHOTO MOp, €e HapyXHas MeMOpaHa y4acTByeT B 00pa30BaHUM
SHJOILIa3MaTU4ecKoil cet. B ruanomnasme MHoro nuddy3Ho pacnonoXeHHBIX
pubocoM. KieTka MMeeT mporuiacTuabl ¢ HEMHOTOYMCIEHHBIMM TWIAKOMIAMU
CTPOMBI, MUTOXOHIPUM U IUKTHOCOMEI. Bakyonu Menkue U ux HemHoro. Ilnas-
MajeMMa Xopoiuo BbipaxeHa. CoceHue KJIETKM COEJUHEHBbl ILUIa3MOAECMaMH.
B KJeTKax KODHEBOH MEpHCTEMHI JiyKa MX 6—7 Ha 1 MKM?, y MyXCKOTO marmo-
poTHuKa — 10-20. IlmasMomecMbl pacroioxeHbl Gojee win MeHee auddy3Ho.
Takoe cTpoeHHE CBOWCTBEHHO KieTKaM 3émepucmembt (OT Tped. el — XOpoLIo,
MOJHOCTBIO), COCTOAMIEH M3 M30AMAMETPUYECKHX, B OYEPTAHHU MHOTOYTOJb-
HBIX KJIETOK. DBMepHCcTeMa y4acTBYeT B 00pa3oBaHUM MPAKTHYECKU BCEX TKaHei
pacTeHus 3a UCKIIIOYEHHEM MPOBOIALIMX.

MepucreMbl, oGpasyiollide TIPOBOMSIINE TKAHU, — npokambuili v Kambuii —
COCTOAT U3 KJIETOK Ipo3eHXMMHOI ¢opMbl. B romepeyHoM ce4eHUH KIIETKH Mpo-
KaMOHUsI MHOTOYroJibHbIE, KIeTKM KaMOus — Oosiee MM MeHee NpsSIMOYTONIbHEIE,
MHOra oYty KBanparHele, U Te, u Apyrue MMelOT KpynHble BaKyoJIH.

B cBsi3H ¢ TeM, 4TO CyIIECTBEHHBIX LIUTOJIOTMYECKUX pasiIMIUil MeXITy MEpH-
CTeMaMH M 06pa30BaHHBIMM MMM ITOCTOSHHBIMU TKaHAMHU HeT, BO3MOXHO HOBO-
o6pa3zoBaHue MepUCTEM B Tesie pacTeHus. OHO MIPOUCXOQUT BCIEACTBHE TIpOLIECCa
genuddepeHuManuy XUBBIX KJIETOK TNMOCTOSHHBIX TKaHeil, BO3Bpallaiomleil HX
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B COCTOSHME, O/M3KOe K IMOPHOHAIBHOMY. DTU KJIETKH CHOBa NpPHOOpETaloT
Croco6HOCTh K JejieHMIo. Tak BO3HUKAIOT paHegble MEPUCTEMBI, C TIOMOLIBIO
KOTOpPHIX BOCCTAHABJIMBAETCS CTPOEHHE NMOBPEXACHHBIX YYaCTKOB Tejla pacTeHMU .
Ha Bo3MOXHOCTH HOBOOOPa30BaHMUsI MEPUCTEM OCHOBAHO BETeTaTUBHOE pa3sMHO-
XeHHe pacTeHHU.

KiieTkaM MepucTeM CBOMCTBEHHO quddepeHIHPOBAHHOE, WM HEPaBHOE Jie-
nenme. KieTka JeauTcss MUTOTHYECKM Ha 2: OfHA M3 HMX OCTaeTCd MCTHHHOM
KJIETKOI MEPUCTEMBI, a AIpyrasi, IOAENUBILKCH ONMH MM HECKOJIBKO pa3, 06pasyer
KJIETKH, BCKOpe npucTynamomue K nuddepenunanuu. HepaBHoe aeneHue oobic-
HsIeT HeTPEePHIBHOCTh CYIIECTBOBAaHMsI MEPUCTEM B PacTeHMM, TaK Kak B Jiioboe
BpeMs B ONPEAEJIEHHBIX €70 30HaX UMEIOTCA KJIETKH, CITOCOOHBIE K JIEJIEHUIO, XOTS
MPOAOJDKUTENBHOCTD XU3HU KaXIOi U3 HUX OrpaHuyeHa. B aTux 30Hax rpoucxo-
JIMT TIOCTOSTHHOE B3aHIMO3aMeI€HUE KIETOK M CAaMOBOCCTaHOBJIEHUE MEPHCTEMBI.

He Bce xJieTKH MepUCTEMbI 00JIaialoT OAMHAKOBOM MUTOTHYECKOM aKTMBHO-
cThi0. B cBA3U ¢ 3TUM B Heill BBIIEJNAIOT WHUKUAAbHblE KIIETKU U UX IPOU3BOAHBIC,
OT KOTOpPBHIX MHULIMAJIbHBIE KJIETKH MOTYT OT/M4aThes popMoii, 6oee KpyNMHbIMH
pa3MepaMu, CTETEHbIO BaKYOIM3aLUHU.

YBennyeHue obmero oobeMa MepUCTEMbl MOXET OBITh CJICACTBUEM aKTHB-
HBIX J€JCHUI JINOO TOJBPKO WHHULMAIBHBIX KIETOK, JINOO — MPEHMYIIECTBEHHO
HX TPOU3BOAHBIX. DTH BO3MOXHOCTH JeMOHCTpHpyeT puc. 16. B mepBoM ciry-
4yae BCe KJIETKM OJHOIO BEPTHMKAILHOIO psia BO3HUKAIOT B pe3ysbTaTe HeJICHUS
B TFOPU3OHTAILHON IUIOCKOCTH EIWHCTBEHHOM KymnosooOpa3HON BepXyHIEYHOM
WHULMATBHOM KIeTKH (Tak HapacTaloT, HanpuMep, TAUIOMBI HEKOTOPHIX GYpBIX
BOIOpOCIeil, MOGErH HEKOTOPhIX JIMCTOCTEGENBHBIX MXOB). Bo BTOpoM ciyuae
VHMLIMAIbHas KJIETKa, OTHEIMB OT ce0 HOBYIO KJIETKY, Ha HEKOTOpOe BpeMs
npekpaiaer aeneHue. B atom ciayyae — o6peM MepUCTeMBbI YBeJIMYMBaeTcs Oa-
rogaps AeJIEHUIO ee MPOM3BOAHBIX. 3aTeM MHUIMaIbHas KjIeTKa CHOBa JEJIUTCH,
OTYJIEHsAST BTOPYIO KJETKY, Koropas BeldeT ce6d TaK Xe, KaKk U IepBas. Takas
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Puc. 16. Bo3sMOXHBIE THUIIBI YBETMYEHHS YUCIA KIETOK MEPUCTEMBL: I — JeneHueM Tonbko
MHUUManbHoi KieTky; II — nepronuyecknm aeneHueM MHULMHAIBHOM KIETKY U Ae/ICHUEM
€€ NPOU3BOAHBIX
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TIEpHOAUYHOCTD JIEJICHUS] MHULMAJIbHON KJIETKM CBOMCTBEHHa MEpHUCTEMaM KO-
HYCOB HapacTaHMs OOJBIIMHCTBA BBICHIMX CIIOPOBBIX pacTeHUH. Y CEMEHHBIX
pacTeHMii MHMLIMANbHBIE KJIETKH MOPGOIOrMYecK: 06BIYHO HE OTJIMYUMBI OT MX
TIPOM3BOAHKIX.

QDyHKUMOHANEHAS W CTPYKTypHass HEOTHOPOAHOCTh MEPUCTEM ITO3BOJISET
MCITO/Ib30BaTh I UX KiIaccudUKalUu pasHble NPU3HAKH.

Mopdoonornyeckas KinaccuduKaluus OCHOBaHA Ha OPMEHTALIMM IIEPEFOPOIOK
B gensmuxcs kierkax. C 5TUM CBA3aHBI M OYepTaHHS KJIETOK, M 0COGEHHOCTH UX
Tonorpacuu. Beireasior crenyiomye TUNBI MEPUCTEM.

1. IInacmunyamoie MEPUCTEMBI, COCTOSIILIME U3 OJXHOTO CJIOS KJIETOK, JeJieHHe
KOTOPbIX NPOMCXOUT NEPIEHAUKYIAPHO MIOBEPXHOCTH OpraHa (aHTUKIMHAIBLHO).
Ha monepeyHsIX cpe3ax KJIETKHM OGHI4HO MMEIOT TabIMTYaThie OYepTaHusa. DTa
MepHCTeMa YYacTByeT B 06pa3oBaHUM SIUIAEPMBI.

2. Kosnonuamuie, unv cmepcHegble, MEPUCTEMbI, KyOH4YecKNe WIN IIPU3MATH-
YecKue KJIETKUA KOTOPbIX AEJIATCA B TUIOCKOCTH, TTepIIeHIMKY/ISPHOM IPONOIbHOMN
ocu opraHa. Knerku pacnonaraioTcss npogoiibHeIMM psgamu. Takasg MepucTeMa
obpa3syeT y HEKOTOPBIX PacTEHHii CepaLIeBUHY CTeOId.

3. Maccusnbie MepUCTEMBI, KJIETKH KOTODBIX HENATCS B Pa3HBIX Hampabiie-
HUSIX, OCYHIECTBJIsSISI Gojee WM MeHee paBHOMEPHOe yBelMueHHe obbeMa 3TOi
TKaHU. OyepraHus KJIETOK OGHIYHO MHOTOyrojibHble. I3 MacCHBHBIX MEpPHUCTEM
pa3BUBaeTCs, HapUMep, 3aroJHAIONIAsA CIIOPAHTHIA CIIOPOreHHast TKaHb.

Jlokanusauusa B Tejie pacTeHMs JIIOGOY TKaHW, B TOM 4YMC/IE€ MEPHUCTEMBI,
NMOAYMHEHA NPUHLMUIY PallOHANM3AIMH, CIIOCOOCTBYIONIEMY Hauboinee 3ddex-
TUBHOMY (YHKUMOHUPOBAHMIO TKaHel. PYHKIIMOHAJIBHBIE Pa3IMYMs MEXIY Me-
pUCTEMaMU ONPEAENAIOT U UX Tonorpaduyeckue 0COOEHHOCTH.

M3 MepucTeMbl, TOYHEE, U3 SBMEPUCTEMBI, COCTOMT Pa3BMBAIOLIMIACA 3apo-
Ibiil Jo6oro pacteHusi. 1o Mepe Mopdonornueckoit auddepeHuHanM 3apo-
IBIIa, KOTAa y Hero o6pa3yloTcsl 3a4aTKM BereTaTMBHBIX OPTaHOB, BMepHCTeMa
COXpaHSeTCsA TOJNBKO B JIByX Y4YacTKax: Ha BepXylIKe 3a4aTOYHOro modera, B €ro
GyaylieM KOHyce HapacTaHHUsi, 1 Ha KOHYMKE KODHsS. DTH MEPUCTEMBI, Ocylie-
CTBIFIOIME POCT 1MOGETOB U KOpHEH B JUIMHY, Ha3blBalOT GepXYUleYHbIMU, WA
anuxansibimu (OT NaT. apex — BEPILNHA).

Hx HerocpencTBeHHbIE NPOM3BOAHBIE AU hepeHLIMPYIOTCS B CIIELIMATTM3UPO-
BaHHBIE MEPUCTEMbI — NPOMOOEPMY, OCHOBHYIO Mepucmemy U npoxkambuii. VIx xner-
KM B OTIMYME OT KJIETOK IBMEPHUCTEMbI GoJice BaKyONU3UPOBaHbI, CIIOCOGHOCTh
K JIEJICHHIO Y HUX OTpaHMyYeHa. DTH MePYCTEMBI YaCTO HA3LIBAIOT HOAYMepucmemMa-
Mu, a TaKXe JeTepMUHUPOBAaHHBIMU MEPUCTEMaMH, TaK KaK U3 HUX pa3BUBalOTCA
OIpe/ie/IEHHBbIE TKAHU: U3 MPOTONCPMBbI — I3MUAEpPMa, M3 OCHOBHOI MepucTe-
Mbl — ME€XaHMYecKHEe TKAHM UM Bce THIBl (PYHKIHMOHAIBHO Pa3sHOU MapeHXHMBbI,
U3 npokambus — nposoaamme TKaHU. Tormorpaduyeckm U OHTOreHETHMYECKHU
C anMKaIBHON MepyCcTeMoli mobera cBA3aHO 00pa3oBaHMe KpaeBod (MapruHaib-
HOI1) MepuCTeMEI, U3 KOTOPOIi pa3BuBaeTCs IUIaCTMHKA ucTta. [To Mepe pasBUTHS
oHa nuddepeHuupyercs Ha Te Xe 3 crelIMaIU3MPOBaHHBIE MEPUCTEMBI.
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Hapany ¢ anuxanbHEIMM MEpUCTEMaMi MHOTHE PacTEHMsSI MMEIOT U OoKogble,
WK famepanbHbie MEPUCTEMBI, PaclOIOXEHHbIE BHYTPH OCEBBIX OopraHoB. OHH
OCYILIECTBJIAIOT MX YTOJILEHHe, Haubosiee cuiibHOe — Y ApeBecHBIX dopM. K sa-
TepalbHBIM MEPUCTEMaM OTHOCST KaMGuii U NpoOKOBBIN KaMOMiA, WK ¢ennoreH.

Kamé6uii BMecTe ¢ npoKaMOMEM COCTABIISIET 8ACKYAAPHbIE MEDUCTEMBI PACTEHUSA
(ot nat. vascularis — COCYMMCTBIN), yyacTByiolMe B 0OpPa30BaHUM NPOBOAAIMIMX
TKaHeii. OHTOreHeTHYeCKasi CBSI3b MEXIy 3TUMU MEPUCTEMaMM ONpeleseTcs
TEM, YTO B TUMHMYHBIX CIyYadX KJIE€TKM KaMOMs BBI'WIEHSIOTCS M3 KJIETOK Npo-
KaMOWs TIpU UX JeleHUM TIePUKIMHATLHBIMY Teperopoakamu. OQHAKO XapakTep
obpa3oBaHMA MMM TPOBOAAIIMX TKaHell pas3jMyeH: KJIEeTKM MpoKaMOusd Hero-
cpencTBeHHO auddepeHIUpPYIOTC B KIETKU NMEPBUYHBIX NPOBONSIIMX TKaHeiA;
KJIETKH KaMOusl JIeJATCS NeperopogkaMu, NapajuieibHbIMU TNIOBEPXHOCTH OpraHa
(mepuKIMHANEHO), MX MPOM3BOAHBIE AM(PEPEHUMPYIOTCA B KIETKH BTOPHYHBIX
MPOBOMALIMX TKaHel: M3 KIETOK, OTJIOXEHHBIX KaMOMeM HapyXy, pa3BHBAIOTCA
KIETKH ()JIO3MBI, a M3 KJIETOK, OTJIOXKEHHBIX BHYTPb, — KieTku Kcunembl. He-
penxo KaMOMit BO3HMKAET He U3 NMPOKaMOMs, a U3 NOCTOAHHBIX TKaHe#H, XUBbIE
KJIETKM KOTOPBIX B 3THX ciyyasx aeaucddepeHumpylorcsa. Takoit kaMOuil Ha3bl-
BalOT dobagouHbim. T10 CTPOCHMIO M XapakTepy AESTENbHOCTH OH He OTJIMYaeTCs
OT KaMOus, NMPOUCXOXIEHUE KOTOPOTro CBA3aHO ¢ npokamb6ueM. B obpasosaHun
geanozena, uy NpoGKOBOTO KaMOHs, TaKXe Y4aCTBYIOT IOCTOSHHBIE TKaHU. [e-
JISICh TMEPUKIMHAIBHO, KJIETKM (ejutoreHa OTHE/SIIOT Hapyxy Oynyliue KJIeTKU
npo6ku, win dejuteMsl, a BHYTpb — KJIETKH (eJu1oaepMbl.

CorjlacHO reHeTHYecKoil KiaccMdUKaluuU, MEPUCTEMbI HENAT Ha NMepBHY-
Hble, TaK WJIM WHaye CBA3aHHblE C MEpUCTeMaMH 3apoIsillia U ANUKaIbHBIMU
MepUCTEMaMH, M BTOpUYHbIE, pa3BUBAIOLIMECS MMO3[Hee, KOIHa BepXylleYHbli
POCT OCEBBEIX OPraHOB 3aKOHYEH M HAYMHAETCH MX YTOJLIEHHE. DTO pasfeneHue
ycnoBHo. KamOuii, HanpuMep, 3aKiafblBaeTcsl €lle A0 OKOHYaHHs BepXyluey-
HOro pocta, a MHOrJa M 3al0iro IO €ro Hayaja, TaKk KaKk MMEIOTCS CBEeNEeHMsE
0 3aJI0XKEHUU KaMOUsl B OCEBBIX YAaCTAX 3UMYIOLIMX TIOYEK.

B Tabn.2 mepucreMbl pasieneHbl Ha 2 GonpluuMe IPYNIbL: OOLIMEe U Crie-
uuaabHble. CneuyanbpHble MEPUCTEMBI YYACTBYIOT B 00pa30BaHMM M MEPBUYHBIX,
Y BTOPMYHBIX MOCTOSHHBIX TKaHe, MocjaegHue — MPOU3BOOHBEIE KaMOus, He3a-
BMCHMO OT €ro NPOUCXOXIEHUs, 1 desmtoreHa. IIpu 3ToM 3MUTETH «II€PBUYHbIH»
U «BTOPMYHBII1» HECYT B cebe eIMHCTBEHHYI0 MH(OPMaUnIo — MOCHeN0BaTENb-
HOCTb 06pa30BaHuUs IOCTOSHHBIX TKaHE# B Npoliecce pa3BUTHSA OPFraHOB PaCTEHUS.

IpuHATO BHIIENATH KaK OCOGBIA THIT UHMEPKAAAPHbIe Mepucmembl, OCYILe-
CTB/ISIONIME BCTAaBOYHBIH pocT. Tak YITHHSAIOTCS MEXIOY3NHsA Ha pAHHHUX CTalusxX
PasBuTHs nobera, pa3sBUBAIOTCSA YEPELIKH JIMCThEeB. X npuHuMnmuaibHoe OTInYMe
OT BCex APYrMX MepHCTeM COCTOMT B TOM, YTO Hapsamy ¢ HeauddepeHuMpoBan-
HBIMH KJIETKAMHM OHM UMEIOT M KIIETKH, HAaXONAIUMeCs HA PA3HBIX CTanusAX nud-
bepeniuanuu. Toatomy Gonee Le1ec006GPasHO FOBOPHTE He 06 MHTEPKATSAPHBIX

Mepucremax, a 0 30Hax UHTEPKALIPDHOro, Wiy BCTaBOYHOIO pocTa.
3*
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PaccMOTpeHHBIE B 3TOM pa3fiesie oblIie 3aKOHOMEPHOCTH CTPOSHHUS U Iesi-
‘TeTbHOCTH MEPUCTEM He UCKITIOUAIOT HAMYHE Y HUX PANA YACTHBIX OCOGEHHOCTENH,
TNIPUCYIIMX He TOJBKO Pa3HBIM OpraHaM, HO M Pa3HBIM B CMCTEMaTHYECKOM OTHO-
IIEHUM IPYTINaM PaCcTEHMIA.

3. Ilurosmornucckue oCHOBLI pocta
" audgepeHnpanuy KIeTox — MPOU3BOAHBIX MEPHCTCM

Kretku, o6pa3oBaHHbIE MEpHUCTEMAMHU, TTOCTIE TTEPUOJA POCTA, WM pacTaxe-
HUS, IPUCTYNAIOT K AuddepeHIMalnu, B pe3yibTaTe KOTOPOii OHM ClIeHaIN3U-
pyIOTCA B BBING. 1€HUHU OonpelefeHHBIX GYHKUMI U CTAHOBSTCS 3JIEMEHTaMM TeX
WM UHBIX ITOCTOSSHHBIX TKaHEM.

Pocr, npuBoisinuii K yBeJUYEHHUIO PAa3MEPOB KIIETKM, CONPOBOXIACTCS aK-
TUBU3alMel CHHTe3a BEHIECTB, U3 KOTOPBIX COCTOAT KOMIIOHEHTHI LIUTOILIA3MBL.
PacTtymias KjieTka CHIbHO Bakyonusupyetcs. Hepeako B Heil BOZHUKAET KpyMHasi
LIeHTpaJibHasl BaKyoJib, OTTECHSIOIIAs LIMUTOIUIA3My K obonouke. Hakarnusas oc-
MOTHYECKU aKTUBHHIE BEleCTBa (Caxapa, MUHEPAIbHbIE BELECTBA, OPraHHyecKue
KHCIIOTH U T.11.), BAKYOJb IOMJIOMAET GOJIbIIOE KOJn4ecTBO Bombl. C BHICOKO
OOBOIHEHHOCTHIO KJIETKM CBSI3aHO YBEJIMYEHWE TYpPrOpHOro JaBJeHUs, CIOCO0-
CTBYIOILIETO PACTSDKEHMIO 000JIOUKU. Perymnsiuus 3Toro npouecca ocylecTBIsIeTcs
TOPMOHAMH, TIPEXIE BCEro MHAOIUI-3-yKeycHoi kucnoroit (MYK), nocrynato-
LIeif B 30HY PacTSXEHUS KJIETOK M3 Bepxyllek 1o6eroB Wil KOHYMKOB KOPHEid,
rae oHa obpasyercs.

PacTaxuMocTh KJIETOYHBIX 000J04eK B GOJNBLION CTeNeHU ONpeaensercs
O0COGEHHOCTSIMU MX XMMHMYECKOIO COCTaBa U CyOMHMKPOCKOIWYECKOH CTPYKTYPBHI.
Tak xak B npoleccax pocra U nocneayomei muddepeHumauum KieTku 060a04Ka
HIPaeT BaXHYIO POJib, HAa €€ CTPOEHUHU CJIEAYET OCTAHOBUTHCSA NOApPOOHEe.

OG60/I0YKY YacTO Ha3bIBAIOT KJIETOYHON CTeHKOi. OIHAKO STH MOHATHSA
cienyer pasrpaHuymBath. CTeHKa — JIMIUb YacThb OGOJOYKM, MMEIOLLAs Ofipe-
IeNeHHylo opueHTauuio. CTeHKM MOryT ObITh NOIEPEYHBIMU, MPOJOJIBHBIMU,
AHTUKJIMHAJBHBIMU, NEPUKIMHAIBHBIMUA U T.I. B 3aBUCHMOCTH OT OYepTaHMIA
KJIETOK Ha MU3yyaeMbIX cpe3ax. Takum o6pa3oM, o6004Ka rpeacTaBisgeT coboif
COBOKYITHOCTb BCEX CTEHOK KJIETKH.

LuTokuHe3, cienylomuii 3a JeJieHHEM sIApa, MPUBOIMT K OOGPA30BaAHMIO
JBYX KJIETOK, pasfgejIcHHbIX MEKTUHOBOIN MeXcKAemo4HO!U TINACTUHKON € Y3KUMH
CKBO3HBIMM KaHaJlbl}aMH, 110 KOTOPHIM IPOXOAAT LUTOIUIA3MaTU4YEeCKHE TAXH —
T1a3MOneCMBl, CBA3BIBAIOIINE MPOTOMIACTH KJIETOK.

Io Mepe GopMUpOBaHHS MEXKIETOYHOM TUIACTMHKH HAa HEE CO CTOPOHBI
KaX/oii KJIETKM HAaKJIaAbIBa€TCsI TOHKAsl nepeu4Has 000J104Ka, U CMEXHBIE CTEHKU
KIETOK CTaHOBATCS TPEXCNOMHBIMU. MX Ha3bIBAIOT CpeduHHbimMu TUIACTUHKAMMU,
HO B coBpeMEHHOM JuTepaType HONMYCTMMO Ha3bIBaTh CPEAMHHOMN IUIACTHHKOM
U OnHY MEXKJIETOYHYIO NMEKTUHOBYIO IUIacTHHKY. IlepBuuHas 060/I04Ka HE 3a-
KpbIBaeT IUIa3MONECMEHHbIE KaHAIbLBL. YYacTKd OGONOYKM C TIpYIIaMH 3THUX
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KaHaJIbLIEB COCTABISIIOT hepeuyHoe nopogoe none. IlepBuuHast 060J0YKa COCTOMT
U3 MEKTUHOBBIX BEIECTB U TeMHULIEJUIIONO3bI (MIOJYKJIETYATKH), COCTABISAIOINMH
aMop(HbIii MaTpUKC. B Hero MorpyXeHs! BOJIOKHHCTbIE CKEJIETHBIE JIEMEHTHl —
MHMKPOGHUOPUILIBL LieJUIIONO3bI, MPEACTABIISIONIHE COOO0I IIOTHBIE arperaTsl JUIMH-
HBIX, NapajuUIeNIbHO PaclONOXEHHBIX MOJIEKY. PeakTHBOM Ha 11eJUTI0JI03y CIYXUT
pacTBOp XJIOpMA LMHKA B BOOHOM pacTtBope itomuaa xanus (ClZnl). Pearnpys
C XJIOpUOM LIMHKA, [1EJU1I0JI03a 00pa3yeT aMUJIONI — CoeIUHEHUE, IPOMEXYTOU-
HOE MEXAY LIeJUTION030if U KpaxMaloM, KOTOpBIi CHHEET B IIPUCYTCTBHM iona.
B 3aBucuMocTH OT criocoba NMPUrOTORJICHUS peakTHBa IeJUTION03a NpUHUMAeT
CHHMI WM rps3HO-(HONETOBLIN LIBET.

CopepxaHue LeTION03bl B NMEPBUYHOI 000NOYKE COCTAaBIAET NPHUMEPHO
2,5 %. Mukpodubpwinbl CoeqMHEHbI B PBIXJIYIO CETh, PACTATMBAIOMIYIOCS IIPU
MOBEPXHOCTHOM pocTe KieTKU. OH CONpOBOXIAETCS YBEJIMYEHHMEM KOJIMYECTBA
B 000JI04YKe BEILIECTB MaTpUKCa, a TaKXke HOBOOOpa3oBaHHMEM MHUKPOGDUOPHILI
LIeJUTIONO3b], KOTOPble BHEAPSIOTCS B MaTPUKC, BCTPAMBAasCh B CYLUECTBYIOUIYIO
ceTb. DTOT MpOLEeCC HAa3bIBAIOT UHMeccycyenyuel.

Oco6eHHOCTH NIOBEPXHOCTHOTO pocTa 060JI0YEK OTIPENesISIOT IBa TUIIA pOCTa
KJIETOK.

TlepBbiit TUIT XapaKTepU3yeTcsi PABHOMEPHBIM POCTOM OGOIOYKH HA BCEM ee
nipotsxeHun. Tako# pocT Ha3KIBAIOT cumnaacmuxeckum. Bropoit TUIT pocTa cBfA3aH
C BHEIpEHHEM KIIETKM B NPOCTPAHCTBO, obOpasylolieecss BCJIEICTBUE pacxoXxnie-
HHSI COCEIHMX KIIETOK. Takoil pocT Ha3bIBAIOT unmpysueHsim (OT JiaT. intrusus —
BHeIpeHHBIN). OTOeNbHbIE YYAaCTKM OGOJIOYKMA MOIYT DACTH CHIIbHEE OPYTHX.
B sTroM cnyyae obpasyioTcs pa3BeTB/IeHHbIe KieTKH. Haubonee akTMBEH MHTDY-
3UBHBII POCT ¥ NPO3€HXUMHBIX KJIETOK, B KOTOPHIX OH COCPEJJOTOYEH Ha KOH1[ax.
B pesyipraTe Takoro pocra MIMHA KJIETKM MOXET YBeNIWYUTbCS BO MHOro pas
110 CPaBHEHMIO C UCXOHOM.

Ilpy noBepXHOCTHOM pocTe HaubGojiee CHIBHOE PACTSXEHHE HCIBITHIBAIOT
y4acTK¥ 00O0JIOYKH, CBOGOIHBIE OT IUIa3MOAECMEHHBIX KaHalblieB. ViMelonmecs
B 000JI0YKE MEpBUYHbIE NOPOBHIE OIS Pa3NBUTAIOTCA, MX YMCIO HAa EAMHHULLY
TOBEPXHOCTH KJIETKM COKpALIaeTCs.

Iepexox or ¢asel pocta K ¢ase muddepeHUHAMN TTPOUCXOTUT TOCTE-
HEeHHO. DTOT TpOLiECC 3aTparuBaeT BCE KOMIIOHEHTHI MPOTOIUIACTA M 060J10YKY
KJETKU, MPHOOPETAIONIYIO Pl HOBBIX CBOWCTB, YCHJIMBAIOLIMX (GYHKIHOHAIBHYIO
aKTUBHOCTh KJIETOK CIEL{MalM3UPOBAHHBIX IOCTOSIHHBIX TKaHEH.

IMepBuuHast 0GosOYKa, CYHIECTBYIOMIAs Y BCEX KJIETOK Ha PaHHHUX CTaaMAX
MX Pa3BUTHS, COXpAHSIETCS B TeueHWE BCEH XU3HM y KJIETOK aCCUMWIMpYIOIeit
TKaHU, a TaKXe B KOPHEBBIX BOJIOCKAX.

Knetkn GONbLIMHCTBA TMOCTOSIHHBIX TKAHEH MMEIOT Hapsiay ¢ MepBUYHBIMU
TaKxXe eémopuunbie O0OJIOYKH, MHOIAA JOCTUraiomue 6onpuoil ToamuHe. Bro-
puyHas o6ooyka oGpasyercss HaJIOXEHHUEM CJIOEB MUKPOGDUOPUILUT LIEJUTIONO3bI
Ha BHYTPEHHIOIO MOBEPXHOCTh MEPBUYHOM 000JOYKHM. DTOT MPOLECC HA3LIBAIOT
anno3uyuei. YtoieHue 060JI0YKH IMPOUCXONUT TOCTENIEHHO, YTO TPOSABISETCH



Inasa 4. Tkanu evicutux pacmenuii 47

B ee cnoucroctd. Kaxnwiii BHOBb 00pasylomiuiica cioil Ooradye Ie/uTi0f030i
U 6eHee MaTpUKCOM, YeM Npeabiayiuii. CaMplit MOoONO# 1ol BTopryHOit 060-
JIOYKH, NPHIIETAIOIKI K IUIa3MaJleMMe, YacTO Ha3bIBAIOT mpemu4Holi 060JI0YKOIA.
CozepxaHue Le/UTI0I03bI BO BTOPUYHOI 0600uke coctaBisieT 90-98 %. B omin-
Yue OT NepBUYHOI 000J0YKH, B KOTOPOH MUKPO(GUOPUILILI COCTABISIOT PHIXIYIO
CeTb, BO BTOPUYHOI 000JI0YKE OHU PACTIONOXEHHI MApPAUIEIbHO U IUIOTHO OfHA
K Apyroi.

Bropnynas 06004Kka OGBIYHO BBIIJISAUT MpPEPHIBUCTOM, TaK Kak Haj Iep-
BUYHBIMM NTOPOBbIMHU NOJIAMU OHA He OTKJIaneiBaercs. IlepBuyHOE ITOpOBOE T0JIE,
OKPYXEHHOE BTOPUYHOI 000/104YKOi, npeBpaiaercs B nopy. /lopst, pacronioXeH-
HbIE B CMEXHBIX CTEHKAX COCEJHUX KIIETOK, UMEIOT BMJ KaHa/a, NepeceyeHHOro
B cepeivHe MeMOpaHoif Nopbl, Ha3bIBaeMO# TaKXKe 3aMblKalomeil mieHKo#. m-
Ha KaHaJia 3aBUCHUT OT TOJNIMHBI BTOPUYHOM 06onouku. Takue mopsl Ha3bIBAIOT
npocmoimu (puc. 17 A). TIpu ee pacCMOTPEHHH € TTIOMOLIBIO CBETOBOTO MUKPOCKOIa
MeMOpaHa BBIISAMT CIUIOLIHOM, HO 2JIEKTPOHHO-MHMKPOCKONMHYECKUE HUCCIeso-
BaHU# NIOKA3BIBAIOT, YTO OHA NIPEACTABISET CO00i CUCTEMY TOHYAMIIUX CKBO3HEIX
I1a3MOJECMEHHBIX KaHAIBLIEB, TIEPECEKAIONIHX NEPBUYHbIE 060JI0UKH Y pa3iess-
IOWYI0 UX MEXKJIETOYHYIO IUIacCTUHKY. ITOpEl OCYINECTBISIIOT CUMILIACTUYECKYIO
CBSI3b MEXIY KJIETKaMH MMOCTOSIHHBIX TKaHeil.

an T

oa.p

B B

Puc.17. Crpoenue npocroii (A) u okaiimnennsix (B, B) nop.

OGosna4eHus: a.1 — aneprypa Nopbl, B.0 — BTopuyYHas 060N0YKa, 3.1 — 3aMbIKAOUIAA
TUIEHKa TOPHI, NPOHW3aHHAsl IUIA3MOJECMEHHBLIMM KaHAIbLAMH, K. — KaMmepa MOopbl,
M.3 — MapruHaibHas (KpaeBas) 30Ha 3aMBIKAIOLIEH IUIEHKU OKaiMJIEHHO! TOpHI ¢ TOpY-
€OM, OK — OKal{MJIEHHE MOPBI, O.11.I1 — OKaiMJIEHHasd N0pa B ILIAHE, O.11.p — OKaiMJICHHBIE
NOPE! B pa3pe3e, T — MpPOCTHIE NMOPbI, CIl — CpeAMHHAs MIACTHHKA, T — TOPYC

ITopsl 0co6oro THMa pa3BUBAIOTCS B 060/I0YKAX KIIETOK, POBOASIIMX BOJLY.
Ilpu ux ¢opmupoBaHuM BropuyHast 060JI0YKA HABUCAET HAX MEPBHYHBIM MO-
DOBBIM TIOJIEM B BUME CBona, oOpa3ys okaiimienue (puc. 17 B). Tak xak mopa
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OJIHO¥ KJIETKHM CTPOrO CYNIPOTHBHA MOpE IPYToii KJIEeTKH, TO o0Ias KaMepa IByX
TaKUX OKaliMAeHHbIX TIOP NIPUOOPETaeT oYepTaHus ABOSKOBHIIYKIION JIMH3HI, Ie-
pecevyeHHOli MeMOpaHoit mopsl. Kamepa Kaxnoil mopel OTKphIBaeTcsl B MOJIOCTh
KJIETKM OTBEpCTHEM, Ha3blBaeMbIM anepmypoii. MeMOpaHa mopel, KoTopas CHa-
Yyajla YCTpOeHa TaK Xe, KaK B MPOCTOi Nope, BIOC/IEACTBUM NMPUOOpPETaET UHOE
cTpoeHue. InasmomecMbl pa3pylIaloTCsi BCJIEACTBHE JIM3MCA BCETO CONEPXUMOr0
KJIETKM, M3 IIOpPOBOii MeMOpaHbl MCYE3al0T MEKTHHOBbIE BellleCTBa M reMULEN-
JII0JI03a, OCTaeTcsd TOJNBKO CEThb MMKPOGHOPWILT LIe/UTIONO03Bl, CKBO3b KOTOPYIO
ocymiecraisiercst unbtpauus Bogs! (puc. 17 B). B miaHe okalimyieHHas mopa
MMeeT IBYXKOHTYpHBIE OYEPTAHUA: BHELIHMI KOHTYP COOTBETCTBYET OKalimiie-
HMIO, a BHYTPEHHMI — amepType nopsl (puc. 17 B). ¥ MHOIMX XBOMHBIX pacTeHHi
noposasi MeMOpaHa B cepeiMHe yTojleHa, oopasys mopyc.

Hapsiny ¢ okaiiMJIeHHbBIMH TIOpaMH CTEHKH HEKOTODBIX BOXOMPOBOASIIHUX
aJleMeHTOB (COCYIOB) MMEIOT Hepgopayuu — KpYITHBle CKBOSHbIC OTBEPCTHS,
06pa3oBaHKMe KOTOPHIX CBSI3aHO C pa3pylleHHeM YacTH KJIETOYHOM CTeHKH.

JuddepeHnmamms MHOrMX KJIETOK CONPOBOXAAETCS U3MEHEHHEM XUMUYeEC-
KOro cocTaBa MX 000JI04eK, IIPHOGPETAIOIIMX ITPH 3TOM cIielruecKre CBOMCTRA.

Odpesecrernue 000104KH, 04EHD IIIMPOKO PACIIPOCTPaHEHHOE Y BRICIIMX pacre-
HMI1, 00yc/NIOBIEHO TIOSBIEHUEM B HEMl aueHUHA — BHICOKOIIOIMMEPHOTO aMopd-
HOTO BellecTBa (heHONBHOI MPUPOILI, HE PACTBOPUMOIO B BOJIE.

IIpuMeHseMble B aHATOMMM pacTeHMii IIBETHBIE peaKIMM IS BbISIBJIEHHS
B 000JI0YKaxX JMTHMHA OCHOBAHbI HA B3aUMOIEUCTBUM PEaKTHBOB C Pa3HBIMH KOM-
TIOHEHTaMM €r0 MOJIEKYJIbI: KOMIIOHEHTOM-M, HalonMM KpacHOE€ OKpallMBaHue
Tocjie MpOBelleHUsI peakuuy Meyiie ¢ repMaHTaHaTOM Kajius, U Oojiee MIMPO-
KO pacnpocTpaHeHHBIM KOMIIOHEHTOM-(P, nNprHo6peTarouM MaTMHOBO-KPACHBI
LIBET IOCJIE TOCIeI0BaTe/IbHOM 00paboTKM Cpe30B CIIMPTOBBIM pacTBOpoM ¢io-
POIVIIOLIMHA M COJISTHOM KUCIOTOM.

MHKpycTHPYS KIIETOYHYIO 000JI0YKY, JIMTHHH BbITECHSET HaXOSIIMIACT MeX-~
Iy MUKpohHOpHLIaMu 1LIeJUTI0103b1 MaTpUKC. CTereHb OJipeBeCHEHUS Pa3HBIX Ya-
creit o6onouky pasHas. Haubosnee CIbHO OApeBeCHEBAaeT CPEAMHHAY IIACTHHKA,
Kotopasi conepxut ot 60 no 90 % Bcero nurHUHa 060n0uki. CHIBHO OIpeBeCcHe-
BaeT Takxe MepBUYHas 060j104Ka, B KOTOPOH LIEUTON036 HEMHOro. UHTeHCHB-
HOCTb OJIpeBECHEHHMsI BTOPUYHOA 000JI0YKM YMEHBINAETCS OT €€ HapyXHBIX CJIOEB
K BHYTPEHHMM, 110 MEPE yBeJMYeHM B HUX KOJIMYECTBA LIEJUTIONO3BI.

JIurHuduumposaHHasi 0060JI04Ka TEPAET SIACTUYHOCTH, NO3TOMY OIpeBec-
HeHHe HauyMHaeTCs Iocje OKOHYaHMs1 pocTa KieToK. OOosouka mpuoGperaer
TBEPIOCTb, YBEIMYMUBAETCS €€ IPOYHOCTb Ha CXaTHe, HO YMEHbIIAeTCs NIPOYHOCTD
Ha u3rn6. EcTecTBEHHO, TaKe 0COOEHHOCTH 000JI0YEK BaXHHBI I KJIETOK, CO-
CTaBJIAIONIMX MEXaHNYECKME TKAHM PACTEHUIA, a TAKOKe IS KJIETOK, YYaCTBYIOIUX
B CO3JaHMM BOCXOJSILIEr0 TOKa BOIKI C PACTBOPEHHBIMU B Heit BeiecTBaMu. Takum
o6pa3oM, ofpesecHeHMe TpeICTaBIIsAeT COO0H OMH M3 BAXHBIX (PaKTOPOB XHU3HE-
obecnieueHUS pacTeHMil, BEI3BaHHEIM HX MEPEXOIOM K Ha3eMHOMY 06pa3sy XHU3HH.
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JI0BONBHO PEIKO B PACTEHMSIX IIPOUCXOAUT pa3iupeBecHEHUE 060IoueK. DTOT
NpOLIECC MOXET OBITh €CTECTBEHHHIM M mNaTojiornyeckuM. MMerorcs cemeHus
0 pa3ipeBeCHEHHMH TOJICTOCTEHHBIX CKJIepeusi, codepXalluxcs, HallpuMep, B He-
3peJibIX TUToZax aiiBel, KOTOpHIe NMPU CO3peBaHHM CTAHOBATCS MATKMMHU. Pasnpe-
BECHEHHE MOXET OBITh CJIENICTBHEM JesITeIbHOCTH Mapa3suTUYeCKuX rpuboB, pas3-
JIaraloLMX JIMTHMH C TIOMOIUBIO BeIpaGaThiBaeMEIX UMM (epmeHTOB. Hekorophie
BHIBI TPYTOBMKOB BHIBIBAIOT G€JIYIO THWIb APEBECUHBI XHUBLIX J€PEBLEB.

Onpobkogenue 0GYCIOBICHO TIOSIBJIEHUEM B 060J104Ke cybepura, COCTOALIETO,
[JIaBHBIM 00pa3oM, M3 HACHIMICHHBIX XHPHBEIX KUCJIOT, B TOM 4Hcle M3 den-
JIOHOBOM KHCIOTBI (C2H4(OH)COOH). CyGepuH YCTOWYHMB NPOTUB CHIIBHBIX
OKHMCIMTENEH, HO PacTBOPSETCS B KUMSILUX pacTBopax uienoyeit. OH oTKiajbIBa-
eTcs B BUJE TUIACTUHKH BO BTOPMYHOIT 000J104Ke, HO BCEra OTAENEH OT IOJOCTH
KJIETKH LIEJUTIONO3HOM TpeTHYHOM obonoukoil. Cnou cybepuHa OOBIYHO Yepenmy-
10TCA CO €™9MHU BOCKa.

Cy6eprHM3NpOBaHHbBIE 00OJIOYKW NPaKTUYeCKH He TIPOHULIAeMbl HU JUIS
XKHUIKHUX, HU IS ra3006pasHbIX BELIECTB, IIO3TOMY KJIETKU C TAKMMH 060/104KaMU
OTMMPAIOT. DTH KJIETKH IIPUYPOYEHHI K nieprdepuiecKuM TKaHAM cTeblist U KOop-
HsI, OCYILECTRIIsIA 3alIUTy PAacTEHHUA OT moTepu Bopgsl. OmnpobKkoBeHHe 060I0YEK
XapakTepHO ISl KJIeTOK NMpoOKu, 3k3oaepMbl. OHO ObIBaeT M y KJIETOK, pacio-
JIOXEHHBIX B IIyOMHE OPraHoB, HampUMep, B KJeTKaX SHIONEPMBI U KIIETKax,
coziepXalIux OTIOXeHHUs oKcajaTa Kanslins. Hepeako 3ToT npoiecc NpoucxomuT
643 Mect noBpexneHusa. OnpoOKOBeBIINE KIETKH CO3AAIOT Nperpany Ha IyTH
TIPOHHKHOBEHMs B pacTeHune ru¢ mapasuTuyeckux rpubos, 6akrepuii 1 BUPYCOB.

Kymunuszayus o6ycnoBiieHa OT/IOXEHHUEM Ha ITOBEPXHOCTH KJIETOK UM B TOJ-
e UX 000JIoueK KymuHa. B XMMMYECKOM OTHOLIEHMHM OH CXOJEH C CyOepHHOM,
HO OTJIMYAETCS OT HEro COCTABOM XMPHBIX KWCJIOT, Cpe KOTOPHIX HeT deuto-
HOBOM KMCOTBI. B oT/iMuMe OT cyfeprHa KyTHH HE PacTBOPSETCS B KOHLIEHTPU-
POBaHHBIX KMNALIMX Liejsoyax. KyTMHM3amus CBOMCTBEHHA, ITIaBHBIM 00pa3oM,
HapYXHbIM CTEHKaM 3NHAEPMAJIbHBIX KIETOK, KYyTHH OTK/IaJbIBaeTcs Ha IOBEpPX-
HOCTH IUIOAOB, KYTUHU3UPYIOTCSI 000IOYKM KJIETOK CEMEHHOM KOXYpBI, KIETOK
XIOpoGHUIOHOCHOM TKaHH JIUCTBEB, OTPaHUYMBAIOLIMX KPYITHBIE MEXKIETHUKU
WIM BO3JXYXOHOCHBIE ITOJIOCTH.

IpemulecTBeHHUKX KYTMHA, CHHTE3WpyeMble IIPOTOILIACTOM 3IHIEPMaib-
HOM KJIETKH, MPOXOIAT Yepe3 HaApYXHYIO CTEHKY B BUJE ITONYXHUAKOIO MPOXYKTA.
Ha Bo3myXe OHM OKHC/ISIOTCA, TIOIMMEPU3YIOTCS U 3aTBEPIEBAIOT, YTO TIPUBOIUT
K 06pa3oBaHMIO Kymukyasi. UIHOTIA KyTHH ocTaeTcsi BHYTPH 000J104KH, 00pa3ys
KYTHHU3HMPOBAHHEINA CJI0i, coepXaluii HapsAxy ¢ KYTHHOM TaKXe LeJUIoNo3Yy,
MEKTUHOBBIE BeliecTBa M BOCK. Ha NOBepXHOCTH KYTHKYJbI OGBIYHO OTKJIA-
HIBIBAETCS Y STUKYTHKYJISAPHBIM BOCK, CO3NAIOMIMI JOTIOTHUTENIbHYIO 3allUTY
OT HeOIaronpUATHHIX GakTOpPOB BHEUIHE CPe/bl.

Tak Xe, KaK ¥ ONPOOKOBEHUE, KYTMHHU3ALMA CIIOCOOCTBYET YMEHBILEHUIO
TpaHCNHMpalUWH, OXHAKO KYTHH, B OTJIMYKE OT CyGepuHa, CKJIOHEH K HEKOTOPOMY
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HabyXaHHIO, TOSTOMY Yepe3 KYTHKYJYy PacTEHHE BCe Xe TepsieT HEKOTopoe KOJHU-
4eCTBO BOJBI.

CyGepuH, KyTMH M BOCK MpEACTaBJISIOT COOOM JIMMMAHBIE KOMIOHEHTHI
KJIETOYHO! 06GO0JOYKM, CXOIHbIE B XMMUYECKOM OTHOILEHHWH, IMO3TOMY CIIELH-
duyeckux peaxkumii, IO3BOJIAIOIINX BBISBIATh KAXIOE M3 STHX BELIECTB, HET.
OO6BIYHO MOJIB3YIOTCA CIMPTOBBIM pacTBopoM cyaaHa III wmm IV, or xoToporo
000/104K11 PO30BEIOT.

Munepanuzayus, yBenuduBaomiasi TBEPAOCTb 060I0YKH, COCTOUT B €€ UHKPY-
CTAallMM XMMUYECKMMH BELIECTBAMHU, BBITECHSIIOIIMMHM MaTpUKC. MuHepaibHble
BellleCTBa MOTYT OTKJIafbIBAThCS TAKXKe Ha BHYTPEHHE! U HapyXHOIl IOBEpXHO-
cTsAX 060JI0YKM, a MHOIIAa W BHYTpH Hee. Yalne Bcero B 060I0YKaX BCTpEYalOTCH
KpEeMHE3eM M COJU KaIbLys, B TOM YUCIIE YIIEKUCHas H3BECTb U OKcanaThi (Conu
IIaBeJIeBOI KHCIIOTHI).

Ocnusnernue 06ONOYKM TIPOMCXOOMT BCIEACTBHE €€ XMMMYECKOIo Iepepo-
XIeHHs, TIPUBOMLIET0 K OGpa3’OBaHUIO YIIEBOJOB-TIEHTO3aHOB ((C5H804) )
TeKCO3aHOB ((CsH,oOS) ) M MX TIpOM3BOIHBIX. DTH BEIIECTBA HE PAaCTBOPHMBI
B crupre, 3¢upe, cepoyriepone. B Boxe oHM cuiibHO Habyxaior. Tak xax pa3Hbie
BelllecTBa NpU HAOyXaHHH MMEIOT Pa3HYl0 KOHCHUCTEHIIMIO, MX JENAT Ha CHIb-
HO pacIUIbIBaIOLIMeECs cau3u U Gonee Kieilkue, BHITATHBAIONECS B HUTH Kameou.
YeTkux paznuyuil Mexmy HUMH HeT. Cyxue CIM34 ¥ KaMelld, a TAKXe cofiepXaliye
uX 000JIOUKH, TBEpIbIE, XPYIKHE, HEPEAKO OHH MMEIOT POrOBYIO KOHCHCTEHIIMIO,
HO IpY HaOYyXaHUU CTAHOBSITCSH XeeoOpa3HbIMHU.

Ha6yxmue ceMeHa C OCIM3HMBLICHCS KOXYypo#l Jyylle NPUKpPEIUISIOTCS
K noyBe. Oc/IM3HEHHE KIIETOK KOPHEBOTO YeXJIMKA YCHIMBAET MOCTYIUIEHUE BOIBI
K pacTylieMy KOHYHMKY KOpHH. C OCIM3HEHMEM YacTH 0GO0JI04YeK BOIOIMPOBO-
ISIIUX 3JIEMEHTOB CBSI3aHO oOpa3oBaHue mepdopaumit. OciuzHeHMe 0605109eK
HapYXXHBIX KJIETOK CIIOpPaHTHEB H raMETaHTHEB CIIOCOOCTBYET MX BCKPHIBAHHIO.

O6pa3oBaHHe KaMeldeil OOBIYHO CBS3aHO C MAaTOJIOTMYECKMMH TMIpoliecca-
MH, TpH 3TOM XMMHYECKOEe TepepoXIeHHEe 3aTParuBaeT He TOJBLKO OOOJIOYKH,
HO M IpoTomnactsl kieTox. Kamenereyenne (rymMmmos) HaGmiofaercs IpH Mexa-
HHUYECKHX TTOBPEXIEHUAX CTBOJIOB MHOTMX IUIOJOBBIX PAacTeHUii (C/MBa, BULLIHA,
TIEPCHK, MUHIAJB U [P.), 2 TAKXe HEKOTOPBIX BUIIOB aKalMii U acTparaios. U3 ka-
Melleit GONBIIYI0O M3BECTHOCTb MMeeT T'yMMM-apabMK, IolyyaeMbIil M3 apaBuii-
CKOIi akaluu.

TakuM 06Gpa3oM, mpeoGpa3oBaHUs 00ONOYEK PACTUTEILHBIX KIETOK OYeHb
BaxXHul Wi nuddepeHIHAIMK TOCTOSHHEIX TKaHel. YacTo OHU cBA3aHKI ¢ Jei-
CTBHEM BHELIHMX (JaKTOPOB, B TOM YKcCle NaToreHHbIX. [103TOMY Takue npoiecchl,
KaK oIpeBECHEHME, ONPOOKOBEHHE, OCIM3HEHHE MOTYT NMPOMCXONMTH B Pa3HBIX
TKaHSAX.

Kax 651 HM GBUIH BeTMKM M3MEHeHHs 0007104yeK B npouecce auddepeHnma-
LMY KJIETOK, OHAKO ee OCHOBY COCTaBIISIOT Npeo6pa3oBaHUs MX MPOTOILIACTOB,
3aTparuBaloliMe BCE OpraHOMAbI, BKJIIOYas SApO, HEpeIKo YBeIHYHBAIOLIEe ILIO-
upHocTh. OpraHouisl MpUOOpPETAlOT TUIIMYHOE i HMX cTpoeHue. Bospacraer
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4HCIIO TeX U3 HUX, KOTophie B AuddepeHIMpoBaHHON KiIETKE HECYT HaUGOIBIIYIO
(DYHKUMOHANBHYIO HAarpy3Ky.

Hapsny ¢ nporpeccuBHoit nuddepenimanueit, IpU KOTOpOH yCIOXHsAeTCS
CTPOEHHE NPOTOIUIACTA, Y PACTEHMii IIHMPOKO paclpoCTpaHEeHa M PperpeccHB-
Hag auddepeHuralysi, NPUBOAAILAS K pa3pylIEHHIO BCEX €ro KOMIIOHEHTOB.
B TaKux xyeTkax BCKOpe 1ocjie OKOHYaHUA pocTa U (OPMUPOBAHMS CTPYKTYPHBIX
0COOEHHOCTel 060/104eK NPOUCXOINT JIU3UC UX COIEPXKUMOTIO C IIOMOIUBIO THAPO-
am3ytonux ¢pepmeHToB. Kierku, npeacraBieHHbe OTHUMHA 060JMI0YKAMHU, HIPAIOT
B PacTeHHH OIOpPHYIO pOJib, BXOHAT B COCTaB MEXaHHYECKMX TKaHel, a Takke
Y4acTBYIOT B IIPOBEICHHH BOIBI.

TakuM o6pasom, aucddepeHuralnus — oYeHb CIOXHBINA MPOLIECC, CONPOBO-
XIAIOLUIICH U XMMUYECKUMM, U YIBTPACTPYKTYPHBIMU, B MOP(OIOTHYECKUMHU
npeobpa3oBaHUAMH KJIETOK, ONPEAESIOIUMA HX (YHKUMOHAIBHYIO criela-
JIU3ALHIO.

IaBHyI0 (yHKIIMIO TKaHel onpenenseT xapakrep nuddepeHIHaLn 60Nb-
IIMHCTBA C6. "aBIAIOIUX ee KieToK. OXHAKO HEKOTOpBIE KIETKH UMEIOT 0COObIi
TUIN Pa3BUTHA. DTO MPUBOIUT K MOPGONIOrHYecKoil HEOMHOPOAHOCTH TKAHU U ee
nonudyHKUMOHATBHOCTH. Takast TKaHb MOXET BXOIUTh B COCTaB Pa3HBIX CTPYK-
TYPHO-(YHKUMOHANLHBIX CUCTEM PacTeHMS.

ITpyHuMas BO BHHMMaHME, YTO TKaHb IpEICTaBisieT cobol COBOKYITHOCTb
B3aMOCBSI3aHHBIX KJIETOK, EIMHBIX IT0 MIPOUCXOXIAEHUIO, TO €CTh 00Pa30BaHHBIX
ONHOM U TOM Xe MEpUCTEMOIA, B NajIbHEHIlIEM U3I0XEHUH MaTeEpHaia Mbl OTIaEM
MpPEeANOYTEHUE MOAPOOHOMY aHAIM3y MMEHHO TKaHel, KaK MOHATHAM TMCTOJIOTH-
YeCKUM, a He XapaKTepUCTUKE CIaraeMbIX MMM QYHKIMOHAILHBIX CHCTEM.



T1asa 5

IHocrosanubie TRAHM

1. IloxpoBHBIE TRAHN

OGpa3oBaHie TIOKDOBHBIX TKaHel GBUIO OTHMM H3 OCHOBHBIX CIEICTBH
nepexofa pacTeHWi K XH3HM Ha cyure. PasHble yClIOBHs, B KOTOPHIX Pa3BHBa-
10TCS TTOA3EMHbIE Y HaJ3eMHBIE OPraHbl PaCTEHHIA, ONpPedeNsioT U 0COGEHHOCTH
CTPOEHHS UX TTOKPOBHbIX TKAHEM.

1.1. Dnupepma ,

B 3BoMIOLIMM pacTeHW# 3nMAEpMa BO3HUKIIA KaK IIPUCHIOCOOIEHHUE I 3a11H-
THl BHYTPEHHHUX TKaHe# OT BbiChiXaHus. B manbHeiiieM oHa npuobpena u Domoi-
HUTENbHbIE QYHKIWH, U3 KOTOPHIX BaXHelilIee 3HaYeHHEe MMEIOT OCYLIECTBIIEHHE
ra3000MeHa ¥ TPaHCIIMPALINM, 2 TAKXKE CIIOCOOHOCTD K MOTJIOIUEHHMIO U BEIICICHUIO
HEKOTOpBIX BELIECTB M (DYHKIMA 3aLIUTHI OT IIPOHUKHOBEHMs 00JIE3HETBOPHBIX
OpraHMU3MOB M MOEJaHUs XUBOTHBIMH. OTa MyIbTHGYHKIMOHAILHOCTh CBSI3aHA
¢ Mop@oioro-pusronorndeckoii tupdepeHuUanmeit KIETOK SMUIESPMEL.

BnuaepMa o6pasyercs 13 MPOTOAEPMEI, KOTOPast 000CO0ILETCS OT OCTATBHBIX
KJIETOK BEpXYIIKH mobera nox KOHyCOM HapacTaHMs Ha YPOBHE CaMBIX MOJOIBIX
JINCTOBBIX 3a4YaTKOB.

B nonepeyHOM ce4eHUM KJIETKH SMMIEPMbI OObIYHO TabJIMTYAThIE, MX BHEII-
HHe CTEHKM TO/le GOKOBBIX (AHTHKIHHAIBHEIX) M BHYTPEHHHUX (IIEPUKIMHAIL-
HbIX). DnMIEpMa COCTOMT M3 KIETOK HECKOJIbKMX THIIOB: OCHOBHBIX, CJIAraloluxX
GOJNBIIYIO YaCTh TKAHM, 3aMBIKAIONIUX KJIETOK YCTBHML, KJIETOK BOJIOCKOB, WM
TpuxoM (OT rpey. trichoma — BOJIOCHI), OTCYTCTBYIOLIMX Y HEKOTOPBIX PacTEHHIA.
B snuaepMe 371aKOB U OCOK OCHOBHEIE KJIETKM TPEX THMIIOB: IJIMHHBIE, KOpOT-
KMe, WIM BCTaBOYHBIE, OTWICHSIOIMECS OT IIMHHBIX B 1EPHOJ, Pa3BUTHS TKaHH,
M KpYNHBIE My3bIpeBUAHBIE, MMEIOINE Ha TIONEPEYHBIX CPe3ax IpylUEeBHIHbIE
OYepTaHUS.

OcHo6Hble KIIETKM PacTioNIoXeHbl OYeHb IUI0THO. B snunepme crebneit n au-
HEHHBIX JIMCTHEB OHM B BepXHell MpOEeKIUH MPOAOJTOBaThIe, B JHCTHIX C LIMPO-
KUMM IUIACTUHKAMH — Gojlee WM MeHee M30IMaMETPUYECKHe WIH JIONacTHhIE
(puc. 18). Ha noBepXHOCTHBIX Cpe3ax CTEHKH KJIETOK POBHbIE HJIM BOJHUCTHIE.

HapyxXHble CTEHKH KJIETOK IOKDBITHI KYTUKYNOH. ToJICThIE CTEHKH JIMCTHEB
araBbl, KJIMBHH, JIyKa W JPYTHX PAacTeHHWH MMEIOT HECKOJIbKO KyTHHM3HWPOBaH-
HBIX CJIOEB, YEPENyIOMMXCA CO CIOSMM LEJLIoNo3bl (puc. 19). Kyrukyna uHorma
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Puc. 18. Oueprauus KjeToK
SMNUAEPMBI JIUCTHEB B BEPX-
Heil mpoekuyun: A — HEZOTpO-
ra MeJKolgeTkosasi; b — peo
pasHouBeTHoe; B — oBcanuua
oBeYbsd

k.c Puc.19. Knerxu snuaep-
MBI JINCTBEB B pa3pese y ofi-
HOro M3 BUIOB anod (A)
u y nyka pemyaroro (B).
0O6o3Hauenus: X — KyTHUKY-
N, K.C — KYTHKYJSIDHEIE
CJIOH; 1L.Y.C — LEJUIION03-
Has YacTb CTEHKM

BKJIMHHBAETCS MEXIY GOKOBBIMM CTEHKaMM KieToK (puc. 19 A). HepaBHoMepHoe
OTIOXEHHE KYTHHA Ha MOBEPXHOCTH KJIETKH TIPUBOAMT K OOpa30BaHUIO KYTHKY-
JIIPHOTO PHMCYHKa, crienurYHOro Wi Kaxaoro Buaa. IIpy u3ydyeHUH KyTHKYJIBI
C TIOMOLIBIO CKAHUPYIOLIEr0 MUKPOCKOMNA OHA BHIIJIAAUT O6yropyaroif, MOpLIMHH-
cToit, TpeGHEBUAHOI, IYEHUCTON H T. II. ' '

ToBepx KYTHKYJIBI OGHIYHO OTK/IAABIBAETCS BOCK, MIPUAAIOLINIA ITOBEPXHOCTH
oprada cCH30BaThlii OTTEHOK. BOCK MOXHO CTepeTh, HO Yepe3 HECKOJIbKO JHEM OH
BoccTaHapnuBaeTcs. OTIOXEeHUs 3MUKYTHKY/ISIPHOIO BOCKA MMEIOT BHA Yelyif,
XJIOMbEB, IPaHyJl, CTEPXXEHbKOB WK 00pa3oBaHuii Apyroit GopMaI.

Hanuuue TONCTHIX, YaCTO KYTMHU3MPOBAHHLIX HAapYXHBIX CTEHOK 3MUIEp-
MAaJIbHHIX KJIETOK, KYTHKYJIbI M BOCKOBOIO HajleTa ONPEAeIAiOT 3aliUTHYIO POib
9TO TKaHU He TOJIBKO OT M3JIMIUHEN IMOTepHU BOABI, HO M OT HamaAeHUs XHBOT-
HBIX, TOBPEXIEHUH OT yAapOB JOXAEBBIX Kamnelb, Tpaia, IPOHUKHOBEHHS BHYTDb
opraHa ruc rpuba, Gone3HETBOPHBIX GAKTEpUil U BUPYCOB.

B HapyXHOil CTeHKE OCHOBHBIX KJIETOK 3IMAEPMBI MOTYT ObITh IOpPHI, KO-
TOpble MO0 JOXOMAT OO KYTHUKYJbI, KaK Yy KOBbUISI, IMOO CJIETIO 3aKaHYHBAIOTCA
B TOJILIE CTEHKH.

Y HeKOTOphIX pacTeHHii, HapUMep, Y MHOTUX 3JIaKOB, Y KYNEHBI, a TAKXKE
XBOIHBIX, OOOJIOYKH OCHOBHBIX KJIETOK SIMAEPMBI OPEBECHEBAIOT, Y XBOLIEH —
okpeMHeBaloT. Kax n1paBuio, ocCHOBHbIE 3TUIepMaIbHEIE KIIETKH XUBHIe. OHH cO-
IepXaT XJIOPOILIACTBI, peXe — JeHKOIIacTsl. PaHbllle CYMTAIIM, YTO XJIOPOILIACTHI
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CBOMCTBEHHBI SMTHAEPMAIBHBIM KJIETKaM TOJIBKO TEHEIIO6MBEIX pacTeHHit. OmHaKe
OHM XapaKTe€pHH M IJisi MHOIMX CBETONIIOOMBBIX pacTeHMii, B TOM YHUCJIEe Nexap-
TOHHH, TONCOMHEYHHKA, KOPOCTaBHHKA, MHOIHX CYKKYJIEHTOB M Ap. B oTnuume
OT XJIOpOILUIaCTOB aCCHMMJIMPYIOIIEi TKAHHU XJIOPOILIACTH SMHAEPMAIbHBIX KIETOK
(orocuHTETNYECKH MEHee aKTHBHE. OHH UMEIOT C/Iab0 pPasBMTYIO CUCTEMY BHY-
TPeHHHUX MeMOpaH, MaJIOYMCIeHHbIE TPaHbl COCTOSAT W3 HEMHOTMX THJIaKOMIOB.
Cna6oe passuTre MeMOpaHHO# CHCTEMBI CBOMCTBEHHO M JiefiKOIUIacTaM, BCTpe-
YaIOIMMCS B OCHOBHBIX KJIETKAX SMUAESPMBI NOJOPOXHMKA GOJIBLIOrO M APYTHX
pactennmii. Kpaxmasa B HUX 06bI1YHO He GbIBaeT. SNuaepMaibHble KIETKH JIeIecT-
KOB LIBETKA M COYHbIX TUIONIOB COAEPXAT xpomontacme: (KapOTUHOMIOILIACTHI).
JUIs OCHOBHBIX 3MMIEPMANBHBIX KJIETOK XapaKTepHa KpymHas LieHTpaabHast
BaKyoJib, HaKaIUIMBaloUIas OKcalaT KalblUd, TAHHNUHEI, AJIKAJIOUAKI, TUTMEHTHI
M Jpyrue BelecTBa. B GonbLIMHCTBE CiyyaeB, 3TH BELECTBA BCTPEYalOTCA JUIIbL
B HEKOTOPHIX KJIETKaxX, NMpEeACTABISIOmMX co00if MauobnacTsl, KaK y KOIBITHS.
ITnrMeHTHl OBIBAIOT OOBIYHO JIKOO B BHIE AHTOLMAHA, KPAaCHOrO B KMCIIOi,
CHHEro — B IIEJOYHOI cpenax, Jmbo B BuAe XejlToro aHroxiopa. Koporkue
KJIETKM IMMICPMEI 31aKOB COAEPKAaT KpEMHMEBbIE TelbLa.
TakuM 06pa3oM, OCHOBHbBIE SITUAEPMATIbHEIE KJIETKH GMOIOTHYECKH aKTHBHBI.
Yemvuye npencraBisier co6oil TMapy 3aMBIKAIOIMX KIETOK, Pa3NeNeHHBIX
MEXKIETHHKOM. Y MHOTHMX PacTeHHi YCThUIIE aCCOLIMMPOBAHO C OKONOYCTbHYHBI-
MH KJIETKAMH, KOTOPbIE BHEIIHE MOTYT OTJIMYATLCS OT OCHOBHBIX KJIETOK. YCTbHIlE
BMECTE C OKOJIOYCTBUYHBIMH KJIETKAMM Ha3bIBalOT YCTHbUYHBIM amlliapaToM, WIH
YCTHUYHBIM KOMIUIEKCOM. YCTBUIIA OCYILIECTRISIIOT Ta3000MEH ¥ TPaHCIIMPALIHIO.
! Kaxpnasi u3 3aMBIKalOIINX KIETOK
B IUlaHE OOBIYHO HMMEET OYEepTaAHMS
cemeHu ¢acomn (puc. 20 B). Borny-
Thle CTEHKHU KJIETOK, OrpaHHUYMBAIOLIHE
MEXKIETHUK — YCTBHYHYIO IeJib,
YTOMUEHBI 3HAYUTENbHO CHIIbHEE CTe-
HOK, CONMPHKACAIOMUXCS C OKOJIOYCThH -
YHBIMU KJeTKaMu. HapyxHble U BHY-
TPEHHHME CTEHKM 3aMLIKAIOHIMX Kile-

A

Puc. 20. 3aMBIKaiolNe KIETKH YCTbUL@A
B paspese (A) u B miane (B).

Obosnaverus: 3. — 3aHUI NBOPUK YCTbUY-
HOM Wenn, 3.K — 3aMBIKAIoIMe KIIETKH,
K.B — KYTMKYJSIDHBIE BBIDOCTHI, A — He-
PenHuit ABOPUK YCTBUYHOM IIENH, Y.B.C —
YTO/IEHHAas: BHYTPEHHAs CTeHKa 3aMbIKaio-
WeH KJIETKM, Y.Ll — YCThUYHas WIelb, X —
XJIOPOILIACTHI, 1 — SIAPO

TOK ITOKPBITHI KyTHKYJIoi. Ha nonepey-
HBIX Cpe3ax 3MUAEPMbI OOLIYHO BHIHBI
IBe Tapbl KYTHKYJSPHBIX KJIIOBOBUI-
HBIX BRIDOCTOB — Hall BXOJOM B YCTbUY-
HYIO LIeJib U HAa MPOTHBOIMONOXHOM,
BHYTPEHHEM €€ KOHIle, IpaHWYaIluM
¢ HONYCTBHYHOIM moocThiO. ITo3TOMY
yCTbUYHAS IIeJIb UMEET BUJ HEGONb-
IIOTO0 KaHajla, BOPOHKOBHIHO PacLIM-

PEHHOro Ha KoHIaX. HapyxXHoe pacmiMpeHne Ha3biBaIOT NEPEIHUM JBOPHKOM,
BHYTpeHHee — 3amHuM ABopuKoM (puc.20 A). lllupuHa HeHTpanbHON HacTH
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YCTbUYHOM IHEeJIM HEITOCTOSIHHA: TIPU €€ paCIIMpEeHUH YCThbHMIIE OTKPLIBAeTCs, IIPU
CYXEHMHM — 3aKpbIBaCTCH.

OyHKUMOHMPYIOLIME 3aMBIKAIOLIME KIETKH XWMBEIE, C XOPOLIO BhipaXeH-
HbIM SPOM M XJIOpPOIUIaCTaMM, MMEIOIIMMM IPaHbl, COCTOSIIME U3 HECKOJNBKUX
THUJIAKOMIOB. MeXay 3aMbIKAIOIMMH M OKOJOYCTBHMYHBLIMM KJIeTKaMH HEpeaKo
BCTpEYaloTcs IU1a3MONECMBI.

Ocoboe cTpoeHrEe UMEIOT YCThUIIA 31akoB. X 3aMbikaiouye KIeTKH B Tuia-
He NpOJOJIIOoBaThie, Y HUX YTONLIEHBHI HE TOJBKO CTEHKH, OrpaHMWYMBaloLIMe
YCTbUYHYIO 1lieJIb, HO M CTEHKH, NPHUMBIKAIONIHE K OKOJOYCTBMYHBIM KJIETKaM.
Mexay 5TMMH YTOJIUEHHBIMH CTEHKAMM OCTaeTCA Y3KMii KaHajl, CBS3bIBalOLIMi
TOHKOCTEHHBIE KOHLEBbIE YYaCTKH KJIETOK, COIepXallie HOPMAaJIbHO Pa3BUTHIA
TIPOTOILIACT, HO SIAPO COCTOMT U3 2 yacreli, COEAMHEHHBIX TOHKUM MOCTHKOM,
PacIoJIOXEHHbIM B 3TOM KaHaie (puc. 21 A). UMerotcs cBeaeHus, YTO Ha KOHIAX
3aMBIKAIONIMX KJIETOK 00pa3yloTcsl CKBO3HBIE OTBepcTHS AuaMeTpoM 0,15—4 Mkm,
Yyepes KOTOpble NMPOTOIUIACT OAHOI KIETKM COOGIIaeTCs C MPOTOILUIACTOM JpPYToi.

Puc.21. Ycreuue 31aKa ¢ 3akphiToit (A) u otkpbitoit (B) yerbuuHOM 1ebio.
Obo3Ha4enus: 0. — OKOJIOYCTbUYHASA KIIeTKa, P.K.K — PaCIIAPEHHbIE KOHLIEI
KJIETOK, y.C — YTOJIIEHHBIE CTEHKH 3aMBIKAIOIIMX KIIETOK, Y. — YCThUYHAsA
Ienb

MexaHU3M OTKpbIBaHHMS M 3aKpHIBAHUS YCTHHMYHOM LIENM OCHOBAaH Ha OC-
MOTHYECKHX SIBIEHHAX, ONHAKO B paGoTe YCTHMIIA YYaCTBYIOT BCE OpraHOMIbI
MPOTOILIACTA, O YEM CBUAETENBCTBYIOT MIEPHOAMYECKME U3MEHEHUS UX CTPOCHHS.
Tak, B 3aMBIKAIOIMX KJIETKAX OTKPHITEIX YCTHUI] KOPMOBBIX 600O0B S[pa OKpPYIJibIe
WJIM JIOTIACTHBIE, B 3aKPHITHIX — GoJiee WM MEHee BepeTeHOBHAHBIE. B 3aMbikalo-
LIMX KJIETKAX OTKPHITBIX YCTHUII ABMXEHME IMAIOIUIa3MBl MEIUIEHHOE, YTO CBA3aHO
C YBEJIMYCHUEM €€ BA3KOCTH, B 3aKPHITHIX — JABHXEHME WHTCHCHBHOE, TaK Kak
rHanoniasMa Gosiee XXKuaxast 3a CYeT BOMBI, BHIXOAILEH U3 BaKyonu. Onpenensio-
LIyIO POJIb B NMPOLIECCE OTKPHIBAHMA M 3aKphIBaHHs YCTBUIIA MIPAIOT U3MEHEHHUs
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BaKyoJsApHOW cucteMbl. TIpy M3GbITKE B paCTEHHWH BOJBI BaKYOJIH 3aMBIKAIOIMX
KIETOK aKTMBHO HAacaChIBalOT BOAY M3 OKPYXAlOUIMX KJIETOK U MOXYCTHUYHOM
nonocti. O6beM BaKyosieil YBEJIMYUBAETCH, OCMOTHYECKOE NABJIEHHE B 3aMbl-
KaloLMX KIeTKax mopkiiiaeTca. Bo3pacTaHue naBineHnss Ha 060JI0YKH NIPUBOAMUT
K TOMY, YTO TOHKHE CTEHKH KJIeTOK, TPaHUYalIie C OKOJIOYCTbBMYHBIMHU KIETKAMH,
PacTATMBAIOTCA B TAHTEHTAJILHOM HaNpaBjeHWM, a YTONIIEHHbIE CTeHKH, obpa-
LIEHHEIE K YCTBMYHOM 1LEM, PACXOAATCH, YCThbUYHAA 1eh paciuupsercsa. Yepes
Hee HapyXy BBIXOIAT Mapbi BOAB! ¥ OCYLIECTRISAETCS ra3006MeH (puc. 22 A).

Puc. 22. Ycrbuua amapwuiica (A)
u nucreeHHoro Mxa (B) B pa3pese.
ToncreiIMM JIMHUAMM TOKA3aHBI
OYEPTAHUA 3aMBIKAIOIIMX KJIETOK
B MpHY 3aKPHITOl YCTBUYHOU 1EenH,
TOHKHMM — TNPU OTKPHITOH

H3BecTHO, 4TO YBeJIMYEHHE COCYIIEH CHIIBI KJIETKM CBA3aHO C TIOBBILIEHHEM
KOHIIEHTPALIMK BEIIECTB, HAXOMLIUXCS B BaKYOJISIpPHOM coke. JloJiroe BpeMs CYm-
TaJlk, YTO 3TO JOCTUIAETCs MOCTYIUIEHHEM B BaKyoJib BOIOPACTBOPHUMEIX CaxapoB,
BO3HMKAIOIIMX TIPH TMAPOINA3e Kpaxmajia, aCCHMWJIMPOBAHHOTO XJIOPOILIACTaMH
3aMBIKAIOLINX KJIEeTOK. B Hacrosinee BpeMsl YCTaHOBJIEHO, YTO POJb YIJIEBOAOB
B 3TOM MpolLiecce orpaHMYeHa. BaxHeiiiee 3Ha4YeHHE MMeeT NOCTYIUIEHHE B BaKy-
0JIb OCMOTHYECKH aKTHBHEIX OJHOBAICHTHBIX KATHOHOB, ITPEXIE BCEro KaTHOHOB
Kanusa. OHM TMepexofsT B BaKyodb M3 OPraHOMAOB CaMOil 3aMBIKAIOLICH KJIETKH
M W3 IPYTUX KIETOK SMUIEPMEI.

3akpriBaHMe YCThMLA OOBACHSAETCS MaJeHWEM OCMOTHYECKOIO JaBICHHS
BCJIENCTBME BBIXOZA M3 BaKyoJieil 3aMbIKaIOLIMX KJIETOK BOIBI ¥ KATHOHOB, KOTO-
phIE YaCTHYHO aKKYMYJIMPYIOTCS MX OPraHOMAAMHM, 2 YACTUYHO BBIBOMATCS M3 3THX
KJIETOK; 06bEM BaKyoJeil COKpallaeTcsl, paCTIHYThie TOHKHE CTEHKH KJIETOK CIia-
JIAl0TCSA, YTOJNIIEHHBIE CTEHKHM CMBIKAIOTCS, YCTbMYHAs IIEeJib COKpalllaeTcd —
YCThHUIIE 3aKPbIBAETCH.

PaGorta ycThbMYHOTO anmnapara TpeSyeT 3aTpaThl SHEPIMM, MCTOYHHKOM KOTO-
POii, O-BMIMMOMY, CIyXaT yriieBobl. O6 3TOM MOXHO CYIHTh IO YMEHBIIEHHIO
Pa3MepoB KpaXMaJIbHBIX 3epeH, HaXOMALIMXCS B XJIOPOILUIACTAaX 3aMBIKAIOIINX KJle-
TOK. B 3aMBIKAIOMMX KIETKAX 3aKPHITHIX YCTBULl OHU KpYITHee.
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He y Bcex pacTeHWil OTKpbIBaHHE YCThHIIA CBA3aHO C PACTSDKEHHEM 3aMbl-
KAIOIMX KJIETOK B TAHMEHTAIBHOM (NTapaJLie/IbHOM ITOBEPXHOCTH) HampaBIeHMH.
Y MXOB M HEKOTOPBIX BBICIIMX CITOPOBBIX pACTEeHMIi PacTATMBAIOTCS TOHKHE BEPX-
HAS ¥ HUXHASA CTEHKM, M 3aMBIKAIOLIME KJIETKH BHITATMBAIOTCA B paaMalbHOM
Hanpasinenuu (puc. 22 B). V 3nakoB OTKphiBaHHE YCTbHLIA OOYCIOBIEHO YBe-
JIMYeHNeM 00beMa TOHKOCTEHHBIX KOHIEBBIX YYaCTKOB 3aMBIKAIOLIUX KIIETOK,
NprOGPETAIOIIMX TIPH 3TOM TaHTeNeBUAHbIE ouepTanus (puc. 21 B).

Pa3sHble pacTeHus BhIpaboTaiu omnpejeNeHHBIA PUTM PabOTHI YCTHBUYHOTO
annapara. CocTosiHHe, B KOTOpDOM HaXOMTCs 3aMbIKaiolllie KJIETKH, 3aBUCHT
HE TOJIBKO OT COJIEpXaHMs B PaCTEHHH BOIBI, HO H OT MHOTMX BHELIHUX YCJIOBHH,
B TOM YHCIIE TEMIIEPATyPhi, HHCOJSILIMM, COCTaBa BO3yXa M IIp., ONHAKO Bexyllias
POJTb IPUHAWIEXKUT OOBIYHO KaKOMY-JIH60 omHOMY (akTopy.

VY GonbuIMHCTBa pacTeHMit YCThbHIIA OTKPBITH U JHEM, M HOYbIO, 3aKPbIBasACh
JMIIb TIpH YMEHBUIEHWH COAepXaHMS Boxbl. B Xapkue yachl yCThUIIa OOBIYHO
3aKpHITBI, HO Y pPacTeHWi NyCTHIHb OHHU OTKPHITH. Y HEKOTOPBIX pPacTeHHH,
HalpUMep, Y KaJJaHX03, OHH OTKPBIBAIOTCS HOYBIO M 3aKPHIBAIOTCS HHEM.

ITo cnoco6aM 06pa3oBaHKsl YCTEUYHBIE aNlapaThl ACJIAT Ha 3 TUINA: nepuzeH-
Hblll, Me302enHbill 1 Me30-nepuzennvtii. Hauano ycThHMHOMY aIlmaparty JaeT KjieTkKa,
HasblBaeMasi Mepucmemoudom, KOTopasi OTWIEHSAETCA OT OCHOBHOM 3nuiepMalib-
HOM KJIeTKH.

Ilpn pa3BUTHH TIEPUICHHOIO ammapara MepPMCTEMOMH, HeNsch, obGpasyer
TOJIKO Mapy 3aMbiKalomux Kietok. Coopmuposabieecss TAKUM MYTEM YCTHU-
Ile OKPYXeHO OObIMHBIMH OCHOBHBIMHM KJI€TKaMW, Kak y upuca. Ilpu pasButum
ME30reHHOro ariapaTra MepHCTeMOHWA Iocle psia IMOoceNoBaTeIbHBIX JeJIeHMHA
06pa3syeT U ‘>uMbIKAIOIME, ¥ BCE OKOJNOYCTHHMYHbIE KIETKH (31aKH, KPECTOLBET-
Hble, TBO3IMYHbIE). Me3o-TiepureHHsIi anmnapar GOpMHUpPYETC B TOM ClIyyae, eCllu
M3 MEPUCTEMOMIa BO3HMKAIOT 3aMBIKAIOLIME M JIMIIb HEKOTOpPhble OKOJOYCTHUY-
HBIE KJIETKH.

B nonHocThIo quddepeHIMPOBaHHOMN SMHUAEPME TPYIHO ONPeNeIuTh CIIoco0
00pa30BaHMsI YCTBUYHOTO aMmapara, M03TOMY, ONMCHIBasi €ro, OOLIYHO MOJb3Y-
10TCA JIpyroii, Gosee pacnmpocTpaHEHHOM Mopgosornyeckoi knaccuduxanue,
OCHOBAaHHOI1 Ha YHCJIe OKOJIOYCTHUYHEIX KJIETOK M MX PACIONIOXEHHH OTHOCHU-
TeNLHO JUIMHHON OCH yCThHLIA.

Y nBynoibHBIX Haubojiee pacnpOCTpaHeHHl 4 THINA YCTHHUYHBIX ariapaTroB.
Anomoyumnbiii, 1IN 6eCIOPINOYHO-KIETOYHBIN, XapaKTepU3yIOLIMiics HATNYHUEM
BOKPYT' 3aMBIKAIOIIMX KIETOK HECKOJIBKUX OKOJIOYCTBHMYHBIX KJIETOK, HE OTIHU-
YaIOLMXCS OT OCHOBHBIX KJIETOK SITHIEPMBI; B MX PACIIONIOXKEHHM HET YETKO
BBIpaXEHHO! 3aKOHOMEepHOCTH (/IoTHK, 6opent) (puc. 23 A). Anusoyumnbiii, W
HepaBHOKJIETOYHEI, UMeeT 3 OKONOYCThUYHBIE KIETKH Pa3HbIX pa3MepoB (Kamy-
cta, ouutok) (puc. 23 B). [lapayumnusiii, v napauteNbHO-KIETOYHBIA, CHaGXeH
IBYMsI OKOJIOYCTBMYHBIMH KJIETKAMH, DPACIIOJIOXEHHBIMH BIOJb 3aMBIKAIOMIMX
KJIETOK, MapajLIeIbHO YCTBUYHOM memu (moamapeHHUK) (puc. 23 B). Juayumnwii,
WIH IBYKJIETOYHbIN, TOXE MMEET IBE OKOJIOYCTbBMYHBIE KJIETKH, HO MX CMEXHBIE
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Puc. 23. Tunsl YyCTHUYHBIX aNIapaToB MO XapaKTepy PaclONOXEHHS M UHCITY
OKOJIOYCTBHYHBIX KJIETOK: A — aHOMOIMTHHIA; B — aHmsouurtHwiii; B —
napauuTHeiil; I' — puauMrHen; -3 — nocienoBareNbHble CTaOqUs Pa3sBUTHUA
JAUAIMTHOrO YCTBMYHOTIO anmnapata.

O6o3Ha4enus: 3.X — 3aMBIKAIOINE KIETKA, M — MEPUCTEMOWIB, O.K —
OKOJIOYCThMYHBIC KJIETKU

CTEHKM OPHUEHTHPOBAHbI MEPIEHANKYISIPHO YCTBUYHOMN wwiein (rBo3aMKa, 3Be3n-
yatka) (puc.23T-3).

V OJHONOJBHBIX, Hapsifly C PAaclpOCTPaHEHHBIM Y 3MAKOB NapalMTHEIM,
BCTPEYAIOTCS TAKXE mempayumublii Vi 2ekcayumublii TATIB YCTHUYHOIO annapara.
B mepBoM clyyae YCTBULIE OKPYXEHO 4 CHMMETPHYHO PAclONOXEHHBHIMH OKO-
JIOYCTBHYHBIMM KJIETKAMH: 1BE KJIETKH NMapaUlebHBl YCTBMYHON INENH, a JBe
IpYTHe TIPUMBIKAIOT K MOIOCAM 3aMBIKAIOIMX KIETOK (KaK Y TpalecKaHIMH).
Bo BTopoM Ciydae YCTBUYHBIH anmapaT HMeeT 6 OKONOYCTBUYHBIX KJIETOK: JBE
Naphl pacioNoXeHbl CUMMETPHYHO BAOJIb 3aMBIKAIOLIMX KIETOK, a 2 KIETKH KaK
Y TpaieCKaUUH 3aHUMAIOT TIOJIAPHEIE TIONOXCHHUS.

HecMoTps Ha 60bIIOE CTPYKTYPHOE Pa3HOOGpasye YCTHMYHbIX aNNapaTos,
HeJIb341, OIHAKO, IOCTOBEPHO ONPEAE/NTh, KAKO! THIT 6bLT HCXOIHBIM IS 3BOJTIO-
LM 3TOTO BeChMa CIIELMAIM3MPOBAHHOTO KOMILIEKCA SMMAEPMATBHBIX KIETOK.
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B orminuue or GONBUIMHCTBA BBICIIMX PaCTeHMI, Y KOTOPHIX 3aMEIKAIOIIHE
KJIETKM HaxomsiTcs 6Gojiee WM MeHee B OHON IUIOCKOCTH, Y XBOILIEH YCTBUYHBIH
anmapar COCTOMT U3 4 KIETOK, pacHOJOXEHHBIX B 2 spyca: Iapa HapyXHBIX
KJIETOK IO CTPOEHHIO CXOIHA C OCHOBHBEIMM KJIETKAMH SIUAEPMBI, HMEIOLIMMHU
OKpeMHeBILIHE 000NI0YKH, a B KAYeCTBE 3aMBIKAIOMIMX (QYHKIMOHUPYIOT KIETKH
BHYTPEHHETO sipyca.

Tpuxomet, WIN BOJIOCKU — BHIPOCTBI SMUAEPMANBHBIX KJIETOK, COCTaBJISIOIINE
onyuleHHe opraHa. MIX cnefiyer oTauMuaTh OT amepezenyee (OT JaT. emergens,
emergentis — BLIGHBAIOLIMIACS), B 06pa30BaAHUM KOTOPHIX Y4aCTBYET HE TOIBLKO
SMMAEPMA, HO U CyOanuiepMaibHble TKAHU. TaKOBBI IUIIBL PO3bl, KPBDKOBHHUKA,
€XEBUKH.

TpuxoMHl IefaT Ha 2 (QYHKUHMOHANBHBIX THIIA: Kpolowjue U Jcenesucmole.
IlepBbie ciyxar Wi 3aIUMTH PaCTEHUS OT Neperpesa, UMHIIHEN TpaHCTHPaL|H,
TOeIaHUs] XXMBOTHRIMM, BTOPHIE — YYacTBYIOT B BhIICJICHHH BELECTB.

TpuxoMel GBHIBAIOT OXHOKJIETOYHBIMH M MHOTOKIETOYHBIMH (puc. 24, 25).
U Te u npyrue BHEIIHE pa3HOOGpa3HEI.

M3 0ooHOKJIETOYHBIX TPUXOM Hamboiee MPOCTOE CTPOEHHE HMEKT COCOY-
K, WIN hanuaasi, TIpeIcTaRisiiomue co6oif HeBBICOKME, HO IIMPOKUE BHIPOCTHI
SNUIEPMATBHEIX KIETOK (puc. 24 M). O6uine namwul co3gaeT 6apXaTUCTYIO Io-
BEPXHOCTb opraHa. OHH 4acTo BCTPEYAIOTCS Ha JIeMecTKax (nanpuMep, y IONHMHA,
¢duanku), XopoIIo yAepXMUBas NbUILLLY.

HuteBumHble BOOCKM, KaK M HNallWUIbl, — BHIPOCTHI SMMAEPMANIBHBIX KJle-
TOK, HO Gonee ImMHHblE. OCOGEHHO JIMHHbIE Bonockd (50—60 MM M Goiee)
Pa3BMBAIOTCS Ha CEMEHAaX XJIOIMYaTHUKA. -

OnIHOK/IETOYHbIE BONOCKM MOTYT GBITH My3HIPEBUIHBIMH (XpYCTATBHAs TPaB-
Ka, poxesi) (puc. 24 K), KpIOYKOBUIHEIMH, COIEPXAIMMK IACTONUT, KaK Y XMEJst
(puc. 24 H), u pa3seTBieHHbIMM, 2—3-pa3gensHeMu (puc. 24 T, ).

MHO, OKJIETOYHBII BOIOCOK, KaK MPaBUJIO, OTHEIEH CTEHKOMN OT 06pasoBaB-
meit ero xneTku snuaepmel. [IpocToit Boocok npeacTaBisieT co60i OTHOPSIHYIO
MHOTOKJIETOYHYI0 HUTH (puc.24 B). V HeKOTOpHIX BUAOB ACTPEeOMHKM pa3BHBa-
IOTC MHOTOpsITHBbIE BoJocKu. Hapsimy ¢ mpocThIMM, HIMPOKO PaclipoCTpaHEHBI
BETBHCTEIE BOJIOCKH, KOTOPEIE MOTYT GHIT epucTbiMu (pHc. 24 M) 1 3Be3nuaThIMU
(puc. 24 X, 3), u vemyiiku (puc. 24J1).

IlepucThiii BOMOCOK HMeEET MHOTOKJIETOYHYIO IJIABHYIO OCh, OT KOTODOif
B MECTaX COWIEHEHHs! KJIETOK OTXOMAT GOKOBBIE «BETOUKH».

Hewyiiku Ha3bIBAIOT TaKXe nersmamusmu eosockamu (OT NaT. peltatus —
JUCKOBHIHBINA, IMTOBMAHBIA). OHM COCTOAT M3 MHOTOKJIETOYHOM ILIACTHHKM
M KOPOTKOH HOXKM, Y HEKOTOPHIX BOJIOCKOB HOXEK HET.

@yHKUHNS KPOIOLUIMX BOJIOCKOB B TeYeHHE MX XHM3HH MeHseTcs. CaMble MO-
JIofible BOJIOCKM, 00pa3syionuecs A0 GpopMUpOBaHUA YCTHHYHOTO amapara, HMe-
IOlIMe TOHKYIO O00JIOYKY H C1a6o pa3BMTYIO KYTHKYJY, OGRIYHO XOpOINO TpaHC-
nupupytor. Ilocne Toro, xak 3ta QYHKUMA NEpeXOIUT K YCTHUIIAM, OGOIOYKU
BOJIOCKOB M KyTHKYJa YTONIAIOTCH, a IPOTOIUIACTH B GOJBLLIIMHCTBE CIIyd4aeB
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Puc. 24. Tunsl BONOCKOB: A — LEIUIAIOLMICA OAHOKJIETOYHBIH BONOCOK Xxmensa; b —
IUMTIOBMAHBIA BOJIOCOK SICMEHHHKA; B — NMpOCTOH MHOTOKJIETOYHBIH BOJIOCOK CEHITONMM
(y3ym6apckoii ¢uanku); T, I — nsypasfeqbHEe BOJOCKM cBepGuru; E — npocroit

MHOIOKJIETOYHBIA BOJOCOK TAayTHHHCTOTO ONYyLIEHMs Jonyxa BoitouyHoro; X, 3 —

3Be3MuaTHe BOJIOCKM MKOTHMKA B paspese (K) u B miane (3); M — mepucrhiit Bonocok
KopoBsika; K — OnHOKJIETOUHBIN BOXO3anacalouimii Bonocok poxeu; JI — venryiyaToiii
BOJIOCOK 06JIennxy; M — manmuwutsl Ha JienecTkax JionuHa; H — KpioykoBuaHEIH BOJIOCOK
XMeJISL C LIUCTOIUTOM.

Obo3navenus: 0.B — OCHOBaHUE BOJIOCKA, IUI — TUIACTHIBI, Il — LUCTOJIHT
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OTMMPAIOT, IOJIOCTH KJIETOK 3allOJIHAIOTCA BO3NYXOM. Takue BOJIOCKH, COCTa-
BJIIONIME CBET/bIA IIOKPOB Ha NOBEPXHOCTU OpraHa, oTpaxasi COJHeYHhIe JIy4H,
3alIMIIAIOT PacTeHUe OT meperpeBa M moTrepu Biard. Ilo BpeMeHM 3T0 OGEIYHO
COBMNANaeT C OKOHYAHUEM POCTa HECYIEero Bojockn opraHa. C Bo3pacToM 4acThb
BOJIOCKOB OMajaeT.

He y Bcex pacTeHuii KpOIOLIMe BOJIOCKH OMepTBEBAIOT. ¥ ceHnomuu (y3ym-
6apckoil ¢huanku), HarpuMep, UX IPOTOILIACTH COAEPXAT XI0POGIILIOBLIE 3epHa
U COXPaHSIOTCS B TeYeHUE BCel XU3HU JIUCTA.

Kene3uctoie BOJIOCKHM TakKe MOTYT OBITh OMHOKJIETOYHEIMU M MHOTOKJIETOY-
HbIMU. U3 ODHOKJIETOYHBIX K HUM GJIM3KH XIyyMe BOJOCKH KparMBBI, KOTOPhIE
4acTO OTHOCAT K KPOIOIIMM Bonockam (puc. 25K). Boocok npeacTaBisieT co-
60t peroprooGpa3HyI0 KJIETKY, pacIIMpeHHasA 4acTh KOTOPOH MOrpyxXeHa B LO-
KOJIb U3 cyGammaepManabHbIX TKaHell. B CBS3M ¢ 3TMM Takue BOJIOCKM HeEpeIKO
CYHTAIOT 3MepreHuamu. Bepxuss, cBoGoaHass, MOCTENEHHO CYXaloLascs K KOH-
LIy 4acTh BOJIOCKA MMeEET TOJICTYI0O KpeMHHeBylo cTeHKy. Ha caMoM ee KoHue

...

® letes

Puc. 25. XKenesucreie Bonocku: A, b — ronosyarsie Bonocku ceHmonuu; B, ' —
MHOTOKJIETOYHEIE BOJIOCKM Jlomyxa mayTuHucroro; [, E — ronoByaThiii U neJbTaTHHIK
BoJlocku Mapy Genoit; XK — Xryuuii BojIoCOK KpanuBhl.

Obo3nauenus: K — KYTHKYJa, H — HOXKa, 0.B — OCHOBAHHE BOJIOCKA, 0.K.3 — OCHOBHas
KJIETKA STUIAEPMBI, .M — CKOIUIEHUs1 (DMPHOro Macia
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HaXOAUTCA TOHKOCTEHHas1, JIETKO OT/IaMbIBaIOIAsICA IIPYU CONIPUKOCHOBEHMM C KO-
Xei MaJieHbKas rojioBka. Bomocok BOH3aeTcsl B KOXY, M3JIMBas CoZepXalllylocs
B peToproo6pa3Hoii KieTke 6oraTyio riCTaMHHaMU U alleTHIXOJIMHOM XHUIKOCTD,
BbI3BIBAIOLIYIO OLIyILeHHe oXxora. OXOrH OT BOJIOCKOB HEKOTOPBIX TPONMYECKHX
KpaluB MOTYT NPUBECTH K JIETAJILHOMY MCXOMY.

MHoOrOoK/IeTOYHbIE BOJOCKH OOLIYHO rojioByarble. Takolf BONOCOK HMMeEeT
OTHOKJIETOYHYIO MJIH MHOTOKJIETOYHYIO, MHOTIA HOBOJIbHO JUIMHHYIO HOXKY, 3a-
KaHYMBAIOIIYIOCS TOJIOBKOH, MpelcTaBisiomeil coboil ofHy MOYTH IIApPOBHIHYIO
KIETKY WIH TPYIIy KIETOK, IOKDPHITHIX KyTUKynoi (puc.25A-E). XKenesucroie
BOJIOCKH OOBIYHO JOJINTOBEYHEE KPOIOLIUX.

CrpoeHHe BOJIOCKOB, CTENEHb UX Pa3BUTHS, OCOOGEHHOCTH PaCIONIOXEHHUS
Ha OpraHax CO3JalOT pa3Hble THUIHI onyweHus, NPeACTaBIgIoue coboit BaXHbIe
Mopdonornyeckie NpuU3HaKu pacTeHMIA.

BapxaTicToe omnymieHHe O6YCIOBIEHO NanWUIaMH, [EJTKOBUCTOe — TIPSAMBI-
MH, TOHKHMM, TNPHXATHIMH K MOBEPXHOCTH BOJIOCKAMM, MOXHATOE — H3BWIM-
CTBHIMH BOJIOCKAMH, He UMEIOLIMMH OTpeeleHHON opueHTauuu. IycTeie, 0OGBMHO
TepUCTHIE BOJIOCKM COCTABJISIOT BOWIOYHOE omyllieHHe, a Gojiee MM MeHee KO-
POTKHe TIPOCThie BOJIOCKHM, OTCTOSIIIHE OT IIOBEPXHOCTM — IuepcTucroe. g
LIETHHUCTOTO OITYIIeHMs XapaKTepHBI TOJICTOCTEHHBIE, TBEPHAble BOJIOCKM, a ISt
PECHMTYATOrO — BOJIOCKM, PACTOJIOXeHHEIe MO Kpalo opraHa. OnylieHue MOXeT
COCTOSITh M3 BOJIOCKOB OJHOTO MJIM pa3HBIX THUIOB. OHO ObIBaeT paBHOMEDHBIM
M HepaBHOMEpPHBIM. BepxHsad M HMXXHSAS CTOPOHBI JIACTOBOH ILUIACTMHKH 4YacTo
Pa3MYaAIOTCA CTENeHbI0 ONMYIIEHHOCTH, HEPEIKO BOJIOCKM Pa3BHBAIOTCS TOJBKO
BOJIb XWJIOK WIM B MECTaX MX Pa3BeTBIEHUSA; Ha CTeOIAX HEKOTOPhIX pacTeHMiA
BOJIOCKM pacIioIaraloTcs NpoIOJIbHBIMU PAIaMM.

1.2. IlepsHunas MOKPOBHAA TKAHb KOPHA

HapyXHyi0 OHOCJIOIHYIO TKaHb MOJIOKOTO KOPHS, Tororpaduyecku COOT-
BETCTBYIOWIYIO SIHepMe Hal3eMHBIX BET€TAaTUBHBIX OPraHOB, Ha3BIBAIOT pu30dep-
Moii (or rpey. thyza — KopeHb W derma — KOXa), WIH 3nubnemoii, KoTopas
ofpasyeT KopHeBbie BOJIOCKM. OHU OCYLIECTBIISIIOT MOIJIONIEHHE TIOYBEHHOM BO-
Ibl C PacTBOPEHHBIMH B Hell MUHEPATBHBIMHM BEIIECTBAMHU, B CBSI3M C STUM
(YHKIMOHANBHO pU30AepMa MPUHALIEXHT K aGCOpOLIMOHHOM cUCTeMe pacTeHus.

IepBuyHas TOKPOBHAs TKaHb KOPHS — 3K300epma (OT Ipey. €Xo — BHe,
cHapyxu) auddepeHIMpyeTCs MOCIE OTMUPAHKsI HENOATOBEYHBIX KOPHEBhIX BO-
JIOCKOB M3 IOACTWIAIOIIMX PU30AepMY ONHOTO WIM HECKONBKUX C/IOEB IapeH-
XHMHBIX, MHOTOYTOJIbHBIX B OYepTaHHsX, IUIOTHO COMKHYTBHIX KJIETOK ¢ cy6e-
PMHU3MPOBAHHBIMU o6Gojioukamu. TakuM o6pa3oM, 3K3olepMa HECOIOCTaBMMa
C 3MMAEpMOM HHM IO NPOUCXOXAEHWIO, TaK KaK pa3BHBaeTCd He U3 IIPOTO-
JEePMBI, HU 110 CTPOEHMIO KJIETOK. YUUThIBasi HEOOBIYHOCTb HApyXHBIX TKaHeit
KOpHA, Gonee uenecoobpasHO pacCMOTPETh MX OCOOGEHHOCTH B HOPYTMX MeCTax
KHHTH.
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1.3. Bropuynas HOKPOBHAA TKAHb

Ipono/KNTENBHOCTD XH3HM MEPBUYHBIX MOKPOBHLIX TKaHEH HeoAHHAaKOBa
y pasHheIX pacTeHMit M ux opraHax. Ha nucTesx M cTeGIsAX TPaBAHMCTBIX pacTe-
HU} 3MMAepMa COXpaHAeTCs JO KOHLA MX XH3HM, KaK M 3K30epMa Ha KOPHSIX
NaNopOTHUKOBMIHEIX M OJHONOJILHBIX NOKPHITOCEMEHHBIX pacTeHuil. B crebmsax
JIPEBECHBIX PAaCTeHWH B KODHSX OBYAONBHBIX U IOJIOCEMEHHBIX, XapaKTepH3ylo-
LIMXCA BTOPMYHBIM YTOJIIEHUEM, MEepBUYHBIE MOKPOBHEIE TKAHH 3aMEHSIOTCH
BTOPMYHOI TIOKPOBHOM TKaHBIO — TIPOGKOM, Wwin geasemoti (0T rpey. phellos —
npo6ka). Bmecre ¢ gerrozenom v geanodepmoii oHa BXOIMT B COCTaB nepudepmvi
(ot rpeu. peri — Boae, okono) (puc. 26).

®@ejutoreH, pacnonaraioummiica Mexny dewieMmoit u demnonepmoit, npea-
CcTaRIIeT co00ii OMHOCIONHYI0O MEpUCTEMY, COCTOSLIYIO M3 KOPOTKMX KIIETOK,
MMeEIONIHMX TabNMTYaThle OYepTaHMA MonepeyHbIX ceyeHui. Kierku demioreHa
BHIWIEHAIOTCS OOBIYHO BCIEICTBME ABYX IOCIENOBATENbHBIX MEPUKIMHAIBHEIX
JeNeHU 13 XHUBEIX KJIETOK MOCTOSHHBIX TKaHeil. Yale Bcero oH 3aK/IafbIBaeTCs
B 3MMAEpMe, CyO3MUIEPMAIBHOM CJIOe U iaXe B ITyOOKHX CIIOSIX OCEBBIX OPraHOB.
M3 Tpex 06pa3oBaBUIMXCS KJIETOK CpeIHssi CTAHOBUTCA KiIeTKOH ¢hetoreHa, wiu
npo6KoBoro xamous.

Hdensich MepUKIMHANLHO, KIeTKH ¢esioreHa OTWICHSIOT HapyXy KIETKH
demremsl, a BHyTppr — KiIeTKH deswtonepMbl. DejuteMnl Beerna GriBaeT Gonblie,
yeM (esonepMel, coctosiieit dame Bcero U3 1-3 cimoeB. Kietku demnonep-
MBI XHBble, BHENIHE CXONHbIe C KJIeTKaMH (ejutoreHa, oOBIYHO OHM COAEpXaT
3anacHEIe BeLECTBa, KOTOPbie UCIONB3YIOTCA (eJUIOTeHOM.

Tospko yTO OOpa3oBaBlLIMecs KIETKM NMPOOKU IPaKTHYECKH HE OTINYAIOTCS
ot kieTok ¢esunoreHa. Ilo Mepe o6pa3oBaHMsI HOBBIX KJIETOK paHee 0Opa3oBaB-
IIHECH OTTECHSIOTCA K nepudepun M npucrynawor K anpdepeHnuanyu. OObYHO
ellie JI0 OKOHYAaHMS POCTa KIETKM Ha ee NMEPBUYHYIO0 OOOMOYKY OTKIIaIbIBAETCS
cyGepHH, HHOTAA €ro CJION YepenyloTcs co cnosiMu Bocka. Ha cyGepuHOBBII clioit
CO CTOPOHBI MOJIOCTH KJIETKH OTKJIbIBaeTCS LIeJUTIONO3HAsi BTOpHYHas 060J104Ka.
B creHKax KieTok npooku mop HeT. ITociie onpo6koBeHMsA 060JI04EK TIPOTOIUIa-
CTBI KJIETOK OTMHPAIOT, UX NOJIOCTH 3aloJIHAIOTCS JIn60 BO3oyXoM, 6o GypuMu
WIM KOPUYHEBBIMU CMOJIMCTHIMM WM AyOMJIbHBIMM BELIECTBAMH, a KJIETKH Npo6-
Ku Gepess! (e? Ha3bIBAIOT GepecToli) — GebIM MOPOIIKOOGPasHEIM BEIIECTBOM —
GETYIMHOM.

YV HEKOTOpBIX pacTeHuil, Hanpumep, y Gepe3bl, TIONIBNIAHHOTO AepeBa, CJIOH
TOHKOCTEHHBIX KJIETOK NMPOGKM 4epedyloTcsi CO CIOSIMH 6oJiee TONCTOCTEHHBIX
M Y3KOMPOCBETHHIX KJIETOK. Y COCHBI, €Y, JICTBEHHHULBI NPOGKA COCTOMT U3
2-3 TMMOB KJIETOK: OOBIMHBIX KJIETOK C 6ojiee WiM MeHee YTONMEHHBIMH 060-
JIoYyKaMy, NMPO3PaYHBIX KJIETOK C OYEHb TOHKHMM M3BWIMCTHIMHM PagMaJibHBIMU
(anTHXMHANBHEIMM) CTEHKaMU (Tak HaskiBaeMas ry6uaras npo6ka) u grertoudos,
OYE€Hb TOJICThIE CIOMCThIE 060NOYKM KOTOPHIX He ONpOOGKOBEBAIOT, a ONpEeBECHE-
BAIOT (COBOKYITHOCT 3THX KJIETOK Ha3BIBAIOT KAMEHHCTOM npo6koit). @eionnst
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BCTPEYAIOTCSl HE TOJILKO Y XBOMHBIX, OHH Pa3BUBAIOTCH M Y IUCTBEHHBIX APEBECHBIX
pacTeHMii, HalpUMep, Y NpeAcTaBUTeNeN! CeMeIiCTB XUMOIOCTHBIX, MaCIMHOBBIX.

B omuumne oT 3K300€pMBI, KJIETKH KOTOPOI ToXe MMEIOT OIPOOKOBEBIINE
000JI0YKH, HO pacHojaraloTcs B IIAXMaTHOM IIOpAAKE, KJIETKH NMPOOKH, Kak
M Bcell mepuiepMEl, Ha TIONMEPEYHBIX CPe3aX COCTARJIAIOT paluaibHbie PSIBI.

ITpo6ka o6nanaeT He TONBLKO BOJO- M Fa30HEMPOHULIAEMOCTBIO, HO U TEILTO-
M30JIMPYIOLIMMM CBOMCTBAMHU, TaK KaK COHEepXallUiicsi B ee KJIETKaX BO3AYX —
TUIOX0# MpoBOAHMK Terwia. OcoGEeHHO BeJiMKa pojib IIPOOKM I Hafi3eMHBIX Op-
TaHOB PacTeHUH, XUBYILMX B PETMOHAX, KJIIUMAT KOTOPBIX TMOIBEPXeH CE30HHBIM
U3MEHEHHUSAM.

1.4. YeueBuuxn

B snupepMe razoo6MeH NpoMcxXomMT 4epe3d ycTeuua. Ilocme obpazoBaHust
TepuaepMEbl STIMAepMa OTMHpPAaeT M CJYIIMBAeTCA, a ra3Qo6MeH OCYIIECTBIAIOT
yeyeguuxcu (puc.26). Y GONBIIMHCTBA IPeBECHBIX PacTeHHA OHM (OpPMHpYIOTCS
yXe B IepBblii ro XHU3HU nobera.

Puc. 26. CrpoeHne yeueBU4KH Gy3uHBEL
Ob6o3nauenus: 3.1 — 3aNOJHAIOWAA TKaHb YEYEBHYKH, MX — MEXKICTHMKH, NI —
nepuaepMa, .4 — desIoreH YedeBUYKH, 3N — KIETKH SMUAEPMEL

Pa3BuTHE YeueBMYKN HauMHAETCA 1O MOSBIEHHUS repuaepMbl. OGBIYHO TOX
HEKOTOPBIMHM YCTBMLIAMH BCJIEACTBHE JECHUS CYO3MUIEPMAaNbHBIX KIETOK BO3-
HUKaloT GYropKy, NMpMIONHUMAIOIIKME SMUIEPMY, KOTOpasi 3aTeM B 3TOM MeCTe
paspriBaercs. Knerku 6yropka yaie BCero OKpyIIbie, TOHKOCTEHHBIE, GecLBeT-
HBbl€, TaK KaK XJIOPOIIACTOB B HUX HET. MeXIly KIIETKaMH MMEIOTCS MEXKIICTHUKH.
COBOKYITHOCTB 3THX KIETOK COCTABIAET 3aNOAHAIOUYIO, WIIH 8bIN0AHAIOUWYI0 TKAHb
YeyeBUYKH. 3aTeM I10]1 3aTI0NHSAIONIEN TKaHbIO 3aKJIaLIBaeTCs (PeJIOreH YeyeBry-
KU B BUJIE BOTHYTOM JMH3bI. Ero KIETKH BRIWIEHSIOTCS M3 MAapeHXMMHBIX KJIETOK
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MyTeM MX NEPHKIMHANBHBIX feeHui. KieTkn deiorena ye4eBUYKH pa3fesieHbl
O4YeHb Y3KUMM MEXKIETHMKAMH, HOCTATOYHHIMU OJHAKO I ra3oo0MeHa MeX-
Oy 3amoJHAIOIEH TKAaHBIO U rIy6Xe JexamuMu TKaHsamd. Kietku desuorena,
Jensch NMePUKIMHAIBHO, 00pa3yloT HOBbl€ KIETKH 3alojIHSIOIIENl TKaHW, 4TO
NPUBOIMT K YBEIMYEHHUIO Pa3MePOB YeueB4KU. KieTku, npuieraromue K desuro-
TeHy CHapyXH, CHauaja yIIOLECHHBIE, 3aTEM OHM YBEJIMYUBAIOTCS, OKPYTJIIOTCS,
MeXIy HUMU TNosBisiioTcs MexkineTHUKM. [Tocne oGpasoBaHus yedeBHueKk (en-
JIOTeH 3aKJIaJbIBaeTCs MO BCei OKPYXHOCTH CTebjs, CMBIKasch ¢ ¢heuioreHoM
YyeyeBUYKH, KOTOPasi OKa3bIBAETCSl BHYTPH MEPUAEPMBI.

ITo CTPOEHMIO 3alOJIHAIOLIEH TKAHM YeYeBHYKM BapbUPYIOT. Y OOHMX pa-
creHuit (TONOJb, IPYHIA) OHA COCTOMT M3 YEPERYIOIIMXCS CJIOEB TOHKOCTEHHBIX,
PHIXJIO PACMOJOXEHHBIX M TOJCTOCTEHHBIX, KOMIAKTHO JieXallux KieTok. 060-
JIOYKM BceX KJIETOK ONpoGKOBeBaloT. ¥ ApYrux pactTeHuii (Gy3uHa, Jiuma, sICEHb)
3aMoHALIIASA TKaHb phIXias, OGOJOYKH CAraioluX €€ KJIETOK HEeompoGKOBEB-
1pe. B Takux yeyeBUYKaX K KOHLY BereTaliMOHHOTrO nepuola dejuioreH ob6pasyer
TUIOTHBI MHOTODSIIHBII CJIOi KJIETOK, HA3KIBAEMBIi 3ambikaroujum. OH IPOHU3aH
OYeHb Y3KMMM MEXKJIeTHUKaMU. BecHoli mon maBieHHeM HOBHIX KJIETOK 3arioji-
HSIIOIIEl TKaHU, OTKJIIbIBAEMBIX (DeJUTOreHOM, 3aMBIKAIOIUIA CJIOH pa3phiBaeTcs,
M BEHTWISLMS ycuiMBaeTcd. Y Gepesbl, Oyka, CIMBBHI 3alojHSAIONIas TKaHb CO-
CTOMT U3 WHPOKUX CJIOEB PHIXJIBIX HEONMPOOKOBEBIIUX KJIETOK, YepeXyIONIHuXCs
C Y3KMMH CJIOSIMU ONPOOKOBEBIIMX, KOTOPHIE, CKPEILIfAs PhIXJIYIO TKaHb, OCEHBIO
¥ 3MMOi1 MrpaloT poJib 3aMBIKAIOILETO CJIOS.

YeyeBNYKHU pa3HbIX pacTeHMil BHEITHE pa3inyHel. OGBIYHO OHM MpeNCTaBIIsA-
IOT co00ii MeIKue 60PONABOYKM, ClIeTKa MPUITOTHMMAIONIMECS Hall TOBEPXHOCTHIO
nepuaepMel. ¥ OCHHBI, TOMONS OHM HUMEIOT pOMOMYECKHMe OYepTaHus, CO Bpe-
MeHEM B HUX BO3HMKAIOT TpelMHbl. Ha cTBojIax ¥ MHOTOJIETHHX BeTBAX Gepesbl
YEYEBMYKM TIOXOXM Ha YepHble NOpU3OHTAIbHBIe ITpuxu. Ha cpe3ax yeyeBHUKH
OOBIYHO UMEIOT OYEPTAHMUS JBOSKOBBINMYKIBIX JIMH3.

B KopHsX yeyeBMYEK OGHIMHO HET, OAHAKO OHU OGHApPYXKEHHl Y COCHHI,
pacTyueit Ha 6oore. B 3TOM cilyyae ux oGpa3oBaHue, ECTECTBEHHO, HE CBA3aHO
C YCTbULIAMHU.

1.5. Kopka

Ha cTBotax ¥ TONCTBIX KOPHSIX IPEBECHBIX PACTEHMIA C BO3PAacTOM (HOPMHUDY-
€TCsl IONONMHUTENBHEIN 3alIUTHEIA MOKPOB — KOpKa, Wiu pumudom. Ero o6pa3so-
BAHME CBS3aHO C HEOJIHOKPATHBIM 3aJI0XEHUEM (eJuIoreHa, KaXIbiii HOBBII ciroit
KOTOPOTO 3aKnafpiBae. A IMy6xXe NpeabIIyLIEro Mocie NPeKpalleHUst ero JesTelb-
HOCTH. B 310OM ciiyuae pasBuBaeTcsi HECKONBKO nepugepM. M3-3a razo- u Bogo-
HETIPOHULIaeMOCTH BXOIAILEH B COCTaB MEpHAEPM NPO6KM, TKAHH, HAXOIAIHUeCH
MEXIy NepuepMamMu, OTMUPAIOT, IT03TOMY KOpKa NPECTaBISET COBOM KOMILIEKC
MEPTBBIX TKaHel{, HapyXHBIE CIION KOTOPBIX CO BpEMEHEM CIIyIHUBAIOTCS.

6 3ax. 53
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2. AGcopOumoHHbIE TKAHU

Iornomenue BeuiecTB, HEOOXOXUMBIX ISl XKM3HN PaCTeHUH, OCYILECTBIISAET-
€A MX TOBEPXHOCTHIO. Y BOAOPOCIEil M BHICHIMX PACTeHHWif, BTOPHYHO Mepelies-
IWIMX K OOUTAHHIO B BONE, BCS MOBEPXHOCTb Tejla YYacTBYeT B 3TOM IIpoLiecce,
V HaseMHBIX pacTeHHii CYLIECTBYIOT CIlelMAIM3MPOBAaHHBIE CTPYKTYPHl M TKaHH,
HEMOCPeACTBEHHO KOHTAKTHPYIOIIKE C UCTOYHHUKOM MUTaHHS.

W3 BemiecTs, HOCTyNMaIOIIMX B pacTeHue U3 BHEMIHe# cpelnl, 0co0Yy10 pojib
WIpaeT BoJa, TaK KaK IUTaTeIbHbIE BEILIECTBA NePEMENIAIOTCA 110 PACTEHHUIO B BUIE
BOJIHBIX PacTBOPOB.

Y HeKOTOpPBIX pacTeHH#t, XXMBYIIMX B PETHOHAX C JKapKUM M CyXUM KIIMMAaTOM,
anuaepMa obpasyeT BOJIOCKHU, abcopOoupylonie arMocdepHylo Biary. Y ImycThIH-
HBIX pacTeHUll APprKM OHU MHOTAA MOSBIAIOTCS B GONBIIOM YUCIE B NMEPHOL
¢ Hog6ps 1o anpens. Bomocku, norioiaromye Boay, YaCTo BCTPEYAIOTCA U Y pa-
CTeHMIA, Ipou3pacTaloluX B cTpaHax Cpe3aeMHOMODBSI, IPUYPOUYEHHBIX K CyXUM
COJIHEYHBIM MeCTOOOUTaHMAM. Takue BOJOCKM MOTYT OBITh ONHOKJIETOYHBIMH, KaK
y poxum (puc.24 K), 1 MHOTOK/IETOYHEIMM, YacTO BECHMa CJIOXHOTO CTPOEHHS.
B omHMX ciy4yasix OHM COCTOST M3 XHMBbIX KJIE€TOK, aKTHBHO NOIIOMIAIOLIMX BOIY;
B JPYI'¥X — M3 MEPTBHIX KJIETOK C TOHKMMM BOZONMPOHMIIAEMBIMH OGOIOYKaMH.

BecbMa clioxHoOe CTpoeHHe UMEIOT ab- ‘
copbupyiolye BoIy BOJIOCKH Y TPOMUYECKUX
pacreHmii. Tak, y ¢ppuesun BOJIOCOK COCTO-
UT M3 HOXKHM U HECKOJIbKUX HaXONSAIIUXCS
HaJl Hell KieTok, nomomaloumx Boay. Ilpu
9TOM Hamubojiee yBeJIMYMBaeTCsi OoObeM ca-
MOl BepxHe#t KIeTKH. DTa MHOTOKJIETOYHAs
CTPYKTYpa IOTPyXeHa B BOPOHKOOGpa3Hoe
yrnyGieHne SMHUAepMBI M TPUKPHITA CBEp-
Xy 3alIMTHBIM <«IOUTOM», KpacBLle, MEpT-
Bbl€ KJIETKH KOTOPOTO YNMpAIOTCs B SMUAEP-
my. Ilpu HachileHUH BOJOI CpeJHss YacTb
«II4Ta» pacmojiaraeTcsi Ha ypoBHe 3muuep-
MBI, DU BHICEIXaHUH abcopOupyloLue KieT-

KM CIIafaloT, a «IMT» CTAHOBUTCS BOrHYThIM FPHC. 27. AGcopGupylommii  BOlOCOK
dpuesnn: A — B mepuon HachllEe-
(puc. 27). )
6 Hus Bomoii; B — B 00e3BOXeHHOM
Y 6eCKOpHEBLIX pAaCTeHMi MOYBEHHYIO cocrosmum (oBBscHenMe B TekcTe)

BOJY MOIVIOMIAIOT PU3OUIBI, a Y PacTeHHH,

HMEIOIHX KOPHU, — KOPHEBbIE BONOCKH. Pu3oud, o6pasyeMblii KIETKOMH 3nuep-
MBI, OGBIYHO OTHENiEH OT Hee Ieperopoikoil. Yaie Bcero 310 OYeHb UIMHHAS
LIUIAHTOBUHASA TOHKOCTEHHAs KJIETKa C 3aKpYTJIEHHOI BepXyIukoii. ITpu KoHTaKTe
€ NOYBEHHBIMH YaCTUIIAMU BEPXYIIKA PU30UIA YILIOIAETCH, BETBUTCS, IPUOOpe-
Tasg MHorosonactHeie odepranmst (puc.28T, JI). ¥ MHOIHX NHCTOCTEGENBLHBIX
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Puc. 28. Puzouabl MXOB: A — NpOCTOi pU30MA MapiIaH-
mmn; B, B — s3siuxoBele pusouabl Mapuwanuuu; I, [T —
JIOTIACTHRIE PU3OMIKI JIMCTOCTEOENLHOIO MXa

MXOB BCTPEYaIOTCA BETBUCTHIE pU30MILL. Hepeako OHM pacroloXeHH Ha crebie
Ha BCEM €r0 TPOTSDKEHUH.

V neyeHOYHMKA MaplUaHIMK PU3OMABI JBYX TUIOB. IPOCTHIE, INANKOCTEH-
HBle, U SI3BIYKOBbIe, BHYTPEHHSSA 4acTh 000JI0YEK KOTOPBIX MMeeT 3y0yaThie WiIn
MHOii opMb! BEIpOCTHL. IIpoCTEIe pHU30KIBI, PaCIIONOXEHHEBIE HAa HIDKHEH CTOpOHE
TaJUIoMa BROJIb «CPEJMHHOTO pebpa», PacTyT BHU3, TIPUKPEILISA TAUIOM K TTOYBe
H TIOTTIONIas U3 Hee BOAY C PACTBOPEHHBIMHU B Hell MUHepaIbHBIMK BellleCTBAMH
(puc. 28 A). SI3BIYKOBEIE PU3OMLI CILIETEHE! B TAXM, MPOXOMSIIME BIOJL KDPAeB
TaJUIoMa Ha HXHeH ero cropoHe. OHU NPHXKATH K TAJUIOMY TaK Ha3hIBA€MBIMU
6promHEIMY YenryiikaMu — ampuracTpusMu. I1o I3RIYKOBEIM PU30MAAM M MEXIY
HHMMH Kak fo ¢uTio nepeasuraercs Boga (puc. 28 B, B).

¥V pacreHuii KOpHenoGeroBoit opraHu3aluy B aGCOPOLIUY OUBEHHOM BOIEI,
KaKk yxe ObUIO CKa3aHO, y4yacTByeT snubJjieMa, WIM pU30AepMa, XapaKTepHas
0COGCHHOCTb KOTOPOif — HaJlduMe KOPHEBBIX BOJIOCKOB.

Kak npaBuiio, oHU He OTHeeHbI IIEPErOPOIKAMH OT 06Pa3eBaBIIMX MX KIle-
TOK. McKioueHne coCTaRIAIOT HEKOTOPHIE TallOPOTHHKH, Y KOTOPEIX 3TH IIE€pero-
POIKM eCThb, a TakKe GpoMeTMU U MapbSHHUK JIYTOBOM, MMEIOLIIe MHOTOKJIETOY-
HBbIE€ KOpHEBbI€ BOJIOCKH. BOJIOCKH Da3BHBAIOTCS IOCNENOBAaTENIbHO, OT KOHYUKA
KOPHS K €ro OCHOBaHHIO.

Y MHOTMX BMIOB pacTeHMii Kaxlas KJIEeTKa PU30JCPMEI MMEET BOJIOCOK,
OTXONALIMA OT ee CepeNUHBI MM PACIOJOXEHHBIH GIIKe K MOPQOIOTHYECKH
HIXHEMY ee KOHIly. Y HEKOTOpBIX PacTeHMii caMa KJIeTKa pU30HEePMBI, BHITATH-
BasICh, TIpeBpallaeTCs B KOPHEBO# BONOCOK (puc. 29).

O6b14HO pU3OAEPMA COCTOMT U3 2 TUIIOB KJIETOK: BOJIOCKOHOCHBIX, Ha3kIBae-
Lsiflx mpuxo6aacmamu (ot rpey. trichoma — BoJtock! 1 blastos — POCTOK), ¥ HE MMe-
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IOLMX BOJIOCKOB ampuxobracmog. Y CIIOPOBBIX pacTeHUii, HEKOTOPHIX OXHONOb-
HBIX ¥ ABYONBHBIX MOKPHITOCEMEHHLIX M3 ceMeifcTBa HUMEHHEIX 3TH KIIETKH e~
TEPMHUHUPYIOTCS OYEHb PaHO, KOTIa pU30epMa HaXOMUTCS ellie B COCTOSHUH Me-
pHUCTEMBI. Y ApYruX pacTeHU# pu3oaepma 10 Hayajia pa3sBUTHS KOPHEBLIX BOJIOCKOB
COCTOUT U3 ONHOPONHBIX KIETOK, KOTOphbIe 3areM aensarcsa momepek. M3 obpaso-
BaBLIMXCS TIPY 3TOM JBYX KJIETOK amMKajbHas, oOpamieHHass K KOHYUKY KOpHS,
CTaHOBHUTCS TPUXOOJIaCTOM, a 6a3ajibHast, 0ObIYHO GoJtee KPYIHast, aTpUX00/1aCTOM.
IaBHOe paszinyue MeXTy TPMX00JacTaMU U aTpUX06JIacTaMU COCTOMT B TOM, YTO
nepBble JOBOJILHO JOJTO MPeOHIBAIOT B SMOPUOHAIBHOM COCTOSTHUM M 3HAYUTE)Ib-
HO TO3[Hee aTpUxo0JIaCTOB MpPUCTYNaloT K auddepeHuuanuun. ATpuxobaacThi
HaKaIUIMBAIOT 6a/U1acTHbIE BEILECTBA, BIIOCIEICTBUN OTTOpraeMhble pacTeHHEM.

Pa3puTiie aTpMX00JIaCTOB COMPOBOXAAETCS MX CWIBHBEIM YIJTMHEHHEM, yBe-
JIMYeHUEeM pa3MepoB MoNepeYHbIX CeYeHUIt M aKTUBHOI Bakyonu3auueil. Y najinMm,
HEKOTOPBIX OPXUIeEH, 371aKO0B, CIIOXHOLBETHBIX HAPYXHbIE, 8 HEPEIKO U BHYTPEH-
HMe CTeHKM aTpuxobiactoB yromumaiorcs. QuddepeHuuanus 3TUX KIeToK 00bIY-
HO 3aKaHYMBaeTcs 0 Hayajla 06pa3oBaHMsl KOPHEBLIX BOJIOCKOB TpPUX0GIacTaMu.
ATtpuxoGyiactel (YHKIIMOHAIBHO CXOIHBI C OCHOBHBIMHM KJIETKAMH SHUIEPMBI,
HO OTJIMYAIOTCH OT HUX OTCYTCTBHEM KYTUKYJIBL.

WHuuuam Tpuxo6JiacToB MMEIOT KPYITHOE SIPO M MHOTOYMCJIEHHBIE IIH-
ToIUIa3MaTHYeCKue opraHouibl. MX mepexox B CTaIMIO pacTAXEHHs, WIH pOCTa,
CONPOBOXIAETCS NOABIEHUEM KPYITHBIX BaKyoJieil, mepeceyeHHbIX IUTOMIa3MaTH -
YeCKUMH TSKaMH. Borblile Bcero UTOMIa3Mbl KOHLIEHTPUPYETCH B LIEHTPAIBHOM
YacTH KJIETKH BOKPYT sipa (puc. 29).

Pa3BuTiie KOPHEBOrO BOJIOCKA HAYMHAETCA C MOSIBJIEHUS] HEGOJIBIIOTO Gyrop-
Ka Ha HapyXHO# CTOpOHe KJIETKH. PocT BOJIOCKA COCPEJIOTOYEH Ha €ro KOHIIE,
TaKOi POCT Ha3bIBAIOT aNUKAIBHEIM. OH CBSA3aH C 0COOEHHOCTAMM CTPOeHHUS 060-
JIoYkM Tpuxo6nacra. K Havaimy pa3sBUTHsSE KOPHEBOTO BOJIOCKA OGOJIOYKA KIETKU
IByXCJIOiiHast. BHyTpeHHMIi CJIOM Xapakrepu3yeTcst MapaUleIbHBIM Pacroaoxe-
HYeM MUKPOUOPUILT LIEJUTIONO3bl, @ HADYXHBIN — OeCopsaoYHBIM. DTOT CIIOM,
GoraTelif aMOpdHBIM MAaTPHKCOM, COCTOSIIMM M3 IMEKTMHOB H IeMMIIEJUIIONO03,
HelpephIBHO o6pa3yeTcsi Ha KOH1IE PACTYILEro BOJIOCKA, & OMHOBPEMEHHO C 3TUM
110 BCeit BHYTpeHHel MOBEpXHOCTH €ro 000JI0YKH, OT BEPXYILKHM K OCHOBaHHUIO BO-
JIOCKA, OTKJIAILIBAIOTCSI TUIOTHBIE CJIOM MUKPO(GUODPUILI LIeJUTIONO3EI ¢ HEGOMBIIUM
KOJIMYeCTBOM MarpuKca.

HapyxHasi yacTh OGOJIOYKM BOJIOCK2 OCIM3HSAETCA. DTOT IMPOLIECC CONpPO-
BOXMIAaeTCd BHUIE/IEHHEM Ha ero MOBEPXHOCTH KHUCIBIX NOJIMCAXapyuioB, a TaKKe
YrONBHOM, YKCYCHOM, MypaBbMHOM KHCJOT. CIMU3b NMPUTATMBAET BOLY, KHCJIOTHI
CIIOCOGCTBYIOT PACTBOPEHMIO MHOIMX MHUHEPANbHBIX COeMUHEHHM, HAXOMAIUXCS
B noyse. C NMOMOIIBIO CIM3U KOPHEBHIE BOJIOCKHM CKJIEMBAIOTCA C TIOYBEHHBLIMH
YacTUIIaMH, H3BJIeKas U3 HUX HeoOXOOMMBIC U1 TUTaHUA BellecTBa. BepXxymku
TaKMX BOJIOCKOB, KaK M BEpXYIIKM PMU30MIOB, YaCTO CTAHOBATCS MHOrOJIONacT-
HBIMH.
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Puc. 29. KopHeBble BOJIOCKHM pPENbKHM Ha PasHBIX dTanax pasButuia: A, b — HavanpHbe
CTaluM pa3BuTHs; B — BOJNIOCOK, 3aKOHYMBIINI POCT.

O6o3nayenus: B — BaKyollb, J| — JUKTHOCOMBI, 3.C — JHIOILIA3MATHYECKasA CEThb, I —
sapo

Bonocku o4eHb CHIILHO YBEJTMYMBAIOT a0COPOUPYIOILYIO TOBEPXHOCTL KOPHS,
HO OHM HEJOJITOBEYHEI, XHMBYT OOBIYHO HECKONbKO AHell. OTMepliue BOJOCKH
ONajaloT C NOBEPXHOCTH KOPHSA, OYeHb PEAKO OHU COXPAHSIOTCA B TedeHUe
1-2 ner, HO cMOCOGHOCTD K MOIMIOLIEHHMIO BOIBI TEPAIOT. Y HEKOTOPBIX CIIOXHO-
LBETHERIX 000OYKY TAKHMX JOJITOBEYHBIX BOJIOCKOB YTOJIIIAIOTCS U OAPEBECHEBAIOT.
IIporsxeHHOCTh BONIOCKOHOCHOI 30HBI KODHS OCTaeTCs Gofee WIM MeHee ITOCTO-
SIHHOM, TaK KaK BMECTO OTMEpIIMX BOJIOCKOB KJIETKH PU30MePMbI, HaXOAALIHECH
HeJjajieko oT KOPHEBOIO Y€XJIMKa, 06pa3yloT HOBEIE BOJIOCKH.

Y TponuyecKHMX ONHONONBLHBIX-3NU(PHUTOB M3 CEMEHCTB OPXMAHEIX M apo-
MIHLIX KOPHM CBEIIMBAIOTCS B BHJE Iy4Ka CO CTBOJIOB JE€PEBbEB, Ha KOTOPHIX
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9TH PacTeHHs XHUBYT, M HE CONPUKACAIOTCS C MOYBOi. Pu3omepMHbl ¢ KOPHEBHIMU
BOJIOCKAMH TaKUe BO3IOyLIHbIe KOPHU HE UMEIOT. BMeCTo 3TOro y HUX pa3BUBaeTcs
MHOTOC/IOHHAs] TKaHb — GenameH, UMEIOMIMIA BUI cepeOpucTO-6ea0oro moKposa.
OH obpa3syerca BcleNCTBUE MEPUKIMHATBHBIX JENEHMI KJIETOK MOBEPXHOCTHOIO
cnos KopHs. Kierkn BenameHa GriBaloT pa3Hoii ¢opmbl. OHM Bcerga IUIOTHO
COMKHYTHI, B MpoLiecCe pa3sBUTHA MX MPOTOIUIACTH OTMMpaloT. OGONI0YKH Kile-
TOK C BHYTPEHHEl CTOPOHbI HEPaBHOMEPHO YTONILEHBI, YTOMILEHUA MOTYT GBLITh
CIMpAILHEIMU U ceTyathiMu (puc. 30).

Puc. 30. HapyxHbiii NoKpoB (BelaMeH) BO3-
JYUIHOTO KOPHS SNMUMUTHON OpXuIeH.
Obosnauenus: B — BelNaMeH, CILY — CIH-
paJbHbIE YTONUIEHUA 000I0YEK KIETOK

B cyxyio noromy KJIeTKd BeJaMeHa 3aIlOJIHEHBI BO3OYXOM, B JOXIUIUBYIO —
OHM TIOIJIOIAIOT BOAY, KOTOpPas NMPOHMKAET B KJIETKH Yepe3 CKBO3HBIE OTBEPCTHS
B 000JI04KaX, KaK 1O KanmuuisipaM.

BenameH oOHapyXXeH U B MOA3EMHBIX KOPHAX HEKOTOPHIX BUIOB CIIapXH.

CdarHoBbie MXU UMEIOT euaauroevie Kaemxu. B cTeGnsx OHU COCTaBJISIOT
MHOTOCJIOMHBIN ITOKPOB, B OMHOCHOMHBIX JUCTOBBIX ILTACTUHKAX — Pacrojioxe-
HHI B f4edX ceTd, o6pa30BaHHOM TPYGYaTHIMM XIOpO(HTIOHOCHEIMM KIIETKaMM.
IuanuHoOBBle KJIETKM — KpYIHBIE MEPTBBIE CO CIMPATBHBIMU YTONMIIEHUAMU
BHYTPEHHEH YacTi 060JI04eK, CO CKBO3HBIMH OTBEpCTUAMHU («[Opamu»), yepes
KOTOpHIE BHYTPh IocTynaeT Bofia (puc. 31). HanmmumeM ruanMHOBBIX KIETOK 06b-
SICHAEeTCS 0YeHb GoJbIIAas RIaroeMKoCTh c(harHoBBIX MXOB. Macca Bojibl B XXMBOM
pacTeHMM BO MHOTO pa3 MpeBbILIAET €I0 CYXYyIo Maccy.

Hapsany ¢ BomomoriomaiomuMy TKaHAMY, Pa3BUBAIOIMMMCS HA ITOBEPXHO-
CTH pacTeHHsl, B HEM CYIIECTBYIOT Takoke TKaHM U OTHE/NbHBIC KJIETKH, Y4aCTBYIO-
nMe B abCopbLMU OPraHMYECKHX BEHIECTB. Y MXOB OHHM PacIolOXEHBl B MECTaX
KOHTaKTa raMerodura ¢ HOXKOl criopoduTa, B CEMEHaX — MeXIy 3apoAblLIeM
M 3amacaiouieii TKaHslo, y pacTeHuit-niapa3suToB (hyHKUMIO NOTIONIEHUS BELIECTB
M3 pacTeHUA-X039MHA BHIMOMHAET HAPYXHLIHA CIOM KJIETOK rayCTOpHSI.

KiteTku, yyacTByiolye B NMOIIOILEHUM CONIEH, BCTPEYaloTCsl B HUXXHE SITU-
JEepMe JICTHEB HEKOTOPHIX ITOJBOMHLIX PacCTEHUil, HalpuMep, 2JI00eM U PHECTa,
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Puc. 31. Crpoenue mucta carHymMa: A — JIMCT B IUIaHE;
B — mucr B pa3pese.

Obo3navenus: T.K — THAIMHOBHIE KJIETKH, N — TIOpHI,
CILY — CIMpaJibHbIE YTONEHUA 000/I0YeEK TMaJIMHOBBIX
KJIETOK, XJI.K — XJIOPO(WUIOHOCHBIE KIETKH

CXOOHbIE C HUMM I10 CTPOSHMIO KIIETKHM XapaKTePHEI M IS HEKOTOPHIX ITapEHXUM-
HBIX KJIE€TOK (PI0o3MbI. DTU KIETKH Has3hIBAIOT «llepefaToYyHbIMU». OHU MpenacTa-
BISIOT cO00# CreHaIu3MPOBaHHbEIC NapeHXMMHEBIE KJIETKH, TPUCIOCOGIeHHEIC
K MaccoBoMy OOMeHy NpPOAYKTaMM MeTaGoim3Ma 4epe3 HapyXHble 000JI0YKHU
1 MeMOpaHBl — IUIa3MaJIeMMBbl, HETIOCPEACTBEHHO OCYILECTBISIOLME TOIIOLIe-
Hue BemecTB. OG0N0YKa KIETKH 00pa3yeT MHOTOYMCIIEHHEIE BRIPOCTHI (TpOTyGe-
PaHIIBI), BAAIOLIUECS B TIOJNOCTh, YTO CHIBHO YBEIMYMBAeT OGILYIO NIOBEPXHOCTH
IUIa3MajieMME], BHICTIIAIONIEH CJIOXHBIN penbed BHYTpeHHelH yacTH 000JI0YKH.
TakuM 00pa3oM, HazeMHBlE PAaCTEHMSI XOPOIIO TPHUCIIOCOOIEHEI HE TONBKO
K TIONIEpXAHUIO Ha OINpENe/ICHHOM YPOBHE BOTHOINO PeXHMa, MCIOJb3YsS Ui
TONTOLIEHNS BOIBI CTPYKTYPH Pa3HOTO NMPOMCXOXIEHMSI, HO ¥ K OCYIIECTBIIEHUIO
BHYTPEHHETO TPaHCIOPTa OPraHNYECKUX BEIECTB U3 ONHUX TKaHei B Apyrue.

3. MoTocunTesNpyOmue TKAHNA

OcHOBY 3HepreTMueckoro o6MeHa Bceii 6uocdeprl coctapisier GOTOCHHTES,
B pe3yibTaTe KOTOPOro U3 YIJIEKUCIIOrO Fa3a M BOIOhI Ha CBETY 00pasyloTcst opra-
HUYECKME BelleCTBa U BBUIE/SIETCA KUCIOpOoM. BhicIMe pacTeHHUsi, OKa3aBIIMeCH
B Haubonee ONaronpUATHBIX WA GOTOCHHTE3a YCIOBUAX, €XEIHEBHO CO3NAIOT
4,5 r yreBogoB Ha 1 M? IOBEPXHOCTH JIUCTHEB, a HA BCEM 3eMHOM LIape GO0~
I'Myeckas NpoayKTUBHOCTh PaCTeHMI JOCTUIaeT aCTPOHOMUYECKUX BEJTUYHH.

Ocymecraienue GoTocHHTE3a BO3MOXHO Oarofaps chopMUpOBaBLIEMYCS
B IIpoLiecce 3BOMIOLMHM PacTeHMii CTPYKTYPHO M XHMHYECKH CJIOXHOMY armapa-
TY, COCTOAIIEMY U3 HECKONILKUX B3aMMOCBSI3aHHEIX 3BEHLEB: 3€JIEHOTO MUIMEHTa
Xnopocuiia, 06pasyiomero XpOMONpoTeuabl ¢ MPOTEHMIHEIM KOMIUIEKCOM pac-
TI0JIoOXEHHHBIX B CTPOME XJIOPOILIaCTa MEMOpPaH, (DyHKIMOHANBHOI CBA3M IUIACTHA
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C ApYTMMM OpraHOMZaMM KJIETKH U dopMupoBaHMs nomymsuuii KJIETOK, COCTa-
BIIFIOIIMX CNELMAIM3UPOBaHYIO (DOTOCMHTE3UPYIOLLYIO TKaHb — XJIOPEHXMMY.

OGLIYHO €€ OTHOCAT K aCCUMMJIMPYIOLIMM TKaHAM. OOHAaKO MO aCCUMMIIA-
Lei B IIMPOKOM CMBICIIE CJIOBa NOHUMAIOT CMHTE3 JIIOOBIX MOJIEKYISIPHBIX KOM-
ITOHEHTOB KJIETKH, IIPOMCXOIALINI B POLIECCE YCBOSHMS €10 BEIIECTB U3 BHEIHEH
110 OTHOLLEHMIO K HEil cpeibl, YTO B €NUHCTBE C JUCCUMWIALMEd — pacnaioM
BEIlleCTB B OpraHM3Me — M COCTaB/ISIET CYLIHOCTh oOMeHa BellleCTB. B cBs3u
C 3TMM MHOTME TKaHH He TOJBKO PacTeHMii, HO M JPYTrHMX XHMBBIX OpraHU3MOB
MOXHO Ha3BaTb aCCUMWIMPYIOLIMMH.

Xiopenxuma — OfHa U3 Pa3sHOBUAHOCTEH TKaHel, MPOU3BOAHBIX OCHOBHOM
mepucTeMbl. OYHKUMOHMpYIOLIAs KJIeTKa XJIOpPeHXMMbl UMEET NMEPBUYHYIO 000-
JIOUKY C IJIa3MOAECMEHHBIMU KaHaIbLIaMU, LIEHTPAIbHYIO BaKyojib, MOCTEHHBIA
CJIOi LIMTOIUIa3MBI C SIIPOM W JPYTMMM OpraHOMIaMM, U3 KOTOPBIX BaXXHEHLUYIO
POJIb UTPAIOT XJIOPOILIACTHI.

PacniojioxeHHLIe TpynaMu IVIaCTUIbI, MUTOXOHAPHM M 0COOble MUKPOTEIb-
1Ia — TEePOKCUCOMBl — KOHTAKTUPYIOLIUEe O00O0J0YKaMM, COCTABISAIOT EOMHYIO
(YHKIIMOHAIBHYIO CUCTEMY, OCYLIECTBIISIOMIYIO He TOIBKO (hOTOCHMHTES, HO M b~
xaHue. CoONpsKEeHHOCTh 3THX NMPOLIECCOB MMEET BAXXHOE 3HAYEHME IS XXU3HHU
xierku. JUisi co3maHusi MOJIEKYJIBI YIJIEBOAa TpeOyeTcsi onpeneseHHOe Konuye-
crBo cBera. OfHAKO 3aK/II0YEHHAss B HEM 3HEPrusi MOXeT OBITh M3pacxoioBaHa
KJIETKO#1 TOJIBKO MOCPEACTBOM LIEJIOH 1[ENHU NPOLECCOB, COCTABSIIONIMX aKT AbIXa-
nudg. Kuciopon, BeiensieMslil mpyu GOTOCHHTE3e, UCTIONb3YeTCst IS OKUCIICHUS
YIJIEBONOB, MpY 5TOM O6pa3yeTcs YIJIEKMCIbIA ra3, BOR/IEKaeMEIif B (POTOCUH-
Te3, ¥ OCBOOOXIAeTCA SHeprusa B 6ojiee aKTUBHOM, MOOMJIbHO#, IPUTOXHOM ISt
pacxomoBaHus ¢opme.

AKTHBHOCTb (DOTOCHHTE3a TECHO CBSI3aHA CO CTPOCHMEM XJIOPOILIACTOB, BHY-
TpeHHME MeMOPaHbI KOTOPHIX, COCTABIISIIOLIME IpaHbl (puc. 32), COEEPXaT XI0po-
¢wmuia 3HaYMTENIBHO GOJBILE, YEM COEAMHSIONINE TPaHbl THJIAKOMIBI CTPOMBI.

Puc. 32. CxeMa cTpoeHHMs XiopoiulacTa B ()OTOCHHTE3MpPYIOLLEH
KJIETKE. )

Ob6o3nauenus. a.K — OTJIOXEHUS aCCUMWIALMOHHOIO Kpaxmaia,
Ip — IpaHBl, 1.0 — ABymeMGpaHHas 00OJIOYKa IUIACTMABI, O.I —
ocMHODWIBHEE [IOGYIE, p — PHOOCOMEI, T.CT — THJIAKOUIBI
CTPOMBI
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Yucno miactil B KJIeTKe HEONMHAKOBO Y pa3HbIX pacteHmii. U3 npenacrasu-
TeJell OTHeNla MOXOBHIHBIX aHTOLEPOC MMEET BCEro ONHY IUIACTHAY, a MHUH —
cauie 100. CHibHO BapbUpPYET YMCIIO TIACTHA B KJIETKaX XJIOPEHXMMEI U Y MO-
KpHITOCEMEHHBIX PacTeHmii: y nernepoMun ux 3—5, a 'y daconn — 30-40.

B cBsa3u ¢ TeM, 4TO LIS (POTOCHHTE3a HEOOXOMMUM CBET, XJIOPEHXMMa pacio-
Jlaraercs 6o HeMoCPeNCTBEHHO NOJ NIPo3payHoii KOXHULEH, CBOOOIHO IpoIyc-
Kajoliell conHeyHble Jy4H, Jubo 4yTh riay6xe. Jlydiie Bcero 3t1a TKaHb pa3BHUTa
B JIMCTBSIX M MOJIOABIX CTeO/sIX. OHa eCTh M B YALIETUCTHKAX, NIECTUKE, He3pebiX
IJIONAX MHOTUX pPacTeHHUIA.

KiieTku XJIOpEeHXMMBI MOTYT OBITh H300MaMeTPUYECKMMM, OKPYIVIBIX HIIM
OBaJIbHBIX OYEpPTaHWii, JIOMACTHHIMHU, LMIMHIPMYECKUMH, cKiamyateiMu. In-
JIMHIpUYECKUe KIETKH, ITMHHBIE OCU KOTOPBIX NEepreHIUKYISPHBI OBEPXHOCTH
opraHa, Ha3bIBalOT nanucagHbiMU. CKIafKy, BO3HHMKAIOIME U3 BHIPOCTOB BHY-
TpeHHe# 4acTh 000I0YKH, 3HAYMTENIBHO YBEIMYUBAIOT BHYTPEHHIOIO IIOBEPXHOCTh
KJIETKH U, KaK CJISICTBHE 3TOr0, — BO3MOXHOCTb pa3MELleHHs B IIOCTEHHOM CJIoe
IIMTOILIA3MBI GOJBIIETO YUCJA IUIACTHA, YeM B KIIETKAaX C POBHEIMM CTEHKaMH.
Takue ckiagyaTeie KIETKH NMEIOT Mrobyarsie IUCThS COCHHI (cM. puc. 151 B).

XJIopeHXUMY JIMCTa Ha3bIBAIOT Me3oguatom (OT Tped. mesos — CpeaHuit
u phyllon — yuct). OH MOXeT GHITb OXHOPOZHBIM, COCTOSIIIAM U3 OTMHAKOBBIX
KieToK, win muddepeHIMpoBaHHEIM Ha CTONOYaThIi ¥ ry6yaTsiii. KiteTku cron6-
YaToro Me3o(uyuia, Ha3HIBAEMOTO TaKkKe NMaTUCATHON TKAHBIO, IJIOTHO COMKHY-
THI, KJIETKM Ty6YaToro Me3oduiuia MMEIOT OKPYIJIBIE WIM JIONACTHBIE OYepTaHus
M pacnooxeHnl pexiio. Haubonpmeit poTocCHHTETHYECKONH aKTUBHOCTBIO XapaK-
TepusyeTcsi cToin04yaThiit Mesowur, a ry6yaTeiii Me3ohul, B KOTOPOM XOpOLIO
pa3sBUTa CHCTEMAa MEXKJIETHUKOB, COOOIIAIOIUXCS C YCTBHLIAMH, MHTEHCHBHO
y4yacTByeT B ra3000MeHe.

XJopomiacTel MOTYT MEHATD pacriojioxeHue B xieTke. MIx nmaccuBHoe nepe-
MelleHue O0YCIORIIEHO JBMXEHHEM ILUTOIUIa3Mhl, a aKTUBHOE CBS3aHO C M3Me-
HEHUSIMH MHTEHCHBHOCTM OcBelieHusl. Ha paccessHHOM CBeTy OHM NPUYpPOYEHbI
K CTeHKaM, NapajuleJIbHbIM ITOBEPXHOCTH OpraHa, TO €CTh MNepreHAUKYISIPHEIM
najgaomuM gyyam. Ha spkoM cBeTy IiacTiapl nepeMelnaloTcss Ha 60KoBbie CTEeH-
KM, MapajUlebHble MajalomuM JydyaM. B 3ToM ciiyyae cBeT He momagaer npsMmo
Ha IUIacTMIbl, a paccemBasich, Oojiee paBHOMEPHO MX oOcBellaeT. B TeMHOTE
TUIACTUIBI HAXOMATCS, TJIaBHBIM 00pa3oM, 6J1M3 BHYTPEHHUX CTEHOK KJIETKH.

DOTOCHHTE3 OCYLIECTBISAIOT HE TOJNBKO KJIETKM CIelMATN3MPOBAHHOM mHa-
PEHXMMBI. Y TEeHEMOOUBBIX pacTeHUi 3Ty (PYHKIMIO BHITONHAIOT TaKKe KIETKH
SNUAEPMEL. Y HEKOTOPBIX ManoOpOTHUKOB M3 pola aAMaHTyM SMHMAEpMa COCTOUT
M3 KIIeTOK, HIXHUe (BHYTPEHHME) CTEHKH KOTOphIX 06pasyioT CKIalKH, BAaio-
meca B ux monoctd (puc. 33 B). B Monombix cTe6isiX OBYNONBHBIX PacTeHHi
XJIOpOIUIaCTH BCTPEYAloTCsl U B KIIETKaX CyGanuuIepMabHOM MeXaHUYeCKoi TKa-
HU — KOJUICHXUMBI,

CBoeoGpa3Ho pacnionoxeHue GOTOCHHTESUPYIOLIHX KJIETOK Y HEKOTOPHIX MO-

)SKOBHJ.IHBD(. Y neyeHOYHMKa MapIIaHIIMY Ha BEPXHEH CTOPOHE TAJUIOMA UMEIOTCS
3ak. 53
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Puc. 33. DoTocHHTE3UPYIOIIME CTPYKTYPHI BRICHIMX PACTEHMIA: A — Iornepey-
HBIt cpe3 TajuroMa MapmiaHuMM; B — nomepeyHblif cpe3 JIMCTa KyKyIIKMHA
JibHa; B — momepeyHslii cpes IucTa anaHTyma.

Obo3nauenus: ac — aCCUMMIATOPHI, OX — HABIXaJbLiE, MK — MEXKICTHUKH,
XJI — XJIOPOIUIACTHI, 9.K — KJIETKA MHACPMEI

KaMepkl, CO AHAa KOTOPBIX OTXOIAT LIEMOYKM XJIOPOMWIIOHOCHBIX KIETOK, Ha3bl-
BaeMele accumunamopamu. B HapyXHO! cTeHKe KaMepbl HaXONUTCS OTBEpCTHE,
OKPYXEHHO€e KJIeTKaMH, PaCIONIOXEHHBIMM B HECKOJIBKO SIPYCOB. DTO ABIXAIbIIE
(uHOrIA ero HasHIBAIOT YCTBULEM), Yepe3 KOTOpOe BHYTPh KaMephl Nornajgaer
Bo3yx (puc. 33 A). Y naucrocTeGenbHOrO KyKyIIKHHA JIbHA IaCTHHYaThle MHOTO-
KIETOYHBIE ACCHMUIISITOPHI, PAacTIONIOXEHHbIE TapajUIe/IbHO, COCTABJISIOT IUIOTHBIM
cJlo#i Ha BepxHei cTopoHe Jmcra (puc. 33 B).

TakuM 06pa3om, B GoTOCMHTE3E MOTYT YYaCTBOBATh Pa3HbIC TKAHU PacTeHMIA,
HO TOJILKO Y XJIOPEHXMMBI 3Ta QYHKLUS He TOJbKO IIaBHast, HO M eIMHCTBEHHas.
Ina Bcex OTOCHHTE3MPYIOIMX TKaHEH xapakTepHO Oojee MiIM MeHee MOBepX-
HOCTHOE pacIiojIOXeHMe, 4To T03BOJseT Haubosee ONTMMAIBHO MCIONb30BaTh
CBETOBYIO SHEPIHUIO.

4. IlpoBogaimue TKAHH

4.1. Obume cBeieHHs 0 NPOBOAAIMX TKAHAX

Baxueiiimmm npuobpeTeHneM pacTeHUR B MX Mopdoornyeckoit SBOMOLUU
ObUIO MOsIBIEHHUE NOBYX CIELUAIM3NPOBAHHBIX OPraHOB, OTBETCTBEHHBIX 33 pa3-
HEIE CITOCOOR! ITMTAHMS: KOPHs, TIOIIOIAIOLIEro BOAY U MMHEpPaIbHbIE BellleCTBa
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M3 NOYBLI, M JIMCTa, CO3AIOIIET0o B Mpouecce HOoTOCHMHTE3a OpraHuYecKHe Be-
LIECTBA, HEOOXOMMMEIE He TONBKO KaK KOHCTPYKTHBHBIM MaTepuan jis Hemo-
CpeNCTBEHHOrO 06pa30oBaHMsl HOBBHIX KJIETOK, HO M JUISl CO3JAHUS pe3epBa STHX
BEILECTB, PEAIN3YEeMBIX 10 Mepe HaIOGHOCTH.

®orocuHTE3 HE MOXET IIPOMCXOAMTH Ge3 BObI, PABHO KaK POCT U PyHKIIHO-
HHUpPOBaHME KOPHSI, TAKXXe Yy4acCTBYIOIETO B CHHTE3¢ OPraHUYECKUX COCAMHEHMH,
B TOM YMCJIe HEKOTOPEIX aMMHOKMCJIOT M TOPMOHOB; 3TO TpebyeT MOCTYTUIeHUs
B KOpeHb OpraHU4ecKuX BeUIECTB, NPOAYLUPYEMBIX JIUCTBIMU. BO3MOXHOCTD Te-
peMellieHUs BeIleCTB 110 PaCTEeHMIO JOCTUTAETCS pa3BUTHEM B HUX CIIEHUATBHBIX
NPOBOASIMX TKaHe: kcuremst (OT rped. Xylon — nepeBo), Wiv dpegecunst, v ¢no3-
et (ot rped. phloios — Kopa), win ay6a. Ilo Kcuieme B BOCXOJSIIIEM HalpaBieHNH
repefBUraeTcs BoJia C paCTBOPEHHBIMHU B Heif MUHepaJIbHBIMU BeLIeCTBaMH, TO-
IJIOMIaeMbBIMM KOPHEM M3 MOYBEI, M OPraHUYeCKHUMH, BHIpaOaThIBAEMBIMU CAaMUM
KOpHeM, a 1o ¢JioaMe B HUCXOHAILEM HaNpaBleHMM — OT JIMCTAa K KOPHIO —
IBIDKYTCS TIPORYKTHI aCCUMWISLUY, DJIaBHBIM 06pa3oM, yrieBoabl. Tak Kak Be-
1[eCTBa MOTYT TPaHCHOPTHPOBATbCA TOJBKO B BHJE BOXHBIX PacTBOPOB, OYEHb
BaXHO HAJIMYHE TECHBLIX KOHTAKTOB MEXHY OOEMMHU NMPOBOMSALIMMM TKAHSAMH, HUX
0o0beIMHEHNE B CUCTEMY B3aMMOCBSI3aHHBIX IIPOBOMAIIMX ITyYKOB, THUIBI CTPOEHHS
KOTOPBIX ONpelesisieT XapakTep pacroioXeHUs B HUX KCHWIEMH ¥ (JI03MBL.

Ilo B3aMMHOMY PacoIOXEHHIO (HI0O3MEBI M KCHIIEMbI BBIIEJITIOT HECKOIBKO
THIIOB npoeodaugux nyukoe (puc.34). B xossamepansnuix, Wi GOKOGOYHbBIX IMyd-
Kax, BCTPEYaloIUXCS B CTEOJSX M JIUCThAX MHOTHX CEMEHHBIX pacTeHWid, TIKHU
KCIUIEMBI TIPMMBIKAIOT K TsKaM (uioaMbl (puc. 34 A); B Guxontamepansuoix, Wid
IBYyGOKOGOYHbBIX myukax (puc.34 B), CBONHCTBEHHBIX HEKOTODHIM JBYIONBLHEIM,
HanpuMep, NPENCTaBUTESIM CeMECTBA THIKBEHHEIX, TSKM KCHJIEMEI PacIioara-
I0TCS MEXIY OBYMS TSDKaMU (pJIo3Mbl — BHYTPEHHUM M HapYXXHBIM. B paduaashbix
ny4kax kopHeit (puc.34 E) TsXu KCHIEMBI YEPERYIOTCS C TSDKaMH GI03MBI, TaK
KaK HaxXONATCS Ha pa3sHBIX pafiMycax; B KOHYeHmpuyeckux IMyvKax olHa U3 TKaHei
TIOJIHOCTBIO OKpYXaeT APYIYIO: eCld KCHJIeMa pacllojloXeHa BOKPYr (Io3MBl,
TNyYOK Ha3BIBAIOT am@ueasabheim (TaKMe IyYKH BCTPEYAIOTCH Yy HEKOTOPHIX OfI-
HONONBHBIX PacTeHWii, Hampumep, y Apauewbi) (puc.34T), ecim, Haobopor,
KCHJIEMa OKpYXeHa GJI09MOii, Ny4OK Ha3HIBAIOT amMpuipubpasshoim (Takue MyuKu
XapaKTepHHI I TIANIOPOTHUKOB) (puc. 34 [1).

Kcunemy n ¢pnosmy o6pasyior crieLManbHEe éackyaaphuie (OT aat. visculd-
ris — cocyx) MepucTeMBl — NpoKambuii u Kam6uit. [IpoBonsiue TKaHM, BO3-
HUKIIME W3 NpPOKaMOMs, OTHOCAT K TEPBUYHBIM, a TKaHM, pa3sBUBAIOLIMECSH
U3 [POU3BONHEIX KAMOUsI, — KO BTODUYHBIM (CM. C.44).

Ilepsuunvie xcwieMy u GIoaMy IOeNsT Ha npomokcusemy ¥ npomoghaosmy,
SNIEMEHTHI KOTOPHIX JuddepeHUpyIoTCS U3 KIETOK NMPOKaMGHA Ha OYeHb paH-
Heil Cranuy pa3sBUTUS OPTaHOB DACTEHMil, a TaKKe MemakcureMy M memagao-
My, mogBIAIOIKeC no3aHee. [lepBuyHble MPOBOAAIIME TKAHN UMEIOT BCE BBIC-
luKe pacTeHusi, BTOPUYHbBIE — CBOWCTBEHHEI, TIABHBIM 00pa3oM, I'OJI0CEMEHHBIM

Y IBY#ONBHBIM NOKPHITOCEMEHHBIM. B MX KoJmaTepalbHBIX ¥ GMKOJUIATEPANLHBIX
5*
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Puc. 34. Tunsl npoBOASAIMX MYYKOB: A — KOJUIATepaNbHEIX 3aKpuIThif; b — Kosiate-
paNbHBIA OTKPHITHIL; B — GHKo/UTaTepanbHblil OTKpBITHIA; [ — KOHUEHTpHYecKuii aMbu-
BasaibHEIA; [ — KOHUEeHTpuYeckuii ampukpubpanbhelil; E — CHOXHBIN pagHanbHbIif.
Obosnauenus: B.bn — BHyTpeHHsAs: ¢noama, KM6 — KamOuii, K¢ — Kcwiema, H.Qn —
HapyxHaa ¢noama, dn — dosma

ny4ykax epBUYHbIE KCWeMa M ¢uio3Ma OTAENIeHbI OfjHA OT APYToi BTOPHMYHBIMH
NMpOBOIAIIMMM TKAaHAMU, IIPM 3TOM MeEXIy BTODMUHONH KCWIEMON M pacrmojo-
XEHHOI CHapyXu OT Hee BTOpPUYHOH (1o3Moii, HaXOAUTCS Npociolika KaMOus
(puc. 34 B, B). Takue myuyku Ha3bIBAIOT OMKPLIMbIMU B OTIMYME OT 3GKPbIMbIX,
KOTOpbIE€ COCTOSIT TOJILKO M3 NMEPBUYHBIX TKaHEl # He UMEIOT KaMOusl.

Kietku, cocrasnsiomue $ioaMy U KCWIeMy, NIEpBOHAYAIBHO OCYILECTBIISA-
JI1 TOJIKO NpOBelieHMe BellecTs. B mpoluecce 3BoMONUY pacTeHUI IIPOM30ILIA
Mg depeHIUaUS ITHX KIETOK Ha HECKOJIBKO CTPYKTYPHBIX TUIOB. OIHU U3 HHX
COXpaHWIM 3a C000if TONLKO (DYHKUMIO TPaHCHMOPTAa BEIECTB, APYTHe CTAIU
BBHIMONHATh MHEIE (DYHKIIMM, B TOM YMCIe MEXaHWYecKylo, (PyHKIUIO 3amaca-
HMS BellleCTB, UX BblieneHuA. TakuM oOpa3oM, M3 MPOCTHIX TKaHeH, MMelonMxX
OMHOPOIHOE CTPOEHHUE, MPOBOIAIIME TKAaHU INPEBPaTWINCh B TKAHH CJIOXHBIE
M IO COCTaBy 3JIEMEHTOB, ¥ MO pPa3HOOOPa3suIo CBOHCTBEHHBIX MM (DyHKIIMIA.
OcoGeHHO CIOXHOE CTpOeHMe XapaKTepHO sl BTOPUYHBIX NPOBOMSAIIMX TKAHEH
IPEBECHBIX PaCTEHMIA.

4.2. Kcunema

IMosiBleHMe KCHWIEMBI, WM ApeBECHUHBI, OBUIO HENOCpeACTBEHHBIM Clej-
CTBHUEM Iiepexolia pacTeHMii K XHM3HM Ha cylle. Y caMbIX NEpBbIX Ha3eMHBIX
pacTeHuif, UCKOINaeMble OCTaTKM KOTOPHIX HE M3BECTHBI, IOTPeGHOCTH B crie-
LIUATBHOM MpPOBOMALIEH TKAaHM, BEpOATHO, He 6bUI0. Ilpn HeGompIIMX pazMepax
DPacTeHUIi, CyIeCTBOBABIIMX B YCJIOBHMSIX BRICOKOW BIaXHOCTH, BOIA IOCTyIala
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B XMBbie KJIETKM OCMOTHUYECKUM IIyTEM U NEpeJBMralach B HampapieHUM Ipa-
JMEHTa KOHIIEHTPAaLlMM BELIECTB KJIETOYHOTO COKa. DTO MEpeIBHXEHHE OCYIIE-
CTBIISIETCS OYEeHDb MEIJIEHHO, M YBEJIMUeHHe pa3MepoB PacTeHUIA, TIPOMCXOAMBIIEES
B NIPOLIECCE UX IBOTIONMHU, HEU30EXKHO NOIXKHO GBLIO CONPOBOXAATHCS Pa3BUTHEM
npucocob/ieHnii, mopeammx ero 3¢gdexruHocTs. OIHO M3 HUX COCTOSIIO
B TOM, YTO KJIETKM CTAaHOBWIMCH IIPO3€HXMMHBIMM, a IIPOTOILTACTEI UX OTMHpA-
JIM, 4TO HECOMHEHHO 06/ieryaso MyTh CBOGONHOIO TMEepeNBIXXEHHUS BOABI MO UX
TIOJIOCTSIM.

OpgHako TIpH HEMXOCTaTKe BOIBI, YacCTO BO3HUKAIOLIEM B YCIOBUAX XH3HU
Ha Cyllle, TOHKHEe 0GO0JIOYKH, TepAIolIMe TYprop Nnpu 00e3BOXUBAaHUM KIETKH,
BTATMBAIOTCS BHYTPb €€ IOJIOCTH BCJIEACTBHE CHJILI CHEIUICHUS MeXIy MoJie-
KyJIaMH BOJIbI, 4TO NpPH NPONO/DKUTENLHOM AedUIMTE BIard MOXET NMPUBECTH
K CIUTOHIMBAHMIO KJIETKH, ee oOnuTepanuy. DTO He NMPOMCXONUT, €CIIM TOHKHE
TepBUYHBIE O0OMOYKH BOAOMPOBOIAIIMX 3JEMEHTOB YKpEIUIEHbl OTIOXECHMSIMH
BTOPMYHBLIX 060j104eK. Takue MepTBbie NMPO3eHXMMHbIE KJIETKH C TOJCTBIMU 60-
KOBBIMHU (TIPOONILHBIMM) CTEHKAMM BCTPEYAIOTCS Y HEKOTOPBIX JIMCTOCTEGETBHBIX
MXOB, HallpuMep, Y KYKYIIKMHA JibHa. CHIBHO CKOLIEHHBIE CMEXHbIe KOHEYHBIE
CTEHKM KIIETOK, HAXOMAIMXCA ONHA Hajl APYroi, OCTAlOTCA TOHKHUMM, Yepe3 HUX
OCYHIECTBJISIETCS TIepeIBUKEHUE BOIbI B BOCXOMAIIEM HalpaBIeHHUH.

VY [pyrux BHICIUMX pacTeHui (KpoMe MXOB) JBOJNIOLMS BOZONPOBOISLINX
3JIEMEHTOB ILIa 1O IyTH YaCTUYHOrO YTOMIHEHUs 000J104€eK, B KOTOPEIX COXpaHsI-
JIUCh TOHKHE, B PSJE CIIy4aeB NOBOJBLHO OOLIMPHLIE Y4aCTKH, COCTOSIIIUE TOJIBKO
13 000JI0YKH TEPBUYHOM, CITOCOOHOM NPUTATHBaTh ¥ YAEPXHBATh OOJBIIOE KO-
JIMYECTBO BOALI. E€ M3IMIIKY NOCTYNAIOT B NOJIOCTh KJIETKH U TPAHCIOPTUPYIOTCS
110 pacteHmio. IlosiBNieHre B YTOMIEHHBIX MECTaX JIMTHUHA, BHI3BIBAIONIETO OJpe-
BeCHEHME, 3HAYUTEIbHO YBEJIMYMBAET NIPOYHOCTh 06onoYeKk. Tak BO3HUKIA Tpa-
XeHia — OfVH U3 CeLUATN3UPOBAHHEIX BOXONPOBOASAIIUX IEMEHTOB KCHIEMBI
BBICLINX pacTeHUIHA.

Tpaxeuda — npo3eHXUMHas KJIeTKa, KOTopasi pa3BUBaeTCs HEMOCpPeACTBEH-
HO M3 KJIETKM NPOKaMOMS WIM KJIETKH, 00pa3oBaHHOW MHHMIIMAJILHOM KIIETKOi
KamOusl BCJIGACTBHE €€ TNEPUKIIMHAJILHOrO, WIM TaHTeHTaJbHOro, aeieHus. OHa
pacTeT IyTeM WHTPY3HMBHOTO POCTa, HOCTUTasi B IMHY HECKOJILKUX MM (Y arasl,
Hanpumep, g0 10 mMm). PasButue TpaxeWmnl CONMPOBOXIAETCS CHJIBHOH BaKyo-
Ju3anueit. bosble Bcero opraHoMIOB COCPeNOTOYEHO Ha pacTyilleM ee KOHIIE,
B HanGosiee aKTMBHOM COCTOSIHUM HaxXoOWTCs annapar IoibmIKu, y4acTByIO[uiA
B pocTe KieToyHoii obomouxku. Ilocne o6pazoBaHusi ee CTPYKTYPHBIX OCOOGeH-
HOCTelf M OOpEBECHEHHs] B TPaXCUAaX YBEJIMYMBACTCS COHEPXAHUE JIM30COM,
THAPONUTHYECKUE (HEPMEHTHI KOTOPHIX OCYNIECTRIIAIOT PaCTBOPEHHE (U3IC) BCe-
TO COIEepXUMOTO, MOJIOCTH TPaxeuH MOCTETNIEHHO 3aroNHAIOTC Bomoil. C TOKOM
BOJBI OCTaTKU CONEPXHMOTO YIAJISAIOTCA M3 KIETKH.

ITo xapakrtepy yTommieHwii 00OIOYEK, pasMepaM M PAcIOIOXEHMIO B HHUX
YYacTKOB NEPBMYHBIX 000JI04EK pa3iiMyaloT 3 TUIA TPaXeU: Koab¥amble, CHUpPaab-
Hoble U nopucmsie (puc. 35).
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Puc. 35. Tuns! BOZONIPOBONAIIMX JIEMEHTOB KCHJIEMBI IO XapakKTepy CTEHOK: A — KOJb-
yato-crnupanbHbiit; B, B — cnupanensiit; T, I — mopucrslit

Obo3nauenus: B.0 — OTJIOXCHHUS BTOPMYHBIX 000JI04€K, IY.C — IpPaHULIA MEXAY IBYMS
YJIeHUKaMH COocyla, 0.1 — OKaiiMJIeHHas 1opa, I.IT — [TOPOBOE TOJie

B xonbyaThix Tpaxeumax BTOpUYHast 000JI0YKA OTKJIALIBACTCS B BUAE KOJIell,
YAAJICHHBIX OJHO OT APYroro, Wi cOmDKeHHBIX. CTEHKH 3THX TpaxeuiJ MMEIOT
MaKkCHMaJbHble pa3Mephl Y4aCTKOB, COCTOSIIIUX TOJILKO M3 MEpBUYHOI 000/104-
ku. Ilpy pedunure BIarM OHM, XOTS U NMPOruGalOTCsT BHYTPh MOJIOCTH KIIETKH,
HO KOJIbYaThle YTOMIEHHS HPENSTCTBYIOT CWIBHOMY COMMXEHHIO CTEHOK, Ipe-
JIOTBpaias o0IMTepalMio TpaXeuanl.

B cnupaibHBIX TpaxeuAax YTOMIICHUS NMPEACTABISAIOT cO00ii cripaibHO 3a-
Kpy4eHHBIe jieHThl. Hepeiko B oHOI U ToO# Xe Tpaxeuje BCTPEYAIOTCA M KOJb-
yarhie, ¥ COMpalbHble yTOMIeHUs. Takue TpaXeuasl Ha3bBalOT KOJbYaro-CIu-
panbHBIMH.

Konbyateie ¥ chvpajibHble TpaxeUIObl COCTABJIAIOT NPOTOKCWIEMY, IMOpH-
cThie — MeTakcuieMy (puc. 36). M3 Takux 3JIEMEHTOB COCTOsIa KCUIeMa y GoJb-
LIMHCTBA WM3BECTHBIX HaM ApEBHEHLIMX Ha3eMHBIX pacteHui. IIpoTokcmiema
TAKOro Xe CTPOEHHUs CBONMCTBEHHA ¥ COBPEMEHHBIM pacTeHusAM. Hanuuue y xojib-
YaThiX ¥ CIMPATbHBIX BOJONPOBOISINMX 3JIEMEHTOB OGLIMPHBIX TOHKOCTEHHBIX
YYaCTKOB, CIIOCOGHBIX K pacTsXXEHHUIO, OYCHb BaXKHO B IEPUON aKTMBHOTO BEPXY-
LIEYHOr0 POCTa OCEBLIX OPraHoOB, NMPUBOMAINETO K MX YIIMHEHUIO. B 310 Bpems
PAaCCTOSIHUSI MEXIY KOJbYATBIMU YTONIIEHUSMM YBEIMYHUBAIOTCA, a CIMPATbHEIE
YTOJILIEHUS CTAHOBATCS Gosiee «KpyThIMU».
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SJIEMEHTBI

KOJIBYATHIE CIIMPAJILHBIE SJIEMEHTH MOPACTHE

ITIPOTOKCHJIEMA METAKCHJIEMA KCHJIEMA

nepsuvYHaia BTOpHYHaA

Puc. 36. Tunxl 31€MEHTOB NEPBUYHON U BTOPUYHOM KCHIEMBI

HauGonee npeBHMIt THI OPUCTHIX TPaxenn — tecmHuyhble. B duoreHese
OHM BO3HMK/IM U3 CNIUPAIBHBIX TPaXeua NMpH IUIOTHOM 3aOXEHUU U YACTUYHOM
CpacTaHMM BMTKOB CIIMPaJbHBIX YTONIIeHWi. B Takux Tpaxeupax yTONILEHMIO
U OIpeBECHEHMIO HE MOABEPIaloTCs JUIIL HEOONbIINE YIACTKN CTEHOK — ITOpEHI.
B BOIONPOBOAALIMX 3JIEMEHTaX MOPHI Bceraa okaiimiueHHbie. Oco0eHHOCTH pac-
TOJIOXEHUSA MX Ha GOKOBBIX CTeHKAX TpaXxeu[ ONpeneisieT XapakTep IOPOBOCTH.
B jeCTHMYHBIX Tpaxeujax MOpPbI PAcIONIOXEHbI B OAMH psAl Ha KaXIOil CTEHKe
TpaxeuIbl, OYEPTaHUSA MOP B STHX TpaxewiaxX BHITAHYTH IONEPEK CTEHKH, TO
€cTb aneprypsl nop wenesupusie (puc. 37 A). Tpaxeuanl ¢ JECTHUYHOM IMOpO-
BOCTBIO CBOMCTBEHHBI MeTakCHieMe OOJIBIIMHCTBA BHICIINX CHOPOBBIX PacTCHMIA;
Yy HEKOTOpHIX T'OJIOCEMEHHBIX, HAIlpUMep, Y CATOBHUKOB, OHHU BXOIST B COCTaB
BTOPMYHOM KCIJIEMEI.

Tpaxesa, win cocyd — 3TO ONHOPSIHLIA NPONOJBHBIA TSXK KIETOK, Ha3bl-
BaeMbIX WieHMKaMu. B ¢uioreHe3e WieHUKH Tpaxed NPOM3OLUIM M3 Tpaxewui,
M Y MHOTHX PacTeHMii OHM IJIMHHEIE, C KJIIOBUKaMM Ha KoHUE. WICHUKH onHOMI
Tpaxed COOGINAIOTCA MEXHy co00if He MopamMH, a CKBO3HEIMM OTBEPCTHSIMU —
nepghopayuamu, HaxoOAIMMHUCS Ha KOHEYHBIX CTeHKaX wieHukoB (puc. 37 B, B).
Hanuyue nepdopauuii xenaer tpaxeio 6oiee coBepHIEHHBIM HNPOBOASLIMM 3Jie-
MEHTOM, YeM Tpaxeuaa, TaK KaK NepemBUraioiieiicss U3 WieHUKa B WIEHHK Bojie
He TPUXOXUTCS TIPEONONieBaTh CONMPOTHRIEHHE NMOPOBLIX MeMOpaH. B monepeyHoM
CeYeHMH Tpaxeu OOBIYHO KpYIHee TpaXeum.

B MeTtakcuieMe HEKOTOPhIX MallOPOTHUKOB, HAlpUMep, Y OpiisiKa, WICHUKH
Tpaxeil, Kak ¥ Tpaxeunl, UMEIOT JIECTHUYHYIO IIOPOBOCTh GOKOBBIX CTEHOK. Ilpn
PasBUTHM Tpaxeu IOpHI, HaXONAIIMecs Ha KIMHOBUIHO CYXEHHBIX CMEXHBIX
CTeHKaX COCCHHUX MO BEPTHKAIM WIEHHMKOB, PacTATMBAIOTCA IONEPEK CTEHKH,
HX NopoBble MEMOpaHBI pa3phbiBalOTCS, IPaHMLB OKAWMIEHMIA CriaXHBaIOTCH.
Bo3Hukinye TakuM IMyTeM MHOXECTBEHHbIE epdopaliiy COXPaHSIIOT Ie/IeBUIHbIE
OYepTaHUsl, HO OHM IIKMpe OKaMJIEHHEBIX TOp.

M3 ronoceMeHHbIX TpaxeM BCTPEYAlOTCS BO BTOPHYHOM KcwieMe 3defphl,
THETyMa, BeJIbBUYMHU. Y 3pelphl, KakK U Y Op/sika, MHOXECTBEHHBIE nepdopauyu
ToXe o0pa3yloTcsl BCIEACTBUE pa3pylIeHMs MeMOpaH B OKaliMJIEHHBIX IOpax,
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Puc. 37. Tuns! nopoBocTH GOKOBBIX CTEHOK IMPOBOASIIMX JIEMEHTOB BTOPHYHON KCHJIEMBI
MOKPHITOCEMEHHEIX PAaCTeHHUIl: A — Tpaxeuaa TPOXONEHAPOHA C JIECTHUYHOI ITOPOBOCTHIO;
B — WwieHnK cocyna TIONBIIAHHOTO JiepeBa C JIECTHMYHOIM NepdopallMOHHOMN MIaCTHHKOMK
M CYNpOTHBHOIA MOPOBOCTBIO GOKOBLIX CTEHOK; B — wWjieHHK cocyna KileHa ¢ NpocCToif
nepdopallOHHO# IUIACTUHKOI M OYepeIHOi NOPOBOCThIO GOKOBRIX CTEHOK.

Obosnauenus: n.nd — nectHuyHasa nepdopalMOHHAsA IUIACTHHKA, 0.1 — OKaiMJIEHHBIE
MopH, 1.1 — npocTas nepdopallMOHHas TUIACTHHKA

PacroiioXeHHBIX Ha GOKOBBIX CTEHKax Gojiee MM MEHee GecropsiouyHO, HO OHU
HMMEIOT OKpYIVIble oyepTaHus. Takue nepdopauuy, OTuaMeTp KOTOPHIX GoJblue
JMaMeTpa OKaiiMJIeHMs MOpBI, Ha3hIBAIOT 3gedpoudnsimu. Y THETYMa U BeJIbBUYUHU
HECKOJIBKO Tlepdopalimii 3aTeM COEIUHSIOTCSA, U Ha KOHEYHBIX CTEHKaX WIEHHKOB
4acTo 06pa3yercs 1o OMHOMY CKBO3HOMY OTBEPCTHIO.

Y Bcex YNOMSAHYTHIX pacTeHUil TpaxeW, WIM COCYIbl, HEMHOTOUMCIICHHBIE,
M OCHOBHYI0 (DYHKIMOHAJIBHYIO Harpy3Ky HeCyT Tpaxewuhbl. ToabKO y TOKpPBITO-
CEMEHHEIX TpaxeW CTAHOBATCA MPeoOIafaloll¥M BOJOIPOBOASALIMM JIEMEHTOM
KCHJIEMBI, XOT M Y HHX BCTPEYalOTCSl PACTCHMs, KCWIeMa KOTOPHIX COCTOUT
TOJIBKO M3 TpaxeWi, HalpuMep, y JIpUMHCA. Y MHOIUMX IOKDPHITOCEMEHHBIX Tpa-
X€M CYIIECTBYIOT HapaBHe ¢ TpaxeumaMu. OueHb YacTo NMpPOTOKCHJIEMAa COCTOHT
U3 KOJNbYaTHIX M CIMPAIBHBIX Tpaxeuid, W JIMIIb Y CPaBHUTENbHO HEOOJBLIOro
YHC/a MpeACTaBUTENIEl 5TOrO OTHENa, HampuMep, Y 371aKOB, OCOK, HEKOTOPBIX
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60GOBEIX, CIIOXHOILIBETHBIX B MIPOTOKCHIEME BMECTO TPaXeUA Pa3BUBAIOTCA KOJb-
yaThle W CIMpajJbHBIE Tpaxed. DTO CYUMTAIOT IIPU3HAKOM HaubGosee BBICOKOIA
OpraHM3alMK TPOBOIAILEH CHCTEMBI.

Ilo xapakTepy HMOpPOBOCTM GOKOBBIX CTEHOK TpaXeWIbl M TpaXeHd CXONHEI.
Hapsmy ¢ JleCTHUYHOM, Y HUX BCTpedaloTcs Takke cynpomuenas (puc. 37 B),
ouepednas (puc. 37 B) (B 3TOM ciiydae OPbI pacnoNOXeHH! B IIAXMATHOM IIOpsKe), .
MHOTIa Gecnopadounasn TIopoBOCTb.

Pa3BuTue WieHNKa TpaxeH Y IMOKPHTOCEMEHHBIX PACTEHMI CXOMHO C pa3BHU-
THEM TpaxeUfbl, HO B OTIMYME OT Hee, Y WICHUKA Tpaxeu YTOJIIAIOTCs HE BCe
CTEHKH, a TOJIbKO GOKOBbIE, Ha KOTOPHIX (hOPMUPYIOTCA OKaliMJieHHbIe TTOpHl. Ko-
HEYHbIe CTEHKM KJIeTOK-WIEHHKOB, CHayajla TOHKME, BIIOCIEACTBUM OCIU3HAIOTCS
u pa3byxaior (puc.38). B ocnusHeHuM yyactsyeT ammapar [onbIku. DTHM 00b-
SICHSIETCSl CKOIUIEHUE TUKTHOCOM Ha KOHIaX Pa3BHBAIOILETOCs WIEHHKA TPaxeu.
Ilpu ero pocte B IMPUHY OCITM3HUBLIMECS CTEHKHU He BBIIEPXHBAIOT HANIPSKEHUS
U pa3peiBaloTcsa. Bo3MOXHO, YTO pa3phiB oGJier4aeTcsl M pepMEHTaTUBHEIM pa3-
pyllIleHHEM KOMIIOHEHTOB IepBUYHOM 060nouku. O6pa3oBaBmiasica nepgopauys
0GBIYHO OKpPYXEHa BAJIMKOM BTOPUYHOI 0GOIOYKHU.

n.nd

r

Puc. 38. PasHele craguu pasBuUTHs cocyna: A — MCXoaHbie Knerku; b, B — ornoxenus
BTOpHYHOI 0005104k, (HOPMMPOBaHHE OKAMMIICHHBIX NOp, NErpajauyus CONEepPXHMOTro
KJIETKH, Ha4aJlo OCIM3HEHUA KOHEUHBIX CTEHOK WieHHKoB; I' — yacts copMupoBaHHOro
cocyna ¢ npocroi nepdopanueit Mexny WieHNKaMH.

Odbo3nayenus. B — BaKyoJib, K.C.4 — KOHEYHbBIE CTEHKH COCEIHMX WIEHHKOB, 0.8 — OCTaTK!
qapa, 1.0 — OKaiiMJIeHHble TIOpHI, N.md — mpocras mepdopauus, UT — LMUTOIUIA3MA,
A — Anpo

TakuM o006pa3oM, IO IPOMCXOXIECHUIO Nepdopalu Tpaxeu, WIM COCYAbI
TIOKPBITOCEMEHHBIX, OTJIMYAIOTCS OT Nepdopaiyii, BCTpeYalomMxcs y apXeroHu-
IBHBIX pacTeHUi. Y mepBHIX OHM BO3HUKAIOT BCJIEACTBHE pa3phiBa GecropoBOi
4acTH KOHEYHOI CTCHKM WIEHMKAa, KOTOPOMY INpEALIeCTBYET XMMHYeCKoe Iepe-
poxaeHue KOMIIOHEHTOB IIEpBMYHO OOOJIOYKH, Y BTOPBIX — IIyTEM pa3phiBOB
MeMOGpaH okaliviieHHBIX 1op. IlepdopupoBaHHYIO KOHEYHYIO CTEHKY WIeHHMKa
coCyna Ha3bIBalOT NepPopayuornoii naacmurkol, oHa MOXET UMETh ONHO WM
HECKOJIbKO, MHOTa OY€Hb MHOTO CKBO3HBIX OTBEPCTHI, YTO KOppEIUpYET C €€
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OpHEHTAaLlell IO OTHOLIEHHIO K TpPOXONbHOM ocu wieHuKa. Ecim KoHeyHBle
CTEHKH CWIBHO HaKJIOHEHHI, Ha HUX 00pa3yloTcsa HECKOJIBKO nepdopauuii, pacmo-
JIOXKEHHBIX 00BIYHO B omuH psi. Takyio nepdopaioHHYIO TUIACTHHKY Ha3bIBalOT
secmuuunoii (puc. 37 B). Eciu KOHeYHas CTeHKa PaclonoXeHa TOYTH NepreHm-
KYJIIDHO K MPOMOJNBHOM OCH WieHuKa, GopMUpyeTCsa npocmas nepdopallMOHHas
IUTaCTHHKA, MMEIONIas TOLKO OHO CKBO3HOe oTBepcTHe (puc. 37 B).

Cocy/isl 3HaUMTe/IbHO JUIMHHEE TPaxems, Y Iy6a OHU NOCTUIaloT IJIUHEI 3,6 M,
Y KPYNHOJIMCTHOrO KMPKa30Ha, NMPEACTaBJAIOIEro coboi nuany, — Goiee 5 M,
Y HEKOTOPBIX PacTeHMit, 10-BUIMMOMY, BCTpEeYaloTcs ellle 6ojiee JUIMHHbIE COCY/BI.

Cocyn MOXHO CPaBHUTb C TMTAHTCKOH MHOTOKJIETOYHOM TpaxeMaoif, CMeX-~
Hble CTEHKH BHYTPEHHUX KJIETOK KOTOPOii Tiep(OpupoBaHL], a KOHLIEBbIE WICHUKHU
HMMeIoT He nepdopaiyy, a oKaiiMJIEHHbIE TIOPhI, C IIOMOMIBIO KOTOPEIX 3TH Wie-
HMKHU COOGINAIOTCA C IPUMMBIKAIOMMM K HUM JPYTMM COCYHaM.

JaBHO OBUIO 0OpaleHO BHMMaHME Ha B3aMMOCBS3b HEKOTOPHIX NpU3Ha-
KOB CTPOEHHS MPOBOASALIMX 3JIEMEHTOB KCHJIEMBI MIOKPHITOCEMEHHEIX: MX IJINHEI,
JIUaMeTpa, CTETNIeHM HAaKJIIOHa KOHEYHBIX CTEHOK, CTPOeHMs IepdopaloOHHBIX
TUTaCTHHOK, TUIIOB TIOPOBOCTH GOKOBEIX CTEHOK. YacTo BcTpevalomuecs ornpee-
JIEHHBIE COYETaHHS 3THX CTPYKTYPHEIX OCOGEHHOCTEH MO3BOJIWIN aMEPHKAHCKUM
yueHbIM B 30-e rT. XX crosieTus pa3spaGoraTh KOAEKC CIeLaIn3alMy PU3HAKOB
BOIONPOBOIAIIMX SJIEMEHTOB KCHJIEMBI.

CorjlacHO 3TOMY KOINEKCY, MCXONHBIM BOJOIIPOBONSAIOUM 3JIEMEHTOM Me-
TaKCWJIEMBl U BTOPMYHOI KCHJIeMbl ObLIa Tpaxemjaa C JIECTHUYHOIH ITOPOBOCTHIO
6OKOBLIX CTEHOK. B Xone 5Bo/onMM NMPOMCXOAMIIO YKOPOYEHYE KIETOK MPOKaM-
6us ¥ UHUIMATe# KamMOus, M, KaK CICACTBHE BTOT0, — YKOPOYEHME TpaxeHi.
Y UIMHHBIX Tpaxeul KOHEYHble CTeHKH He OTTPaHMYeHBI OT GOKOBBIX. YKOpPO-
yeHHe, NpeiecTBOBaBllee NMpeoOpa3oBaHUIO TpaxeUabl B WIEHMK COCyHa, CO-
MPOBOXAAIOCh M3MEHEHHMEM YITIa HaKJIOHa KOHEYHBIX CTEHOK II0 OTHOHIEHMIO
K NMPOIOJIBHON OCH KJIETKH M NMOSBICHUEM Ha HUX MHOTOYHCJICHHEIX OMHOPSIHBIX
CKBO3HBIX OTBEPCTUI, TO €CTh KOHEYHas CTeHKa Npeo6pa3oBhIBANACH B JIECTHHY-
HyI0 niep¢OpaLMOHHYIO IUIACTHHKY, KOTOpasi 06BIYHO KOPPEJIUPYET C IECTHUYHOMN
MOpOBOCThI0 GOKOBbIX cTeHOK. IIpy nanpHeillieM 5BONTIOHVOHHOM YKOPOYESHUH
06pa3oBaBUIMXCA TAKMM ITyTeM WICHUKOB COCYIOB, NepdopaliMOHHbIE TUIACTHH-
KM TipuoGpeTany Gojiee WIM MEHee MONEPeYHYI0 OPUEHTAIMIO, YMEHbIIATUCH UX
pa3Mephl, COKpAIlaJIoCh YHC/IO HAXOMAIIMXCd Ha HMX nepdopanmii, U3 KOTOPbIX
B MTOTe OCTaBAIach TOJLKO ONHA, XapakTepHas IUIs NMPOCTo¥ nepdopaliOHHOM
IJIaCTHHKK. BMecTe ¢ 3TMM M3MEHSUICA M THMII MOPOBOCTH GOKOBBIX CTEHOK —
OT JIECTHUYHOM K CYTIPOTMBHOHN U OYEPEIHOIA.

B cOOTBETCTBHH ¢ 5TMM KOIEKCOM, HanboJiee CrieliMaIu3upoBaHHbie COCYIbI
COCTOSIT M3 KOPOTKHX HIMPOKHMX GOYOHKOBMAHBIX WIEHUKOB, AHaMeTp Nepdopa-
LM KOTOPBIX MTOYTH paBeH aquaMeTpy KIeTKH. Takue cocynul BCTpeYaloTcs Y sICEH,
HEKOTOpBIX JpeBeCHEIX GOGOBRIX, Y MHOIMX TPaBAHMUCTHIX pacTeHuil. Ilocieno-
BaTeJIbHBIA XOI BOJIIOLMOHHBIX NMPeoOpa3oBaHMii BOZONPOBOAAIIUX 3JIEMEHTOB
H3006paxeH Ha puc. 39.
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Tpaxenapl ObUTA UCXOOHBIMU 3JIEMEHTAaMU HE TOJBKO IS
YWIEHHKOB cocyloB. B 3Bojonyu pacTeHuil HEKOTOphIE Tpa-
XEHIBI JATM Ha4yaJio KCHJIEMHBIM, WIH OpesecuHHbiM 80A0KHAM,
Ha3bIBacMbIM TaKXe aubpugopmom. OHY CBOKCTBEHHEI ITOKPhI-
TOCEMEHHBIM pacTeHUusIM. BonokHa oTinyaorca o THITMYHBIX
Tpaxeun, (KOTOphle MHOTAA HA3BIBAIOT COCYIMCTBIMM Tpaxe-
HIaMu, YTOOKI IONYEPKHYTh UX YYACTHE B IIPOBECHUHM BOMKI),
Goytee TONCTBIMU 000JI0YKAaMM M peayKLMeil Yucjia 1mop U Mx
okailimneHnuil. HeMHorounciaeHHbIe IPOCThiE MTOPEI, BCTpeYya-
I0IMeCS B CTEHKAaX IPEBECHHHBIX BOJIOKOH, OOBIYMHO MMEIOT
meJieBUAHEbIe oYepTaHus. IIpoMeXyTOYyHOe NON0OXEHUE MEXIY
COCYIMCTRIMHM TpaxeHWJaMH ¥ BOJIOKHAMM 3aHUMAIOT 6040KHU-
cmoie mpaxeudsi, KOTOphle MOTYT Y4aCTBOBAaTh B IIPOBENCHUM
BOJIBI, MX TIOPEI UMEIOT CJ1ab0 BHIpaXXEeHHBIE OKaiimyieHus. Bo-
JIOKHHCTHIE Tpaxeuibl BCTPEYaloTCs BO BTOPUYHOIN KcujieMe
QPeBECHBIX PO30LIBETHBIX.

TlepBuyHast ¥ BTOpMYHAsA KCUJIeMa Hapsiny ¢ BOXOIPOBO-

IAIMMM ¥ MEXaHMYECKUMM OGBIYHO CONEPXKUT TaKKe KHBbIE
MapeHXUMHbIe KJIETKHU, PacIojioXeHHble NMPOXOIbHBIMH Of-
HOPAMHBIMHU TsKaMU. COBOKYITHOCTb TaKMX KJIETOK Ha3bIBalOT
TI03TOMY msacegoii napenxumoii. Ee o6pazoBaHue — cieACTBHE
ocoboro THna quddepeHIHaUM KIETOK IPOKaMOUs WIH KJie-
TOK, 00pa30BaHHBIX KaMOMEM, MIPHU KOTOPOM IMPO3EHXMMHAS Pye. 39. Dpojio-
KJIETKA JEJTUTCS MOMEePeYHBIMHU MeperopoakaMu. Tak Kak MC- 1umoHHbie peo6pa-
XOIHBIE MepHCTEeMaTHYeCKUe KIETKM MMEIOT NMPO3EHXUMHYIO 30BaHUA NPOBOMA-
¢hopMy, TO KOHEYHBIE KJIETKH KaXIOro U3 NpONONBHEIX ToKkei WX 3"°;‘°“T°B
COXpaHAIOT KJIMHOBHUAHELIE OYePTaHHSA. Y TaKMX KJIETOK 000- :::pmﬂo Kewe-
JIOYKH YTOJIIAIOTCS M ONPEBECHEBAIOT MEHbLIE, YeM Y BOIO-
MPOBOMALIMX U MEXaHMYECKHUX 3JIEMEHTOB, B UX CTEHKaX ()OpMMPYIOTCS ITPOCTHIE
MOPKI, @ B CMEXHBIX CTEHKAX € BOIOIIPOBOAAILMMM 3JIEMEHTaAMU — NOAYOKAUMAEH-
Hble, B KOTOPHIX OKafiMJIeHUe Pa3BUBAETCHA TOJBKO CO CTOPOHBI BOIOIIPOBOASILETO
sieMeHTa. KieTKu MMeIoT NMpoTOIuIacThl ¢ MHOTOYMCIEHHBIMM aMIJIOIUIaCTaMH,
B KOTOPBIX OTKJIaIbIBAa€TCA 3aMIaCHOM KpaxMasl. Y HeKOTOPBIX PaCTeHU MPOAYKTOM
3amaca ciyXut macio. Takum 06pa3oM, B KCHJIeMe TOJIBKO ITapEeHXMMHbIE KIETKH
OCTaIOTCSl XUBBIMU. OHM MOTYT aKKyMy/JMpOBaTb HOHEI MMHEPAIbHLIX BEIIECTB,
PacTBOpeHHBIX B BOIE, YTO MMEET BaXHOE 3HAYEHHE IS PEryJsiy COJIEBOro
peXuMa pacTeHHUH. Y ApeBeCHBIX PaCTEHUI C MOIHLIM BTOPUYHBIM YTOJIIEHHUEM
MapeHXUMHBIE KJIETKH OCYLIECTBIISIIOT TAKKE PaIMaIbHYIO CBS3b MEXIY Pa3HBIMM
CIIOSIMM BTOPMYHOH KCWIEMBI, COCTaBIISIsI KCWIEMHBIE, WY APEBECUHHEIE JIYIH.

4.3. ®daoama

B 3BOMIIONMH PaCTUTENBFHOTO MUPA 3JIEMEHTHI, TPAHCIIOPTUPYIOLIHME TIPOAYK-
Tl ¢oTOCHHTE3a, NO-BUIMMOMY, NOSBHIMCEH PaHblle BONONPOBOAAMMX. B Ko-
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POBOI YaCTH CJIOEBHIN KPYIHEIX GYphIX BOZOpOC/eil 3Ty (PYHKIIMIO BBIIOTHAIOT
cJIeTKa pa3BeTBIEHHbIE YIVIMHEHHBIE KIE€TKH, HasbiBaeMbie TPYOOBUIHBIMU TH(a-
MH, CUTOBUAHBIMH IMdaMM ¥ CHUTOBUIHHIMM TpyOKamu. VIX CTEHKM, CMeXHbIe
C IPYTMMM TaKMMM Xe DJIEMEHTaMH, TIPOHM3aHE MHOTOuMcIeHHBIMM (50—60 mT.
Ha 1 MKM2) 1a3MOJECMEHHBIME KaHablaMu auamerpoM okoio 0,06 Mkm. On-
HAaKO COBOKYITHOCTb THMX KJIETOK HeJb3d CYMTaTh NpooOpa3oM ¢iosMbl BHICIIMX
pacTeHuit, B 06pa30BaHHM KOTOPOH Y4aCTBYIOT BaCKyJISIPHbIE MEPUCTEMBI — IIPO-
KaMOmit 1 KamMOuil, COCTOSINIME M3 TPO3EHXMMHBIX, HMKOTOa He BETBSLUIUXCSH
KieTox. PazputHe (1o3Mbl y BBICHIMX Ha3eMHBIX pacTeHMI LU0 fojiee WM MeHee
CHHXPOHHO C Pa3sBUTHEM KCUJIEMBI.

IIpeanonaraioT, YT0 y CaMBIX OPEBHUX Ha3eMHBIX pacTeHHil (osMbl Kak
CIeIMaIU3UPOBAHHON TKaHM He ObU10. OOBIYHBIE NapeHXMMHbIE KJIETKM OTHO-
BPEMEHHO OCYLIECTBIISUIM METaGOJM3M U TPaHCIIOPTHPOBAIM OpraHWYecKue Be-
11leCTBa, CHHTEe3upyeMble pacreHueM. ITo3nHee npousouuin pasneneHue GyHKumi
u muddepeHIMaLM KIETOK Ha 2 THUIIA: COGCTBEHHO MPOBOASALINE M NIaPEHXMMHEIE.

JlocToBEpHBIX JaHHBIX O CTPOEHUM NPOBOMALIMX 3JIEMEHTOB (hJIO3MBI Y Hep-
BEHIIEB Ha3zeMHOU (JOpPHI HET, OOMHAKO Y PMHMM OOHapyXXeHbl YIIMHEHHEIE
TOHKOCTEHHBIE KJIETKH C IUIa3MOAECMEHHBIMM KaHAJIbIIAMU U MIOPaMH, KOTOPHIE,
BO3MOXHO, Y4aCTBCBaJIM B IIPOBEICHMM PACTBOPOB OpPraHMYEeCKUX BeuecTB. B cre-
OMAX nMcTOCTeOENIbHBIX MXOB, B YAaCTHOCTH, YV KYKYIIKWHA JIbHA, 9Ty (PYHKIIUIO
BHITIOJHAIOT JVIMHHBIE TOHKOCTEHHBIE KJIETKM, CJierka pacuIMpeHHbIE Ha KOHIIaX.
3—4 TakWe KJIETKH COCTABJIAIOT NMPOMOJbHBI OTHOPSAAHBIA TEXK. CBA3b KIETOK
B TIpefieSiaX OHHOTO TSKA M C KJIETKAMM COCEIHMX TsXel OCylIeCTBIIETCSA € TIOMO-
IbIO TUTa3MonIecM, Haubonee OGIIbHBIX Ha KOHEYHBIX CTEHKaxX KieTok. Pa3sutue
5THX 3JIEMEHTOB UMeeT MHOTO 06111eT0 ¢ GOpMUPOBAHMEM TUITMYHBIX IIPOBOMSIIIX
97IeMEHTOB (bJI03MBI BRICIIIUX PACTEHHIA.

Y octanbHBIX BBICHIMX PAacTCHMI NPOBOIIILME 3JIEMEHTHI IPEACTaBICHB
CUTOBMIHBIMHU KJIETKaAMH U CUTOBUIHEIMM TPYOKaMu.

Cumogudnvle Kaemku CBOWCTBEHHbI apXerOHHUANLHBIM PAacTeHHSIM, KpOMe
MXOB. DTO IJIMHHBIE TIPO3EHXUMHBIE KJIETKH, TOHKHE TePBUYHBIE OBOJIOUKH KO-
TOPHIX NPOHM3aHB MHOTOYMCICHHBIMU IIa3MOAECMEHHBIMU KaHaJlbLlaMH, pac-
NMOJIOXEHHBIMHU Ipynnamu. B mporecce pa3sBUTHSI KaHaibLbl PaCUIMPSAIOTCA, Ha-
XOAALIMECS B HUX IUIa3MOIECMBI YacTO Pa3pBIBAIOTCH, M B CMEXHBIX CTEHKaX
COCEHMX KJIETOK 00pa3yioTc CKBO3HBIE OTBEPCTHS, TPYNITBI KOTOPHIX OKPYXKEHB
HeGOMbUIMMY BATMKaMK 060/I0YKH. YYaCTOK KIETOYHO! CTEHKH C IPYNIION TaKuxX
KaHAIbLEB NPY PACCMOTPEHHM B IUIaHE HAlIOMHHAET CUTO, IO3TOMY €0 Has3bl-
BaIOT CUMOBUOHbIM noiem, a KJIETKH, B CTEHKAX KOTOPBIX HaXOHATCS CHTOBHIHEIE
nons, — cumosudnsimu. BriepBeie oHu 66uTH onucanbl T. Tapturom B 1837 .

B CHUTOBHIHBIX KJIE€TKaX CUTOBHAHBIC IOJISI PAcIONOXeHbl Ha MPOXOJBHBIX
crenkax (puc.40A). YV miayHOB OHM HEMHOTOYHMCIIEHHbIE, OYEHb MEJIKUE, Y Na-
TIOPOTHUKOB — BeChMa OGMJIbHbIE, COMKHYTHIE, UMEIONIME YIJIOBAThIE O4ePTaHUI
(cM. puc. 74 B), y ronoceMeHHbIX — Gojiee peaKye, OGHIYHO OBATBHBIE HIIM OKPYT-
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aste (cM. puc. 104 B). IIpocseTs! KaHabLEB BapbUpPYIOT 0T 0,15 MKM y HeKOTOpHIX
IUIAyHOBUAHBIX, HANIPUMeED, Y MOMYIIHUKA, IO 1—2 MKM y XBOWHBIX.

B sBomolMH pacTeHHH NPOMCXOAMIO YMEHBIIEHHE MIMHBI CUTOBUIHBIX
3JIEMEHTOB HE TOJBKO B CBA3M C YKOPOYEHHEM KJIETOK 0Opasyiomux MX Mepu-
CTeM, HO TaKXKe BCJICACTBUE NONEPEYHBIX JAeNEHUI MepHUCTEMATHYECKUX KIIETOK,
NpeauIecTByOIMX UX auddepeHIMalny B CUTOBHAHBIC 3JIEMEHTHL. YKOpoYe-
HHUE KJIETOK CONPOBOXIANIOCH YBeJIMYESHUEM MX IMAaMETPOB, COKpallleHUEM Yucia
CUTOBMIHBIX TIONieli Ha MPOJONLHBIX (GOKOBBIX) CTEHKAX M COXpAaHEHMEM MX
Ha KOHEYHEHIX CTEHKAaX. DTH CTPYKTYPHBIE IIpeoGpa3oBaHMs NPHUBEIM B UTOre
K TOSIBJICHUIO BTOPOr0 THMIIAa TIPOBOASAIIMX 3JIEMEHTOB — CUTOBUAHBIX TPYGOK,
CBOMCTBEHHBIX TOJILKO ITOKPBITOCEMEHHBIM DaCTCHHSIM.

O Bovore
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Puc. 40. DpomouMoHHbIe Npeo6pa3oBaHusi POBOAAIIMX IEMEHTOB BTOPUYHOMN (DIIOIMEL:
A — curosuaHas Kierka; B—-3 — ykopoyenne WieHHKOB CHTOBMAHEIX TPYGOK B Ipoliecce
3BOJIIOLIUH.

Ob6osnauenus: x.C — xnerku Crpacbyprepa, 1 — GbnO3MHEI JIyy, I.C.M — npocTas
CHUTOBM/IHAA IUIACTHHKA, C.K — COMPOBOXHAIOUIME KJIETKU, C.N — CHTOBUAHEBIC TOJ,
C.C.NN — CJIOXHbIE CHTOBUAHLIE IUIACTHHKH
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Cumosudnas mpy6xa npencrasiser coboii OXHOPSAAHBIA MPOXONBHBIA TAX
KJIETOK, Ha3biBaeMbIX WIEHMKaMM, KOHEYHble CTEHKH KOTOPBIX IIpEBpAINECHBI
B CUTOBMJIHBIE IUIACTUHKU: Npocmole, €CIA OHM UMEIOT 110 OMHOMY CHTOBHIHOMY
nomo (puc. 40 [1-3), v ca0xcHse, €CIM CUTOBUIHBIX NONIEH HECKOIBKO H OHM pac-
nojioxXeH:! B onuH pax (puc. 40 B-T). Cnoxubie CUTOBMAHBIE IVIACTUHKH BCETTa
PAacTIONOXeHB! HAKIIOHHO K IPOIOJIBHOM OCH WIEHMKA, a MPOCThie 06BIYHO Gonee
WK MeHee nonepe4yHo. CUTOBUIHBIE IOJIS1 IPUYPOUYEHBI HE TONBKO K KOHEYHBIM
CTeHKaM WIEHHMKOB, OHM BCTPEYaloTcsl ¥ Ha MX GOKOBBIX CTEHKAaX, B YaCTHOCTH,
OHM OYeHb 06MIILHB Y Gepe3bl. KaHasbiibl B GOKOBBIX CHTOBUAHKIX ITOJISIX BCETAA
GoJtee Y3KONPOCBETHBIE, YeM B CUTOBHMAHBIX IUTACTUHKAX.

CTpyKTypHas 3BOJIIOLMS YWIEHUKOB CUTOBUIHBIX TPYGOK IPOMCXOMIIIA B TOM
Xe HalpaBleHNH, YTO ¥ SBOJIIOLHUS WIEHHKOB cocynoB (puc. 40 B-3).

HecMoTps Ha HEKOTOPOE BHEILIHEE CXOICTBO, IIPOBOASALINE SJIEMEHTHI KCH-
JieMbl ¥ (IO3MBI UMEIOT M CYLIECTBEHHble pa3znyusA. Pa3sBUTHE TpaxeajbHBIX
3JIEMEHTOB CONPOBOXIAETCA pa3pylliEeHMEM MX IPOTOILIACTOB, TO3TOMY OHH (PYHK-
LUOHUPYIOT, Gyayuu MepTBbIMH. [Ipu muddepeHIMALMY CUTOBUTHBIX SJIEMEHTOB
TakXe MPOMCXONAT JeCTPYKTUBHbIE M3MEHEHMS MPOTOILIACTOB, HE NMPUBOAMIIYE,
OIHAKO, K MX MOJHOMY MCYE3HOBEHMIO, ITO3TOMY (PYHKIMOHUPYIOILIUE CUTOBHI-
HbIE 3JIEMEHTHI XUBbIE.

ITpn u3yyeHUH Pa3BUTHS CUTOBHMIHBIX 5JIEMEHTOB BHUMaHHE YAENSIOT ABYM
Bompocam: 1) 0COGEHHOCTSM [1€30praHH3aLMM IIPOTOILIACTOB U 2) (JOPMHUPOBAHUIO
CHUTOBHIHHIX ToJieit. B Xapakrepe pa3BUTHS CHTOBHAHbBIX KJIETOK ¥ CHTOBHAHBIX
TPYOGOK HET CYLIECTBEHHbIX Pa3IM4YMiA. .

Knerka, npucrynatomas x auddepeHumanmy B CHTOBUXHBIN JIEMEHT, UMeET
TOHKYIO NEPBUYHYIO 000JI0UKY C IUIa3MOIECMEHHBIMHM KaHaIbIIaMH, NIPHYPOYEH-
HBIMH K €€ KOHEYHBIM cTeHKaM. IToIocTh KIIeTKM 3aHATa KPYMHO#K LeHTPaIbHOM
BaKyOJIbIO, OTIEJIEHHO! OT IIOCTEHHOTO CJIOS LIUTOIUIa3MBI TOHOoIUTacToM. Ha paH-
Hel CTallM pa3BUTUS KJIETKA COIEPXHUT BCe OpPraHOMIBI, MIPUCYILHE JTI000 XHUBO
xierke (puc.41).

B npouecce mucbdepeHIALTNA CUTOBUIHOIO 3JIEMEHTa B HEM paspylliaeTcs
TOHOIUIACT, M CONEPXUMOE BaKyOlM CMELIMBaeTCs C ruamoruiasMoit (puc.4l1 B).
OpHa U3 BaXHbIX 0COGEHHOCTE Pa3BUTHS CUTOBUIHBIX 3JIEMEHTOB COCTOMT B I10-
ABNeHUH B HeM diosmHoro 6e/ka (P-6esxa). CHavyana OH MMEET BUI CIM3EBBIX
tenen (puc. 41 B). BriocneactBUM OHM TEPAIOT YETKHE KOHTYDBI, PacILIbIBAIOTCS,
u ®-6en10K npuobperaer HuTyatoe (PpuGpHLIAPHOE) crpoeHue (puc. 41 B, T).

PaspyieHuio ToHoIIacta ¥ nosigieHnio M-Gejika COMYTCTBYIOT M Jpyrue
M3MEHEeHHs TIPOTOIUIACTa: MCYe3aloT PUGOCOMEI, a rmocie dOopMHUPOBAHUSA CHTO-
BMAHBIX mojie#t — anmapar Tonbmku. B xieTke ocTaeTcs TOHKMIA TIOCTEHHBIiH
CJION LMTOILIa3MbI C HEGONBIIMM KOJMYECTBOM SHIOIUIa3MaTHYECKOM CeTH, He-
MHOTOYMC/IEHHBIE TIACTHUAB ¥ MUTOXOHAPHH, B KOTOPHIX MOYTH HET BHYTPEHHUX
MeM6paH, a Takke @-6enok. Ero ¢pyHkuusa He sscHa. BoamoxHo, uto GhuGpHLIEI
0enKa UrpaloT MEXaHU4ecKylo pojib, YIEPXKUBasi Ha ONpeeJeHHbIX MECTaX OCTa-
IoliMecsa B KJeTKe opraHomabl. Bosiee pacnpocTpaHeHO MHeHHe, 4TO Glaromaps



Diasa 5. ITocmosnnvie mxanu 87

Puc.41. CxeMbl NoCeR0OBaTENLHEIX 3TANOB Pa3BUTHA WIEHUKA CUTOBHIHOMN TPYOKH.
Obo3nauenus: B — BaKyollb, KM — Kaljio3a, MTX — MUTOXOHIPYA, IUIN — IUIa3MOIECMEI,
I3 — IUIa3MaJieMMa, C.K — COMPOBOXIAIOIME KIETKH, C.IUI — CUTOBUIHAS IUIACTMHKA,
C.T — CJIM3EBOE TeNblie, T — TOHOMIACT, .0 — dmoaMHbI# Genok, 1 — AApO

CIOCOBHOCTH K COKpAIleHUI0 MonieKyn (KoHTpakrwibHoct) P-Gesok cmoco6-
CTBYET IIPOTAJKMBAaHUIO BEIECTB U3 ONHOM KJIETKH B APYIYIO Yepe3 CUTOBHIHBIC
nojist. IIpu noBpeXXIeHUH CUTOBUAHBIX 37IeMeHTOB P-0e/IOK 3aKynopHUBaeT OTBEP-
CTHMSI KaHa/IbLIeB CUTOBUAHBIX NOJIel, NpeqoTBpallas BHITEKAHHE COHEPXKHUMOTIO.
HecMotps Ha mecTpyKTUBHBIE M3MEHEHMs IPOTOIUIACTa KJIETKAa OCTaeTcs Xu-
Boii. Hannuue B Heil ru1a3sManeMMBl onpefeisier naﬁnpa'renbﬂylo TIPOHUILIAEMOCTD
KIIETKH, €€ CIIOCOGHOCTh K ILIa3MOJH3Y.

Anpo — HauboJNee KONTOBEYHBINH OpPraHOMA KJIETKH, OHO Pa3pyIIaeTCH TOMb-
KO 1ocie (OpMHPOBaHMS CTPYKTYPHBIX ocoGeHHocTell oGonouku (puc. 417T),
HO Yy HEKOTOPBIX pacTeHMH, HampuMep, y O0JIOTHOIO KHIapuca, CeKBOHM M He-
KOTODBIX APYTHX, SIIPO WIH ero pparMeHThl COXPAHAIOTCA B 3pPEJIbIX CHTOBHIHBIX
97ieMeHTax. Y GONBLIMHCTBA PACTEHHUI CHTOBUIHBIE BIIEMEHTHI QYHKIMOHUPYIOT
Tocinie pa3pyluieHus siipa.

Pa3BuTHe CHUTOBMIHOIO IONA, MPOMCXOAAINEE OTHOBPEMEHHO C M3MEHeE-
HUSAMH MPOTOILIACTa, — IpUMep ocoboro Tumna auddepeHIManuu MepBUYHOrO
nopogoro noJs. Ha HayanbHbIX 3Tanax pa3BUTHSI CHTOBHUIHOTO 3JIEMEHTA IUIAa3MO-
JECMEHHbIC KaHAIbLIBI NIEPBUYHOIO MOPOBOTO NOJS 3aM0JIHEHBI IIa3MOIECMaMHu.
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Bckope BOKDYT KOHIIOB MJ1a3MOIECMEHHBIX KAHAIBIIER, EPECEKAIOLINX CMEXHEIE
CTEHKH KJIETOK, NMOABISAIOTCS GJIAIIKH CUMHTE3HPYEeMOro KIeTKOH rnomcaxapusa —
Kaa103el (pnc.42). Onu paspacTalorca B TONILMHY, BRITECHAA BELLECTBA, Cllaraio-
LME KIETOUHYIO cTeHKY. OTIoXeHUA Kalio3kl, 0Opa3opaBlinecs Ha 060X KOH-
[aX I1a3MOJeCMEHHBIX KaHaJIbleB, B KOHLIE KOHLIOB CMBIKAIOTCA, H BCA TOJIOCTD
KaHa/blia OKa3hIBaeTCA BBLICTNAHHOM Kawiosol (puc. 41T; 42). Ee naneHeiimee
HAKOIUIEHHe NPHBOAUT K 3HAYMTENIBHOH 5PO3HH CMEXHBIX KJIETOMHbIX CTEHOK,
NpY 3TOM NOJMHOCTBIO Pa3pylllaloTcs TOJBKO BelliecTBa MaTpHMKca, a MUKpodu-
OpUIUIBI LIEJUTIONO3bI CMELNAIOTCS K KpasAM pacUIMpsiomlerocd TakuM o6Gpasom
KaHansla. Ilpy oyeHbL CHIBHOI 3PO3MM CTEHOK OTAENbHBIE KAHANBIE MOTYT CO-

Prc. 42. PasauTHe CHTOBHIHOIO MONS B MPOBOMAIIMX 3MeMeHTaX NIOMEl KieHa: A —
AEKTpoHHasA Mukporpadus; b — pucyHok no Mukporpagmu.

Obosnavenus: K1 — OTNOXEHHS KAUIO3bI, MK.TI — MEXKIETOYHas [UIACTHHKA, U3 —
IUIasMaieMMma, T4 — TUIa3MOJECMEL, 1.0 — MNepBHYHas obonoyxa
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€IMHUTLCA B OYEHBb HIMPOKHE KAHAIbIIbI, AMAMETP KOTOPBIX MHOIOA AOCTUTAaeT
15-30 MM, KaK B CHTOBMIHBIX TpyOKax aitaHTa, fICEHs, THIKBHI (puc.43 A).
Cdopmuposasiieecsi CUTOBULHOE Tojie 0ObIYHO OKPYKEHO HEOONMBUIMM BAIMKOM
006010YKH.

Kanno3a HakanmBaercsi B 00/1aCTH CHTOBHHOTIO T10JIs1 B TeYEHHE BCeil XXu3-
HM TPOBOMALLIETO 3JIEMEHTA, B PE3YJIbTaTe Yero MPOCBEThl KaHAJIbLIEB IOCTENIEHHO
COKpAlIaloTcs, a 3aTeM ITOJTHOCTBIO 3aKynopuBaloTcs Kamno3oil. KpymHeie ot-
JIOXEHUs KaJUlo3bl, 3aKphIBAIOLLME NMOBEPXHOCTb CUTOBMIHOIO IOJSI WM Beeii
CUTOBHIHON IUIACTUHKM, HA3BIBAIOT Mosoaucmeimu menamu (puc. 43 B). Takue
CHUTOBHUIHbIE JIEMEHTHI, YTPAaTUBLIKE CIIOCOGHOCTb K MPOBEAECHUIO BEINECTB, OT-
MHPAIOT. Y HEKOTOPHIX MHOTOJIETHUX PAaCTEHWiI MO30JIMCTBIE Tela CO BpeMEHEM
PacTBOPAIOTCA, HO JeATETbHOCTh CUTOBUIHOTO 3JIEMEHTAa, €CTECTBEHHO, HE BOC-
CTaHaBJIUBAETCA.

HakoruieHreM B 06/1aCTH CUTOBUIHBIX IIOJIEH KAJUIO3bI, @ TAKXKE PA3PYIICHH-
€M s1pa 00BACHAETCS HEXOJTOBEYHOCTh CUTOBUIHOTO 3JIEMEHTA, GYHKIIMOHUPYIO-
1ero Y GONbIIMHCTBA paCTEHHI B TeYEHHE OTHOTO0, pexe — 1,5—2 BereTallHOHHEBIX
nepuonos. VicKimodyeHre COCTaBIAIOT MHOTHE TTallOPOTHUKHM, B KOPHEBHIIAX KO-
TOPBIX CHUTOBHMIHLIE KJIETKH OCTAIOTCS JXXMBBIMU HECKOJIBKO JIET, U HEKOTOphIE
onHomonbHble. ECTh CBeeHUSI, YTO Y NMaJIbM CHUTOBMIHBIE TPYOKH COXPaHSIOT
XH3HECTIOCOOHOCTh B TeYEHHE AECATKOB JieT. bobllas, Mo cpaBHEHHUIO C rojio-
CEMEHHBIMM M JBYHOJIbHEIMYM ITOKPHITOCEMEHHBIMH, TIPOHOJIKUTENBHOCTD XU3HHI
CUTOBMIHBIX 2]IEMEHTOB 3THX pacTeHHWil, BOBMOXHO, CBS3aHa C MaIbIM KOJIHWYe-
CTBOM B HHX KaJUIO3BI.

Hapsiny ¢ npoBomsiiuMu 3JeMeHTaMu (yiosMa 0053aTeNbHO CONEPXUT Ia-
peHXMMHBIE KJIETKHM, KOTOphbIEe, KaK M B KCHJIEME, PAacIONOXEHBI MPOXOILHBIMHU
OMHOPSMHBIMM TSXaMH, & Yy PAcTEeHU! ¢ MOLIHBIM BTODMYHBIM YTOJIEHHEM
COCTaBJISIIOT Takke (IodMHble, WIN JyOsHbIE JIy4M, IpeIcTapisiiomue coboit
NPOIO/KEHNE KCUJIEMHBIX, WM IPEBECUHHBIX JIy4eil.

ITo BhIMONHSIEMBIM (GYHKUMAM MapeHXUMHbIE KIETKU (DIO3MBI IBYX THIIOB:
OIHY U3 HUX BMECTE C CHTOBUIHBEIMM 3JIEMEHTAMM HEHOCPENCTBEHHO YYacTBYIOT
B OCYIIECTBJIEHMM TPAHCIIOPTa OPTaHMYECKMX BELIECTB, a IPYrHe CIyXar Xpa-
HUJIMILIEM BEINECTB 3alaca M B KaKOH-TO CTENEH! PErylIupyloT MHTEHCHBHOCTh
HUCXOHSILETO TOKA.

Heo0xomMMOCTh CO3MaHMA YCTOMYMBBLIX KOMIUIEKCOB IPOBONAINMX M Ta-
PEHXMMHBIX KJIETOK CBF3aHa C OCOGEHHOCTAMHU b depeHIIHay CUTOBUIHBIX
3JIEMEHTOB, B Npoliecce KOTOPO, KaK yxe ObUI0 CKa3aHO, OTMUPAET AP0, Peryin-
pyioniee IesiTeJIbHOCTE JII060# XuBoil KieTKn. CUTOBUIHbBIE KIIETKM COSIUHEHBI
C acCOLIMMPOBAaHHBIMH C HMMM NAapEeHXUMHBIMM KJIETKAMH TOJYCUTOBHIAHBIMH,
WM OJHOCTOPOHHUMU TOJISIMH, PA3BMBAIONIMMHUCA M3 TIEPBHYHBIX IOPOBBIX IO-
Jieil, HO B CTE€HKE CUTOBUIHOIO 3JieMeHTa (hOpMHpPYETCS CHUTOBMIHOE IIOJIE,
a B CTeHKe MTapeHXMMHOM KJIeTKM — 06bIYHas MpOoCTas 1opa.

B omiuune OT G€3bSNEPHBIX CUTOBMAHBIX 3JIEMEHTOB 3TH IapeHXMMHbIE
KJIETKHA MMEIOT KPYIHbIE, HEPEIKO MOMUIUIOUAHBIE SIipa, B HUX MHOTO MMTOXOH-
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Puc. 43. ®rnosma THIKBbI Ha nonepeHoM (A) u npononsHoM (B) cpesax.
Ob6o3Hayenun. 6.c — GOKOBbIC CUTOBUIHBIE MONA, K.3 — KaMOMaJIbHas
30Ha, KJI — Kaljlo3a, K.C.II — KAHAIBLUEI CHTOBMAHOTO MOJNS, M.T —
MO3OJINCTOE TeNO, N — NAapeHXUMHBIE KIETKH, C — COCYH KCHJIEMS,
C.K — CONMpPOBOXHAIOUME KIETKM, CI — CONEPKMMOE CHUTOBMIHBIX
TPYGOK, C.I — CHUTOBUIHbIC IVIACTHHKH B IiaHe (A) u B paspese (B)
C.T — CUTOBUIHBIE TPYOKH, 1 — SAAPO
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JIPHil C XOpOLIO Pa3BUTON CUCTEMOIl BHYTPeHHHX MeMOpaH, 4TO CBUAETEILCTBYET
0 QPYHKUHMOHAIBHOM aKTHBHOCTH 3THX OPraHOMIOB, MHOTOYMCIIEHHBIE PHGOCOMEI,
€CThb IUIACTHABI, HO 6€3 KpaXMaJIbHBIX 3epeH, BCTpeyaeTcs cimM3b. Bakyonn yaie
Bcero Menkue. B atnx kierkax npoucxoaut aktuBHEIA cunTe3 PHK, AT®, yacts
KOTOPHIX TIO TIOJIYCUTOBUAHBIM IIOJIIM ITOCTYNAeT B CUTOBUIHEIN 3JIEMEHT M HC-
NoJIb3yeTcsl B MpoLiecce MepeaBIXEHUS BEIIeCTB, TPEOYIOIEM 3aTpaThl SHEPIUH.

Y cIOpOBEHIX apXeTOHHANBHBIX pacTeHHi Takue PYHKUMOHANBHO CBSI3aHHbIE
C CHTOBMIHHIMH 3JIEMEHTaMM KJIETKH, He HMeEION[He CIEeUHaIbHOro Ha3BaHu,
HaXoIITCS CpPeld KIETOK TAXEBOM IPOINONBHOI NMapeHXMMBL Y- IOJOCEMEHHBIX
OHM MOIYT OBITH KaK B TAXEBOH, TaK M B JiyuyeBod mapenxume (puc. 40 A).
9. CrpacOyprep, KoTopelil Brepsrie X omucan B KoHue XIX Beka, Ha3Ban 3TH
KIETKH ansOymunogvimu (benkossmu). BriocinencTsuy oxasaiock, 4To IO COIEp-
XaHHIO OejKa OHM He OTIMYAIOTCS OT APYTMX NapeHXHMHBIX KJIEeTOK (PjIo3MEI,
TIO3TOMY MX CTaIN Ha3bIBaTh Kaemkamu CmpacOypeepa. \

Y Bcex apXeroHHAJILHHIX PACTeHHIl CHTOBUIHBIE M IMApeHXWMHBIE KJIETKU
Pa3BMBAIOTCS M3 Pa3HEIX KJIETOK MPOKaMOMSA WK MPOU3BOAHLIX KaMOus, TO €CTh
MeXIy HUMH HET OHTOTEHETHYECKOU CBSI3H.

Y NOKpPHITOCEMEHHBIX 3TH CIIEHATH3NPOBaHHbIEC MTAPEHXUMHBIE KJIETKH Ha-
3BIBAIOT CONPOGONCOAIOUUMU, WIN Kaemkamu-cnymHuuyamu. Ilo ogHoil wmm He-
CKOJIBKO OHHM PaCHOJIOXEHHI BAOJb KAXIOro WieHHKAa CUTOBUIHONK TpyOKM, cO-
CTaBIIsAsA C HUM OYeHb YCTONYMBHI Komiutekc (puc.41 B-T; 43 B).

YjneHUKH CUTOBUIHON TPYOKM M €ro CONPOBOXAHAIONINE KIETKH pPa3BHUBa-
10TCI M3 OTHON MHMUMAJILHOM KJeTKH. B pesyibraTe ee JeJeHHS NPOXOIBLHOM
neperopoaikoii o6pasyiorcss 2 KIETKH: OfHA M3 HHUX pa3pacTacTcsi B IIMPHHY
u muddepeHumpyercs B WICHMK CUTOBHAHOM TPYGKM, Ipyras, OCTAalOIIAsICA y3-
KOif, CTAaHOBHTCS CONMPOBOXIAIOUIEH KIETKOM, WIH, NeSCh MOMepeYHBIMM TIepe-
ropoiKaMH, 06pasyeT TS CONMPOBOXIAIOMMX KieToK (puc. 41 B, B). [lnna atoro
TSKA paBHA JUIMHE WICHMKA CUTOBMAHON TPYyOKM WM KOpode ero. Y HeKOoTo-
PHIX OTHONOJBHBIX MCXOMHAS KJIETKA MOXET AaTh HAyajlo WIEHHWKY CHTOBHIHOMN
TPYOKHM U 2—3 TsXaM CONPOBOXIAIONINX KIETOK, PACION0XEHHBIM BAOJIb PAa3HBIX
€ro CTEHOK. '

TakuM 00pa3oM, BO3MOXHOCT IepeABHKeHUA MO (1o3Me NpoRyKToB (o-
TOCHHTE3a OCHOBaHa Ha TECHOM B3aMMOJEHCTBUM CHUTOBUIHBIX JIEMEHTOB X CHe-
LUATH3UPOBAHHBIX MAPEHXMMHBIX KJIETOK (CONPOBOXIAIOMIMX KIETOK, KJIETOK
Crpac6yprepa). [Tocse mpexpaiieH s AEATENHOCTH CHTOBHAHBIX Tpy6OK COMpo-
BOXIAIOIME KJIETKM OTMHpaloT, a Kietku CrpacGyprepa y MHOTMX pacTeHHIt
OCTalOTCSl XMBBIMM ¥ (DYHKLIMOHMPYIOT B KaYeCTBE 3allacalomIMX.

®no3My, KaK M KCWIeMy, JeIaT Ha NMEPBUYHYIO M BTopuuHyl0. O6pasye-
Masi IpoKaMOMeM NEpBHYHAs1 (h10dMa COCTOMT M3 TIPOTOMIOAIMBI U MeTadiIo-
9Mbl, HO YETKHX KPHTEPHEB, IMO3BOJIAIONIMX MX pasrpaHMYMBaTth, HeT. Y MHO-
THX PacTeHMii CHTOBMAHBIE TPYOKHM IpPOTO(I09MBbI, NMO-BHAMMOMY, HE HMMEIOT
COINpPOBOXAAIOIIMX KJIETOK, a B MeTahiioaMe KaXiplii WICHNK CHTOBHIHON TPY6-
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KM acCOLIMMPOBAH C CONPOBOXIAIOUMMH KII€TKAaMH, HO YUCJIO MX MEHBINE, YeM
Y WICHNKOB CUTOBUAHKIX TPYOOK BTOPHYHOH (103MBL

Kak u kcurema, ¢pmosMa — TKaHb cjioxHas. Hapsiny ¢ npoBogsluMMy ¥ na-
PCHXUMHBIMH JJIEMEHTAMH B €€ COCTaBe MOTYT ObITh Takxe (oaMHbIe, WiH
JyGsiHbIE BOJIOKHA, KOTOPhie Pa3BUBAIOTCA M3 KJIETOK MPOKaMOUA WM NPOU3BOJ-
HBIX KaMOnanbHbIX HHNLIMaNeH. Kak npaBuio, 310 MepTBble KIETKH C TOICTHIMU
OIlpeBECHEBIIMMH 060/104KaMH.

ITpumepom (pIO3MHBIX BOJIOKOH, OOOJIOYKM KOTOPLIX HE OHPEBECHEBAIOT,
OCTaBasACh 1IEJUTIONIO3HBIMHM, MOTYT CIIy>XMTb BOJIOKHA JIbHA, UCHONb3yeMEbIe B Ka-
YyecTBe NMPSAOMIBHOTO Marepuana. B MecTHbIX KamcynooGpa3sHBIX pacIHMpeHHSIX
TOJIOCTEl 3THX BOJIOKOH COXpAaHSIETCS XUBOE CONEPXUMOeE.

B cre6Gnsx MHOTMX TPaBSHMCTHIX PacTeHMii BOJIOKHA Pa3BHUBAIOTCSI TOJIBKO
B nporodiosme. B nepuox BepxyuieyHoro pocra cre6is oHM eune He nudepeH-
LIMPOBaHLI M MPEACTABIAIOT CO00Il XXK1Bble TOHKOCTEHHBIE KiIeTKH. IIpoBoasmue
U NapeHXUMHBIE KJIETKM HpoTOdI03MEl HEIOATOBEYHBI, K OKOHYAaHMIO pOCTa Op-
raHa OHH IlepecTaloT GYHKIIMOHMPOBATh, OTMHPAIOT M 00nuTepupylorcs. OGBIYHO
rocje 3Toro HauuHaercs AuddbepeHUHaUA BOTOKOH MPOTOGIO3MEL.

TlousaTus «pnosMa» U «IyG» paBHO3HAYHBI, TAK XK€ KaK MOHATHS «KCHIEMa»
H «IpeBECHHa», OHAKO B PYCCKO# JIHTEpaType TEPMUHBI «IPEBECHHA» U «IyO»
0GbIYHO YTIOTPEGIAIOT O OTHOIIEHUIO K APEBECHBIM pacTeHUsAM. COBOKYITHOCTh
BCEX TOHKOCTEHHBIX 3JIEMEHTOB JIy0a Ha3pIBalOT MATKUM JIyGOM, a COBOKYITHOCTD
TOJICTOCTEHHBIX OJPEBECHEBIIMX 2JIEMEHTOB — TBEPABIM JIyOOM.

4.4. Tpancdy3HoHHAA TKAHb

TpaHcdy3noHHasd TKaHb, TaK Xe, KaK KcwieMa H ¢osMa, yyacTByeT B Ipo-
BEICHHH BELECTB, HO BCTPEYAETCSl TONBKO B JIMCTBSAX TOJIOCEMEHHBIX PacTEHMIA.
OHa pacronioxeHa JIM60 BOKpYr NPOBONAIIMX IMYYKOB, KaK y COCHEI, JIMGO OT-
XOISIIUMMH OT €JUHCTBEHHOro Myyka TSXXKaMH U NorpyxeHa B Me3odwul, Kak
y HOTOIUIOAHUKA (cM. puc. 151 JT).

TpaHcdy3uoHHas TKaHb COCTOMUT U3 2 TUIIOB TOHKOCTEHHBIX KJIETOK: OObIY-
HEIX NMAapeHXUMHBIX U TpaHC(Y3HOHHBIX TPaXeus.

IMapeHXUMHBIE KIETKH XMBBIE C IEJ/UTIONO3HBIMH obonoykamu. Hepeaxo
OHM COIepXaT CMOJMCTHIE BelllecTBa, TAHHMHLI, Kpaxman. Hekoroprle KieTkw,
npuieraomye K (Gpa03MHO# YacTH TyyKa, KPYITHOSIEPHBIE C TUIOTHBIM IMTOIIA3-
MaTHYECKHUM COIEPXHUMbIM. (PYHKIIMOHAJIBHO OHHM CXOOHBI C albOYMHHOBLIMH
xierkaMu ¢iroaMbl, Wi KierkamMu Crpac6yprepa.

TpaHcdy3MOHHbIE TpaXeHabl -— MepTBble BOAONPOBOISAIINE KIETKH C Ofpe-
BECHEBIUMMH 000Io4KaMH. OHH MOTYT ObITb KaK KOPOTKMMH, TaK M JOBOJBHO
IUIMHHBIMM, OCOGEHHO, €C/TH HaxoaATcsA B Me30(HLIE U YIAJICHB OT NPOBOISIIETO
nyyka. HekoTopsie U3 HUX HMEIOT CIIMPAJIBbHEIE YTOILEHUS 060j104eK, HO Yale
B X CTeHKax o6pa3syiorcsi OKaliMJICHHBIE TIOPBI.

TpaHcdy3roHHas TKaHb OCYIIECTBIISIECT CBSI3b MEXAY NMPOBOASALIMMH MyyKa-
MH H Me3odwuioM B nepeiaye BOAb M NpoaykToB dporocuHre3a. CreneHb ee
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Pa3BUTH BO MHOTOM 3aBHCHT OT BHEIIHHMX YCIOBMil. B yMcTBAX muxt, enei,
NPHYPOYEHHBIX K BIaXHBIM MECTOOOMTaHUAM U OOBIYHO c1aGo TpaHCIHMpHpYIO-
mHx, TpaHchy3MOHHOM TKaHU HeMHoro. Hanpotns, B JIMCTBSIX COCEH, PacTylIUX
Ha COJHEYHBIX OTKDBITHIX MeCTaX, aKTMBHO TPAHCIMPHPYIOLIMX, OHAa XOpOILIO
pasBuTa.

1

5. 3anacaomme TKaH!

(OpraHnyecKkue BellleCTBA, CHHTE3MPOBAaHHBIE PacTEHMEM, PAaCXOAYIOTCA He
cpa3y. 3HauMTe/IbHas 4aCThb MX OTKJIafbIBAaeTCA B 3alac, NMpH 3TOM YIJIEBOABI
CJIYXXaT MCXOIHBIM MaTepPHAIOM IJIsl 00pa3oBaHUsA NPYTMX XMMHUYECKMX COCHUHE-
Hui. VX DemOHMpYIOT KJIETKM 3anacalolleif TKaHM, KoTopas, Kak U (OTOCHH-
Te3UpyIOIlasl TKaHb, TIPUHAIJIEXUT K CHCTEME TKaHeil OCHOBHOH MapeHXUMBI.
Y OIHONETHHKOB €€ OOBIYHO HEMHOIO, Y MHOTOJIETHUKOB OHAa OCOGEHHO XO-
pOIIIO pa3sBUTa B CIiEIMAJbHBIX OpraHaX — KOPHEBHMLIAX, KIYyOHSX, JIYKOBHIIAX,
HO BCTpeYyaeTcs TaKKe B OOBIYHBIX CTEO/SIX M KOPHSX. 3aracHbIe BelllecTBa OTKIIa-
IBIBAIOTCS B CepleBHHE M MEPBUYHOM Kope, B KIIeTKaxX (I03MHOI U KCHIEMHOIA
NapeHXuMEI. 3amnacaiouas TKaHb COCTaBiisieT GOJBIIYI0O YacTh OKOJIOTUIOAHMKOB
COYHBIX IUIONOB. B ceMeHax 3amacHBIe BEllECTBA COCPENOTOYEHH! JMOO Hero-
CPEICTBEHHO B 3apojbilile, KaK Y O000BBIX, KPECTOIBETHHIX, THIKBEHHBIX, JIN0O
B CNEUHATN3UPOBAHHEIX TKAHAX — TPUIUIOMTHOM 3HAOCTIEpME H/WIM IUIUIONI-
HOM IepHcnepMe.

Kierku, 3amacamionie opraHMYecKne BellecTBa, OObIYHO HM30AMaMeTpHye-
CKHe, MHOTOTpaHHBIE WIM OKpYIJIbIE, XWBbIE, C MEIKUMH IPOCTHIMH ITOpaMH
B o6onoykax. OCcoGEHHOCTM HX CTPOEHHS CBsSI3aHbl C TEM, THE JIOKAIM3YIOT-
csl HakamMBaeMble MMM BElIeCTBA — B BaKyo/isiX, TMajiorviasme, IUIaCTHAX,
000JI04Kax.

B Bakyonsix, KOTopble 3aHMMAIOT OOJIBIIYIO YaCTh MOJIOCTH KJIETKM, HaKar-
JINBAIOTCA BOJOPACTBOPUMBIE YIJICBOMBL: MOHOCAXAPUOLI, TIPEACTaBIEHHLIE Yallle
BCEro [NOKO030ii 1 $pyKTO30i, ducaxapudsl (caxapo3a) M HEKOTOPBIe Hoaucaxapu-
Obt. MOHO- M mucaxapubl COHEpXarcs B KJIETKaxX IUIOZOB BUHOIpaja, NepCHKa,
apOy3a, crebneil copro, KyKypy3bl, caxapo3oif Goratsl KOPHEIUIOABI caxapHOit
ceexibl. U3 monmucaxapnnoB HauGosiee PacnpoCTpaHEH UHYAUH, MOJIEKY/lAa KO-
TOPOrO COCTOMT H3 Tekco3 (0GBIYHO a-GPYKTO3BI), C HU3KUM KO3hdUUHMEHTOM
NnojuMepU3aLiy — (C6H|005)3_m. Ilpu pmeiicTBMM CMPTa MHYJIMH OGpasyeT
MTroJIbYaThie KPHUCTAUIBI, MX CKOILUICHHSA UMEIOT BUA chephl WK ee 4acTH, O3TO-
My X Ha3piBaloT cepokpucramiamu (puc. 44 B). Paspacranue chepoKpHCTaLia
TIPOMCXOAMT BCJIEACTBUAEC OTIOXEHHS Ha €ro NMOBEPXHOCTH HOBBIX CIOEB ILIOTHO
PacnonOXEeHHBIX HrOJIbYaThIX KPHUCTAUIOB, OPHEHTHPOBAHHBIX MePIEHANKYIAP-
HO MOBEPXHOCTH CeEpHl. DTUM OGBACHAETCA KOHIEHTpHYECKas W pamMalbHas
COHCTOCTh CHEPOKPHUCTAUIa. WHYAMH XapakTepeH Mjist 3aNacaloliMX TKaHei
TION3€MHEIX OpPraHOB CJIOXHOLIBETHBIX, BCTPEYaeTcsi OH H Y KOJOKOJBUYHKOB,
a TaKXe Yy HEKOTOPHIX BUJIOB JIYKa ¥ T'MaLMHTA.
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Puc. 44. dopma OTIOKEHMS 3aMACHBIX BEUIECTB B PAaCTHTENBHBIX KJIETKaX: A — 3epHa
BTOPMYHOIO KpaxMaja: a — TIPOCTOe, MOJYCIOXHOE M CJIOKHOE 3e6pHa U3 KIETOK KITyOHs
Kaprodeist; 6 — CI0XHOE 3ePHO U3 KIIETOK SHAOCIIEPMA 0BCa; B — MPOCThHIE MEJIKOC/IOUHEIE
3epHa M3 KIETOK ceMsanonu ¢acoiu; I — 3epHa Kpaxmaja B KIETKaX SHAOCIEpMa pHca;
B — cepoxpuctamis (cd) MHyIHNHA B KOPHEBHILE AeBACHAa; B — clloxHbIe aneiipoHOBEIe
3epHa B KJIETKE 3HAOCIEPMa KICIICBUHEI ¥ XMPOBHIEC KAILTH.

Oé6o3nauenusn: T — TIOGOMA, X — KaIUIlM XHpa, Kp — KpHCTaUl Gejika, 1.0 — IEHTp
00pa3oBaHUA KPaXMaJIbHOIO 3epHa

Hepenxo B KJIETOYHOM COKE€ PAaCTBOPEHHI INIIOKO3WILI, HalpuMep, aMHI/a-
JIIH, KOTOPBIi COIEPXMTCS B CeMeHaXx MUHAaNs, abpHKoca ¥ IPYTHX PO3OLBETHBIX,
recriepuInH, KOTOPHIM GoraThl IUIOABI HUTPYCOBBIX.

B MeJaKuX BaKyo/Iax KJI€TOK 3alacalolIuX TKaHel ceMIH MOXeT HaKaruIuBaTh-
¢ 3anacHoit 6e1ok — aseiipon. TIpn co3peBaHMM CEMEHH, CONPOBOXIAIOLINMCS
ero o6e3BoxuBaHueM, Genok ocaxpaercs, 00pa3ysi aMOpdHYIO Maccy, OKpYXeH-
HYIO TOHOILIACTOM B BHJE Bhicoxmeit meHouku. Tak dopmupyercs aneitporosoe,
WIH TNPOTEMHOBOE 3¢pHO. MHorma B HEM BCTPEYAIOTCA DPa3HbIC BKIIOYECHHS.
B crnoxHoM ajei{poHOBOM 3epHe KIeLIeBUHB B aMopdHbI# 6GeoK anbOyMHH
MOTPYXeHEBI TIOOOM/IBI, MPEACTARNSIONME CO00ii KalbIMeBble ¥ MarHHEBbIE CONM
HHO3UTHOCHOPHON KUCIOTHI, M KPUCTALIH GenKa rnoGymuHa (puc. 44 B). V He-
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KOTOpBIX 30HTHMYHBIX B aJCHPOHOBBIX 3epHAX HAXOHATCS KPHCTAUIBI OKcalara
Kanbuusa. [Ipu npopacTaHMM ceMsi aKTHBHO TIOIVIOIIAET BOAY, KOTOpas MOCTyIaer
H B aleiipOHOBOE 3epHO, CIOCOGCTBYSl €ro pacTBOpeHMI0. B urtore Ha Mecte
aefipoHOBOro 3epHa 00pasyeTcs BaKyoIb.

M3 3anacaiolMx OpraHOMAOB KJIETKM Haubosiee BaXHOE 3HAYEHME MMEIOT
amuaonsacmsi — PasHOBUAHOCTD JIEHKOIUIACTOB, OCYLIECTBIIAIOIUMX BTOPHYHBIN
CHHTe3 KpaxMaja M3 BOXOPAcTBOPMMBIX caxapoB, OOpa3yIOIIMXCA BCICACTBUE
TMAPOIN3a aCCUMWISILMOHHOrO KpaxMaja, co3/iaBaeMoro XJIoporiacTaMu, 4 Ie-
peMemiatomuxcs no ¢uosMe. B omMuMe OT XJIOPOMIACTOB C XOPOLIO pa3BHUTOM
CHCTEMOI BHYTPeHHMX MeMOpaH, B CTpOME€ aMMJIOILUIACTOB MX HeMHoro. Bol-
pOCTHI BHYTPEHHeE# 000JI0YKM IUTaCTHIBI BAAIOTCA B CTpOMY, oOpasys momobue
KapMaHa, B KOTOPbI ITOCTYNAIOT IlepBbie MOJIEKYJIbI BOAOPACTBOPHUMEIX CaxapoB.
BropuyHBIi (3amacHoil) Kpaxmaj, BOSHHMKIUMI BCIIEICTBHE MX IIOMMMEPU3ALNH,
COCTAaBJIfAET LIeHTP 06pa3oBanms Gyaymiero KpaxMaisHoro 3epHa (hilum). Bokpyr
HEro OTKJIAIbIBAIOTCSI HOBbIE CJIOM Kpaxmaja. Paspacrasch, KpaxMajibHOE 3€pHO
pacTaruBaeT CTpOMY IUIACTHABL. B 3aBMCHMMOCTH OT YMCla 3aJIOXMBLIMXCS IEH-
TPOB KpaxManoo6pa3oBaHus, B IIACTHAE (HOPMMPYIOTCS NMPOCTHIE WIH CIOXHEIE
3epHa, MOCJIEAHME MOTYT COCTOSATh M3 OYeHb GONBIIOTO YMCiIa MEJIKMX 3ePHBIIIEK.
Tak, y HEKOTOPHIX BHIOB aMapaHTa, WIM IUPHUIEI, CIOXHOE 3€PHO COCTOHT'
13 15000 mpocThIX 3epeH, B KPYITHOM CJIOXHOM 3epHe oBca UX okosio 300. Pa3me-
PBI KpaxMaJIbHBIX 3epeH M X ¢opMa CHIIBHO BapbupyloT. O4eHb KpyIIHbIe 3epHa
XapaKTepHEI JUIsl 3anacaonieil Tkanu Iletposa kpecra (275 MxM), KiTy6He# KapTo-

* dens (145 MxM), oueHs Menkue (4—6 MKM) BCTpevaloTcsi B KJIETKaxX SHAOCIEpMa
puca (puc. 44).

KpaxmanbHoe 3epHO 1O MHKPOCKOIOM BBHIDISIIUT CJIOMCTHIM. CJIOHCTOCTH
06BsACHsAETCS NEPHOANYHOCTBIO OTJIOXKEHUA Kpaxmana. UeTKo BelpaXeHHast TpaHu-
11a MEXIY CIOAMM OOYCJIOBNIEHA Pa3INYMAMH B IIOKA3aTesIX MPEJOMICHHS CBETA.
OOBOIHEHHBIE CIOM KpaxMaia CHJIbHEe MPEJIOMIISIIOT CBET, YeM TUIOTHBIE CIIOH.

Kpaxman mo xumuyeckoit nmpupone HeogHoponeH. Ero oCHOBY COCTaBiIsioT
aMWI03a ¥ aMWJIONIEKTHH, pa3IMyaloiuecsi CTPOEHHEM MOJIEKYI. DTH THIIBI Kpax-
MaJla oT AclficTBHs pacTBOpa ifona B BOAHOM pacTBOpE MOAWNA KU CTaHOBATCH
TeMHO-CMHMMM. KpaxmanbHble 3epHa MOTYT coepXarhb Takke M Jpyrue pasHo-
BUAHOCTH KpaxMmajia, IpeACTaB/Isionye coboil IMPORYKTHl HEIOMHOrO THAPOJIM3a
aMIWIONEKTHHA. DTO aMWJIONEKCTPUH U 3PUTPONEKCTPUH, KPacHEIOIIHe oT Hona.

Y HEKOTOphIX pAacTeHMI JIeHKOIUIACTHI HAKaIUIMBAIOT GEJIOK — npomeun.
Takue rmnacTuiael Ha3HIBAIOT NpOTeMHoOIUIaCTaMH. MHTepecHOe CTpoeHME OHM
HMEIOT B KJIETKaX JIyKOBHLBI Ge3BpeMeHHIKA. KopoTkue Mroibyarthlie KpUCTAILIBI
MPOTEMHA PACHOJIOXKEHHI B CTPOME IUIACTHIBI HanmonoOue XBOMHOK Ha BETKE €JIH.

W3 apyrux opraHomnoB ¢yHKUHMIO 3amaca BBHINOIHAIOT ciepocomMbst — MEII-
K¥e, OOBIYHO IIApPOBMAHBIE TENbila, B 06pa30BaAHMM KOTOPHIX Y4acTBYET IJiajKas
3HIoIUIa3MaTH4ecKas ceth. CiepocomMa, HaKAIUIMBAIOIAS JIMIUIALI, WIH XMpHI,
OKpYXeHa JIMITONPOTEHIHON MeMOpaHoii, cocTaBisionieif ee 0600UKYy.
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Inanonnasma — Xuakas ¢pakuus UMTOIUIA3MEI, B KOTOPOil pa3MENICHb] BCe
OpraHOMAbl, — HAaKaIUIMBAET HCUpbl — CIOXHbIE 3(UPHl IMHLEPHHA U XHUPHBIX
KHcaoT. ’KMpoBble Kalulm BHEIIHe CXOmHBI co cdepocoMaMu, HO, B OTIHYHE
OT HUX, He OrpaHMYeHbl MeMOpaHOIt U MOTYT CJIMBAThCS, 3aNOMHAA MPOMEXYTKH
MeXIy opraHonaaMu KieTku. )Kup — Haubonee KaTopuitHbI U3 BCEX 3aMacHBIX
peuiect. He ciyyaitHo oxono 90 % NOKPBITOCEeMEHHBIX HMEIOT XHUPhl B KaUeCTBE
OCHOBHOTO IIPOIYKTa 3aliaca CeMsiH, B KOTOPBIX OHM HEPENKO COCTABIAIOT N0
70% cyxoro Beca.

B ceMeHax pacTeHmii, POU3PACTAIOLIMX B CTPaHAaX C YMEPEHHBIM KIIMMaTOM
(/1eH, Mak, M10ICOMHEYHHUK), IPeO6IafalOT XHUIKHIE XUPHI, B CEMEHAX TPOITMYECKHUX
pacrenuii (KOKOCOBas MalbMa, KAKao, MyCKaTHEIA OpeX) — TBEpHbIE.

Kiierku 3amacaioliux TKaHeil MOIYT ObITb
XpaHWINILAMH He OTHOTO, a HECKOJIBKHMX THUIIOB
OpraHMYeckux BemiecTB. Tak, ceMeHa ropoxa
coziepXxar KpaxMajl U aleiipoH, ceMeHa Kiielle-
BHHBI — XUp M ajleiipoH. B 3epHOBKax 3/1aKOB,
CEeMAHKAX CJIOXHOLBETHHIX OTIOXEHMSA aneii-
POHA M KpaxMaJia IPOCTPAHCTBEHHO Pa3fe/ICHBbI.
O6a Tina BenecTB HaKaIUIMBalOTCs B SHIOCIIEp-
Me, HO aJIeiipOH COCPENOTOYEH B €r0 HapyXXHOM
CJI0€, KOTOPHI/l TTO3TOMY M HAa3bIBalOT ajieiipo-
HOBBIM CJIOEM, a KPaxMaJl 3aMOIHSET OCTaIbHbIE
KJIETKH 3HIocmepMa (cM. puc. 256 T, [T).

B 060n0YKax HepeaKO OTKJIAILIBAETCS 2e-
Muyernionosa, Wi noaykaemuamia, 4Yro NpUBO-
IIUT K MX 3HAYUTENHHOMY yTomueHuo. Ecim re-
MHIIEJUTIONO03a CONEPXKUTCS BO BTOPHYHOM 060-
JIOYKe, TO B KJIETKaxX OOBIYHO BHUIHBI KPYIHEIE

Puc. 45. Knerku sHzocnepma

NanbMbi «CIOHOBass Kocth» (Phy-
telephas) c ornoxenneM B oGonoy- TPOCTBIE IMOPBI, KaK B 3HAOCIEPME KYIEHBHI,
KaX rFeMHLICIUTI0NO3bI. €CJIM X€ OHHM HaXomATCS B ODOJIOYKE MepBHY-

Obo3nauenus: Iin — WIa3MOAECMBI, HOM, Kak B SHIOCIIEPME XYPMBI, TO CTEHKH

a—
fillpo KJIETOK IIPOHHU3aHbI MHOrOYMCJICHHBIMH IUIA3-

MOIECMEHHBIMU KaHamblaMu. OcoGeHHO GoraThl reMHIIE/LIIONO030i MepBUYHBIE
060JI0YKM KJIETOK 3HI0CHEPMA TPOIMYECKO NaibMbl dputenedac (puc. 45). 3pe-
JIBIE CEMEHA €€ HACTOJNBKO TBEpAbIE, YTO UX HA3bIBAIOT «PAaCTHTENbHOI CIIOHOBOM
KOCTBIO» U MCIOJB3YIOT 11 MEJIKMX TIOHEINOK.

Hapsiny ¢ opraHMyecKMMM BeleCTBAMM KJIETKM MOIyT 3amacatb Bony. Bo-
J03anacaiolMe TKAHM XapaKTepHBI, MIaBHBIM 00pa3oM, Uil pacTeHMil apHIHOrO
KIuMara. B oIHHX ciiyyasx KJIeTKd, cofepXalilie BOdy, TOHKOCTEHHBIE, XUBHIE
C KPYIHBIMA BaKyoJISIMH, B JADYTHX CIIy4asiX — MEPTBhHIE, C ONPEBECHEBAIOLMMH
000/104KaMH.

Bonosanacaiolasi TKaHb, COCTOSILIAsl M3 XUBHIX KJIETOK, HEPEIKO pa3BU-
BAaeTCA B JIACTBAX M paciioyaraeTcsi B HECKOJBKO CIOEB HENOCPEACTBEHHO IOZ
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3MMAEpMOii. DTH KIETKN MOTYT GBITh IIPOM3BOIHBIMU SIIUIAEPMEI, KaK B JIUCTBIX
(duKyca, win ocHOBHOI MepucTeMbl. B ocnenHeM cilyyae Bogo3anacaiomasi TKaHb
cocrapiseT eunodepmy. MHOroCIOIHas TUIIOfEPMa XapaKTepHa Uil JIUCTHEB I1e-
nepoMuii, 6poMenuii, aHaHaca. IIpy moiceIXaHMM JHCTa KJIETKH TEPSAIOT BOAY,
o6beM MX yMeHblIaercsi, GOKOBbIe (AHTHKIMHAIBHEIE) CTEHKHM CMOPIIMBAIOTCS.
IMoteps runofiepMoit BOIBI OTPAXKAETCA Ha TOMLIMHE JIMCTOBOI IUIACTUHKH, KOTO-
past craHoBuTCsl ToHbILE. [Ipy BOoCCTaHOBJIEHMH 3am1aca BOAB! KJIETKH THIIONEPMbI
BO3BpAIIAIOTCS B HCXOTHOE COCTOSIHHE.

K Bomo3amnacaionieit OTHOCAT TaKkKe TKaHb, KIIETKHA KOTOPOI coepXar caus3s,
XOpollo yrepxuBaonnyio siary. Ciausb o6pasyercs in6o B BaKyoJsiX, KaK y Kak-
TyCOB, TGO B pe3yJbTaTe OCIM3HEHUS BCEro MpPOTOILIACTA.

MepTtBhie Bomo3anacaioliie KIeTKH NMPeACTaBIsIOT co0oif KpymHble Tpaxe-
MObl cBoeoOpa3Hoit (dopMbl. Mx 060N0YKM MMEIOT CIUpPANbHbIE WIM CeTYaThie
YTOJIEHUsT U MHOTOYMCIICHHbIE NOphl. Takue Tpaxenabl OOBIYHO KOHTAKTUDPYIOT
C MPOBOASLLIMMH TpaxenIaMH, U3 KOTOPHIX OHM TIOJy4aloT BOIY.

O@yHKIMS 3anacaHus BOObl B HEKOTOPBIX CIIy4asiX CONpPSIKEHa C ee IOIIo-
meuneM. IloatoMy X Boposamacaiomieii TKAaHM MOXHO OTHECTH M BelaMEH —
HapyXHBIii TIOKPOB BO3AYHIHBIX KOPHEHl HEKOTOPHIX TPOIHYECKMX 3MH(UTOB,
M THAJTMHOBbIE KIETKU C()arHOBBIX MXOB, M BOJO3alacalolyie BOJIOCKY, pa3BHBa-
IolLMeCs Ha SMUIEPME JIMCTHEB HEKOTOPHIX PaCTEHHIA.

TakuM oGpa3oM, 3anacaioiye TKaHU M OTAE/IbHbIE KJIETKH HMEIOT HeonnHa-
KOBO€ TPOUCXOXAEHHE, HYHKIHUIO 3aniacaHusl BEIECTB MOTYT BBIIOJIHATE KJIETKH
Pa3HBIX CIIEAIA3UPOBAHHEIX TKaHEH.

6. CexperopHbie, WM BhIAEINTEIbHbIC, TKAHN

B npouecce 06MeHa BELIECTB 00pa3yloTCsl XMMHYECKUE COeNMHEHMS pa3HOTO
dusnonoruyeckoro 3HaueHHA. OFHU U3 HUX MCIOJL3YIOTCA PACTEHMEM B Ka-
YyecTBe KOHCTPYKTHMBHOTO WJIM 3allacaéMoro Marepuaia, Apyrie HakaruIMBalOTCH
B 0cOObIX BMECTWIMILAX B BUe GaiacTa WIM BbIBOOATCA M3 OpraHH3Ma. Dto
MOTYT GBITh IEPBUYHBIE MTPOTYKTHI META00M3Ma — YIJIEBOMLI, HEKOTOPhIE GeIKU
H TOPMOHBI — M BTODHYHBIE NPOIYKTHl — TEPHEHOMIHbIE COeNMHeHUs (3dup-
Hble Macia, CMOJIBI, CAllOHMHBI W [p.), aIKaIouabl, GIABOHOMIBI, KyOUIbHBIE
BewecTBa. KpoMe Toro, pacTeHust MOIyT BHLIIEJSATh U KaleIbHO XHAKYIO BOLY.

B 3aBucuMocTH OT crioco6a 0CBOGOXIEHHS OT HEHYXHEIX BEIECTB KIETKU
IeNAT Ha cekpemopHble, B KOTOPHIX BeLIECTBA (CEKPET) OCTAIOTCA B CaMOiA KIIETKE,
U 3KCcKpemopHble, CTIOCOOHbIE BBHIIENATH BEIECTBA HApYyXy: JM60 BO BHEUIHIOIO
cpeny, JIH60 B MPUMBIKAIONIMA K HUM MEXKIETHUK. MeXIy 3TUMK IByMs THIIAMH
KJIETOK HeT GOMbLIMX pa3iiMyMii, MOITOMY BCe KIETOYHBIE CTPYKTYphI, OCYIle-
CTRIIsTIONME QYHKLUIO BbIieJIeHHsI, OOBIYHO OTHOCAT K CEKPETOPHBIM TKAHSM.

B ominmuMe OT MOKPOBHOI, MpoBonsiei, (HOTOCHHTE3UPYIOIIEH H IPYTUX

TKaHeil, XapaKTepU3yIOLMXCsl OMNpeneIeHHOM JIOKAIM3alueil B Teje pacTeHMs,
8 3ak. 53
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CEKPETOPHHIE CTPYKTYPHI pacrpenencHsl Gonee wiu MeHee AuddysHo u umeior
pasHoe NPONCXOXIEHHeE: OHM U3 HUX — IIPOM3BOAHBIE MIPOTOAEPMEI (B 5TOM CITy-
Yae MX Ha3bIBAIOT 9K302€HHbIMU), IPYTHE — TIPOU3BOXHBIE OCHOBHOM MEPHCTEMBI,
BaCKYJSIDHBIX MEpUCTEM — TPOKaMOMS M KaMOMs — MM CeUHaIN3HPOBaHHBIX
NOCTOSTHHBIX TKaHel, HanpuMep, (uIoaMbl (3TH THIIB CEKPETOPHBIX CTPYKTYP Ha-
3BIBAIOT 3HJ0zeHHbiMu). TETEPOTEHHOCTh CEKPETOPHBIX CTPYKTYD COYETAeTCs € HX
GonbnM MopdoIorHYecKUM pasHooGpasneM 1 GyHKUHOHANbHOM muddepeHIm-
auueii (ta6u. 3).

®opMHupoBaHNE CEKPETOPHBIX KJIETOK OIEpeXaeT Pa3BUTHE OKPYXaIOIIMX
TKaHell. DTH KJIETKM MMEIOT HEKOTOpOE CXOACTBO C KJIETKAMH MEpPHCTEM: OHH
TOHKOCTEHHEI, COEIMHEHBI MeXOy co00¥ HEMHOrOYMCIEHHBIMHU IUIa3MOECMaMH,
6oraThl LUTOIUIA3MAaTHYECKMM COINEPXXMMEIM, COIepXar KpyIHble siipa, JieiKo-
nnacTel. CreneHb pa3BUTHS APYTMX OPraHOMIOB 3aBMCHUT OT (DYHKLIMOHAJIBHLIX
0COOEHHOCTEH CEKPETOPHBIX KJIETOK.

Cexpeyus — CIOXHBIN TPOLIECC, COCTOSIIMII M3 HECKONLKMX B3aMMOCBSI-
3aHHBIX 3BEHBLEB: 00pPa30BaHMs BEIECTB, MCHONb3YEMBIX IJII CUHTE3a CEKpeTa,
¥MX HaKOIUICHMSI, NOJIMMEPU3aliiK, MPHOOPETEHNS NMOMTYYEHHEIMU COSTMHEHUAMH
crnenuuYecKuX CBOMCTB, UX yIaJleHHE U3 KJIETKH.

TIoCKONBKY MCXOMHBIM MaTepHalioM U CHHTE3a CeKpera ciayxar Oenku,
XUpPE M YIJIEBOAbI, B CEKpPEIMH YYaCTBYIOT pa3Hbleé KIETOYHBIE OPraHOWIHI,
KaX/blii U3 KOTOPHIX aKTUBHO (YHKIMOHHMDYET Ha ONpeNeiCHHOM 3Tare 3TOro
npolecca.

Ecin 06pa3oBaHHe ceKpeTa CBA3aHO ¢ NpeBpallleHUEM YTJIEBOIOB, KaK B HEK-
TapHUKAaX U CJIM3E€BHIX BMECTHIMILAX, KIETKH OOBIYHO COIEPXAaT MHOTOYMCIICHHBIE
IUIACTUBI M XOPOILIO pa3BHUTHIN anmapat [onbaxu; eciii CeKpeT NPEACTaBIsET CO-
0oif TeprieHOMIHbIE COEAMHEHMS, KaK B CMOJITHBIX XONaX XBOWHEIX, KJIETKH,
Hapsiy C IUIaCTHIAMH, MMEIOT OOMJIbHYIO ITIaAKYIO SHAOIUIa3MaTHYECKYIO CETb;
eciii ceKpeT GeKOBOif MpHpOIbI, KaK B XeEJIe3KaX HACEKOMOSIIHBIX pacTeHHIA,
KJIETKH XapaKTepU3yIOTCSl XOpOILO Pa3BUTOH 1IEPOXOBATONH 3HAOIUIa3MaTHYECKOI
ceThi0 M anmnaparoM [ONBIXH; B CMHTE3€ BELIECTB, COCTABIAIOLIMX CONEPXKUMOE
MJIEYHHKOB, YYacTBYET, ITTaBHEIM 00pa3oM, SHIOILIA3MaTHYECKas CeTh.

6.1. DK30reHHble CTPYKTYPhI

Tudamodbi OCYIECTRIAIOT BbiAeJCHHE KANENbHO XXHAKON BOIbl (IYTTAlMIO)
NMpH HMU3KOI TPAHCIMPALMU M BHICOKOM BIAXHOCTM MOYBHI, MONAEpXWBasd, Ta-
KUM 06pa3oM, paBHOBeCHe MeXiIy IOINOIICHHEM BOOHI M €€ HCIapeHHEM.
B mpocreitimux ciydasx rufaTons! NPEACTaBASIOT co6oif OMHOKIETOYHBIE WIH
MHOTOKJIETOYHEIE BOJOCKM, BHEIIHE CXONHBIE C OOBIYHBIMH KpPOIOHIMMH BO-
JIOCKaMH.



99

IhaBa 5. Ilocmosunvie mxanu

o MNH lnoﬂoz«u
TIHHOIMEH]( OEHIMD
“QMHBIOND

HWBELIOMYY por A e

OOHOI! MIOLBYH |




100 Yacrs 1. Ilpoucxoxcoerue evicuiux pacmenuii

W3 OnHOKIETOYHBIX THMAATON HWHTEPECHO
CTpOeHHe THIATOAbl TOHOKapHyMa — pacTe-
HHS U3 TPOIIMYECKOro CeMeicTBa MKallMHOBBIX
(puc.46 A). Kierka cocrout u3 3 yacreil: BHy-
TpeHHeil, MpecTapsiolieii coboi TOHKOCTEH-
HBIii My3BIpEK, CIYXalluil peryJiiTOpOM OCMOTH-
YeCKOro JaBJieHus, CpefiHeit — BOPOHKOBHIHOM,
TOJICTOCTEHHO#, pe3KO OTTpaHMYEHHON OT BHY-
TPEHHeli, U HapyXHOIi, B BUJIE COCOYKa, BBICTY-
TMAIOLLETO Haj, NIOBEPXHOCTDIO JIMCTA, C KAHAJIOM
niocepearHe. OCNU3HAIOIIACS BEPXyLIKa COCOY-
Ka oOpa3yeT HeGONBLIYIO LINILIEYKY.

YV MHoro1BeTKoBo# (aconu (puc. 46 B) ru-
JaTolibl, pa3sBHBAIOIIMECS Ha HIXHeEH CTOpOHE
JIUCTA, TPEICTARISAIOT CO00i 4-KIIeTOYHEIH H30-
THYTBII BOJIOCOK, OTXONSAINUI OT B3AYTOM I1y3bI-
pPEeBUIHON snuAepMajibHON KieTku. Bce xier-
KU KpYIHOsIIEpHEIe, GoraTeie IUTOIUIa3MaTHye-
CKHMM COZIEPXMMEBIM, C XOPOLIO Pa3sBUTOIi BaKyo-
JIIpHOI cucteMoii. BrineneHue BOAbI IPOUCXO-
JIUT Yyepe3 TOHKNE CTEHKH.

V yepHoro nepua (puc. 46 B) 1 HEKOTOPBIX
JpPYTHX PacTeHW WAaTofbl UMEIOT BUI TOJOB-
YaThIX BOJIOCKOB, DAacCIOJIOXEHHBIX B yIIyOJie-
HMSX JIMCTOBBIX TUIAaCTHHOK. Bojocok cocrouT
u3 3 sraxeil KIEeTOK, B OCHOBAaHMM HaXOMSATCS
Putc. 46. Tnaromst: A — roHoxa- OXHa WIH HECKOIBKO cobuparomux kietok. Mx
puymM; B — uepHsiii mepew; B — BHYTDEHHHME CTEHKH, TpaHMYalliue C KIETKaMH
¢acos MHOTOUBETKOBasK Me3o¢uuIa, YTOJNIIEHb ¥ UMEIOT IMOphl, a Ha-

PYXHasi CTeHKa, CMEXHas CO CTEHKOH enuH-
CTBEHHOI KJIETKU CpelHero 3raxa, ToHKas. IlonocTs 3710l KiIeTKH pe3ko cyxeHa
B cepelMHe, TaK KaK B 3TOM MeCTe ee CTeHKM CHJIbHO YTONIIEHBI M 00pasylor
TBepIoe KONbLI0, OKpYyXalolllee KaHajl, COEAMHSIONIMIT 00e yacTH KieTKu. Bepx-
HMIf 5TaX — TroOJOBKAa — COCTOMT M3 OOHON W/IM HECKOJbKHUX TOHKOCTEHHBIX
BBHIIENAIONINX KieTOK. HapyXuble CTeHKH KJIETOK IOJIOBKM ITOKDBITH TOHKOM Ky-
THUKYJIO, KOTOpasi HaBepXy pa3pbiBacTCs IOJ, AABJIEHHEM CWIBHO Habyxaroleit
BCJIEACTBUE OCJIU3HEHUS CTEHKM.

Y HeKOoTOpBIX NanopOTHUKOB IMAATONB MPEACTABIAIOT cO0O0ii IpyNIILl TOH-
KOCTEHHBIX, GOTaThIX IIUTOIIA3MATHYECKUM COINEPXKUMBIM, KPYITHOSOEPHBIX, Ba-
KYOJNM3UPOBAHHBIX KJIETOK, HaXONAILUXCSA B YITyOJNEHMAX JIMCTOBBIX TUIACTHHOK.
Tupatonsl compuKacaloTcs ¢ TpaxeuJaMH MOIXOMAIIEro BIUIOTHYIO K 3MHAEpPME
OTBETBJICHUS MPOBOASAILETO MyYKa.
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Y MHOTMX pacTeHHil T'MIATONBI OHTOr€HETHYECKU CBS3AHBI C YCTHULAMHM.
3aMpIKaroLIME KIETKM TAKMX BOIAHBIX YCTHHMIL OGBIYHO KPYIHEE, YeM Y OOBIYHBIX,
M MMEIOT TOHKME CTeHKH. Y pslia pacTeHHWii MX MpPOTOILIACTHI PaHO OTMHPAIOT,
M 3aMbIKaloIye KIETKU TepPSIOT CIIOCOGHOCTD K PEry/Ialivy pasMepoB YCTBHYHBIX
miesneil. B 3TOM cilydae OHM BCerna IMMPOKO OTKPHITHI, KaK, HalpuMeEp, Y PXH
M HACTYpLIMH.

YacTo 1noy MoAyCTEUYHOM TOJIOCTBIO pac-
MOJIOXEHA JnumemMa — pPhIXiias NapeHXHMHas
TKaHb, CJIOXEHHAsh TOHKOCTEHHBIMHM XUBBHIMH
KPYNHOsAepHLIMH Kiietkamu. K anureMe mos-
XOOMT OTBETBJIEHME NPOBONSALIETO IyyKa, CO-
cTosilee U3 CIUPANIbHEIX Tpaxeu. Boma 13 HUX
NONafaeT B 3IUTEMY, 3aT€EM — B MOAYCTHHY-
HYIO TI0JIOCTh M Yepe3 YCTbHYHYIO ILieib Bbi-
JensieTcs Hapyxy. IMuaTomsl Takoro CTpoeHMs
BCTPEYAIOTCA Ha JINCTHAX 3EMJISIHUKM, JIIOTHKA,
¢ykcuu, npumyns! (puc. 47) M Ipyrux pacre-
HMii. YTpPOM Ha JIUCTBSAX 3TUX PACTEHUI1 MOXHO
BUJIETh KaleJbKH BOHL.

Puc.47. Tuparona npuMyssl.
O6o3xa4enus: B.X1 — BOJOHOCHAasI 1Mo~
Oco6eHHO CHIbHAs 2ymmayus CBOIMCTBEH-  JIOCTb, 1.1 — IPOBOASAIIMIA TYYOK,

Ha TPOIIMYECKUM U CYOTPONMYECKMM PACTEHH- Y — YCTBANE, XILK — X1opoduuio-

HOCHHIE KJIETKH, 31 — 3Muiepma,

aM. Y OmHOTO W3 BWIOB Tapo (xonoxkasum) T

rMIaToNla, HAaXOAAIIascs Ha BEPXYyIIKe JIMCTO-
BOI IUTacTMHKY, BbigensgeT no 200 xamejib BOObl B MUHYTY, 328 HOYb — OKOJIO
100 cM®. AKTHBHO BBIZEAIOT BOJIY, CO3[IaBasi BieYyaTIeHHe JOXIA, TUCTb HEKOTO-
PBix He3anbiuHnii. 3 pacTreHuit, XXUBYIINX B 00J1aCTAX C YMEPEHHBIM KJIIMMATOM,
OOWJIbHasl TYTTaLlMsi CBOMCTBEHHA JIUCTBSIM MBBI JIOMKOH. Y MHOIMX OPEBECHBIX
1nopol, HanpuMep, CMOPOAMHBI, YepeMyXH, TMIaToNbl CO BPEMEHEM 3achIXaloT
BMeCTe ¢ 3y0uKKaMu JUCTHEB.

OrnureMa MMeeT BaXHOE 3HAYeHHE HE TOJBKO VIS ITepeMELIeHUs] BOIBI
K YCTbMIly, HO M JJI 3alIMTHl PacTeHUsI OT OOJBIIMX IOTEPh MUHEPATBHBIX
BEIIIECTB, PaCTBOPEHHBIX B Bojie. MeNKOK/IeTOYHasi 3MUTEMa, BHICTHIAIOLIAS 10~
OYCTBHYHYIO 1LeJIb, MTPAeT poiib GUIBTPa, 3aMePXUBAIOLIETO YAaCTh STUX BELIECTB.
OnHAaKO y HEKOTOPKIX KAMHEJIOMOK THIATOAbl BMECTE C BONOI BHLIEASIOT GONbILoe
KONUYeCTBO U3BeCTH, 00pa3yolleii TBepblii 0CafOK Ha IOBEPXHOCTH JIMCTA.

Kenesucmoiii 60a0coK COCTOMT M3 OHO- WJIM MHOTOKJIETOYHOI HOXKM U 60-
Jie€ Wiy MeHee LIApOBMIOHOMN rOJIOBKM, KOTOpasi TaKXe MOXET OBIThb OOHO- WJIM
MHOTOKJIeTO4HOit (puc. 25 A-T). KiieTku TOJIOBKM CHHTE3UPYIOT 3(pUpHBIE Ma-
Clla, KOTOpble MPOXONAT Yepe3 HApYXHYIO CTEHKY KIETKHM M CKAIUIMBAalOTCS IO
KYTuKynoit, npunogHnMas ee. IIpu HaKOIUICHUHM OYEHb GOJIBILIOTO KOJIWYECTBA
3bupHOro Macna KyTHKy1a, He BBIIEPXAR €r0 JapjieHUsl, pa3phiBaeTcs, Macjo
BBIXOMMT Hapyxy. OGBIYHO IIpK 3TOM KJIETKM OTMHPAIOT, JMIIb B PEAKHX CIYYasX
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KYTHKYJIa pereHepupyeT. ¥ KpacaBKi KOHeYHas KJIeTKa BOJIOCKa OTIajaeT BCiel-
CTBHE OCJIM3HEHHUS CTEHKH, COeAUHAIONIEH ee ¢ KIETKOH HOXKH.

ITenvmamnvie xcenesku OTIMYAIOTCS OT TIENBLTATHBIX (YEIIYHYATEIX) BOJIOCKOB,
IJaBHEIM 00pa3oM, TeM, YTO pPa3BUBAIOTCd He TONBKO M3 SHUACPMAIBHBIX,
HO M U3 CyOsnmuIepMalbHBIX KJIETOK. B GonplmuMHCTBE ciyyaeB OHM (popMu-
PYIOTCS OYeHb PaHO M HaYMHAIOT GYHKIHMOHMpPOBATh €lle NO 3aBeplleHus pas-
BUTHSL Hecywlero ux opraHa. IlenbraTHble Xejleskd Gepe3bl IMOBHUCIION HMMEIOT
BUJ, «60pONAaBOK», HAXONSILMXCS HA IOBEPXHOCTH MOJIOABIX CTebieil, NHUCThEB,
MoYeyHbIX Yeuryil. OHM COCTOAT M3 HapYXHBIX (BBINENMTENbHBIX) MAIMCATHBIX
KJIETOK ¥ 2—3 cJIoeB BHYTPEHHUX NTAPEHXMMHBIX KJIETOK. DTH XeJie3KH BBIIeNISIOT
3¢HpHOE MAacio, a TaKXKe TepleHbl ¥ (naBoHOMIL. B oTIMUME OT TPUXOM IpHU
CIUpaHUU SMUICPMbl OHY OCTAIOTCS Ha TIOBEPXHOCTH OpraHa.

DdupHBIe Macna BHIIEISIOT TaKKe XeJIe3KH YepHOH CMOPOIMHLI, KOTOpbIE
MMeIOT OmoaneBUIHYI0 GOpMy M COEIMHEHHI C 3MMAECPMOIN OYeHB KOPOTKOIf
HOXKOH. Y TomonsA IyIMCTOrO XeJe3KH PacHoJOXeHhI Ha 3yOLax JIUCTHEB.
D10 IPyNnbl 3MUISPMAIBHBIX KIETOK, MU depeHIpoBaHHBIX B CBOeOOpa3sHYIO
NanucagHylio TKaHb, BIUIOTHYIO K KOTOPOii IIOAXOMUT IPOBOAAIIMIA ITYYOK.

Ha xpolomux moYe4yHbIX YeITysiX MHOTHX JPeBECHBIX PACTeHUIT pa3BUBAIOTCS
XeJle3KH, BBIIEJIAIONINE BellleCTBa, CKJICHBAIOIIME ITOYEUHble YelllyH, YTO HMeeT
BaXHOe 3HaYeHUE IJIS IpeNOXpaHeHHs] BHYTPEHHE#H 4YacTH MOYKHM OT 3MMHETO
xonona. Btu obpa3oBaHuss MOpdoNIOrHYecKn oYeHb pa3HOOOpasHEl. Y KOHCKOro
KallTaHa, HallpuMep, Ha KPOIOIIMX Yellysix o0pa3ylorcs Gojee Wi MeHee roJoB-
YaThle XeJe3Kd, a Ha MIPUWIMCTHUKAX — XeJIe3KU, BRITSHYThIe B IMHY. B 06oux
cJIyyasiX B XeJIe3UCTHIH 3nuTeuil NpeBpaleHbl KJIETKU MUICPMBI.

Conegbie Jcenesku MHOTMX PaCTeHHi, pacTyIMX Ha 3acCONEHHBIX MOYBAax,
BBIHEJIAIOT U30BITOK MUHEPANbHBIX BEIIECTB, IOCTYNAIOUIMX B HaJ3eMHEIe Opra-
HbI C TPAHCIIMPALMOHHBIM TOKOM, OCYIECTBIIEMBIM KCIIeMOoi. D1y (PyHKIIMIO
BBIIIOJIHSIOT Mopdonornyecku pasHbie 00pa3oBaHMs, He CBS3aHHBIE C IPOBO-
Jsiei cucreMoii opraHa. OOBIYHO OHU PAcIIONIOXEHBI B YITyOJIEHUAX JIUCTHEB,
HO MHOTJA BHICTYNAIOT HAJ WX NOBEPXHOCTHIO. CoNieBble XeNe3KH BCTPEYaroTes
y NpencTaBUTENE ceMEWCTB CBUHYATKOBEIX, BEPOEHOBBIX, 3/1aKOB.

Tudponomei, XapakTepHbIe IS IUCTHEB HEKOTOPHIX BOAHBIX pacTeHHU, — 0CO~
6ble AMHIepMaIbHEIE KIETKH WM TPYTIIHI KIETOK, 60raThix IMTOIUIa3MaTHYECKUM
cofiepXUMbIM. OHH MOTYT CITy>XUTh U IJIS TIOTJIOIIEHHS, ¥ JUISL BBIIEICHUS BOMIbI.

Bonbliioii HHTepec NpeICTaBIAIOT Hceae3Ku, CEKPETUPYIOLUEe HEKTap, CIU3b,
TIHIIEBAPUTENIbHBIE COKHM Y HACEKOMOAOHbIX, VI XUWHBIX pACMERUi.

Y XupsiHKM, HanpuMep, 2 THMA CEKPETOPHHIX CTPYKTYD: AJIMHHBIE f064ue
6040CKU, BHIIENSIONIAE CIIU3b, U NUlesapumenshvie 6040CKU, COCTOSIIIAE U3 OCHO-
BaHMs, KOPOTKOM HOXKU U 8—12-kneTouHol ronoBku. Ilpu pasmpaxkeHuW, BhI-
3BaHHOM IIONABIIMM Ha JIKCT HACEKOMBIM, STH XeJIe3KH HAYHHAIOT CEKPETHPOBATh
tepMeHTEI, crIOCOOGCTBYIONIME ITepeBapUBaHUIO OPraHUYECKHX BElleCTB.

XKenesucTrie BOJIOCKM HA JMCTHSIX POCSHKY (pUC. 48) coCTOAT U3 MHOTOKJIE-
TOYHO! HOXKM U OBaJIbHOI rojioBKH. VI3 HOXKH B IOJIOBKY BXOIUT IPOBOASIIAA
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Puc. 48. Pocanka: I — o6umii BuA pacTeHus ¢ exerogHeiMu npupoctamu; I — neranm
CTPOEHHS JIOBYETO JIMCTa. A — JIHCT C NOWMaHHBLIM HaceKOMbIM; B — BepxHsAs cTopoHa
JoByero ucta; B, I — Xeesucrrie BONIOCKH; I' — royioBKka XeJe3ucToro Bojocka cooky;
E — rosioBka BojioCKa B MPOXOJILHOM pa3pese.

OG6o3nauenus: X.B — XEJE3UCTHIE BOIOCKH; X.K — KPYIHOSJEPHRIE XeNe3UCThIE KIIETKH,
COCTaBJISIIOLME ABYXCIOAHBIN TOKPOB, I.LK — IMapeHXMMHbIE KIETKH, T — TpaXeHInl

NYYOK M3 CIMPAJbHBIX TpaxeMl, TaK KaK CEKpEeTOpHas AeATeJIbHOCTh BOJIOCKA
TpeGyeT MocTymieHus GoNbIIOro KoaudecTsa BoIbl. KoMIuteKkc Tpaxeus oXpyXeH
3 cosiMu KNeTOK, BHYTPEHHHMIA U3 KOTOPHIX MIPAET POJb 3alIUTHOTO BIATAIMINA,
2 HapyXHble QYHKIHOHMPYIOT KaK CEKPETOPHHIE.

Y tponmnyeckoro Henenteca (puc. 49) Xene3ku, HaXONALIUECs BHYTPH KyB-
UIMHYaTOro OpraHa JIMCTOBOTO IPOMCXOXIEHHSI, UMEIOT MHOTOKJIETOYHOE CTpO-
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Puc. 49. JloBuuii nuct HemeHteca: A — obumit Bua jucra; b, B — Xxene3km BHYTpH
KyBIUMHYHKA c6oky (B) u B miane.

OG6o3Hayenun: X — XeNe3KH, K — KyBUIMHYMK, K.K — Kpail KyBIIWHYMKA, KP — KPHILIEUKA,
H.Y.Y — HIXHAS 4aCTh YepellKa, 11.4.4 — IUIaCTHHYATast 4acTh Yepeuika, y — YCHKOBUAHO
3aKpYyYyeHHas 4acThb YepellKa

enue (puc.49 B) u norpyxeHsl B aMku (puc. 49 B), oGpa3oBaHHbie 3nuIepMOH.
K ocHoBaHMIO TaKoO#l Xejie3KH IIOIXONUT MPOBOASIIUI IYYOK.

Y Bcex XMIIHBIX pacTeHUI CEKPeTOpHbIE KJIETKHM HMMEIOT IUIOTHBIA Ipo-
TomiacT, 6orarelif GEJIKOBBIMH BeEILlECTBAMHM, KPYIMHBIE, MHOTIA NOMUILIOMAHbLIE
saapa. B akTHBHOM COCTOSIHMHM OHH CJIab0 BaKyOJIU3MPOBAHLI.

Hexmapruku BBHIIENSAIOT CaXapUCTYIO XHIKOCTb — Hexkmap. DaopanvHoie
(or nar. flos (floris) — UBETOK) HeKTapHHKM Pa3sBUBAIOTCS B LBETKAX — Yalle
BCEr0 B OCHOBaHWH 3aBSI3M, TRIMHHOK, Ha JIETIECTKAX, U CIYXaT IJisi IPHBJIeYeHHS
XKMBOTHBIX-ONbUIATENEH. Dkcmpagnopanshbie (OT NAT. extra — BHE) HEKTAPHU-
K 00pa3yloTcsi Ha BereTaTMBHBIX OpraHax — CTeOJIsIX, JIUCThSIX, NMPMIMCTHHUKAX,
a TaKKe Ha LIBETOHOXKaX M OCSIX COLIBETHIA.
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Hexrapuuku Mopdo0ruyecKu oueHb pa3HO00pa3HhI: JUCKOBUIHEIE, TOJIOB-
4aTele, YalueBUAHbIE, HUTeBUAHbIE. OHM COCTOAT U3 CEKPETOPHBIX, MOKPBITHIX KY-
THKYJION SNUIEPMATBHBIX, 3 B HEKOTOPHIX C/Iy4asX U cyO3MMAepManbHbIX KIETOK,
Gorarbix IUTOIUIA3MaTUYECKUM CONEpXHMMbIM, K HUM NpHUMEIKaeT IpOBOIALLASA
TKaHb, TaK KaK caxapa, BblIe/isieMble HEKTapHUKaMH, NIOCTYNAIOT B HUX U3 ¢J1o-
5Mbl. HeKTapHUKH MO CTPOEHUIO 3aHHUMAIOT NPOMEXYTOYHOE IMOJIOXKEHUE MeEXITY
HapyXHBIMH XeJle3KaMM U rupatomamu. Hekrap sbimensiercsl Ju6o yepe3 06o-
JIOYKHM KJIETOK M MOKPLIBAIOUIYIO X TOHKYIO KYTHKYIY, JIH00 4epe3 crieliajibHble
yCThHIIA 6€3 OKONOYCTHUYHBIX KIIETOK.

6.2. DHIOreHHbIE CTPYKTYpPhI

MacnsHele, ciu3eBble KIETKM, KaK M KJIETKH, 3aMOJIHEHHbIE KpacsiuMHu,
IyOWIBHBIMHA U IPYTUMH BeLIeCTBAMHU, OOBIYHO NMPeICTaBIAIOT cOO0# ONMHOYHBIE
WU coOpaHHbIe B HeOOJIbIIYE IPYNIIBI TOHKOCTEHHBIE MAMOOJIACTH, HAXOASLIMECS
B PasHBIX TKaHSX: SMUAEpME, ITapeHXuMe, (iosMe.

Macasnvie kaemku Ha PaHHMX CTagMsAX DPa3BUTHS HMEIOT OOMJIbHOE IH-
TOIUIa3MaTHYECKOEe COlePXKUMOe M KpynHoe sipo. IIpu HakoruleHuu GOJBIIOro
KOJIMYECTBA Maca PO U LUTOIIa3Ma IeTeHEPUPYIOT, 060/104Ka KJIETKH HepelKo
onpoOkoBeBaeT. MacisiHble KJIETKM XapaKTepHbI I TIpencTaBUTeNeil ceMeicTB
KHPKa30HOBEIX, JIABPOBHIX, IEPEYHBIX K APYTHX.

Cauzegvle Kaemku 3amONHEHBl CJIU3bI0, BO3HHKAIOLIEH BCJECACTBHE XHUMU-
YecKOro nepepoXneHUsi BCero mporolviacta. bojiee Mn¥ MeHee 1ApOBUIHBIE
cu3eBble KJIETKM OOBIYHBI VIS KAKTYCOBBIX, MJbBOBbIX, JIUTIOBBIX, XapaKTepHBI
OHM M IUISi BTOPHYHOM (JIO3MBI INXTHI, B IIEPBUYHON KOpe ee MOJIOABIX 1T0GeroB
OHM MMEIOT IIJIAHTOBUAHYIO (hOpMY.

Mupo3sunoevie knemku, 3anoNHeHHbIE (PePMEHTOM MHMPO3MHOM, CBOACTBEH-
Hbl BEreTaTMBHBIM OpraHaM KpPEeCTONBETHHIX, MEPeYHBIX, pe3elOBHIX. MUpPO3UH
y4acTByeT B 00pa3oBaHMM TOPYMYHOro Macia.

Kpucmaanonocnwte kaemxu (puc. 50) BCTpeyaloTcsi B BETETATHBHBIX M pe-
MPOIYKTUBHBIX OpraHaXx O4YeHb MHOIMX pacreHuii. Yauie Bcero OHM comepxar
KPMCTALIHI IIABEJIEBOKMCIIOT0 Kanbliusl (okcasam kaasyus). B mpouecce xus-
HeJleATeNIbBHOCTH B KJeTKax oGpasyercsl iaBeseBas kuciora (H,C,04), KoTopas
HeATpann3yercs MyTeM CBS3bIBAaHHs ee MOHaMU Kanbuus. Kpucrammmsauus ox-
cajara Kanblis INPOMCXOOMT B BakyonsXx. Kpuctanbl MOHoruapara okcajiara
Kanbuus (CaCyO4 - HyO) 6H1BalOT M300MAaMETPHYECKOH, MaJOYKOBUIHON WM
pomGoanpuyeckoii ¢opMbl, Kpucramisl auruapara (CaC,04 - 2H,0) — o6biuHO
NpU3MaTUYeCKHUe, YacTo ABOMHBIE, KaK B KIETKAX IUIEHYAThIX HAPYXHBIX 4Yenryit
JykoBULB! JyKa (puc. 50 A). Oco6eHHO IMMPOKO PaclpOCTPaHeHH! 3Be3NYaThie
CPOCTKM KpycTaLIoB — dpyset (puc. 50 B). Uronpuateie Kpuctawiel — pagu-
06 — cOBpaHbI B IUIOTHBIE MayKy, OKPYXEHHBIE CIIM3UCTRIM YexiioM (puc. 50 B).
OHu BeTpevartotes y mpencraBuTeseil ceMeiicTB BUHOIPAJOBBIX, 6anp3aMMHOBEIX,
OpXunHbIX. HeKOTOpBIE OXMHOYHBIE KPUCTALIE B IIPOLIECCE PA3BUTHS CIIBHO Pas-

17)aCTamcx B IJINHY, MPOpBIBasi TOHOIUIACT, OKPYXaouuii Bakyonb. [IporomnnacTsl
3ak. 53
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Puc. 50. OT0XEeHHA OKcalaTa KaMbUMA: A — OAMHOYHBIA M JBOMHUKOBBI KPHCTALIBI
B KJIeTKax yelym jqyka; b — apysa B kiieTke cre6iis pesersi; B — paduast B xiteTke cre6ms
BuHorpazna; I' — xpucramwi, cpocuimiicsi ¢ 060I0YKOM KIIETKU JIACTa IMMOHA

TaKMX KJIETOK OOBIYHO OTMHMPAIOT, U KJIETKH, YTPaTUBILKE TypProp, CAaBlIUBalOTCs
OKpYXaIOIIMMH KJIETKaMH. B 3THX cltyyasix BO3HUKAET BIIEYaTICHHE, YTO KPHCTaJI-
JIbl, HAa3bIBaEMBIE CrMuAoudamu, HaXonATCs B MeXKJIeTHHKaX. MHOrNa KpHCTaJLUIBI
o6pacrator 060/104KO# KIIETKH, KaK B JIACTBAX WUTPYCOBBIX (puc. 50T).

Okcajat Kajgbliis MOXET OTKJIaAbIBaThcsl B KIETKAaX B BHAE OYEHH MEJIKHX
KPHCTAUIMKOB pa3Hoii (opMel. FIX COBOKYIHOCTb Ha3bIBAIOT KPUCMANAUYECKUM
neckom. Ero MHOro B KJIeTKax JIMCTheB KpacaBKU, BO (MIO3MHOM TMapeHXuMe
sceHs, Oy3uHbl. KpHCTa/UIHYeCKUM NECKOM MHKPYCTHPOBAHbI CTEHKH THCTOJIOTH-
YeCKHX 3JIEMEHTOB BTOPHYHOI ()JI03MbI HEKOTOPLIX XBOHHBIX, HaNlpUMep, THCCA,
apayKapuu.

Yacro B KJI€TKaX OTKJIAJBIBAETCS YIIEKUCIBIA Kalbuuii. B mucthax dukyca,
HMEIONIUX TPEXCJONHYIO 3IUAepMYy, HEKOTOPhle KJIETKH ee BHYTPEHHEIO CJOS
OYeHb KpYIHBIC M COZepXaT Ipo3ACBHAHOE Telo — yucmoaum (cM. puc. 144).
Takue KieTKd Ha3bIBAIOT Aumoyucmamu. OT HAPYXHON CTEHKH JIMTOLMCTA BHYTPh
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TIOJIOCTH OTXOOUT MELIKOBMIHEIN BHIPOCT, CHIOALIMIA Ha HoXke. OH 3amojiHsaeTcd
HM3BECTBIO, KOTOPasi OTKJIAABIBAECTCS TaKXE Ha ero MOBEPXHOCTH B BHIE COCOYKOB.
Hoxka umcronura HHKpPYCTUpPOBaHa KpeMHe3eMoM. LIMCTOMUTHI pasHoit dopMBI
BCTpeyaloTcst y NpeicTaBuTelNell ceMeiicTB KpalMBHBIX, 6YPaYHMKOBBIX, THIKBEH-
HBIX U IPYTHX.

B KOpOTKHX SNHMACPMABHLIX KJIEeTKAX JUCThEB 3JIAKOB, KaK YXe ObuIo ymo-
MSIHYTO, 00pa3yloTcsi KpeMHUEBBIE TENbIIA.

MHOroK/€eToYHEIE CEKPETOPHBIE CTPYKTYPHI BHUIE/ISIOT BELIECTBA B MEXKIIET-
HMKH, UMEIOLIME BUA AJMHHBIX KaHAJIOB, XOXOB, MO0 3aMKHYTBIX MEIIKOBHUII-
HBIX WM chepUyecKUX TONOCTeil, YacTo HasbiBaeMEIX JIloKaMH. B 3aBUCHMMOCTH
ot cnocoba 06pa3oBaHMS MEXKJIETHUKOB, 3TH CeKpeTOpHbie BMECTWIMILA ACIST
Ha CXU3OT€HHEIE, IM3UTEHHbIE U CXN30-JIM3UTeHHEIE.

Cxu3ozennuie (OT rped. schizeo — pasjessiio) MeXKIETHUKM BO3HUKAIOT BCJIE-
CTBHE pa3pyLICHMsI COeIUHSIONIET0 KIEeTKH NMeKTHHoBoro cjos. Ilocne obpaso-
BaHMs MEXKJIETHUKA Pa3oLiequinecs KIeTKH J1u00 HenocpeAaCcTBeHHO IpeBpala-
J0TCSI B OHHOCJIOMHBII 3NMUTENUi, THO0 NpeABapUTENbHO AENATCS TAHTEHTAIbHbI-
MM II€PEropoIKaMu, ¥ SMUTENHAIbHBIMA CTAHOBSTCSI KJIETKH BHYTPEHHEro CJOs
(puc. 51).

Puc. 51. Pasnble CTazuu pa3sBUTHSL CXM3OTEHHOTO BMECTHJIMILA BhIeJEeHMH B cTebne
NOACONHEYHHUKA.
O6o3nauenus: 1.BM — MOJOCTb BMECTIJININA, 311 — SNUTETNATbHEIE KICTKH

Y 30HTMYHBIX SMHTENMANBHBIE KIETKM TNPONYLUPYIOT JIETyYHde TepIieHHl,
B CMOJISIHBIX XOHAaX XBOMHBIX 06pasyloTcsl BSI3KMe Ganb3aMbl, a Y HEKOTOPBIX
NIaNOpPOTHUKOB, CATOBHUKOB, IIPENCTaBUTENEH CEMECTBA apaIHEeBbIX — CIIM3b.

Hepenko cexpeTopHble CTPYKTYpH MMEIOT TPaBMATHYECKOE IMPOMCXOXIE-
HMe, HampuMep, CMOJISIHBIE XOOBI B JPEBECHHE Kelpa, a TaKKe KaMeIecHOCHbIE
Xone!, (hopMHUpPOBaHKE KOTOPHIX CBS3aHO C TYMMO30M, NPUBOASAIIMM K 06pa3oBa-
_lli'mo CJIOXHBIX ¥ XMMHMYECK! Pa3HOOOPa3sHBIX BENIECTB, OTHOCHMBIX K KaMeMsM.
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Cxu30TeHHbIE BMECTIIMLIA TPEACTABISAIOT CO00i XapaKTepHYI0 0COGEHHOCTD Ce-
MeiicTBa 3BepoboitHbix. X comepXmmoe, B KOTOPOM €CThb CMONBI M KaMenw,
MOXET OBbITb GeJbIM, XeThiM, 3€JeHOBATHIM MJIM OKpallleHHBIM TeMHbIM JIM6O
KPacCHBIM ITMTMEHTOM, KaK Y 3Bepo0os.

Jusueennvie (o1 rped. lysis — pacTBopeHMe) BMECTHIMINA BBIIENCHHI BO3-
HHKAIOT BCJEACTBHE PAaCTBOPEHMS TPYIIBI KJIETOK, 060COOMBLIMXCS BHYTPH Ka-
KOH-1H00 TKaHM. DTH KiIeTKd Oorartbl uuroruiasmoit. VIx neneHMst TIpHBOISAT
K TNOSBIEHMIO HeGOJNBLIOTO OYara MEJIKMX KJIETOK, BbIPaOaTHIBAIOLIMX CEKPET.
BniocnenctBuu 000NI0OYKM KJIETOK PacTBOPSAIOTCS, M Ha HX MecTe (opMUpyeTcs
TI0JIOCTh, 3aMOJTHEHHAasi CEKPETOM, a TaKXe OCTaTKaMH IPOTOILIacTOB M 060710~
Yyek. B manpHeifiieM MOTYT pacTBOPATLCA M KJIETKH, OKpYXalolIHe 3Ty MOJIOCTh,
pasMepbl KOTOpOif B CBfI3M C 3TUM YBEJIMYUBAIOTCSA. JIM3MreHHble BMECTHIN-
1Ia BCTPEYaloTCS B JIUCTBSIX SBKAIMINTA, PYTHl, B OKOJIOTUIOMHMKAX LIUTPYCOBBIX
(puc. 52).

st Bropu4HO# G103MbI XBOMHBIX M3 CeMECTBa KUTMAPUCOBBIX XapaKTePHBI
CMOJIOBMECTWIMILA, pa3BUTHE KOTOPHIX HAYMHAETCS CXM3O0TEHHO, a JajibHeillee
YBENMYEHUE MX Pa3MEPOB OCYLIECTBISAETCHA MyTeM JIM3UCA OKPYXKAIOIIHUX KIIETOK.
Takue BMeCTIINIIA HAa3bIBAIOT CXU30-JIU3UT€HHBIMH.

Mneunuku — OFHOKIIETOYHBIE WJIM MHOTOKJIETOYHBIC SHIOIEHHBIE CTPYKTY-
PBI, U3 KOTOPHIX NIPY MOBPEXIEHUM OPraHOB PacTeHHI BHITEKAET COEPXUMOe —
Maeunwlii cox B BUZe GecLIBETHOH, MPO3payHOil (KaK y ofeaHApa, INeNKOBHIIBI),
Gestol (Kak y Mojnoyast, oyBaHYHKa, (uKyca), XenToil (KaK y YicToTeNna) U Jaxe
KpacHO# XuIKOCTH (KaK y CAHTBMHAPUM M3 CEMECTBA MaKOBEIX, IPOU3PAcTal0-
el Ha ATIIaHTHYeCKOM Io6epexbe CeBepHOi AMepHKH).

Mneynuku BbisiBleHB! y 12 500 BumoB u3 900 ponoB ABYAONBHBIX U OTHO-
JOJIbHBIX pacTeHMii. Pa3iMyaloT HeWIEHHCThIE M WIEHUCTbIe MJICYHUKH.

Heunenucmoie MaeuHuKy OXHOKJIETOYHbIE, OHH BCTPEYAIOTCS Y MOJIOYAMHBIX,
KYTPOBBIX, JJaCTOBHEBHIX. JIyyliie BCero X pa3BHTHE M3y4eHO Y MoJIoyasi, y KOTO-
POro OHM HOSBJSIOTCS elle B 3apojbillie B BUJE ONHOI WIH HECKOJNBKUX KIIETOK,
KOTOpbI€ PacTyT, BETBATCS, MPOHMKAs MPAaKTUYEeCKU BO BCE YACTH 3apOAbIINa,
KpoMe KoHyca Hapactanus (puc. 53 A). OT OKpyXaloIiX KJIETOK pa3sBUBAIOLIMECH
MJIEYHMKH OTJIMYAIOTCS CPaBHUTEIBHO HEGOMbLIMM KOJIMYECTBOM LHTOIIa3MaTH-
4YeCKOTo CONEPXMMOro W KpyImHBIMH sinpaMu. 1o Mepe pasBUTHSI MEXKIETHHKA
€ro [1po JAeNUTCS, 1 MIEYHUK CTaHOBUTCS MHorosiaepHeIM. ChopMupopaBiInecs
MJIEYHHKHM MOJIOYasi MMEIOT CJIeTKa YTOMLIEHHbIE 000J04YKM, GoraTble MEeKTHHO-
BbIMU BEILECTBAMH, TOP B HHX Majo, C OKPYXAIOIWIMMH HMX TNapeHXHMHBIMU
KJIeTKaMH OHHM COeIWHEHBI IUasMolecMaMH. MIIEYHMKM JIOKAJIM3YIOTCS B pas-
HBIX YacTsX B3POCJBIX PAacTeHMil: B MEPBMYHON Kope, cepalueBHHE, TEPBUYHOM
dbnosMme, U3 KOTOpOIi X OTBETBIEHHS] IPOHUKAIOT BO BTOPHYHYIO (JIO3MY.

Y HexkoTOpHIX pacTeHMii, HampuMep, Yy OapBMHKa Majoro, BCTpeYyaloTCH
HeWIEHHCThle MJIEYHUKH B BUE JUIMHHBIX NIPSIMBIX TPYOOK.

Ynenucmoie MAe4HUKYU COCTOSAT U3 HECKOIBKMX TPYOUATHIX KIETOK, COEIMHEH -
HBIX B OOHOpSIHBIE TXU. KOHeYHble CTEHKH KJIETOK YaCTHYHO MM TOJHOCTBIO
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Puc. 52. Pasubie cTaanu pa3sBUTHS JIM3UTEHHOTO BMECTUIMIIA BLIIENICHUI B IUCTE LUTpYCa.
Obo3nauenus: B.3 — BEPXHSAS 3NUAEpMa, H.5 — HUXHASA SNUAEpPMa, [.BM — IOJIOCTh
BMECTHIMILA

pa3pyiuaiorcs, Kak B WIEHHKaxX cocynoB. ITo3ToMy 4acTo MJIEYHMKH TaKOro THIA
Ha3bIBAIOT MJIEYHBIMU COCYIaMH.

UieHHCTEIE MJIEYHMKM MOIYT OBITh Golee WIH MeHee H30JMPOBaHHBIMU
OIMH OT APYroro, Kak y Jiyka, WiM COeIHHEHHbIMU aHACTOMO3aMH B CJIOXHBIE
CeTYaThle CTPYKTYPHI, KAK Y KO3e/bla M3 CEMEICTBA CIIOXHOLBETHBIX (pHC. 53 B).
UneHucThIE MICYHNKN, KaK U HEWIEHHCThIE, — MHOTOSUIEPHBIE, HO 3TO Cllef-
CTBME He JieJIeHUs Sep, @ COEAMHEHM A MPOTOILIACTOB COCTABIAIOILMX MX MJICYHBIX
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Puc. 53. MneyHukn: A — HEWICHMCTHIE MJIEYHHMKM Mojioyasi; b —
YWIEHNCTHIE MJICYHHKH KO3eNbla.

OGo3snauenus: X.H — KOHYC HapacTaHus 1mo0era, J — 3a4aTKH JIUCTHEB,
M — MJIEYHHMKM, I.LK — TMapeHXHMHbIE KIETKM, IL.ILK — TapeHXHMa
MEPBHYHOM KODHI, CII — CepALIeBHHA

KIIeTOK. [103TOMY WICHHCTEIE MIIEYHUKY IIPEACTARIIAIOT COBOM cunyumuu (0T Ipey.
syn — BMecTe U kytos — KJeTKa). DTOT TEPMUH MCIIONB3YIOT I 0GO3HAYEHUSA
MHOTOSIIEPHBIX 00pa30BaHMii, BOSHUKAIOIMX BCIICACTBHE HUCYE3HOBEHUA 000JIO-
YeK U CJIUSHUS NPOTOIUIACTOB NEPBOHAYAIEHO 000COOIEHHBIX KJIETOK.

MieyHUKM BCTPEYAIOTCS B Pa3HbBIX OpraHaX: Y CIOXHOLIBETHRIX, HAIIPUMED,
HMX MHOTO B KOPHSIX U CTEOJIsSIX, Y MaKa — B JIUCThSIX U KOPOOOYKaX.

MueyHblif COK Ha3bIBaIOT Aamexcom. Ero cocraB crnienuduyeH mWisi KaXI0ro
BU/Ia pacCTeHUIA. DTO 3MYJIBCHS, BOHOHEPACTBOPHUMYIO YacTh KOTOPOIA COCTaBJISIIOT
KayyyK, ryTTanepya, NoJIMTEpHEeHEI, 2 BOMOPACTBOPUMYIO — HEKOTOpBIE OpraHHU-
YyecKre KHUCIOTHI, caxapa, TAHHUHEI, aJKaTOMAb U Apyrue Beiectsa. Hepeako
B MJICYHHMKAX BCTPEYalOTCs KpaxMajibHEIe 3epHa CBoe0Opa3Hoii ¢opMbl, KpUCTa-
JIbl OKCaJIaTa KaIbIHs.

OcobeHHO BaXHOe 3HAYEHHE HMMEET KIETOYHBIA COK Maka CHOTBOPHOTO,
CITyXaldif UICTOYHUKOM IOJyYEHUS] HaPKOTHYECKUX BEILIECTB U MHOTHX APYTHX
JIEKapCTBEHHKIX NpenaparoB. Boibllyio LIEHHOCTh UMEIOT MJICYHBI COK IeBeH,
conepxaumit 40—45 % xaydyka, 1 5BKOMHM, OoraThlii ryrranepyeit.

Pons MJIEYHHKOB B XU3HM pacTeHHii HeZOCTaTOYHO sicHa. Ilpeanosaraior,
YTO0 MJICYHHMKM YYaCTBYIOT B NEpeIBMXXEHUM BellecTB. BeposTHo, He ciyyaiiHo
y MHOTHX pacTeHHil OHM pacmojoxeHsl BO ¢uiosame. VX cunTaror Takxe CTpyKTy-
paMH, 3amacalolMMM MUTaTeJIbHBIE BEIIECTBa, HO, KaK NMPaBWJIO, MOOWIM3AIM
STUX BEILECTB OCYLIECTRISETCA OYSHBb TPYAHO, a KaydykK BooOlle He BOBJIEKAeTCH
B MeTa60Jiu3M. MJIeYHHKY pPacCMaTPUBAIOT TAKXKe KaK CBOEOOpa3Hble PEryJsiTOphl
BOIHOTO pexXyMa. DTO OTYACTH MOATBEPXKAACTCA TEM, YTO KOJHYECTBO JIaTeKca
YBEIMYMBaeTcs B HOXIMBYIO NOTOdy, a B XapKylo, KOIa pacTeHHe aKTHBHO
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TPaHCIIMPHUpYET, — HOHMXKACTCA. YYacTHe MJICYHUKOB B OCYLLECTBICHUHM BCEX
3TUX (YHKLHU BIIOJHE AOIYCTUMO, HO 3KCIIEPUMEHTAILHOTO IOATBEPXKICHUS OHO
ele He Hauwio. B HacTosiee BpeMs LIMPOKO PacHpOCTPaHEH B3MJISAN Ha MJied-
HMKU KaK Ha TMIIMYHBIE CEKPETOPHBIE CTPYKTYPHI, HaKalUIMBAlOLIME MPOMYKTHI,
He CocOOHbIe MPOXOMUTh CKBO3b KJIETOUHBIE 060/104ku. BemecTsa, comepxaiu-
€csl B MJICYHOM COKE, BO3MOXHO, CJIYXar I 3alllUTHl pacTeHHs OT MOeHaHMA
XHBOTHBIMM.

TakuM obpa3oM, HaMyKMe GONBLIOrO pasHOO6pa3us CEKPETOPHMBIX CTPYKTYD
U UX YJacTHe B BBUICJICHUM BELIECTB WM HCKIIOYCHHHM U3 MeTabonu3ma my-
TeM BHYTPUKJICTOYHOTO HAKOIUIEHHUS, UMEIOT BaXHOE 3HaYeHHE Il HOPMAIbHOM
XHU3HEIeaTebHOCTU pacTeHuit. He ciyyaifHO mMO3TOMY CeKpeTOpHBIE CTPYKTYPHI
dbopMupyioTcs 06EIYHO paHBIIE OKPYXAIOIMX UX TKaHEH, U KO BpeMeHU xudide-
PEHLIMAIIMY NOCAESTHUX OHH YXe T'OTOBBI K OCYLLECTRICHUIO (PYHKIINYU BHIBEACHUS
M3 KICTOK WM U3 OPraHu3Ma HEHYXHBIX I Hero nmpoaykToB. K BhlaesieHMIO
BELLECTB HAPYXy CHOCOOHBI TOJBKO 3K30T€HHBIE CTPYKTYPhl NPOTOAEPMAILHOTO
HPOUCXOXIEHHSA (KEeNe3UCTHE BOIOCKHM, XENE3KH, IHAATONbI), SHIOTCHHEIC BMe-
CTHIMINA OCYILECTRIISIIOT JIM60 BHYTPMKIETOYHOE HAKOIUICHUE BemiecTs (pasHbie
OIHOKJICTOYHbIE MANOONACTHI, MJICYHMKH), IMGO OHM BBINEIAIOT 3TH BEILECTBA
B MEXKJICTHUKY (CXU30TCHHBIE U JIM3UTEHHBIE BMECTIUINILA), HO B 0GOHX CIyyasx
CEeKpeTHpYEMBIE BEILECTBA OCTAIOTCS B Tejle PaCTCHMA.

7. Bo3ayXoHOCHBIE TKAHM, WM TKAHM NIPOBETPUBAHNA

Tazoo6MeH — HeoTheMIIeMas 4acTh OOMEHa BEIECTB JIIOOOTO XMBOTO Opra-
Hu3Ma. OH COCTaB/IIET OCHOBY IBIXaHUd, a Y aBTOTPOGHEIX pacCTeHUil onpenesisaeT
TaKKe BO3MOXHOCTh OCYIIECTBIIEHUS (POTOCHHTE3a.

Boanrle pacTeHHs NOMIOIIAIOT PAaCTBOPEHHBIE B BOAE KUCJIOPOX M YIJIEKH-
CJIBIN ra3 Bceil MOBEPXHOCTBIO TeJa Yepe3 TOHKME 000JI0YKM KIETOK. Y Ha3eMHBIX
pacTeHMH BO3AyX, comepXaluii HeoOXOAMMBIE IJIs1 XH3HU ra3o00pa3Hbie Belie-
CTBa, IPOHMKAET BHYTPhH TeJia Yepe3 YCThHIIA U YEeYSBUYKU U pacnpoCTpaHsIeTcs
10 CUCTEME MEXKJIETHUKOB, HaJIMYHE KOTOPHIX XapaKTepHO Ui J1000ii XHUBOX
TKaHH, HO pa3Mephl MEXKICTHUKOB MOTYT ObITh Pa3HBIMU.

Ha panHux ctagusax pa3sBUTHSA IMPAKTHYECKH BCE TKAHU COCTOAT U3 IUIOTHO
COMKHYTBIX MHOIOIpaHHBIX KJIETOK, KOTOphI€ BIOCJIEICTBUM HEMHOIO OKpYIJIsi-
lorcq. ITpu nanpHeiimeM pocTe KIETOK B MECTaX MX PacXOXACHHS 06pasyloTcs
MEXKJIETHUKH, KOTOPbIE, IOCTENEHHO YBEIMYMBASICh, MOTYT COSIMHATRLCS B JUTHH-
Hble MEXKJIETHBIE XOIbl, COCTABJISIOIIUE CIIOXHYIO CeTh, WK ¢opMUpPOBaTh GoJee
WM MeHee U30IMPOBaHHBIE KPYITHbIE BO3MYXOHOCHEIE IIOJIOCTH.

ITo crocoby 06pa3oBaHUA MEXKIECTHUKY COCTABISIOT 3 IPYMIBL: CXU30TCH-
HEBIE, IM3UTEHHBIE U OOBIYHO HauGosiee KPYNHEIE peKcuzenHbie, GOPMUPYIOIMECT
B pesyibrare pasphiBa TKaHeil. Ecid OHM BO3HHMKAIOT B CepAlieBHHE, cTe6enb
CTaHOBHUTCS NOJbIM, KaK Y MHOTHMX 3J1aKOB, 30HTHYHBIX, XBOLIEIA.
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JIng BOXHBIX N Ha3eMHBIX pacTeH Ui, OGUTAIONIMX ITPH N30LITOYHOM YB/IaXHE-
HUHM, XapaKTepHa CIIeHAIM3MPOBaHHAs BO3MYXOHOCHAs TKaHb — adpenxuma. OHa
COCTOMT U3 KJICTOK C TOHKHMHY, HEXHBIMH CTEHKaMH, Ha NOBEPXHOCTAX KOTOPBHIX,
06pallieHHBIX K MEXKIIETHHKY, HEpelIKO obpasyerca cioit causu. KieTku uMeror
TIOCTEHHBIN CJION HMTOMIAa3MbI C SIIPOM ¥ MHOTOYMCICHHBIMHM JIEHKOILIACTaMH.
LleHTpaJIbHYIO YacTh KJIETKH 3aHMMAET BAKYOJIb C BOOSAHUCTHIM KJIETOYHBIM COKOM.

ABspeHxuMa — IIPOU3BOIHAS OCHOBHOI MEPHUCTEMBI I MEPHUCTEMBI, aHAJIO-
THYHOI1 (¢ejutoreHy. B rnepBoM ciyyae OKpyIJible KJIETKU a3pEeHXUMBI COCTaBIISIOT
TPEXMEPHYIO CEeTh, SIYed KOTOPOW IPeINCTaBiIsfAIoT co00il KpyNnHble BO3AYXOHOC-
HBle TOJOCTH. B yepemkax jaucTbeB O€NO KyBHIMHKM M XXEJITOH KYOBIIIKH
B «y3JIax» 3TOI CeTH HAXONATCAd pa3BETBIEHHBIE KJIETKU C TOJCTHIMH OIpeBeEC-
HEBIIMMHU 00O0JI0YKAMU, WHKPYCTHPOBAaHHBIMHU TECKOM OKCajlaTa KalbliMs. BTH
KJIETKY YKPETUISAIOT CTEHKM BO3IYXOHOCHBIX IOJIOCTEH. ¥ OCOK, CHTHUKOB, HEKO-
TOPBIX BJIAroN0GMBBIX 3/1aKOB KJIETKM a3PEHXUMBI 3BE314arhie, MEXIY HX JIydaMuU
HaxoIATCS MEXKIETHHKH (CM. puc. 172, 173, 174 B).
¢ .m Y nmexomoHa M B JABIXaTEJIbHBIX KOPHSX

H KIOCCEH aspeHXMMa BO3HUKAET M3 (eJUIOreHo-
nofoGHoit Mepucrems! (puc. 54, 201 B), xo-
TOpasi 3aKJIafblBaeTCsA B IMOBEPXHOCTHOM CIIO€
opraHa unu riayoxe. Ee xieTku gengarcs B TaH-
G I TEHTAIBHOM IJIOCKOCTH, KaK U KJIETKY OGBIYHO-

ro ¢ennoreHa, OTKIaAbiBasi Hapyxy JBa THMa

KJIETOK: ONHM W3 HHUX CWJIBHO pa3pacraiorcsd

B paJuaIbHOM HanpaBjieHMU, 00pasyss CTCHKH

BO3JlyXOHOCHBIX KaMep, ApYIrue, Haxonsiuecs

B MEXIY HUMH, HE YUIMHSIOTCS U COCTaBJISiOT

W i TaHTeHTaJIbHBIE CTEHKHM 3THX Kamep. B omu-

Yyye OT KJIETOK THUTMMYHOM ¢hesuieMbl, 000/104-

KM KJIETOK TaKoi NepuaepMalbHO! a3peHXMMBI
He OMpoOKOBEBAIOT U OCTAIOTCS XHBBIMH.

Bosgyx, comepxamuiics B MEXKJIETHH-
Kax adpeHXUMBI, UCTIONB3YETCH IS IObIXaHUs,
a BOOHBIM pacTEeHMsIM, KPOME TOro, MpHIaeT
TL1aBy4eCTb.

AspeHxyMa BCTpeyaeTcd TakxXe B JIeNIeCTKax MHOTUX pacteHuil. Eciau KieTku
HE CollepXaT THUIMEHTOB, KaK y KYBIIMHKH, HEKOTODHIX COPTOB PO3bI, Takue
JIETIECTKM MMEIOT CHEXHO-0ebIi 1IBET, TaK KaK CONEPXaluMics B MEXKIIETHUKAX
BO3MyX OTpaXxKaeT BeCh CMEKTp MaalolMX Ha LIBETOK COMHEYHBIX jyyeii. Ipu or-
MHUpaHWH KJIETOK CONEPXHMOe UX BaKyosieil HHPWIETPUPYETCA B MEXKIETHHKH,
BHITECHAIS HAXOAMBILIMIACA B HUX BO3MYX, OCJbIH LIBET MCUE3aET, JIEMECTKH CTa-
HOBATCA Mpo3payHbiMu. U3 aspeHXHUMBI COCTOST Takke Gejble OKOJNOIUIONHMKYU
CHEXHOSITOMHUKA, CBUAMHBI M JPYIUX PaCTEHUA.

Puc. 54. AspeHxuma aekonoHa
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Hanuyne aspeHX¥MBI B YIUIOLIEHHBIX OCSAX M JIMCTOYKAX 00epTKH KOpP3HHOK
CJIOXHOLIBETHBIX CBUACTEIBLCTBYCT, IO MHEHMIO psAda YYCHBIX, O NPOUCXONALINUX
B HUX HHTEHCUBHBIX METabONIMYECKUX npoueccax.

8. Mexanmyeckue TRaAHN

OpueHTauus BCEX OPraHOB Ha3eMHEBIX pacTeHMil, CIIOcOOCTBYIOIAA BbIMON-
HEHHIO NMpUCYIIMX UM (GYHKUMIA, CIOCOGHOCTh NPOTHBOCTOATh Pa3HBIM MEXaHU-
4eCKMM Harpyskam M NpeloXpaHeHUe OT MOBpeXIeHUN JOCTUTaeTC B3anMOeH-
CTBMEM BCEX OPraHOB U TKAaHE, U3 KOTOPHIX BAXHYIO POJIb UTPAIOT CIICLMAIBHEIE
MexaHUYecKHe TKaHM, Ha3blBaeMBble TakKe OMOPHBIMU M apMaTypHBIMU.

Y BOmHBIX pacTeHHii MOTPEOHOCTh B 3THX TKAHAX HEBEJIUMKAa WIM €€ HeET,
TaK Kak BOJa, IUIOTHOCTb KOTOPOH BO MHOTO pa3 OoJibllie IJIOTHOCTH BO3MyXa,
XOpOIIO MOJIEPXKNBAET X Tejia. Y HeOOJBIIMX pacTeHU, XUBYIIMX BO BIAXHBIX
YCJIOBUSAX, MEXaHNYECKHUE TKAHHU TOXE IUIOXO pa3BuThl. [IpoyHOCTH 3THX pacTe-
HMiI1 B OOJMBLIOH CTENIEHW OMNpENe/sieT YNPYrocrb 060J0YeK COCTaBIAIOIMX MX
KMBBIX KJIETOK, HACHIIIEHHHIX BOAON. JIONONHUTEIbHAsA NPOYHOCTh JOCTHIaeTCsa
Pa3BUTHEM KCWIEMBI, COCTOSIIEH M3 TOJCTOCTEHHBIX OAPEBECHEBLIMX SJIEMEH-
T0B. OnpeBecCHEeH)E, IEPBOHAYAILHO CBOMCTBEHHOE TOJIBKO SJIEMEHTaM KCHIEMBI,
BHOCJIEACTBUM PACIPOCTPAHIIOCh M Ha OGOJOYKM KJIETOK APYTUX TKaHeH, npu-
OGpeTIINX B CBSI3M C 3TUM TBEPHOCTb, HO YTPAaTUBIIMX 3JaCTUYHOCTh. BTOT
NpoLecC, KOTOPOMY NpealIecTBOBANO YTONLIEHUE 000JI04eK, M OIpelenwn Ho-
SIBJICHUE B 3BOJIOLMM PAacTEHMII cHelMaIM3MpOBaHHON MEXaHUYECKOil TKaHU —
cknepenxumvt (OT Tpey. scleros — TBepablii U enchyma — TKaHb), Haubosee WK~
POKO paclpOCTPaHEHHOM B pacTUTEILHOM Mupe. Jlpyras MexaHuyeckasi TKaHb —
koanenxuma (ot rpeu. kolla — kieit), 06GycrOBIMBaIOLIAs YIIPYIOCTh MOJOMIBIX
pacTyliMx OpraHoB, XapaKTepHa, IIaBHBIM 00pa3oM, WIS IBYAONBHBIX HOKPBITO-
CEMEHHBIX. paCTEHUIA.

O0e MexaHW4eCKHe TKAHM XapaKTepM3YIOTCH IUIOTHBIM CMBIKaHHEM Kile-
TOK U CHIBHBIM YTONIIEHHEM KX obBomoyek. OQHAKO 3TH TKAaHU CYIIECTBEHHO
PasnyaloTcsa ApYrUMH NpHU3HaAKaMu.

Komnenxuma (puc. 55 A-B) — mpou3BoiHasi OCHOBHOM MepucreMbl. OHa
MMeeT BaXHOE 3HAaYE€HHE ISl PACTYIIMX OPraHOB, TaK KaK €€ KJIETKH CIIOCOOHBI
K pactskeHuo. Berpewaercss KOJUIEHXMMa B OIHOJNIETHUX CTEONSIX WM JIMCTHAX,
B COYICHEHUAX MEXIYy 4YepelikaMi M JIMCTOYKAMHU CJIOXHBIX JIMCThEB 00OOBBIX
U apyrux pacteHuil. OHa COCTOMT U3 TMAapPEHXMMHBIX, CJIETKA BBITAHYTHIX B JJIH-
HY, WM TMIIMYHBIX NPO3EHXMMHBIX KJIETOK, WIMHON O 2 MM, 3a0CTPEHHBIX
Ha xoHnax. KieTku KomieHXUMBI XWBbIE, JOJITO COXPAHSIOIIHAE CIIOCOGHOCTH
K JiejleHH1o, OOBIYHO OHM COINEPXAT XJIOPOIUIACTHI, IIO3TOMY Y4acTBYIOT B (po-
TocunTe3e. 1o XapakTepy yTomeHMit KI€TOYHBIX 060I0YEK pasivyaloT 3 THIa
KOJUICHXMMBL: Y20/K06YI0, NAACMUHYAMYIO VI PbIXAYIO.

B yroikoBo# KOJUIEHXMME YTOJMIIEHH! CTEHKHU B YIJIaX MHOTOTPaHHEBIX KJIETOK
(puc. 55 A). Takasi KOJUISHXUMA BCTPEYaeTCsl B CTEO/ISIX THIKBBI, HIABEIS, TPETHXH
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Puc. 55. Mexanudeckue TKaHu: A—B — xoiurenxuma yronkosas (A), iacrunyaras (B),
pexnast (B); I' — BONOKHO cKIepeHXMMBI; [l — BOJIOKHA CKJICPEHXMMbI B TOIEPEYHOM
ceuennn; E — kaMenuctsie xierku (6paxuckiepemant); X — ocreocknepenma; 3 —
BETBUCTas CKIIEpenaa.

Ob6o3nauenua: MX — MEXKIETHHK, I.K — MOPOBBIA KaHaN; TUT — MOJOCTh KJIETKHM, .11 —
nopa B IJIaHe, C.0 — CJIOUCTasA 060JI0YKa, Y.0 — YTONILEHHS 060I04YeK, 31 — 3nuAepMa

U ApYTMX pacTeHuit. B 00BOMHEHHBIX KJI€TKAX YTOJKOBBIE YTOJIIEHUA BLITYKIILIE,
B JETHAPATUPOBAHHBIX — BOTHYTHIE.

ITnactMHYaTasg KOJUICHXMMa COCTOMT U3 KJIETOK Oojiee MM MEHee BHITHA-
HYTBIX TapaUIeiIbHO TOBEPXHOCTU CTebnst (puc. 55 B). Yrommensl HapyxXHble
Y BHYTpEHHME CTEHKM KiIeTOK. Ha monepeyHhIX cpe3ax 3Ta KOJUIEHXMMa IOXoXa
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Ha XpAIIEBUIOHYIO TKaHb, OHa OObIYHA IIS CTEOJCiH IMONCOMHEYHHMKA, MOJIOABIX
creblieli MHOTMX JPEBECHBIX PACTEHUIA.

B Goraroii MEXKIETHUKAMM PBIXJION KOJUIEHXMME YTONIIECHBI CTEHKH KIe-
TOK, OrpaHMYMBAIOIIME MEXKIETHUKM (puc. 55 B). Bra KoeHxMa pa3BuBaercs
B CTe6ISIX KpacaBKM, MaTb-U-Ma4yeXH, ropiia 3eMHOBOJHOIO.

Yromuenue 060104eK IIPOUCXOOUT Mepel OKOHYaHUEM POCTa KIETKH B JUTH-
Hy. Ha cpe3ax 060/104KM BBIIAAT CBET/ILIMHU, GJICCTSLIMMMU BCIIEICTBHE CHIIBHOTO
JIy4enpesIOMICHHUA.

Hexkotoppie 60TaHUKM IMOJIAaraloT, 4YTO YTOMIIEHHE CBA3aHO C OTIOXCHUEM
BTOPUYHON O00OJIOYKH, HO GOJNBIIMHCTBO CKIOHSETCA K MHEHMIO, YTO KJIETKH
KOJUIGHXMMBI MMEIOT TOJIbKO NepBUYHEIE OGOJIOYKH, BO BCAKOM CJly4ae, B MOJIO-
IBIX OpraHax. YTOJNIIIEHHBIE CTEHKH COCTOAT U3 LEJUTIONO3EI, HO OOraThl TaKxke
nekTuHoM. HccnenoBaHus KOJUIGHXMMBI YEPEIIKOB CejibAepess MoKas3alnM, 4TO
B YTOJILIEHMSIX CJIOM MEKTHMHA YEPEAYIOTCS CO CIIOSIMM LISIUTIONO3EI.

Hanuyue nexTMHa o6YCIOBIHMBacT GOMBIINYIO BIArOeMKOCTh 060104k, Co-
IepXaHue B Heii Bomkl cocrapiseT 60—70 % ot Beeit ee Maccrl. Bojsiue Bcero Boabt
B YrOJIKOBhHIX yToymueHusx. HepasBHoMepHoOe yTomieHue 060104eK U OTCYTCTBHE
OIpEBECHEHHSI 00ECNeYUBAIOT IUIACTUYHOCTh KOJUIEHXMMEI U €€ CIOCOOHOCTD
K pactsokeHmo. C Ipyroii CTOpOHEI, 5TO NO3BOJISIET PETYIUPOBATh OCMOTUYECKOE
IaBjieHue Giraromapsi BOXONPOHMIIAEMOCTH TOHKMX YYacCTKOB OGONIOYKHM, Urpa-
IOIIUMX pOJb MOp. B CBA3M C 3THM KOJUICHXMMa MOXET BBINOJHATH (GYHKIMH
MeXaHHYECKOM TKaHU TOJIBKO B TOM CIy4ae, €CJIM ee KJIETKH HaXoasATcs B COCTOSA-
HUHM Typropa.

KomenxuMa oGaaeT BEICOKUMHM MEXaHHUYECKHUMM KayecTBaMU: Ipenen ee
TIPOYHOCTH Ha pa3phiB O0JIbIIIE Npee/ia MPOYHOCTH JIMTOIO AMIOMUHUS, a 10 MOy~
JIO YTIPYTOCTH OHa CONOCTaBUMa cO CBUHLIOM. OIIHaKO ee 3HaYeHUE KaK CKeJICTHOM
TKaHH He CPaBHHMO CO 3HaYeHHEM CKJIEPEHXMMBI, XOTA B CTaphiX OpraHax OHa
MHOTJAa CTAHOBUTCS TBEPHOM U XPYMKOIi, TaK KaK B ee KJIETKaXx MOIYT OTKJIafbl-
BaThCA HOBOJILHO TOJICThIE BTOPUYHBIE OO0JIOYKH, CIIOCOOHBIE K ONPEBECHEHMUIO.

CKaepenxuma, B OTIMYME OT KOJUIEHXHMEI, COCTOUT U3 KJIETOK C PAaBHOMEPHO
VTONIIEHHBIMA M, KaK IPaBUJIO, OJpeBEeCHEBAlOIUMHU obonoykamMu. B mpouec-
Ce pa3sBMTHUS MX INPOTOILIACTHl pa3pyllaloTcsl, MO3TOMY CKJIEpeHXHMa — TKaHb
MeprtBas. Ee ciaraior 2 TMIa KJIETOK:

1) gosaoxna (puc.55T) — WIMHHBIE IPO3CHXMMHEIE KJIETKH C OCTPHIMU KOH-
LlaM¥ ¥ TOJICTBIMH 1—2-CJIOMHBIMHM 000JI0YKaMH, UMEIOIIUMU HEMHOTOYUC/ICHHBIE
TIPOCThIEe leeBUIHBIE TOPHI; B MONMEPEYHBIX CEUYCHUSX KIIETKH MHOIOYrojibHbie
(puc. 55 M) mu6o Gonee WM MEHee OKPYIILIE;

2) cxaepeude (puc. 55 E—-3) — napeHXUMHBIE Pa3BETRICHHbIC WM JOBOJILHO
JUIMHHBIE KJIETKH C OYEHb TOJICTHIMH MHOTOCJIOHHBIMHM 060JI0YKaMHU, NepecedeH-
HbIMM MHOTOYMCJICHHBIMH NOPOBBIMH KaHaJaMH, KOTOpbleé HEPEAKO BHIVIAHAT
BetBucThIMU. Ha caMoM fene, Takme KaHaIbl BO3HHMKAIOT IIPH BTOPUYHOM YTOJI-
WeHHU O6ONMOYKM M3HAYAIBHO U3 Oojiee MHOTOYMCIICHHBIX ¥ Gojiee KOpPOTKUX
COEAMHSIOMMXCS MOPOBBIX KaHAJIOB.
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CxilepeHxnMa, KaK ¥ KOJUIEHXMMa — TKaHb NiepBuyHasi. BolnokHa cxiepeH-
XUMBI MOTYT OBITH NMPOM3BOJHBIMU KJIETOK OCHOBHOI MEpMCTEMBI, KaK B Bere-
TaTUBHBIX OpraHax ManoOpPOTHUKOOGPa3HBIX, B JIMCThAX IOJIOCEMEHHBIX M ITOKDHI-
TOCEMEHHBIX pacTeHUit, B KOTOPBIX OHM COCTaBISIIOT Cy03nMACPMAa/IbHBIC TAXH,
B KODHAIX M CTeGNAX OMHOMONBHBIX. B cTeGAX NByRONLHBIX B 06pa3oBaHUM BO-
JIOKOH CKJIEPEHXHMBI YYaCTBYET TaK Ha3bIBaeMasi OCTaTOYHAasi MepUCTEMa, TO €CTh
MepHCTEMa, KOTOpasd HEMOCPEICTBEHHO NPOAO/KAET alTUKaTbHYIO MEPUCTEMY HO-
Oera, ¥ XOpOIIO BhIpaXeHa B CTEOIIX HEMHOrO HUXe KOHyca HapacTaHus. 3Ta
MepHCTEMA JIaeT Hayalo He TOJIBKO CKJIEPEHXUME, HO U IpoKambuio (roapobHee
cM.: 1. 7, 1. 2.1, 2.3). Takas ckiepeHXMMa Bceraa okpyxaer auddepeHIupoBaH-
HbI€ U3 IIpOKaMOuUs NepBUYHbIE MpoBoaALIKe TKaHU. OHa BCTpeyaeTcs B CTeOIsx
TBO3IMYHBIX, THIKBEHHbIX, TépaHHEBbIX, KUPKA30HOBHLIX U AP. CEMEICTB ABYIONb-
HbIX pacrenuii (cM. puc. 81 A; 82 B).

ITo MpoYHOCTH Ha pa3phiB BOJOKHA CKJIEPEHXWMBI HE YCTYIAIOT CTPOHU-
TENLHON CTaiM, OfHAaKO OHM B 6—10 pa3s MeHee ympyru, yeM cTalb, M M3-3a
CHJIbHOTO OIpeBeCHEHMsI 060j104eK He 00NafaloT macTuYHocThio. [TosaToMy Bo-
JIOKHA CKJIEPEHXHMBI 3aKaHYMBaIoT AuddepeHIMalUIo OGBIYHO MOCciie OKOHYAHHUS
pocTa OpraHoOB B UIMHY.

Cxiepeu bl BOSHUKAIOT BCIEICTBUE CKiIepr(UKaLMK NepBOHAYAIBHO XHBBIX
TOHKOCTEHHBIX KJIeTOK. Ckaepuguxayus — TPEXSTANHbIA MPOLECC, COCTOSAIMM
U3 1) CHIBHOTO YTOJLICHHS OGONOYEK, NPUBOMSIIETO B MTOre K COKPALICHUIO
TIOJIOCTH KJIETKH, 2) OmpeBeCHEeHUs 0GONO4YeK, 3) MOCTENeHHOro OTMHMpPAHUS
TIpOTOILIACTA.

Cxitepenzibl pa3BUBAIOTCS JINOO U3 KIETOK OCHOBHOM MEPHCTEMEI, KaK B JIM-
CTOBBIX TJIACTHHKAX Yast, KAMEJIUU, MO0 U3 KJIETOK IIPOTOAEPMBI, KaK B CECMEHHOM
Koxype 6000BbIX pacTeHuit, TU60 13 I depeHUMPOBAHHBIX NaPEHXUMHBIX KJIe-
TOK, KaK B KOpe MHOIMX JIPEBECHBIX PacTeHUIl U ceMeHHO# Koxype. U3 cxiepeun
COCTOHT CKOPJIYTIa OPEXOB, «KOCTOYKA» (BHYTPHUIUIONHHK) IJIONOB BULIHM, CJUBHI,
abGpuKoca, MHOTO MX B MAKOTH He3peJIbIX IUIONIOB IpyIly U aiiBel. B minopax ckie-
pevaBl UrpaloT He TOJMBKO MEXaHHYECKYIO POJib, HO CIIYXAaT TakkKe IS 3allUThI
CeMdH OT Pe3KHUX KoJieGaHMii TeMIepaTyphl, MOpaxXeH!sl 6aKTepusaMH, rpudamMu,
TOBPEXISHMI IIPH NOENaHUH TUIONOB XUBOTHBIMH.

Mopdonoruyeckn ckiiepenanl oueHb pasHoobGpasHbl. Kopotkue, o0GBIYHO
H30IMaMEeTPUYECKHE CKIIEPEU/IbI HA3BIBAIOT Opaxuckaepeudamu (Ot rpey. brachys —
KOPOTKMi), WM KaMeHMCTRIMH KietKamu (puc. 55 E). Bro Haubonee wmmpo-
KO pacIpOCTpaHEeHHBI THN cKiepeui. PasBeTBieHHBIE CKIIepeMABl Ha3BIBAIOT
acmpockaepeudamu (OT rped. astron — 3Be3na) (puc. 553). OHM OBBIYHO pa3BH-
BalOTCA B TKaHW, MMeloleil MexXKIeTHUKH. Jlo Hayana ckiepuduxanuy KieTku
06pasyioT BHIPOCTH! (MPOTY6epaHiibl), BPACTAIONINE B MEXKICTHUKY U yIMHSIIO-
1Mecs MyTeM WHTPY3UBHOTO pocta. Takue CKIepeuabl BCTPEYaloTcs B YepemKax
JIUCThEB KYBLUIMHOK U KyObiliek. HekoTopbie KJIETKM X0 CKIIepU(PHUKAILUU CHIBHO
pa3pacTaiorcs B JUIMHY, TIpHOGpeTasi CXOACTBO € BOJIOKHaMu. Takue CKJIEpEHIbI
Ha3bIBAIOT 80A0KHUCMbIMU. OT TUMUYHBIX BOJIOKOH OHM OTIHYAIOTCH IIPOMCXOX-
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IeHueM (BonokHa AM(PQEPEHIMPYIOTCS HEMOCPEACTBEHHO U3 KIIETOK MEpHCTEM
WU UX NPOM3BOAHBIX) M CTPOEHHUEM 06OMOYeK, 60jee MHOTOCIONHEIX M ITOPH-
CTHIX, 4eM y BOJIOKOH. CKyiepensibl, HarloOMHHAIoL1e GepLIOBhie KOCTH, Ha3hbIBAIOT
ocmeockaepeudamu (OT rped. osteon — xocts) (puc. 55 XK).

Hapsigzy ¢ BOJOKHamMM M CKjepenaaMH, COCTAaBIAIOMIMMM CKJIEpEHXUMY,
y BBICIIMX PAacTeHMil, KaK yXe ObUIO OTMeYeHO, KJIETKH, CEelHaIU3MpyoLyecs
B BBINIOJIHEHMM MEXaHUYECKOW (PyHKIIMM, BXOOAT B COCTaB IMPOBOMSAILUX TKaHEH.
D10 ApeBecHHHBIE BOJIOKHA (BOJIOKHA 1u6pudopMa), Ny6sHbIE, WK (IOIMHbIE
BOJIOKHa. CxJiepeuapl HEPEAKO Pa3BUBAIOTCA BO BTOPHYHOM (hy1o3Me OpEeBECHBIX
pacTeHMii, Hampumep, y Oepesbl, onbxu. KaMeHHCThIe KIETKM, Ha3bIBacMble
deonaMi, BCTpEYaloTcs B NMpoOKe (q)emleme) HEKOTOPHIX XBOMHBIX (COCHa,
ellb, JIMCTBeHHUa). ECTECTBEHHO, 9TH 3JIEeMEHTHI IPOUCXOXICHUEM OTIMYAIOT-
Csl OT BOJIOKOH W CKJIEPEUA TUIMYHONU CKJIEPEHXMMbI, TO3TOMY HMX HE CYMTAIOT
ee KOMIIOHEHTaMH, a PaCCMaTPHBAIOT KaK CTPYKTYPHLIE JIEMEHTHI TeX TKaHeEi,
B KOTOPBIX OHM OOpa3oBaIUCh. YYUTHIBAsA, YTO MOP(OJIOTNYECKH OHM MpPaKTH-
YeCKU He OTIMYAIOTCS OT KIETOK TUITUYHON CKIEPEHXMMBI M YYacTBYIOT BMeCTe
C Helf B CO3MaHUM ONOPHOU cucteMbl, . [abepaaHT Npe10XuI Ha3kIBaTh BCIO
COBOKYITHOCTb TOJICTOCTEHHBIX OIpEBECHEBIUMX KIJIETOK DacCTeHMIi, HE3aBUCHMO
OT UX TIPOMCXOXHEHMs, cmepeomom (OT rped. stereos — TBEDHBIA, KPENKHiA).
OcofeHHOCTH €ro CTpOeHUS U Tonorpaduu oNnpencsior yCroi4uBOCTh PaCTeHU
K AEHCTBUIO Pa3HbIX MEXaHMYECKUX (HaKTOPOB.

B. ®. Pa3nopckuii, 3aHMMAaBIINACA U3YyYEHUEM CTPOUTEIBHO-MEXaHMYECKUX
TNPUHIMIIOB B KOHCTPYKIMU PAacTeHHii, CPaBHUBAI MX C XeJIe3006TOHHBIMH CO-
OpYXEHHUSMHU, B KOTOPHIX apMaTypy COCTAB/ISIIOT MEXaHWYECKU NMPOYHELIE TKaHH,
a poJIb 3aMOJIHUTENISI — TKAHM, CJIOXKEHHBIE XNBBIMHU, TOHKOCTEHHBIMY KJIETKaMM.
CTpoiHOCTb CTPOMTENILHOI KOHCTPYKLIIMHM OH OOBSICHSUI, IPEXAE BCETO, XOPOIIM-
MM KayecTBaM¥ MaTepuaa, 1o NPOYHOCTH U YIPYTOCTH HE YCTYTAIOUIEro MATrKoi
CTaJIi, HO 3HAYUTEJBHO Oosee JIerkoro.

MexaHuyeckue Harpy3ku, UCHBbITBIBAGMble PaCTeHUEM, ABYX THMIIOB. CTaTH-
Yyeckue U AMHamudeckue. CTaTuyeckie MpOoSRISIOTCS B JEUCTBUM CHJIBI TAXECTH
(Macca KpOHBI, BO3pacTaloliasi B TeYEHHE BETETALIMOHHOIO NEPUONA M YMEHbIIA-
IOILAsICSA TIOCIIE ONAaACHUs JIMCTBBI U ILUIOAOB; OCCAAIOIIMIA Ha IIOBEPXHOCTH BeTBei
CHer, KOTODBIi MOXET OCTaBaThCs Ha HHMX HOBOJBHO Nonro). JuHamuyecKue
Harpy3ku oOyCJIOBJICHBI IIOPHIBAMHU BETpa, yAapaMu JOXIs, Irpaja.

B nepBoM ciryyae oceBble OpraHbl pacTeHUsl HOJDKHEI paboTaTh, Kak Gai-
KU-KOJIOHHHI, BO BTOPOM — KakK GaNKU-HpYXHMHHI. Tak KaK B pa3Hbie IEpHOIBI
XKM3HU pacTeHMe NojBepraercs ACHCTBUIO 0OOMX TUIIOB HAIPY30K, B CTPOMTENb-
HO-MEXaHUYECKOM OTHOLIEHHUH OHO JOJDKHO NPEICTaBIATh CO0O0M KOMIUIEKCHYIO
KOHCTPYKIIMIO. B pacnosyioxeHun MexaHHYECKHX TKaHel MPOARIAIOTCS 2 MPOTH-
BOITOJIOXHBIC TCHICHIIMH: LIEHTPOOEXXHAs ¥ LIEHTPOCTpeMuUTeNIbHas. s MonoabIx
pacTymiMx OpraHoB Hanbonee BaXHa YCTOWYMBOCTDL K JEUCTBHMIO CHJIM TSXXECTH,
9YTO AOCTUTaerTCs PpacCIlOJIOKEHUEM MeXaHUYeCKUX TKaHel Ha mepudepuu, TO
€CTh pealin3yeTcd LEHTpoOexHas TeHaeHuusa. Ta Xe TeHaeHuUMs npeobnagaet
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B ¢(OpMUPOBABIIMXCSA CTE6JIAX TPABAHUCTHIX pAaCTEHMI, HE JOCTUrAIOMUX OObII-~
HO 6011b110M BRICOTH. HeBRICOKHME pacTeHus, KaK IPaBHio, He CTPAAaloT CIILHO
OT IOPBIBOB BETpa.

Ilpu yBenuyeHHM BHICOTHI PACTEHMsI, CONMPOBOXIAIOIEMCH M 3HAYMTENb-
HBIM YBEJIMYEHHEM €ro TIOBEPXHOCTH BCJICACTBUE Pa3BUTHS MOIIHON KPOHBI, KaK
Y HepeBbeB, B PAacIOIOXCHUM MEXaHWYECKMX TKaHEH npeobiamaeT LEHTPOCTpe-
MMUTe/IbHas TeHAcHUMA. B cTBONaX U MHOTOJIETHHX BETBAX JEpEBbEB OMOPHYIO
pOJNb UTpaeT BTOPHYHAsl ApeBeCHHAa, 0ObeM KOTOpOMl eXeromHO YBeIMYMBAETCS
B pe3yibrate JeATeJBHOCTH KaMOWA. BTa TKaHb COCTAB/ISAET MPaKTHYECKH BCIO
BHYTPEHHIOIO 4YacTh CTBOJIA U BeTBed. B KOpHSIX, MCHBITHIBAIOMIMX PacTSKEHME,
MEXaHHUYEeCKME TKAaHU TaKXKe PacloloXeHH B LIEHTpeE.

B crebigX MHOIMX ONHONOJNBHBIX YCTOMYHMBOCTH K JEHCTBHIO 3THX ABYX
TUIOB Harpy3kKy HOCTHIAaeTCsl pa3gpoO0JEeHHOCTBIO CTEpEOMa, a B CTBOJNIAX NajbM,
6aM6ykoB CO BpPeMEHEM IIPOMCXOOUT YTOJNIEHHWE M OHpPEeBECHEHHE O06ONIoYeK
KJIETOK IapEHXMMEI, B KOTOpOil HaXOAATCsA NPOBOASAIIME MYyYKH, apMUPOBaHHEIE
TSKAMM MEXaHWYECKOM TKaHM.

ITpucnoco6neHue TUCTbEB, 0COGEHHO UMEIOLIMX KPYIHEIE TUITACTHHKH, K IIPO-
TUBOACHCTBHIO CTATHYECKUM U TMHAMUYECKUM HArpy3KaM COCTOUT B ITIOBEPXHOCT-
HO-JIBYCTOPOHHEM pacloiOXKeHUH MEXaHMYECKHX TKaHeil. CTpOUTeIbHO-MEXaHH-~
YecKue NPUHIMIE B CTPYKTYpPe PAacTeHHMil, KaK M APYTMX XUBHIX OpraHHU3MOB,
COCTAaBJISIOT ONMH M3 Das3feNioB OuOHUKU, TENIb KOTOpOii COCTOMT B CO3TaHMM
COBEpUICHHBIX TEXHUYECKHMX CUCTEM U KOHCTpYKuuil. CTpoeHHe OpraHoB pacre-
HUI COOTBETCTBYET IPMHLIMIIAM JOCTIDKCHUS MPOYHOCTH NPU SKOHOMHOIA 3aTpaTe
MaTepuaia. 3T0 He MCKIIOYaeT, OOHAKO, CYLECTBOBAaHHMA NMPUMEPOB «HEpaIHO-
HajIbHO#» KOHCTPYKIIUH, BO BCEX CIY4asX MMEIOLIMX BAXHOE IIPUCIOCOOUTEIbHOE
3HaYCHUeE.
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PA3BUTUE U CTPOEHWUE BEMETATUBHbIX OPIrAHOB
BbICLLIMX PACTEHWUI

IiaBa 6

HavajpHbie 3Tanbl pasBUTHA PACTEHMIl
n Mopdosiorna nodera

B npembiaymiux r1aBax MbI ITO3HAKOMIIHUCH C MOP(ONOrHYecKoif U aHaTo-
muyeckoit muddepeHnmanuei BEICHIMX PaCTeHUN B CBA3M C MX XHU3HBIO Ha CyLIe.
Kak e IpoMCXOIHUT YCIIOXHEHUE CTPOSHHS PACTEHHS B IIPOLIECCE €0 OHTOIeHe3a,
TO eCTh MHAMBUAYAILHOIO Pa3BUTHS?

Kaxnpiif opraHu3M XHBET B ONpeNe/ieHHO 9KOJIOrMYecKoii 0GCTaHOBKE,
KOTOpasi, HECOMHEHHO, OKA3bIBaeT BIMSHHME Ha XOI €ro pa3sBUTHS, ONHAKO BO3-
MOXHEBIE M3MEHEHHsI OHTOTeHe3a, KaK IIPAaBHJIO, He 3aTParuBaloT CJIOXHBLIMECS
B TPOLIECCE 3BOJIOIUN OOIME 3aKOHOMEPHOCTH (POPMHUPOBAHMS BETETATMBHBIX
OpraHoB, NMPHOOPETAIOIUX CTPOEHHUE, IPUCIIOCO0IeHHOe K Hanbosee a¢hdekTuB-
HOMY BBIIIOJIHEHHMIO CBOMCTBEHHBIX UM (hYHKIIMIA.

1. Pannue 3Tansbl pasBUTHA BhICHIETO PACTEHUA

PacreHue, TouHee ero criopoduT, pa3sBUBaeTCsS U3 3apodbiuia, Hadaiuo KOTo-
POMY JaeT BO3HMKIIAs B MpoLEcce OIUIONOTBOpeHus 3ueoma. ChopMUpPOBaHHEBIA
3apoIbILI MMEET 3a4aTKU BEr€TaTUBHLIX OPTaHOB, Y CIIOPOBBIX aPXETOHUAIBHBIX —
3a4aTKU CcTeOlig M JIMCTa, B OCHOBAaHUM KOTOPOTO 3aKJabiBaeTcs OOBIYHO 3aya-
TOK IPUIATOYHOTO KOPHSA. Y CeMEHHBIX paCTeHHi 3apOJEIill MPEACTABIAET COO0MH
[IaBHYIO YacTh ceMen. OH nuddepeHIMpoBaH Ha 3apodsiuesniii kKopens (radi-
cula), nodcemadonsroe Koneno, v eunoxomuas (hypocotyle), Hecyluit HaBepxy
3apombIleBLIe UCThs — cemadoau (cotyledones). KopeHb M MMIIOKOTHIIB COCTa-
BJISIOT OCEBYIO 4acThb 3apoibimia. Mexnay ceMAmoNsiMU HaXOMUTCHA allMKalbHas
MepucTema, o6pasyioniasi BOC/IEACTBUM OYyropoK — 3a4aToOK KOHYCa HapacTaHus
Oynymiero no6era. Y HEKOTOpHIX pacTeHMii MeXmy ceMsmolsaMHu dopMupyercs
noweyxa (plumula), ¥ Haxe pasBuBaercs 3ayaToK Ho6era. 3apoabilm OGHIYHO
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OKPYXEH 3aracaionieil TKaHblO ¥ 3all{IIEeH OT BHEILIHEN cpellbl CEMEHHOM KOXY-
poit (pnc. 56 A, B). Y HeKOTOpHIX PaCTEHHIi 3amacHbie BEUIECTBA JIOKATH3YIOTCS
B CEMSAIONAX, KaK Yy ropoxa, ¢acosu.

OcoGeHHOCTH pa3sBUTHUA 3apOIbIIEH M pasHOOOpa3ue UX CTPOCHUS Y PasHBIX
pacTeHMii 6yayT paccMOTpeHBl B 3aK/IIOYMTENbHBIX I71aBaX KHUTH. 30ECh XK€ Mbl
OTPaHUYMUMCH TIPUBEACHHEIM BEhILLIE OMMMCAHUEM CTPOEHHS 3apObILIa IBYAOIBLHOIO
pacTeHHUs ¥ PacCMOTPUM OCHOBHBIE 3Tallbl Pa3BUTUS M3 HETO PaCTEHHUS.

CeMs npopacTaeT Npy HUIMYUU BJIary, OJ1aronpUsATHON TeMIIepaTyphl U XO-
pouieit aspanym. IlornouieHHe ceMeHeM BOAbI MPHUBOAMT K €ro CHILHOMY Ha-
OyXaHHIO, COTIPOBOXIAIOLIEMYCS aKTUBH3alMel (pepMeHTaTUBHOI NeATEIBHOCTH,
CrOCOOCTBYIOIIEH PAaCTBOPEHHUIO MUTATESBHBIX BELECTB, XpaHAIMXCSA B 3araca-
omux Tkauax, V3 3apoppiiia pasBuBaercs npopoctok. CHayajia pacTeT 3apofbi-
1LIEBHI KOPEHb, KOTOPKIiA, MPOPBaB CEMEHHYIO KOXYPY, BHIXOOUT HA TIOBEPXHOCTD
CEMEHH U 3aTeM BHeApsAeTCs B 110YBY (puc. 56 B). CreneHb pasBUTHSI TUIIOKOTHIIS
onpeaeNnseT TN NPOPaCTaHUA — HOO3eMHbII WIM HA03eMHbli.

Ilpu nodsemnom npopacmanuu, CBOMCTBEHHOM, HallpUMeEp, ceMeHaM Ay0a,
MUHZAQISI, TOPOXa TMIIOKOTWIb M CEMSIIONU OCTAIOTCS B IOYBE, 2 HaJ €€ IOBEPX-
HOCTBIO MOsIBNISETCH MO0er, pasBuBIIUiics M3 nmovyeuyku. [lepBrie mcTes nobera
0BBIYHO MENKHeE, YacTo NOYTH yelryiyarsie (puc. 56 IT).

Ilpu Hadzemrnom npopacmanuu TOCKE BBIXONA 3apOIBIIIEBOTO KOPHSA HauyMHa-
€TCSl POCT T'MIIOKOTWISI, KOTOphIil CHayaja mnetieobpa3sHO uM3rmbaercs, a 3aTeM,
BHITIPAMIIASICH, BBIHOCUT HaJ TOBEPXHOCTBIO MOYBHI ceMsgonu (puc. 56 B, T).
OHU CTaHOBATCA NMEPBBIMU (POTOCUHTE3UPYIOIMMY JUCThMH. Tak pa3BUBAIOTCSH
TIPOPOCTKM KJIEHA, Oryplia, MOACOMHEYHHKA, KIECIEBUHEI ¥ APYTUX PACTeHMUIA.

OTMeueHHas TOC/AeN0BaTe/IbHOCTh NPOPACTaHUsl OMONIOTMYECKU Lie1eco00-
pasHa, Tak Kak MOABJSIOMIMICA B MEPBYIO OYepelb KOPELIOK HEe TOJBLKO TpH-
KpeIuigeT ceMsi K cyocTpaTry, HO UM CHaOXaeT BONOW C pacTBOPEHHBHIMH B Heil
BELIECTBAMU Pa3BUBAIOLIEECs PACTEHBULIE.

B ormiMume oT rerepoTpodHBIX 3apoiblllieif MPOPOCTOK MPENCTaBIfAET CO-
60i1 CaMOCTOATEILHBINA OPraHU3M C reTepoTPO(PHBIM U aBTOTPODHBIM ITHTAHUEM.
TetepoTpodeH OH MOTOMY, YTO VIS CBOETO Pa3BUTHSA UCHOJNL3YET IUTATENbHbIE
BEILECTBA, COCPEJOTOYEHHBIC B 3amacalolieif TKaHU CEMEHHU WIH CeMSI0NAX, a aB-
TOTpOhEH — IIOTOMY, YTO MMEET YXKE CIeLMaTbHbIE aCCUMUWIMPYIOIME OPraHb —
JINCTbSA, CHAaOXalolKe ero OPraHNYeCKMHU BELIECTBAMU, U KODHEBYIO CHCTEMY,
OTBETCTBEHHYIO 32 MUHEPAIbHOE NUTAHME.

TakuM 06pa3oM, pa3BUBLIMIICSA M3 3apPONbIIIA IIPOPOCTOK UMEET BCE OPTaHbl,
3a4aTKM KOTOPHIX GBUIM B 3apojiblllle, a TAKXKe BHOBb 00pa3oBaBlIMeEC.

Kopens, pasBuBLIMiiCA U3 3apOIBIILIEBOrO KOPEWIKa M XapaKTepU3ylomuicsa
TMIOJIOXUTENBHEIM T€OTPOITU3MOM, Ha3blBalOT 21A6HbIM, ETO OTBETBJIEHHS, OOBIYHO
pacTynie ropu3oHTAIEHO, — G0K08bIMU KODHAMU. ’

IIpu Hag3eMHOM TIPpOpPacTaHUM TUIIOKOTWIb MOXET ObITh pa3HOi IIUHBI.
TlepexonHyio 30HY MeXAYy HUM M KOPHEM Ha3bIBAIOT KOpHesoli weiikol. Ha Heil,
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A

Puc.56. Cems u npopocTku: A — obuiMii BMA B IPOJOJLHOM paspede; b — 3apomsiux
CeMeHH KJIeleBUHb; B — npopacranue cemenn; I-E — npopoctku: Kinewesunn (I),
ay6a (1), posetounslii mpopocTok GoponasHuka (E).

Obo3nauenus: 6.x — GOKOBOI KOpeHb, B.Il — BEpXyIlieYHas II0YKa, I.K — IJIaBHAI KOPEHb,
TTi— TMIOKOTWIb, 3 — 3apOABINI, 3.K — 3apPOJLILIEBEIA KOPEHb, 3.T — 3amacaiollasi TKaHb
CeMEHM (PHIOCHEPM), K.II — KOPHeBas meilka, M — MEXIOy3iiue, HJI — HacTOSLIME
JIMCThA, .J1 — MEPBBIE JINCThS, I.N — MA3yIUHasi TI0YKa, C — CEMSIOJH, C.K — CEMEHHas
KOXypa, 31 — 3MUKOTHIb
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a TaKKe Ha THIOKOTWJIE Y MHOIMX PACTEHMI DaHO IMOSABISIOTCA npudamouHvie
KOPHH, YBEJIMYUBAIOLINE MOIUIHOCTh KOPHEBON CHCTEMBI.

W3 moyeuky 3apofpillia pa3BUBAETCA nobez, Ha3bIBacMBbIi enaenbim. OH 3a-
KaHYMBACTCS @epXyuleHoli nouKoli, OCYIIECTRIAIONEH ero HapacTaHue B UIMHY.
B cre6ine pa3nuyaioT yaabnl ¥ MEXIOY3NIus. Y3e1 — MecTo OTXOXIECHHS JINCTa,
Mexcooy3nue — YdJacTOK cTeOiIsl MeXImy AByMs y3naMu. [lepoe MeXmoyanue,
Haxofgieecss Hal CeMSNONBHBIM Y3JIOM, Ha3blBAIOT snuxomunem. B JHACTOBBIX
nasyxax, IMof KOTOPHIMM TIOHMMAIOT YIVIBI MEXHY cTeOleM M JIMCThAMU, (op-
MUDYIOTCA na3ywHbie, WA 00KO0eble novku, N3 KOTOPBIX BIOCNIEIACTBUU Da3BH-
BaloTcsi 60kOBhIe MmoGeru. JIucTesi moberoB ¢GopMoii M pasmepaMH OTIMYAIOTCH
OT CEMAMOJBHEBIX JIUCThEB. Y OONBLIMHCTBA PACTEHWH CEMSIONM paHO omnaia-
JOT, HO Y HEKOTOPHIX pacTeHuil, HampuMep, y Kode, OHM OCTaIOTCA B TeUYCHHE
HECKOJILKHX JIeT. CXeMa CTpOeHMs MOJIOOrO IBYIOJBHOTO PacTEHHUs TOKa3aHa
Ha puc. 57.

CrpoeHue NMPOPOCTKOB HEKOTOPBHIX PACTEHUH OTIMYAeTcsl OT ONKMCAHHOIO
Bhile. ITpopocTKM HEKOTOPRIX TUIABAIOLIMX PACTEHUM, HallpUMeED, IMy3LIpYaTKH,
POTOJIMCTHHUKA, KOpHEH He UMEIOT. Y 3eMIJITHUKH, IPaBUIaTa, XUBYYKH U APYTHX
pacTeHmii pa3BUBAIOTCS MIPOPOCTKH PO3ETOYHOTO THUIA, TAK KAK SHUKOTWIb U TO-
CIEAYIONIME MEXIOY3Iusl MobGera y Hux oueHb Koporkue (puc. 56 E). V crpen-
TOKapIyca M3 ceMeiicTBa reCHepHeBbIX, PAaCIPOCTPAHEHHOIO B TPONMMKAX, INpHU

Puc.57. Cxema CTpOEHMs JBYNONBHOTO PaCTEHHMA.
Ob6o3Havenus: 6.k — GOKOBO KOpeHb, B.1 — Bep-
XylIeyHasi MoYka, I'.K — IJIaBHBI KOpeHb, Il —
TMMOKOTWIb, K.II — KOpHeBas Illeiika, J1 — JIUCT,
JIL.N — JIACTOBAas Ma3yxa, MXA — MeXHoy3iue, LK —
NPUAATOYHBIA KOpeHb, €I — CeMSIONsA, 3N — 3MH-
KOTWIb
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TpopacTaHUU CEMEHH 00pa3yeTcs MPOPOCTOK C ABYMS ceMAnoisamMu. Onua u3 HUX
BMeECTe C IOYeYyKOoil BCKOpe OTMHpaeT, Opyras pa3pacTaeTcsl B OYeHb KPYMHBIiH
aCCMMWIMPYIOLIMIA JIMCT, B OCHOBaHUU KOTOPOTO BIOCHEACTBUM (GopMUpYyeTCS
couperre. JIpyIux JUCTEB B3POCIOE pacTeHue He MMeeT (pHc. 58).

Puc. 58. O6Gumit BUA cTpentokapiyca
(Streptocarpus wendlandii).
Obo3nauenus. ¢ — CEMSIIONA, CLB —
coLBeTHE

2. Mopdgonorusa nodera

BepxHiolo yacTe moGera OOBIYHO JAENAT HAa HECKONBKO Tomorpaduyeckux
30H: IIAJKYIO BBINYKIYIO JUCTAIBHYIO, CyONUCTalIbHYIO, B KOTOPOif HaYMHAIOTCS
NMEPUKIMHATIbHbIE KEJICHUS KJIETOK, PAcTIONIOXEHHBIX MO/l NOBEPXHOCTHEHIM CJIOEM,
TIpe/IIECTBYIOIIME TIOABIECHUIO JINCTOBLIX 3aYaTKOB (3TH JBE 30HBI COCTABISIOT
KOHYyC Hapacmawuus), 0peanozenHyi0, B KOTODOH JIMCTOBBIE 3a4aTKH HMMEIOT BHI
MeJIKUX GYTropKoB, cybanukanvhyio, ¢ Gojiee KPYIMHBIMM JIMCTOBHIMH OyropKaMu,
U 30Ky dugbgpepenyuayuu txauei (puc.59).

JlucroBbie GYropKy 3aKIabIBAlOTCS ¥ Pa3BUBAIOTCS aKPOMETaNbHO (OT Ipey.
akron — BepIIMHa U JIaT. petere — YCTPEMJISIOCH): YeM GNUXEe K KOHYCYy Ha-
pactaHus OHHM pacnoJIOKeHbl, TEM OHM MOJIOXE, a CJIENOBATEJIBHO, M MeJbYe.
Tlepron BpeMEHH MeXMy 3alIOXEHHMEM JBYX NOCIIEA0BATENBHBIX GYTOPKOB Ha3bi-
BaloT naacmoxporom. Tlo Mepe pa3BuTHs no6era ero oceBast YaCTh, PaCIONOXEHHAS
Ha ypoBHE 3aMETHBIX JIMCTOBLIX 6YTOPKOB, BRITATMBAETCS IIyTeM BCTABOYHOTO, HIIH
MHTEPKaIIPHOTO POCTa, NIPH KOTOPOM KJIETKH JIEJIATCA B IUIOCKOCTH, TNEpIIEHIU-
KyJsipHO# MPOAOJILHOM OCH moGera, paCCTOSIHUSI MEXIY JIUCTOBRIMH GyropkaMu
YBenuuuBatorca. Ha 3Toif cragum passutus B dopmupyomeMcs: mobere yxe
XOpoIo pa3MYMMbl Y3IBI U Mexmoyamus (puc. 60). BenencrBue o6pasoBaHUs
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Puc.59. Cxema cTpoeHHs BEpXYLIKM Nobera.

Ob6o3nauenus: T.1.K — IpyNna JeJSIINXCS KJIETOK, 1.3 — AMCTajIbHas 30Ha, AL.3 — 30Ha
muddepeHIManMy TKaHeil, 3.1 — 3a4aTK¥ JIMCThEB, K.H — KOHYC HapacTaHuf, 1.6 —
JIMCTOBbIe OYropku, 0.3 — OpraHOreHHasi 30Ha, ca.3 — cyDalnMKajibHas 30Ha, CI.3 —

CyOmUCTaibHasi 30HA

HOBBIX METaMepOB, COCTOSAIIMX U3 MEXAOY3Hs, y3/ia C JIMCTOM M 3aKJIaIbiBaio-
1eiicd B €ro masyxe IOYKH, OCYNICCTBISAETCS BEPXYILIECYHBINA, WIM aNUKaJIbHbIA
pocr. Takum oGpasoM, s noGera, ToyHee, I CTeOId, XapaKTepPHhbI JBa TUNA
pocra: BepXyUIeyHblii ¥ UHTepKasipHBblii. TToGer, pasBuBalOIIUiiCA B Te4UEHUE OfI-
HOTO BEreTalyOHHOro Nepuojia, Ha3hIBAIOT 200UYHbIM HOGe20M, a Y MHOTOJIETHUX

pacTeHuii — rOAMYHEIM PHUPOCTOM.

Y HeKOTOpBIX pacTeHH pa3BUBAIOLIUICS rO-
MUYHBIA T00er BCKOpEe IPUOCTaHABJIMBAeT POCT,
HO Yepe3 Kakoe-TO BpPeMSI OH BO30OHOBISAETCH.
3a BpeMsi BereTaliul MOXET ObITh HECKOJIBKO TepH-
onoB pocTa. B aTHX ciiyyasix ronMyHble o6Geru co-
CTOSIT M3 HECKOJILKUX TIPUPOCTOB, Ha3bIBAEMBIX 37¢-
Mmenmaprvimu nobezamu. Taxoe pa3BUTHE 1106eroB
BCTpeYaeTcs y 4as, Ay0a, HEKOTOPBIX LUTPYCOBBIX.

B mma3yxax JIMCTbEB ITOYKH PACTIONAraloTcs Ju-
60 o oxHoii (puc. 61 A), 6o rpynmamMu: Tpu ce-
DUGALHOM PACTIONIOXEHUY, KaK Y XHUMOJIOCTH, 10Y-
KM HaXomATCS OfHAa Hal APYToi, HUXHSASA U3 HUX
camas kpynHaa (puc. 61 B). Tlpu xoaramepansrom
PacIoIOXEHN TTOYKM HAXOmATCA B ONHOM, Io-
TIEPEeYHO! MO OTHOILLEHMIO K cTe6o, MIOCKOCTH,
no o6euM CTOpoHaMm OT Haubojsiee KpYNHO# Cpen-
Heilt ouku (puc. 61 B). Takue MOYKH XapaKTePHbI
Ui Jiyka, 6amMOyka ¥ OpYTUX pacTeHUH, HMEIOLINX

Puc. 60. CtpoeHue BepXymku
noGera B MPOAOJNILHOM pa3pese.
Ob6o3Hauenus: 3.1.1 — 3a4a-

TOK NAasylIHO MOYKH, K.H —
KOHYC HAapacTaHusl, 1 — JIM-
CThA, JI.O — JINCTOBOI OYropoK,
NnKM — npoxaMbuii, n.n — na-
3ylUHasA NOYKa
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IIMPOKME OCHOBAHUSA JIMCTEB. Y MHOTMX pO30-
LIBETHHIX, a TaKke y Oy3uMHBI IpynmoBble I0Y- @‘—‘CT

KM 00pa3syioTcsi BCIEACTBHE PaHHETO BETBICHUS

eIUHCTBeHHO# masymHoii nouku. [lo pacnonoxe- o _
HMIO TaKMe€ TMOYKM MOXOXM Ha KOJUIaTepalbHbIE, A

HO NPOUCXOXAEHUE UX MHoe. YacTo BcTpeyarorcs 1
npudamounble, VIV adeermueHble, IIOYKU, KOTOPbIE

He TIpUYpPOYECHBI K MasyxaM JIMCTbeB. OHH MOTYT

OBITh Ha MEXIOY3/IUSIX, TUIIOKOTWIE, KaK Y 6epesbl, @

Ha KOPHSIX (M3 9THX I0YeK Pa3BUBaeTC KOpHeBast

HOpPOCIIb) U Jaxe Ha JucTbaxX. IIpumaTouHsie 1M0y- °

KM HepelKo 00pasyloTcs Mocjie MeEXaHUYEeCKHX Mo- o
BpEXIEHHUI BereTaTUBHBIX OPraHOB, a TaKKe NMPH o
BEreTaTUBHOM Da3MHOXeHMHM pacteHuil. Ilpuna-

TOYHBIE M TA3yLIHBIE MMOYKM, IUIUTENLHOE BpeMs o
NpeOhIBAOLYE B COCTOSHUM ITOKOSi, Ha3bIBalOT
cnauwumu. B onpeneneHHbIX yCIOBUsAX, HaTIpUMep,
npu OGpe3Ke IPEBECHBIX PACTeHWid, U3 CISIIUX
TOYeK Pa3sBUBAIOTCS OJMCTBEHHbIE MOOETHU. : @

Y MHOTOJIETHUX pacTeHUi, pacTylIux B o6Jia- o ®
CTAX C YMEPEHHbIM KJIUMAaTOM, €XErogHO B KOHIIE o o o o (-]
BETeTalIOHHOrO Tepuoaa o0pa3yloTcsi HouKU 60-
300H061€eHUA, N3 KOTOPBIX BECHOH CJIEAYIOLIETO ro-
na dopmupyrorca moberd. B cgsu ¢ 3tuM B pa3- B
BUTHM TI00eroB BHIIENAIOT 2 ba3bl: 3aKphITYIO, Puc. 61. PacniofloxeHue masym-
WM BHYTDMIIOYEYHYIO, W OTKPHITYIO, WIM BHE- yuv novek: A — ONMHOYHAS
TIOYEYHYIO. noyka; b — cepuanbHbIe MOYKH;

3umytomie MOYKH MOIYT OBITH 3aKPHITHI- B — KoJlaTepaibHble MOYKH.
MM U OTKPHITHIMU. 3aKpsimas nowka omipyaercss O003Ha4eHUs: N — qwmct, MmNl —
OT BepXyLIKM nobera OJHOJIETHETO PAacTEHUs Ha- Ma3yIHE(E OTKH, CT — CTeGenb
JMYHEM B OCHOBaHMY IUIOTHBIX KOXHUCTHIX Kpotommx yemyit (puc. 62 A-JI). Ouun
3alMIIAIOT BHYTPEHHIOIO YaCTh MOYKH OT BIUSIHUSA HEONaronpusATHeIX (hakTopoB.
OcoGeHHOCTH B3aMMHOTO PACTIONIOXKEHHS KPOIOILMX Yellyii onpenessioT pasHbie
TUNbI TIOYKOCJIOXKEHUS: CTBOpYaTOoe, NMpU KOTOpOM Gojiee WM MeHee paBHbIE
1o pa3MepaM YelIyd COMMXKEHbl U MOTYT CONPUKACAThCA KpasMH; YepermuTya-
Toe, MPH KOTOPOM Kpasi HapyXHO#l YelIyd CJIerka NMPUKPHIBAIOT BHYTPEHHION;
00BEMITIOILIEE, WII OXBaThIBalolliee, MIPU KOTOPOM HapyXHas YeLIys IOJHOCTHIO
OXBaThIBAET BHYTPEHHIOIO; TMONyOoOBEMIIIOLIEE, NPH KOTOPOM HAapyXHasl 4elrys
OXBATHIBAET BHYTPEHHIOIO TOJILKO HAmonoBuHy (puc.63 A). Mopdonornuecku
Kpojolye Yellyn COOTBETCTBYIOT BCEMY JIUCTY WIM €r0 YacTH: IJIaCTUHKE, BJara-
JINILLY, IPUIMCTHHUKAM.

3aimuMTa KOHYC2 HapacTaHus ITOYKU M 3aYaTKOB JIUCTHEB OT HEGIAaronpHATHBIX
(bakTOpoB MOCTUraeTCA HE TOJNbLKO IUIOTHBIM HOKOCAOXCEHUEM, HO U HAJMYHEM
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Puc. 62. Crpocnue noyek Gysunn (A—II) u xanuuet roprosunn (E): A — BereratBHule
nouku; b — BereraTuBHas mouka B NMPOAOJILHOM paspe3de; B — uBeTouHsie mouku; I' —
LBETOYHasi MOYKAa C 3aYaTKOM COLBETHS B NPOJOJILHOM paspese; I — nocTeneHHEIA
riepexol OT MOYEYHEBIX yeuryii K IMcThsIM; E — ronas mouka.

Obo3nauenus: B — BOJOCKH, B.II — BEPXYIIKA MOYKH, 3.J1 — 3aYaTOK JIMCTa, K.H — KOHYC
HapacTaHMs, K.4 — KPOIOLIME YEIIyH, J.p — JIMCTOBbIC pyOLbl, HJ — HapyXHEIE JIMCThS,
TLJI.C — IYYKM JIMCTOBRIX CJIEOB, ¢ — CTe6eb, CLIB — 3a4aTOK COLBETHSA, 4 — YeYEBMYKA

Ha KpOIOIIMX YeUIysX OIMyIIeHUs U3 MPOCTHIX WIN XKEJIE3UCTHIX BOJIOCKOB, a TAKXKe
JKeJIe30K, BRAESIONIMX BEIIECTBa, CKIIEUBAIONIME YEIlyH, KaK Y TOIOJIsI, KOHCKOIO
KaIliTaHa. 3alMTHYIO POJIb WIPaeT HepelKo (hopMMpYIOLIasics Ha IOBEPXHOCTH
KPOIOIIMX Yemlyif mepuiaepMa. YCTOMYMBOCTL 3UMYIOLUIMX MOYEeK K ACHCTBHIO
HU3KMX TEMIEpaTyp CBs3aHAa C BHICOKMM OCMOTHYECKMM JaBJIEHHEM KIETOK,
00yCJIOBIEHHBIM ITPUCYTCTBHEM 3MMOIi B MX BaKYOJISIX BONOPaCTBOPHMEIX CaXapoB,
TOBBIIIAIOINX KOHLIEHTPALMIO KJIETOYHOTO COKa, a TaKKe HaIMYUeM B KIIETKax
deHONBHEIX CoeqMHEHMI, B TOM YHcCle XYOWIBHBIX BEIECTB, YCHIMBAIOLIMX
MOPO30YyCTONYMBOCTD TI0YEK.
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Puc. 63. Tunst moukocaoxenusi (A) u smcrocnoxenus (B): A — noyKkocKOXeHue:
1 (a, 6, B) — crBopyaroe, 2 — yepenuryaroe, 3 — obbemmoniee, 4 — MNOMyoOHEM-
momee; b — mmucTocioxenmne: 5 — rockoe, 6 — cloXeHHoe, 7 — CKiamuaroe, 8§ —

CXOMKaHHOe, 9 — Tpybuaroe, 10 — 3aBepHyToe, 11 — orBepHyTOE, 12 — yIHUTKOOGpa3Hoe,
13 — 3axkpy4yeHHOE

B ominyme OT 3aKphHITBIX, TOJIBIE, WIH OMKpbimble, nouku He HUMEIOT KPOIOIMX
yenryit, Takue MOYKM XapaKTepHbl Uil KalMHbl TODXOBHHE!, KPYUIMHBI JIOMKOM
(puc. 62 E). OGbIYHO 3TH TOYKM OMNYIIEHBI, HO UX YCTOMYMBOCTb K HH3KUM
TeMIepaTypaM B GOJIbILIONH CTENICHH ONpeNeNsieTcs] OCMOTHYESCKAMU SIBICHUSMU.

Hacrosnive nucTh B IOYKE UMEIOT YX€e BIIOJIHE pa3sBUBLUMECS IUIaCTUHKH,
TOJBKO GJIM3 KOHYCa HapacTaHWs OHU NpeAcTaBiIeHb HenndhepeHIIMPOBAHHEMHI
6yropkamMu. B cB3u ¢ ManbiM 0GBEMOM ITOYKM JIMCTHSI OGHIYHO CKIAABIBAIOTCA.
Ot Toro, KaK OHH ClIOXeHbl (WM Boo6IIe He CI0XeHbI) 3aBUCHT THII AUCMOCAO-
dicenus; TUI0CKOE, KaK Y CUPEHM, NIPH KOTOPOM JIMCThSI HE CJIOXEHBI; CIIOXEHHOoe,
KaK y JIUMbI, Y€PEMyXH, Y KOTOPBIX JIMCThS CIOXCHBI BIOJb 110 CPEAHEH XuKe;
CKJIayaToe, KaK y KIeHa, OJIbXH, C MHOTOYMCIIEHHBIMM CKJIaIKaMH BRONb GOKO-
BBIX XWIOK; CBepHyToe (TpyGyatoe), kak y ¢uKyca, IIpH KOTOPOM ILIACTHHKH
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CKpYYEHEI 10 BCei [uIuHe B TPyOOUKH; 3aBEPHYTOE, KaK y TOIOJsA, TIPYU KOTOPOM
Kpast IUTaCTUHKM 3aBEPHYTHI Ha BEPXHIOIO CTOPOHY; OTBEPHYTOE, KaK y MBbI, TIPH
5TOM Kpasl IUTaCTHHKH OTBEPHYTHI HAa HYKHIOIO CTOPOHY; YIUTKOOOpasHoOe, Kak
y NanoOpOTHHKOB, CATOBHMKOB; CKOMKaHHOE (CMsTOE), KaK y JIOMyXa, peBeHs
(puc. 63 B).

3uMymoe oYK MOTYT GHITh 6ecemamueHbiMu I yeemounbimu (TEHEPaTHB-
HhIMu). B mepBoM ciyuae oHU comepxarT c)OPMHUPOBABLIMIACS 3a4aTOK OJIMCT-
BEHHOro 1moGera, BO BTOPOM — 33a4aTOK LIBETKA WJIM COLBETHsI. BeretaTMBHbIE
Y reHepaTHBHBIE TIOYKH OJHOTO M TOTO X€ PACTEHHA HEPEAKO PazInyalorcs MOp-
donoruyecku (puc. 62 A-T). ITouyku, conepxalye 3a4aTOK ONMCTBEHHOTO 1106era
¥ 3a4aTOK COLIBETHS, HA3BIBAIOT CMELIAHHBIMH.

Ha nonoxeHny moyexk BO30OHOBJICHUS WJIM BEpXYILLIEYHEIX IT00EroB M0 OTHO-
LIEHHUIO K MTOBEPXHOCTH MOYBB! B TEYEHHE HEGIAroNpUATHOTO MEPUOAA BPEMEHHU
OCHOBaHa OfHa M3 KiaccuuKauuil XM3HEHHRIX (JOpM pacTeHMit, COCTaBICHHAA
B Hayasle XX Beka marckuM 6otaHukoM K. Paynxuepom. Ilon acusnennoii ghopmoii
(6uomopghoii) OGLIMHO TOHUMAIOT BHEIIHMIA 06K, WK Ta6UTYC PACTEHHS, MCTO-
PUYECKH CIIOXUBLIMIACSA Y HETO NOJ BIMSAHHEM BHELIHUX YCJIOBHI M MMEIOIIHIA,
TaKuM 00pa3oM, BaXHoe npucrnocobutenbHoe 3HadeHne. K. PayHkuep pazmunyan
5 OCHOBHBIX XU3HEHHBIX (POPM pacTeHMif, NMPOU3PACTAIOIIUX HAa TEPPUTOPUSAX
C YMEPEHHBIM KIMMaTOM" .

Tepogumer (ot rpey. théros — sieTo U phyton — pacTeHue) — ONHONETHHE
pacTeHus Ge3 3MMYIOLIMX 1OYEK; B HEOJIAronpUATHOE BPeMs TOfA Y HUX COXpa-
HSLIOT XU3HECTIOCOGHOCTb ceMeHa (puc. 64, 5) (MATIMK ONHOJNETHMH, NACTYIIbS
CyMKa, pyTKa).

Kpunmogume: (ot rped. kryptos — CKpBITHIT) — MHOTOJNIETHHE TPABAHUCTEIE
pacTeHusi, Y KOTOPHIX 3MMYIOIME TOYKM WM BEPXYIIKH T0GEroB IOIpyXeHBI
B 1ouBy. K HMM OTHOCATCS JIyKOBMYHBIE (TIONbIIAH, TIPOJIECKA) U KOPHEBUILHEIE
(rpaBunar, nannpi) pacteHus (puc. 64, 4a, 6).

Temuxpunmogpumo (ot rpey. hemi — mony-, kryptos u phyton) — Toxe
MHOTOJIETHYE TPABSHUCTBIE pacTeHusi (OfyBaHYMK, JIOTHK), HO C TIOYKaMM BO3-
OGHOBJICHNS, HAXOMAIIMMICS Ha TOBEPXHOCTH IMOYBBI, XOPOIIO 3aUIMIIEHHBIMU
JIECHO# TIOACTUJIKOM ¥ CHEXHBIM NOKPOBOM (puc. 64, 3 a—B).

Xamegpumor (or Tpey. chamai — Ha 3emie) — pPacTeHMs C 3aKPHITHIMH
TOYKAMH BO30OHOBJIEHNS, PACIIOJIOKEHHBIMIA B OCHOBAaHMM NMOGErOB Ha BEICOTE
He 6onee 25-30 cm. 3uMoOil MOYKM 3alIMIIEHBI CHEXHBIM NoKpoBoM. K 3rtoit
IpyNIe MpUHAIIeXKaT MHOTME KYCTapHHYKM M IIONyKycrapHHuku (6pycHuka,
6ary;JbHUK U Ap.), NPONODKUTENLHOCTD XXM3HH KOTOPBIX OOBIYHO HE MpEBbIILAeT
5-10 ner (puc. 64, 2 a, 6).

* TIpu omMCaHUM XU3HEHHBIX GopM OBBIMHO YIIOTPEGASIOT YCIOBHEIE 0603HaueHus. Tak, oaHo-
NeTHUE pacTeHus o6o3HavaloT — O, ayneTHHe — (O, MHOTONETHHE TPABSHUCTBIC PACTEHUA — 71-,
JApeBeCHbIE PaCTEHUS — f)
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Puc. 64. XKusnenHnie GopMul pacteHuii (1o Paysxuepy): 1 — danepodur, 2 (a, 6) —
xamedurs, 3 (a, 6, B) — remuxkpunrodursl, 4 (a, 6) — kpunrodursl, 5 — Tepodur

Danepogumut (0T rpey. phaneros — BUAUMbIA, OTKPLITHIA) — HePEBbS U Ky-
CTapHUKH, Yallle BCETO C 3aKPHITHIMHM 3UMYIOLIVIMHU MOYKAMHU, PACTIOIOXEHHBIMU
BHICOKO Haj moyBoii (puc. 64, 1). B OCHOBaHMHM IIOYKH HAXOOUTCS JIMCTOBOI
py6ew — MecTo omageHus Kpooluero ucta (puc. 65).

JlepeBoM Ha3BIBAIOT PACTEHHME HE HUXE 2—3 M, MMEIOIIlee XOPOIUO Pa3BUTHIN,
CIJIBHO OIpPEBECHEBAIOMIMIA MHOTOJIETHUI CTBOJI, HaBepXy OOBIYHO pa3BETBIICH-
HEIA 1 06pa3ylomuii KpOHy; peXe CTBOJ HE BETBUTCH, KaK y OOJILUIMHCTBA NMAIbM.
KycrapHukoM Ha3bIBalOT 60jlee HU3KOPOCIOE pacTeHuUe, IIIABHEI CTBOJ KOTOPOro
B, OCHOBaHUY BETBUTCSI HA HECKOJILKO KPYTIHbIX HaI3EMHBIX, CWJIBHO OIpeBECHEB~
IIMX CKENIETHBIX BeTBei (CTBONMKOB), a 3aTeM OH OGBIYHO OTMHPpAeT (JlemnHa,
po3a, CHpeHs).

BecHoit, nocne onageHMs MMOYEYHBIX Yellyil, HA MECTe KOTOPHIX OCTalOTCHA
PYOybi, B COBOKYITHOCTY COCTABISIIONIME NIOYEYHEIE KoMbua (puc. 65), HauMHaeTcsa
NEpHUOJ, OTKPHITOr0, BHETIOYEYHOro pa3BuTHA mobGera. IIpm 3TOM OCeBast 4acTh
TOYKHU YIUIMHSIETCSA BCJCACTBUE PACTSKEHHS KIIETOK, cOopMUpOBaHHbIE B Heil
JIUCTbSl Pa3BEPTHIBAIOTCA U PACTYT, MOBEPXHOCTb MX YBEJIMYMBAETCHA, HA KOHyce
HapacTtaHus 3aK/IafbIBAIOTCSl HOBbIE JINCTOBBIE OYTOPKHU.

WHTEHCUBHOCTD M NPONOJDKMTEIBHOCTD aMKAILHOTO POCTa 1M0GEroB y pas-
HBIX PaCTeHMI pasHbie, HO BCE X€ MOXHO OTMETUTh HEKOTOphIE 00LIMe 3aKOHO-
MEpPHOCTH, TIPOABNAIOILMECST B M3MEHEHHMH WIMHBI MeXIoy3nuii. Yanie Bcero st
U3MEHEeHMs1 TIPOUCXOIAT 110 THUIY OJHOBEPIUMHHON KPHBOH: OOLIYHO HaubGonee
JIMHHbIE MEXIOY3/Msi IPUYPOYEHE! K CpeIHEN YacTH 1obera; B €ro OCHOBaHUM

Y Ha BepXylIKE OHH, KaK NMPaBUIIO, KOPOYE.
10 3ak. 53
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Puc. 65. Berka Tonons B 6e3-

JINCTHOM COCTOSTHHM.
Obo3nauenus: B.1 — BEPXHSAA
nasylHas mouka, J1.p — JH-
CTOBBIE PYOLIbL, II.K — MOYeY-
HO€ KOMNbLO, M.J.C — IMy4KH
JMCTOBOrO cieja, I — ma-
3ylIHas MOoYKa, ¢ — cTebenb,
y.1 — YKOpOYeHHBbIil mober,
Y — yeyeBHYKa

IToGern ¢ XOpoOLIO BHIPAKEHHBIMH MEXIOY3JIH-
SIMH Ha3BIBAIOT aykcubnacmamu (YLIMHHEHHBIMHU).
Hapsagy ¢ HUMHU y pacTeHHii LUIMPOKO PacIIpoCTpaHe-
HBI U 6paxubnacmo (YKopoueHHbIe TI06eTH) ¢ KOpOT-
KUMHM MEXOOY3IUsIMH B GJIN3KO PacHoIOXEHHBIMH
y3/1aMH. AyKCH- B Gpaxu6J1acTel MOTYT pa3BHUBATbCS
M U3 BEpXyIIeYyHbIX, X M3 Ma3ylIHBIX NoyeK. Bpa-
XHOJIaCThI, MpeACTaBIsgoOmue co60ii raBHbie nobe-
4, GopMHUpYIOTCS Y PO3ETOYHBIX pacTeHHit, oIHa-
KO BIIOCJIEACTBUH OHHM MOIYT YIUIMHSITbCS, BBIHOCS
BBEpX LIBETOK WJIH COLBETHE, KaK Yy OIyBaHYHKa.
BTN yLIMHEHHbIE LIBETOHOCHBIE NOOErd Ha3bIBAalOT
ctpeikamu. Yame Bcero GpaxuGiacTel pa3BMBaIOT-
cs1 M3 Na3ymHbIX noyek. OHU BCTPEYalOTCs Y MHO-
TMX JAPEBECHBIX pacTeHMil. Y COCHBI ayKCHOJIacThi
HAMEIOT TOJIbKO MEJIKHE IUIEHYaThle OypoBaThie JIM-
CThsl, a M3 Na3ylmHBIX No4yek Qopmupylorcs Opa-
XHOIacThI ¢ 2—5 3eleHbIMU MTOJMBYATBIMHU JIUCTBAMHU
(puc. 66 B). V Kenpa, JIMCTBeHHHULIbI, JDKETUCTBEHHHU-
1Bl 6paxmbIacThl OJMCTBEHHBI 06MwIbHEe (pUC. 66 B).
Bpaxu6iacTel OpeBeCHBIX pacTeHH# M3 ceMeiicTBa
PO30LBETHHIX — fA0JIOHH, IPYHIN, CJIMBBHI M APYTHX
Ha3nBaloT Iioaymkamu (puc. 66 A), Tak Kax TOJb-
KO Ha HUX Pa3sBMBAIOTCSl LIBETKM, a CJIEOBATEJILHO,
M TUTo/B!. JIYKOBHIIBI ¥ KITyOHM MHOTMX pacTeHHI —
TOXE BUIOM3MEHEHHbIE 6paxnoIacTel.

BHewHunit BuI pacTeHMit B GONbLIOH cTereHH
CBSI3aH C HaNpaBJIeHHEM POCTa €To NOGETOB, MX OpH-
€HTalue.

HauGonee yacTo BCTpEYaloTCs TNPAMOCTOSYHE
aykcuonactel. Crenoimumecs o 3emie ayKcuOaacTh
Ha3bIBAIOT JIEXaYUMH, HalIPUMED, Y CIIOPHIINA, TPBIK-~
HHKa; YKOpeHsolmuecs, obpasyiomue npuIaTouHbie
KOpHH, — TON3Y4YMMH, Kak y OGapBHHKa, KieBepa
TOJI3yYero, a crejiommecs Mobern ¢ o4eHb JUIMH-

HBIMM MEXIOY3IHUAMH — YCaMH WIM CTOJOHaMH. 910 pa3HooGpasme moGeros
3aBHCHUT, TJIaBHBIM 06pa3oM, oT ocobeHHOCTEH cTpoeHus cre6ns. Tloberu ¢ ToH-
KMMH, THOKUMM CcTeGsIMH, OOBHMBAIOIIMECS BOKPYT ONOpHI WM LEIUISIOUIMECS
3a Hee YCHMKaMH, Ha3blBalOT COOTBETCTBEHHO BLIOHIMMHMCS M LIETUIZIOIIMMHUCS.
Y BOIHbIX pacTeHHMit HepeIKH IUIABAIONIME M BCIUIbIBalowue moberu (puc. 67).

B monepeyHOM CeYEHHH CTEONH MOTYT ORITB OKDYIVIBIMM, CILUTIOCHYTHIMH,
3—4-rpaHHbIMM, 6OPO3TYATEIMM, PEOPUCTHIMM, KPLUIATHIMH, €CJIH BIOIb CTE6IIS
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B

Puc. 66. Tunn yxopoyeHHBIX noGerop: A — s61oHd; b —
JDKEJIMCTBEHHMNA; B — cOCHa OGRIKHOBEHHAs

) b

Puc. 67. Xapakrep pocta noGeroB: A — npaMocTosuMit; B — IayroBMmHmI;
B — nouxatoumit; I' — nexaunit; I — nonsyuwit; E — Bocxomsaumit; X —
Beloumiics; 3 — nasalommit; U — uernmommitcs; K — mmasaommit; J1 —
BCIUILIBAIOLIMIA

10*
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OT KaXJOro y3/1a pa3BMBaeTcs 3eJieHas KaiiMa, IPOUCXOXIEHUE KOTOPOif CBA3aHO
C PaspacTaHHeM OCHOBaHMiA JIMCTHEB, M Ap. (pHc. 68).

Ipu obcyxnennu Mopdonornyeckoi
InddepeHIMAIMH BBICIUMX PacTeHHWil B
CBfI3H C MX BBIXOJIOM Ha CyIly yxe 65110 OT-
MEYEHO, 4YTO ApeBHelmue MpeacTaBUTEN
Ha3eMHOM iophl UMeIU 2 NPUHLMITUAb-
HO pa3sHbIX THUIA BETBICHUS: BEPXYILIEYHOE
u 6okoBoe.

W3 coBpeMeHHBIX BBHICIIUX pacTeHUH
BepXylleyHoe (duxomomuueckoe) eemene-
Hue, IPU KOTOPOM KOHYC HapacTaHMs NO-
Gera pacuieruisieTcs HalBOe, BCTpeYyaeTcs
y TUIayHOB, NCWJIOTOBBIX, HEKOTOPHIX Ma-
nopotHUKoB. [Ipu sTOM M3 ofHOro mo-
Gera oOpasyloTcsi 2 OXMHAKOBBIX nobera
(puc. 69 A).

SN,
ISIR L

U K I M

Puc. 68. C're6Jm B MNOMEPEYHOM ceve-
HuUM: A — uwiMHApUYecKuit; b —
crmocHyTeri; B — TpexrpaHnsii, I' —
TYNno—TpexrpaHHblil; JI — BOrHyTo—
TpeyronbHblif; E .— yerbipexrpaHHEIi;
X — yrnoBato-nATUrpaHHbI; 3 —
YII0BaTO—BOCHMHUIPaHHbI; U — pe-
opuctbiit; K — OGopospuarmrii; JI —
y3noBarslif; M — wieHncrhit; H —
YETKOBUAHBII

BokoBoe BeTBiIeHME Gosiee pa3HOO6-
pa3sHO M B GOJIBILONA CTEMEHH CBA3aHO C NMPOMOKUTENIBHOCTBIO XU3HU KOHYca
HapacTaHMs BepXxyuieyHoit nouku. [Ipu mononoduasvnom eemenenuu ona byHkim-
OHMpYET B TeYEHHUE BCEil XKU3HHU pacTeHus1, 06pasys IIaBHbIH moGer (y IpeBECHBIX
pacteHuit — crBoi). W3 nasyniHbiX moyek, HaxoIsuIMXcsl Ha [JIaBHOH ocH (ocH
1-ro mopsiaka) B aKpOMETANbHOW IIOCIENOBATEIBHOCTH PA3BUBAIOTCA GOKOBBIE
MoGern — ocH 2-ro MOpsiAKa, Ha HUX — OCH 3-To mopsaka u T.4. C Bo3pa-
CTAaHMEM IIOpSIKa BETBJIEHUSI M C YMEHBLIEHMEM paccTOsiHUsI GOKoBOro mo6era
OT BEPXYIIKH [VIaBHOTO 1nobera, Ha KOTOPOM OH Pa3BUBAaETCS, ET0 POCT 3aMelJIs-
etcs1. [To3TOMYy HUXHUE oGeru 2-ro nopaaka — Haubosiee IIMHHBIE. Y IepeBbeB
C MOHOTOAMAILHBIM BETBIIEHUEM YacTo (popMupyeTCss MMpaMuaibHasi KpOHa, Kak
y equ. DTOT TUI BETBJIEHMSI BCTPEYaeTcs Takxke y ayba, kieHa, a U3 TPaBAHUCTHIX
pacTeHHWii — y OlyBaHYMKa, MIOXOPOXHKKA (puc. 69 B).

Ilpu cumnoduanvHom éemenenuu KOHYC HapacTaHUs TJIaBHOro nobera ¢yHK-
LIMOHMPYET OrpaHMYeHHoe Bpems. B pesyibTaTe MiaBHas och pacTeHus (CTBON
y IpeBECHBIX PACTEHUIi) He COMOCTaBMMa C IIaBHOH OCBIO pacTeHWi, XapakTe-
PH3YIOIIUXCA MOHOMOIWANLHBIM HAapacTaHUEM, TaK KaK COCTOMT M3 OCeif pa3HbIX
MOpsAAKOB BeTBieHUA. CuMIonuaibHOe BETBICHUE CBOMCTBEHHO TONOIMIO, Gepese,
nune, 6aryIbHUKY, 6pycHUKe U IpYrHM pacTeHHsM (puc. 69 B).

Pa3sHOBHAHOCTh CMMITOAMANLHOTO BETBJIEHUSA, Ha3biBaeMasl nceeoo-0uxomo-
Muueckum (IOXKHO-BUIBYATEIM), HEPENKO BCTPEYAETCH Y PACTEHMI C CYNPOTUB-
HBIMH JUCTBSIMU — Y OMEJIbI, CBUAUHBI, CHPEHU. Y HHUX M3 BEPXYILEYHOM IOYKH
pa3BUBAETCs FeHEPATUBHbIN MOOET — ONMHOYHBINA 1[BETOK WJIM COLBETHE, Y NAJIb-
HeMIMii pocT IIaBHOrO Mobera npekpamaercs (puc. 69 I).
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Puc. 69. Tunu sersnenus noberos BrcUIMX pacTeHmii: A — IUXOTOMHYECKOE BETBICHHE
TayHa; b — MoHomouansHOE BeTBICHME ey (IMCThs yaaneHs); B — cuMnoanansHoe
BeTBieHne Gepesbl; I — rceBlO-IUXOTOMUYECKOE BETBICHHE OMEJbL.

O6osnauenus: 6.1 — GokoBrle MOYKH, B.T — BEepXyIIeYHas MOYKa, J — JIMCT, 0.B.I1 —
OTD€3aHHas BepXHsAA 4acTh CTEGJs, 0.1 — OTMepllMe BEPXHHE YaCTH MOGEros, m.nm —
UBETOYHas mouka. Pumckumu mucpamMy 0603HauYEHE! TTOPSAKOBEE HOMEPa IPHPOCTOB
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BerBnenue uMeeT BaxHoOe 3HAYEHUE B XM3HU paCTeHUs, YBEJIMUMBas acCH-
MHJIMPYIOIYIO TIOBEPXHOCTh M YiIyyillas, TaKuM ofpasoM, ero nmuraHne. Bmecre
C 9THM BO3pacTaeT M oblilee KOJHYECTBO MEPHCTEMEI, ClIaraloiieil KOHyChl Hapa-
CTaHMsA N0GEroB elile He pa3BEpHYBLIMXCA MoveK. Tak KaKk MepUCTeMa pealn3yercs
HE Ccpas3y, pacTeHHe BCEra UMeeT «3amac» 3TOi TKaHH, HCIIONb3yeMbll HE TOJIbKO
Ha eCTECTBEHHOE yBeJIM4eHUe MOIIHOCTH 106eroBoif cucreMbl, HO ¥ Ha BOCCTa-
HOBHTEJIbHEIE MPOLIECCHI TIOCIIE KAKOT0-TM00 MOBpeXIeHHS.



Tnasa 7

AHaTromusa eredasn

Crebens — oceBoii, 0OGBIMHO pamMaJbHO CHMMETPMYHEIN opraH, obnama-
IOWMH IIMTEIbHBIM BEpXYLICYHBIM (aIIMKaIbHEIM) POCTOM, OCYLIECTBIISIOMIMN
JIByCTOpPOHHEE TIepeABMXEHHE BEIECTB MEXIY KOPHAMHU M JINCTHAMM, TIOANECPXKU-
BaIOIMA KPOHY PacTeHM#, CIOCOOCTBYIONIMIA yBeIMUYEeHHIO O0lIeH acCuMMIAIn-
OHHO# NMOBEPXHOCTH pacTeHMs GJlarogaps BETBJICHHUIO, Y4aCTBYIOIUIHA B XpaHEHUH
3aMacHBIX BENIECTB, a B MOJIOZIOM BO3pacTe — OCYLIECTBIIIOIIUI Takke hoToCHH-
Te3. DT GYHKIMM ONPEREIAIOT HATMYKE B cTe6lie TOKPOBHBIX, XOPOIIO Pa3BUTHIX
TIPOBOIAIIMX, MEXaHMYECKHMX TKaHel M (YHKIMOHAIBHO Pa3HON MapeHXUMBI. -

Oco6eHHOCTH aHATOMHYECKOM CTPYKTYpHI CTe6Jis B GOJIBILIOI CTEIIEeHU CBS-
3aHbI CO CTPOEHHEM M AEATENHHOCTBHIO KOHYca HapacTaHus nobera. CylecTByioT
IIBA OCHOBHEIX THIIa €r0 CTPOEHMS: IEpPBbIA — C XOpPOIIO BHIPAXEHHBHIMM HHU-
LMaIbHBIMM KJIETKaMM M BTOpOi — 0e3 3aMeTHbIX MHULHMaieit. IlepBerit TN
PacIpoCTpaHEH Y BBICIIMX CIIOPOBHIX, BTOPO — Yy CEMEHHBIX paCTeHHUIA.

1. Crpoenne KOHyCOB HAPDACTAHNA M AHATOMMUA cTedeii
BBICIINX CIIOPOBBLIX pacTeHmii

1.1. Crpoenne xonyca Hapacranus. ITonsTne o creire

B MepucTeMe KOHYCOB HapacTaHHs oGeroB NaloOPOTHUKOB, XBOILEH, TLIay-
HOB UHULUAAbHbIE KAemKU XOPOILO BhIpaXeHHl. Yalle Bcero MHULMAIbHAS KIEeTKa
oiHa. OHa OTINYAeTCs OT OCTAIBHBIX KJIETOK aNMUKAIBHON MepHCTeMBI Goree
KDYNHBIMA pa3MepaMd H HMeeT ¢GOpMy TPEXTPaHHOM NHMpaMHUIBI, BHIMYKIOE
OCHOBaHMe KOTOpoi o6pamieHo Hapyxy (puc.70A). OGbYHO B Helt xopolio
Pa3BUTHI BaKyolId. DTa KJeTKa pacliojloXeHa Ha CaMoi BepXyllIKe KOHyca Hapa-
CTaHUs. Y HEKOTOPHIX NMAaNOPOTHHKOB U TUIRYHOB MHUIMAIBHBIX KJIETOK OT 2 J0 5.
OuepraHus MX NPONONBHEIX CeYeHHH TpaneLUeBUIHEIE.

WnunuansHble KIETKH fOesaTca JUGO PEryjisspHO — B 3TOM cCiiydae Bcs
alMKambHass MEPUCTEMA COCTOMT M3 NPOU3BOIHBIX MHUIMANLHON KIeTKM (Y He-
KOTOpBIX BMIOB MXOB Y xnomeﬁ), Jn60 TepUOIMYECKH, KaK y OoJIbLIMHCTBA
NIaNopoOTHNKOB, Y KOTOPHIX IVIaBHYIO POJib B YBEIMYEHUH 0oObeMa alMKaIbHOM
MEpHCTEMBl MIpalOT NPOM3BOMHBIE MHULUMAIBHOM KIETKM, TaKXe CIIOCOGHBIE
K nienenuio.
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3.1

A +

Puc.70. Bepxyixa moGera XBola ¢ OAHOK HHHLMATILHON KJIETKOM: A — BepXylika nobera
B NPOJOJILHOM pa3pe3e; b — MHMLIMaNbHAs KJIETKA B IUIaHE M €€ IPOU3BOAHEIE.
Obo3nauenus: 3.1 — 3a4aTKU JIMCThEB, M.K — HWHULMAIbHAA KIETKa, K.H — KOHYC
HapacTaHMs

JlesneHus1 TpeXrpaHHON MHMLMAIBHOM KJIETKH OCYLIECTBISIOTCH B ILIOCKO-
CTsIX, MApaJUIEBHBIX TPeM e¢ cTopoHaM (puc. 70 B). Eciny MHMIMAIBbHBIX KIETOK
HECKOJIKO, TO KaXHas M3 HHUX JEIMTCS TapajUlelIbHO Y3KOMY (BHYTpEHHeMY)
OCHOBAaHMIO M TOJIBKO Y KpaeBbIX KJIETOK JEJIEHUSI MPOUCXOAAT B ILUIOCKOCTSIX,
TapaJuleIBHBIX OAHON M3 G0KOBBIX CTOPOH. I1pou3BOnHbIE MHULIMATIBHOMN KIETKU
WM KJIETOK B CBOIO OYEPEAb HEJISITCH NEPUKIMHAIBHO, TO €CTh Iapajuie]bHO
TIOBEPXHOCTHA KOHYCa HapacTaHMsi, a HapyXHble U3 06pa3oBaBIIMXCA TPU 3TOM
KJIETOK OOBIYHO AENSTCS aHTUKJIMHAIBHO, TO €CTh NMEPNEHIUKYJISPHO MOBEpX-
HOCTM KOHyCa HapacTaHusi. B COBOKYMHOCTH 3TH KJIETKM COCTaBJISIIOT IUIOTHBII
NMOBEPXHOCTHEIN cIoii. B HIDKHel yacT KOHyca HapacTaHMS, YyTb HHUXE CaMbIX
MOJIOABIX JIMCTOBBIX 33a4aTKOB, yX€ XOpOLIO BBLIPAXEHBI cneyuanbHvle mepucme-
Mbl. TIpOTOAEpMA, TpEACTaBJsioniass co60i MOBEPXHOCTHLIN ClIO, U OCHOBHas
MepucreMa. Huxe 3aiansiBaetcs npokaMOui.

Y pasHbIX pacTeHUi npoxambuii MOXET 3aKJIafbIBaTLCS B BUIE €JUHCTBEHHOTO
LIEHTPIbHOTO TSIXa, B BUIE IMOJIOr0 LWIMHAPA, BHYTPH KOTOPOro HaxOOUTCH
MapeHXuMa, WIH HECKOJIbKHMH TSXaMH, PAacllOIOXEHHbIMA Ha IOIEPEYHOM
cpese B oiMH Kpyr. B o6pasoBaHuu TpOKaMOusl YYacTBYIOT TOHKOCTEHHBIE,
u3oIraMeTpuYecKue, OOBIMHO MHOTOrpaHHble KieTKu. OHHU JeNaTcs B PasHbIX
HaMNpaBleHUsAX, UX NMPOU3BOIHLIE ITOCTENIEHHO BBITATUBAIOTCS BIONb OCH CTEONS
U CTaHOBATCA IO (opMe MPO3EHXMMHBIMHU, YTO XapaKTEPHO Ul KJIETOK S3TOH
BAaCKYJIAPDHOK MEPUCTEMBI.
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Ilocne 3amoxeHMs: mpoKamMOus ¥ OucddepeHUNALNU TOCTOSHHBIX TKaHEM
B cTe6ie, 8 y ManopoTHUKOB — B KOPHEBUIIIE, XOPOILO BBIPAXEHBI mpu aHamomo-
monozcpaguuecKkue 30Hbl: NOKPo6HAs, TIPENCTaBIICHHAs. SNUICPMON, pa3BUBalOLLEii -
cs1 13 TIPOTONEPMBI; nepeuuHan Kopa — TIPONU3BOIHAs. OCHOBHOM MepHCTEMBI, —
cocTosiIasl U3 MapeHXMMBI, a Y HEKOTOPBHIX PacTeHHUH U U3 CKIEPEHXUMBI; yeH-
mpansrblii yurundp, Wi cmena (Ot rped. stélé — KonoHka, cTonG), Gomburyio
4yacTb KOTOPOH COCTaBJISIOT NEPBHUYHbIE NPOBOJIIIME TKaHH, NpU 3ToM ¢uiosma
OGBIYHO HAXOAMUTCA CHAPYXH OT KCHJIEMBI. ¥ MHOTMX pacTeHHIt BOKPYT (0aMbI
pacnojioxKeH MapeHXUMHBIN nepuyuka, or NEPBUYHONU KOPBI OTIEIEHHBIN OXHO-
clofiHO! 3n0odepmoii. TlocepearHe panualbHBIX, a TAKKe BEPXHUX U HUXKHHUX
CTEHOK KJIETOK SHIOAEPMbI MPOXOOUT noscok Kacnapu. B 3TUX MecTax CTEHKHU
conepxar cyoepuHonoxoOHbIe BeniecTa M TMrHiH. Ha nonepeyHsix cpe3ax, oopa-
OGOTaHHBIX peaKTHBaMM, BHISBJISIOIMME OpeBECHEHHE, HA CMEXHBIX PafUaIbHBIX
CTEHKAaX KJIETOK SHIOKepMEI BUIHBI naTHa Kacnapu, npeacrasisioiue coboil ne-
pepe3aHHble Mosickd. OfHaKo He Bceraa modgcku Kacmapu Xopoluo BBIPaXEHBI.
Y HEKOTOPBIX pacTeHMil IEPULIMKI ¥ 3HIOoAEepMa He nuddepeHIIMpoBaHEI BOBCE.

JUtd XapakTepMCTHKU CTelibl BaXHOE 3HaYeHHe MMEET MECTO 3aJIOXKEHMS
TIEPBbIX 3JIEMEHTOB NPOMOKcUAeMbl, COCTOSIIEN y BceX pacTeHUI U3 KOJNBYAThIX
U CIIMPAIBLHBIX Tpaxenx (puc. 35 A—B). B exiHCTBEHHOM TsIXe MPoKaMbus, Goree
WIM MEHee OKPYTJIOM B NOMEPEYHOM CEYEHHUH, TIEPBhIE SJIEMEHTHI IPOTOKCIIIEMEI
JnddepeHIPYIOTCS U3 CaMbIX BHYTPEHHHUX €T0 KJIETOK, TO €CTh B LIEHTpe cTeOns.
Takoe 3amoxeHne KCHIEMbI Ha3bIBAIOT yenmpapxroim. LIeHTpapxHas poTokcuie-
Ma ObUIa OOHapyXeHa Y HEKOTOPhIX IpPeBHENIIMX Ha3eMHBIX PAaCTeHUI TEJIOMHOM
OpTraHU3alMM, B YaCTHOCTH — Y pUHMH. OCTaJIbHBIE DIEMEHTHI HIEHTPAapXHOM KCH-
JIEMBbI pa3BUBAIOTCS OT NIEPBOHAYAJIBHOIO LIEHTPa ee 00pa30oBaHUA B PaAMaIbHBIX
HanpapreHusx. [IporokcwieMy, 3aKjagbIBAIOILYIOCS BHYTPH MPOKaMOHaIBHOTO
TAXKa, HO He B lIEHTPE €ro, Ha3bIBAIOT Me3apXHoil, NajlbHeillee ee pa3BUTHE
TaKXe OCYIIECTBIsIETCSA pamuaibHo. IIpoTokcuiaeMy, pa3BUBAIOLIYIOCS U3 CAMBIX
HapyXHBIX KJIETOK MPOKaMOUAIbHOTO TsKa, IPAHMYAINMX C HEPULMKIIOM (a Tpu
€ro OTCYTCTBUM — C MEPBMYHOM KOpOit), HA3bIBAIOT 9K3apXHol; MOCIEAYIOLIE
9NIEeMEHTH! 3TOi TKaHU AuddepeHUUpPYIOTCS LEeHTpocTpeMuTenbHo. Hakodel,
MPOTOKCWIEMa MOXET 3aKJIa[biBaThCSl 3HOAPXHO — BO BHYTPEHHEU YacTH Mpo-
KaMOuanbHOro TAXa, Ha TpaHUIIE €ro ¢ CEPALEBUHOI; Goliee MO3MHUE IEMEHTH
TIPOTOKCHJIEMBI Pa3BUBAIOTCS B 3TOM ciy4yae LieHTpoGexHo. [IpoTtodnoama y Beex
PaCTeHmii 3aKiafblBacTCsl 3K3apXHO U 3aTeM Pa3BUBAETCS LEHTPOCTPEMUTEILHO
(puc.71).

OcoGeHHOCTH CTpOEHMsI NMEPBUYHOM KOPHI, HANMYME WIM OTCYTCTBHE 3H-
AONepMbl, MepULIMKIIA, OYEPTAHUA KCUIEMBI U (JIOSMBI HA TOMEPEYHOM Cpe3e
CTe6iia, xapakTep 3al0XEHUS NPOTOKCHIEMBI M HEKOTODHIE JAPYTHe aHATOMMYE-
CKUE npu3HaKu ONpeHeNsioT pa3HooGpasue TUIIOB CTPOEHHUS CTebell CHOPOBLIX

APXerOHMAILHBIX PACTEHUIA.
9 3ak. 53
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TKC
nKC
TnKC @
A B B r
Puc. 71. Tunel 3a0XeHNS NPOTOKCHIEMBI (IIKC):
A — ueHTtpapxHoe; B— MeaapxHoe; B — aksapxHoe;
I' — supmapxHoe. CrpeikaMu 0603HaYeHBI HampaB-

JIEHHsI Pa3BUTHA KCWIEMBL: panuanbHoe (A, B), uen-
TpoctpemutenbHoe (B), uenrpobextoe (I)

HanGonee npeBHU TUI CTPOEHUS CTENBI — Npomocmend, BHyTPEHHIOIO YaCTh
KOTOpO#t cocTaBiisieT KcuieMa, OKpyXeHHas ¢uoamoit. Ilpotocteny (or rped.
protds — TepBbIA) YacTo Ha3bIBAIOT 2ansocmenoii (T rped. haploos — omuHOY-
ublit). [IpUHIMNHAILHBIX PA3UYM MEXIY 3TUMH MOHSTHSAME HET, HO TEPMHUH
«IIPOTOCTENIa» UMeeT GoJiee IMMPOKOe 3HaYeHUE, OOBEAMHSAS BCE THIIHI CTeJl C LIEH-
TPAIBHBEIM PACHONOXEHNEM KCWIEMBI, B TO BpeMs KaK TEPMHH <«IaIJiocTesa»
O0OBIYHO HUCIONB3YIOT B 6oJiee Y3KOM 3HAYEHUH KaK OfHY M3 MonudbuKaluit 1po-
TOCTENbI, B KOTOPON TSX TMPOBOAALIMX TKaHEH HMMeeT Ha IONEpeYHOM cpese
OKpYTJIbIE OMEPTaHMSI.

1.2. Crpoenne credueii nIAYHOBHIHBIX

Cre6au 1wiayHoB (puc. 72 A) MMEIOT IUMPOKYIO, IPHIETAIOMYIO K SMUIEPMe,
TPEXCHOHHYIO NEPBUYHYIO KOPY, HAPYXHEIN ¥ BHYTPEHHMIA CJIOM KOTOPOiA COCTOAT
U3 OAPEBECHEBINEH CKIEPEHXUMBI, a CPeIHUH — M3 TOHKOCTEHHBIX NapeHXUM-
HBIX KJIeTOK. B epBHYHOIi KOpe MecTaMM BCTPEYaIOTCs MeJIKHe KOHIIEHTPUYECKUe
TIPOBOAAIINE ITyYKH, HEKOTOPbIE U3 KOTOPEIX MPUMBIKAIOT K cTelie. DTO Aucmoavie
cnedvl — TIPOBOIMALIME TMYYKH JucTheB. CaMblii BHYTPEHHMI CJIOH NEepBUYHOIM
KOpHl COCTOMT M3 MEJIKMX, JOBOJIbHO TOHKOCTEHHBIX KJeToK. Tomorpaduuecku
OH COOTBETCTBYeT SHAonepMe. KieTKHM caMoro HapyXHOro CJOsl CTeJlbl — Iie-
pHIIMK/IA — TIO BHEIIHEMY BHAY TOYTH He OTJIMYAIOTCH OT KJIETOK BHYTPEHHETrO
CJ/I0s1 TIEpBUYHOI Kopbl. CTe6/IM IUIayHOB MPOTOCTENNYHEL. OvepraHus GIO3MBI
M KCHJIeMbl Ha MONEpPeYHRIX cpe3ax crebneil y pasHbIX BHAOB poja BapbHUpPYIOT
(puc. 72 B). Y miayHa penxoro KOHTYphl KCHJIEMbI JIOTIACTHBIE WM TTOYTH 3Be3/Ya-
Thie, (JI0SMa OKpyXaeT KcuiieMy. Takylo pa3HOBUIHOCTb NMPOTOCTEJILI Ha3bIBAIOT
akmurocmenoii (0T rped. aktis, aktinos — Jyd). Y IpeBHUX NpeCcTaBUTelNEl OTIENa
TUIayHOBMJIHHIX KCHJIEMa B aKTHHOCTele ObLla Me3apXHOM, Y COBpeMEHHBIX OHa
9K3apxHad. Y 1uiayHa OyJIaBOBMOHOrO M APYTHMX BHIOB IUIayHa KCWJIeMa pac-
YJieHEeHa Ha OTHeJIbHbIe, MECTAMH COeIMHSIoOmMecs Tsku. IIpoTokcHIeMa Takke
sK3apxHas. Djiosma He TOJNBKO OKPYXKAeT TAXU KCHJIEMBl CHAPYXH, HO HaXOIUT-
Cd ¥ B IIPOMEXYTKAX MEXAY HUMHM. DTOT TUIl CTENbl HA3HIBAIOT MAEKMOCMenoii
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Puc. 72. Crennl IUIayHOB: A — cXeMa CTpOeHMA cTeOid IUlayHa GyiaBoBMOHOro; b—
E — pa3HooGpa3ue cTen y BUAOB IwiayHa: b — m. penkuit; B — m. roguynbni; I' —
1. KUNapHCOBUKOBUAHKIA; [{ — . Beyutapau; E — 1. pacTONLIpEHHBIA.

Obo3snayvenusa: 3.0.T1 — 30HHI OAPEBECHEBIMX TKaHEH NMEPBUYHON KOpHI, J.C — JIMCTOBOM
clell, MKC — METaKCHJIeMa, T.3 — IapeHXUMHad 30Ha NMEPBHYHON KOpHI, NMKC —
NMPOTOKCHIEMA, Ml — MepuLuKi, ¢ — ¢noama, sn — snuaepMa

(or rpeu. pléktos — cruereHnsiit). Takum 06pa3oM, TUTayHaM CBOWCTBEHHEHI [Be
MonuduKaIuy NPOTOCTeNIbl — aKTHHOCTENa U IUIEKTOCTeNa.

Memaxcunema, pa3BUBAIOINAACA LEHTPOCTPEMHUTENIBHO, COCTOUT M3 Tpaxeun,
C JICCTHUYHOI NMOPOBOCTBIO GOKOBBIX CTEHOK M MEJIKOKJIETOYHON NapeHXUMBI,
KOHTaKTHPYIOILel ¢ TaKOU Xe MEJIKOKIETOUYHOM, HO He ofpeBecHeBaomeit dio-
SMHO} mnapeHxuMoii. CUTOBMAHBEIE KJIETKM C O4YE€Hb MEJIKUMM CHUTOBHIHBIMH
TOJISIMM Ha BCEX CTEHKaX — CaMble IIMPOKONPOCBETHBIE 3JIEMEHTHI (JIO3MEI.

1.3. Crpoenne crebaeii nanopoTnukos

B ommMuMe OT IUIAyHOBMAHBLIX, NPEACTARIAIOIIMX CO60M MHMKpoGWLILHOE
HanpagjieHue BOJMIOLMM BBICHIMX PACTEHHI, TATIOPOTHUKHU XapaKTepU3YIOTCs Ma-
Kpoduwineis. JInmp ApeBOBHAHEIE NANOPOTHUKY, TIPOM3PACTAIOIIME B TPOITMKAX,
HMEIOT Han3eMHEBIe BRICOKHME TPAMOCTOAYME CTeGa (CTBOMLI). BOMBIIMHCTBO Xe
BUJIOB NanopOTHHKOB KOPHEBUILNHBLIE, NPUYEM KOPHEBHUIA MOTYT ObITb Hal-
3CMHEIMM M TOA3eMHBIMH. HalMuMe KpymHBIX JHMCThEB, OGBIMHO Ha3bIBAEMBIX
Balisamu, ¢ xopolno pa3suTol NPOBOJSILLEH CUCTEMOI OKa3kIBaeT BIUSAHUE Ha aHa-
;‘?Muqecxylo CTPYKTYPY HECYIIMX MX OCEBBIX OpTaHOB.
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Ion snunepmoit pacrionoxeHa nepBUYHas Kopa, HapyXHas 4acTb KOTODO#
COCTOMT U3 Oo/lee TOJICTOCTEHHEBIX KJIETOK, YeM BHYTPEHHSA.

JIns manopoTHMKOB XapakTepHa cugonocmesa (ot rped. siphdn — Tpyo6-
Ka). KopHeBuina, a Takxke YepelIKH JTMHHBIX JIMCThEB NANOPOTHUKA JIMTOIMYM
nporocreuHbl. [Ipotocrena, TOYHee ramiocTeNa, XapakTepHa W i crebiei
OY4EHb MOJIOABIX CHOPO(GUTOB HEKOTOPHIX NMANOPOTHUKOB, MMEIOLIMX He Gonee
OJHOTO—JBYX JIUCTHEB. B najbHelilieM, 110 Mepe pa3BUTHS HOBBIX JIUCTBEB, B HUX
OT CTEJIbl OTXOMNAT TSKH, Ha3bIBaEMbIE AUCMOBbIMU credamu. B MecTax HX OTXO-
XIECHUSA B CTeNle, B 00JIaCTH Y3/I0B, 06pasyloTcs Aucmoabie AaKyHb!, WIN TPOPHIBBI,
3aroHEeHHbIE NMAPEHXMMOM, a caMa cTejla NPHOoOpeTaeT NONKOBOOOPa3HEIE OYep-
TaHuA Ha nonepedHoM cpese (puc. 73 B). B Mexnoy3nusx crena uMeeT BUI TPYOKH
C NapeHXUMHOM cepdyesunoii BHYTpU (puc. 73 A). Y B3pocabix ocoGeii manopor-
HHKOB IPOTOCTENIMYECKass CTPYKTypa OTCYTCTBYEeT, W IIOI KOHYCOM HapacTaHWs
cpa3y 3akyanbiBaeTcsl cUbOHOCTeNla, NMpOBOASINKE TKaHW KOTopoil muddepeH-
LUPYIOTCA M3 NMPOKaMOMs, pacrojaraioierocs Ha IONMEpeYHOM cpe3e KOJBIIOM.
IIpoTokcwiieMa B cuoHOCTENE 3aKIanbIBaeTCs JM60 Me3apxHO, TM60 SHAAPXHO.

ITo B3aMMHOMY PaclOJIOXEHMIO KCIHIEMBI U (IOSMBI BHISIBIEHBI TP MOAM-
ukanuu cucoHOCTENbI.

Dxmodaoiinas cugonocmena (CONEHOKCWINS) XapaKTePU3YeTCs PacIonoxe-
HMeM (II03MBI CHapyXu OT KciieMbl. DiosMa orpaHUYeHa NapeHXMMHBIM TEpU-
LUKJIOM, KOHTAKTUPYIOLMM C SHAONEPMON (YXOBHHK, rposnom-mx XEJIBMUHTO-
CTax¥c, OCMyHJa).

Amcpuchnoiinasn cugponocmena, nm coneHoctena (0T rpey. solon — y61(a)
omIMYaeTcs OT 3KTO(IOHHOI HaMYKeM He TOJNIBKO HapyXHOMH, HO ¥ BHYTPEHHeEl
moamer. O6e G1osMBI OTHENIEHB OT CEPAIIEBUHbI M TIEPBUYHON KOPHI IIEPUILIA-
KJIaMH{ ¥ 3HIOAEPMaMH (IEHHIITEATHS], ANAAHTYM, MapCHIIHs).

Huxmuocmena (ot rpey. diktyon — ceTb) UMeeT BUJ CETYaTON TPYOKM (Iu-
TOBHUK, KOYEIBDKHUK, TeJUNTEPHC 1 Apyrue). OHa Bo3HHKaeT U3 aMdudoiiHok
CHU(MOHOCTEIBI, OT KOTOPOH OTXOISAT MHOTOYMCIIEHHBIE JIUCTOBBIE CJIEbl, IO3TOMY
B HEll MHOI'O JINCTOBBIX IMPOPHIBOB. YacTh CTENIbl MEXAY ABYMS JIMCTOBHIMU IIPO-
phIBaMH Ha3BIBAlOT Mepucmenoii. Ha monepeyHBIX cpe3ax NUKTHOCTENA COCTOMT
M3 PacHOJIOXEHHBIX KOJNBIIOM OTHEIbHBIX MEPUCTEN; Kaxnast U3 HUX MUMEET BUX
KOHIIEHTPHYECKOrO Iy4yKa, BHYTPH KOTOPOTO HaXOAMTCA KCHIIEMa, OKPYXEeHHas
(noamoi, nepuuMKIOM M 3HA0AEpMOit (puc. 73 B; 74 B). B crene, BhIwIeHEHHOM
13 KOPHEBHINA (3T0 MOXHO CAE/ATh IIyTeM MaLepaLiii’ GpJIOMBI U NapeHXUMEI),
obpasyiolie ceTh IUIOTHBIE TSXKH NPEACTaBIAIOT CO00M MepucTesnbl, a poMOu-
YecKUe B OYEPTAHMH SYEM MeXNy HUMM — JIMCTOBble MpophiBh (puc. 73 I).
Y HeKOTOpHIX NAanOpOTHHKOB B CTeJie 0OpasyloTcsl TakKe KPYNHbIE MPOPHIBHI,
He CBfI3aHHbIE C JIUCThIMM, — IephopaLtu.

Boree ci10XHOe CTpOEHKE CTEIBI B KOPHEBUIIIE OpJsika. BOKpYT IBYX MOIIHBIX
TAXeH CKIEPEHXMMBI PAcTONIOXEHbI MEPHCTEIbI, CBA3aHHbIE C INCTHAMH, a MEXIY

* Mauepaum — €CTECTBEHHOE WIHM MCKYCCTBEHHOC pa3beIMHEHME KJIETOK BCJICACTBHE paspyie-
HHUSL MEXKJIETOYHBIX NEKTHHOBRIX TJIaCTUHOK. .
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Puc.73. Crennl nanoporHuxos: A — sktoduioiiHas cudoHocTena (CONEHOKCUNSA) Xellb-
MuHTOCcTaxuca; B — am¢mudumoiinas cudonocrena (coneHocrenus) agmantyma; B —

AukTHOCTeNa TenunTepuca; I' — mMKTHOCTENa, BHIYJICHEHHAs! M3 KOPHEBMILA IyTEM Malle-
pauumn.

Obosnauenun: B.bn — BHYTpeHHAA (03Ma, B.3.IML{ — BHYTPEHHME SHAONEPMA M TEPH-
UMK, KC — KCHJIEMa, JL.Il — JIMCTOBHIC MPOPHIBbI, MCT — MEPHUCTEINBI, H.3 — HapyXHas
30Ha MepBUYHOI KOpHI, H.QJ1 — HapyxHafd (uiosMa, H.3.NMII — HapyXHBIE 3HAOAEPMa
¥ mepuuMkil, NM.K — MapeHXMMHas IepBUYHas KOpa, IL.Kp — HNPHUAATOYHBIA KOPEHb,

ILJI.C — My4OK JIMCTOBOTO CJieAa, Cll — CEepALEBMHA, 31 — 3MUASPMa, 3.1 — IHAONEpPMa
M NEPULMKIT
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HUMH 2 cTeOIEBBIX MPOBOAAIIMX NyyKa. Takyio cTeny Ha3hlBaloT TUIMKIMYECKOH
HMKTHOCTENIOM (pHc. 74 A).

Kax ¥ y miayHoBUIHbIX, MeTaKCHeMa TIalOPOTHIKOB COCTOUT M3 TpaxeMn
C JIECTHHYHBIMM TTOpaMy Ha GOKOBBIX CTEHKaX U NTapEHXMMHBIX KJIETOK. Y op/sika
W HEKOTOPHIX BUIOB IMUTOBHHKA B KCHJIEME Hapsdy ¢ TPaXeMIaMH BCTpeYaloTcs
COCYZBI, cocTosiliMe U3 Gojee MIMPOKHX, YeM Tpaxeuibl, WICHUKOB, MMEIOMMX
JIECTHUYHbIE NMOPH Ha GOKOBHIX CTEHKAX M JIECCTHUYHBIE TiephopalioHHbIE IL1a-
criHKM. ProsMa npencTaBleHa CHTOBUAHBIMU KJIETKAMM C MHOTOYHMCIIEHHEIMH,
IUIOTHO PacHOJIOKEHHBIMU YIJIOBAaTHIMU CUTOBMIHBIMU MOJSMH Ha NMPOXOIBHBIX
CTEHKaX M KIeTKaMH (HJI03MHOM mapeHxuMH! (puc. 74 B).
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Puc. 74. CTpoeHue KOpDHEBHLIA OpisaKa: A — oOLMA BUA AMLMKINYECKOTO KOPHEBMINA
Ha ronepevHoM cpe3e; b — ctpoenne mepuctensl; B — dparMeHTs! npoaonsHoro cpesa
KOPHEBHILA.

Obo3navenun: B.C — BOJIOKHO CKIEPEHXHMBI, JL.II — JIECTHUYHAS TOPOBOCTh GOKOBBIX
CTEHOK cocyla, J.n — necTHuyHas nepdopaluMoOHHAas IIAaCTHHKA, MKC — METaKCHIeMa,
MCT — MEPUCTENH], H.3 — HapyXHas 30Ha NEPBHYHON KOPhI, 0.1 — OCEBHIE MPOBOASALINE
MYYKH, N.KI1 — MapeHXMMHbIE KIEeTKH, NKC — TNPOTOKCHIEMa, NIl — MEPUUMKI, C.K —
CUTOBMIHBIE KNETKM, CKI — cKiepeHxuMa, dn — ¢uiosma, 3 — 3HmomepMma, 31 —
3MHAepMa
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1.4. Crpoenne credueii xBomeil

XBowmy Ha3bIBaIOT WICHUCTOCTEOEIBHEIMM PaCTEHMAMH, TaK KakK MX peGpu-
CThie CTeOJIM YETKO pasrpaHMYEHBI Ha y3JbI M MEXHOy3nMs, IpHU 3ToM pebpa
ONHOro MeXIOY3JIUS YepenyloTcs C JIOXGHHKaMU COCEMHHX.

B peGpax mon smumepMoil, cocrosimeil U3 KIETOK ¢ MHKPYCTMPOBaHHBIMU
KpeMHe3eMOM 000JI0YKaMH, HAXOIATCH TSKHM HEOAPEBECHEBAIONIEH CKIIEPEHXMMEI,
a B JJOXOMHKaX MeXny peO6paMy — YJacTKH XJIOPEHXUMBI, CHaApyXH OT KOTOpBIX
B 3MHAEPME PACIONOXeHbl ycTbuna. Crebesib y XBolla TOJBIH, TaK KaK B €ro
LIEHTPaJIbHOM YacTH pa3BUBAETCA KPYITHas BO3XYXOHOCHas! HOJIocTb. bojnee Menkue
BO3MYXOHOCHBIE TIONOCTH — @amtexyaapusie (ot nar. vallecula — noXOGMHKa)
HaxofiaTcs B Tox6uHKax (puc. 75 A-B).

A;‘q‘

R

‘;‘I':

Puc.75. Crpoenne crebneit xsowmeil: A — xsour nonesoif; b — xBou necHoi (kopHeBu-
1e); B — xBouy npupeuHsit; I' — npososimii Ny4OK XBOMIA MPUPEYHOTO.

O6osnavenus: B.N — BAUIEKYNAPHEIE NMOJOCTH, K.K — KADMHAILHBIE KAHAIH; MKC —
MeTakcuieMa, M.T — MeXaHuyeckasi TKaHb, M1 — Meradnoama, n.K — nepepesanHsie
nosicku Kacnapu, KC — npoTokcuiieMa, . — IPOBOAAIIME MyYKH, XJLT — Xopodui-
JIOHOCHas! TKaHb, LI.B.II — LIEHTPaJIbHAas BO3MYXOHOCHas IMOJIOCTh, 3 — 3HIOAEpMa, 3 —
SnuaepMa
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Bnonb peGep (peGpo 1o JIaThIHK carina) TIPOXOIAT 3aKpbimbie Koaramepans-
Hble MIPOBOISAIINE Ny¥KuU ¢ HECKOJbKMMM 3JIEMEHTAMU NMPOTOKCWIEMBI, YaCTUYHO
BIAIOLIMMMCS B KAPUHAAbHbI BOJXOHOCHBIA KaHajl, BO3HUKAIOLIMIH BCIEACTBHE
Pa3pyIIeHUs] OCTANbHBIX 3JIEMEHTOB NMPOTOKCHIEeMbl. CHapyXu K KapHHaJlbHO-
My KaHajly IpuMbIKaeT (o3Ma, GOKOBbIE YacTH KOTOPON OrpaHM4YeHbl ABYMS
HeGOBLIMMY TPYINaMHU 2JIeMEHTOB MeTakciieMs! (puc.75T).

Creny ¢ KpyroBeIM PacIiOJIOXEHHUEM NPOBOIS-
LIMX MYyYKOB Ha IONEPEYHOM cpe3e CTeOls Hasbl-
BaIOT 3¢cmenoii (OT Ipey. eu — HACTOSIUMIA, UCTHH-
Hbli). OnHako y xsomweit dopMupyercs ee ocobas
MoaubuKalus, XapakTepusylolascs cBoeobpasu- Imka
€M TIPOXOXIECHHUS MPOBOMAIIMX MYYKOB 1O CTEOMO

JI.IT
(puc. 76). B yane kaxnplii My4oK pacluemuiseTcs y3
Ha TPU BETOYKM: ONHA WOET B JIACT, a ABE HApY-
rve COeNUHAIOTCA C TAKWMM Xe BETOYKAMH COOT- cn

BETCTBEHHO JIEBOTO W IIPaBOr0 COCENHHX TYYKOB, II mxx

COCTaBJIsISI CIOXHEIE, YUIH CUMIIONUAIbHEIE, ITYYKH,

MPOXONsLIME BIONbL pPeGep HIKHEro MeXIOy3Nus.

TakuMm 00pa3oM, CBOMCTBEHHOE XBOIAM WIEHH-

CTOe CTpOeHHE CTeOJIeil TPOABIACTCA HE TOJNBKO

B MX MOPGOJIOTHH, HO M B aHaTOMo-Tonorpaduye- FHC- 76. Xon nposoxsmmx

Ny4YKOB B cTe6lie XBolua.

CKMX OCOGEHHOCTSIX NIPOBOAAILEH CUCTEMBL. B CBI- e vonna: 1 — TIy4OK, OT-

34 C 3TMM CTelly XBOILEH NpPEINIOXEHO Ha3bIBaThb xopAwMii B JIUCT, MXE — MEX-

apmpocmenoii (ot nat. arthrus — wienucrsii). Ile- ROy3mus, C. — CHMIOAHANE-

PMLMKIA B Heii HeT. HBIX IMYyYOK, y3 — y3/710BasAg 30Ha
ITo ocobeHHOCTAM pacnoNoXeH!s SHAOLEPMBI crebas

BU/IBI XBOILA JEJIAT Ha TPU IPYIIIbL: C 00HOU 0buieii 3H000epMoii, OKPYXaloleil Bce

NyYKH CHapyxu (xsom moinesoii) (puc.75A); ¢ dgyma obuumu 3ndodepmamu —

HapyXXHOii ¥ BHYTpeHHe i, HaXOIAINMHUCS C OGEUX CTOPOH OT IMYYKOB (KOPHEBHULIE

xBoma JiecHoro) (puc. 75 B); ¢ wacmusimu sndodepmamu, OKPYXKAIOIMMH KaXIbIHA

NPOBOISAILMIA MYYOK B OTAENLHOCTH (XBOLI IPUpPeYHbIit) (puc. 75 B).

2. Crpoenne KoHyca HapacTaHus nodera,

auddepeHuALNA U PACHOIOKEHHE
MOCTOSAHHBIX TKAHCH B €Te0JIAX CEMEHHBIX PACTEHMI

2.1. Ctpoenue KOHyca HAPACTAHMSA

KoHychl HapacTaHHsl MOGEroB rOJIOCEMEHHBIX M TIOKPHITOCEMEHHBIX pacTe-
HUH OTIINYAIOTCS OT TAKOBBIX BBICIIMX CITOPOBBIX OTCYTCTBMEM YETKO BbIPaXXEHHEBIX
WHULIMAJIEH ¥ TeHAEHLMEH K pacmoJOXEHHIO KIETOK anmuKajJbHOH MEpHCTEMEI
HECKO/NIbKUMM clioaMU. B 1868 r. Hemeuxuit 6oraHuk JIxX. [AHIUTEHH BHIIBWI
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B KOHYCE€ HapacTaHUsl ITOKPLITOCEMEHHBIX TPU CJIOS KIETOK, Ha3BaHHLIX UM
aucmozenamu (ot rped. histos — TKaHb ¥ genos — polI, NPOMCXOXKIEHUE): depma-
mozen — caMblii TIOBEpXHOCTHBII CJI0ii, farowmuit Hayano snuaepMme; 1-5-cnoiiHas
nepubinema, 006pa3ylolas TKAaH! NEPBUYHOIL KOPbl; MHOTOCIIOWHAS N1epoma, U3 KO-
TOPOJ pa3sBUBAIOTCA TKaHM LIEHTPAIbHOIO LWIMHApPA, WK cTeibl. OH momarai,
YTO KaXIblif M3 3THX I'MCTOTEHOB MMeET HHULMANBHYIO KIETKY. TakuM obpasoM,
KX TPU, HO OHH pacroJiaralorcsd He 60K 0 GOK, KaK y HEKOTOPHIX NanopoTHHKOB
U TUIAyHOB, a ogHa mof apyroii. Mopdomornyecku 3T MHULMAIBHBIE KIETKH
CXOIHBI C IPYTMMM KJIETKaMH anMKaIbHON MepucteMsl (puc. 77 A).

Teopud IaHuITeliHA NOMYYWIa MKUPOKOEe PacHpOCTPaHEHUeE, TaK KaK yIayHO
CBA3LIBANIA MPOUCXOXACHUE KaxXHoi Tomorpaduyeckoit 30HbI cTeOig ¢ Onpese-
JIECHHbIM TMCTOT€HOM, HO OHa OKa3ajlach He YHUBepcaibHO#l. Jlaneko He y Bcex
pacTeHUii B KOHyce HapacTaHus 1Nobera ynaBajiOoCh BLIIBUTh TPU IMCTOTEHa.
Hanpumep, B KOHyce HapacTaHMs moOera XmeJisi BbIpaXeHbl JIMILb JEPMaTOreH
M IUIepoMa, U3 KOTOpPOH pa3BUBaeTCsi HE TONBKO CTejia, HO W IepBUYHas Kopa.
K ronoceMeHHbIM T€OpUsI THCTOTEHOB BOOOIE He mpuMeHuMa. B 1891 r. B KoHy-
ce Hapacrauus 3¢enpnl JI. Kox 0GHapyXw TOJIBKO ABE 30Hbl — ITOBEPXHOCTHYIO
M BHYTPEHHIOIO, U3 KOTOPOiA, 110 €r0 MHEHHIO, pa3BUBAETCH, [JIaBHBIM 06pa3oM,
CepALEBHHA.

Teopus TaHmTeiiHA CO BpeMeHeM ObLIa OCTaBlIeHa H B COBPEMEHHOM 60TaHM-
Ke MpPeJIOKEHHEIE UM TEPMUHbI IPUMEHSIOT [TIaBHBIM 06pPa30M K IIPUCTYHAIONINM
K aHaToMuyeckoi nuddepeHImaiuy 30HaM KOPHSI.

B 1924-1928 rr. HeMenkue 6otanuku JIX. Bymep 1 A. IlIMunt paspaGoranu
TEOPHIO, CONIACHO KOTOPOi B KOHyCe HapacTaHHsl CTeOJ1 IMOKPHITOCEMEHHBIX
BHIPAXEHbI TOJIBKO [BE 30HBI: HapyXHasi — myHuka, U BHYTPEHHSISI — Kopnyc
(puc. 77 B). TyHHKa MOXET COCTOATEL U3 OXHOTO MJIM HECKOJILKUX CJIOEB KJIETOK,
y 6ONBIIMHCTBA ABYIOJBHBIX PACTEHUI OHa ABYXCIOiHasA. CaMbliif TOBEPXHOCTHRIN
ee ci10#t (COOTBETCTBYIONIMI NepMmaToreHy [aHinTeiiHa) naeT Hayano snuzepme.
BHyTpeHHHi1 C/IOi WM CJIOM MHOTOCIONHOM TYHMKH 06Pa3yloT TKaHM BCEl WU
TOJIbKO HapyXHOH 4acTu NepBUYHOI KOphl. B mocnenHeM ciiyyae NMpPOUCXOXHAE-
HUE BHYTPEHHEl 4acTU NMEpBMYHON KOPBI CBA3aHO ¢ KopmycoM. Ilpu Hanuyuu
ONHOCJIONHO! TYHUKM BCIO TEPBHYHYI0O KOpY M CTelly 0Gpa3yeT Kopmyc. DTo
CBHMIETENBLCTBYET 00 OTCYTCTBUM PE3KOIl IpaHULBI MEXAY TYHMKO M KOPITyCOM
10 XapakTepy UX NMPOU3BOMHDIX.

Teopust TYHHKHU M Kopryca o0pailaeT BHUMaHKe He TOJIBKO Ha TMCTOTEHHYIO
POJib KOHYca HapacTaHHs, HO M Ha €ro y4yacrue B (pOpMHpPOBaHMM OPraHoOB
nobera — JIMCTHEB M MA3YUIHBIX MOYEK. 3aYaTKM JIMCTHEB YaIlle BCETO BO3HUKAIOT
BO BTOPOM CJIO€ TYHHKM, a Na3ylIHble MOYKHM 3aKJIahIBAIOTCA B KOPIYCE.

B 1938 r. amepukaHckuii 6otanuk A. PocTep yCTaHOBWI HEONXHOPOTHOCTD
CTPOeHMs KOpIyca B KOHyce HapacTaHus TMHKro. OHa TNposiBISIeTCsd B Pa3HBIX
Pa3Mepax KJIeTOK, OCOGEHHOCTSX CTPOEHUS X 060JI04EK, CTENEHM BaKyOlIn3aluu,
AKTUBHOCTM [EJICHUH, CMOCOGHOCTH OKpPallMBaThCA TMCTONOTMYECKUMHU KpacH-
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Puc. 77. CxeMbl CTPOEGHHMSI KOHYCa Ha-
pacTaHusl CEMEHHBIX pacTeHuit no Ian-
urreitHy (A), [lImunry, Bynepy (B) u @o-
crepy (B).

Obo3navenun: a.x — anuKanbHble KIET-
KM, I — HEpPMaToreH, 3.IL.M.K — 30-
Ha LICHTPAIbHbIX MaTePHHCKHMX KJIETOK,
M.K — MHULIHAIbHEIE KIETKH, K — KOp-
Mmyc, M — MaHTHf, M.3 — Meny/UIApHas
30Ha, N6 — nepubieMa, IWI — IiepoMa,
N.C.T — MOBEPXHOCTHLIA CIIOH TYHMKH,
T — TyHHKa; §.3 — dnaHrosas 3oHa

TeJIIMH, KOTOpHE NPUMEHSIOT NPHU TPUTOTOBICHMH NOCTOSHHBIX IPENAapaToB
Cpe30B KOHYCOB HapacTaHMs. BepxXHIOI YacTb KOHYCa HapacCTaHMsl COCTaBIIfi-
€T 2pynna anuKaabHLIX KAemoK, y4aCTBYIOHMIMX B 0Opa3oBaHUM MOBEPXHOCTHOTO
CJIOSi — MAHTHH ¥ KOPITyca, B KOTOPOM Pa3/IMYUMBl TPU 30HbL: 30HA UEHMPANbHBIX
MAMePUHCKUX KAemox, HaXOISIascs Mo anuKalbHbBIMU KJIETKaMH, PacIioloOXeH-
Hasi Toj Heil medyamsapras 30Ha W ¢hraneoeas 3oma, NpWIeralomias K MaHTHH
(puc. 77 B).

LleHTpanbHble MaTEPUHCKUE KJIETKH caMble KPYNHbIE B KOHYCe HapacTaHms.
OHM u3omMaMeTpUYECKHe, CHJIBHO BaKyOJM3HMpPOBaHHEIE, Clabo OKpalINBalo-
LIMecsi, ¢ HEPaBHOMEPHO YTOJNIIEHHEIMH O00JI0YKaMH. DTH KIETKH YYacCTBYIOT
B 00pa3oBaHNy MeAYJUIAPHOM M (hJIaHroBOM 30H.

KieTku Mexy/UISpHOi 30HBI HEPEAKO PACIONOXKEHbI ITPONOILHBLIMHA PANAMH,
3Ty 30HY Ha3bIBalOT TakKKe cTepXHeBoi. OHa obpa3yer cepleBHHY.

®naHrosast 30Ha COCTOMT U3 TUITUYHON 3BMEPUCTEMBI, Il KOTOPOii XapaK-
TEPHBI MEJIKME, M30AMaMETpHYECKHEe, TOHKOCTEHHBIE, KPYIMHOSJEPHEIE KIETKH
C MHTEHCMBHO OKpalIMBAIOIMMCS THCTONOTHYECKAMH KpPAacUTEISMH CONEPXH-
MBIM. B oT/MuMe OT OCTalBHBIX KJIETOK KOHYCa HapacTaHMs KJIETKH ()IaHroBoi
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30HBI AEJISITCS PErYASpPHO, Y4acTBYs B 0Opa3oBaHMM JIMCTOBBIX GYTrOpKoOB, TpO-
KaMOMs ¥ YaCTH TIEpPBUYHOM KODBI.

MaHTHS COCTOUT M3 6ojiee WM MeHee OMHOPONHAIX KIETOK. Y TojIoceMEHHBIX
OHH JEJATCA ¥ NEPUKINHANBHO, M aHTUKIMHAIBHO, Y OKPHITOCEMEHHBIX KJIETKH
CaMOro HapyXHOTO CJOfl NENATCA TONBKO aHTMKIMHAILHO (MMEHHO 3TOT CIIOH
coorsercTyeT TyHUKe Bynepa n IlImMunra).

Pasmepsl 1 dpopMa KOHYca HapacTaHus 110Gera He TOCTOSTHHBI JaXe Y OXHOTO
U TOro Xe pacteHus. OHM MOXBEPXEHHI BO3PACTHBIM U CE30HHBIM H3MEHEHM-
saM. Hanbonee u3MeHYMBBI pa3Meprl (iiaHroBoit ¥ Memy/UIIPHOM 30H, KOTOpbIE
YBEJIMYMBAIOTCH BECHON M JIETOM, B TEPUON AKTHBHOM HESTEIBHOCTH KOHyca
HapacTaHus1, 06pasyioIero MeTameph no6era. OCeHbI0 U 3MMOH pa3Mephl 3THX
30H 3HAYMTEJILHO MeHblne. Bollee MOCTOSHHBI pa3Mepsl MAHTHMM M 30HBI LIEH-
TPaNbHbIX MATEPMHCKHUX KIETOK. B Tepuos 3a0XeHus IMCTOBRIX GYropKOB KOHYC
HapacTaHMs1 HEMHOIO YIUIOLIAeTcs, MOocie 00pa3soBaHUs JIMCTOBOTO GYropka oH
BuITsiruBaetcs (puc. 78).

ax

Puc. 78. KoHyc HapactaHMs NHMXTH B IEpPHOLA
Beretauuu (A) u coctosHuu nokos (B).
Ob6o3nauenun. a.K — anUKalNbHBEIE KIETKH, 3.J1 —
3aYaTKM JIMCTBEB, 3.IL.M.K — 30HA LEHTPAIbHbIX
MAaTepUHCKHX KJIETOK, M.3 — MeRYJUIApHas 30Ha,
¢.3 — dnanrosas 30Ha

30HaATPHOCTh — He M3HAYaJIbHOE CBOMCTBO KOHYCa HapacTaHMs, B pa3sHBIe
TepHOJBI XXM3HM PacCTEeHUs OHA BhIpAXEHA IO PasHOMY.

Y npopocTKOB KOHYC HapacTaHHsA MMEET TOJIbKO MAHTHUIO U 30HY LIEHTpaJb-
HEIX MaTepHHCKUX KiIeToK. B BereratmBHO (base pa3BUTHMS pacTeHMs, Koria
NPOKCXOAUT 0O6pa3oBaHKe METAMEPOB I100era, B KOHYCE HapacTaHMsl XOPOILIO BhbI-
paxeHHl BCe 30HBI, HauboJNee aKTUBHYIO POJIb MrpaeT (JIaHroBasi, y4acTBYIOIIAs
B 3QJI0XXEHNHU 3a4aTKOB JIMCThEB. B Helt MHOro Heisuxcs KJIeTOK M, B CBS-
31 ¢ 3TUM, Bemko obmee comepxanume HAHK. JleneHus KiIeToK B OCTalIbHBIX
30HaX NPOMCXOMAT 3HAYMTENBLHO pexe. DTO Npexie BCero OTHOCHTCH K 30HE
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LIEHTPaJIbHbIX MaTEPHHCKHX KJIETOK, COCTABJISIIONIEH IIaBHYIO YacTh TaK Ha3biBa-
E€MOM Mepucmemol oxcudanus.

HanbGonee npomomxurenbHa BereraTMBHas ¢aza anvKaabHOW MEPHUCTEMBI
Y pacTeHHii ¢ MOHONOAUATLHBIM HapacTaHHeM M06GeroB. ¥ HEKOTOPBIX XBOMHBIX,
HanmpuMep, KOHYC HapacTaHus BEpXYLIEYHON MOYKH MOXET HaXOOUTCS B 3TOM
(ase HECKOJIBKO COTEH JIeT.

OcranbHbie (a3bl CBOMCTBEHHB KOHYCaM HapacTaHUsI CUMIIOAMAJILHO BETBS -
KXc no6eros. B npednopanbHOit dase, KOraa 3aKiablBaloTCs 3a4aTKU LIBETKOB
WIA COLIBETHI, aKTHBU3MPYETCSl MEPHCTEMa OXUAAHHUSA, ee KJIETKH NPUCTYNaloT
K genenusaM. B ato Bpems ob1uee conepxanue JJHK Bo BHyTpeHHe# yacTi KOHyca
HapacTaHHUs 1 BO (JIaHTOBOIA 30He 6oJlee WK MeHee OIMHAKOBO. B ¢a3e 1eTeHust
U clenyioulei 3a Heil ¢a3e IIOJOHOMIEHHSI MUTOTHYECKHME MPOLIECCHl 3aTyXaloT,
30HABHOCTH HCYE3aeT, KOHYC HapacTaHMsI MpeKpPallaeT CBOE CYLIECTBOBaHUE.

TakuMm 06pa3oM, KOHYC HapacTaHus 1ooera NpeAcTaBisieT cCO00i O4eHb BaX-
HYI0 MOP(OreHETHYECKYIO YacTh pacTeHHsl. Ce30HHbIE U BO3PACTHHIE M3MEHEHUS
6€e3yCcJIOBHO CBOMCTBEHHBI M KOHYCaM HapacTaHUs BCEX CIIOPOBLIX apXerOHUaIb-
HBIX pPacTeHWii, HO B 3TOM OTHOLIEHWM OHU M3YYEHHI IOpa3fo XyXe KOHYCOB
HApacTaHMsl CEMEHHBIX PACTEHUH. '

PaccMoTpuM Teneph pa3sBUTHE CIIEHMANBHBIX MEPUCTEM, AAIONIMX Hayajo
MOCTOAHHBIM TKaHAM CTe6Jieil Y TrOIOCEMEHHBIX W IABYIONbHBIX PACTCHMIA.

Ha HekoTopoM paccTOSSHUHM OT KOHyca HapacTaHMs, B Cy0anuKaJIbHON YacTH
BEPXYILKH Mobera, Ha YpOBHE PaciiOIOKEHHUS MOJIOABIX JIMCTOBBIX OYTOPKOB,. TaM,
I MHTEPKAIAPHBIA POCT OCH TMPAKTMYECKM €lie He Hayaicsl WIM OH OYeHb
cnabpiif, Hamevarorcsi Oymymue tornorpacduyeckue 30HbI cTeblis, B 06pa3oBa-
HHM KaXIO# M3 KOTOPBIX Y4acTBYIOT ONpele/icHHBIE 30HbI KOHyca HapaCTaHHUs.
M3 HapyxHOro ciost MaHTuu JuddepeHIUpyeTcs npomodepma. IIpoucxoxneHue
OCHOBHOU Mepucmembl, O0pa3sylolieii TKaHW IMEPBUYHOI KOpBI cTeOis1, CBA3aHO
160 TOJIBKO C BHYTPEHHHMMM CJOSIMM MaHTHMHM, JIMGO TaKXke U C HapyXHbIMHU
c1oaMH (1aHroBO# 30HBI KOHYca HapactaHus. Y3 MenyJuisipHO# 30HBI BOSHUKAET
OCHOBHag MepucTema, obpasylonas NapeHXMMHbIe KJIETKM Oymyiied cepaieBH-
Hbl. TakuM 00pa3oM, OCHOBHasi MEPHCTEMa PacloNaracTcsl B LEHTPAIbHOM YacTu
pasBuBalolIerocs crebns U Ha ero nepudepud — IOA NporomepMoil. Mexmy
STUMH [BYMs 30HaMH OCHOBHOW MepUCTEMb! HAaXONUTCS 36Mepucmema, Tpel-
crapisioniass coboi mpomoxkeHue (IaHroBoil 30HBI KOHyca HapactaHusi. OHa
cocCTapJIseT MOoJblii, cierka pacHpsIoMiicd KHU3Y HWIMHAD, UMEIOLIMIA Ha 1o-
MepeyHoM cpe3e BHI KOJbLIa, KOTOpOE Ha3blBalOT 06pa306amenvHbiM, TaK Kak
OHO JaeT Hayajo CTeOJeBOMY MpOKaMOMIO, a claraioulylo €ero MepucTeMy —
ocmamovHoli, TaK KaK OHa HEMOCPEeICTBEHHO CBA3aHa-c (pIaHroBOil MepHCTEMOI
(puc. 79 A, B-2).

PacrioioxxeHre MepucTeM B cy0anuKaabHONH 06JacTH BepXyIKU mobera co-
OTBETCTBYET PAacojIOXEHHIO OYIyIIHX TOMOrpagryeckux 30H CTe0IIs: MOKPOBHOIA,



I1aBa 7. Anamomus cme6ns

149

KH 1 (B K.H

UL,
il 1)

Iy,

7

A b

Puc.79. IuddepeHunanns ronorpadmyeckux 30H ¥ IMMOCTOSHHBIX TKaHEH B cTe-
One OBYIONBHOTO pacTeHMs: A — NpONONbLHBIA Cpe3 BepxHed yacTu mobera;
B (1-7) — mnocienoBatenbHbIC CTATMH PasBUTHS AHATOMMYECKON CTPYKTYphI
cTe0JIsl HAa CEPUM MOINEPeYHBIX CPe30B.

Obo3Hna4enus: B.KC — BTOPUYHAsA KcuiaeMa, B.pJi — BropuyHas ¢osma, 3.1 —
3aYaTK¥ JIMCTHEB, KI— KOJUIGHXMMa, KMO — KamOuif, K.H — KOHYC HapacTaHH,
J — JINCT, J.I — JIUCTOBO# IPOpPhIB, 0.K — 0Opa3oBaTe/ibHOE KOJbUO, IL.K —
nepBUYHAas KOpa, NKM — NpoKaMOuii, MKC — MPOTOKCHJIEMA, N.KC — IepBUYHAsA
Kcwiema, 1.1 — MpoBoxsluii mydok, ndyi — nporodnosma, n.y1 — nepBuYHadg

¢bnosma, NI — NEPHLUKI, C.J1 — CEepALEBHHHBINA JIYY, ClIl — CEpPALEBHHA, 3 —
3HIoIEpMa, 31 — SMIuAepMa
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30HBI NEPBUYHONM KOPHI M 30HBI LIEHTPAJIBHOTO LIWJIMHAPA, HapyXHas YacTh KOTO-
poro IpelCcTaB/ieHa Ha MOIMEPEYHOM cpe3e 00pa30BaTeIbHBIM KOJIBIIOM.
IlpotonepMy ¥ OCHOBHYIO MEPHCTEMY 4acTO Ha3BIBAIOT MOJIyMEpHCTEMaMH,
TaK KaK OHHM OTJIMYAIOTCS OT 3BMEpHCTEMbI GOJIBIIMMH pa3MepaMu 1 Gosee CHIb-
HOll BaKyoJlu3auMeil KJIETOK, B CBS3M ¢ HaYMHAIOIMMCS X pacrsokeHneM. Kier-
KM COXpaHSIOT CIIOCOOHOCTh K JEJIEHUSM, MPUBOAAIIMM MHOTAA K YTONILECHHUIO
(opmupyiomerocs crebis. D10 YTOMLEHHE HA3LIBAIOT MEPBUYHLIM, B OTIMYME
OT BTOPHYHOrO, OGYCIOBIIEHHOrO B TUIIMYHOM ClIyyae AeATeJIbHOCTBIO KaMOus.
Ilepsuynoe ymoaujenue Ha3pIBaIOT KOPMUKAAbHBIM, €CIM OHO TIPOMCXOOUT B 30HE
MEPBAYHON KOpHI (cortex), KaK y MONOPOXKHUKA, U MedyAIAPHbIM, ECIIA aKTUBHO
Henatca KieTkn 6ynymeii cepouesnnsl (medulla), KaK y HeAOTPOrH. .

2.2. 3anoxenne npoxaméns n auddepeHunanys NPoBOAAIMX TKaHel.
OOmumii II2H CTPOEHHSA 3BCTENbI Y FONOCEMEHHBIX
H JBYIOJBHBIX MOKPHITOCEMEHHBIX PACTEHHik

Kak yxe 06bU10 0OTMEYEHO, Y TalIOPOTHUKOB, XBOllE# U IUIAyHOB IIpOKaM6mii
B IIEPBYIO OuYepelb 3aKIaqbIBaeTCs B OCEBOM YacTH 1mobera. Y ceMeHHbIX pacTeHHi
pa3BUTHE CTeONIEBOr0 NMpokaMbusi MHUIMHUPYIOT 3a4aTKM JIUCThEB. B OoCHOBaHMH
MOJIOZOTO JIMCTOBOTO 3ayaTka oOpa3yeTcsi HeOOMBbILON oYar AENSIUXCS KIIETOK.
Menkue xieTku, o6pa3oBaBLIMECS B pe3ybTaTe 3THX ACJICHHUH, TOCTENIEHHO BbI-
TATUBAIOTCA B IUIMHY, CTAHOBATCS IPO3CHXUMHBIMH, 3a0CTPEHHLIMU Ha KOHLAX,
YTO XapaKTepHO Ui KJIETOK IpokaMOus. B nanpHeifmeM 3ajoxuBIIMiiCS B BU-
Je TsXa NMPOKaMOUil pa3BUBaeTcsl KaK aKpoNeTalbHO — K BEpXYHIKe JIHCTOBOTO
Oyropka, Tak ¥ 6asumeTalbHO — BHH3 II0 KOPOBOM 4YacTH CTe0]ifi, KOTOpPYIO
OH IepeceKaer MoJ HEKOTOPHIM YIJIOM K €ro IpOAOJLHOM OCH M IIOCTENEHHO
npubaMXaeTcs K o6pasoBaTelbHOMY KoibLy (pHC.79A). B OCHOBaHMH KaXIoro
JIMCTOBOTO 3a4YaTKa Y rOJIOCEMEHHBIX U ABYNONbHBIX TOKPHITOCEMEHHBIX PaCTEHHIA
3aK/IafbIBAETCSE OT OXHOIO O MATH — ceMM (peaxo GoJblie) MPOKaMOHMAIBHBIX
TsXel, KaXIbplii M3 KOTOPBIX JaeT Hayajlo OXHOMY IipoBomAuieMy mydyky. Co-
BOKYIIHOCTb BCEX ITyYKOB, BXOISIIMX M3 JIMCTa B CTeOE]b, Ha3hIBAIOT AUCMOGbIM
caedom. B HacTosiiee BpeMs IMOSIBWIACh TEHOCHLMS HAa3BIBaTh JJMCTOBEIM ClleOM
KaX[Iblii M3 3THX MYYKOB. YIIMHAIOLIMECS TSXHU NMPOKaMOMs, COOTBETCTBYIOIIME
OyaylMM ITy4YKaM JIMCTOBBIX CJIGAOB, MPHOIM3MBIIMCH BHYTPEHHHMH KOHLIAMH
K 00pa3oBaTeIbHOMY KOJIbLlY, CTAMYJIMPYIOT JEJICHMS €I0 KJIETOK, IpeJIIeCTBYIO-
LIMEe Pa3BUTHIO CTeOIEBOro MpoKaMOus, KOTOPLIH OKa3bIBacTCs, TAKUM 06pa3oM,
HETOCPeACTBEHHBIM NPOJNOIXEHNEM NPOKaMOus JcroBoro (puc.79 A). Jinwb
B Y3JIOBBIX 30HaX CTe0Jieii HEKOTOPEIX pPaCTEHMI1 MOTYT 3aKJIabIBaThCS TSXKM COO-
CTBEHHO CTe6JIeBOr0 MpoKaM6¥sa, HO OHM 00pa3yloT 0GHIYHO JMINL aHACTOMO3EI
MeXIy NMy4YKaMM JIMCTOBBIX CjlenoB. B o0pa3oBaTelbHOE KOMBLO BXONAT IpO-
KaMOMaJIbHbIE TSDKM M3 JIMCTOBBIX 3a4aTKOB Pa3sHOTO Boapacta. ECiM JHCTOBOM
cJleX MHOTOITYYKOBEIA, TO TSXHM NMpoKaMOMs B OCHOBaHMHM JIMCTOBOI'O 3a4aTKa
3aKIafbIBAIOTCA HE ONHOBPEMEHHO, a MOCHENOBATEIbHO, CaMBIE MOJIOABIE M3
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HHX Pa3BHMBAIOTCA MeIVIEHHEE; TMO3[Hee NOCTUraloT 06pa3oBaTeIbHOIO Konbla 1
BXOIAT B HETO Ha Pa3HBIX YPOBHSX. DTUM OOBACHAETCH TOT (AaKT, YTO pa3BHBAIO-
muecs B 00pa3oBaTeIbHOM KOJIBIIE TSKM cTe6/1eBOro NpoKaMOus MMEIOT pa3Hylo
TONIIMHY.

TMosiBeHye B 06pa3oBaTeIbHOM KOJIBLE OTIENBHBIX TAXEH NPpoKaMOus mpu-
BOIMT K €r0 pasfeJIcHHIO Ha Oyayllue IyYKOBYIO M MEXITYYKOBYIO 30HbI, KJIETKH
nocienHeil Jud@GepeHIUpyIoTCs B NapeHXUMHEBIE KIETKM cepdyesunnoix ayyei,
COENMHSIONIMX CEPALEBUHY CTeONs ¢ MepBUMYHOM Kopoil (puc.79B, 4-7). Ecim
npoxaM6Ouit popMupyeTcs TONBKO BO BHYTPEHHEH YacTH 00pa30BaTeIbHOTO KOJIb-
1a, TO ero HapyxHasi 4acTb o6pasyet nepuyuxa (puc.79 B-7). Eciu npokam6uit
pa3sBHBAaeTCs 1O Beei TOMIMHE 06pa3oBaTeIbHOrO KOJIblia, TO IIEPHUIMKIIA B TAKMX
cTebmsX He ObIBaeT.

W3 TaXeit npokaM6us 06pa3yloTcs KosuiatepanbHeie (puc. 80) wim 6ukosia-
TepajlbHbIC TIPOBOMALIME ITYYKH.

Puc. 80. Juddepenumnanus orkprrroro (A) 1 3akpsrroro (B) Ko/umaTepanbHbIX My4KoB.
Ob6o3na4enus:. BXC — BTOpHYHAasd KcwieMa, B.pn — BropuuHas c¢uiosma, kM6 —
KaM6uii, MKC — MertakcuieMa, Mpn — Meradurosma, KM — NpoKaMOuii, nNkc —
nporokcuiiema, nda — nporodroaMa

Hx pasButue HaunHaercd ¢ AuddepeHIHanuN CaMBIX HapyXHBIX KJIETOK
npokaMOMsi B JIEMEHTHI MPOTOdI03MbI, C BHYTPEHHENl CTOPOHHI OT KOTOpO#i
IuddepeHUMpPYIOTCS 3NeMeHTH MeTadosMmbl. TakuM o6pazoM, iepBHYHas (ros-
Ma 3aKJIafbIBACTCS 9K3apXHO M Pa3BUBAETCs LEHTPOCTPEMHUTENBHO.

Bckope nocie o6pazoBaHus nporoduroaMel BHYTPEHHHE KJISTKM IPOKaM6us
b depeHIMPYIOTCS B 9JIEMEHTHI MPOTOKCHJIEMBI, CHapyXH OT KOTOpO# 3aTeM
nogBiiseTcs MeTakcwieMma. CienoBare/ibHO, EpBUYHAs KCHIIEMa 3aKJIaibiBacTCs
SHIapXxHO, a ee JalbHeiillee pasBUTHE OCYLIECTRISETCS LIEHTPOOEXHO, HaBCTpey
niepBu4HOM (roame.
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Y ronoceMeHHEBIX ¥ ABYAOJBHBIX TIOKPEHITOCEMEHHBIX paCTEHMI elle 10 OKOH-
yaHus uddepeHHanmMy MpoKaMOKs B epBUYHEBIE IIPOBOAALIME TKAHH, U3 CPEX-
HEro CJIOf €ro KJETOK BBIWIEHSAIOTCA KIETKM Kambus. IIpu 3TOM KJIETKH Npo-
KaMOMsl OensaTcsl NMEPUKIMHAIBHO, TO €CTh TAHICHTAJLHBIMH IIEPEropoikaMH,
napajUle/IbHBIMHM NOBEPXHOCTH OpraHa. B pesynbrare 3TvX JejeHH# obpasyloTcs
XapaKTepHble i KaMOusi 6ojee WM MeHee TaGMUTYaTHe Ha MTONIEPEYHOM Cpe3e
KJIETKH, PacrioyioXKeHHbIEe B ONMH ciioli. KieTku xam6bus, aeasach IepUKIMHANLHO,
OTWICHSIOT OT cebst HapyXy M BHYTPb KJIETKH, JudgepeHuupyloumecs B aie-
MEHTHl BTOPMYHBIX (p103MBI U KcwieMbl. Hauasiileecs BTOpMYHOE YTOJNLICHME
HEKOTOpoe BpeMsl MIEeT OAHOBPEMEHHO C mpomo/rxalomeiics nuddepeHumany-
eil KIeToK mpokamOusa B BJIEMEHTHI NMEpBUMHEIX MpoBoAsuMX TKaHeit. ITocne
€e OKOHYaHMA yBelu4yeHHe oObeMa MPOBOISAIINX TKaHEW OCYIIECTBIISIETCS TOMb-
KO KambueM. BropuuHoe yroiniieHue, 0GYCIOBIEHHOE AeSTEIBHOCThIO KaMOus,
110 CBOEMY XapakTepy HaIlOMWHAeT BCTABOYHBINA pOCT: BTOPUYHBbIC TKAHU BKIIHU-
HMBAIOTCS MEXAY NMEpBUYHBIMM, OTOABUTAs K mepudepu IepBUYHYIO (rioaMy.
Pa3BuBaromuiicss TakuM 0o6pa3oM KoOJUIaTepajibHBI IPOBOMSAINMI Ny4OK Ha3bl-
BalOT OTKPHITHIM (puc. 80 A), B OTIMYME OT 3aKPHITOIO, COCTOSIETO TOIBKO
13 EPBHYHBIX NpoBoAsAIuUX TKaHeii (puc. 80 B).

Ilpn dopMupoBaHUM OUKOIUIATEPAILHOTO NMPOBOIMAIIENO IyYyKa NEepBHYHAS
¢moama muddepeHpyeTcss U U3 HAPYXHBIX, U U3 BHYTPEHHMX KJIETOK IIpO-
xam6usi, a 3aTeM SHIAPXHO 3aKiaIbiBaeTcs MepBHYHas kcwiema. JlairpHeitmee
pasBuTHe OMKOJUIATEPATBHOTO NMyyKa NMPOMCXOOMT TaK Xe, KaK M Kojuiarepaib-
HOro; OMKoJUIaTepajibHble My4YKW BCErma OTKpBIThie. IIpM HaMMYMKM CILUTOLIHOTO
' KOJIbLIA IPOKaMOUs TIOPSNOK AU bepeHIMaliy IEPBUYHEBIX NPOBOAAIIMX TKaHEH
TOT X€, YTO M TPH Pa3sBUTHUHM OTHENBHBIX IYYKOB, TOJBKO (10o3Ma M KCuie-
Ma OyIyT pacroJiaraTbCsl Ha MOIepeYyHoOM cpe3e CTeG/IsT CIUIOLIHBIMU KOJIbIIaMH,
BCTaBJIEHHBIMH OJHO B APYTOE.

Crenty, XapaKTepu3yIOLIyIOCSI PacIiONIOXKEHUEM OTKPHITHIX IPOBOISIIMX ITy4-~
KOB BOKDYT CEPALIEBUHBI WIH HATMYKMEM TPpYGUATOro WMIMHAPA KCHJIEMEI, CHAPY XU
OT KOTOPOTO HAXOAUTCSA LIIMHAP (hII03MBI, Ha3LIBAIOT 38cmenoii (OT rpeyd. eu — Xo-
pouro). TaxuM o6pa3om, 3BCTeNa MOXET MMETh TIy4KOBOE 1 HEIYYKOoBoe (Cruiom-
HOe) CcTpoeHMe. BHemHe oHa Mmoxoxa Ha CU(OHOCTENY, HO OTJIMYaeTcs OT Hee
CIIOCOOHOCTBIO KO BTOPUYHOMY YTOJIIIEHUIO BCIEICTBUE Pa3BUTHS KaMOus U Ha-
JIMYMEM CEepOUEBUHHBIX JIydyeil, LIMPOKUX IPH IMYYKOBOM CTPOEHHHM U OYEHB
y3KMX, MHOIIA TIOXO Pa3IMYMMBIX — IpH CIUIOIMIHOM CTPOEHUHM HpoBoasuieit
CHCTEMBI CTEOIs.

Hanuuue obuiero riaHa CTpOeHuUsI 3BCTeJIbI HE HCKITIOYAeT, ONHAKO, BO3MOX-
HOCTH pa3HBIX ee Moaudmkanmii, yTo BMECTE C Pa3HbIMM BapMaHTaMH CTPOCHUS
NEepPBUYHOM KOPHI H CEpALIEBUHBI ONpeJie/iAeT MHOroo6pasue aHaTOMMYECKHX 0CO-
6eHHoOCTell cTeblIeit IBYIONBHBIX PaCTEHMIA.
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2.3. Pa3noo0pa3ne THIOB AHATOMHYECKOr0 CTPOCHHS
MEXIO0Y3IHii JBYIONbHBIX PACTEHMI|

DruaepMa cTebiieil nMeeT 06bIYHOE TS 3TOM TKaHU CTpoeHMeE. B Heii xopomo
Pa3BUTHI YCTBUIIA, Y HEKOTOPBIX PacTeHMIt OHa 06pa3yeT pa3HO06pa3HbIe BOIOCKH.

Y npencraBuTeNeil CeMENCTBA IBO3OUYHBIX, MHOIMX JIIOTUKOBBIX U APYTuX
pacTeHmii nepeu4Has Kopa COCTOUT U3 NapeHXNUMBbI, 1—2 HapyXHEIX CJIOSl KOTOPOi
moryT nuddepeHnnpoBaThes B xaoperxumy (puc. 81 A). Y GonbIIMHCTBA ABYAOb-
HBIX NIEPBUYHAsI KOpAa COCTOUT M3 IBYX TKaHEe: napenxumbt i KOAAEHXUMbL, KOTOpast
y MOICOJHEYHHMKA M KUPKa30Ha pacrojiaraeTcsi CIUTOLIHBIM CyO3MUAEpMalbHBIM
cnoeM (puc. 82 A, B). YV 30HTHYHBIX, [YGOLBETHBIX, TIOIMapEHHUKA KOUIEHXUMA
cocraBisieT otnenbHbie TXu (puc. 81 B; 82 B). Hepeaxo ko/uieHXMMa OTHENEHA
OT 3MUAEPMbl HELIMPOKUM CJIOEM XJIOPEHXWMBbI, COCTOSALICH U3 Goyee WIM Me-
Hee M30IMaMEeTPUYECKUX KIETOK. Y Tabaka (MaxopKu) XJIOpeHXMMa MMeET BUI
nanucanHoit Tkauu (puc. 81T). KomwienxuMa yale BCEro yroiakosas, B CTEGISX
C aKTMBHBIM BTODUYHBIM YTOJIIEHHEM, KaK Yy TNOICONHEYHHMKAa, OHa OOBIYHO
TUIACTHHYATas, pexe BCTPevaeTcsl prIxjias KO/UIEHXMMA, KaK Yy KpacaBKH.

Tox KoUTeHXMMOIl HaXOAMTCA NMAPEHXMMHAs 4acTh TIEPBUYHOI KOpHL. B ee
KJIETKaxX MOTYT OBITh 3€pHa 3allaCHOTO KpaxMajia, KPUCTa/UIbI OKcajaTa KalbLus,
QyOMIbHBIE BeliecTBa. B mapeHxuMe MEPBUYHOI KOPBI MHOIO MEXKJIETHHKOB,
y HeKOTOpBIX pacTeHMii, HanpuMep, Y NMOACOJHEYHMUKA, IIpeICTaBUTENel ceMeii-
cTBa 30HTHYHBHIX (puc. 82 A, B), B Heil Pa3BHBAIOTCS CXU302EHHble EMECMUAULA
BBUIENEHUH, a y Monouas (puc. 82 1) — mreunuxu n xuddy3HO pacronoxeHHbIE
60/10KHA CKIIEPEHXUMBL.

CaMmblii BHYTPEHHHUI NMapeHXMMHBIN cIOil mepBUYHOMN KOpPHI, TPaHUYaIIMi
CO CTenoii, Tonorpaduyeck COOTBETCTBYET SHAONEPME, ONHAKO, 33 OYEHb pel-
KMM MCKIIOYeHHEeM, 000JI0uKM ero Kierok mmeror mosicku Kacmapm. Kietku
cofiepXaT OObIYHO MHOTO KPaxMaJbHBIX 3€pEH, MO3TOMY 3TOT CJIOH Ha3bIBAIOT
KPaxmanoHOCHbIM 81a2ANUU4EM.

Crena, Wiy LEHTPAIBGHBIA UWINHADP, COCTOUT U3 ABYX WIU TpeX 30H: Nepu-
uuKia (KOTOPbI MOXET OTCYTCTBOBATD), np06odausezo yuaundpa u cepoyesunb:.

Yaiiie BCEro NepMUMKI COCTOMT M3 NAPEHXUMBbI WM TIAPEHXMMBI U CKIIEpEH-~
XUMBI, KOTOpasi HEMOCPEACTBEHHO NMPUMBIKAET K KPaXMaJIOHOCHOMY BJIarajMILy.
OcoGeHHO MOLIHOE €€ Pa3BUTUE CBOMCTBEHHO CTE0/IIM KUPKa30HA U MHOTHX FBO3~
OWYHBIX, Ha MOIMEPeYHBbIX cpe3ax cTedieit KOTOphIX OHa pacrojiaraercsi CIUIoni-
HbiMu KonbLiaMu (puc. 81 A; 82 B). OtzenbHbie TAXM C1a6o OpEBECHEBAIOMEH
NEepULIMKINYIECKON CKIIEPEHXHMBI XapaKTepHHI Ul cTeO/eil BbIOHKA, KATUCTETUH
(puc. 81B).

B cTebnsiX CIIOXHOUBETHBIX, JIIOTMKOBBIX, 30HTHYHBIX M IIpeACTaBHTENEi
Ipyrux cemeiicts (puc. 82 A, B—/I), He HMEIOMMX TIEPHIINKIIA, KPAXMATOHOCHOE
Blarajmile NpUMbIKAET K TSXaM TOJICTOCTEHHBIX BOJIOKOH, apMHPYIOLIMX TIPOBO-
IisiHiMe IyYKU. DTO 8040KHA npomoga0mbl, TAK KaK OHM 06pa3yIoTCs U3 HapYXHBIX
KJIETOK pokaMbus. Y HEKOTOPBIX PaCTeHUi OHM 3aKAHYUBAIOT AU depeHIHALMIO
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Puc. 81. TUnk aHaTOMMYECKOTO CTPOEHMSI CTe6Jieil ABYNONMBbHEIX PacTeHMi: A — MbUIb-
HsiHKa, b — nonMapenHuk; B — xanucrerus; I' — TaGak—maxopka.

O6o3navenun: B.KC — BTODWYHasi KCHIieMa, B.1 — BO3AYXOHOCHas MOJNOCTb, B.ndn —
BOJIOKHA NPoTodI03Mbl, B. G — BHYTpeHHAS (JI03Ma, K.B — KpaxMaJOHOCHOE BJiara-
JIMIIE, K1 — KOJUIEHXMMa, KM6 — xam6uil, KC — KcuiaeMa, H.pn — HapyxHas ¢no3Mma,
o.m.¢pn — obnuTepupoBaHHas mepsuuHas (o3Ma, NKC — MPOTOKCHIEMA, ILILK — Ha-
peHXHMa MEPBHYHON KOpHI, ILML — MapeHXMMAa NMEPHLMKIA, CKILIM — CKIEPEHXHMa
NEPULUKIA, C.ILKC — COCYIbl MEPBHYHOI KCWIEMBI, CLIl — CepALEBMHA, CLL.JT — cepale-
BUHHHBIA sy4, b1 — ¢nosma, ¢n.B — BTOpHYHAd (rosma, X1 — XIOPEHXMMa, LI.C —
IIHPOKONPOCBETHBIA COCYN BTOPUYHOM KCHJIEMBI, 311 — 3MUAEpMa
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Puc.82. Tuns aHATOMHYECKOTO CTPOEHHUA cTe6Mell NBYAOMBHBIX PACTEHMIA: A — MOACOIN-
HeyHuK; b — kupKasoH; B — GopueBuk; I' — xuBoxocts; [l — Monmouaii.

Ob6osnayenun: M.KMO — MEXITyYKOBKLIH KaMOHMii, CX.B — CXM30T€HHOE BMECTHIMILE BhIIC-
JIeHuii; ocTabHbie 0003HAYEHUA Te Xe, YTo Ha puc. 81
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MO3/HO, Korzfa pactenue yxe 3aupetaeT. C BHyTpeHHEl CTOPOHHI OT 3THX BOJIOKOH
PacroNaraioTCs HeNOArOBEYHbIE TOHKOCTEHHBIE IEMEHTEI TepBUYHOM (IIOIMEL.

Takum 06pa30M y GONBIIMHCTBA PacTeHHMI B HapyXHOM 4acTH CTeJIbl pa3-
BUBAETCsi MeXaHNJYecKasd TKaHb, 06ecreynBaiomas yCToiynBoCcTb cTednel X nei-
CTBUIO CTaTUYECKMX Harpy30K, OOYC/IOBJIEHHBIX, TIPEXe BCEro, Maccoif JIMCTLEB,
LIBETKOB, TUT010B. OHAKO 3T MEXaHMYECKHE TKaH! UMEIOT pa3HOe MPOUCXOXIe-
HUE: B OJHOM CJIyyae — 3TO MPOM3BOAHBIE IIPOKaMOus, B IPYTOM OHY BO3HMKAIOT
M3 HapyXHBIX CJIOEB KJIETOK 00pa30BaTeJIbHOTO KOJbLA M TPENCTAaBISAIOT co00it
MEPULUKITHYECKYIO CKIIEPEHXUMY.

Pa3sHbie BapMaHThl CTPOEHHUS NMPOBOISALLEH CHCTEMBI B CTEONIAX ABYIOIBHBIX
TECHO CBA3aHBI C OCOGEHHOCTSIMM 3JI0XEHUS NMPOoKambusi. DTo GbUIO MOKa3aHO
ucciaegoBaHnamu pycckoro 6oranuka C. IT. KocteiyeBa B 1917—1920 rr. OnHako
OH He YIeJWI BHUMAHUA CaMbIM PaHHUM CTafiusIM Pa3sBUTHSA MPOKaMOMs, KOTO-
pHIit y BCcex pacTeHHUIl 3aKiafblBaeTcsi B 00pa3oBaTeJIbHOM KOJIbLIE OTHEIbHBIMH
Tskamu. JlampHeiiniue OocOGEHHOCTH Pa3BUTHS NPOKaMOUA CBi3aHBI C pa3HOM
MEpPUCTEMATUYECKOI aKTHBHOCTBIO 06pa30BaTENILHOTO KOJIbIIA.

ITocnemoBatebHBIE CTANUY Pa3BUTUA POKaMOUs M [J1aBHeMIIe THITBI CTPO-
€HHUsl TIPOBOJSILETO alfapaTa y pa3HbIX JBYNOJbHBIX PAaCTEHHMIl CxeMaTHYeCKH
noKa3aHbl Ha puc. 83.

Hudpamu 1, 2, 3 0603HaYeHBI MONEPEYHbIE Cpe3bl KOHyca Hapacral-lvm (1)
M HUXXE PacIloNIOXEHHBIX 30H CTe6JIs, B KOTOPHIX yxe muddepeHIMPOBaHE! ero
Oynymue Tomorpacduyeckue 30HbI: NEPBUMYHAsA KOPa U LEHTPAIbHBIA LHIMHID,
wm crena (2), M moKasaHbl MepBBIE TAXU MPOKaMGHMs BHYTPH oGpasoBarelib-
Horo Konbua (3). HdanbHeiiee pa3BuUTME NPOKaMOHS MOXET OCYIIECTBIATHCS
B 4 HanpaBJICHUAX:

1) nytem pa3spactaHus NPOKaMOUATBHBIX TAXeil 1O Bceil ToMMHE o6pa3oBa-
TEJBHOTO KonbLa (4a);

2) nyTeM YacTMYHOIO Pa3pacTaHMsl MPOKAMOMATIBHBIX TSXeW TOJIBKO BO BHY-
TpeHHe yacTu ofpa3oBatenbHOTo Koibua (4 6);

3) mnyTeM yBeludyeHHs YMCIA IPOKaMOUAIbHBIX TSKEH M X pa3pacTaHus B TaH-
TeHTaIbHOM HaIpaBJieHUH, YTO IPUBOAUT K UX 3HAYUTEIbHOMY YIUIOTHEHHIO,
XOTS MEXAY HUMH ¥ OCTaIOTCA MPOMEXYTKH, COOTBETCTBYIOIIME CEPAIIEBUH-
HbIM Jiy4aMm (4 B);

4) myTeM coeuMHEHUS TPOKAMOMAIBHBIX TSXEH B 3aMKHYTOe WM IOYTH 3a-
MKHYTOE KOJBLO (4r).

Tepsoe HanpasieHue (4 a) IPUBOIUT K 0OPa30BaHMIO MYYKOBOIO CTPOEHUS
3BcTenbl 6e3 nepuuukia (5a—5B). Crelbl pa3lMyaloTcsi He CTONBKO CTPOEHUEM
MYYKOB, OGBLIYHO apMHUPOBAHHBIX CHApYXH TAXaMU NPOTOGIO3MHBIX BOJIOKOH,
CKOJIbKO OCOOEHHOCTSIMA CTPOEHHUS MEXITYYKOBHIX 30H, NPENCTABISIOMUX COOO0M
CepILIeBUHHEIE JIYYH.
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O6o3HaYeHHA:

anuacpMa
ZECLT MepHCTeMa KOHYCA HapacTaHus M 06pa3’0oBaTe/ILHOTO KOJbLa
Q000 DKM npokamMbusa
——— NCPULMKIT
@& s PBOJIOKHA MpoTodO3MBL
W ¢rosmMa
QUOUU kcuiema
——  KAMOMI
MeXaHUYeCKas TKaHb

Puc. 83. OCHOBHEIE THIIBI CTPOCHHUSA CTe6Iel ABYNONLHBIX PacTCHMUiA
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Tak, y nonconHeyHuka (5a) B jyyax mudepeHHHpYeTCS MEXITyYKoO-
BBl KaMOMi, COENMHSIOMMI Y4aCTKHM My4YKOBOro KaMGus. MeXIydKoBEI KaM-
6wmit (puc. 84) 06pasyer napeHXMMHEIE KIETKN CEpALIEBUHHEIX Tyyeil. B mmupoxux
JIy4ax MOTYT IOSABHUTLCS M YYaCTKH NMyYKOBOTO KaMOusi, 06pa3yiolero BTOpH4HbIe
TIPOBOJSAIIHE TKAHM, COCTABIAIOLIME J0OAaBOYHBIE MPOBOIALIME IyyKH. B ormuune
OT OCTalbHBIX, 00Jlee KPYNHHIX ITyYKOB, MPEACTARIAIOUIMX COOO0M ITyYKH JIMCTO-
BBIX CJIEAOB, HOGaBOYHHIE IYyYKH He MMEIOT NEPBHYHBIX NMPOBOMAIIMX TKaHeH
1 NpoTohI03MHEIX BOIOKOH (puc. 84).
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Puc. 84. ®parMeHT nonepeyHoro cpesa credis NnoACoMHEYHHKA.

Obosnavenus: B.idpn — BonokHa nmporodnosmel, B.pn — BropuyHas ¢mosma, an.nm —
J06GaBOYHBIN NPOBOMANIIMMI ITy4OK, KMO — ITy4yKOBBI KaMGuit, M.KM6 — MEXITydKoBBIl
KaMOuif, M.3.KC — MEXaHHYECKUE BJIEMEHTHI KCWIEMBI, I.LK.KC — MapeHXHMHbIC KIETKH
KCWIEMBI, ILILJI.C — NPOBOMAIIMI MyYOK JIMCTOBOTO Cllela, C.B.KC — COCY[ BTOPHYHOM
KCHJIEMBI, C.K — CONpPOBOX/JAIoMmas KJIeTKa, C.IL.KC — COCYX MEPBUYHON KCWIEMBI, C.T —
CHTOBHMAHAsA TPYOKa

V pacteHnit U3 ceMeiicTsa 30HTMYHEIX (56) MEXIYYKOBBIHA KamM6uit paGoTaeT
cna6o. MHorma B MeXIy4yKoBOi o6GmacT¥ (POpMUPYIOTCS, KaK M y NOICONHEY-
HHUKa, N06aBOYHBIE Iy4YKH, HO OHM OOBIYHO OYEHBb MEJKME, HEMOIHEHIE, yYalle
BCETO COCTOAT TOJNBKO M3 BTopMyHOH ¢o3Mbl. HapyxHas 30Ha cepaueBUHHbIX
Jyyeil MapeHXVMHasi, BHYTPEHHSA, HaXOJAINAACS MEXIY KCWIEMHBIMM Y4acT-
KaMH MPOBOISIIMX ITyYKOB, CJIOXEHAa KIETKaMM C TOJICTRIMH OApEBECHEBIIMMH
oGonoykamu (82 B).

Y moTHKa ¥ OpYTHX IpeAcTaBUTeeH CeMEHCTBA JIOTMKOBEIX MEXITy4KOBEIHA
KaM6uit He 3aKknanbiBaeTcs (5B), a y CaMOro JIOTHKA M JEATENbHOCTh ITyYKOBOTO
KaMbus He3HaYMTesIbHa.
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CxeMHI 5T ¥ 55 AEMOHCTPUPYIOT IyYKOBOE CTPOCHHUE CTEJIbI C MEPUIINKIIOM,
HapyXHas 4acTh KOTOPOIO COCTOMT M3 CKJIEPeHXMMBI, BHYTPEHHSA, IpUieraomas
K IIPOBOAALIMM NyYKaM, — M3 IIapeHXUMEI.

¥V xupka3oHa (5 ) pa3sBUBaeTCs MeXITy4KOBHIM KaMOuii, 06pasylouinii mapeH-
XUMy LIMPOKHX CEpILEBHHHBIX Jydeil (puc. 82 B); y npencrapureneit cemelictea
THIKBEHHEIX {5 T) MEXITyYKOBOIO KamOusi B 3pebIX CTeG/AX HeT, TMPOBOASIIME
TTyYKU GUKOJUIaTepaibHbIE. Y THIKBBHI OHHM PacIIONOXEHBI B {Ba Kpyra.

CreNbl CO CIUTOIMHBIMU KONbLIAMM MPOBOASIIMX TKaHel (Se, 5X) u nepu-
LMK/IaMHM CBOWCTBEHHHI cTeG/IsIM MHOTMX rBosauuHbix (5x) (puc.81A), cremsr
cTebiieil mpencraBuUTeNel ceMeiCTB BBIOHKOBEIX, JIACTOBHEBBIX U JPYTHMX OTJIH-
YaloTCsl OT HUX CTPOCHMEM MNEPMINKIA, B KOTOPOM CKJIEpEHXMMa paclolioXeHa
OTHENBbHBIMHU TSXaMM, U HAIMYMEM BHYTpeHHe# dnoamsl (Se) (puc. 81 B).

B onmHoneTHHX Cre0isiX APeBECHBIX PACTEHMI MyYKH JIMCTOBHIOHEIX CJIEHOB
COMKHYTHI, OGEIYHO OHM aPMMPOBaHLI CHAPYXH BOJOKHaMK NpoTodioaMsl (5 3).

CepaueBiHa COCTaB/ISIET caMylo BHYTPEHHIOIO YacTh 3Bcrenbl. Ee ouepraHus
Ha NMOMEpeYHBIX cpe3ax cTebjieil CHIbHO BapbUPYIOT. Y OJIbXM, HallpUMEp, OHa
OOLIYHO BBHIEMYATO-TPEYTOJIbHAsI, Y SICEHA — YETHIPEXYTONbHasA, y TONONSI —
NATUYTONbHAsA, Y Ay0a — 3Be3M4YaTO-TIATHYTONbHASA, Y TPABIHUCTHIX pPaCTeHUH —
Yalle BCEro M3BWIMCTO-MHOTOYrojiibHas. PasHbie o4epTaHWs 3aBHCAT OT YMCIa
KPYNHEIX ITyYKOB JIMCTOBHIX CJIGHOB, BIAIOIIMXCS B CEPMIEBUHY, YTO B CBOIO
o4epenb, CBI3aHO C 0COOEHHOCTAMH JIMCTOPACIIONIOXEHUS.

" CepaueBMHA COCTOMT M3 NApEHXMMHBIX KJIETOK, HEPEIKO PacIIONOXEHHBIX
NMPOROJBHEIMM pANaMU. DTO MOXHO BHAETh Ha NPONOJIBHBIX Cpe3ax creGiiei.
Hapyxnasi, npuMbIKaiolas K NPOTOKCHIEME, YacTh CEPALIEBUHBI, Ha3bIBaeMas
nepumedyanaproii 3010ii, COCTOMT U3 Gollee MeNKHUX, Gojiee TONCTOCTEHHEIX U Go-
Jiee TUTOTHO COEOMHEHHBIX KIETOK, YeM BHYTpeHHss. IlepuMenyiuispHas 30Ha
0COOEHHO XOpOLIO BEIpaXEHa Y JpeBECHBIX PaCTEHMIA.

Y TpaBsSHMCTHIX pacTeHMI KIETKH, Cllaralolie cepaleBHHY, OObIYHO XHBLIE.
Y GonbuIMHCTBA ApeBECHBIX PAaCTEHMii OHM C BO3pacTOM OTMHpAIOT, HO y Gyka
MOTYT COXPaHATh XHBoe comepxumoe a0 40 ser. B xieTkax cepaiieBMHEI OTKIIa-
ABIBaeTCA KpaxMajl, y HEKOTOPHIX PaCTeHHI OHH HAKAILUTMBAIOT Macjia, RyGHIBHBIE
BEIIECTBa, HEPEAKO B HUX BCTPEYAIOTCS KPHCTA/UIBI OKCAIATa KaJbIIMS.

CepmueBnHa He Bcera MMeeT OIHOPOIHOe cTpoeHne. Cpeay TOHKOCTEHHEBIX
KJIETOK B HEif MOTYT HAXOAMTCSA IPYIIIEI KJIETOK C TOJICTRIMHM ONpPEeBECHEBAIOIIMMU
060J104KaMH, KaK Y HEKOTOPEIX BUIOB SGIOHH.

Y 30HTMYHEIX, HEKOTOPHIX CJIOXHOLBETHHIX B CEPALEBUHE, KAK U B IIEPBUY-
HOli Kope, Pa3BMBAIOTCS CXH30TeHHbIe BMECTIUIMILA BHUIETICHUH, Y KOJIOKOIBYM-
Ka — MJICYHHKH, Y JIHNE — CIM3EBbie KIETKH. YacTo B cepILEeBUHY TIOTPYXEHEI
YyYacTKu BHyTpeHHel ¢uioamst (puc. 81T).

Y MHOTHX pacTeHMit cepaueBHHA B IIpoLIECce Pa3BUTHA cTe6ist paspylaeTcs
YaCTMYHO WIM NOJHOCTHIO. B mepBoM cliyyae B Heil BO3HMKAIOT PEKCHIE€HHEIE
BOGYXOHOCHEIE IONIOCTH DasHBIX pa3MepoB, KaK Y TIBO3AMYHAEIX, BBHIOHKOBBIX
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(puc. 81 A, B), Bo BTopoM — Ha MecTe cepAlieBUHbI (GOPMUPYETCS OIHA KPYITHast
LIEHTpaJIbHasA BO3AYXOHOCHAsI MOJIOCTb, 1 MEXMOY3IMe CTAHOBMTCA IOJBIM, KaK
Y 30HTHYHBIX, TYOOI[BETHBIX U APYTHX IBYIONBHBIX.

2.4. Crpoenne credueii IByNO/IbHBIX PACTEHMIi B 30He Y3/10B

B y3nax cTpoeHue NpoBOISIIEH CUCTEMBI CIIOXHEE, YEM B MEXIOY3JIMSAX, TaK
KaK 3/1€Ch MPOMCXOIUT COEAVMHEHME JIMCTOBBIX M BETOYHEIX CJIENOB C MPOBOASAILEH
CHCTEMOI IJIaBHOTO cTeOns. Bemounvim credom Ha3pIBAIOT MPOBOMSLIYIO CHCTEMY
6okoBoro nobera MM €llle HE pa3BUBLUeHCS B MoOer Na3ylHoMi MOYKH.

IIpokaMOuanbHbIE TSXKM, U3 KOTOPHIX BriocjeacTBMM nubdepeHIpyIoTcs
MyYKHd JIICTOBOTO M BETOYHOIO CNENOB, IO Mepe NpuOGIMXeHus K obpa3osa-
TeILHOMY KOJbLY OJIOKMpPYIOT pa3sBUTHE B HEM NpOKaMOus, U Ha HEKOTOPOM
MPOTSKEHUM KIIETKM 00pa30BaTesbHOro Koimblia AMG¢depeHuMpyIoTCsS B NapeH-
XUMHbIE KJIETKH.

B cre6nsx, B KOTOPBIX 3aKOHYMIACh IUdepeHnaIus EPBUYHBIX IPOBOIS-
[IMX TKaHeil, 3TH MapeHXUMHBIE KJIETKH COCTABJISIOT TaK Ha3bIBAEMBIC AUCMOGbIE
npopuigbr (NaKyHbl) M npopeigbt eemenenus. OHYW TPENCTaBISIOT COGOM 30HBI,
Ha MPOTSKEHMHM KOTOPBIX IYYKHM JIMCTOBBIX M BETOYHBIX CJIEJOB IIOCTENEHHO
COEIMHSIOTCS C MPOBOMSNICH CUCTEMOIl INIaBHOTO CTEO/s, U €r0 MEeXIOoy3JIus
BOCCTaHaB/IMBAIOT CBOMCTBEHHOE JAHHOMY PacTeHMIO CTPOEHHUE.

Kak npaBujio, BETOYHBIH Cjiell COSIUHSETCS C MPOBOASILEN CHUCTEMOIt IMaB-
Horo cTe6JIsi HEMHOTO BBIlIe IyYKOB JIMCTOBOrO ciena (puc. 85 A). Ecu nicroBoi
clell MpeICTaBleH TOJALKO OIHMM Iy4KOM, TO OH COEIMHSETCS C NPOBOIS-
meil cucteMoil crebyid yepe3 JIaKyHy, BO3HMKAIOLIYIO B BETOYHOM cClele, yXe
NMpUWIEHUBLIEMCS K TpoBojsileil cucreMe cre6isi, o6pa3oBaB B HEil MpOPHIB
BeTBicHUs (puc. 85 B—/1). B 3ToM ciiyyae npakTHYecKu 06pa3yeTcs: OfHa JIaKyHa,
TaK Kak Tonorpaduyecky JMCTOBasi JJaKyHa HENOCPENCTBEHHO MPOAOJIXAET MpPo-
puiB BetBieHus (puc. 86 B). Takoii y3en, pa3suBaioltuiicsi, Hapumep y ¢uiokca,
Ha3bIBaIOT 00HoAaKyHHbiM. Yepe3 06Iylo TaKyHy MOTYT BXOOUTH B CTENly CTeOs
TaKXe TPY WIM HECKOJIBKO MHOIIA COSAMHEHHBIX MEXAY co00ii NMy4ykoB, Kak,
HanmpuMep, y SICEHd M CUpeHU. B 3TOM ciiyyae JIMCTOBbIE Clelbl HAa3bIBAIOT CO-
OTBETCTBEHHO mpex- W MHO20ny4Kogbimu. Y MHOTUX PACTEHMii Iy4KH TpeX- WIH
MHOTONYYKOBOIO JINCTOBOTO CJiella BXOIST B MPOBOASAIIYIO CUCTEMY IJIaBHOM OCH
pa3fieNIbHO, Yepe3 cOGCTBEHHBIE JIAKYHBI, @ CPeIHUi (MeanaHHbIiA) My4oK OOBIYHO
JMICTIONB3yET IaKyHy BeTouHoro ciena (puc. 85 E; 86 A).

Haubonee WMpoxo y ABYHONbHBIX IOKPHITOCEMEHHBIX PAacTeHUI pachpo-
CTpaHEeHbl mpexAaKyHubie Y3JIbl, KaK y SIOMOHM, KM3WIbHMKA, JUIBLL. Y GY3WHBI
(puc. 85 XK), BUHOrpana, HEKOTOPHIX BUJIOB MAarHOJHUHU Y3JIbl MHO201AKYHHblE, T~
CTOBBIE CJIEIbI ¥ 3TUX pacTeHHit cocroAT U3 5—7 myukos. Hepenko yepe3 Kaxmyio
WIM TOJBKO CPEIHIOI0 JIAKYHY BXOAMT HE OOVWH, a Ipynma IyykoB JIMCTOBOTO
cjea, KaK y.ObXu Win gy6a.
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SILUNNNINNNNNNNNNNNNRWN

Puc. 85. CxeMBl CTPOEHMS Y3JIOBHIX 30H CTeONeil NBYJNOJNBHBIX pacTeHmit: A —

COeIMHEHHE TPOBOIAUIMX CHCTEM CTeOJisg, MasyluHOW MWOYKM W jucra, B[ —

TOC/IEI0BATE/IbHBIE CTAAUM COSNMHEHMS TPOBOASIIMX CHCTEM cTebJisl, BETOYHOro

clena U My4YKOB JIMCTOBOIO Cliefia B OHOJIAKYHHOM Y3uie (nokca; E — TpexnakyHHBIH
TPeXIY4KOBBIH y3el A010HH; XK — MHOrOIaKyHHBII y3ea GY3HHEL

OGo3nauenus: B.C1 — BETOYHBII Clie/l, .IT — JIMCTOBbIE MIPOPBIBHI, JI.IUT — JIMCTOBAst
TUIACTHHKA, JI.CJ1 — JIMCTOBBIE CJIE/BI, I.BT — IIPOPBIBH BETBICHHUA, II.K — NIEpBUYHAs
Kopa, I.JI.CJ1 — MYYKH JIHCTOBHIX CJIEAOB, II.C.C — IPOBOMALIAfA CHCTEMa crebuis,
MY — IIOYKa, CIl — CEPALEBHHA, YPLI — YEePeIoK

12 3ax. 53
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Jlyyiue BCero JMCTOBbIE JIAKYHBI Bbi-
PaxeHbl B CTe6/I5X CO CIUIOIHBIM (Hemmyy-
KOBBIM) CTpOeHMEM TpOBOASIEN CHCTe-
MBI, Y KOTOPHIX JIAKYHBl Ha MOMEePEYHBIX
cpe3ax MMEIOT BHI OYeHb HIMPOKUX CEPII- .
LeBUHHBIX jy4yeit. Ho U y TpaBSIHUCTBIX
pacTeHmii ¢ IyYKOBBIM CTPOEHHEM IIpO-
BOJISIE CHCTEMBI JIAKYHEI BCerga HIMpe
CEPALEBUHHBIX JIyYeH.

AHaTroMnyeckue 0COOEHHOCTH Y3/I0B
HMMEIOT BaXHOE AMATHOCTHYECKOE M CH-
Puc. 86. O6remMHOe n306paXeHne Tpexia- CTeMaTUYECKOe 3HAYeHHe, TaK KaK OHM
KyHHOrO (A) 1 onHonakysHoro (B) yanoB. nocrogmmbr mna Kaxmoro Buna. OIHAKO
O6031a4erus: B.C — BETOUHBIIN ClieN, JI.I —

JUCTOBHE TPOPHIBH, 1.C — nucrosolf I MOJMOMBIX PacTeHui YMCIO JIAKYH B y3-
cnell, I.B — TPOPHIB BETRICHMS, N.c.c — JIaX W YHUCJIO IYYKOB JIMCTOBBIX CJICIOB
NIPOBOZIAIIAS CHCTEMA CTEOIIs OObIYHO MeHblIe, YeM y Gojiee CTaphIX
pactenuii. Tak, y IereHepuu ¢ BO3pacToM
CTPOEHHE Y3JIOB M3MEHSIETCS OT TPEXJIAKyHHOTrO [0 ISTHJIAKYHHOIO, COOTBET-
CTBEHHO M UMCJIO Ty4KOB JIMCTOBOTO CJIe/ia YBEIUYMBAETCA OT TPeX O ISTH.

2.5. Crpoenne Mexa0y3mii credeit
OJHOJO/ILHBIX MOKPLITOCEMEHHbIX PACTEHMIA

KoHyc HapacTaHuss OTHOHOJILHOTO PACTEHHMsS HMeEET TO Xe CTPOeHHe, 4TO
U ABYHONBHOTO. OHAKO B CYGanMKaIbHON 30HE BEPXYIIKH 1T00era OMHOMOIbHEIX
He BhIpaXeHO 00pa30BaTe/IbHOE KOJIBbLIO, HUIMYME KOTOPOIrO ONpENeNsieT 3aioXe-
HU€ MIPOKaMOMABHBIX TSXell BOKPYr CepAuUeBHHBI. B OTIMYMe OT IBYIONBHBIX,
y MHOI'MX OJIHOXOJLHHIX 10J, KOHYCOM HapacTaHWs 3aKJIaJbIBacTcs ocobas mMepu-
cmema nepeuynozo ymoaujenus. BoxoBbie YacTM 3TOi MEpUCTEMBI, HAXONSIIECT
Ha YpOBHE CaMBIX MOJIOJBIX JIUCTOBBIX 3a4aTKOB, COCTOSIT U3 KIIETOK, PacIOIOXKEH-
HBIX pagyaJbHbIMA pAgaMu. Hensch NepUKIIMHAIBHO, KJIETKH 3TO# MEpPHCTEMBL
OTWIEHSIOT HOBBIE KJIETKU ITPEUMYIHECTBEHHO HapyXy, U OCEeBas YaCTh BEPXYIIKH
mo6era paspacraeTc B TOJNILUMHY YXe€ Ha HEOONBIIOM PAacCTOSHHUM OT KOHyca
HapacTaHvsl.

Y 3nakoB, HanpuMep, Y KYKypy3bl, MEpUCTeMa HEPBHYHOIO YTOJINEHMS
(YHKUMOHHpYET He OdeHb akTHBHO (puc.87 A). ¥V porosa oHa NpoM3BOIOMT Ha-
PYXy GOJIBILIOE YHCIIO KJIETOK, B Pe3y/IbTATE YErO JIMCTOBBIE 3aYaTKW IPUIIONHM-
MAloTCs U PacIofaraiorcsi Ha OQHOM YpOBHE C KOHycoM HapacraHus (puc. 87 B).
V najbM JIMCTOBHIE 3a4aTKH MPUIOAHATH Hall KOHYCOM HapacTaHus. Brarogaps
aKTMBHOCTH 3TOM MEPUCTEMBI BEPXHSIS YaCTh CTBOJIA PHOGPETAET 3HAYNTEILHYIO
TOJINKHY, B OCHOBAaHMH CTBOJIa OHAa YBEJIUYMBAETCS HE3HAYUTESILHO BCJIEACTBUE
PaspacTaHusi TapeHXMMHBIX KJIETOK, TIONBEPTAIOLMXCS CKIeprduKaumy.
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Puc. 87. ITonoxeHue JMCTOBBIX 3a9aTKOB 110 OTHOLIEHHWIO K KOHYCY HapacTaHus moGera
ONHONONBLHBEIX PAaCTEHMH ¢ MEpUCTEMOll NMEPBUYHOTO YTOJMIECHMA: A — Kykypy3a; B —
poro3; B — nannMma.

O6o3nauenus: 3.J1 — 3a4aTKH JINCTBEB, K.H — KOHYC HApaCTaHWsA, M.ILYy — MepHCTEMa
TIEPBUYHOTO YTONIEHHS, 0.J1.3 — QCHOBAHHE JIMCTOBOIO 3aYaTKa, ILM — NA3ylIHast [0YKa

MepucreMa NMEpPBUYHOrO YTOMUEHAS QYHKUMOHHPYET Ha OYeHb KOPOTKOM
MPOTSIXEHUM, M, KaK NpPaBWIO, HE YYAaCTBYET B 3aIOXKEHUH TsoKeil mpokamOus,
KOTOpBIE Y OTHONONBHEIX 3aKIAIBIBAIOTCSH, KaK H Y IBYAONbLHBIX U TONOCEMEHHBIX,
B OCHOBaHMH JIMCTOBBIX 3a4aTKOB, HO 3TH TSDXKU Gojlee MHOTOYMCIIEHHE!. Y NajibM
HX MOXET OBITb HECKOJIBKO JECATKOB MM JaXe COTEH.

IpoxamMbuabHbie TSOKM 3aKJIANbIBAIOTCS HEONHOBPEMEHHO. B mepBylo ode-
penp 06pasyercs TSX NpoKam6us, U3 KOTOPOTO B JalbHEHIEM pa3oBLETCH Cpel-
HAS XUIKa JINCTa. DTO TaK Ha3kIBaeMBlii meduannotii maxe — M. HeMHoro nosnHee
no 60XaM OT HETO 3aKJIajbIBAIOTCS GOKOBEIC, WM 4amepatbhbie, mAxcu MPOKaM-
ous — Li, Ly, L3, L. B nociennioio ouepenp GpOpMHPYIOTCS TSXH, KOTOPHIE
1 epeHUMPYIOTCA B KpaeBbie XWIKH JIMCTOBOH IUIacTHHKU. O6MIMe BXOIAIIMX
B cre6enb TSKel npokam6usa wiM yXe 06pa3’oBaBIIMXCH M3 HMX IPOBOISIINX
My4KOB OMpENE/IsIeT UX Gonee wiM MeHee MUGY3HOE PaCIONOXEHME Ha MoIe-
peyHoM cpe3e. Takoil THN cTeinl Ha3bIBAIOT amakmocmenoii (ot rpeu. ataxia —

6GecnopsnoYHEIif). TIposonsmue MyYKH B aTAKTOCTEJIe 3aKPRITHIE.
12*
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Nt
0.J1.3
0J1.3
M
P ¢
M

Puc. 88. ITansMoBHiit
THII TIPOXOXIAECHUS
MPOBOMAIIMX ITyYKOB
B cTe01e OAHONOIBHO-
IO pacTeHHMs.
Obo3Havenus: 1 —
JlaTepaibHble IYYKH,
M — MeAMaHHEIE Tyd-
KM, 0.J1.3 — OCHO-
BaHUA JIMCTOBBIX 3a-
YaTKOB

Haubonee pacnpoctpaHeH y OOHONOJNBHBIX PacTeHUH
naabMO8blil Mmun CTPOEHNs: POBOJsILElH ccTeMsI (puc. 88),
MpY KOTOPOM MeIWaHHBle Ny4yKH, BXoasiuue B crebeib
W3 JIMCTBEB, NOXOMT ITOYTH IO €ro LeHTPa U pasBUBAIOT-
¢Sl BHU3 Ha NPOTSXKEHNUM HECKOJIBKUX MEXIOoy3iuii. 3ateM
oHM u3rHbaloTcss K nepucdepunt ¥ OOBIYHO COEAMHSAIOTCS
¢ IpyrMMH myykaMu. JIOBOJLHO INy6OKO BXOHAT B CTe-
6enp ¥ Haubonee KpyNHbIe JlaTepalbHble IIYYKH JMCTOBBIX
CJIeI0B, HO OHM PACIOJIaraloTcs CHApyXH OT MEAMaHHBIX.
OcranbHble NMy4YKH TIPUYpOYeHH! K neprdepuyeckoil 30He
cre6ma. Camble KpaeBble MyYKU JIMCTOBBIX CIEIOB MOTYT
HaXOIUTCS HENOCPEeJCTBEHHO MOJ NHACPMOA.

Hapsiny ¢ najibMOBBIM THIIOM CTPOEHMS IIPOBOISLICH
CHCTEMBI Y OHONOJIBHBIX BCTPEYaEeTCs: ¥ APYTOii TUII, Ha3bl-
BaeMblit mpadeckanyuessim. OH XapakTepusyercs 4-X Kpyro-
BbIM pacrojioXXeHNeM My4YKOB: B HEHTpe cTeOls HaxomsaTcs
MeIuaHHble MYYKU JIMCTOBBIX CJIEAOB; JiaTepajibHbIE Iy4-
KU PAacCrofaraioTcsi BOKPYT HUX JBYMSI KOHLIEHTPUYECKUMHU
xonbuamu. IlocnenHuii, mepudepuyeckuit, Kpyr COCTOUT
U3 COOCTBEHHO CTeONEBBIX IYYKOB. B y3jmax MenuaHHbIe
M JlaTepajibHBle IMYYKM CWIBHO IEpeIUieTeHbl U CBSI3aHEBI
co cTe6neBBIMU MyYKaMH.

Tperuit THI CTPOEHUWsI MPOBOASINEN CHCTEMEI CTE6-

JI1 Y ONHONOJBHEIX — OuocKopelinbili — XapaKTepusyeTcs
pacmojioXeHnueM 3aKpBITHIX IPOBOISIIMX ITyYKOB B OIMH KPYT, KaK B 3BCTeJIE 00JIb-
IIMHCTBA ABYINOJBHBIX. OTMETHM, YTO HEKOTOPBIE IPEACTABUTENM ABYIONBHEIX,
KaK, Hanpumep, MoaoduUl, BaCWIMCTHUK U JAPYTHE UMEIOT aTaKTOCTEIMYECKOE
CTpPOEHME CTEOMN.

IIpoBonsIe Myykd y OOHONONBbHBIX NPEMMYHIECTBEHHO KOJUlaTepajibHEIe
(puc. 89-91), Ho o6LIMe OYepTaHHUsT KCIIEMBI U (IIO3MBI, YHCIIO COCTABJISIOLINX
METaKCHIIEMY 2JIEMEHTOB BapbUPYIOT. Y MHOTHX OZHOJOJBHBIX BOIOMPOBOASAIINE
JIeMEeHTbI KCHIEMBI CTe6/1s1 IIPeCTaBlIeHbI TOJBKO TpaXeuIaMu (eomokcunsiocmy).

Y nyka, TionbnaHa IMyYKH COCTOSIT U3 MHOTOYMCIIEHHBIX JIEMEHTOB MEePBUY-
HOIt (bI0SMBI M MEPBUYHOI KCUJIEMBI, PaCIIOJIOXEHHBIX 6e3 ocoforo mopsiaka
(puc. 89 A). V cnapxu kcuwiemMa umeer V—o0pasHele oyepranus (puc. 89 B),
y poro3a KcuieMa M ¢osMa Ha MONMEPEYHOM CpPE3€e pacioIOXKeHBI IPYIIaMu,
BHITAAHYTHIMM B TAHT€HTAJILHOM HAINpaBICHUHU, IPUYEM METaKCHJIEMa COCTOUT
JIMIIB U3 JBYX IAPOKOIPOCBETHHIX 3/1eMEHTOB. TIy4ku HeKOTOPBIX MaNbM U IpY-
TMX ONHONOJIHBIX MMEIOT JIMILb OOUH COCYH WIM LIMPOKONPOCBETHYIO TPaXeumy
METAaKCIWIEMBI; TSDK CKJIEPEHXMMBI Pa3BUBAETCs TOJBLKO Han diosMoit. ¥V cycaka,
TpaJeCKaHIMU PaHO Pa3pylIaeTCcs NPOTOKCHIIEMA, U B IPOBOSALIEM ITyYKe 00pasy-
eTcst godorocHbiii Kanan (puc. 89 B). Hapsiny ¢ KojiaTepaibHLIMK Y OTHOAOMBHBIX
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Puc. 89, CrpoeHne cTebneil 1 MPoOBOASIIMX IyYKOB OAHONOJNBHBIX PacTeHUi: A — JyK;
— crnapxa; B — cycak.
6031auenus: a3p — adpeHXMMa, B.K — BOJOHOCHBIN KaHaJl, KC — KCHJIEMa, M.O.II— MeXa-
HHUYeckas oOKIaNKa My4Ka, MILII — MEXITYYKOBas MapeHXuMa, I — MapeHxuMma, ILILK —
Tlapenxuma NepBUYHOM KOPBI, C.KJI — CONMPOBOXAAIONME KIETKH, CKILIIL — CKIEpeHX1Ma
NepuuykiTa, €.MKC — COCYAbI METAKCHJIEMBHI, C.JIKC — COCYABl NMPOTOKCWIEMBI, C.T —
CHTOBIAHEIE TPYOKH, P — dnosma, sn — 3nuaepMa
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BCTPEYAIOTCS TaKKe KOHIIEHTpHYeCKHe aMbuBa3aibHbIe IIyYKH, KakK, Hanpumep,
B KOpHeBM1ile laHgbina (cM. puc. 180).

MexnyykoBas NapeHXMMa y OJHONOJbHBEIX YAaCTO CONEPXMT MAMOGNACTHI.
¥V npencrasuTteneit ceMeiicTBa apOMIHBIX — apOHHMKA, KOJIOKa3MM — OHM Ipel-
CTaBJIeHbl MJICYHUKAMH, ¥ BOXHBIX PacTeHMii cTejsipHas NapeHXMMa yacto aud-
depenvpyercs B aspeHxuMy (puc. 89 B).

IMepuuMKII pa3BUT B CTEOJISIX HE BCEX OMHOMONBHBIX. Y KYIIEHb, JyKa, TIONb-
TiaHa, crapXu OH XOPOIIO BLIPaXXEH ¥ COCTOMT M3 MHOTOC/IOIHOI opeBecHeBLIEH
cki1epeHxuMst (puc. 89 A-B), Hepeaxo conepxaiueil MejiKie NPOBOASIIME ITYIKH.
B cBsi3u ¢ mnd@dy3HbpIM pacnipefieNleHeM MPOBOIAIIMX IMyYKOB Ha IMONMEPEYHbIX
cpe3ax crebisiell U HaXxOXAeHHEM HEKOTOPhIX M3 HUX B CYyO3NUAEPMaIbHOM 30HE,
Yy MHOI'MX OJHONOJIBHBIX PAacTeHWI 4YeTKO rpaHMIbl MeXAy IEpPBHYHON Kopoit
M CTeNoH Her.

Y pacreHuil ¢ XOpOLIO BEIPAXEHHOM IEepBHYHOI KOpOil OHa OOBIYHO ITa-
perxuMHasi. HapyxHele ee CJIOHM COCTOST M3 XJIOPEHXMMbI, HO Y TpageCKaHLUAM
B Heil pa3BUThI TSIXKH YTOJKOBOI KO/TEHXMMEL (puc. 90 A), onHaKo GOBIIMHCTBY
ONHOAOJIbHBIX 3Ta MeXaHWYecKash TKaHb He CBoiCTBeHHa. Jlyullle pa3BuTa CKile-
PeHX¥Ma, YacTO PacHoIOXEHHas Cy6anuIepMaibHBIMH TsKaMU. Y cLIMHIAANcyca

Puc. 90. CrpoeHue creGneit onHOMONBHBIX: A — TpameckaHuus; B, B — cuunpamncyc.

O6o3nauenus: B.K — BONOHOCHBIA KaHaJI, KJI — KOJUIEHXMMA, JLILJI.C — JIaTepPaIbHEIE IyYKH
JIUCTOBBIX CJIEAOB, M.ILJI.C — MEAMAHHKIE MYYKH JTMCTOBRIX CJIEIOB, M.0.IT — MeXaHH4YecKas
00KJ1aaKa My4KOB, I — NMapeHXUMa, ILJI.C — Iy4YKU JIMCTOBBIX CJIENOB, I1.I.K — IapeHXUMa
TepBUYHOM KOPBI, NI — MEPUIMKI, C.K — CONPOBOXAAIOIHKE KJIETKH, CKILII — CKIEPEH-
XMMa NMEPULMKIIA, C.T — CUTOBUIHAs TPyOKa, CT.Il — cTeGJieBbie MYYKH, XJI — XJIOpEeHXMMa,
1I.Tp — MMPOKONPOCBETHASA Tpaxeua METAKCHIEMB, 3H — SHAOAEPMA, 31 — IMMAepMa
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C JIEXayuMH CTeG/NsAMM IepBHYHAs KOpa OYeHb LIMPOKAs, C MHOTOYMCJICHHBI-
MM, He BOIUECHIIMMH B CTeJTy NIPOBOMSAIIMMH NyuKaMu jucTbeB. IlepsuuHas Kopa
MMeeT XOpOoIIO BHIPAXEHHYIO SHAOIEepMY C mosickamu Kacnapym B o6onoukax ee
KJIETOK, a B CTeJie BRIPaXXeH OJHOC/IONHBIA MepUIMKIL. B cTeNspHBIX npoBoasmx
HyyKax KCWJeMa MpeiCTaBieHa ONHOM (pexe — ABYMs) IIMPOKONPOCBETHEIMU
tpaxeugamu (puc.90 b, B).

HHTepecHo cTpoeHne credieif 21axos. Y KyKypy3bl IpoBofIIMe IyYKH 6onee
win MeHee Iiddy3HO pacnpeneseH ! 1o nonepeyHoMy cpesy (puc. 91 A). V copro
M Mpoca My4YKH CMelileHb! K niepudepyu B CBsi3K ¢ HOPMUPOBAHUEM CPaBHUTEILHO
He6ONBLIOIH HEHTPANBHOM BO3MYXOHOCHO! monocty (puc. 91 B, B); y pxu, osca,
MIIeHULB! CTe0e/Ib — TUIMMYHASA COJIOMMHA C KPYITHOH BO3XYXOHOCHOIA IOJIOCTBIO
U TEHAEHLMEH K KPYTOBOMY DACIONOXEHHUIO TPOBOIANMX MydkoB (puc.91T).
CtpoeHuEe COIOMUHBI aHATOMMYECKU HauboJiee MHTEPECHO.

Ha nonepedHOM cpe3e COMIOMUHBI, IOJ, 3MUAEPMOIl, HAXOOUTCS CyO3muaep-
MaJIbHOE KOJBLO CKJIEPEHXMMEI, B KOTOPOE IOrPYXeHH OCTPOBKM XJIOPEHXMMbI
M MeJIKMe NMpoBoasduye mydkd. CTeneHb pasBUTUA XJIOPEHXHUMBI 3aBHCHUT OT IO-
JIOXEHHUS Ha rmobere HcclieyeMoro yyactka cre6isa. Eciii OH OKpyXeH JIMCTOBBIM
BIAaTaIMIIEM, 3afEPXUBAIOINMM COJIHEUHbIE JIyYH, XJIOPEHXMMH HEMHOIO WIH
HeT coBceM. B yyacTke cre6iisl, BHICTYNAIONIEM Haj BjIarajiuiieM, XJIOPEHXUMa,
a TaKKe MeXaHWyecKas TKaHb Pa3BUTHI 3HAYUTENBHO JIydYllle, TaK KaK OTCYT-
CTBHE BlIarajlvilia, Urpaiomiero ponb Gymispa, JOKHO KOMIIEHCHPOBAThCs Ooee
MOIIHO! OTIOPHO# CHCTEMOIA.

CrpoeHue HpOBOMAIIMX IYYKOB 3J1aKOB BechbMa crrerudmyHo. 1-2 cocyna
TIPOTOKCWIEMBI COCTaB/ISIIOT KOPOTKYIO PafMAIBbHYIO LIENOYKY, OCTaIbHbIE 3JIe-
MEHTHl NPOTOKCWIEME B IIpoliecceé Pa3BUTUA CTeONs paspymiaiorcs, oO0pasys
BOJIOHOCHYIO IOJIOCTh. JIBa HIMPOKOMPOCBETHBIX COCYyAa METaKCHJIEMbl PacHo-
JIOXEHBl B IUIOCKOCTH, MEPHEHIUKYISPHOM LIENOYKE MPOTOKCHJIEMbI, CHapYXH
ot Hee. Cocynbl METAKCHJIEMBI COSMHEHBI MEXIY CO00M «MOCTHKOM» M3 MEXaHH-
YECKMX 3JIEMEHTOB C TOJICTBIMHU OpeBECHEBLIMMU 06onoukamu. ProaMa cocTouT
M3 pacmojOXEHHbIX B LIAXMaTHOM IOPSIKE CHTOBHMAHBIX TPYGOK M COMPOBO-
Xnaiomux Kiaerok. ITyuku okpyXeHbl MHIMBUIYyaIbHBIMU CKIEPEHXUMHBIMH 06-
KJankamy, o6bIYHO MMEIOLIMMH YeTHIPEXJIONacTHele oyepTanus (puc. 91 B, B).
Tyuku, pacrnionoxennbie Bo BHYTPEHHEH YaCTH CTe/Ibl, BHTAHYTH B pagfaibHOM
HalpaBNieHUU U apMHUPOBaHbI JBYMsl TSDKaMM MexaHu4eckoit TKauu (puc. 91 E).
¥ ocok npoBoasimme MYYKY «TOfBEILEHbI» Ha MOLHBIX CYyO3 MU pMATIBHEIX TXAX
ckepenxumel (puc. 91 I1).

Iapenxuma, B KoTopyio morpyXeHbl NpOBOISALIME MYYKH, OGBIYHO Kpyn-
HOKJIETOYHasA, 0GONOYKN KIIETOK HEPEAKO OIpEBECHEBAIOT. Y GaMGYKOB KIETKU
MEXITYYKOBO¥ MapeHXUMBI NPEBPALIAIOTCS B CKIEPEHIBl. DTa Xe 0COGEHHOCTH
CBOWCTBEHHA W MHOTOJIETHMM CTBOJIaM MaTbM.

B cre6asx 3nakos XOpOLIO BHIPAXCHBI 30Hbl UHMepKaaprHozo pocma. OHU
Haxomarcs B ocHoBanuu MEXNOoy3JIMiA M BCerJa 3allMIleHbl JIHMCTOBBIMM BJia-
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Puc.91. Anatomus cre6neit anakos (A-T, E) u ocok (JI) A — xykypysa; B —
copro; B — mpoco; I' — muwennua; I — ocoka; E — npoBogsaumit nyyok 3naka.
Obo3nauenus: B3.11 — BO3AYXOHOCHas IMOJNOCTb, B.K — BOJOHOCHEI KaHaj, KC —
KCHJIEMa, M.0.T — MeXaHWYecKue OOKJIaAKM NMYyYKOB, MILI — MEXITyYKoBas
mapeHXuMa; I — NapeHXuMa, N.K.KC — IapeHXUMHBIE KJIETKH KCHIEMBI,

1.1 — NpoBoIsIuyMe IMyyku, Mha — nporodnosMa, C.K — CONPOBOXIAIOIINE
KIETKM, CKJI — CKJIEpEHXMMa, C.MKC — COCYJ METaKCWJIEMBI, C.IIKC — COCYH
MPOTOKCHJIEMB, C.T.M({JI — CUTOBHMAHBIE TPYOKHM MeTadbnoamel, G — doama,
XJI — XJIOPEHXMMa, 31 — 3INuAepMa
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ramvimaMy. AHaTOMHYECKOE CTPOEHHME 5THUX YYacTKOB CTEOJIs1 XapaKTepH3yercs
HEKOTOPBIMH OCOOE€HHOCTSIMH: B NMPOBOIAIIMX IyYyKax 060JI0YKM COCYIOB M Kile-
TOK MeXaHW4eCKOil OOKJIaIKi JOJITr0 He ONpeBECHEBAIOT, a KJIETKM MEXITy4KOBOMH
MApeHXUMbI COXPaHSIOT CIIOCOGHOCTD K JIeNIEHUIO.

30HEI HHTEPKAISIDHOIO POCTa UMEIOT OYEHBb BAXHOE 3HAUYCHUE B XHU3HU 3J1a-
KOB. Y HHX M3 aNnMKaJbHOH MEPHCTEMBI paHO Pa3BUBAIOTCS 3aYaTKM COLIBETUIA,
KOTOpbie CHayala CKPHITH B TpyOKax M3 3allMILAIOUIMX MX JMCTOBBIX BJIaraIdIi.
3arem chopMMpoBaBLIeecs: COLBETHE GHICTPO BHIHOCHTCS BBEpX B pe3ybTaTe ak-
THBHOTO HHTEPKAISPHOTO POCTa B OCHOBaHMSX HECKOJNBKHMX Mexnoy3nuii. Kpome
TOr0, 30HbI MHTEPKAIAPHOIO POCTa CIIOCOOCTBYIOT MOAHATUIO CTeOIEl MOCIe UX
mojieraHusi, MIPUYMHAMM KOTOPOTO MOTYT OBITh CHJIbHBIE NOXIH, Ipai, BeTep.
INonHATHE BEPXHHUX METAMEPOB CTEOI OOBIACHAETCA TEM, YTO KJIETKM MEXITy4Ko-
BOJ NIapeHXUMbl HAYMHAIOT aKTUBHO AEIMTHCS HAa HIDKHE, 0OpaleHHOi K moyBe
CTOpOHe moJeruero cre6is. Poct 3Toif CTOPOHHBI, KOTOPOMY G6/1aronpusTCTBYET
BIIQXHOCTb CyOCTpaTa, a TakxKe CBOMCTBEHHBI!l pacTeHMsIM (OTOTpONM3M, CIIO-
cOOGCTBYIOT NPHMITOAHMMAHUIO BepXHel yacTu creliisi, a 3aTeM U €ro NOJIHOMY
BhIIpsAAMIIeHUIO. TIpy 3TOM NpOMCXOAMT YIUIMHEHHE MPOBOMSIIMX ITYyYKOB, BO3-
MOXHOCTB KOTOPOI0 00BbsICHIETCS OTCYTCTBHEM B HUX OPEBECHEBIINX IEMEHTOB.

3. Crenspuas Teopusn

YyeHue o NpHMHHMNAX CTPOEHUSA M B3aMMOOTHOUICHMSX MEXAY Pa3HBIMU
THIIaMH CTEJI Ha3bIBalOT CTEJISIPHOM Teopueil. BEIABIAA CylIeCTBEHHbIE pa3iiMyus
B CTPYKTYpe NpOBOISIIEH CUCTEMbI Y NpeACTaBUTeNIeil pa3HBIX OTHEJIOB BBHICHIMX
PacTeHMi, cTesipHasi TEOPHS MMeET BaXHOE 3BOJIIOLUOHHOE H TAKCOHOMHUYECKOE
3Ha4YeHHe.

OCHOBBI 3TOro Y4eHus 6bUTH 3a/I0XKeHH! ppaHy3ckumu 6otannkamu XIX Be-
ka @. paH TuremoM u A. Jly110, COCTABUBIINMH TEPBYIO KIACCH(PUKALHIO CTEIL.
To3snnee B paspaGorKe cresipHoit Teopun ydactBoam @. Boyap, . Hxeddpu,
PasfieMBIIMI BCe MMEIOIIMECS Y BBHICIIMX PACTEHMH CTeJIHl Ha OBa OCHOBHBIX
Tuna: nportocreny u cudoHocreny. Bombiuoit BKjIan B pa3BUTHE CTEJISIPHOIM Teo-
pun BHecim I'. BpeGHep, B. LluMMepMaH, a TakXe OT€YECTBEHHbIE GOTAHMKH —
K. Y. Meitep, A.JI. TaxtamxsiH 1 Ipyrue, yueauBiIre GoNbIIOe BHUMAHME U3Me-
HCHUSM CTeNIbl B OHTOIEHE3€e pacTeHMsI.

HcxonHbIM THIIOM CTebl, XapaKTepHBIM IS ApeBHEMIINX Ha3eMHBIX pacTe-
HM, CyIecTBOBABIUMX B CHIype U IEBOHe, HATIPUMeD, UL PHHUH, CYUTAIOT Hau-~
Gonee npuMuTHBHYIO MoauGbHKaluIo MPOTOCTENBl — 2aniocmeny ¢ HEHTPapXHOA
TIPOTOKCHIEMO, OKPYXXeHHOM dnosmoit, Hepe3ko OTrpaHUYEHHOM OT MapeHXUMBI
TIEPBMYHO KOpBI. B monepeyHoM ceueHUH crena OKpyTJias.

CoBepiieHCTBOBaHHE NIPOTOCTENB B 3BOJIOLHU pacteHuil mjpo mo Imy-

f:‘acoimaﬂuﬂ ONTUMAIBHOIC COOTHOIUEHUS MEXAY OGBEMOM M IOBEPXHOCTBIO
ak. 53
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TPOBOAAILUX TKAHEH, TO €CThb B TOM Xe HanpaBlIeHUH, B KOTOPOM IIPOMCXOAMIIA
u Mopdoiornyeckas 3BOJIOLMS.

3T0 JocTHraIOCh B3aUMOMEHICTBHEM 08YX 2pynn haxmopos: KOHCIMPYKMUGHbIX,
NMPUBEIIIMX K paCWICHEHUIO CTENH Ha OTHENIbHEIE TKH, U (u3uonozu4ecKux, Bel-
Pa3suBIIMXCA B YCWIEHUM KOHTAKTOB MeXIy KCWIEMOi U XUBBIMU TKaHSIMH, 4YTO
OIpefeJIWIO, C OXHON CTOPOHEI, NMOABIEH)E B KcwieMe U (rioaMe Hapsay ¢ Mpo-
BOIAIIMMU TakOKe M MAPEHXMMHBIX KJIETOK, a C IPYroil — pa3sBUTHE CEPALIEBUHEI.

O6pazoBaHue $HJI0OIMHOHN ¥ KCHIEMHOM NMapeHXMMBI, KOTOPOE Ha3bIBAIOT 6u-
manusayueii (ot nar. vitalis — KUBOIf) MPOBONALIMX TKaHel, GbUIO cleNCTBHEM
YBEJIMYEHHS YMC/Ia BapuaHToB nuddepeHIManny npokaMOUs, OIHU U3 KIETOK
KOTOpOro JaBajli Hayalo NMPOBOMAIIUM 3JieMEHTaM, IpYTHE — IIOCJIE NpeABapy-
TEJILHOTO JeJICHHSI NONIEPEYHBIMYU NIEPEropoKaMM — TSDKaM KJIETOK NPOHOJIbHOM
(TsDKeBO#) TTaPEHXMMBI.

Pa3BuTHe cepaueBUHBI (Medyr1ayuio) OOEIYHO CBA3BIBAIOT C IBYMsI BO3MOX-
HbIMU TpolieccaMd. Bo-TMepBHIX, C yCWIeHMeM aKTMBHOCTH IuddepeHumanm
BHYTPEHHHX KJIETOK NMPOKaMOMs B MapeHXNMHEIE KJIETKH, YTO NPUBOIWIO K 06pa-
30BaHMIO «CMELIAaHHOM» CEpALIeBUHBI, OTMEYEHHOH Y APEBOBUIHBIX NPEACTaBUTE-
Jieil TUTAyHOBUIHBIX U3 polia JIEMUAONEHAPOH, NIPOMU3PACcTaBIIMX B KAMEHHOYTOJIb-
HOM TIEpHOZie, a TAKKE Y COBPEMEHHOIO NafOPOTHHKA OCMYHIbl KOPOJIEBCKOM,
cepAlieBUHA CTe0JISI KOTOPOTO COCTOMT M3 NAapeHXHMMEBI C BKJIIOYEHHBIMH B Hee
OTHEJIbHBIMHU TPYIINIaMy CIMPAIBHEIX TPaxeui,

Bo-BTopbIX, MEAYJUISLIMIO CYMTAIOT CIIEACTBUEM 00pa30BaHMs B CTeJi€ JIMCTO-
BBbIX TIPOPHIBOB, Yepe3 KOTOphie, KaK mpexmnonaran J.Ixeddpu, BHYTPb CTEIbI
MOIJIM BpacraTh NapeHXMMHble KJIETKH NMEepBUYHON Kophl. B HacTrosmiee BpeMs
pa3sBUTHE NapEHXMMHOH CEpALEBHHBI OOBACHSIOT NMPOMCXONSAIIUM C BO3PACTOM
yBeJIMYeHHeM 00beMa anMKaJIbHOM MepHCTeMBI, ConpoBoxaaoummcs quddepeH-
Huanuei B Heil HECKOJIBKHX TOTorpagpuyecKuX 30H, OIHa U3 KOTOPRIX (MeXyU1sp-
Had) U JaeT Havalo cepaueBuHe. He MCKIIIOYEHO, YTO B Pa3HEIX HANpaBIEHUSX
SBOJIIOLMM BHICUIMX pacTeHMii 00pa3oBaHUE CEPALIEBUHBI OCYHIECTRISUIOCH pa3-
HBIMM TIYTAMMU.

Baxneimmmu dakropamu 3pomonyn creibl B. IluMMepMaH cunTaer Takoke
YCJIOXKHEHME CTPOEHHS MEePBMYHON KCWIEMBI M NEPBUYHON (DIO3MEI, BHIpa3uB-
meecd B mudpdepeHUMALUMH 3THX TKaHell Ha MPOTO- U METaKCWIEMY, NpPOTO-
U MetadnosMy, M3MeHEHHE XapaKTepa 3aJI0KEHUS KCWIEMbl OT LIEHTpapXHOro
K Me3apXHOMY, 3K3apXHOMY M 3HIApXHOMY, a TaKKe MOsABJIEHUE SHAONEPMHI,
KOTOpas y IPUMUTUBHEBIX Ha3eMHBIX PaCTeHMH Mrpajia poiib Gapbepa, Npemoxpa-
HSBLLETO pacTeHMe oT noTepy Biarn. Haimuue Ha nepudepuu creisl NEpULIMKIA,
COCTOAILLIETO U3 MEJIKHX XHUBBIX KJIETOK, 3aTPYIHSUIO NOCTYIUIEHUE B SHIOLEPMY
BOIbI U3 CTeJibl, a YaCTHYHOE ONMPOOKOBEHHE 000I0YEK COCTABIISIIOLIMX €€ KIETOK
OrpaHH4YMBaI0 BO3MOXHOCTB NOCTYIUIEHHS B CTETY CHHTE3UPOBAHHKIX PaCTEHUEM
caxapoB, KOTOpble HaKaIUIMBAIMCh B 3HIAOAEpME B Buie 3amacHoro (oGepera-
€Moro) Kpaxmana. CoBeplIEHCTBOBaHHE YCTBHYHOIO anmapaTa M MpOBONAIIEH
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CHCTEMBI B 3BOJIOLMH PaCTEHHI NPHUBOAWIO K MOCTENEHHOM yTpaTe 3HAOAEPMOH
6apbepHO# pPOJIM, ¥ B HaI3eMHBIX CTeO/IIX CEMEHHBIX PACTEHMI OHa COXpaHWIa
ToNbKO (YHKIMU KPaXMaJIOHOCHOIO BIarajiuiia.

Bonpioe 3HaueHHe UMea, no MHeHuio B. LlumMMepMaHa, auddepeHimanus
NpoBOASAMIEH CHCTEMBI Ha 0cegylo M Aucmoayio. DBONIOLMOHHEIE NIPeo6pa3oBaHMs
cTeJibl IUIM B HaNpaBIeHUH PeAYKIMM OCeBOM NMPOBOAALIEH CMCTEMEI ¥ YCWIEHHUA
pa3BUTHS JIUCTOBOH. Y IOKPHITOCEMEHHBIX PAcTeHHH, OCOGEHHO Y ONHONONb-
HbIX, NPAKTHYECKH BCA NMPOBOISALIAS CUCTEMA CTeOJIA MpPEeACTaBIeHa JMCTOBBIMU
cieaMH.

B 3BONIOIMM BBICIINX PacTeHHIi PealM30BLIBAIMCH Pa3Hble BApUAHTHI Npe-
06pa3oBaHus NPOTOCTENEl KaK HCXOIHOTO THIIA CTeNH (puc. 92).

Y MUKPOGWUIBHBIX pacTeHni (I1ayHOBUAHBIX) HauGoNblee 3HAYCHHE MMe-
JIM U3MEHEHHS TOMEPEYHbIX CeYeHU KOHTYPOB NMPOBOAALIMX TKAHEH, Mpexne
BCETO KCIJIEME], Y €€ pacWwIeHEeHHe Ha OTAe/IbHbIe, MECTAMM COeIMHAIonInecs Ts-
xu. TUNUYHO# ramocTeNs y COBPEMEHHBIX IUIAayHOBHAHBIX HET, HO aKTHHOCTENa
M IUIEKTOCTEJIa IMPOKO pacnpocTpaHeHH. IIpeo6pa3oBaHus CTeNbI CONPOBOXAA-
JINCh U3MEHEHHEM 3aJI0KEHHUS TIPOTOKCWIEMHl OT ME3apXHOro K 3K3apXHOMY.
BMecTe ¢ 3TUM YBEIMYMBAJIOCH KOJMYECTBO (P103MbI, KOTOpas CTaja pacrola-
TaThCA HE TOJNBKO BOKPYT KCWIEMBI, KaK B aKTMHOCTENE, HO M B IIPOMEXYTKaxX
MeXHIY KCWJIEMHBIMM TSDKaMH, KakK B IUIEKToCTeNie. Y MUKPODWUILHBIX pacTeHUM
MPOBOAALIAsA CUCTEMA NMPEUMYIIIECTBEHHO OCeBast, My4KH JIMCTOBHIX ClIeIOB OYeHb
MEJIKHE, MX COeJMHEHMS CO CTeNIOi He MPUBOAAT K 00pa30BaHMIO B Hell JIMCTOBRIX
TIPOPHIBOB.

Bo BropoM HamparJIeHHH 3BOJIOLMM IPOTOCTENH NMPeo0Jafaiy MPOLECCH
MeAyJUIALINY, TIpUBeaIINe K 06pa3oBaHuio cu(oHOCTENb. Y ApeBHEHIIMX IUIay-
HOBMIHEIX, HanpuMep, y Asteroxylon elberfeldense, oHa Moriia BOSHUKHYTD ITyTEM
YTpaThl BHYTPEHHUMHM KJIETKaMU NpoKaM6us crioco6HocTH auddepeHLMpoBaThed
B BOIONPOBONSAIIME 3JIEMEHTH M NMPHOOPETEHUM UMHU CIIOCOOGHOCTH K AEJIEHHUIO
TornepeyHbIMU TTEPEropoaKaMH, CJICACTBUEM YEro M ObUIO MOSIBIIEHHE CepaleBH-
HEI. DTO CONpPOBOXIANOCH H3MEHEHHEM KOHTYPOB CTeJIbi, NPUOOPETIIEN OKPYIJIbIE
o4epTaHus.

CudoHocrena tTunuyHa wis nanopotHukoB. PaGotsl K. M. Meitepa (1948)
TIOKa3a/M, YTO oceBas YacTh 3apoAbllia cnopoduTa OQHOIO M3 BUIOB UIMTOBHHU-
Ka nporocTenMyHa ¥ OTTpaHMYEHa OT MEPBUYHOHN KOPH 3HHomepMoii. OT 310TrO0
Y4acTKa cTe6/ia pa3BMBaIONIErocs: criopoduTa OTXOIUT MeEpBHIi Jiuct (puc. 93 A).
Tpu orxoxnenuu BTOPOTo JIMCTa B crebiie obpa3yercs aktodnoitHas cudomo-
CTeNa (CONEHOKCHIMS), KOTOpast COXPaHSETCS Ha TIPOTSDKEHMH JBYX MEXIOY3IUiA
(puc. 93 B). Beuue yerseproro yina BosuukaeT amdudioiinas cudoHocTena
(COJICHOC‘I‘ena) (puc. 93 B), a BeIE NATOrO y3ja OHa CMEHAETCS IMKTHOCTe-
JTOH BCniencTBHE 06PAa3OBaHMSI KPYIHBIX JIMCTOBBIX npopeiBoB. Takum oGpa3oM,
B OHTOreHese cnopouTa OCYIIECTRISETCA CMEHA PAa3HBIX BADUAHTOB CTESPHOM

IC:PYK'!'ypm.
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JHuxmuocmenus

Amaxmocmenus Mxc

IToaucmenusn

Ipomocmenusn

Puc.92. CxeMa BO3MOXHBIX 3BOJIOUMOHHBIX B3aUMOOTHOLEHHUI cTen (0GBsCHEHNe
B TEKCTE).

ObosHauerun: B3A. — BO3MYXOHOCHAsA MONOCTh, BN — BAUIEKY/APHAd MONOCTS,
KILII — KOJJIaTepaIbHBIA MyYOK, MKC — METaKCHJIEMa, MPC — MEPHUCTENbI, LK —
nepBUYHast Kopa, NKC —, IPOTOKCWIEMA, MIL3HI — MEPULMKI U SHAOACPMA, CIIH —
COJIEHOCTEJNHI, CII — cepaueBnHa, ¢y — dnoama, 3HN — 3HAOAEPMA
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Pnc. 93. CMeHa THNOB CTe)l Y MOJIOHOrO CIopoduTa OXHOTO U3 BHIOB IMUTOBHUKA: A —
nporocrena; b — axrodnoiinas cudonocrena (coneHokcwms); B — ambudmnoitnas
cudoHocrena (coneHocTenus).

Obosnauenus: B.bn — BHyTPeHHs1s1 QyioaMa, KC — KcwieMa, H.¢a — HapyxHaa ¢dnosMma,
N — nepuuMki, Ga — ¢oama, ciy — cepALeBHHa, 3 — 3HAOAEPMA

Y HeKOoTOphIX NMAaNlOPOTHUKOB CTeJIbl YCTPOEHB! GoJiee CII0XHO, MPeACTaRISs
Co60it coyeTaHHe HECKONLKMX AMKTHOCTEN (MapaTT¥f) WIM COJNEHOCTeN (Maro-
HH$), BCTARNICHHBIX OJIHA B APYTYI0. Takue CTeNB! HASKIBAIOTCS NOAUKUKAUMECKUMY.
Hau6onee TIPOCTOM BapUaHT — MULMKINYECKas OTUKTHOCTENIa MaroOpoTHHKA Op-
nsika (puc. 74 A). HapyXHble TyuKd OTAENEHBI OT IBYX BHYTPEHHMX MOLIHBIMH
TSXaMM CKJIepeHXMMbI M TIapeHXUMOIA.

TpeTbe HamnpaBieHye 3BOMIONMH IPOTOCTENH, 1O MHeHMIO B. IluMMepMana,
CBA3aHO C BO3HMKHOBEHWEM MoAuUCMeAul, CBOACTBEHHON HEKOTOPHIM ApeBHEM-
UMM npeacTaBUTENsIM HaseMHOH niopsl. IIpy 3TOM €NMHCTBEHHEIH TIPOKaM-
OManbHEF TAX paciieruiseTcss Ha OTETbHBIE KM, IuddepeHIMpyonMecst
B Npotocrenbl. Pexykuus BHyTpeHHE#H YacTH (i03MBl KAXKIONH M3 HMX, TIEPEXOL
UCHTpapxHOM MIM MeE3apXHOi TIIPOTOKCWIEMB! B DHAAPXHYI0O MOIJIM IIPHBECTH
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K 00pa30BaHUIO 3BCTEJNBI, COCTOSILIEH M3 PacroJIOXEHHBIX BOKPYI CepALEBHHBI
KOJUIaTePaIbHbIX NPOBOIALLMX IYYKOB. Y COBpeMEHHBIX ABCTEIMYECKHUX PacTeHHI
oceBas NPOBOJAIIAsA CUCTEMa B 3HAUUTENLHOM CTeneHM pelylHpoBaHa, a pa3BH-
THe I depeHIUpYIOUIErocs B MyYKH NPoKaMOUsA MHULMHMPYIOT 3a4aTKH JINCTBEB.
YcuneHne MONIHOCTH pa3sBUTHSI NPOBOASIUEN CHCTEMBI IMCThEB, MHOTOYMCIICH-
Hbi€ MYYKH JIMCTOBBIX CJIEHOB KOTOPHIX CTald pa3MelIaThcsl N0 BCEMY Nonepey-
HOMY cedeHuIo cTe0ns quddysHo, onpeaeam 3BoMOLMOHHOE NTpeobpa3oBaHHe
9BCTEJIB B aTaKToCTeNly. DTH CTeJbl TECHO CBsi3aHbl MeXAy coboit. Jlokasaresb-
CTBOM 3TOTO, KaK yXe ObUIO OTMeYeHO (L. 7, M. 2.5), MOXET CIYXHTh Halniue
y HEKOTOPHIX ONHONOJNBHBIX 3BCTEIMYECKOTo CTpoeHMsI cTebns nM6o Ha BceM
€I0 TNPOTSAKEHUH (HEKOTOpHIE AMOCKOpeM), M60 TONBKO B HYDKHUX MEXIOy3-
JIUSX, a TAKXKE aTaKTOCTeIMYHOCTh CTeOell HeKOTOphIX ABYAOJNbLHEIX, HAlIpMMeEP,
nomoduina.

B3auMoOTHOIIEHUS MeXIy MolucTemeit, cudoHocTenuei U aBeTenuei, no-
BUAMMOMY, Oonee cnoxHble. Tak, y HEKOTOPHIX NMAaNOPOTHUKOB, B TOM YHCIIe
Y Y’KOBHUKOBEIX, TIEPBOHAYAJIbHO 3aKJIaJBIBAIOTCA OTHEIbHbIE IIPOKaMOHaIbHbIE
TSKU, KOTOPBIE 3aTeM COEAUHAIOTCS, 06pa3ys akTodnoitHyio cudonocreny. Ile-
Pexoll OT 3BCTeNbl K CUDOHOCTENIE XEMOHCTPUPYET KOPHEBUILE OCMYHIB! KOPO-
JIEBCKOM, Y 3TOro NamopoTHHKa (iosMa KoJUlaTepalbHBIX IYYKOB COEIMHEHA
B TPYOKY, 2 NpUMBIKAIONIME K Heif YYaCTKM KCWIEMBI PacolIOXeHB! OTAEIbHEIMH
TsDKaMM. AHATOTHYHBIM 00pa3oM MOXHO NPEACTaBUTh BO3MOXHOCTb 00pa3oBaHus
M3 TOJIUCTEUHU COJICHOCTENIUH. :

B T0O Xe BpeMs He HCKIIOYEHA BO3MOXHOCTb IIPOMCXOXICHHS 3BCTENBI
u3 skrodoitHolt cudoHOCTENB BCICACTBUE €€ PACWICHEHUS CEPALIEBUHHBIMHU
JIy4aMM; NOAOGHBII NMyTh AEMOHCTPUPYET CUTWUIAPUA U3 OTAENA TUIayHOBUAHKIX,
CYILIECTBOBaBIIIasi OMHOBPEMEHHO C JIENMMAOACHAPOHOM. B THnMuHOI cudoHocTeNe
CEpOLIEBUHHEIX JIyYeH HeT.

HccnenoBanus pa3sBUTHS NPOBOMSLLIEH CHCTEMBI CTE0S XBOIIIEi, IPOBeCH-
Hole O. H. Yncrakosoit (1955), BLISBUIA TP MyTH 06Pa30BaHMsA apTPOCTENBI KaK
MoIM(UKaUMU 3BCTENbI:

— M3 eIMHCTBEHHOIO TsSXa MPOKaMOusl, 3aKJIaAbIBAIOIIETOCA TOI KOHYCOM
HapacTaHHUsl, NOCTENIEHHO NMPUOOPETAIONIETO JIOMACTHRIE OYEPTaHWSA, KaK
B aKTHMHOCTeJle, a 3aTeM PacCUIEIUIAIONIErocs Ha OTHeNbHBle Tsxu, mudde-
PEHLMPYIOIINECS B KOJUIaTepaTbHbIE MYYKH (XBOLL KAMBIILOBHIH);

— M3 NpoKamOus, 3aKJIaObIBAlOLIErocs B BHIE TPyOKH, KaK B 3KTOdIOMHOM
cudoHoOCTeNE, TaKXKe PacUIEIUIAIONIErocs Ha OTAC/AbHEIE TXH (XBOLL 3MMy-
IOLIMiA);

— M3 MpoKaM6usi, 3aKJIa/ibIBaIOLIErOCs OTHEIbHBIMHM TSXXKaMH, KaK B THITMYHOMN
3BcTeNe (XBOLUM GONOTHEINA, IECHOI, JIYTOBOIA).

Pa3paboTKy CTesipHOI TeOpMM Ha COBPEMEHHOM 3Talle HeNb3d CUUTATh 3a-
KOHYeHHOI. EMMHOro MHeHUs 00 3BOIOLHOHHEIX NMPeoOPa30BaHMAX CTEJIIPHOM
OpPraHM3allMM BHICIOMX PAacTeHUil HEeT M3-32 Pa3HON WHTEpPNpeTallMy JaHHBIX,
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MMEIOMMXCS B PacTIOPSIKEHNM MCCIEfioBaTeeil. Bonpockl nporcxoxenns u B3a-
HMOOTHOMLIEHHI MEXMY CYIIECTBYIOIMMH THIAMM CTe TPEGYIOT CKpymyJe3HOro
M3yYeHHs NaeoGOTaHHYECKOro MaTepHaia, HCCIeIOBAHMUS Pa3BUTHSA CTEAPHBIX
CTPYKTYP B OHTOTE€HE3€ DacTeHHii U CPABHUTENBHOIO HM3ydeHUS IIPOBOMALIEH
CHMCTEMBI Y NpPEICTaBUTEIEH PONCTBEHHEIX IPYNN BRICIIMX PACTEHMIA.



T'nasa 8

AHaromMmus MHOIOJICTHHX BeTBel
M CTBOJIOB JIPEBECHbIX PacTeHUi

1. OcoGeHHocTH BTOPHYHOIO yTOMIEHNA cTedeli
NAJIe030lCKIX M COBPEMEHHDIX APEBECHBIX PACTeHMI

Pa3Hoo6pa3ue cren cBsi3aHO C OCOGEHHOCTIMHU 3aJI0XKEHHUSA, Pa3BUTHA U TO-
niorpa¢uu NEPBUYHBIX NMPOBOMALIMX TKaHeW. OXHAKO Y HEKOTOPhIX PacTeHMIA,
HMEIOINUX Pa3HbIE€ TUITHI CTEJI, B HUX CO BpEMEHEM MPOMCXONAT U3MEHEHUs, 00Y-
CJIOBJICHHEIE JIEATENbHOCTBIO JIATEPATbHON BacKyJISIpPHOH MEpHCTEMBI — KamOus,
06pa3yollero BTOPMYHEIE IPOBOJAIIME TKAHU — KCueMy (mpeBecuny) ¥ ¢uoa-
My (11y6). TIpouecc, NPUBOAALINIA K yBeTNYEHMIO 06beMa STUX TKaHE, Ha3bIBAIOT
BTOPUYHBIM YTOJIILIEHUEM.

BropuuHoe yroneHue 65U10 yXKe y HEKOTOPBIX NajIe030MCKIX PacTEHMIt, Ha-
MPUMED, Y JENUAONEHIPOHOB — TIPEACTaBUTENEH OTAeNa IUIAYHOBHUIHBIX, MIMEB-
mux 3KTodUIoiHYI0 cuOHOCTENY C SK3apXHON KcuieMmoit (puc. 94). Bricora
JIENMUOONEHIPOHOB Hepeldko nocturaia 30—40 M, a qMaMeTp CTBOJIa B €r0 OCHO-
BaHUU — 1 M.

W3 XBOLIEBUIHLIX BTOPUYHBIM YTONIIEHHEM, TIPOUCXOIUBIIEM B apTpOCTeie,
061a5anH KaJlaMUThI BhicoToi# 8—10 M nipu xuameTpe cTBOIOB oKoJo 0,5 M, 1 Gosiee
MeJiKie KIMHONMCTH ¢ ToHkuMH (0,1—0,5 cM) aKTHHOCTEIMYHBEIME CTEGNSAMU.

JlenupomeHAPOHBI, CHTWUIAPUH, KaJlaMUTHI, JOCTUTILHE pacliBeTa B KaMeH-
HOYIOJILHOM IIEPHMOJIE, HA3bIBAIOT <«KOposbiMu» INEPEBBSIMM, TaK KaK YTOJILEHHE
MX CTBOJIOB GBLIO CJIEICTBHEM HE CTOJIBKO HESATENbHOCTH KaMOUs, CKOJIBKO pe-
3y/IbTaTOM paGoThl MpoGKOBOro Kambusi — desutoreHa. PaiuanbHbIA PUPOCT
BTOPMYHOI JpeBECHHHI y 3THX pacTeHUH 06bIYHO He mpesbiuan 10-12 cm. Bra
TKaHb YYacTBOBajJa TOJLKO B MPOBEACHMH BOABI, a OMOPHYIO POJib BHIIONHSIA
TOJICTasl KOpa, HapyXHas 4acTb KOTOpoil 6bUla NpeAcTamiieHa cKiIepupULIHpyIO-
melics co BpeMeHeM IiepuepMoii, orpaHH4YMBaIOlLIEii BO3SMOXHOCTH JAIbHEH1IEero
pa3BUTHA TPOBONAMMX TKaHeil (puc. 94). ITo-BUmMMOMY, 3TO M SBWJIOCH OTHOM
M3 IPUYMH BHIMMPaHHs TIEPEYNCIEHHBIX PAaCTeHU NpH M3MEeHEHUM KIVMMaTH-
YECKMX YCJIOBHIA, CBA3aHHBEIX C YMEHbLICHHEM BIAXHOCTH B KOHIE Kap6oHa —
Hayane mepmMM. CTBOJIBI APEBOBHIOHBIX TUIaYHOBUAHBIX M XBOLIEBUIHLIX 06pa3o-
BanM TIpM (occuin3anuu (OKaMeHEHHH) 3aEXH KaMeHHOro ymis. B mesosoe
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Puc.94. Cxema cTpoeHus cToia NenunoneHapona (Lepidodendron vasculare).
Ob6o3Havenua: B.AP — BTOPWUYHAA ApPEBECHHA, B.3.I.LK — BHYTPEHHSA 30Ha NEpPBHUYHOM
KOpBI, B.IIpJ, — BHYTPEHHsAA NepunepMa, KM6 — KaMOuii, MKC — MeTakcwieMa, H.3.JL.K —
HapyXHas 30Ha IEPBUYHOM KOPHI, H.IIPA — HapyXHas NepuaepMa, NIKC — MPOTOKCWIEMa,
NI — MepPULMKI, CI — cepAueBuHa, ¢r — demroreH, dn — dnosma

TIaIIOPOTHUKOBUIHBIE CMEHMIIM 3BCTEIUYHbIE CEMEHHBIE PacCTEHMs C NPHHIU-
MUAILHO MHOM KOHCTPYKIMEH OCEBBIX OPraHOB, IVIABHAs OCOGEHHOCTH KOTOPHIX
cocrosla B COBMELIEHUM BTOPMYHOI JpeBecUHO (yHKIMII NpOBEAEHUA BOAbLI
M MEXaHMYeCcKoii. YTpara Kopoii OIOpHOii poJii MOBJIEKIIa 32 c000i 3HaYMTEIbHOE
ocjiabieHue esiTeJIbHOCTH (eJUIoreHa, KOppenupoBaBliiee ¢ akTUBU3aLMei pabo-
TBI KaMOus1, KOTOpasi y HEKOTOPHIX APEBECHEIX PACTEHUIl NPOJO/KAETCH AECATKI
U COTHH JieT. Y 06J1aaloIuX BTOPUYHBIM YTOJIIEHUEM TPaBIHUCTHIX IIOKPLITOCE-
MEHHBIX pacTeHMI C OTMUPAIOIIMMHK Ha HebJaronpusATHOE BpeMs rofa rnoberaMu
KaMOuii PyHKIIMOHMPYET ONVH BereTallMOHHBIN IIEPUO,

JpeBecHbie pacCTeHHS — OCHOBHOIM KOMITOHEHT JIECHBIX OMOIIEHO30B, 3aHHU-
Maronux okoso 30 % cymu. 3HayeHue ApeBeCHBIX HacaXIeHWil, KaK eCTeCTBEH-
HBIX, TAK ¥ MCKYCCTBEHHBIX, COCTOUT HE TOJIBKO B MX OrPOMHOI OMOI0rn4ecKoi
NPOAYKTUBHOCTH, OINpeNeasieMoii KOJIMYECTBOM OpPraHMYECKMX BEINECTB, HaKall-
JINBaeMBIX BO BCEX OpraHax pacTeHMi, HO ¥ B BHIIIOJIHEHUH CJICAYIOIUX BaOXHBIX
yHKumiA: peryIdiuy comepXaHusi aTMOCHEPHOI BIIaTH, BLUIEJEHHM KHCIIOPO-
Ia npu (OTOCUHTE3E M, ClleHOBaTe]bHO, — obecleuyeHne CYIeCTBOBAHHA BCEX
XuBBIX cymectB. Hemapom jieca HasbiBaloT «IerKMMHM ILIAHETHI». JlpeBecHbIE
pacTeHMs1 NPEACTABJIAIOT Co6oil BaXHeilllee ChIpbe JUIS pasHBIX OTpaciieil mpo-
MBILIUIEHHOCTH, MHOTHE U3 HUX M3[IaBHA BBEJIEHbI B KYJILTYPY KaK IEKOPaTHBHBIE,
TUIONOBLIE pacTeHMs, 4 TAKXKe KaK MCTOYHMKHU [EHHEIX JIEKAPCTBEHHEIX BELECTB,
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HaTypaJlbHOIO Kay4yKa, [yTTaliepyy u Apyrux npoaykros. He ciayualiHo mostoMy
aHaTOMUM JPEBECHBIX PacTeHUH yAeJsIoT 6oJbIIoe BHMMAHKE He TOIBKO B Go-
TaHMKE, HO ¥ B JIECOBENEHHUH, JIECHOM TE€HETHKE M CeJEKIMH, WHTPONYKIIVH,
IPEBECHHOBEICHH Y.

2. OGmue 3aKOHOMEPHOCTH CTPOEHMA OJHOJIETHHX cTebeli,
MHOI'0JIETHUX BeTBeif M CTBOJIOB XBOMHBIX M JIMCTBEHHBIX
ApeBecHbIX pacTeHuii

OnHoseTHHE CTeONM XBOHHBIX MMEIOT JIOMACTHRIE OYEPTAHMS NMONEPEYHBIX
ceueHuii (puc.95A). Jlonactd, Ha3bIBaEMbIE AUCMOSHMU NOOyUKAaMU, TIPEACTa~
BISIOT co00if cpocummmecs co crebineM ocHoBaHust JMcTheB. Ilonm smmumepMoit
HaXOIUTCS 2unodepma, OOBIYHO COCTOSINAS1 U3 TOJICTOCTEHHBIX ONPEBECHEBLIMX
xieTok. Drybxe pacnonoxeHa phixiasi XJ0podMLUIOHOCHAS NTapeHXMMa JIMCTOBBIX
nonyueK, TOCTeNEHHO Iepexoiduias B NMapeHXHUMY HMEepBUYHONM KOpHI ctebis,
B KOTOPOif, KaK ¥ B JIMCTOBBIX IOAYIIKAX, MOTYT GBITH CMOJISTHbIE XOAbI.

AHaTOMMYECKH OJHOJIETHHE CTEGJIM JIMCTBEHHBIX APEBECHBIX PACTEHUI CXOMI-
HEI CO CTE€OJIIMHM TPaBIHUCTHIX JBYAOJNbHBIX, HO HEKOTOPBIMU NIPU3HAKAMM OTIIHM-
4al0TCcA OT cTe6eit XBoitHEIX. CTe6M JIMCTBEHHBIX TIOPOJI B CEpelHE MEXI0Y3Hit
B O4YepTaHUM OKpyTisie (puc. 95 B), MUCTOBBIE NOAYIIKM MOTYT GHITH JIMIIB B Y3-
Jax. PacnonoxeHHass HEIIOCPEACTBEHHO MO SMUAEPMOii IEPBHYHASA KOpa COCTOUT
M3 KOJUIEHXMMBI ¥ MapeHXHMBl. KpaxMaloHOCHOe BiIarajmiie, npeiacrasisioniee
co0oif caMblii BHYTpeHHUI CIOH IEPBUYHOI KODHI, Y APEBECHBIX PACTEHMI YeTKO
He BeIpaxeHo. UHorga HapyXHas 4acTb CTeJIi MMeeT HECKOJBKO CJIOEB Ma-
PEHXUMHBIX KJIETOK, COCTaB/AIOIMX NEPHLUMKI, HO Yy GOJBIIMHCTBA APEBECHBIX
pacTeHUi ero Her.

TpoBonsmas CUCTeMa Heny4kogozo (CILIOLIHOTO) cmpoetus. TOHKOCTEHHbIE
KJIETKM TIepBUYHOU (J103MBI PaHO OTMUPAIOT U Ae()OPMHUPYIOTCH, HO Y GONbLIMH~
CTBa JIMCTBEHHEIX NEPEBhEB M HEKOTOPHIX XBOWHBIX, HANpUMEpP, Y apayKapuu,
B COCTaB TNEPBUYHOK (PJIOSMBEI BXONAT PACIONOXEHHBIC IpynnaMy nporodro-
3MHBbI€ BOJIOKHA C TOJICTHIMHM OpeBecHeBalOUIMMU obosoukaMu. C BHYTpeHHel
CTOPOHEI K HMM NPHUMELIKAIOT BTOPHYHbIE MPOBONSIIME TKaHU. BropuuHkie Jiy6
M IpeBeCHHa, paslieJiecHHBIE KaMOMaIbHON 30HOIf, NepeceyeHbl B paauanbHbIX
HanpaBJIeHHAX Y3KMMH WIH JOBOJILHO IIMPOKMMH TOJIOCKAMU KJIETOK, TAKKe Bbl-
TAHYTHIX paguanbHoO. D10 Aybo-dpesecunnbie ayyu. HanbonblIyio NpoTsKeHHOCTD
HMMEIOT TIepBUYHBIE JIy4H, BOSHUKAIOIME elle B nepuol nuddepeHUHaLMU Nep-
BUYHEIX TIPOBOAALIMX TKaHeH U COeNUHAIONIME CEPALEBUHY C MEPBUYHOI KOpOIA.
Bonee KOpoTKKe Jiyud, HOrpyXXeHHbIe BO BTOPUYHEIE JIy0 U ApeBeCUHY M He JO-
XonfmMe OO0 CepaleBUHbI ¥ MEPBUYHOM KOPHI, Ha3biBalOT BTOPUYHBIMH. JIyGo-
JIpEeBECMHHEIE JIyYH OCYIIECTBISIOT (PM3MOJIOTHYECKYIO CBS3b HE TOJBKO MEXHIY
06erMH TIPOBONAIINMH TKAHAMM, HO M MEXIY Pa3HBIMU CIIOAMHU KaXIOH U3 HHX.
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Puc. 95. CxeMBI CTPOCHHSA OTHOJIETHUX CTe6el XBoliHOro (A — cocHa) 1 crBenHoro (B)
ZlepEBBEB.

Obo3na4enus: B.Ap — BTOpHYHasA ApPeBECHHA, B.JI — BTOPHYHKIH JIy0, B.(JI — BOJIOKHA
npotodioaMel, Il — TUIOAEPMA, KJI — KOJUIEHXMMa, KM6 — KaMmGuii, naj — Jy6o—
JpeBeCHHHbIN JIyY, JL.II — JIMCTOBasi MOAYLIKA, JI.C — JIMCTOBOM ClIeH, .K — TepBUYHas
Kopa, MM.3 — MNEPUMENY/UIpHAasi 30HA CepAUEBMHBI, ILI.K — MApPeHXuMa NepBHYHOM
KOPHI, C — COCYA, CM.X — CMOJIAHbIEe XOIbl, Cll — CepAleBHUHa, dr — devtoreH, X1 —
XITOpEeHXHMa
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ITepBuyHas IpeBecHHa, COCTABISIIONIAsE CAMYIO BHYTPEHHIOIO YacTh JIPEBECUHHOTO
LWIMHApPA, UIMEET OYeHb HeOOJBINOH 00neM.

CepnueBnHa, cocTosilias M3 NapeHXMMHBIX KJIETOK, pa3fe/icHa Ha IBE 30HBI:
HapyXHYIO, Ha3biBaeMylo TIepUMeNY/UISIPHO# (OT rpey. peri — BO3Ne M JIaT. me-
dulla — cepnuesuHa), 1 BHYTPEHHIOW. OTHOCUTENEHO MEJIKHE U TONICTOCTEHHbIE
KJIETKM TIepUMERYIUIApHOI 30HBI IPUHUMAIOT aKTUBHOE Y4acTHE B NEMIOHMPOBa-
HMH 3aMIaCHOTO KpaxMaJia M €T0 CE30HHBIX MpeoGpa3oBaHMsIX.

B omHoneTHUX CTEOJISIX IPEBECHBIX PACTEHUil, TIPOM3PAcTaOIMX B YMEpPEH-
HOIf KJIMMaTH4YeCcKoil 30He 3€MHOTO Illapa, yXe B cepeiuHe UIOHA B CeBepHOM
TOIyLIapuH MM B cepeuHe AeKabpsa — B FOxHoM — 3aknanniBaeTcs ¢esuioreH,
a 7ol HEKOTOPHIMM YCTbUIIaMM pa3BMBAIOTCH weveguyxu. Yame Bcero ¢euioreH
3aKJIafiblBaeTCa B 3MUAEpMe, CyO3IMIePMaIbHOM CJIoe KJIETOK, pexe — Iiayboko
B TIEPBUYHOI KOpe WIH JaXe B Jiy0e. ¥ COCHBI OH OOBIYHO 3aKJIaAbIBacTCs MOJ
runonepMoi (puc. 95A), y TMCTBEHHUIB! M €/I¥ — TI0J JTUCTOBEIMH TTOMYIKAMH.
PanHee 3anoxenue deutoreHa, Korua nobery eie akTuBHO PacTyT B JUIMHY, 00b-
SICHAETCS] HEOOXOAMMOCTBIO 3aIUTHl BHYTPEHHUX TKaHEH CTeOJs OT MIIMILHETO
HCTIapeHus1 U meperpeBa. Bty ¢yHKuMIO BHINONHSAET obpasyeMast desuioreHoM
npo6ka (desurema), KOTopasi K KOHIY BEreTallMOHHOIO TIEpHOJia TIOKPHIBaeT BeCh
ctebenb. BMecTo 3e/IeHOro OH CTaHOBUTCSI TEMHO-0YphIM, Ha €r0 ITIOBEPXHOCTH XO-
polo 3aMeTHHI YeyeBHYku. Hapsigy ¢ npooxoii ¢esutoreH npon3BoAUT U HEMHOTO
dennonepMbl. Y HEKOTOPBIX CYOTPOIIMYECKUX DACTEHM, UMEIOLIMX SHUAEPMY,
COCTOSIIIYI0 M3 OYEHb TOJCTOCTEHHBIX KJIETOK, ITOKPBITBIX MOIIHOU KYTHMKYJIOM,
nepuaepMa (KoMIuieKc npo6ku, deioreHa u desuonepmsl) 06pasyeTcs He B rep-
BBIii TOJl XXU3HM cTeONs, a mo3xHee. CoBceM He pa3BHBAEeTCs IEpUAEpMa Y OMEJIBI,
napasuTHpYIOIEi Ha AepeBhsX.

He3zamonro 1o okoH4aHMs BereTaliilOHHOro nepuona Ha noéere GopMUpyIoT-
cs1 TIOYKH BO30OHOBJICHHUS, NEATEBHOCTh KaMOUs TIPEKPaIaeTcsl, OH MePeXoauT
B cocrosiHue nokos. Ilocie onaneHus: AMCThEB Ma3ylIHbIE MMOYKM OKa3bIBAIOTCS
HaJl JINCTOBBIMHM pYOllaMH{, Ha IOBEPXHOCTM KOTOPEIX MOXHO BHIAETH OCTaTKM
NPOBONANINX TIYYKOB JIUCTOBEIX cefoB (puc. 65). B TakoM Ge3nMCTHOM cocto-
AHHUH, CO CTeGNSMH, TMOKPHITHIMM HPOOKOH, 3alUINAoNielf BHYTPEHHHE TKaAHM
OT JeHCTBHSA HU3KHMX TEMITEpaTyp, M00eru pacTeHUit 3MMyIOT.

Cnenyionieif BeCHOM M3 MoYeK pa3BUBAIOTCS HOBHIE NMOGErH, a B MpOLLIO-
TOOHMX AaKTUBU3MpPYeTCs KaMOuil, oOpa3yioliuii HOBHIE 3JIEMEHTHl BTOPHYHBIX
JpeBecHHBI ¥ Jiy6a. Tak nponoimkaeTcss M3 roaa B o,

IIpobyxneHne KaMOusi CTAMYJIMPYIOT TOPMOHBI — @yKCuHb!, — TOCTYNAIOIIHE
B HErO M3 aleKCOB pacnycKaloluxcs noyek. HayaBImuce o nmoykamu, Jesreib-
HOCTb KaMbusl pacTipocTpaHsieTcss B HUCXOISIIEM HarpasieHNu (GasHneTaisHo),
M IIPYMEPHO Yepe3 Mecsll OH BO30GHORBISET paboTy B OCHOBaHMM CTE6IIs.

YBennueHue o6beMa MPOBOASIIMX TKaHEH Kak CJIeACTBHE €XETrOoNHOM mes-
TEJIbHOCTH KaMOMsl, TIPMBOIUT K N3MEHEHMIO NIEPBOHAYAILHOM CTPYKTYPHI CTe6/Id
(puc. 96).
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CHapyxM 0T ipeBecuHE, 06pa30BaHHOI B IIEPBBIN TOJI XM3HH Mo6era, pacio-
JIaraloTca IPUPOCTHI ATOM TKAHH BCeX Moceayomux jeT. MX Ha3pBaloT 20006btMu
npupocmamu, Wi 200oevimu Koabyamu. CaMasi BHyTPEHHSAS 4acTb FOHOBOTO NPHUpO-
CTa COIEPXUT GONBIIOE YMCIIO BOAOTIPOBOSIIMX 3JICMEHTOB, a B HApYXKHO! 4aCcTH
KaXJI0ro KoJIblia HanGobLimit 06beM (M COOTBETCTBEHHO HanGOMBIIYIO IUIOanh
Ha TIONePEYHOM Cpe3e) 3aHUMAIOT TOJICTOCTEHHbIE JIeMEHTHI, MTPAIOIINE MeXa-
HHYECKYIO pollb. B cBfI3M ¢ 3TUM B ronoBOM NPHPOCTE PANIUYAIOT PaKHIow, WIK
8eceHHI010, NPEBECUHY M PACTIONIOXEHHYIO CHAPYXH OT Hee 103011010, WIN AemHI0i0.
ITepexon or paHHe#t ApeBECHHBI K MO3HEN B Npejeiax rof0BOro NpupocTa Mo-
XeT OBITh TIOCTENEHHEIM WX JOBOJIBHO pe3KUM. Pasiinyue B XapakTepe CTPOCHMs
TO3HEN APEeBECHHEI OHOTO MPUPOCTa M PaHHEH peBeCHHBI IIOCIEAYIOLIEro 00y-
CJIOBJIMBAET HAIMYME MEXIAY NPUPOCTAMHU PA3IMYMMBIX HEBOOPYXCHHEIM INIa30M
rpaHii. 3To T03BOJSCT ONPEAENATh BO3pAcT JII06Oro yyacTKa CTBONIa MJIM BETBH.
OnHako He BCera YMciIo NPUPOCTOB IPEBECUHEI COOTBETCTBYET BO3PAcTy OpraHa.
HHorna B TeyeHNe BereTallMOHHOTO Tieproa o0pa3yeTcs He OfHO, a iBa KojblLa
IpEeBECHHE], Ha3bIBa€MBIX B 3TOM ciTydae 2oxcHomu. IIpuanHaMu UX oGpa3oBaHus
MOTyT OBITh BPEMEHHOE MpPEKpalicHUe AesTeTLHOCTH KaMOMsl TIPH CWJIBHBIX Be-
CEHHMX 3aMOpo3Kax, YOMBAIOIUX MOJIOAYIO JIUCTBY, a TAKXKE MPU YHUYTOXECHUH
JIUCTHEB TYCEHULIaMM WU ApyrMMHM BpenutesisiMu. Ilocne pa3BUTHS HOBBIX oGe-
TOB M3 CIfALIMX NOYEK KaMOMif BOCCTAHABIMBAET CBOIO HesTENbHOCTD. JIoXHEIE
KOJbLIA IPeBECUHEI Yalle Bcero obpasylorcsi HE B CTBOJIE, a B BeTBsiX. Kak mpa-
BWIO, OHU HE MMEIOT 4eTKO BHIPAXCHHBIX TPaHMI, HEpeaKo OHU (OpMMPYIOTCS
He I10 Bceif OKPYKHOCTH JPEeBECHHHOTO LIWIMHAPA.

Hapsany ¢ ynBoeHUEeM KoJIell IPEBECUHEI HHOTA IPOMCXOIUT U MX BRITIATICHHE.
Yamre Bcero 3TQ GRIBaeT y YTHETEHHBIX PACTCHUI! B €CTECTBEHHBIX HACAKICHMSX,
a TaKKe MpH ocjiablieHUN NIMTAaHUS PaCTeHUI B pe3ybTaTre CHIBHON 06pe3K Win
HMCTOILEHHUS TIOYBEL.

Y pacTeHmit TPONIMKOB, IJie HET OOJBIIMX CE30HHBIX KOJIeOaHMi KuMaTHye-
CKMX YCJIOBMIA, TPAHMLIBI MEXIY FOIOBEIMH TPHMPOCTAMU OOBIYHO HE BHIpPaXEHHI.

YacTb cTe6nd, pacroloXeHHYI0 CHapyXH OT KaMOusi, Ha3bIBaIOT Kopoii. AHa-
TOMHUYECKH 3TO CIIOXHBI KOMIUIEKC TKaHeil pasHOro IpoMCXOXaeHus. B cpas-
HHUTEJILHO MOJIOABIX CTBOJIAX M BETBAX KOPAa COCTOMT M3 HApYXHO TEpUAEPMEI,
flepBUYHOM KOPHI M Jiy6a, MIPeMMYLIECTBEHHO BTopHyHoro (pwuc. 96, 3, 4). B or-
JIMYKe OT BTOPHYHOI NPeBeCHHBI BO BTOPUYHOM JIyGe TPYAHO, a ¥ HEKOTOPBIX
JIPEBECHEBIX TOPOJ MPAaKTUYECKH HEBO3MOXHO ONPENEIUTE IPaHHIILI MEXIY Iofo-
BBHIMH IIPUPOCTaMH.

Bxozgipe B cocTaB Jiy0a CHTOBMIHbIE 3IEMEHTH OOBIYHO (DYHKIMOHMPYIOT
OIIVH BeTeTallMOHHBIN TIepHOJI, 3aT€M OHM OTMHUPAIOT U Aedopmupyrorcs. [Toaromy
B MHOT'OJIETHHX OCEBBIX OpraHax ¢byHKIMIO IIPOBEAEHUS IIPOXYKTOB aCCUMMIISIIMM
BHIMOJIHSAET TOJIBKO CaMasi BHYTPEHHSISI 30Ha BTOPUYHOTrO J1y6a, 06pa3oBaBLIascs
B TeyeHHe TeKyliero rona. Ee Ha3piBaloT npogodsaueli. CHapyXu OT Hee HaXOmATCH
TIPOLUIOrOfHME, a Jajblile — enie Ooee cTapble NPUPOCTE JIyb6a, B COBOKYITHOCTH
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COCTAaRIAIOLINE Henpogodauyro 3oxy. OHa yd4acTBYeT B 3allaCaHMM BEILIECTB, MX
BBIJEJICHHM, ¥ MHOTMX DacTeHHI BHIMONHSET TAKKEC MEXaHHUYECKYIo (ByHKLIMIO.
B cBf3u ¢ 3TMM HENpPOBOASAIIAsA 30HA UMEET HEOMHOPOIHOE CTpoeHHe. OCOGEHHO
BaXHOe 3HaYCHHE MMEIOT coliepXalluyecs B Hell XWUBble NMapEHXUMHEBIE KJIETKH.

YToJieH e CTBOJIA WIN BETBH BHI3LIBAET HEOGXOMMMOCTD Pa3PacTaHys KOPhI
B TAHTEHTAILHOM HallpaBIeHUH. DTOT NPOLECC Ha3kIBAIOT duramayueii. B Mono-
JIBIX BETBSIX AWJIATallisA MOXET OCYILECTRIISATECS IYTEM PAcTKEHHS NapEHXUMHBIX
KJIETOK B TAHTEHTalIbHOM (TO €CTh MapajUleJIbHOM NOBEPXHOCTH) HANpPABICHHH.
B Gonee craphix, a ciieloBaTeIbHO — Gojiee TOJNCTHIX BETBSIX M CTBOJIAX, pa3pa-
CTaHHe KOPHI MMPOMCXOOUT HE TONBKO NYTEM PacTsSKeHUs, HO, TIABHBIM 06pa3oM,
BCJIEIICTBYE JEJICHHS XUBBIX MapeHXMMHBIX KJIETOK, BXOISAIINX B COCTaB NEpPBHY-
HoIi Kopsl 1 Jiy6a. B ry6e 3T0 MOTyT GBITh KJIETKH, paciiojiaraloliecs poaoabHbI-
MU TSDKaMH (TSKeBast TapeHXMMa) U KIETKH Jiyyeit. B mepBoM ciyyae auiatauuio
Has3hIBAIOT dugbghy3noii, BO BTOpoM — ayyegoii. Ilpu nMydyeBolt DuiaTauuy JIydyd
CWIBHO PaCIIUPSIOTCS B HApYXHO# 4aCTH U Ha MOIEPEYHHIX cpe3ax MprobpeTaior
OYEepTaHUs TPEYTOJbHUKOB C BEpPHIMHAMHM, 0OpalllecHHBIMM K KaMOHaJIbHOI 30He
(puc. 96, 5, 6). YV HeKOTOPLIX IOPOX, HATIPUMED, Y SICeHsI, KiIeHa, JiydeBas ¥ qud-
dby3Has unaTanus TPOMCXOISIT OXHOBPEMEHHO. B pesysibTaTe 3TOro mporecca
B niepudrepuyeckoii YacTy KOphl 06pa3yeTcs MOIIHAs TTapEeHXMMHas 30Ha, KOTopast
CIIy>XWT He TOJIbKO pe3epByapOM 3alacHbIX BELECTB, HO M YYaCTBYeT B 3aJI0KEHUH
¢etoreHa ¥ ¢GopMMPOBaHMM BHYTPEHHMX mepuiepM. Tak Kak BXOAAIME B MX
COCTaB KJIETKH IPOOKM HENIPOHMLIAEMBI HU JUIS XUAKHUX, HU Ul ra3oo0pa3HbIX
BEIIECTB, TO PACIONIOXKEHHbIE CHApYXH OT HUX KJICTKH IEpBHYHOM KOPH M BTO-
pHUdHOro JIiy6a oTMupaiotT. OTMepIINe Y4aCcTKU KOPBI BMECTE C Pa3ie/IFIOIUMH UX
nepuIepMaMHi COCTABISIIOT KopKy, Win pumudom (puc. 96, 6). 3anoxeHue BHY-
TPeHHUX (eJTIOTEHOB NPOMCXOOUT HEOXHOKPATHO, M Ha CTBOJIAX M MHOTOJIETHHX
BETBSIX HAKaIUIMBAeTCA KOPKA, JOCTHIAIOMIAs HepeaKo OOMbLIOA TONIMIMHEI.

Ecu Ha NOTepeyHBIX Cpe3ax KOPKH MEpUIepMbl PaCcITOJIOKEeHbI OTAEABHBIMHI
KOJIbIIaMM, €€ Ha3LIBaIOT Koabyesoi. Eci nepuaepMel paciooXeHE! KOPOTKMMH,
COCHUHAIONIMMHICA MEXIY co00i, 06bIYHO BOTHYTHIMH BHYTPhH CTBOJIa AYraMu,
KODKY HasbIBaloOT Hewyiivamoii (puc. 96, 6). Kopka TpeloXpaHsieT XMBHE TKa-
HHU JiepeBa OT COJNHEYHBIX OXOroB; o0/amas Majloifl TEIIONPOBOAHOCTHIO, OHA
3amMINacT TKaHH OT JeHCTBMSL HU3KMX TEMIEpaTyp, IPENSTCTBYET MEXaHWYec-
KUM NOBPEXACHHUAM Y TOBBILLIAET YCTONYHUBOCTD IepeBa NPOTUB NMPOHUKHOBEHHS
B Hero BpeaMTenieil. OnaaeHreM HapyXHBIX CJIOEB KOPKM HOCTHraeTcsl yaajleHHe
M3 pacTeH!s OTXOIOB MeTaGoNu3Ma.

Taxum 00pa3oM, Kopa CTapbIX CTBOJIOB M CKENIETHBIX BETBEil IpeBECHBIX
PacTeHHi COCTOUT U3 KOPKHM U BTOPMYHOTO JIy6a. OHAaKO Y HEKOTOPBIX AEPEBhLEB,
HanpuMep, Yy NUXTHI, Gepesbl, KOpKa pa3BMBaeTCs B OCHOBaHMH TOJNBKO OYEHDb
CTaphIX CTBOJIOB, 8 CHJIBHO Pa3pacTalollasics BCJICACTBUE HWIATAllMM IEpBHYHAs
KOpa coXpaHsIeTCH ACCATKH JeT. CTBOJNBI M BETBH 3THX JE€pPEBbEB MMEIOT JIMIIb
HapyxHylo nepuaepMy. Kopku Her W y 3eMIsSHMYHOTO fiepeBa M SBKAJMIITOB,
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XOTS Ha X BETBSIX M CTBOJIAX €XEroaHO 3aKiaabiBaeTcs (esuloreH U pa3BuBaeTCs
nepuuepMa. TkaHu, pacroloXeHHEIE CHApYXM OT Hee, onanaoT. BeTsu M cTBO/BI
3THUX JEPEBHEB UMEIOT IIAJKYIO ITOBEPXHOCTb.

3HayuTeNbHElE BO3PACTHBIC W3MEHEHMS 3aTParMBaloT He TOJBKO KOpy, HO
U IgpesecuHy. Hapyxuylo, Gojiee MOJNOOYI0O 4acTb IpeBECHUHBI, OCYLIECTBIISIO-
LIYIO TIPOBEJEHNE BOIBI, HA3LIBAIOT 3a6040KHOI dpesecunoil, WIM TPOCTO 3a6010-
Hbl0, a BHYTPEHHIOIO, Gojiee CTapylo 4acThb — Adpoeoii Opeeecuroii, WA A0pom
(puc. 96, 6). Mexnmy sIpoM U 3a6OJNOHBIO ¥ HEKOTOPHIX NEPEBbEB HAXOUTCS
cnenas dpesecund, OTIMYAOUIAsACA OT 3a00JOHM MEHBLIMM COIEpXaHUEM BOIBI.
ITo 0co6eHHOCTSIM CTPOEHHUA APEBECUHEI APEBECHBIE PACTEHUS COCTABIAIOT TPU
TPYTIILL:

— SAPOCTIENIOAPEBECHBIE, HMEIOIIME SAPO, CIENYIO IPEBECHHY U 3a600Hb (6e-

PECKJIET, BA3, KPYIMHa);

— SIPOBHIE, C XOPOIIO Pa3BUTHIMU SAPOM U 3a60JI0HBIO (COCcHa, 1y6, nﬁnom{)
— cheJonpeBecHbIC, Y KOTOPBIX €CThb TOJBKO 3a60JIOHb M cCrieiasl JpeBeCHHa

(emb, muxra, 6yK).

SAnposas npeBecHa TeMHee 3a60J0HHOM. BeneacTsue NUrMeHTauyuu 060m10-
YeK COCTaB/ISIONIMX €€ KJIETOK OHa MOXET IIPHOGpeTaTh pa3Hylo OKPacKy: XeJITyIo
y 6epeckiieta, 6apbapuca, KpacHy10 — y Kullapuca, KpaCHOBaTO-KOPHYHEBYIO —
Y COCHBI, TEeMHO-KOPHYHEBYIO — Y THCCa, BUIIHM, YEPHYIO — y 56€HOBOrO JAepeBa,
MypIypPOBYIO — Y Le3aIbIIMHUH.

SnpoBasi IpeBeCMHa He TMPOBOIUT BOAY, TaK KaK TMOJOCTH €€ NMPOBOMSIIUX
3JIEMEHTOB 3aKYIIOPMBAIOTCSl pa3HBIMM BELIECTBAMU: Y XBOWHBIX OHM 3amlOJIHSA-
10TCH Hcusuyeil (pacTBOpOM cMON B 3(MPHBIX MACJax), Y JTUCTBEHHBIX TTOPOX —
MHHEPaJIbHbBIMY WIH OPraHNYECKUMH BEIIECTBAMU, B TOM YHC/Ie — (hDeHONbHEIMU
COeMHEHUSIMH. Y HEKOTOPHIX JIMCTBEHHEIX HIEPEBHEB B TONOCTH NPOBOMSAIIMX
3JIEMEHTOB 4epe3 IOophl BpacTaloT PAacHONOXEHHBIE PSANAOM C HUMM KIICTKM Jpe-
BECHHHOM IAPEHXNMBbI, 06pa3ys My3bIpeBUAHBIE muatbl. OCOGEHHO aKTUBHO 3TOT
TpOoLIeCC IPOUCXOAUT Y Oeloit akauum.

B sampoBoit apeBecuHe 000JIOYKM KIJIETOK Goliee TOJICTHIE U 6Golee CHIIBHO
ollpeBecHeBaloIue, YeM B 3a60/0HHON. C 3THM CBA3aHBI €€ BBICOKUE (U3UKO-
MeXaHH4ecKHe CBOMCTBAa. Y HEKOTOpPBIX MOPOX SIAPOBasi IpeBecuHa obGpasyeTcs
o4eHb paHo. Tak, y cymaxa yOGWJILHOro OHa HOSABISETCS yXe Ha 2—3-if ro Xu3Hu
BeTKM, y Genoil akaumu — Ha 5—6-if, y ay6ba — Ha 9-10-it roms. MommHocTs
SIPOBOM JpeBeCHHBI MpPENCTaBIseT co00i BUIOBOH IIPHU3HAK, HO OHA 3aBUCHUT
M OT BHEIHHX YCJIOBHA, B TOM 4YMCJie — OT CBOICTB IIOYBBHI ¥ OT BO3pacTa Jiepesa.
Y OTHOCHTENILHO MOJNONBIX, GBICTPO PAacTYIIMX IEPEBbEB SAPOBOM HPEBECHHEI
MaJio, y Gojiee CTaphiX 3K3eMIUISIPOB, a TAKXKE Y MEUICHHO PacTyIUX IEPEBLEB ¢
3HAYNTENLHO OOJbllie.

TaxuM o6pa3oM, Ha CIIaX KPYIIHBIX CTBOJIOB M BETBEH IPEBECHBIX pacCTeHHUH
MOXHO pa3JIMYUTh 5 aHATOMO-TONOTrpabHYECKHMX 30H: KOPKY, HCUIHeOesamenbHblii
4y6, Kambuii, Opeeecuny W cepoyeeuHy.
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3. KamoOnii

Kam6uii mosiBisieTcs B 9BCTE/IMYECKUX CTEO/ISAX TOJIOCEMEHHBIX M JIBYHONb-
HBIX TTOKPHITOCEMEHHBIX PacTeHMii emie B nepuoxn auddepeHManuy nepBUYHbIX
npoBomsimiuX TKaHeid. Ero KiIeTKu BBIWIEHSIOTCA M3 KJIETOK NMpOoKaMOMs, Haxo-
JAIMXCS BO BHYTPEHHE! 4acTW NpoKamMOuaabHOro Tsaxa. Jlensch TaHreHTanb-
HO, TO €CTb NapaJuleJIbHO MTOBEPXHOCTH OpraHa, KJIETKH NMpoKaMOus, uMelouiue
MHOT'OYTOJIbHBIE O4YEpPTaHUS TOMEPEYHbIX cedeHHil, obpasyloT KJIeTKM KaMous,
PacnoJIOXEeHHbIE CHayajla HEPOBHBIM clioeM. Koria ero KiIeTKy CTaHOBATCA Ta-
OMTYATBIMU B BepXHEi NpoeKUuU, CIOi BbIpaBHHUBAETCS. DTOT CIOA KIIETOK,
BOSHHMKIIMIA HEMOCPEACTBEHHO M3 KJICTOK IIPOKaMOMsI, Ha3BIBAIOT WHUKUANLHBIM
cnoem kambus. KiieTku nocneHero, Aeisich TAaHIeHTAILHO (IIEPUKIMHATBHO), OT-
YIeHAIOT HapyXy U BHYTPb TaKue€ Xe NPO3eHXMMHBIE KJIETKH, Pacrioiaraloniuecs
Ha TIONIEPEYHBIX Cpe3aX pagualbHBIMM psimaMé. CaMble, MOJIONbiE TIPOM3BOIHbIE
HMHMIIMAJIBHOTO CJIOA, TPHMBIKAIOIINE K HEMY C JBYX CTOPOH M COXpaHSIOUIMe
CIOCOGHOCTh K TAHTCHTANIHHBIM JEJICHUSM, Ha3bIBAIOT MAMEPUHCKUMU KAEMKaMU
dnoamy (ny6a) u mamepunckumu Kaemxamu Kcusemst (npesecusr). MHunmans-
HBIA cloii KaMOusi BMeCTe C MaTepMHCKUMM KJI€TKaMH OyIZylIMX BTOPWUYHBIX
NPOBOISAIIMX TKAHEH COCTABIIeT Kambuansiyto 3oy (puc.97).

MartepuHCKIE e | B Knetku
KJIETKH B CTaIMH
doambr 'B | I'B| 1A | T'A pocra
I'B| I'B|TTA|TA| 2B | 2B
Kamobu-
1’ 1' S l’.... l’A oee I’A... 2’ . 2’ ..... 2’A 2‘A anbHasg
30Ha
- U - u u u oo B e u u os U oo u
1 2 2 2 2A | 2A [2A| 2AA| 3
I/ ----- 1 1A | 1A | 2B |+2B+| 2BA | 2AB | 2AA
16 | 1B | 1A | 1A | 2BB | 2BA | 2AB
MarepuHCKHe
— 16 | 1B | 1A | 2BB | 2BA
KCHIIEME 16 | 1A | 2BB
Knetkn
1B 1A B CTaIM
pocra
1B

Puc.97. PacnofioXeHue KIETOK KaMOMaIbHOM 30HB M MX IIPOU3BOIHBIX
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Knetku, o6pa3oBaHHbIE MATEPHHCKMMHU KJIETKAMH JIy0a ¥ IPEBECHHEI, IIOCTe-
NIEHHO Pa3pacTaloTcd B PaMalbHOM HallpaBlIeHUH M 3aTeM AuddepeHImpyoTcs
B 3JIEMEHTHI BTOPUYHOM ApEBECHHEI M BTOPHYHOro Jy6a. Tak KaK KIeTKU HHULH~
IBHOTO CJOS1 KaMOMsl OTYIEHSIOT MaTePUHCKUX KJIETOK APEBECHHEI 60IbIIE, YeM
MaTepUHCKUX KJIETOK Jiy0a, ¥ OHM AeJNATCA Yallle, TO ¥ APEBECUHB B MHOTOJIETHHX
opraHax Bcerna ObiBaeT Oobile, yeM Jiyoa.

VY npeBecHBIX pacTeHHii MHULUAIBHBIN COM KaMOMalbHOH 30HBI COCTOMUT
M3 JIBYX THIIOB KJIETOK: JUTMHHBIX, HPO3CHXMMHBIX, HAa3bIBAEMEIX 8ePemeH08UOHbIMU
UHUWUANAMU, N KODOTKMX, U30011aMEeTPUYECKHUX, PACIIONIOXEHHEBIX Ha TIPOIONBHEIX
cpe3ax B OOUH WIM HECKOJNBKO CJIOEB Pa3HOH TONIUMHBL. DTH KJIETKU Ha3bl-
BaIOT ayvesbimu unuyuansimu. KOMIUIEKCH JIyYeBbIX HHULMANEH HA TIPOXOJBHBIX
TAHIeHTAIBHBIX Cpe3aX, CAENaHHLIX B IUIOCKOCTH, MapaJUleJIbHONW TOBEPXHOCTU
CTBOJIa WM BETBM, MMEIOT pasHble ouepTaHus (puc. 98). BeiencrBiue CHHXPOHHBIX
JeJIeHUI BceX KJIETOK KaXIOro KOMIUIEKCAa BHYTPh M HapyXy OT HWHHUIUaIb-
HOro cjosi o0pa3syloTcsi KJIETKH, HapallMBalolye JyOsSHYI0O WIM JPEBECHHHYIO
YacTy JIy0o-peBeCHHHEIX jy4yeil. [103ToMy NpoTSXKEeHHOCTH JIy4yeit B paguaJIbHOM
HamnpasJIeHUH C BO3PAacTOM CTeOJis yBeINYUBAETCS.

A O AL (135

Puc.98. Spycuei (A) u HesipycHbiii (B) kamMGun Ha TaHTeHTanmbHOM cpese: A — Genas
akauus; b — rpyua.
Obo3na4enus: B.M — BEPETEHOBUIHBIE MHULIMAIY, JI.H — JIyYeBbIE UHULMAIH

BepeTeHOBUIHbIE KIIETKH KAMOUSA Y Pa3HbIX JPEBECHBIX IIOPOJl MMEIOT PasHYIo
IMHy. Y XBOWHBIX OHa BapbMPYET OT 2 [0 5 MM, XOTS y CeKBOWM HHOIIA
BCTPEYAIOTCs KJIETKH JUIMHON 10 9 MM. Y JIMCTBEHHBIX IPEBECHBIX MOPOJ IHHA
BEpPETEHOBUAHKIX KJIETOK Kojiebnercs ot 0,1 no 4,5 MM. 1o cpaBHEHMIO ¢ IIHHON
IIMPHHA KIETOK OYEHb Maja, pa3Mephl MX MONEePeYHUKA He MPEBHILAIOT OOGLIYHO
20-30 MKM, a ITONIEpEeYHMKM JIyyeBhIX MHMIMANE 0ObIMHO ele MEHBIIIE,

ITo Mepe yToMIIeHMs CTBOJIA JJIMHA OKPYXHOCTH KaMOGUAIbHOM 30HBI YBEJIM-
YMBAETCA HE TOJNBKO NyTEM PaCTSKEHHUs KJICTOK B TAHTCHTAILHOM HallpaBJieHUH,
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HO W BciencrBue MX JeineHuii. Tak, y BeiiMyTOBO# COCHEI 3a 60 et 4Yucjio Be-
peTeHOBMAHBIX MHULMaNe# BospactaeT B 30, a JyueBbIX MHMHOMaieii — Gonee,
yem B 100 pa3.

OueHb WIMHHBIE BEPETEHOBUAHEIE KIETKM JEJATCA NEPEropoIKaMM, pacro-
JIOXEHHBIMH KOCO K TNpONoJbHOI ocH. Takoe JejieHME Has3bIBAIOT 40%CHO-none-
peynoim (puc. 99 A). B pesynbTaTe ero BO3HHMKAIOT [Be KIETKH, PacHONOXEHHBIE
ONHa MO/ APYTOif, TIPH 3TOM IIMHA KaXIOi U3 HUX HEMHOro GOJbile MOJOBHHEI
JUIMHBI UCXOmHO# Kierku. OOpa3oBaBlIMecs KJIETKH 3aTeM YWIMHSIOTCH ITyTeM
HMHTPY3MBHOIO POCTa, BHEAPSAACh MEXIY COCEIHUMM KiaeTkaMH. Tak Kak MHTeH-
CHBHOCTb M TIPOJOJDKMTEIBHOCTh POCTa KAXIOW U3 3THX KJIETOK pasHbie, OOBIYHO
OlHa M3 HHX IO pasMepaM INpeBBINIaeT APYTYIO, MO3TOMY MX KOHIB HaXOHmAT-
¢ Ha pasHBIX ypoBHsIX. Takoit xkamMOGuit HaswIBaIOT WeapycHetm. OH XapaKTepeH
IUISl TOJIOCEMEHHBIX ¥ HEKOTOPHIX MOKPHITOCEMEHHRIX PACTEHMI, HanpuMep, s
a6mouu, rpyum (puc. 98 B).

YcraHOBIEHO, YTO B MpoLIECCE 3BOJIIOLMM BepeTCHOBUMHBIE KJIETKH KaMOus
YKOPaYMBAIUCh, a BMECTE C 3THM M3MEHSUIHCH ¥ YIVIH HAKJIOHOB IIEPEropooK MpHu
ux nenenmsx (puc. 99 B). B KOpOTKUX HHHLMAIAX OHH OPMEHTHPOBAHE! PaTUAaTb-
HO, TAKUM 06pa3oM, JeJIeHHE CTAHOBHTCS CTPOTO AHMUKAUHAAbHLIM W TIPHBOXUT
K 06pa30BaHMIO ABYX PaBHBIX IO pa3MepaM KJIETOK, PACIIOJIOXEHHEBIX OHa PSIOM

B
! r
a ,' 6
/ i
[ }I‘ a
/ b
] i
b |
/
! B
v 5
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Puc.99. JloxHo-nonepeynsie (a, 6, B) u panuansHoe (r) Ae/eHHs BEPETEHOBUIHEIX KIIETOK
Kambusa: A — obpasoBaHue HesipycHoro kambusa; B — M3MeHEHMe yIvIa HaKJioHa Hepe-
TOpPOJOK MpH JIOXHO—TIONECPEYHOM AEICHUHU, CBA3AHHOM C 3BOJIOLMOHHKEM YKOPOYEeHHEM
BEPETEHOBUIHBIX KIETOK; B — 06Gpa3soBanue spycHoro xamous
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c mpyroit (puc. 99 B). KoHIB! KIETOK B 3TOM CiIyyae HAaxXOHATCS TOYTH Ha Of-
HoM ypoBHe. Tako# Kam6uii HasbIBaIOT Apycreim (puc. 98 A). OH XapaKTepeH Wist
siceHs, 6eyoit akalMK U APYTUX JUCTBEHHBIX MOPOJ.

Henenusi, npusogsime K 00pa3oBaHHIO HOBBIX BEPETEHOBMAHBIX WHHIIU-
ayieif, mpoucxomdaT AOBOJLHO yacto. HaGmomeHuss mokasaid, 9TO Y XBOKMHBIX,
HalpuMep, Y NpeacTaBuTeNeil ceMelicTBa KMIIApHCOBBIX, KaXIas BEpPEeTCHOBMI-
Hasi KJIeTKa B TeYeHHUE BEreTAllHOHHOrO IepHona AeNUTCH JIOXHO-MOMEPeYHo
3—4 pasa, HO, KaK MpaBUJIO, COXPAHAIOT XM3HecrnocobHocth 30—40 % BHOBB
06pa3oBaBLIMXCA KJIETOK.

INosiBneHne HOBBIX MHULIHANEH B KaMGHAILHOM CJI0€ IPHUBOIUT K GOpPMHPO-
BaHMIO HOBBIX PafHaNbHBIX PANOB KJIETOK BTOPUYHBIX APEBECHHEI U JIyDa.

YBesmueHUE C BO3paCTOM YHUCIIA JIyUYeBbIX MHUIMAJEN TOXEe CBSI3aHO C Aelie-
HHMEM BEPETCHOBUIHAIX KJIETOK. EC/I NIpH JIOXHO-TIONEpeYHOM AEJIeHUH IIepero-
poaka cMelieHa K ONHOMY M3 KOHIIOB KJIETKH, TO MEHBIIIasi 3 00pa30BaBLIMXCS
KIIETOK CTAHOBUTCS JlydeBo! MHHuMansio (puc. 100 A). B nanbHeiiureM oHa MOXeT
JIEUThCS TONEPeYHo, o6pa3yss MHOrOCHOAHEINH JIy4d, a TakKke HMPONOJBHO, NPHU
9TOM JIy4 CTAHOBHMTCS MHOTODSIIHEIM.

HosBbie JryyeBEle MHHIIMAIM MOTYT OTWICHATHCS OT BepeTEHOBUIHON KIET-
Ku c6oky (puc. 100 B), y HEKOTOPHIX paCTeHMii OHM BO3HHKAIOT BCIENCTBHE
CerMEeHTallMM, TO €CTh MHOTOKPATHBIX NIOHEPEYHBIX NEJIEeHMH BepeTeHOBHIHOM
xierku (puc. 100 B). [Ipu 9TOM Hepenko BO3HMKAIOT CPa3y HECKONBKO KOM-

B.K B.K B.K B.K

WAL oI
| |[H-0-6-6
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Puc. 100. OGpa3osaHue Jy4eBhIX MHUIMANCH U3 BEPETCHOBUAHBIX KIECTOK: A — OTIEICHHE
OT KOHL@ BepETEHOBUAHOM KileTKH; B — OTIeNeHHe CO0KY OT BEpeTEHOBHMAHOI KIETKH;
B — cerMeHTaluA BepeTeHOBMAHOM KieTKM; I' — SlMMUHaIMA BepeTeHOBUAHOM KIETKH.
Obo3nauenus: B.X — BEPETEHOBUIHBIE KJIETKM, .U — JIy4eBble MHMLIMATIA
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TUIEKCOB JIy4eBbIX HHULMAIEH, Hadyalo KaXaoMy M3 KOTOPHIX MOXeET Harh Jiobas
M3 0o0pa3oBaBIIMXCA NMyTEM CETMEHTAlUMy KieToK. HakoHen, mosiBieHue HOBBIX
JIYYEBBHIX MHULMAICH MHOINA OKAa3bIBaeTCA ClEJCTBHEM DJIMMHHAIMKN BepeTeHO-
BUIHBIX KJIETOK, TO €CTh 3HAYMTEILHOTO YMEHBbIIIEHH HX JJINHbI U3-32 OTMUPAHHUS
KOHIIEBBIX YYaCTKOB, OGYC/IOBIEHHOTO CHABIMBAHMEM MX COCEJHHMH KJIETKaMH
WM KakuMU-1u6o apyruMu npuuuHamu (puc. 100 T). Ilpu aToM ocTaBlIasics
YacThb BepeT€HOBHIHON KJIETKM NpeBpalIaeTCs B JIyyeByl0 MHMLMAIb, MIPETepIe-
BalOILYIO B JaIbHEHIIEM, KAK M BO BCEX OTMEYEHHRIX BHIIIIE CITyYasxX, ONepeYHkIe
M TIponoNbHbIe AeneHns. Kak npaBuiio, 13 BHOBb BOZHUKIIMX JIyY€BLIX MHULMAIEH
CHaya1a GOpMUPYIOTCS OXHOCIOWHBIE OXHOPSIHEIE JIydM, 3aTEM OHHM CTAHOBATCS
MHOTOCJIOMHbIMM, a Y HEKOTOpbIX pacTeHMii, Hanmpumep, y myba, Oyka, uepe-
MYXM, ¥ WIMPOKMMU, MHOTOPSAHEIMU. Hexoroprie U3 06pa3oBaBILUXCS JIyYeBbIX
HHULMAIEH! OTMUPAIOT.

Bce ckazaHHOe NO3BOJIIET PaCCMaTPUBaTh KaMOHi KaK CTPYKTYPHO CJIOXKHYIO
MepucteMy. Ee ocHOBHOE OTIIHYMe OT APYToii BaCKYISPHON MEPHUCTEMBI — IIpO-
KaMOMsl — COCTOHMT B TOM, YTO 3JIEMEHTHI BTOPHYHEIX TIPOBOIALINX TKaHeH obpa-
3YI0TCSl HE U3 KJIETOK MHUIMAIBHOTO CJIOSI, TO €CTh COOCTBEHHO KJIETOK KaMOms,
a U3 MX IIPOM3BOIHLIX; JJIEMEHTHI X€ MEPBUYHBIX NPOBONAIIMX TKaHEH mudde-
PEHLMPYIOTCS] HETIOCPEACTBEHHO U3 KJIeTOK NpokaMous. IlpeobranaHue B kKaMOuu
JIeIeHUiA, TIPOUCXONAIIUX B TAHT€HTAJIbHBIX IJIOCKOCTSX, 00YCIOBIMBAET pacio-
JIOXEHUE Ha IONEPEeYHbIX Cpe3ax BCeX KJIETOK KaMOMabHOI 30HBI M KJIETOK,
TIPUCTYNUBIIHUX K AuddepeHnaliii, NpaBWIbHBIMU PaUIbHBIMU PSAIaMU.

4. Bropuynbie NpoBOALE TKAHN JPEBECHBIX PACTEHHMIl

4.1. O0mue HPUHLMNbI CTPOEHHUS! NPOBOAAIIMX TKAHEH

HeonnoponHocTs KaM6Hs, COCTOSIIIETO U3 ABYX THIIOB KJIETOK — JUIMHHBIX,
BEPETCHOBMAHBIX M KOPOTKMX (Jy4eBHIX MHMLMaiell) — Onpeneiser Hainuue
B 00pa3yeMBIX UM MPOBOASALIMX TKaHAX DJIEMEHTOB, PA3MYaIOLUMXCH CTPOCHUEM
¥ opueHTauue#l K NpOoXONbHON ocu opraHa. Kietku, auddepeHumpyolyecs
U3 TPO3CHXMMHBIX MPOM3BONHEIX BEPETEHOBUOHBIX KJIETOK KaMbusi, B COBOKYII-
HOCTH CIaraloT npoodoavHylo cucmemy dpeeecunvl u ay6a. K npononsHoit cucreMe
IpEBECHHBI MPUHALIEXAT BOAONPOBOAAINME 3JIEMEHTHl — TpaxeWibl M Tpaxe
(cocymel), cocrosimme W3 BHITSHYTHIX B JUIMHY KIETOK-WIEHHKOB, IPEBECHH-
Hble BOJIOKHA, WIM BOJIOKHA JMGprdopMa, IpUaAoIIKe IpeBecHe MPOYHOCTD,
U TsxeBas NapeHXUMa, BO3HHMKAIOWIAd BCIENCTBME DPSiAa TMONEPEYHBIX HeACHMI
00pa3oBaHHBIX KaMOGUEM NpO3eHXMMHBIX KieTok. IlpomonbHas cucreMa JyGa
TIPE/ICTaRIeHa CHTOBMAHBIMU KJIETKAMHM KJIM CHTOBHMIHBIMM TPyO6KaMH, COCTO-
AWMU U3 Gojiee MM MeHee IMHHBIX KIIETOK-WIEHHKOB, aCCOLMMPOBAHHBIX
€ COMNPOBOXMAIOLIIMMH KJIETKAMH, BOJIOKHAMM M TSIXEBOH TapeHXMMOIi, KoTopas,
KaK ¥ JpeBeCUHHas MapeHXuMa, y4yacTByeT B NEIOHMPOBaHMM BelllecTB 3araca,
a TaKkKe B OTJIOXEHHM IIPOXYKTOB, HCKIMIOYCHHAIX 13 MeTaboJin3Ma.
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IIpousponHbie JryyeBbIX MHULMATEH 06pasyioT JIyGO-IpEBECHHHEIE JIydH —
TIPOCIOMKH KOPOTKHUX KJIETOK Pa3HOM LIMPUHBI, pacioONIOXKEHHBIE MEXITY dJIeMEH-
TaMH MPONONLHOM CHCTEMEI MEPHEHAMKYIIPHO K NpPONOIbHON ocu opraHa. OHu
COCTABISIIOT HONEPeYHYI0, Ul Paduatbrylo, cucnmemy TIPOBOMAILMX TKAHEH.

Jlyun cocroaT M3 OQHOro WM ABYX THIOB KieToK. ITpomonroBatesie KIETKH,
BHITSIHYTHIE B paJyiajlbHOM HalpaBlieHWM, Ha3bIBAIOT Aexca¥umy, a KJIETKU, IjINHa
KOTOpPBIX OPMEHTMPOBaHa NapalIeJIbHO MPONONALHOK OCH OpraHa, — CmoA4UMU.
PacnioyioxeHne cTosYMX ¥ JIeXayuX KJIETOK HEOAMHAKOBO Y Pa3HBIX PaCTCHMIA.
JlyyeBhie KJIETKM MOTYT Pa3iMyaThCS He TOJLKO BHENIHe, HO ¥ (GYHKUMOHAIBHO.
B cBA3u ¢ 3TUM JIy4Hd, COCTOSIIIME U3 ONMHAKOBBIX KJIETOK, Ha3bIBAIOT 20Mouen-
soaaproimu (0T rped. homos — paBHbIH, OMMHAaKOBHIA U JarT. cellula — Kietka),
WM paBHOKJIETOYHBIMH, a cocTofnIMe u3 MOphoTornyecky Wiy GYHKIMOHATLHO
pasHbIX KJIETOK — 2emepoyeaionapusimu (OT rped. heteros — Apyroit, MHOI), win
Pa3sHOKJIETOYHBIMH.

CocraB 00pa3yeMbIx KaMOHeM THCTOJIOTHYECKUX SJIEMEHTOB JPEBECHHDI 1 JTy-
6a y XBOMHBIX ¥ JIMCTBEHHBIX NOPOJ ITOKa3aH Ha puc. 101, .

B cBa3u ¢ MOpGONOrHYeCKUM pa3sHOOOpa3veM 3IEMEHTOB U 0COOEHHOCTAMH
MX Tomorpadum B mpedeNax TONOBHIX NPHPOCTOB IPOBOAAIIME TKaHH H3yda-
IOT Ha Cpe3ax, NMPOBEICHHEIX B TPEX B3aMMHO NEPIEHAMKYISIPHBIX IUIOCKOCTAX:
TIONEepPeYHoii, TO eCTh NEePNEeHIMKYISIPHON NPOIOJIBLHOM OCH OpraHa, ¥ AByX IIpo-
JONMBHBIX — paAvajibHOM, OPMEHTHPDOBAHHOM IO pamvycy, NepIeHIUKYIAPHOK
K TpPaHHIAM TONOBHIX IPUPOCTOB JIPEBECHHbI, ¥ TAHTEHTAJIBHOM, MpOXOAAMIEeH
NEPNEeHAMKYISIDHO PaAaIbHOM, NI0 KacaTeJbHOM K rpaHMIiaM FONOBBIX NPHpPO-
CTOB JPEBECHHBI.

Kaxnwrit cpe3 gaeT pa3Hyio nHGopMaumio 00 3JIEMEHTax, cJIaralonmx IpoBo-
namue tkanu. IlonepeyHsrit cpe3 feMOHCTPUPYET, PeXae BCero, MX pacrooxe-
HMeE B Ipe/iefiaX TOJOBbIX NPUPOCTOB, IIPOAOTBLHBIE CPE3bl IIOKA3LIBAIOT BUJ, ITHUX
3JIEMEHTOB B GOKOBEHIX NMPOEKLMSX, PACIIONOXEHUE U CTPOCHHE 1TOp Ha OOKOBBIX
CTEHKaXx, THIIEI nepdhopallMOHHBIX M CHTOBUIHBIX IUIACTUHOK M Jpyrie NpU3HaKH.
O cocraBe KJIETOK JIy0O-ApPEeBECHHHBIX JIydeil CYAAT IO IPONOJILHOMY palyaiib-
HOMY Cpe3y, a BbICOTY (CIOMHOCTb) M LIMpUHY (PAIMHOCTD) Jydeil U ux obwine
ONpelesisioT Ha TAHTEHTAILHOM cpe3e.

TakuM 06pa3zoM, IeTaabHOe U3ydeHue IPOBOMALIMX TKaHEeH BO3MOXHO TOJIb-
KO B pe3y/kTaTe CpaBHUTEILHOIO aHAIN3a BCEX TPEX CPe30B. DTO MO3BOJISIET BbI-
SIBUTh IMAarHOCTHUYECKUE TPHU3HAKM, CBOMCTBEHHbIE KaXION NpeBecHOi mopone.
KonuuecTBeHHbIE COOTHOLIEHHSA MEXIY SJIEMEHTaMH, ClIaralol{IMH IIPOBOISIIYIO
CHUCTEMY pacTeHHii, BeJIMYMHA TONOBhIX NPHUPOCTOB APEBECHHHI U Jiyba M Apyrue
TIPU3HAKK 3aBHCAT HE TOJNBKO OT KIMMAaTUYECKMX, HO U OT aHTPONOreHHbIX ¢hak-
TOpoB. IToaToMy MCcliefOBaHHEe aHATOMUYECKOIO CTPOSHHS IIPOBONAIINX TKAHEH
HeoGXOMMMO [ pa3pabGOTKK MepONpHATHIA, HAIIPABIEHHBIX HAa ONTHMM3ALHIO
OKpyxaromeii cpest. ConocrapieHue aHAaTOMHUHU MPOBOIANIMX TKaHEi BhIMEPIIHX
pacTeHMii ¢ TakOBOU HBbIHE XMBYIIMX PAacCTCHMii, AaeT BO3MOXHOCTb BBIICHHTH
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Jlpesecuna xeolinix Jpesecuna aucmeennux

Onumesuansuvie xremxu
CMONRKOZ0 X008
o 1‘5

JIy6 xeotinwx JIy6 aucmeennvix

Puc. 101. Tucronornyeckme 3JIeMEHTH APEBECHHBI ¥ JTy0a XBOWHBIX U JIMCTBEHHBIX MOPOX
JiepeBLEB M UX MPOUCXOXKICHHE U3 BePETEHOBUAHEIX KJIETOK KAMOHA 1 JTydeBhIX MHUIMANEH.
Obosnauenua: Kp — KPUCTALIHL, J1.Np — NecTHHYHasA nepdopalMoHHast IVTACTUHKA, 0.1 —
OKajiMJIEHHbIE FIOPBI, 1.1l — ApocTasi nopa, N.n¢ — npocrast nepdHopaluoHHas IIaCTUHKA,
Np.c.1 — IPOCTas CHTOBMAHAA IUIACTHHKA, C.M — CUTOBHIHOE MOJE, C.C.NM — CIOXHasg
CHTOBMAHASA TUIACTHHKA, LIL.T — IHEIEBUAHEIE MTOPHI
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IyTH IIpeoOpa3oBaHud HMX CTpOCHHA, NMPOUCXOAUBHIEr0 B IIPOLIECCE 3BOTIOLIUH.
B cBa3u ¢ atuM H3yyeHHe aHaTOMHH JOPCBECHBIX pacTeHuil MMeeT He TOJIBbKO
IPaKTHYECKOE, HO U HECOMHEHHOE TEOPETHYCCKOE 3HAYCHHE.

4.2, JipeBecHHa XBOMHBIX PACTeHMil

OcHOBHbIE D/IEMEHThI JAPEBECHHBEI XBOMHBIX MOpPOIN — mpaxeudsi, OCyllie-
CTBIMIIOLIME BOCXONSAIUMI TOK BOIbI, ¥ napeHXumHble Kaemku Ayveii. Y XBOHHBIX
BCTpPEYAIOTCA TAKXKE TAXKEBasl IApeHXUMA B CMOAAHbie X00bl, OKPYXEHHEIE 00K1al-
KOl M3 NMapeHXUMHBIX KJIETOK, a B JIy4ax — ay4egbie mpaxeudst, TI0 KOTOPLIM BOAa
repeMenaeTcs B paqyaibHbIX HalpaBICHUSX.

Ha momepeyHBIX cpe3ax TpaxeWibl PacIojioXKeHbl pagMalbHbIMHM psiiaMu
(puc. 102 A), mpeacraBnsiouMy oGO0l TPOJOJDKEHHE TAKMX Xe€ PANOB Kambu-
aIbHOM 30HBI. MexXay psfaMu Tpaxeup MPOXOAAT OXHOPSAHBIE IPEeBECHHHEIE
Jyyd. B mpegenax rogoBoro mpUpocTa XOpPOLIO BhIpaXeHbl pa3iuyus MeXIy Tpa-
XeMJAaMHM paHHeil (WM BeceHHel) u MO3Hel (Wi neTHeit) ApeBecuHbL. PaHHue
TpaxeuIsl B OYEPTAaHMM MHOTOYTOJIbHEIE, OHM 0OOJiee TOHKOCTEHHbIE M HIMPOKO-
NPOCBETHBIE, YEM TO3IHME; KOCO-paJuaibHEIE CTEHKM PaHHMX TpaXeui HMMEIoT
oKaiimnennvie nopvi. K oMHOMY M3 oTBepcTHii OKaiiMJIeHHO# MOpPH OOBIYHO MpH-
XaT mopyc, IpeAOoTBpallaloNIyii IolafiaHue BO3yXa U3 MOBPEXICHHOMN Tpaxeuabl
B COCEIHIOIO Tpaxeuny, 3alo/IHeHHYIo Bonoii. Topyc, oqHaKo, XxapakTepeH He Ui
BceX XBOMHBIX. Tpaxeuasl HO3IHeH! IpeBeCUHHI CIUTIOCHYTH B pafialbHOM Harpa-
BieHuH. ITopel B MX CTEHKaX HEMHOTOYMC/IEHHBIE, IOBOJILHO MEJIKHe, HHOrIa OHU
BCTpeYaloTcs Ha TAHTeHTAJIbHEBIX cTeHKax. [lepexol oT paHHeit ApeBeCHHEI K 1103/~
He#l Y COCHBI, HallpuMep, MOCTENEHHBINH, Y €M U HEKOTOPHIX APYTHUX XBOKHBIX
nopox — pe3kuil. Paznuyue B CTPOEHMM Tpaxeun MO3IHEH JpeBECHHBI Mpe/bi-
IYIIero ¥ paHHe#i IpeBEeCHHBI MOCJEHYIOIIEro rOIOBLIX IIPUPOCTOB OIpEAenseT
HaJIUYKe MeXIy HUMHU BU3YaJIbHO YETKUX IPaHUIL.

PanHue ¥ NO3AHME TpaxeWAbl Pa3NIMYalOTCA HE TOJNBKO CTPYKTYPHO, HO
u GyHKunoHaNbHO. IlepBble y4yacTBYIOT, IJIaBHBIM 00pa3oM, B NpPOBEJEHHM BO-
I(bl C pacTBOpeHHBIMH B Hell MMHEPaIbHbLIMM BELIECTBAMHU, BTOphle — MIpAIOT
OMNOPHYIO POJIb, TAaK KaK CIHELMATbHBIX MEXaHMYECKMX 3JIEMEHTOB B JpEBECHHE
XBOMHBIX HeT.

Tpaxeuanl COCTABISIOT NMPOXOJILHYIO CUCTEMY JPEBECUHBI, YTO XOPOLIO BHI-
HO Ha paguaibHoM cpese (puc. 102 B). OHHM IIPeACTaBIAIOT COGOM KNETKH ITHMHON
or 2 1o 5 1 Gojlee MM CO cJIerka Cy>XCHHbLIMH M OOBIYHO TYNHIMM OKOHYaHMS-
Mu. Ha uX pajMaibHBIX CTEHKAX HAXONATCS OKalMJICHHEBIE IOpHL. Y apayKkapuw,
araTtmca, npouspacraioumx B OXXHOM IoIyiapuu, IOpsl UMEIOT MHOTOYTOJIbHBIE
ouepTaHusA OKaiMJIeHHi, OHHM TUIOTHO COMKHYTHI U PAcIONIOXEHBI B 1IAXMaTHOM
Tnopsnke, coctapiss 2—3 IpoxoibHbIX psna (puc. 103 A). Takoit Tun pacnono-
XEHHA TI0p HA3HBAIOT OYepeqHbIM. Y OONBINMHCTBA APYTHUX XBOMHEIX OYEPTaHHA
OKaifMJIeH Ui TIOP OKpYIJIbIEe HIN OBAILHLIE, ITOPH HE CTOJIh MHOIOYMCICHHBI, KaK
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Yy apayKapuu WIM aratuca, pacloJIOXeHH OHM OIHA TOA APYTroif, cocramiss 2,
KaK y GonorHoro kunapuca (puc. 103 B), wiu, yaume, 1 mpogoneHeIl pax, Kak
Y COCHBI, NUXTHI, eId U ApYTuX nopox (puc. 103 B). Takoe pacnonoxeHue mop
HAa3bIBAIOT CYNIPOTHBHBIM.

©e

® @®

Puc. 103. Tunel noposoctH Goko-

@] BBIX CTEHOK TPaXeuJi XBOMHEIX: A —
oyepeaHast (COMKHYTas) IIOPOBOCTB
Tpaxeua apaykapuu; b — cynpo-

THUBHasA OBYpsiIHas IOPOBOCTH Go-

JIOTHOTO KMmapuca; B — cympotus-
Hasi OMHOPALHAsA IOPOBOCTH TPAXCHX
cocHel; I' — Tpaxeuaa mosnHei gpe-
BECHUHBI COCHBI C PEIKUMH MEJIKHMH
r nopamu

- @0O®

Ha panuanbHBIX cpe3ax Mopsl BUAHH B IulaHe. Hapsany c oxaliMieHHBIMH
TIOpaMM CTEHKHM TpaxeuJ HEKOTOPRIX pacTeHHii, B YACTHOCTH, THCCA, MMEIOT CITH-
pajibHBIE YTONLIEHMS, CIIOCOOCTBYIOLIME YKPEIUIEHHIO CTeHOK. OHM He roMoo-
TMYHBI CIIHPATGHBIM YTOMUEHUAM BOZONPOBOASILMX 3JIEMEHTOB IPOTOKCHIIEMEI,
TaK KakK UX o6pa3oBaHue CBA3aHO C HEPABHOMEPHBIM OTJIOKEHUEM He BTOPHUYHO,
a TPETUYHOI 060I0UYKH.

JpeBeCHHHYIO ITapeHXUMY, COCTABIAIOIIYIO, HApSAY C TPaxeMaaMH, IPOHOJIb-
HYIO CUCTEMY, Ha3bIBAIOT MANCEE0, TIOTOMY YTO €€ KJIETKH COOpaHbl B OMHOPSAIHEIE
TSDKW; KOHEYHbIE KJIETKH KaXIOro TsXa Ha MPOAOJIbHEIX CPe3aX MMEIOT KIIMHOBHI-
Hble o4yepraHusa. [TapeHXMMHEIE KJIETKM YacTO 3allONHEHH GYpOBaThIM COMEPXH-
MBIM, ¥X CTEHKM MMEIOT IIpOCThie MOpH. TsaxXeBas NapeHXuMa XapakTepHa He IS
BceX XBOHHBIX. Ee JOBOJILHO MHOTO y KMIIapMca, MOXOKEBEJIbHMKA, Y KOTOPHIX
OHa pacrojiaraercsi 6onee wiu MeHee TG dy3HO 10 rogoBoMy c¢ioio. O4eHb MaIo
€€ Y IMCTBEHHMIIbI, IPAKTHYECKH HET Y COCHBI. OTCYTCTBHE WM cl1aboe pa3BUTHE
TSXKEBOI MapeHXMMBI y 3THX MOPOI COYETACTCS C HAMMYHEM Y HMX CXUI02EHHBIX
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CMOAAHBIX X0008, BOKPYT KOTOPEIX MMEIOTCA OOKJIANKH M3 MApEeHXMMHBIX KJIETOK.
CMonsHbIe X0Ibl 0OLIYHO NPHYPOYEHH K MO3/IHelH APeBECHHE TOI0BOro IPUPOCTa
(puc. 102 A), Ho BCTpeyaioTcs ¥ B paHHei. OHM NPEACTABIAIOT COBOI UTMHHBIE
MEXKJIETHUKH, ‘BHICTIIAHHBIE BBITAHYTBIMH BIOJIb SIUTETHAILHBIMU KIIETKaMH,
YYaCTBYIOIIMMHU B 0OpasOBaHMM CMOJ, pacTBOPAIOMIMXCA B 3¢MpHOM Macre,
TAKKe CHHTE3UPYEMOM 3THUMH KJIETKaMH.

Crnioco6HOCTb K cmbnooﬁpaaonaumo — OYeHb BaxHas O6uoyornyeckass 0co-
GeHHOCTh XBOWHBIX. Bxopsiiye B COCTaB CMOJbI TepIIEHOMIHBIE COEIMHEHHS,
CXOOHBbIe TI0 HEKOTOPBIM CBOMCTBaM C OyOWIBHBIMH BeIIECTBAMM, YCHJIMBAIOT
CONpPOTHBIIIEMOCTh PACTCHUH nHOEKIMHN, TOBHIAIT KX MOPO30YCTOXYMBOCTD.
He cnyyaifHo 1103TOMY XBOIHEIE, IPOU3PACTAIOLIME B CEBEPHEIX IIMPOTAX, HAKaIl-
JIMBAIOT GOJIBIIIE CMOJIBI, YeM PacTeHusl IOXHBIX cTpaHd. [Ipy mopaHeHuM CTBOJIOB
Ha MX ITOBEPXHOCTH BHICTYNAET XMBHUIA. 3aCThIBasl Ha BO3/IyXe, OHA CIIOCOGCTBYET
«3aXMBJICHHIO» paH. 2KMBHLIA CIIYXHT ChIPBEM IJIsi ITOMYYEHUSI KAaHUDOIU K CKH-
nugapa. Y nopox Ge3 creLMaIN3HpOBaHHBIX CMOJIOBMECTHIMII, CIIOCOOHOCTHIO
CHHTE3HPOBaTh CXOQHBIE II0 3HAYECHMIO IUIA XKHM3HU AepeBa BellecTBa obnamaior
KJIETKH TAXEBOH MapeHXUMBI.

Y XBOMHLIX BCTpEYalOTCA BA THIA JPEBECHHHBIX JIyYeii: TOMOLIECIUTIONISIPHEIE
M reTepoLe/UTIOJISIPDHEIE. B roMoLie/UTIONApHEIX JIydax Bce KJIETKM JieXadue, ¢ Mell-
KHMMH OKaiMJIeHHBIMH ITOPaMH B CMEXHBIX C IPOIOJIBHBIMU TPaXeMIaMU CTEHKaX.
Kaxnas xietTka conmpukacaercs ¢ 2—4 TpaxeugaMu. B reTepone/unospHeIX Jiydax
KJIETKM TaKXe JIEXa4ne, HO pa3Hele B QYHKIMOHAILHOM OTHOIIEHNH. BHYTpeHHME
KJIETKH JIiyda 3anacaiomue. B mx cMeXHBIX ¢ IpOIOAbHEIMU TPaxeUAaMU CTEHKaxX
o6pa3syiorcs 1100 HECKONBKO MEJIKMX OKaiMJIEHHBIX MOP, KaK Y MOXCKEBEIbHUKA,
J1160 1o 2—3 KpymHEIe TOPHI € IJIOX0 3aMETHBIM OKaiiMJIEHHMEM, KaK y KopeicKoit
COCHBI, JIu60 110 OOHOM NpOCTOii 1ope, pa3Mepsl KOTOPOil YyTh MEHbIIIE HIMPUHBI
PalMaIbHOM CTEHKH cocefiHe#t Tpaxeuanl. Takue 1moprl, Ha3biBaeMEIE OKOHKEGbIMU,
XapaKTepHHI IJIsi COCHBI 06LIKHOBEHHOM (puc. 102 B). CBepxy ¥ CHU3y napeHXuM-
Hble KJIIETKM 0OpaMJICHEI y¥eeuiMu mpaxeudamu, KOTOpPble MOTYT MMETh pa3Hbie
o4yepTaHus. BHyTpeHHss MOBEPXHOCTh MX CTEHOK YacTO HEPOBHAs M3-33 HAJIMYMA
3y64aThIX BEIPOCTOB. KOHTaKTHI MEXNy JydeBRIMH M IIPOJOILHEIMM TpaxeMJaMu
OCYIIECTBIIAIOT MeJIKMe OKailiMiieHHBbIe 1opsl (puc. 102 B).

JIpeBecHHHEIE JTy4l XBOHHBIX OGBIMHO MHOTOCJIOMHEIE, HO BBICOTAa MX MEHbB-
e IMHBI TIpONONBbHBIX Tpaxeud (puc. 102 B). ToMoueunionsapHbie Jydu Beeraa
Y3Kkue, omHopsaaHbie. Cpeiy reTepoLIe/UTIONSAPHBIX JIyyeit Hapsimy ¢ OMHOPSAXHBIMU
MOTYT ObITh M GOJiee BHICOKHE MHOTODPSITHBIE 86pemeH08uUdHbie Ay4u CO CMOJTHBIMU
xonamu (puc. 102 B). Y nopox c JTy4eBbIMM CMONHEIMH XOZAMH BCETa HMEIOTCS
¥ NPONONbHEIE CMOJISIHBIE XOMIBI, KAK Y COCHBI, €JId, IMCTBEHHMUIIBL.

14*
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4.3. JIyo xBoiiHbIX pacTenmii

O6s3are/ibHbIE KOMITIOHEHTBI Jy0a XBOMHBIX — CumoguoHble Kaemku, Ocy-
LIECTRIAIOIME TPAHCMOPT NMPOAYKTOB aCCUMMIISILIUHU, a TAKKE KAemKu maxiceeoi
U ay4e6oi napenxumol. Hapsany ¢ HUMH B Jiy6e MOTyT OLITb BOJIOKHA M CKJIEpEMAL
C TOJICTBIMHM, OIPEBECHEBAIOIMMHU 00O0NIOYKaMH, CMOJIOBMECTHIIMILA, MaC/IsHbIC
M cau3eBbie KieTKW. Pa3Hble coyeTaHWs 3THX 3JIEMEHTOB CO3HAlOT OojiblLoe
pasHoo6pa3ue TUIIOB CTPOeHMsI Jiyoa. ‘ ‘

Kak 6bU10 OTMeYeHO paHee, COBOKYNMHOCTb BCeX TOHKOCTEHHBIX 3/IEMEHTOB
TIPUHATO Ha3bIBaTh MA2KUM Ay60M, a COBOKYTTHOCTb TOJICTOCTEHHBIX OJPEBECHEB-
LIMX KJIETOK — maeepdeim aybom. TIpoBopsiiias 30Ha Jiy6a y Bcex JpeBECHBIX MOpOI
COCTOMT TIPEMMYILIECTBEHHO M3 MSATKOro Jiy6a, B HEMPOBOASIIEH MOXET pa3BHU-
BaThbCs Jiyd TBepABIid. ¥ COCHBI M MPOBOASAINAS, ¥ HEMIPOBOASLIAS 30HBI CJIOXECHBI
TOJIbKO TOHKOCTEHHBIMM KJIETKaMH.

CHTOBH/HbIE KJIETKH COCTaBJAIOT GOJBIIYIO YacTh poBoasiieil 3oHbl. Ha mo-
TepeYHbIX cpe3ax OHU Oosee WIM MeHee NPSMOYTONbHBIE U PacToOXKEHbl pagy-
aJIbHBIMU PSIaMH, KaK M KJIETKU KaMOuaJibHOIi 30HbI, HaX0OAALIecs C BHyTpeHHel
CTOpOHBI OT HUX (pHc. 104 A). CUTOBMAHBIE KJIETKM BHELIIHE IIOXOXHU Ha TPaXeHbl,
HO MMEIOT TOHKME LIeJUTION03HbIe 000104KH. CHUTOBUIHBIE MO OKPYIJIBIX WIH
OBAIbHBIX OYEPTAHUIl pacroyaraloTcsd Ha palMaIbHBIX CTEHKAaX KIJIETOK B ONVH
pan (puc. 104 B).

B npoBonsinieil 30HE BCTPEYAIOTCH TAaKKe KIETKM TSKEBON ITapEHXMMBI,
pacnojioxeHHbie AUGDY3HO MeXTy CHTOBUAHBIMM KJIETKaMHU WIM COOpaHHbIE
B KODOTKME MO0 HOBOJBHO IMHHbIE TaHreHTAIbHbIE TSDKU. IlapeHXxuMHbIE
KJIETKM OOBIYHO 3aNOJIHEHbI OYPHIM COAEPXHUMBIM.

B TeueHue BereTallMOHHOrO TNMEPUOAA CHayala oOpa3yloTcsi TOHKOCTEHHBIE
CUTOBUIHBIE KJIETKM, TMO3[IHee — KJIETKM ¢ Gojiee TolCThIMM cTeHKamu. Ha cre-
OYIOLMI TO TOX AaBJeHHEM HApacTAIOLIMX M3HYTPH HOBBIX CJOEB BTOPUYHBIX
MPOBOASALIMX TKaHei# — MPOU3BOAHBIX KAMOUSI — MPOLLIOroAHMIA J1y6 oToaBUra-
ercsl K nepu¢epuu, COCTaB/sIsi BHYTPEHHIOIO YacTh HENPOBOISILEH 30HbI; TOHKO-
CTEHHBIE CUTOBUHBIE KJIETKU Je(OPMHUPYIOTCS, CIABIUBAIOTCS, UX paguajibHbIE
CTEHKHM CTAHOBATCS M3BWIMCTHIMHU. Bojlee TOJICTOCTEHHBIE CUTOBUIHBIE KJIETKH
TIPOTMBOCTOAT CHJILHOM AedopMalivi, OCTaBasiCh HIMPOKONPOCBETHBIMU. B MHO-
roJieTHEM HEMNpPOBOMALIEM JIyGe CIOM 3THX KIETOK YEPEAYIOTCS CO CJIOSIMH Y3KO-
TIPOCBETHBIX JIe(POPMUPOBAHHBIX KJIETOK, COOTBETCTBYIOILUX IPaHMULIAM TOJOBBIX
MPUPOCTOB JIy6a. B HapyXHOii 4acTH HEMPOBOMALLEH 30HbI 1y6a OHM MPaKTHYECKH
HEpa3TMYMMBI H3-33 PaspacTaHus (IWIaTalMM) JIy4eBOM NapeHXMMbl, Hapylla-
IolIEil MEpPBOHAYAILHbI PUCYHOK 3TON TKaHM. Y COCHBI, €M, JIMCTBEHHMIIbI
U JIPYrX XBOMHBIX maxceeas napenxuma jyba yyacTByeT B OTIOXEHUM 3aIaCHOTO
KpaxMajia ¥ KpMCTa/LUIOB OKcaJiaTa Kajblys, Kybndeckoit, poM6osapu4eckoit win
npusmaruyeckoii (puc. 104 B) popm. B oTanyue or 3anacaromux, KpUCTALIOHOC-
HBIE KJIETKY OOLIYHO MEPTBhIE, Y3KONPOCBETHBIE, KPUCTAJUILI MTOTPYXEeHHI B 6YphIit
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Puc. 104. CrpoeHue BTopudHO# (I03MBI COCHBEI Ha nonepeyHoM (A) u pamuansioM (B)
cpe3ax.

Obo3nayenus: 3.1 — 3anacaiolias IapeHXMMa Jiyya, K.3 — KpaXMalbHble 3epHa, KM6 —
KaMO6uii, Kp.K — KPHCTAUIOHOCHas KJIETKA, Kp — KPHCTaLI OKCaiaTa Kaiblus, K.C —
knerku CrpacGyprepa, 1 — Jy4, LK — KIJIETKH TSKEBOM MapeHXMMbI, C.K — CHUTOBHAHBIE
KJIETKH, C.Il — CHTOBUIHbIE MONS, T — TPAXEUBL, I — ANPO

CMOJIMCTBIN MaTPUKC. Y TUXThl HEKOTOpPbIE KJIETKH TSKEBOM MapeHXMMBbI CHUJIBHO
paspacTaloTcs, MpeBpalasch B cM3eBble Kietku (puc. 105A).

Y MHOTMX XBOMHBIX TAXeBasi MapeHXUMa HEMpOBOAsALIEN 30HbI Jyba mox-
Bepraercs ckaepugpuxayuu, IpU 3TOM 000/I0UYKH €€ KJIETOK CHIILHO YTONINAIOTCS,
CTaHOBATCA MHOrOCIOWHBIMU. B HMX XOpOIIO BBIPaXEHBI MOPOBbIE KAHAIBIIBI.
locne onpesecHenns 06o04eK ¥ OTMUpPAHHMS TIPOTONNACTOB KIETKH MpeBpaia-
I0TCA B cKaepeudst, BHIMOMHSIOLIME MeXaHUYECKyIo dyHKumIo. Yauie Bcero Bo3-
HUKAIOT KAMEHVCThIe KIeTKU (6paxucKiepenipl), pacioaraiolMecss KpynHbIMH
rpynnamu (puc. 105 B). V nncTBEHHULIBI 0GPa3yIOTC BOJIOKHUCTBIE CKIIEPEUIBL.

B ny6Ge xunapuca, MoxokeBenbHMKA, TYM M APYrMX IIOPOX XBOWHBIX Me-
XaHUYECKYIO pOJIb UTPAIOT 80a0kHa. OHM AUbdepeHIIMPYIOTCS HEMOCPEICTBEHHO
3 MPOM3BONHBIX BepETEHOBMIHBIX KJIETOK KaMOus. Ha nomepeyHbIX cpe3ax cHTo-
BUIIHbIE KIIETKH, BOJIOKHA M TSXEBas TIAPEHXMMa Pacliofaralorcsi OXHOPSAIHBIMH
TAHICHTANBHLIMY COSIMH, YePEIYIOIMMUCH B OTIpeeIEHHOM TI0CTeI0BaTeBHO-
CTH: MeXHy IBYMSI CIOSIMH BOJIOKOH HAXOASATCS TPH CJOS TOHKOCTEHHBIX KIIETOK,
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Puc. 105. Anarommyeckue oco6eHHOCTH BTOpH4HO# (hroamel muxtsl (A) u xunapuca (B).
Obosna4enus: B — BONOKHA, K.K — KAMEHHCTHIE KIETKH, JI3.K — JIM3MPYIOLIME KIETKH,
II — YIOpHI B IUVIaHE M pa3pese, [.K — NapeHXUMHbIE KIETKH, 1 — JIy4, C.K — CUTOBUIHEIE
KIIETKH, CILK — CJIM3eBasi KIEeTKa, C.H — CUTOBMAHOE MOJE, CX.JL.B — CXM30—JIM3UTCHHOE
BMECTIWIMILE, T.I1 — TSAXEBasl NAPEHXUMa, 1 — SAPO

U3 HUX HapyXHBIN U BHYTPEHHU, IIPUMEIKAIOMIME K BOJIOKHAM, COCTOAT U3 CH-
TOBMJHBIX KJIETOK, HX pa3felisieT CJIOi KJIETOK TSKeBO# napenxumsl (puc. 105 B).
Y 3THX pacTeHuit HET TUMHYHO! KPHCTAUIOHOCHOM MapeHXMMBI, TaK KaK MeJIKue
KPUCTAJUTMKH OKcajlaTa KaJibliis HHKPYCTUPYIOT 000JIOYKH BCEX THCTOJIOTHYECKHX
3JIEMEHTOB JIy0a.

Jly6saHbie Tyun cocToAT U3 MapeHXMMHEIX KJIeToK. B npoBopsimieit 3oHe jiy6a
COCHBI, €JIH, IMCTBEHHHIIHl KpaeBhle KJIETKHU JIyyei, COIpUKacaioumecs ¢ CUTo-
BUAHBIMH KJIeTKaMH, TuddepeHIUpYIOTCa B Kaemku CmpacOypzepa, aHaJIOTHYHBIE
COMPOBOXIAIOIIMM KJIeTKaM (JI03MBI TOKPHITOCEMEHHBIX. B CTEHKaX 3THX KJIETOK,
CMEXHBIX CO CTEHKaMH CUTOBMIHBIX KJIETOK, 06pa3yloTCs OTHOCTOPOHHHE, WIH
TOJTYCUTOBHHBIE, MOJIS: CO CTOPOHBI CUTOBUIHOM KJIETKM OHM HUYEM He OTIMYa-
I0TCS1 OT OOBIYHOrO CUTOBMAHOTO T10JIsI, @ CO CTOPOHBI NAPEHXUMHOM KJIETKH JIyya
dopMupyeTcs mpocras mopa. KiaeTku MMeIoT KpyIHbIe sipa, 60oratel LUTOILIAa3-
MaTHMYEeCKUM COIEPXMMBIM, OOBIYHO He cOoAepXaT KpaxMaaa. B HempoBoagei
30He J1y6a OHM OTMMPpAIOT BMECTE C CHTOBHIHBIMU KieTKaMu (puc. 104 B). Jlyun
¢ KinerkamMu CrpacOyprepa Ha3bIBalOT TeTEPOLIEIUTIONAPHBIMU. Y XBOHHBIX MOIYT
6GBITHh ¥ TOMOLICJUTIONAPHEIE JIYYHM, COCTOSIIIME TOJIBKO M3 3aIlacaloliuX KJIETOK.
B 3mux cayyasx xietku CrtpacOyprepa auddepeHIMpPYIOTCS M3 KIETOK TXEBOM
MapeHXMMB!, IPUMBIKAIOMIUX K CHTOBUIHEIM KJIETKaM.

Bueuixe nyOsHbIE JIyYH ITOX0XH Ha APEBECUHHBIE, 0OBIYHO OHM MHOTOCIION~
HbIe ¥ ONHOPAXHEIE; B BEPETEHOBUIHBIX F€TEPOLIEJUTIONAPHEIX JIy4ax BCTPeYaloTcs
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CMOJISIHBEIE XOABI, GOpMHpYIOLIMECA yXe B KaMOHaIbHOM 30He. B HenpoBoasuiei
30He B JTy4ax MOTYT Pa3BHBaThCS OTIENbHBIE CMOJIOHOCHBIE NOJIOCTH. Y Kumapuca,
MOXCKeBeJIbHMKA B 06Pa30BaHMM MEIUKOBHAHHIX IPOXOJITOBATHIX CMOJIOBMECTH-
sy (puc. 105 B) yJacTByet TsXeBasi apeHXMMa.

YV xBoitHbIX paHo ¢hopMupyercs Kopka. Hepenxo yxe Ha 4—5 rofty Xu3Hu BeT-
KH Pa3BUBAIOTCA BHYTpeHHMe mnepuuepMbl. IIpo6Gka, cocTapisiomas HapyxXHyio
4acTh MepHAEPMEI, Y GONBIIMHCTBA XBOMHEIX IPEBECHBIX IOPOI MMEET ONHO-
POIHOE CTPOEHME, HO Y COCHbI, €JIM, JIICTBEHHHLK B Helf MOXHO pa3iIMYuTh
Tpu THHa KieTok (puc. 106): oGbluHBIE, CO Cllerka YTONIIEHHBIMH CTEHKAMM,
ry6yarbie, C O4YeHb TOHKMMH, M3BIINCTHIMU CTEHKaMH, M TOJICTOCTeHHBIE (ei-
JIOMBl, UMEIOUINE OPEeBECHEBIIME CTEHKM. MexaHHYeCKd OHHU Cllabo CBS3aHBI
€ TOHKOCTEHHBIMH KJIETKAMM, MeXIY HUMH JIETKO BO3HHMKAIOT TPELIMHBHI, CII0CO6~
CTByIOHIME cOpachiBAaHMIO KOPKH. Y OGONBIIMHCTBA XBOMHBIX KOpKa yelyiyaras,
y KHIIapyca, HEKOTOPhIX BUIOB MOXOKeBEJIbHMKA — KOJbLEeBasi, Y ITMXTHI KOpKa
He oOpasyeTcs.

r.op

Puc. 106. ITepunepma COCHBI.
Obo3nauenus. r.np — ry6yaras
on  IpoOkxa, 0.1 — OOBIYHEIE KIETKH
npooKM, cl1.0 — clouctasg o6o-
JI0YKa KIETKH C NODOBBIMHM Ka-
én  Hanamu, ¢r — demnoren, dx —
cdemnonepma, b — demronnst

4.4. JipeBecHHa JHCTBEHHBIX JPEBECHBIX PACTEHMil

CocraB 3/1eMeHTOB, ClTaraloluX JApeBeCUHY JIACTBEHHBIX APEBECHBIX ITOPOII,
Gonee pasHooGpaseH, yeM y XBOWHBIX. JIMIIL y HEMHOTHX M3 HHX IpEBECHHA
COCTOMT NMPEUMYLIECTBEHHO M3 TPaXeMH, Yalle BCero C JIECTHUYHOM IOPOBOCTHIO
GOKOBEIX CTEHOK (TPOXOIEHMIpOH, TeTpaleHTPOH, mpumuc) (puc. 37 A). ¥ no-
AaBIoEero GONbIIMHCTBA IMCTBEHHBIX JEPEBbEB TpaXeMbl, XOTd U UMEIOTCH,
HO OCHOBHEIE BOIOTIPOBOASILME SEMEHThI IIPEACTABIEHE COCYIaMH (TpaxesiMu),
2 'Y HEKOTOpBIX IOpOJ, Tpaxeun Boobme HetT. Hapsuy ¢ mpaxesmu u mpaxeudamu
NPONONIBbHYIO CHCTeMY OPEBECHHEI CIAraioT CIeLMATN3HPOBAHHEIE MEXaHHUEeCKUe
SJIEMEHTRI — OpegecunHbie 6010KHA, HA3HIBACMBIE TAKXKe BOJIOKHAMU Aubpughopma,
W maxcesas napenxuma, Golee OGWIbHAA, YEM Y XBOMHBIX. JIpEeBECHHHBIE JIYYH
COCTOST TOJIBKO M3 NMAPEHXUMHBIX KIIETOK.



200  Yacrs I1. Pazeumue u cmpoenue 6ecemamuenbix 0peanoe pacmenuii

Cocynrl — Hanbosiee NIMPOKONPOCBETHBIE 3JIEMEHTH ApeBeCHHbl. OGBIYHO
OHM COCTOAT M3 YIUIMHEHHBIX KJIETOK — WIEHMKOB, KOHLBI KOTOPHIX Hepel-
KO BBITSHYTHI ¥ 06pa3yloT KIOBUKM. JJIMHHBIE WIEHMKH MMEIOT, Yallle BCero,
JIECTHMYHBle NepdopaliOHHbIE IUIACTHHKHU, KaK y Oepe3bl, OJIbXH, JICIMHBI,
TionbnanHoro Aepesa (puc.37 B). Tlpocteie nepdopauvoHHbIe [UIACTMHKU Xa-
paKkTepHHl i Oojlee KOPOTKMX WIEHHMKOB, Kak y Ayba, siceHs, Oeloi akauuu
(puc. 37 B). OxaiimMiIeHHBIE TOPbI Ha GOKOBLIX CTEHKAX WIEHHKOB COCYAOB O6MIb-
Hele. I1o pacnonoXeHH10 OHM MOTYT OBITh JIECTHHYHBIMM, CYIIPOTMBHBLIMH, OYe-
PeIHBIMU U GecriopsoyHsIMU. TloceHMe ABa THUITA IOPOBOCTH GOKOBBIX CTEHOK
WIEHHKOB COCYNOB BCTpeYaloTcsl Haubosee yacto. Y iumst (puc. 107 B), semuHsl,
6epeckiieTa ¥ APYTUX MOPOA CTEHKH COCYAOB, Hapsilly ¢ [IOPaMH, MMEIOT CITUpaib-
HBIE YTOJNIIEHHs, OOpa3oBaHHbBIE TPETMYHBIMH 00ojoukamu. Topyca B okaiiM-
JIEHHBIX I0pax JUCTBEHHBIX APEBECHHIX pacTeHuil HeT. Ha momepeyHbix cpe3ax
TOIOBBIX IIPUPOCTOB APEBECHHBI COCYABI PACIIONOXEHbI TOOAMHOYKE WX cOOpaHbl
B I'PYINIILI Pa3HBIX pa3MEpPOB U OYePTaHMiA. B nmonepeyHoOM ceueHUH OHM OKpYIJIbIE,
OBajibHbIe MK yroBatble. [1o ocobeHHOCTAM pacnpelesieHHsl COCyA0B B TOAO-
BOM IPHMPOCTE pa3jiMYaloT [Ba THUIIA CTPOCHMS OPEBECUHBL: paccesHHococyducmelii

EESED

2
s
2R

S5t
%

X3

\

ES?
TS

2

Puc. 107. CrpoeHue ApeBecHHBI TUMBI Ha ronepeyHoM (A) u panuansHom (B) cpesax.
Ob6o3navenus: 1.1 — NPEBECUHHBII Nyd, K. — KPECTOBUAHAA mopa, Np — aubpudopM,
0.1 — OKaiiMJIeHHas mopa, M. — MpoCTasd fopa B KJeTKe Jy4ya, nd — mnpocras
nepdopauuss, ¢ — COCyl, CH.C — CHHPAIBHO—MOPUCTHI COCyd, C.T — CHMpaIbHas
Tpaxeuha, c.y — CIHpaJbHBEIE YTONIUEHMSA, T. — TAXEBas JpeBECHHHAs MapeHXUMa,
UL — LUeJieBUHAs TTopa
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(puc. 108 A-B) u Konvyecocyducmui (puc. 108 T-E). B nepBoM ciydae cocyabl
pacrnpeleneHHl 1o TofIoBoMY IpUpocTy 6oiee wiu MeHee Juddy3Ho, XOTs B paH-
Hell ApeBecuHe OHM Ooslee OOWIbHBIE M IIMPOKOIIPOCBETHBIE, YEM B IO3IHE.
Takasd JpeBecHHa XapaKTepHa Ui JIMITBI, SI0I0HHM, KJIeHa W Jpyrux nopod. Bo
BTOPOM CJIyJyae B paHHEH APEBECHMHE COCYIbl O4YeHb IIMPOKHE, MX INPOCBETHI
MOXHO MHOIa BHIETh HEBOOPYXXEHHBIM IJIa30M, KaK y siceHs, Ayoa. B mo3anei
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Pue. 108. PacnionoxeHue cocynoB B TONOBHIX TPHPOCTAX paccessHHOcocymuctolt (A—B)
1 xonbuecocynucroii (I—E) apesecunni: A — rpywa; b — 6epesa; B — kpymmna; ' —
Ba3; [T — ny6; E—saceHs.

O6o3nawenus; T.1 — TpaHMIA TONOBOTO NPUPOCTA APEBECHHHI, I.C — IPYIIL COCYIOB
NO3Hel ApeBecHHBI, I — JIY4H, ¢ — COCYH, II.C — IIMPOKOMPOCBETHHI cOCY paHHEM
HPEeBECUHE]

13 3ak. 53
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IpeBECHHE COCYIBl HEMHOTOYHMCIIEHHEIE, MX IIPOCBETHI B HECKOJIBKO pa3 MEHbIIe,
4YeM y COCYOB paHHeil ApeBeCMHBl. MeXnIy 3TMMM TMIIAMH CTPOEHUS MMEIOTCS
TiepexoiHble BapUAHTHI.

IIpocTpaHCTBO MEXIY COCYAaMH 3aHATO OCTAJILHBIMH 3JIEMEHTaMH MPOAOJIb-
HOM CHCTEMBI: TpaxeHIaMH, IPEBECUHHEIMM BOJIOKHaMH, TIPOIOIBHOM (TSXEBOi)
napeHxumoii (puc. 107).

Tpaxenasl NPeACTaBNSIOT cOO0M IIMHHbIE MPO3EHXMMHBIEC KIETKH C OKaiM-~
JICHHBIMM TOPaMU, PacrojioXeHHe KOTOPHIX BaphbMpyeT Y PasHmIX mopozn. Tpa-
XEUIBl JIMIBI MMEIOT CIUpaIbHble yTommeHus. OGLIYHO TpaxeuIbl IIPUYPOYEHBI
K cocyIaM M K Mo3nHell ApeBeCHHE TOI0BOrO IPHPOCTa.

Y HEKOTOpBIX PaCTEHHUI MOJIOCTH COCYNOB, peXe — M TpaXcuil, 3aKyIlopH-
BaloTcs TWulaMH. IIpu 3TOM mapeHXMMHast KJleTKa, NMpUMBIKaomas K cocyny,
BpAcTaeT B €ro MOJIOCTh Yepe3 MOpY, PacTAruBas 3aMBIKAIOMIYIO IUIEHKY, ¥ o6pa-
3yeT Ny3bIpeBUAHBIA WM MeWKOBUAHENA BhipocT (puc. 109). B psane ciyyaeB oH
OTHeNseTCS OT MapeHXMMHOM KIIEeTKH, HNENUTCS, YBeJMYuBas Yucno Twul. Mo-
Jiofible TWUIBI XUBBIE, C SAPOM, LMTOIUIA3MOM, YaCTO OHHM cOIEepXaT Kpaxmal.
BriocneacTBUM Y HEKOTOPBHIX pacTeHMt THUIHI CKIepudbHIMPYIOTCS, MpeBpaia-
SICh B KAMEHHUCThIEe KJIeTKH. TWUIhI MOTYT (hOPMHPOBAThCA OYeHb paHo. Y Genoit
aKallMM, HaTpUMep, YXe B NEPBLIi rofl XHU3HU COCYIBl MOTYT 3aTHJLIOBHIBATHCA,
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Puc. 109. Crpoenue apeBecMHBI Gejioif aKalli¥ Ha FPaHMLE [IBYX TOAOBRIX IIPUPOCTOB.
O6o3nayenus: I.I.11 — rpaHULIa MEXAY ABYMS TOJIOBBIMH TIPUPOCTAMH, A.J1 — JPEBECHHHBII
ay4, ap — nubpucdopMm, ¢ — cocyl paHHEl IPEBECHHBI, C.M.J — COCYOHl MO3IHEH
JIPEBECHHBI, TN — TWLIH, T.N — TSKEBad NapeHXUMa



DiaBa 8. Anamomus mHozonemmux éemeeii u cmeon06 pacmenuii 203

OIHAKO, Y OONBIIMHCTBA PacTeHHil TWLIOOOpa30BaHME CBA3aHO C IMOSBICHUEM
SApOBOH IpEBECHUHBI.

IpeBecHHbIC BOJIOKHA, WIM BONOKHa 1MOpUdOpMa, KaK NpaBwio, WIMHHEE
Tpaxeunn. B ronepeyHoOM CEYEHHUHM OHM Yallle BCETO MHOTOYTOJIbHEIE, HO B TTO3OHEMN
IpeBecuHe, B KOTOpoit uxX Gonblie, YeM B paHHeH, OHH HEPEIKO CILTIOCHYTHI B pa-
IuanbHoM HanpasneHuu (puc. 107 A). CreHKH JpeBeCHHHBIX BOJIOKOH MMEIOT Hpo-
CThIE wjenesudHble TIOPHI, KOTOPHIE YaCTO BHINISAAT kpecmogudnvimu (puc. 107 B).
D10 06BACHAETCS TEM, YTO B Nape NOP, HAXOAAIIUXCS] B CMEXHBIX CTEHKaX coce/l-
HMX BOJIOKOH, anepTypsl MOTYT OBITh 1O-pa3HoMy opueHTHpoBaHbl. I[Ipu paccmo-
TPEHHM TaKOW Napkl NOp B IUIAHE MX alepTyphl OKa3bIBAIOTCS NEPEKPEMEHHBIMH. |
B cMeXHEBIX CTEHKaX BOJIOKOH C OPYTMMU 3JIeMEHTaMH APEBECHHBI NOP HET.

KieTku OpeBeCMHHOM NMapeHXHMMBbl OTIIMYAIOTCS OT OCTAJBHEIX 3JIEMEHTOB
MPOMONBHOM crcTeMBI Goliee TOHKMMH, cliabee oIpeBeCHEBAIOIIMMM 000104KaMK
C MHOTOYMCJIEHHBIMHM NPOCTHIMM IOPaMM, a TaKXe HAIMYMEM B MUX MOJIOCTAX
3EPHUCTOTO COEPXMMOTO M 3aMacHOTO Kpaxmaia.

PacnionoxeHue NpoAoJbHON ApeBECMHHON MapeHXWMBI B FOXOBHIX IPHPO-
CTax MMeeT BaXHOe UarHocTUYecKoe 3HayeHue. ITapeHxuMy, accouunpoBaHHYIO
C cOCylaMH, Ha3biBalOT napampaxeasvhoii (oT rpe4. para — Bodne). Eciu oHa
MONHOCTBIO OKPYXA€eT COCY/l, TOBOPAT O 8a3uueHmpuyeckoii (OT rped. vas — cocyn)
napeHxuMe. Pa3MyaioT Takke KPHUIOBHIHYIO, COMKHYTO-KPBUIOBUIHYIO W IpY-
TMe BapHaHTHI TapaTpaxeajibHOM MapeHXMMbI, He 06pa3yiomeil moaHoH o6KIanKu
BOKpYT cocyna (puc. 110 T-H).

IIpomonbHyI0 MapeHXUMY, He CBSI3aHHYIO C COCYJaMH, Ha3hiBalOT anompaxe-
anvioii (oT rped. apo — Ges). CylecTByeT HECKOILKO BAPHAHTOB TaKOM NapeHxu-
MBI dughhysHas TapeHXMMa, ONMHOMHBIE KJIETKHA KOTOPOil pacmpeneiieHsl Goiee
WIH MeHee PaBHOMEPHO MO rogosoMy mpupocty (puc. 109 A); memampaxeans-
HaA TIapeHXHUMa, PaciojIoXXKEeHHasA Ha MOIepeYHbIX cpe3ax APeBeCHHbBI KOPOTKMMHU
TAHTEHTANBHEIMU Tskamu (puc. 109 B); mepmunassias napenxuma, npuypodeH-
Has- K HapyXHHIM CJIOSIM To3IHe# npesecuHsl (puc. 109 B). B apeBecude moryr
CoYeTarbCsl pa3Hble THITHI PACTIONIOXEHHS TTapeHXNMBI.

JipeBecHHHBIE JIyYH JIMCTBEHHBIX PacTeHMii Ha IONEPEYHBIX cpe3ax Jubo
POBHBIE, CTPOrO paguaibHBIE, TMO0 M3OrHYTHIE, OrMbalole MMPOKUE COCYHBI.
Hapsiny ¢ 1-3-psgHbIMy JIyYaMH, KaK Y ObXM, Gepe3bl, HBHI, Y TMCTBEHHBIX Jpe-
BECHBIX IIOPOJ BCTPEYAIOTCS M IIMPOKHE, MHOTOPSIHBIE JIyYH, XapaKTepHbie IS
ny6a, 6yka, riataHa. ToMOLIE/UTIONAPHEIE JIyYH COCTOSAT JIMGO0 TONBKO M3 JieXauux
KNETOK, KaK y pa6uHsL, Junsl (puc. 111 A), 1u60 TONEKO U3 CTOAYMX KIETOK, KAK
¥ YepHUKM KaBKa3ckoit (puc. 111 I'). Tetepoue/uTioNsipHbIe JIydd COCTOAT M3 Jie-
KaYMX M CTOSYMX KIETOK. Y maxy6a, Oy3MHEI, IPELKOr0 Opexa CTOAYHE KIETKH
OGBINHO pacroNOXeHHI MO KpasM Jyyei (puc. 111 B). ¥ HeKoOTOpbIX APEeBECHBIX
TIOpOR Ay4M CIOXEHbl YePEAYIOIMMHUCH CIOAMM JIEXAUYMX M CTOSYMX KIETOK
(puc. 111 B). ¥V ny6a, rpaba BcTpeyaloTcs Hapsily C IIMPOKMMH, MHOTMODSIHbI-
lgf, TaKXe JIOXHO-IIHMPOKHE, WIM arperarHble Jy4d. Ha TaHreHTalbHBIX cpe3ax
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Puc. 110. CxeMBl pacOIOXEHHA KIETOK TSKEBOM MapeHXUMHI B IPEBECHHE JTMCTBEHHBIX
JpeBecHBIX NMopox: A—B — amorpaxeansHas napenxuMa: A — audbysHas; b — meratpa-
xeanbHast; B — tepmMunansHan; - — naparpaxeansHas mapeHxuMa: JI-E — BapHaHTH
Ba3sULIEHTpHYecKoi mapeHxuMel; K — KpbuUloBMAHas mapeHxuMa; 3, U — BapHaHTH
COMKHYTOKPBUIOBUIHOM IMapeHXMMBI.

Obosnauenusn: N1 — JPEBECHHHEIA JIy4, ¢ — COCyd, T.N — TsXeBas (NPONONbHAS)

MapeHXUMa, Tp.I — TepMHHAIbHasA MTapeHXHMa

J1L.K

111

111
1 2 1 2 1 2 1 2
A B B r

Puc. 111. CxeMbl CTpPOEHHS JPEBECHMHHEIX Jyueif IMCTBEHHBIX APEBECHBIX pacTeHMit: 1 —
JIYM Ha TAHTEHTAIBHBIX Cpe3ax, 2 — JIyJH Ha PARUAILHBIX Cpe3ax; A — TOMOLICJULIONSAPHEBIA
Jy4; B—-B — rerepouemonsipusie ayun; I' — roMoLesumonspHO—NaIuCaaHblif JTIyd.
Obo3nayenus: N.K — NeXauue KIETKM, C.K — CTOSYHE KIETKH

h .
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IpEBECHHBI OHM NPEICTABIISIOT COOOM CHCTEMY CONMMXEHHBIX TOMOLIEIUTIONAPHBIX
Jiydyeil, pasfeneHHBIX MO0 M3OTHYTHIM APEBECHHHBIM BOJIOKHOM, JUGO TsiKe-
BOif napeHxuMoil. IlapeHXUMHEBIE KJIETKM NPEBECUHHBIX Jiyyeit DyHKUMOHMPYIOT
B KayecTBe 3anacalommx.

CooTHoLIeHME MEXIY Pa3HEIMU 3IEMEHTaMH, CIIaralolUMH APEBECHHY, TOJI-
[IMHA, [IOPUCTOCTD, CTENIEHb ONPEBECHEHHMA UX 0GOJIOYEK ONpenensiorT Gpusmko-
MeXaHHYecKHe CBOHCTBa 3TOMH TKaHH, B TOM YHCJI€ — 3HAaYEHHUS YAENbHOM Macchl,
rokasareJil NPOYHOCTH H TBepHOCTH. HICKMOUMTEILHO TBEPAYIO M KPaCHBYIO pe-
BECHHY MMEET MappoTHs MEPCUACKas, KOTOPYIO Has3biBalOT XeENE3HHIM JEPEBOM.
Teepnasi, TsXenas ApeBeCHHa C yAeNbHOH Maccoil 1,42 cBoiicTBeHHa Oakayty.
Tsixenas IpeBecHHa ¢ yaeabHoit Maccoit 1,17 xapakrepHa 11 36eHOBOrO JiepeBsa.
JpeBecuHa 6aibchl jerde npobku (ynensHas Macca — 0,12) ¥ MMeeT BBICOKYIO
riaBydyectb. M3 ee GpeBeH 6pu1 coenaH mwior KoHn-Tuku, Ha Xotopom B 1947 r.
HOPBEXCKUI y4eHBlit U myTremecTBeHHUK Typ Xeitepaan mepecek Tuxuii oxean
or no6epexna Iepy a0 ocrposos IMomuuesun. Ewe nerye (ymenbHas Macca —
0,116) npeBecHa aHHOHHI GOJIOTHOIA. .

4.5. JIyo imcTBeHHbIX APeBeCHBIX pacTeHmii

OcCHOBHOE OTIHYKE JIy0a JIMCTBEHHBIX HEPEBhEB OT JIy0a XBOMHBIX COCTOMT
B CTPOEHHH TPOBOJSAIIMX 3JIEMEHTOB. Y XBONMHBIX OHHU IIPEACTaBIIEHHI CHTOBM-
HBIMM KJIETKaMH, Y JIMCTBEHHBIX — CUMOBUOHbIMU mpybKamu, BAONb WICHMKOB
KOTOPHIX PacItoJIOXKEHBI TSKM CONPOBOXIAIOMMX KieToK. JIy6 BKIIIOYaeT Takxke
masaxcegyro napenxumy, Hauboee OGWIBHYIO B HenpoBogsilei 3oHe. B cocraB TBep-
Jioro jiy6a MOryT BXOOMTDH CKJIEpEUAbl U BoNOKHA. JIyOsHble, KaK ¥ ApeBeCMHHBIE
JIyYH — TOJIBKO HapeHXMMHbIE, FOMO- U IeTepOLIEJUTIONSPHBIE.

ITpoBonsiias 30Ha Ty6a COCTOMT U3 TOHKOCTEHHBIX 3JIEMEHTOB: CHTOBHIHBIX
TPYOOK, TAXeBOW M JIydeBOii mapeHXMMbl. TBepawlil Jiy6 mosiBigercd OGBIYHO
Ha BTOPOM JJIM TPETHEM IOy XU3HHM BETKH, HO Y JIUIBI BOJIOKHA 06pa3yloTcs yxe
B ONHOJIETHMX CTEOIIsIX.

CuTOBMIHBIE TPYOKM — HanboJiee IMPOKOIPOCBETHHIE 3JIEMEHTHI, UMEIOILE
MHOTOYTOJIbHBIE OYePTaHHs Ha MONEpeyHbIX cpe3ax. Yaiie Bcero OHM pacroso-
XEHBI TPYNNaMM, OKPYXEHHBIMU KJIETKaMHU TSDKeBOi# mapeHxumsl (puc. 112 A),
HO HEepeAKO COCTaBJSAIOT AOBOJBHO JJIMHHBIE TAHTEHTAIBHEIE CIIOH.

YWICHUKU CHTOBMAHBIX TPY6OK MMEIOT JUGO npocmbie, NGO caoxcHble CU-
moguodnvte naacmunicyu. Ha nmonepedHsIX cpe3ax MpOCThie CUTOBUOHbIE TUIACTHHKH
OGLIYHO BHAHHI B IUIaHE (puc. 113), cnoxHble — mepepe3aHHBIMH, TaK KaK OHU
BCerna pacrosnoxeHs! HAKJIOHHO K MPOAOIBLHOM OCH WIEHHKA CUTOBUAHOM TPyOKH
(puc. 112 A). B miase oHM BUIHBEI TONBKO HA PaTMATBHBIX CPE3ax (puc. 112 B).
B nposonameit 3ome J1y6a CUTOBMIHEIE TPYOKU 3aIONIHEHBI 3ePHUCTHIM COIEP-
XHMBIM, B HEMpPOBOAsAIEH OHM MycTHe. CONPOBOXIAIOIINE KIETKH, MPUXATHIE
K OIHOK M3 cTeHOK WieHMKa CHTOBUIHONH TPYOKM, — CaMble MEJIKHE IEMEHTHI
TyGa, XapaKTepu3ylolMecs TUIOTHBIM CONEPXMMEBIM. O6GBIYHO KaXIBIA WICHMK
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T O sy

B | I
Puc. 112, CrpoeHne BTOpHYHOM (03MBI JMNbl: A — monepeyHuif; B — panuans-
HBIA cpe3hl.

Ob6o3nauenus: 6.c — GOKOBhIE CUTOBMAHBIE TOJS, B — BOJIOKHA, Ap — Hpy3a, K.3 —
KpaxMajibHble 3€pHa, KP — KPUCTAUT OKCAJIaTa KAJIbLHS, 1 — JIy4H, Il — CONEPXMMOE
CHUTOBHHBIX TPYGOK (C.T), C.K — CONpPOBOXIAIOLINE KIETKH, C.Il — CHTOBHAHEIE IO,
C.IJI — CUTOBUIHbIE IUVIACTUHKH, T.I — TAKEBas NapeHXuMa
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Puc. 113. BropuuHasa dnosma sce-
He Ha TONEePeYHOM Cpese.
O6o3Havenus. B — BOJIOKHA, K.3 —
KpaxMaJIbHbl€ 3epHa, J1 — JIy4, C.K —
CONPOBOXAAIOLIAs KJIETKA, C.IUI —
CHUTOBHIHAs IUIACTHHKA B IUIaHe,
C.T — CUTOBHAHBIC TPYOKH, T. —
TsKeBas MapeHxuma

CHTOBHIHOM TPYOKM acCOLMMPOBaH C OZHHMM TSDKEM CONMPOBOXIAIOUIMX KIIETOK,
HO MHOTIJIA X MOXeT OBbITh 1Ba U Gojee. YUCIIO KIIETOK B TSKE CWIBHO BapbUpYeT.-
Kak ¥ y XBOHHBIX, CHTOBUJHBIE 3JIeMEHTH (YHKUMOHMPYIOT B T€YEHHE OIHOIO
BereTallMOHHOro nepuona. McKmoyeHHe COCTaBisIeT JIMMA, Y KOTOPOil XXMBEHIE
CHTOBMIHBIE TPYOKH OTMEYEHEI B 2—5-JIETHUX BeTBAX. OCCHBIO CUTOBHAHBIE TUIA-
CTHHKH 3aKyNOPHBAKOTCA MO30JUCTHIMHU TelaMu. MHoraa B moJIoCTb CHTOBMIHOM
TPYOKH BPACTAIOT MapEHXUMHBIE KJIETKU, 00pasys muaioudst.

Taoxesan napenxuma y TACTBEHHBIX APEBECHBIX PaCTEHHl IBYX THIIOB: 3ana-
carowan, couepxanias 3epHa Kpaxmajia, ¥ KpucmaiioHocHas, B KJeTkax KoTopoit
OTKJI[BIBAETCA OKCAIAT KAIbLMA B BUIE OXMHOYHBIX KPUCTALIOB (numa, Gepesa,
KJIEH, 4YepeMyxa, my0), Apy3 (onbxa, JemMHA), KPUCTA/LIMYECKOTO MECKa WM
OYEHB MeJIKMX MIOJIBYAThIX KPUCTAILIOB (SICEHB).

¥V Bs13a HEKOTOpHBIE KNETKH TAXEBOM MapeHXUMbI CHIBHO Pa3pacTalorcs, Ipe-
BpalllasiCh B cau3egble KAemKu, 0OCOGEHHO MHOTO MX Y Bfi3a NMPHU3EMMCTOrO, WIM
MeJIKOMUCTHOro. K TOHKOCTEHHBIM 3JieMeHTaM Jiy6a MpPUHaA/Iexar TakkKe Miley-
HHKH, BCTpeyaiolyecs: B IIEPBUYHOM Jiybe KiieHa, BTODHYHOM JiyOe Gepeckiera,
Y KOTOPOTO OHHM COJEPXAT TyTTanepyy.

JIuip y HEeMHOTUX APEBECHBIX MOPOM, HAalpuMep, Y APUMKCA, CMOPOAMHEL,
B JIyGe HET OAPEBECHEBLIMX 3JICMEHTOB. Y GONBIMMHCTBA JIMCTBEHHBIX JEPEBHEB
TBepAbIiA Jiy6 B Toit WiM MHOM cremeHu pa3BuT. Ilo Xapakrepy ciaraiomux ero
9JIEMEHTOB JIMCTBEHHbIE IPEBECHBIE MOPOAbI COCTABISAIOT TP TPYIIIEL.

Y nopon mepBoit Ipymnmne! TBepAbIl JIy6G NpeACTaBIeH TONBKO ckAepeudamu,
BO3HMKAIOIMMM OGBIYHO BCIIENCTBHE CKIepH(UKALNM KIIETOK TSXKEBOH maped-
xumbl (Gepesa, onbxa). Ckiiepensl MMEIOT TOJNCThE, TBEPAble 0GOJIOYKH, NPO-
HH3aHHbIC TOPOBEIMU KaHANbLIAMH; PACTIOIOXEHbBI CKIEpeHIbl MOOAMHOUKE WU
TPYNNaMy pa3sHbIX pa3MepPOB U OYepTaHuil.
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Y nopoz, BTopoii rpymiisl TBepAblii JIyG COCTOMT TOJNBKO M3 6010KOH IJIMHON
0,5-2,5 MM, auddepeHIHpPYIOMNXCH HEMOCPEACTBEHHO M3 MPOM3BOAHBIX Bepe-
TEHOBUAHBIX KJIETOK KaMOusi. B momepeyHOM ceueHMHM OHH MeEJIbUe CKJIEPEMI,
HMEIOT OfIHO-, JBYCJIOMHBIE OGOJIOYKU C HEMHOTOYHMCIEHHBIMH mopamu. Bonok-
Ha OOBIYHO pACIIONIAraloTCsA TPYNINAMHU, COCTABJISAIOLIMMH IUIOTHBIE WIM PBIXJIBIE
TaHTeHTAJIbHEIE TAXU. Y JIMIBI TPYIIIBl BOJIOKOH Ha IMONEPEYHBIX cpe3ax MMEIOT
OYepTaHUs MepPeBEPHYTOl NPOKOi 6YKBBI «[I» My BorHyToit myru (puc. 112 A),
ornbaronieil TOHKOCTeHHBIE KJIETKM M MpeNATCTBYIomel ux AedopManuu.

ITopoas! TpeTheit IPyTIEI XapaKTepU3YIOTC HATMYMEM B TBEPAOM JIyGe U 60-
A0KoH, M ckaepeud (AceHb, myG). Yaiie Bcero ckaepeuibl Pa3sBMBAIOTCS MEXIY
TPyNnaMu BOJIOKOH, CKpeIUIfisi MX, HO OHM MOIyT pacmonaratbcsi M auddys-
HO. Y KiIeHa cKiIepUPULIMPYIOTCS KJIETKH He TONBKO TSXEBOW, HO W JIy4eBOH
MapeHXUMBI.

Y GonblIMHCTBA JIMCTBEHHBIX JE€PEBbEB IPYNILI 3JIEMEHTOB TBEPAOro Jiyba
aCCOLIMMPOBAHKI C KJIETKAMH KPHUCTALIOHOCHOM MapeHXUMBI.

Junarauys, NpUBoAsIAasa K TAHTEHTAIBHOMY paspacTaHHIO HapyXXHBIX CJIOEB
Jiy6a, y IUCTBEHHBIX IOPOX MOXET OBITh, KaK M Y XBOMHEIX, TUddy3HOit, B KOTOpOIt
y4YacTByeT TSXeBas NapeHXxuMa, U Jy4deBoil. b dysHas aunaranus cBoACTBEHHA
Gepese, oibxe, JiyyeBass — GIOHe, June (puc. 96). Y MHOTMX APEBECHBIX OPOA,
KaK yxe ObUIO OTMEYEHO, JIydeBast auiaralus couetaerca ¢ auddysHoit.

Kopka y 601bIMHCTBa TMCTBEHHBIX IOPO Yelnyiiyaras (puc. 96), HO y BH-
Horpaa (puc. 114), 1oMoHoOca, 9BKAIMITA OHA KOJIBLEBAs.

Y pacteHuit ¢ yemryityaToii KOpKOil KJIETKM NPOOKH, BXOASIIUE B COCTaB
mepuiepM, Hepelko g bepeHUMpOBaHEl HAa TOHKO- M TOJICTOCTEHHBIE, Kak,
HampuMep, y IiataHa. OnageHuro yeunyit Takoit mpobku croco6CTBYIOT Hampsi-
XEHMS, BBI3bIBAEMBIC PAIIUYUSMU B TMTPOCKONMYHOCTH M IPOYHOCTH Pa3sHBIX
ciioeB Ipo6KU. Y pacTeHMit ¢ KOJIbIIEBOM KOPKOIi €€ OIlaJleHue CONpPOBOXIAETCS
pa3peiBaMi Ha IJIMHHBIE JIEHTOBHAHBIE KYCKM, KOTOpBIE Ha HEKOTOpOEe BpeMsi
OCTAlOTCS COeMHEHHBIMHU ¢ Gojiee MOJIONOi KOPKO# CBOMMU KOHIIAMH; BITOCIE/I-
CTBUU OHH cOpackIBaIOTCA.

ITpakTryeckoe 3HaYeHHe MMeET KOpKa MPoOKOBOro nyba, mpouspacralome-
ro B 1oro-3amagHoii Espome u CepepHoit AMepuke. IlepBeiit ¢esoreH y Hero
¢byHKUMOHMpYET OYEHb AOJIT0, 00pa3ys MOILHYIO, CO BpPEMEHeM IpyCelolIyio
M pacTpecKuBalomyiocs npobky. Ee momHocThio cpesalor. Cremylomuii 3akia-
IbIBalonuiics GejUtoreH TNMopoxXaaeT MATKYI0 YIPYIYIO NpoGKy, HMCIONb3yeMYIO
B Ka4YeCTBE 3aKyMOPOYHOro MaTepuaia. DTy IPOOKY CHUMAIOT HECKOJBLKO pa3
06BIYHO Yepe3 Kaxabie 8—10 jieT g0 nocTHXEHHUA AepeBoM 200-JIeTHEro Bo3pacTa.

Y HEKOTOpBIX JIMCTBEHHMIX APEBECHBIX MOpOI KOpKa o6pa3syercsi TOJNbKO
B OCHOBAaHMHM CTAaphIX CTBOJIOB, KaK Yy Oepe3bl, CTBOJI KOTOpOil Ha GOJIBLIOM
MPOTSIKEHUH NOKPHIT MpoOKOii (6epec’r0ﬁ), COCTOAILEH M3 YepedyIOIHXCS CII0EB
Y3KO- ¥ HIMPOKONPOCBETHBIX KIJIETOK.
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Puc. 114. Cxema cTpoeHMs TpeXJIeTHel BeTKM BUHOIpalia C KOJbLEBOA KOPKOIA.
Obosnauenun: B — BOJIOKHA, I.T.K — TIpaHMIL TOJOBHIX NMPHUPOCTOB APEBECHHBI, Ap —
BTOPMYHAs JApcBeCHMHa, KM6 — KamOuil, KpK — KOpKa, Npl — nepuacpMsl, m.a —
nipoBozsiuad GbnoaMa, ¢ — COCYAEI, CIl — CepALIeBUHA

5. OYHKIMOHAJbHBIE CHCTEMbI
JAPeBeCHHBI M JIyda

V pacreHmit ¥3 GOJBLIMHCTBA TAKCOHOB BBICOKMX PAHIOB NMpPOBEICHHE Be-
LIECTB OCYIICCTB/ISIOT TPaxeuAbl ¥ CUTOBUAHLIE KJIETKU, U JIMIID Y MOKPBITOCE-
MEHHBIX 3Ty QYHKLUMIO HecyT Gojiee COBEpUICHHEBIE JJIEMEHTBI — COCYHBI, WIH
Tpaxeu, H CATOBUIHBIE TPYOKH.

Kaxkue xe (pakTops! onpeaemuiy Heo6X0IMMOCTh U3MEHEHHS] CTPOEHMS 3THX
TIPOBOJSLIMX 3JIEMEHTOB?

JpeBecHa BO3HHMKIA B 3BOJIIOLIMM PAaCTEeHHil KaK TKaHb 6000Mposodsauias,
HO, B CBSI3M C TEM, YTO COCTaBIAIOIIME €€ SJEMEHTH NPUOOPENN TONCThIE
OllpeBeCHeBAlOIMME 060JI0YKU, OHA CTaa BHUIONHATh U MEXAHUUECKYIO ponb. DTO
0Ka3aJIoCh OCOOEHHO BaXHbBIM JJIS1 APeBECHBIX PaCTEHMI.

B npesecuHe XBOMHEIX 06€¢ 3TH (YHKIMHU BBINONHAOT Tpaxeumsl. Ho s
TIpoBeicHHs BOAbI HEOOXONMMBI GONbLIad IIMHA Tpaxeu], HaIMYHE y HUX IIH-
POKHMX IOJIOCTEl, YTO CIIOCOGCTBYET YBEINYEHUIO MOIIHOCTH BOCXOMSILENO TOKA,
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a TaKkKe MHOrOYMCJIEHHBIX NOp B 000/04Kkax, Graromapss KOTOPHIM BO3MOXHO
nepeMellieHye BOIBl U3 ONHOM Tpaxewjiel B apyryio. Jlid OCyIIeCTRACHUS Me-
XaHM4YecKol (YHKUNN HeOOXOMAUMBI 3HAYUTENIbHOE YTOJILIECHUE U OApPEBECHEHUE
060J104€K U OTCYTCTBHE B HUX ITOp, KOTOPHIE, MPeACTaBids co60ii HeyTOMIEHHbIE
y4YacTKH 060JI0YKH, YMEHBIUAIOT €€ IPOYHOCTh. Tak Kak 000/0YKa YTOMIIaeT-
cs C BHYTpEHHEH CTOPOHBI, TO, €CTECTBEHHO, 3TOT IIpOLleCC HeU30eXHO HOM-
XEH TIPUBECTH K YMEHBLIECHHUIO pa3sMepoB KieTouHo# monocti. Takum o6pa3soM,
10 CBOEMY XapaKTepy NpH3HaKM, o0Jleryaiomue npoBeiecHHE BOAbI U INMOBbIIIA-
IOLIMEe TIPOYHOCTh APEBECHHEI, OKa3bIBalOTCS B3aMMOMCKIodaloummmu. Ecnu 6b1
OHHM HaXOMWINCh B ONTUMATLHBIX OTHOLIEHHUSAX, TO TPaXeHIbl MOIJIH OBl YCIIEUTHO
BBINOJHATH 06 ¢yHkumu. Ha mene 31oro Het, no3roMy He CIydalHO y XBOMHBIX
Tpaxeunsl muddepeHurpoaHsl. Tpaxewasl paHHeH ApeBeCHHBI JIydllle TPUCIIO-
co0JIEeHHI K NMPOBEACHUIO BOABI, TPAXEUABI NMO3HEH APEBECHHEI TOTO X€e rofoBOro
MpUpPOCTa 3Ty GYHKUMIO NMPAKTHYECKH YTPATWIH M UIPAIOT B OCHOBHOM MEXaHM-
YEeCKYI0 pojib. BEIKITIOYCHHME YaCTH TpaxeMA M3 BOXONPOBENCHHMS HOJDKHO GBLIO
KOMITEHCHPOBaThCA 00pa3oBaHMEM GoJice COBEPLIEHHEKIX B CTPYKTYPHOM OTHOIIIE-
HHM 3JIeMEHTOB — cocyioB. [lepdopupoBaHe KOHEYHHIX CTEHOK COCTaBJIIOLIHX
MX WICHNKOB 00JIer4aio IMpOXOoXHeHHe 10 HUM BOIEI.

Cocyn, XOT4 ¥ COCTOUT U3 MHOTOYHCIICHHBIX WIEHUKOB, BCE Xe MMEeT orpa-
HUYCHHYIO WiMHY. KoHeyHble WIEHHKM cocyla, KakK yxe ObUIO CKazaHO paHee,
He nepdopuUpoBaHb ¥ COOOINAIOTCH ¢ KOHEYHBIMH WIEHHKAMH APYTHMX, BbILIE
WM HHMXE DAaCIOJIOXCHHBIX COCYNOB, OKalMJIEHHBIMM NOpaMH. AKTHBHU3AlMS
TPAaHCIOPTa BOABI MOXET OBITh JOCTUIHYTa IyTeM KOHTAKTHPOBAHHUS COCYIOB
HE TONBKO KOHUEBLIMH YYaCTKaMHU, HO M Y4aCTKaMHi OOKOBBIX CTEHOK, HECYIIIMMH
nopel. Eciim cocyioB MHOro, TO OHH CBSI3aHBEI B €MHYIO CHCTEMY, CIIOCOOHYIO
TMPOBOAMTL BOAY KaK B BEPTUKAILHOM, TaK M B PaldaJbHOM M TaHT€HTAILHOM
HamnpasjieHusaX. B Takoil npeBecuHe Tpaxeus HeT. Eciiv cocyanl MaJIOYMCIICHHBIE
M He UMEIOT HEMOCPEACTBEHHBIX 60KOBBIX KOHTAKTOB, MEXIY HUMH COXPaHSIOTCH
Tpaxeuabl, TAKXE Yy4acTBYIONUIHE B NpoBedecHNH BoAbl. TakuM 06pa3oM, BHIfABJIE-
HBl TPM THUIIA CTPOEHMS TPOBONSIICH CHCTEMBI APEBECHHBI, COOTBETCTBYIOLIME
Pa3HbIM CTYTIEHSM €€ BOJIIOLIMOHHOIO Pa3sBUTHSL: mpaxeudansvHbiii, CBOACTBEHHBI
GOJIBIIMHCTBY IOJIOCEMEHHBIX M HEKOTOPLIM IIOKPHITOCEMEHHBIM (TPOXOAEHAPOH);
mpaxeudansro-cocyoucmuiii, XapakKTepHbIN IS MHOTYX JIMCTBEHHBIX TIOPOI, B TOM
yucne 6epesbl, Kyda, a TaKKe LI HEKOTOPHIX CNIELMATU3UPOBAHHBIX TOJIOCEMEH-
HeIX (3¢enpa, THETYM); cocyducmuiii, BCTPEUAIOMIMIACH, HaIpUMep, Y ACEHs, Bs3a.

TIpeo6pa3oBaHMIO YaCTH Tpaxeu] B WICHUKH COCYIOB CONYTCTBOBAJI M IIPO-
LieCC NpeBpAILeHUS APYTOi YaCTH Tpaxeu B CIIELUATN3UPOBAHHBIE MEXaHHYECKHE
3JIEMEHTHI — JpeBEeCHHHbIE BOJIOKHA, WX BOJIOKHa TnGpudopma, uMeloiue Toj-
CTble 0GOJIOYKH C HEMHOTOUHCICHHBIMHU NPOCTEIMU NMopamu. COBOKYITHOCTb 3THX
3JIEMEHTOB CJIaraeT MEXaHMYECKYlo CHCTEMY ApeBeCHHHI. EcTecTBeHHO, Crienu-
ATU3UPOBaHHEIE MEXaHWYECKHE DJIEMEHTHI JIyylle pasBUTHI B TOH JIPEBECHHE,
B KOTODOIi Tpaxeu HET, M B NPOBeACHUH BOABI YYaCTBYIOT TOJILKO cocyanl. Takum
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00pa3oM, pa3BUTHE BOXONPOBOAALICH M MEXaHMYECKOI CHCTEM ApeBeCHHEI Npel-
cTaBiIsieT co6oii Ba B3aMMOCBA3aHHEIX MpolLiecca.

TpeTbio CHCTEMY APEBECHHMI CJAraloT XWBhIE NMapeHXMMHBIE KiIeTKH. Ilo-
sIBJICHE JPEBECHHHONM NMapeHXUMBI B 3BOMIOLMM PACTEHH OGBIYHO CBA3BIBAIOT
€ U3MEHEHHEM B ME3030¢ KIIMMAaTHYECKUX YCIIoBUH. Ce30HHHI XapakTep KiuMaTa
onpeel HeOOXOMMMOCTh OTTIOXEHMS B 3aIac BELIECTB, KOTOPLIE PACTEHMS pe-
aM3YIOT NIPH HACTYIUICHNH ONaronpHATHHIX 1A pocTa ycnosuit. Hapsany ¢ sTum
MapeHXMMHbIE KJIETKH UIPAIOT BAXXHYIO POJIb B aKKYMY/SILILK HOHOB MMHEPAITBHBIX
BEILIECTB, NMOCTYMAIOIIYX U3 TOYBHI, fyIy4lliass MUHEpAJIbHOE MUTaHNE PacTEeHMIA.

KviBble mapeHXMMHBIE KJICTKHM IUIOXO IPOBOAT BOAY, NMOSTOMY OHM pac-
TONIaraloTCs B TeX MECTaX, IIe COCyObl He KOHTAaKTUPYIOT MEXHy co60if, 4ro
XapaKTepHO VIS anoTpaxeanbHOM MapeHXUMEI. YacTo OHM HaXOmATCS MEXIY Tpa-
xenpamu. Ecin Tpaxeung HeT, a B ApeBecHHe MHOTO Ju6pndopMa, NapeHXMMHbIE
KJIETKM 00pa3yloT 06K/IaxKy BOKPYT COCYZOB, TO €CTh BO3HMKAET NaparpaxeaibHasi
napeHxuma. Takoe pacronoxeHue crocob6cTByeT GbICTPOil Nogaye BECHOM IHAPO-
JIA30BaHHOIO KpaxMaJia U3 MapeHXUMHBIX KJIETOK B COCYbI ¥ NEPEMELICHUIO ero
K PacKpHIBAIOMMMCS TI0YKaM.

TakuMm o6pa3oM, JpeBecHHa IpeNcTaBIseT coboi CIOXHYI0 TKaHb. CTpyk-
TypHas quddepeHLMaLHus €€ JIEMEHTOB, 0COGEHHO Y€TKO BhIpaXeHHAas Y MOKpPHI-
TOCEMEHHBIX, COOTBETCTBYET UX OOBETUHEHUIO B MPU 63AUMOCEA3AHHbIE DYHKUUO-
HaAbHble cucmembl: NPOBOOAULYIO, MEXAHUMECKYIO U HCUBYIO, NRAPERXUMHYIO.

DynkyuonansHsle cucmemst cyuecmeyiom u 6 aybe. Ho ecnm npeoGpasoBaHus
JIpEBECHHBI B 3BOJIIOLIMM PAaCTCHUI BHIPA3WIKCh NPEXIE BCErO B CO3IaHUH ONTH-
MAJTBHBIX OTHOIIICHUI MeXIy NPOBONAIINMM M MEXaHMYECKUMM JIEMEHTaMH, TO
B JyGe Haubonbliee 3HAYCHUE MMEIM 63AUMOOMHOWEHUA MeXCdy npoeodauumu
neMenmamu u Ay0sHoil napewxumoii. DTO TIPEXIE BCEro OOBACHAETCH OCOGEH-
HOCTSIMM Pa3BUTHS CHUTOBHIHBIX 3JIEMEHTOB, B IpOLiECCE KOTOPOTO INPOMCXONAT
JiereHepaTUBHbIE U3MEHEHUSI OPTaHOMIOB, a K Hayalny GyHKIHOHMPOBAHMUS pa3-
pylaercs M sinpo.

Ipeo6Gpa3zoBaHusi MPOBOAALIMX IEMEHTOB (DIO3MBI B 3BOMIOUMH PaCTEHU
TIPOUCXOMWIM OT CUTOBUAHBIX KJIETOK K JUIMHHBIM WICHHKAM CUTOBHUIHKIX TPY-
60K CO CJIOXHBIMM CUTOBUIHBIMU TIIAaCTUHKAMM, PENYKLHMS YUCIIA CUTOBUIHLIX
nosiei B KOTOPBIX ONPEAEINIa UX NpeBpallicHUE B NPOCTHIE CUTOBUAHBIE IJIaCTHH-
K. DTOMY COIYTCTBOBAJIO YCTAHOBJIEHME TECHBIX (PM3MOJOIMYECKMX KOHTAKTOB
C XHMBbIMM TNAapEHXMMHBIMHU KJIE€TKaMH, BHIpaOaTHIBAIOIIMMHM U IEpefalomUMH
B CUTOBHJIHBIC SJIEMEHTHI SHEPIruIo U GepMEHTHI, HEOOXOMUMBIE IS OCYIIECTBIIE-
HHS TPaHCNOPTa NPOAYKTOB aCCUMWISILIAU.

VY ronoceMeHHbIX — 3T0 KiIeTkM CrpacOyprepa, y nokpbITOCEMEHHBIX —
COIPOBOXIAIOMIME KIIETKM, KOTOpBIE CBA3aHBI C YWICHHKAMU CUTOBHUAHBIX TPYOOK
He TOJNBKO (pU3NONOTHYECKH, HO U OHTOIeHETHYECKH, TaK KaK COIPOBOXAAIOLIAS
KJIeTKa U WICHUK CUTOBUIHOH TpyOKM BO3HMKAIOT U3 OZHON MCXOHHOI KIIET-
Ku. TakuM o6pa3oM, NPUHLMII KOMPAEMEHMAPHOCMU, WIH GONOAHUMEAbHOCMU,
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JIEXUT B OCHOBE B3aUMOOTHOIIEHMA MeXTy IpOBOAALIMMM M NapeHXMMHBIMH
3jieMeHTaMu Jiy6a. OH HanboJjiee YETKO BLIPAXKEH Y TIOKPHITOCEMEHHBIX PACTEHHI.

OcrajibHblE ITAPEHXMMHBIE KJIETKH BHITONHAIOT (DYHKIIMIO 3a1iaca ITMTaTellb-
HBIX BELIECTB, B 3TOM OHH CXOIHBI C HPeBECHMHHOJ napenxumoil. HaxarumBas
BTOPMYHBIE [IPOAYKTHI OOMEHA BEIIECTB, HEKOTOPbIE KJIETKH OCBODOXHAIOT pacTe-
HHUS OT MMPOAYKTOB OTOpOCa, a cOpackiBAHMEM KOPKM JOCTUTaeTCd MX YIAICHHUE.

Eie onHa oueHb BaxxHas GyHKUMS JTYGSIHOU ITapeHXUMBL — yyacmiue 8 H0Go-
o6pa3oeanuu Kaemox, OOYCJIOBINBAIOILMX MMIATALMIO JTy0a, ¥ 3aJI0XEHUH (elto-
TeHOB, IIpeMIIECTBYIOIIMX 00Pa30BaHUIO BHYTPEHHHUX nepuaepM 1 Kopku. TpaHc-
dbopmanus mapeHXMMHEIX KJIETOK B CKJIEPENIBI YCHIMBAET MOIIHOCTh MEXaHMYeC-
KO CHCTEMBHI JIy0a, B COCTaB KOTOPOI Y MHOTHX pacTeHHii BXOIAT TaKXXe BOJIOKHA,
HO, B OTVIMYHME OT APEBECHHBI, MEXaHHYECKas CUCTEMA Jiyba UMEET JIUIIb JIOKAIb-
HOE 3Ha4YeHHe, IIaBHbIM 00pPa30M, YMEHbIIas BO3MOXHOCTh MOBPEXIEHUST KOPHI
M co3laBasl Iperpaiabl Ha NYTH TPOHMKHOBEHHs B pacTeHHe GONC3HETBOPHBIX
OpPTraHU3MOB.

OTMeueHHbIE 0COOEHHOCTH TTApeHXMMHOI M MEXaHMYECKOI CHCTEM JTy0a Tec-
HO CBSI3aHHI C ero neprdepnyecKuM HOJOXEHHEM B CTBOJIaX U BETBSX APEBECHBIX
pacTeHuii.

6. Ocolble THIIBI BTOPMYHOTO YTOMIEHNA

Hapsiny ¢ pacTeHUsIMHM, II1 KOTOPBIX XapaKTepHEI OTMEYEHHBIE OCOOEHHOCTH
BTOPHYHOTO YTONIIECHNS, U3BECTHO HEMAJIO PACTEHMIA C aTUMMHYHBIM YTOJIIEHUEM,
KOTOPOE MOXET OCYILECTBIISATECS PasHBIMHU CIIOCO0aMM:

— HEpaBHOMEPHOI AeATeIbHOCTHIO KaMOUsI B Pa3HBIX y4acTKax U HEOOBIYHBIM
PpacnoioXeHHeM ApeBeCUHBI U JIya;

— OJHOBPeMEHHOH AESITENLHOCTHIO HECKOJIBKHX KaMOMeB;

— YTONIIEHHEM C IIOMOLIBIO HECKOJbKUX IOCIENOBaTeIbHO O06pa3ylomuxcs
KaMOueB, KaX[blii U3 KOTOPHIX HaYMHaeT (GYHKIIMOHMPOBATH NOCHIE IpeKpa-
1eHus1 paboThl IPEABIAYILETO;

— OTCYTCTBMEM THIIMYHOrO KaMOMs M YTONLIEHUEM, OCYLIECTRISIEMBIM 0CO6OI
MEpHUCTEMATHYECKON 30HOI.

PaccMorpuM moipoGHee 3TH BApHAHTHI aTHIIMYHOrO BTOPUYHOIO YTOJILIEHHS.

1. HepaBHOMepHasi JEATENLHOCTb KaMOHsl 4acTo CBSI3aHa C HAKJIOHHBIM MM
IOYTH FOPU3OHTAILHHIM IIOJIOXEHHUEM BETBEH. B 3TOM cityyae BosHuKalor akc-
yenmpuueckue npupocmo. Opeeecunsl, HEPENKO BCTPEYAIOIIMECS Y JMCTBEHHBIX
apeBecHbIX pacrennit. ITpu snuxcusuu (T Tped. epi — Ha, Ham, cBepxX, U Xylon —
IepeBo), CBOMCTBEHHOI cepeGpUCTOMY ToOmonio, nyby, Gyky, Gepese, MpUpoOCTHI
IPEBECUHBI Ha BEPXHE! CTOpOHE BETBH LIMPE. DTy ApeBeCHHY Ha3bIBaIOT MA2060il,
a pacrojIOXEHHYIO Ha HUXHEN CTOPOHE JEpeBa — Kperesoii. OHU pa3iNYaloTCs
crpoeHneM. Kpenepas apeBeciHa 6oraye cocyiamu u 6egHee MM6pudopMoM, YeM
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TAroBasi, 00OJIOYKM BCEX CIaraloliux ee 3JIeMEHTOB CHJIBHO OlpeBECHeBaloT. Bo-
JIoKHa ubpudopMa B IIONIEPEYHOM CEYEHNH O0ObIYHO MHOTOYTOJIbHEIE, HOBOJILHO
TOHKOCTEHHBIE U MMEIOT obunbHbIe noprl. TaroBas ApeBeCHMHa Gorade Jiyyamu,
KJIETKM KOTOPbIX COIEpPXaT MHOrO 3amacHoro Kkpaxmaia. BonokHa nuGpudopma
PacnoJyioXeHBb! IIPONOJbHBIMM PSlaMU, OYepTaHUs UX NONEPEYHBIX ceueHuit 6omee
WM MeHee NPAMOYTONbHBIE.

Hapsagy ¢ snukcuiaMei, y JIMCTBEHHBIX JepeBbeB MOXET OBITh U 2unokcuaus
(ot rpeu. hypo — BHu3y u xylon). B 310M cilyyae mpupocTsI ApeBECHHBI, GoraThie
nn6pucdopMoM, TojlIEe HAa HUXHEN CTOpOHE BeTBH. [MIMOKCHIMYHBI BETBU 07I0HH,
TpylIH, OOJIEIIUXH.

B ny6e 3KCLeHTPMYHOCTD BhIpaKE€HA 3HAYUTENBHO XyXe. OIHAKO Y YyepHoape-
BECMHHON axaiuu, riaeauyny, codophl Ha HUXHEN CTOpOHe BeTBeil JyOsiHbIE
BOJIOKHA 6oJiee KpYNHbIE, C CHIBHO ONpPEBECHEBAIOIMMM NEPBUYHLIMU M BTO-
puyHBIMU oGomoykamu. Ha BepxHell CTOpOHe BETBHM OHM MeJbye, MouTH Oe3
KJICTOYHOH IOJIOCTH, C 04E€Hb TOJICTHIMU 000JI04KaMU, B KOTOPBIX OIPEBECHEBAIOT
TIEpBUYHBIE U MOYTH HE OPEBECHEBAIOT BTOPUYHBIE CIIOH.

Y HEKOTOpHIX TPONMMYECKMX JIMaH CTeONM B NOMEpPEeYHBIX CeYeHUsX Oosee
WIM MeHee TUIOCKUE WM JIONACTHBIE M3-32 HEOAMHAKOBOH aKTMBHOCTH KaMOus
B pa3HBIX ero yyacTkax. HeoObyHOe CTpOeHMEe BOZHUKAET ¥ BCJIEACTBHE CHIIBHOIO
paspacTaHusi TSKEBOM U Jly4eBO# JpeBeCHHHOI nmapeHxuMHl (puc. 115 B, B).

H3MeHeHus xapakTepa paboThl KaMOUs B OTAENbHbBIX, OOBIYHO CHUMMETPUYHO
PAaCIIOJIOXEHHBIX MECTaX, MOXET NPUBECTU K IOSBICHUIO TsKEH Jiyba BHYTpU
BTOPUYHO! JpeBeCHHBI. Tak, y KpYNHOI JIMaHB SHTaAbl, HEOOJBIINE CEKTOPhI
KaMOus o6pa3yioT HapyXy U BHYTPb TOJIbKO J1y6. Yepes HeKoTOpoe BpeMs KaMOuit
TIEPEXOOUT K HOPMaJIbHO# AESITENbHOCTH, U TSKM Jiy6a OKa3bIBalOTCS IIOIPYXEH-
HbIMM B IpeBeCHHY. Y OUTHOHHUU KaMOMit CHayajia paboTaeT HOPMaNkHO, a 3aTeM
B ONpEAENICHHBIX MECTaX HAYMHAET MPOM3BOAUTL BHYTPb He ApeBECHHY, a Jyob.
B pesysnbTarte JpeBeCHHA Ha NONEPEYHEBIX Cpe3ax MPUOOPETAET JIONACTHhIE, HHOTAA
JOBOJILHO NPUYYIIMBEIE odepTaHus (puc. 115A).

2. OgHOBpeMeHHas AEATENbHOCTh HECKONbKMX KaMOueB OTMeueHa y ma-
JIEO30CKMX TOJIOCEMEHHBIX — CEMEHHBIX NManOpPOTHUKOB, MMEBIIMX BHICOKHE
cre6im (CTBO/IBI) M CIIOXHBIE OYEHb KPYTIHBIE JIUCThA (Baitn). Cre6iiv MemysuIessl,
HalpuMep, B OCHOBaHMU ObUIM NPOTOCTENMYHBI, C 3K3aPXHOH WM Me3apXHOM
nporokcwieMoit. OT 3Toi CTeNbl OTBETBISIUCH GoMee MeJIKMe IPOTOCTENBI, OT-
xomsiue B aucTbs. [103TOMY BO BHYTpeHHE! NMapeHXHMMHOI 30He CTe6is1 GhUIO
HECKOJILKO NPOTOCTEN, COCTOSLIMX M3 NMEPBMYHLIX NMPOBOAAIIMX TKaHeil, OKpy-
XEHHBIX MepUUMKIOM. BrocmencTBuu B KaXmoit M3 cTesl MexXny NepBUYHBIMHU
(hnosMmoit M KcwieMoit 3aKianpiBaics KaMOuii, oGpa3oBLIBaBIIMIE BTOPUYHLIE
NPOBOJAIIME TKaHW. Y HEKOTOPHIX pacTeHWil MpoTocTe/bl GBUIM pasHBIX pas-
MEpOB: BHYTPEHHUE — HeOOJbIINe, OKPYIVIBIX OYEpTaHUM, HapyXHele — Gojee
KpYNHBIE, BHITSHYTHICE B TAHTEHTAJLHOM HaIIPaBI€HUM, YacTO COEJUHSAIOIIMECS
Mexny coGoii (puc. 116).
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Puc. 115. ArunnyHoe yronueHue crebieit maH: A — 6urHonusi; B — Mmemwioa; B —
Gayxunus; I' — Bucrepus; I — amucpena; E — maxepnon; X — cepxanus; 3 — TuHyiis.
Obosnauenusn: ip — NpeBeCUHa, KM6 — KaMOMil, 1 — Jyyu, mpA — INepuaepMa, cLf —
cepauesuHa, ¢n — osma

W3 coBpeMEHHbIX PaCTEHHil HECKOJIBLKO OJHOBPEMEHHO (hYHKIIMOHUPYIOMMX
KaMOueB BCTpeyaeTcsl B CTeOJIIX TPOMMYECKHX JIMAH, HamnpUMeEp, Y cepXaHUU
noMoHoconucTHo# (puc. 115 XK). B monoxoM, ewe caGo ofpeBecHeBLIeM cTebiie,
KOTOPBIA yXXe Hayal 3aKpy4MBaThCS BOKPYT KaKoi-HUOYAb ONOpH, M3MEHSAETCH
KOHuUrypauus kKamMGusi, B HeM BO3HMKAIOT CKIIAIKM WiN nemin. OHH OTILEIUIs-
I0TCA OT OCTaJIbHOM YacTH KaMGus M, 3aMbIKasiCh, 06pa3yloT HECKOJIBKO CaMo-
CTOSITEJIbHBIX HOPMAILHO (DYHKIMOHHUpYIOUIMX Kam6ueB. B aTtoM ciydae creGenp
KaXeTcsl COCTOSAIIMM M3 HECKOJbKMX cTeOieil, conpuKacaloluxca JTyOsHBIMH
YYacTKaMM WM pa3fe/ICHHBIX TapeHXUMOH MepBUYHOM KOPEI OCHOBHOIO CTEGII,
B OTIMYHE OT KOTOPOTO OHM OGLIYHO HE MMEIOT CepALeBUHbI. C BO3pacToM, KOraa
BOKPpYT Jiy6a dbopMHpyeTCs TepuIepMa, 3TH CBOEOOPa3HbIe TSOKM BTOPHYHBIX IIPO-
BOAAIIMX TKaHeil 060CO0NSAIOTCA, XOTS ¥ OKa3bIBAaIOTCS PACIIONOXEHHBIMH PANIOM,
MOAOGHO OTHENLHEIM BEPEBKaM B KaHATe.
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Ypi

Puc. 116. CrpoeHHe CTBOJIOB 3 BH-
JIOB CEMEHHOI'O MIANOPOTHHKA U3 PO-
a4 MEAY/UI03a C BTOPUYHHIM YTOJI-
1EHHEM KaXIO# MEPHCTEnL.
Ob6o3nauenun: BT — BTOPHYHBIC
NPOBOASALIME TKAHH, MCT — MEpH-
CTensl, 1 — INapeHxXuMa, IL.KC —
NepBUYHAs KCHJIEMa, YpII — OCHO-
BaHMS YEpEelIKOB, OKPYXAIOIUMX
CTBON

3. YTomueHue B pe3ynbrare AeATENbHOCTH HECKOJBKHX KaMOMEB, 1OCIeno-
BaTeIbHO CMEHAIOIMX OAMH IpPYroro, paclipoCTpaHEHO He TOJILKO Cpemd Hpe-
BECHBIX, HO ¥ Cpely TPaBAHUCTHIX PaCTCHUMH, NIPU 3TOM APeBECHLIE MOTYT OBITH
KaK JIMaHaMM, TaK ¥ NPIMOCTOSYMMHU PacCTEHHUSAMHU, IPUMEPOM KOTOPOIO CIIYKUT
IepeBo ITYCTBIHU — CakKcayJl.

B aBcrenuyeckux crebnax 3TMX pacTeHUI OOBIYHBIM MyTEM 3aKJIaIbIBAeTCS
Kam6mit, HYHKUMOHUpYIOLMI orpaHMYEHHBIA nepuon BpemeHH. Ero cMeHsioT
NobaBoyHble KaMOMHM, Yallle BCEro 3aKJIaabIBalOLIMeEcs: B MepuLuKie. Bereacraue
MEPUKIMHANLHOIO JENICHNMS er0 KIIETOK, TONIIMHA IIePULMKIIa yBENnYuBacTes. Bo
BHYTpPEHHEM CJIOe 3aKJiajbIBaeTCsi J06aBOYHbIM KaMOMil, Mpon3BOAAIIMA BHYTPh
IpeBeCUHY, HapyXy — Jy6. ITocine oKOHYaHHA ero paboThl B OCTABLIEMCS IEpH-
LHKJIE CHOBA NPOMCXOMAT NEPHKIMHAIbHBIC JCNICHHS KJIETOK M BO BHYTPECHHEM
CJIoe 3aKJIaJibIBaeTC HOBLIN N06aBOYHBIN KaMOUi U T. I.

Hepeaxko mo6aBouHble KaMOWMM 3aKIaObIBAlOTCSl He IO BCEH OKpPYXHO-
CTM pa3pOCLIETrOcsl LEHTPaIbHOrO LWIMHAPA, a OTACIBHBIMU AyraMu. B atux
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ciy4asix cre6iiM nmpuobpeTaloT pa3HOOOpasHble OYepTaHUsA TONEPEYHBIX CeYeHUH
(puc. 115T-E, 3). Y3 ronoceMeHHbIX TaKOe YTOMIIEHHE XapaKTEPHO 11 HEKOTO-
PBIX BUIOB rHETYMa, NPEACTABISIOLINX CO00# MMaHkl. Y HuX 106aBOYHbIe KaMOuu
00pasyloT KoJulaTepajibHblE NPOBOJSAIIME TIYYKH.

4. Y HEKOTOpbIX pacTeHWi BTOPUYHOE YTOJIIECHME OCYILECTBISECTCA Hes-
TEbHOCTbIO MHOTOCJIOIHOM MEpUCTEMBI, 3aKiIaJbIBalolIEicd, KaK M JOOaBOYHbIE
KaM6uu, B IepULIMKIIE, HO OHa (QDYHKIIMOHMPYET B TeYeHHe BCeil XMU3HU OpraHa.
Knerku 310if MepucTeMbl, KaK M KJIETKH KaMOHHA, pacIONOXEHBI pagualibHbI-
MU psnaMu. B ee BHyTpeHHeEl 4YacTH BO3HMKAIOT OYard aKTUBHO JCJISILIMXCS
KJIETOK, M3 KOTOphIX Au(ddepeHuMpyIoTCs NMPOBOAAIIME TKaHW, COCTAaBJIIONINE
3aKpHITBIC KOJUIaTepaIbHbIe Myyku. KieTkd, pacronoxeHHbe MeXIOy IyuyKaMHu,
COCTaBJ/IAIOT MEXNYYKOBYIO COEIMHUTENbHYIO TKaHb, HEPEIKO OPEBECHEBAIOILYIO.
ITo mMepe o6pa3oBaHUSI HOBBIX NYYKOB M COEIMHHUTENBHOM TKAHM KJIETKH MEpH-
CTEMAaTUYECKOi 30HBI, HAaXONAIUMECS CHapyXu OT HHX, HENATCA, U TOJIIMHA
MEpHCTEMAaTHYECKON 30HBI BOCCTaHABRINBAETCS.

Takum o6pa3oM, OCHOBHOE OTJIMYME HEATENHLHOCTH 3TOM MepHucTeMaThyec-
KOii 30HBI OT TUIIMYHOTO KaMOHUs COCTONT B LIEHTPOCTPEMHUTEIBHOM 00pa30BaHUH
HE OTHENBHBIX SJIEMEHTOB NPOBOISIIMX TKaHEH, a KOJUIaTepalbHBIX IY4KOB.
HHorna oHa OTKJIANBIBAET M HApYXy HEMHOTOYMCIIEHHBIE NMapeHXMMHBIE KIIET-
xu. Takoli THN YTONIIEHHS! CBOWCTBEH CTEOJISIM IHHPOKO pPacHpOCTPaHEHHOro
COpHsika — MapH 6eoit. C BHyTpeHHE! CTOPOHBI K 3TOM 30HE BTOPHYHOIO YTOJ-
IICHYS TIPUMBIKAIOT MYYKH JIMCTOBBIX CIEAOB, MMEIOMIMX TUITHYHOE It SBCTEIbI
PacrooXeHHue.

IIpakTHyecKu TOT Xe Ccroco® YTONILEHMS XapaKTepeH i crebneit m He-
KOTOPBIX IPEBONONOOHBIX OXHONONbHBIX — JpalLleHbl, IOKKH, IIBETOHOCOB araBhl,
HO Y HUX TOCTOSIHHO AEHCTBYIOLIasi MEPUCTEMaTHYeCKasA 30Ha OHTOreHETHYECKH
CBsI3aHa C MEPHCTEMOIi NEPBUYHOIO YTOMLIEHHS, KOTOpasi 3aK/IabIBacTCsl HEMo-
CPEICTBEHHO TIOX KOHYCOM HapacTaHus nobera (cM. puc. 87 A). B 3pensix cre6nsx
OHa HaXOmUTCS MEeXIy MepBUYHON Kopoit m atakroctenoit ¢ mupdysHo pacno-
JIOXEHHBIMH ITyYKaMM JIMCTOBBIX ciefoB. Kak M y Mapu, MepucTeMaTHyecKas
30Ha 00pa3yeT BHYTPb NYYKH U COEIUHUTENbHYIO TKaHb — IIAPEHXMMY, HO NMy4KH
He KoJUIaTepajibHble, a KOHLUEHTpuYeckue, ampusasanbHpie. [1yuku JIMCTOBBIX
ClIe[IOB, pacnoJioXXeHHbIe BO BHYTpEHHEH 4acTy cTebs 3THUX pacTeHUit, OGLIYHO
KOJUIaTepalibHEIE, HO BCTPEYaloTcs M KOHLEHTpHYecKkue (puc. 117).

Takum o0Gpa3oM, pasHoOOpa3ue aHaTOMHYECKOIO CTPOCHUS cTedJieit onpe-
JIENII0T He TOJMbKO OCOOEHHOCTH HX HEPBHYHOIO CTPOEHHMS, MpexXde BCEro —
CTENSIPHOM OpraHu3alMM, HO U BTOPUYHBIC M3SMEHEHHS, XapaKTep KOTOPLIX CBfI-
3aH €O crocobaMy 3aToXeHUd B (GYHKIIMOHMPOBAHUS JIaTePATIbHBIX MEPHCTEM.

B omHux ciyyasx, Kak y JIMaH, aTUIMMAYHOE CTPOEHUE cTebneit crmoco6cTByeT
MX TMOKOCTH, YTO [yIst 3TOM IPYImnbl PACTEHUH OYEHb BAXHO, B JPYrHX — pOJb
aTMIIMYHOTO CTPOSHMSA HE COBCEM SICHA, HO BCE X€ — 3TO OAMH M3 NPU3HAKOB,
JIEMOHCTPUPYIOIIMX MOP(OIOrHYecKoe pasHOOOpasue pacTUTENLHOrO MUpa.



InaBa 8. Anamomus mrozonemnux eemeeii u cmeonoe pacmenuii 217

Puc. 117. Crpoenne crebns npaueHbl: A — momnepeyHsiit cpe3 crednsa; b — dparMeHr
30HBI BTOPUYHOTO YTOJIILEHMSA.

Ob6o3navenus: 3.8.y — 30Ha BTOPUYHOTO YTOJILIEHUS, 3.1 — 3aKJIaAbIBallUIACs NIPOBOISIIIIAI
TYYO0K, KJI.IT — KOJUIaTepajbHbIi MIPOBONSIIHMIA YYOK, KC—KCHWIEMa, KII.I1 — KOHLIEHTpHYe-
CKMit aM(UBa3NbHBIN NYYOK, JI.C — IYYKH JIMCTOBHIX CJIENOB, M.3 — MEpUCTEMaTHYecKas
30Ha, MIL.II — MEXMNY4YKOBas NapeHXMUMa, 1.K — MepBUYHAasi Kopa, M.I. — MPOCTHIE MOPHI,
NpA — NepuiaepMa, Tp — Tpaxeuasb, ¢y — ¢rnosma, ¢in.B — ¢Gro3MHBIE BOIOKHA
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JIuer

JInct — GOKOBO¥ OpraH pacTeHHUs! C OTPAaHMYECHHBIM BEPXYLIEYHBIM POCTOM,
BBIIOJHSIOWMIA TpH I7aBHbIe GyHKUMM: OTOCHHTES, TPAHCTIMPALIUIO U IEIXAHHE.

Css3p JMcTa U Ccrebnsd, KaK OpraHoB IoGera, OGYCIOBIE€HAa HCTOpHYEC-
KM, OHTOI¢HeTH4YeCK! M (yHKIMOHaNbHO. MUcTopHYecku — II0TOMY, 4TO 06a OHH
B 3BOJIIOLIMM BHICIIMX PACTEHU BOSHUKIIM BCIICACTBHE MOpdoiorndeckoit mupde-
PEeHLIMalUU OCEBOro OpraHa — TeJIOMa, PHUCYLIETo NepBeHIaM Ha3eMHO# ¢JIopEI
(cm. . 3, m. 1). OHTOreHETHYECKU — TIOTOMY, YTO Pa3BUBAIOTCS M3 OIHOM M TOH
Xe allMKaIbHOM MEpUCTeMBI — KOHYca HapactaHus. CreGenb CIYXUT Wid pa3Me-
IEHHUs TUCTHEB M CIIOCOOCTBYET MPHOOPETEHHUIO MMM OPHEHTAIINH, IIO3BOJIFIOLIEN
MakCHUMaIbHO HCHONB30BAaTh OCBEIEHHE, OT KOTOPOIO 3aBUCUT MHTEHCHMBHOCTB
¢orocuHTe3a. CBS3b IPOBOASLIMX CHCTEM OOOMX OpraHOB, YCTaHABIMBAIOLIAACSH
B Y3JIOBBIX 30HaX cTe6Jisl B IpOLiecce pa3sBUTHA ITo0era, onpenesseT MocTyIIeHue
B JIMCT BOOBI ¥ OTTOK M3 HETO NMPOAYKTOB (poTocMHTe3a. Bece 310 moarBepXKmaer
TIpeICTaBIeHUE O MOGere KaK 1eJOCTHOiM CTPYKTYpHO-(YHKIIHOHANBHOA CHCTEME.

1. Mopdgosorns ;mera u ero pyHKupuN

TUNUYHBIA JIMCT COCTOMT M3 IUIACTHHKM, HMeIoLIell JOP3UBEHTPalbHOE
crpoeHue (BEpXHSsIsE — adakcuanbHas CTOPOHA OTIIMYAETCS OT HUXHeEH — abakcu-
aabHoil) OCHOBaHMs, YepelKa 1 MPWIMCTHUKOB (puc. 118).

Pa3Mepbl TUCTHEB BapbUPYIOT OT HECKONBKMX MWUIMMETPOB A0 HECKONBKHMX
METPOB, Yallle uX WIMHa cocrasisgeT 3—5—10 cM. OueHb KpyNHEIE JIUCThS XapaK-
TepHBI UIS1 JPEBOBHUIHBIX MAaMOPOTHMKOB M HEKOTOPBIX maibM. Tak, y Kopudhl
30HTUYHON OHM JUTMHOM 0 8 ¥ IMPUHOM K0 6 M, y paduu CMONKCTOM JINCTOBBIE
IUTACTMHKM Jocruraior 20 M JUIMHBI Ipy 12 M HIMPUHBI, a Yepemiku 4—5 M.
HHTEpECHBI TMCThS HEKOTOPLIX BOOHEIX PACTEHMIA: Y JIOTOCA MX IUIACTUHKM B I10-
nepeyHuKe GbIBAIOT OKOJIO 50 cM, Y BUKTOPDMHM aMa3sOHCKOH — 10 2 M M MOIYT
BhIIEPXHUBaTh 35-40 Kr Harpy3ku. Kak npaBuno, 4eM Goiibliie pasMephl JIMCTHEB,
TeM MEHbIIIe X Ha PaCTEHHH.

OcHosanue nucTa OOGBIYHO pacIIMPEHHOE, cpocilueecs co creGiaeM B 00JacTH
y3ia M 4aCTMYHO WIM TIOJIHOCTBIO oOpacraiomiee ero. B mepsom ciydae ysen
Ha3bIBAIOT HenoaHbIM, BO BTOPOM — NOAHbIM.

Y HEeKOTOphIX PACTEHHIA OCHOBAHME PAa3pacTaeTcs He TONbKO B LIMPHHY, HO
M B JUINHY, o6pasys é1dzasuue. Y YeMEPHLBI BIaTalnMile KaXI0ro JMCTa OKPYXaeT
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JIL.I

OCH

A b B r

Puc. 118. Pa3Hble THIBI CTPOSHHUS JINCTHEB: A — JIMCThS C OCHOBAHMAMM, CPOCIIMMUCS
B KOPOTKO€ Biaraiuuie; b — JIMCT ¢ yepemkoM ¥ NpWINCTHUKaMK; B — Jmct ¢ yepelkom
6e3 npuwcTHUKOB; I' — nucT cumstuuit.

Ob6osnavenus: 1.1 — JIACTOBHIE IUIACTMHKM, OCH — OCHOBaHMS JIMCTHEB, NP — IPWIMCT-
HHKH, YpII — YEPEIIKU

Puc. 119. Cxema cTpoeHHs «IOXHOIO» CTE6-
JIS1 YeMEPHLIEL.

Ob6o3nauenus: B1.1-7n1 — Bnaramma 1-7-ro
JINCTHEB, 3.1[B — 3a4aTOK L(BETOHOCA, KPH —
KOpHEBHUIIE, JI. — JIMCTOBBIE IUIACTMHKH,
Np.K — MPUAATOYHHIE KOPHHU
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BlIarajidilie BBIIIE pacioOXEeHHOro, Goee MoIoaoro JucTa. Takue BCTaBlIeHHbIE
OIHO B JPYroe Bjlarajiuilia MMUTHPYIOT cTeGenb, KOTOPBI HAa3bIBAIOT JIOXHBIM
B OTJIMYME OT HACTOSAILIEro, LBETOHOCHOTO cTe6Jis, PacTyLIero BHYTPHU TPYyOKM
M3 JTUCTOBBIX Biarammi (puc. 119).

JnuHHbIe BIaraivilia XapakTepHbl Ui JJUCTheB 31akoB. Ecau kpas Braraav-
1a CPacTaloTcss MeXay co00il Ha 3HAYUTEJIbHOM IMPOTIXEHUM, 00pa3ys TPyOKy,
€0 Ha3BIBAIOT 3aKpbimbiM, UK 3amkrymem (puc. 120 A), ecin OHU OCTAlOTCS CBO-
GOIHBIMM, HO 3aXOMST ONMH 3a APYroii, BlaraaMiie Ha3blBAIOT OMKpPbLIMbIM, WIN
nesamkuymem (puc. 120 A). B Mecte nepexofia B JIMCTOBYIO TIACTUHKY Bllaraluiie
obpasyer a3mmok (ligula) B BMAe JOBONBHO IIMHHON MM KOPOTKOI IUICHOYKH,
0TOpOYKH, 1160 BosocKoB (puc. 120 B-]1). S3b140K MIOTHO NpuJeraer K creGimo,
TIPETSATCTBYS MONAaNaHUIO BOAbI BHYTPh Blarajifiiia, 3allldilaioiiero Haxoasuyocs
B OCHOBaHNM MEXIOY3/Us 30HY MHTEPKaIAPHOro (BCTABOYHOIO) POCTa.

Y npencraBuTeneil ceMeiicTBa 30HTMYHBIX Blarajiviie, pa3BUBalolleecs U3
OCHOBaHM$ Yepellika, MHOIIAa CUJIBHO B3IYTO WM UMEET BUI LIMPOKOI Yallli, Kak
y depyan (puc. 121 B).

Ha ocHoBaHMM JIMCTa MHOTMX pacTeHHil 0o0pa3syloTcsi MmapHble, YacTo He-
CMMMETPUYHbIE, IUIEHYaThle WIM TOXOXHE Ha JIMCTOBbIC MIACTMHKHU BBIPDOCTHI —
npuaucmuuxu (puc. 122). Y 6060BbIX, TPaBIHUCTHIX PO3OLBETHDIX, a TAKXe Y PO-
3bl, OHM COXPAHAIOTCH B TeYeHME BCeil XU3HHU JIUCTA, a y A06JIOHH, KJIeHa, JIUIBL,

el
\

Puc. 120. Bnaranuuia u s3bI4K4 JIMCTHEB JTAKOB: A — 3aMKHYTOE (3aKpBITOE) BJarajyLie
3y6poBku; b — He3aMKHyTOe (OTKpBITOE) BIAraiMIle METUHHUKA; B — WIMHHBIA A3b190K
6eckuNbHULILL, E — KOPOTKHIi A3b140K MATIMKA 600THOrO; I' — 1EeTHHKH BMECTO SI3b1YKa
y LIETMHHHKA,

O6o3Hauenus: B — BIArajiMila, Ul — JIMCTOBBIE IUIACTHHKHM, CT — CTe6ENb, Y3 — Y3JIBI,
LI — IIETUHKY, A3 — SI3BIYKHM
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Puc. 121. YepemkoBble Biaranuina y
npeacTaBuTeNeil ceMeiicTBa 30HTUYHBIX:
A — parwns; B — rupyoBHUK; B — de-
pyna.

Obo3na4enus: BN — BIAralduia, cT — Cre-
061, Yypll — YepemKu

6eroHMy OHM paHO omamalT. MHoraa NMPWJIMCTHUKH OTMUPAIOT, HO OCTAaloTCH
Ha pacTeHHH.

KpynHele cBOGOmHBIE NPWIMCTHMKM XapakKTepHBl [UId TOpoxa, HyTa
(puc. 122 B), ¢uanku, Menkue — s acony, akauMh; y MOAMApeHHHMKa
U SICMEHHMKA 1O BHEILIHEMY BUIY OHM CXOAHbI C OOBIYHBIMH JIMCTBSIMH, MHOIIA
HeMHoro Menbye Mx (puc. 122 T). TIpPWIKCTHUKM MOTYT CpacTaThcsi C Yepell-
KOM, Kak y munoBHuKa (puc. 122 B), unn Mexay co6oif, oGpasys BOKpYr cTeG-
ns mMydry, HassiBaeMyio pacmpybom (puc. 123), OH XapakTepeH IUisi CeMeiicTBa
TPEYMIIHBIX.

Yepewox pa3BuBaeTCst y GONBIIMHCTBA I[BETKOBBIX, HEKOTOPBIX TOJIOCEMEH-
HbIX pacTeHuil (CaroBHMK, TMHKIO) M MAnOPOTHUKOB. OH YKpEIUISeT JIMCTOBYIO
TUIACTUHKY Ha cTebsie, B GONbILON CTeNEHHM OmpelesseT ee OpPUeHTAlMIO, TaK
KaK MOXET MEHSTh CBOE IOJIOKEHME, OCYLIECTBISET MepeIBUKEHHE BEILECTB.
Yepemok MOXET 3HAUMTEJbHO NPEBHIUIATH [JIMHY JIMCTOBOM ILIACTUHKHM, Kak
Y HaCTYpLMH, WIX GbIBAaECT OYSHb KOPOTKMM, KaK Yy Bf3a. Y HEKOTODHIX pacTeHMI
YyepellKy MPUXKATHl K CTe6III0, Yailie OHM OTXOMSIT OT HEro Ioj pa3HbIMH yIJIaMH,
HMHOIA OHM METIEBMIHO M3OTHYTH, KaK y YEpHOro MepLa, Wid 0OBHBAIOTCA
BOKPYT KaKOH-1M60 OMopbl, KaK y HaCTypPLIMH.

Y mumolia, KOHCKOTO KalllTaHa, YepelKy LWIMHIPHYECKHUE, Yallle Ha BEpX-
HEell CTOpOHE OHM YIJIOILEHbl WM BOTHYTHI, 00pasys XenoOku. Y moMepaHua
YepeIlKH CIUIIOCHYTHl B IUIOCKOCTH IUIACTHHKH, Y OCHMHBI, Ha3bIBAEMOW TOIO-
JIeM JIpOXalMM, OHH CXKaThl ¢ G0KOB. DTUM JOCTHraercsi KojeOGaHue JMCTOBBIX
TUIACTMHOK JlaXe NPU HE3HAYUTEeNbHOM IBUXEHHHM BO3iyxa. PasHbie BapHaHTHI
TIOTepeYHbIX CEYCHUI YepelIKOB U PACHONOXEHHE B HUX IMPOBOMSILIMX ITy4KOB
MokKa3aHbl Ha puc. 124,
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Puc. 122, JIkucthsl ¢ NPWIKCTHUKA-
MHU: A — cBOGOIHBIE NPWINCTHUKH
TIOJIbIIaHHOIO JepeBa; B — cBoGoa-
Hbie TIPWIMCTHUKY HyTa; B — mpu-
JIMCTHUKM PO3bI, CpOCLIMECS C Ye-
petikoM; I’ — MpWIMCTHUKH OAMA-
PEeHHHMKa; | — 4acTHYHO cpocluue-
C IPWIMCTHUKH OCTPOJIONOYHHKA.
Obo3navenus: n.1 — JIACTOBHIE ILIa-
CTHHKH, TIPJ — NPWIMCTHUKH, CT —
crebenb, Ypumr — Yepeuok, 4.c.JJ —
YaCTh CJIOXHOTO JINCTA

Puc. 123. Jlucresa ¢ pactpybamu: A — ropent
3MeMHRll; b — ropen Bocroummii; B —
ropen nNTHYmii.

Obo3nauenus: .1 — JMCTOBAs IUIACTMHKA,
P — pactpyb, cT — cTeGenb, YpIr — YepemoK
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Prc. 124. CxeMH cTpoeHus yepeiu-
KOB pa3sHBIX PacTEHMil Ha momnepey-
HBIX Cpe3ax.

Obosnavenun: ab.c — abGakcuanb-

Hasi CTOPOHA, alI..l — alaKCHabHEIE
NyYKH, al.c — ajakcualbHas CTo-
pOHa, M.IL.II — MHBEPTUPOBAHHELIE
NPOBOMSAIIME MYYKH, KI — KOJ-

JICHXMMA, KC — KCWIeMa, M.IL.0 —
MEIWAHHLIA NPOBOAAINMIA IYYOK,

ILI — NPOBOMAIIME MyYKH, C.K —
cpeaHss Xwika, on — dnosma

'V BOZHOTO rHallMHTa OCHOBaHWS YEPEIIKOB IMIaPOBHIHO B3AYTH, Y BOASHOIO
opexa OHM YTOJIIIEHH B BepxHel yacTu (cM. puc. 200). DTy yToNImeH s 3aII0THEHB
aspeHXVMOlf M UIpaioT PoJb MOIUIABKOB, YAEPXHUBAIOIIMX JMCTOBHIE IUIACTUHKH
Ha NIOBEPXHOCTH BOIbI.

IInacmunka — camasi BaXHasl 9acCTb JINCTAa, TaK KaK MMEHHO B He#l ocy-
IIECTBIBIIOTC HanbGonee akTMBHO QyHKIMM GoTOCHHTE3a, TPAHCIUPALMHA U JBI-
XaHHUA.

Y GonpIMHCTBAa paCTEHUHl JIMCTOBBIC TUIACTUHKM TOHKME 3€JIeHEIe, MATKUE.,
IlnorHble, XecTKHe KaK y naayba, caMIIMTa IUTaCTHHKY Ha3BIBAIOT KOXHCTHIMH,
Cyxue, NOJYNpo3payHele, KaK y 3denpsl, KasyapuHsl — IUIEHYaThiMH. CoYHBIE,
MSICHCTBIE JIMCTOBBIE IUIACTHHKM XapaKTEpHBI JUIA araBbl, MOJIOAMIIA, 9XEBEPHH.

3esieHbIH LBET JIUCTOBOM IUIACTMHKM OOYCIOBJICH MUTMEHTOM — XJIOpOdWI-
joM. UHorna oH 3aMacKMpoBaH IDYTMMM IHTMEHTaMH, HalpuMep, aHTOLMa-
HOM, PacTBOPEHHOM B KJIETOUHOM coke. Tak, y KileHa yceueHHOro u Gap6apuca
3ubonbaa cBeTIO-3€JICHBIC HA PaHHeH CTalMM PasBMTHUA JIMCTES 1O Mepe pac-
IyCKaHMSA CTaHOBATCH INyPIyPHO-KPacHRIMHM. Y CHHETOJIOBHHKA M3 ceMelicTBa
3OHTHYHBIX JIMCTbS TojyGoBaTEie. Y HEKOTODBIX GErOHMII BepXHsS CTOpOHA JH-
CTOBBIX IJIaCTMHOK 3ejicHas, a HMXHAA — KpacHas WIM TeMHO-(HoJeTOoBasl.
Hepenko BcTpeyaloress mecTphie M IATHUCTHIE JIMCTOBBIE TUiacTHHKH. CepeGpH-
CTo-GeJibie MATHA Ha IUCTOBRIX IUIaCTUHKAX IIPEACTABIAIOT COBOM yYacTKH, KIETKH
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KOTOPBIX JIMGO CoepXaT BMECTO XIOPOIUIACTOB GeCUBETHbIE IUIACTHAB — Je-
KOIUIACTHI, JIN0O B 3THX MECTaX MHOTO MEXKJIETHUKOB, 3alOJIHEHHBIX BO3IYXOM,
paccerBalOlIUM COJTHEYHbIE JIYYH.

JI¥cTOBbIE TUIACTUHKM MOTYT OBITH TOJIBIMM, MO~
KPBITHIMH BOCKOBLIM HAJIETOM, JINGO B TOM MIIM MHOA
CTeneHu onymeHHbIMH. [ycToe onyleHue U3 MepT-
BbIX CBETJIbIX BOJIOCKOB M BOCKOBOI HaJleT MIpaioT
A B pOJIb 9KpaHa, OTPaXAlOUIEro COMHEYHbIE JIyuH. D10
MpEeNsITCTBYET HarpeBaHMIO JIKCTA, a CJIeIOBATEJIBHO,

M HIIMIIHEMY HCIIAPEHUIO.
B croxchbix MACTBAX MJIACTUHOK HECKOJIBKO WIH
MHoro. Kaxnmas 3 HHX OGLIYHO MMeeT COOCTBEH-
HBIi1 yepeloyeK, OTXONAIIMH oT 06LIero Yyepenka —
paxuca. OTIeNbHYIO IUIACTUHKY CJI0XHOTO JINCTa Ha-
3pIBAIOT JIMCTOYKOM. B 3aBUCMMOCTH OT YMCJIa JIA-
CTOYKOB M MX pacrojiokeHus Ha oblIeM 4Yepemike
B r I Pa3nMyaloT JUCThd TPOHYATO-CJIOXHBIE, MaabyaTo-
CJIOXHBIE, B KOTOPBIX TMCTOYKM PacIOIOXKEHbI Bee-
POM, U TIEPUCTOC/IOKHEIE, B KOTOPBIX JINCTOYKH pac-
MOJIOKEHBI BAOJIb paxuca B 2 psna, OIMH HalpOTUB
Jpyroro. UYMcno JIMCTOYKOB MOXET OHITh MapHBIM
M HenapHbIM. [ HEKOTOPBIX pacTeHMi XapaKrep-
HBl JBaXIbl M JaXe MHOTOKPaTHO-CJIOXHBIC JIMCTBSA

(puc. 125).
JIucToBBIE IUIACTMHKM BHEIIHE OYeHb pasHO-
o6pasysl. Ilpu ux omucaHuY ob6pamalT BHUMaHHE
/%% Ha 2 IpU3HAKa: COOTHOLICHHE IUIMHBl M LIMPHHBI

M pacrojoxeHue HauGoiee IIMPOKOH 4acT MO-
cepelNMHe JIMCTOBOM IUIACTMHKM JMGO BhINE WIH

\ Hixe ee (puc. 126). B psme ciyyaeB JMCThS ONH-

1 CBIBAIOT IO CXOACTBY C OY€pTaHUSIMH KaKUX-1160

E NpeAMETOB, HalpuMep, HroibyaTbie, TeCbMOBHI-
Pruc. 125. Tumbr cioxubx iy~ HBIE, MeUeBHIHbIE, CEpALEBHIHbIC, JMPOBUAHLIE,
CTBEB. IMMTOBMIHBIE, YellyeBUHbIE U ApyTHe (pHC. 127).
Obosnauenus: A — Tpoiyaro— Mopdoiornyeckoe pasHOOGpa3ue JHMCTOBBIX

(c:ﬁg;:::gi BB—;e:;J)l::?lTe;;- TUIACTHHOK CBSI32HO TaKXe C 0COGEHHOCTMU CTpOe-
cTo—coXHbili; T — mapHo- HWA MX OCHOBaHMS, BEPXYLIEK U KpaeB (puc. 128).

nepucTo—CIoXHbI; JI — nu- Kax BumgHO u3 puc. 129, kpail J1cTOBOIi IUIa-
POBUAHO—TIEPHUCTOCIOXHBIA;  CTMHKM MOXET UMETh HeryOOKHe BhIpe3bl pa3HbIX
E — nBynepucto—cnoXHeit  gyeprapmit. Bonee - ryGokue BhIpE3bl, DOXONAILME
10 1/4, 1/2 nonoBMHEI TUIACTUHKY JIMCTA WIN [0 CPeIHEH XWIKM, CBONCTBEHHM
pacwieHeHHBIM JUCTbAM. Eciv miy6MHa BBIDE30B MEHBLIE IOJIOBMHBI IOJTyILIA-

CTMHKM, JIACT HAa3bIBAIOT /20nAcCMHbIM, €CIIA OHa NpHMEPHO paBHa TMOJIOBUHE
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Puc. 126. Turb! IMCTOBBIX IUIACTMHOK IO COOTHOLIEHMIO JUTMHKI M ILIMPH -
HEI M PacrioioXeHHIo Haubornee IMPOKOH JacTH

TIONYIUIACTUHKH, — pa30eabHbiM, €CIIU BBIPE3Bl JOXOMAT IO CPeOHei XWIKH, —
paccexernbim. COOTBETCTBEHHO M CaMM YaCTH TUIACTMHKM JIMCTa MEXIY BBIPE3aMu
Ha3bIBAIOT A0nACMAMU, 00AAMU WIN CezMenmamu. B 3aBHCUMOCTH OT MX 4Yucia
M PacHONOXEHUS JINCTbS MOTYT OBITb TPONHYATHLIMU, NAIBYATHIMU U MEPHUCTHIMM.
HHorma BBIPOCTHI pa3nuyalorcs MO pasMepaM M o4epTaHUAM. Tak Moryr 6hITh
JINpOBUJHBIE JIMCThSI C KPYNHOM KOHEYHOMH JIONAacThio WM NOoNel, TpephiBU-
CTO-TIEPHCTHIE, B KOTOPLIX KPYIIHBIE JONM WIM CErMEHTHI Yepemylorcs ¢ Gosee
MEJNKHMHM, CTPYTOBHIHEIE C TpEyToJbHBIMM O4epTaHMAMH BbIpOcTOB (pHcC. 129,
4-7) u np. Tlpy CNOXHBIX THIAX PaCWIEHEHHUs ONMMCAHME JNHCTOBLIX ILIACTHHOK

3aTPYAHUTEIHHO.
16 3ax. 53
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Puc. 127. PasHooGpa3sne NMCTOBLIX IUIACTMHOK: A — aymyareiii; B — jmHelinsiii; B —
cabneBunHbiitl; I’ — meueBnnauwiit; JI — mmnoBuaubiit; E — wrnosmaueiil; X —
cepnioBUAHBI; 3 — BanbkoBaThlif; U — cepaueBuanbiii; K — oGparHO—cepaueBMOHEIIH;
JI, M — crpenoBunusie; H — rurapoBuanbiif; O — moykoBuaHbIi; I1 — mMTOBUAHBIIA;
P — xomeeBuaublit; C — yenryeBMAHEI

Ecnu nucroBas IJiacTMHKAa COefuMHEHa CO CTe6eM C IOMOLIBIO Yepellka,
JIKCT Ha3bIBAIOT YepeulKo6biM, ECITU YEDPEILIKa HET U MIaCTUHKA COEAUHEHA CO CTe-
6s1eM ocHOBaHUEM — cudsuum. Eciy xpass OCHOBaHHUS IUIACTHHKH IOJHOCTbHIO
OXBaThIBAIOT cTeOe/b B 06/1aCTH Y3/1a, JIUCT Ha3bIBAIOT cmebneobsemiousum, eCiu
OHU OKDYXalOT CTeOesib JIMLIb HAMOJOBUHY — noaycmebuneobsematouum. Ecnu
B creGieo0beMIIONIEM JIMCTE Kpasi OCHOBAHMS IUIACTMHKM CPacTaloTcsi MeXIy
co00it, BO3HUKAET npoH3enHbulli NUcT. Eciu ocHOBaHME ILIACTMHKH, CpacTrasicCh
co crebiieM, oOpa3yer Ha HEM IPOHOJIbHYIO KaiiMy, IMCT Ha3bIBAIOT Hu3bezalougum,
a creGens — KpbutathiM (puc. 130).

JINCTbS APEBECHBIX PACTEHHIl HEPEIKO Pa3jiMyaloTCsl pa3MepaMH IIaCTMHOK
U YepeliKoB, YTO XapaKTEPHO IJIS .Aucmogoli Mosauxu, ©naronaps KOTOpoit Ho-
cTUraeTcs Gosiee WIM MeHee pPaBHOMEPHOE OCBEILEHME JIUCTBEB, HAXOAALIMXCH
B ofiHO# Tiockoctd. Tak, y KjieHa M KOHCKOro KamitaHa (puc. 131 A) mexny
JUIMHHOYEPELIKOBBIMH JIMCThIMM C KPYITHBIMH IUIACTHHKaMM pacrnojiaraiorcs 6o-
Jiee MeJIKMe, KOPOTKOYEepELIKOBbIE JHUCTbA. B JHMCTOBOM Mo3auke Bsi3a JIMCTBS
pa3NINyaloTCd JMLIb pa3sMepaMH TUIACTUHOK, YEPELIKH Y HUX OYEeHb KOPOTKHE.

Pa3HOBMAHOCTLIO JIUCTOBOI MO3aHKH MOXHO CYMTATh aHusoguaruio (OT rpey.
anisos — HepaBHBI M phyllon — JMCT), BCTPEYAIOIIYIOCs, B YaCTHOCTH, y BUIOB
CellarMHeUIbl, WK TUlayHKa. Ee rlarnoTpoITHbIe, TO €CTh TOPU30OHTAIEHO OpHEH-
TUPOBaHHbIE 1T0GETH, UMEIOT 4 psifia IUCTBEB: 2 psilia KPYNHAIX, PACHONOXEHHBIX
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Puc. 128. OcoGennoctn ocHoBaHuii (A), Bepxywex (B) 1 xpaes (B) NMCTOBbIX TUIACTHHOK:
A (1-9) — cepauesuaHOe, BHEMYATOE, OKPYIVIOE, YCEUEHHOE, OTTAHYTOE, KIMHOBHMIHOE,
CTPEJIOBUAHOE, KONMBEBUAHOE, HepaBHOCTOpPOHHee; b (1-13) — ycukoBuOHas, YIMHEHHO~
OCTPOKOHEYHas, OCTHCTasi, OCTPOKOHEYHasi, KpIOYKOBarasi, 3a0CTpeHHas (6—7), octpas,
TIDUTYIUIEHHas1, OKPYIJlasi, yceueHHas!, BeleMdaras, apynonactas; B (1-11) — uenbHmii,
BBIEMYATBIA, BOJMHUCTHINA, 3yOuaThiil, JBOAKO3yGUYATHIi, MUILYATHIN, JBOSKOIMILYATHIM,
TOpoMyaThiit, ABOSKOrOpOMYATEIil, PECHUTYATEHIN, 3aBEPHYTHIi

N0 KpasiM YIUIOLICHHOTO CTeOnis, M 2 psia MeJKMX, CMELIEHHBIX Ha BEpXHIO
CTopoHy (puc. 131 B).

B npenenax ogHoro u Toro xe nobera JMCTbs UMEIOT HEOTMHAKOBOE CTPO-
€HMe, cocrapiss TpH spycHbie GopMauyu. JIUCThS, HAXOAALIMECS B OCHOBAHMH
ToGera, HasblBAIOT HU306bIMU, TIDUYPOYEHHBIE K CPEXHEH €ro 4acTd, Ham6o-
JIe€ aKTMBHO yYacTBYIOIIME B (DOTOCHHTE3E — CPeOUHHBIMU, A PACTIONOXEHHBIE
Ha ero Bepxyiike, B o6nactu coupetuit — gepxogemmu. TIpu omvcanuu mvicthes
HauGosblIee BHUMAHME YIEAIOT CPEAMHHBIM.

Huzosbie nmuctest MoOryT GbiThb IUICHUATBIMM, KaK Y JaHIbIlIa, WIK Ye-
myiyateiMu, Takue JUCTBS XapaKTepHH Ui KOPHEBHIL, JYKOBHL. K HM30BEIM
f;CTBHM OTHOCAT CEMSAIONM M MOYeYHbIE YelIyH, ONaalole 110 Mepe pa3BUTHS
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Puc. 129. PacuieHeHHbIe JTUCTOBBIE IIACTMHKY: pan 1 (A-B ) — TpoHYaTo—JI0NacTHOIA,
TpOit4aTo—pa3nenbHbIi, Tpoiiuato—paccedeHHsI; psan 2 (A-B) — nansyato—nomacTHoil,
NaJIb4aTO—pasieNbHbIA, NajipyaTo—paccedeHHsl; pax 3 (A—B) — nepucro—nonacrHoit,
TIepUCTO—PAa3NieNbHBIi, EpUCTO—pacceyeHHHIH; 4 — NMPOBUAHBIA, 5 — ABynmepucTOpac-
CEeYeHHBDIi, 6 — IpPepHIBYATO—TIEPHCTOPACCEYECHHBIH, 7 — CTPYrOBUAHBIA

&
*
y
5

nouku. Ilepexon or moyeyHbIX Yellyif K CPEJMHHBIM JIMCThAM Y CMODOIMHEI
JeMOHcTpupyeT puc. 132. Y MHOTHX pacTeHH# CMEHA HM30BbIX JIMCTHEB CPENMH-
HBEIMM TIDOMCXONMT B Mpeleax KaXIOro roivyHoro notera. V Ie4eHOUHHMIIBI
€XErofHbI MpUpoCT mobera HaYMHAeTCd C 00Pa3OBAHMS YELIYEBUAHBIX HH30-
BBIX JIMCTBEB, B Na3yxe KOTOpbIx 00pa3yiorcss nserku. IlosmHee pa3BHBaioTCA
IINHHOYEPELIKOBBIE TPEXIONACTHHIE JIUCThA (puc. 133).

BepxoBble JMCThI — 3TO KpOIOLIME JMCThA IIBETKOB M cousetuii. OHM
MOTYT GbITh MEJKUMH, IUICHYATIMM, 3CICHRIMU WK 6ypeiMH. Paznnums Mexmy
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HU30BbIMM, CPEIMHHBIMHU U BEPXOBBIMH JIM-
CThSIMH Y MODO3HHMKA ITOKa3aHbl Ha puc. 134,
HHorma BepxOBble JHUCTbS HMEIOT KpyIl-
Hble pa3sMephl M SIPKYI0 OKpacky. Y Geio-
KpbUIBHMKA KPOIOIHIA JIMCT COLBETHS Sp-
KO-6€JIblif, Y HEKOTOPbIX BUIOB aHTYPUYMOB
M3 TOrO Xe ceMelicTBa apOMAHBIX OH Myp-
MypOBBIi, y IIpeCTaBUTENEH TPONMYECKOTO
ceMeificTBa OpPOMENMEBHIX JIUCTbS, HAXOASA-
npecs B OCHOBAaHMM COLIBETHsI, PO30Bhie
WIM KpacHble. Y MapbsiHHHKa IyOpaBHO-
ro, OObIYHO Ha3biBaemoro MBaH-ma-Ma-
pbeit, BepXxoBhie JHCTbs (uoseToBbie. SIp-
Kasl OKpacka BepXOBbIX JIUCThEB PUBJIEKAET
ONBUIUATEJIEH.

CpenuHHbIE JIUCThSI HE BCErlia omuHa-
xoBul. Ipu eemepogursuu (ot rpeu. hete-
ros — pasHeii u phyllon — nwmcr), win
Pa3HOJMCTHOCTH, Pa3IMYUS MeXIOy HHUMHU
oyeHb pe3kue. Tak, y BOXHOrO pacTeHHs
CTpEJIONUCTa HUXHUE W3 CPEMHHEIX JIH-
CTbEB, Pa3BUBAIOLIHECS IO BOOM, TECHMO-
BUJIHBIE, BbILIE HaXOMATCA MIMHHOYEpeLl-

Puc. 130. CoeanHeHMe JIUCTHEB CO CTE-
KOBBI€ JIUCTBS C IUIABAIOIIMMH OBIBHEIMU  gron- A JICT YepelKoBHIL; B
. t ]

TUIACTUHKAaMH, €lIe BbIllIE — TaKXKe WIMH- cupauuii; B — Bmaramummbii; I —
HOYepEeLIKOBbIE JIUCThS CO CTPEJIOBUIHBIMK ToiycTebneobbemmonmit; J — cre-

oneoobemmonuit; E — mnpoH3eHHBII;

TUIACTUHKAMM, BB
, BBICTYNAIOIIMMM Haji BOJOMU X - nmsberaomaii

(puc. 135 B). Y Kanry6cKoro JOTHKA CaMble
HUXHME, TPUKOPHEBbIE JIMCThI — MJIMH-
HOYEPEIIKOBLIE, C OKPYIIO-MIOYKOBUAHBIMU KDYIHBIMM ITUIACTHHKAMH, JIMCTDS,
PacrojioxeHHbIe B cpeaHell yacTu nobera, — pacceyeHHbIe. XOpOIIO BhIpaXEHa
TreTepousLIMA y BOXHBIX JIIOTHKOB (pHc. 135 A). VY KONIOKONIBYMKA KPYTIOAUCTHOTO
TIEpBEIC CPeAMHHLIC JIMCThS OKPYIJIbIE, BHILLE PACMOJIOXEHHbIE JIMCTbS C Y3KHMHU
TUIACTUHKaMH.

Tetepodmmus cBOHCTBEHHA HE TONBKO LIBETKOBHIM PacTeHHsM. Y smudut-
HbIX BHJIOB N1aNlOPOTHUKOB M3 pojia IUIATULIEPUYM 00pa3syloTcs 2 THIA CPEAUHHBIX
nMcTeB (puc. 135 B). CHayana pasBMBAIOTCS KDYTIHBIE LiCIBHBIE JUCThSI, IPHXa-
TBIE HIXHEI 4acTbio K CTBOJIY JepeBa. MeXIy CTBOJIOM M OTCTOSINEH OT Hero
BEDXHel yacThio JIMcTa MMeeTCss HUIA, B KOTOPOJ HAaKAIUIMBAETCs [yMYC, B He-
TO BpacTaloT mpuUAaTOYHbIe KOPHU ManopoTHHKA. ¥ HEKOTOPhIX BUIOB B 3THX
HUIIaX Moxer GuiTh Ao 100 xr rymyca. ITosnsee, y Gonee B3POCHEIX pacTeHMi
Pa3BUBAIOTCS KPYNHbIE, AMXOTOMMYECKH Pa3BETRICHHEIE CIIOPOHOCHEIE JIMCTBA.
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Puc. 131. JlucroBasi Mo3auKa y KOHCKOro KauraHa (A) M aHM30-
dwummsa (B) y cenarunenst

ypux

A B B I I 3

Puc. 132, Tlepexon OT MOYEYHBIX Yellyit K HACTOSIUMM JINCTBAM Y CMOpOIMHEL A-T —
TNOYeYHEIe YellyH (Hu30Bbie AuCThs); I-E — mepexof OT MOYEYHBIX YELIyH K HACTOALMM
anctbaM; XK—3 — Hacrosiuume (CpeaMHHbIE) IMCTDSL.

Obo3nauenus: 1.1 — JUCTOBLIE IIACTMHKH, 0.1 — OCHOBAaHHE JINCTA, NP/ — NPUIMCTHUKH,
p.J.LT — PYAMMEHTHI JIMCTOBRIX IUJIACTMHOK, YPII — YESPEILIOK

TakuM o6pa3oM, retepoduuvs cBsi3aHa JIM60 ¢ pa3HbIMU YCJIOBUSIMH, B KO-
TOPbIX Pa3BUBAIOTCH Pa3HbIE 1O BO3PACTY JMCTbSI, JUGO C BHINOJIHEHWEM MMHU
pa3HbIX QYHKLMIA.

@opMa M pa3Meph! JIMCTOBBIX IIACTUHOK MOTYT GBITh pa3HbIMM Jaxe Yy of-
Holl oco6u. Tak, CHIBHO BapbMPYIOT MO CTENEHU PaCWIEHEHHOCTH JNUCThsI 6o-
JIsIKa pa3sHOJIMCTHOTO U3 CEMENCTBA CJIOXKHOLBETHBIX, HEKOTOPHIX BHJIOB JIIOTHUKA.
ITo cTpoeHHIO IMCTBEB MOTYT Pa3/IM4aThCsi PA3HOBUAHOCTH, HO YaCTO BapHallMy
B MX CTPOEHHMU CBS3aHBI C YCIOBUSIMHM NPOU3PACTAHMUS.

MHoroo6pa3ue ¢GopM JIMCTbEB, KaK M APYrHX OpPraHOB, BO3HUKAET BCJIE[-
CTBHME TaK Ha3biBaeMoro AU epeHMPOBAHHOTO POCTA, TO €CTh HEPABHOIO pOCTa
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JIMCTOBBIX 3a4aTKOB B Pa3HBIX HalpaBIeHMsIX, MPOSBISIOIErocs Mpexae BCETo
B pa3MyuMy MeXOy TeMnaMu pocta ux uyacreil. dwudepeHIpoBaHHbIi pOCT
COCTABIISIET OCHOBY a/lToMOp(03a, N0J KOTOPEIM MOHUMAIOT NIpeobpa3oBaHue Op-
raHu3Ma WIN €ro OpraHoB, CBsI3aHHBIE C M3MEHEHMsIMM BHellHeil cpenpl. Ilpu
9TOM OIHH INPU3HAKM 3aMEHSIOTCS IPYrMMM, HO Gojiee MM MEHee PaBHOLIEH-
HBIMU. DTO HE COMPOBOXNAETCS, OJHAKO, 3aMETHHIMM W3MEHEHMAMHU obuIeit
CTPYKTYpHI OpPraHu3ma.

Puc. 133. Huszosble (H.J1) ¥ CPeAMHHBIE (C.JT) IMCTHS MPOJECKH.
0Ob6o3HaueHus: H.JI — HU3OBBIE JINCTbAA, C — CPERMHHEIC JIUCTHS

Qocu

Puc. 134, SIpycHHIe KaTeropuu JUCTHEB Y MOPO3HMKa: A — CeMANONA (HM30BOM MHCT);
B-N1 — cpenunnbie accummampyiomue IMCThA; E — JMCT NMEPEXONHBIH OT CPeMHHOro
K BepxoBbiM; 2)K—K — BepxoBbl€ JIMCThS C PEAYIIMPOBaHHBIMM IUIACTMHKAMU 1 Pa3spoCIuu-
MHCS OCHOBaHMSAMH.

Obosnauenus: 1.1 — AUCTOBbIE MIACTUHKHM, OCH — OCHOBAHHS JIMCTBEB, P.TUI — peXyLH-
POBaHHbIE NNACTHHKH JIMCTHEB, YPLI — YEPEeLIKH



232 Yacts II. Passumue u cmpoerue gecemamuerbix 0pzaHog pacmeruil

Puc. 135. Terepodbwuinsa: A — BonsHoi moruk; b — crpemonucr; B — manopoTHHK
«onieHu# por

Ob6o3nauenusn: H.1 — HaABOXHBIE JIMCTDHSA, ILJI — IMONBOXHHIC JIMCTDA, IULJ — IUIaBalolHe
JIMCTBA, C.J1 — CIIOPOHOCHKIE (POTOCHHTE3UPYIOUIME JIMCThA, L] — LEJIbHEIA JIMCT

2. Passurne jmecra

JIucTes 3akianRIBalOTCsi HAa KOHYCe HapacTaHUs Iobera Jx3ozenHo, B BUIE
BLICTYNAIOIMX Ha €ro MoBepXHOCTH Gyropkos (cM. puc.59, 60). B sanoxeHuu
JIMCTOBBIX 3aYaTKOB YYacTBYIOT pasHbie CJIOM KieToK. Yauie Bcero WX o6pasopa-
HHUE CBSI3aHO C JESTENILHOCTBIO (hIaHroBO# 30HHI KOHYCa HapaCTaHMsi M MaH-
THHM, WY TYHUKH. Y NIICHUIH, UMEIOIIeH ONHOCIONHYIO TYHUKY, B 3aJIOXKCHUH
JIVICTOBBIX 334aTKOB Y4acCTBYIOT 2 HapYXHBIX CJIosi KOHyca HapacTaHus, y GapBUH-
Ka MaJIOT0 C TPeXCJIOHHOM TYHHKOl — caMhlii BHYTpEeHHMIii ee ClIOi, y HOpHY-
HUKa LIMIIKOBATOTO ¢ OTHOCIONHON TYHMKOH — KOpIyc, ToYHee, ero ¢aHro-
Bast 30Ha. ‘ '

Bo Bcex cnyyasix pa3BUTHE JIMCTOBOTO 3a4aTKa HaUMHAETCs! C NMEPUKIMHANB-
HBIX JeJieHuit HeGoJIbIloi IpyNIbl KIeTOK, NPHBOMAIIMX K YBEJIHYCHHUIO 4YMCIIa
MX C/IOEB U TIOSBJIEHHUIO Ha MIOBEPXHOCTH CyOarnuKanbHOM 30HBI BEPXYILKH MoGe-
ra Hebospuoro 6yropka. Kierku caMoro noBepXHOCTHOIO CJIOSI, BIIOCIEIACTBUU
ofbpasylolue NpoToaepMy, N0 Mepe YBeJIMYEHHsI pa3MepoB Gyropka pacTsruBaioT-
s, a 3aTeM HENATCA aHTUKIMHAIbHO. TakuM 06pa3oM, TMCTOBOM 3a4aTOK, KaKue
6B1 pa3MepEl OH HM UMeJI, BCera OKpYyXeH Gymylieil TIOKpOBHOH TKaHBIO.

Jluctopoit 3avyatok, eie He UMelOMMil nMpusHakoB auddepeHnUalM, Ha-
3HIBAIOT npumopduem. TlosnmHee B HEM YAaeTcsl BBIACAMTh 2 4acTH: 6a3albHYIO
(mxHI010) M anuKanpHyIo (BepxHIOo). M3 GasanbHOM pa3BUBAaeTC OCHOBAHME
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6yIyLIero JIMCTa, KOTOPOe Y HEKOTOPHIX PaCTeHMH, KaK yXxe 6bUlo CKa3aHo, IIpe-
BpAlIAETCA BO BiAralvlie, Y APYTMX — HAa HEM 3aKJIANBIBAIOTCH NPUIMCTHUKM
(puc. 136), pasBuTHE KOTOPBIX ONEpeXaeT PasBUTHE JIMCTOBOM IUTACTHHKH.

Poct anuMKaibHOI YacTH, NMpUBOIALMIA K (HOpMUPOBaHHIO Gynyei rua-
CTHHKU JIMCTa, HEOAMHAKOB Ha pa3sHBIX cTagusAX ee pa3Butud. CHavaja oHa
YIIMHAETCS NyTeM aNWKaIBHOTO, MM BEPXYHIEYHOTO POCTa, OCYIIECTRISIEMOrO
ZeJICHUEM OHOM WM HeGONBIIOM IPYNIbl MHULMAIBHBIX KJIETOK, HaXONSAIMXCS
Ha €€ BepXyllKe. Y ManopoTHMKOB MHMLMAJIBHasi KJIETKa OOBIYHO UMeeT dop-
My TPEXTPaHHOM MHUPaMMAB U AEJMTCS MAapaUle]bHO IUIOCKMM CTOPOHaM, Kak
U B KOHYce HapacTaHus no6era (puc. 137). ¥ 1BynoabHBIX paCTEHNIA MHULMATIBHAS
KJIETKA YacTO 3aHMMaeT Cy6GanuKaabHOe MONIOXEeHHEe, TaK KaK OHa HaXOOUTCS 1Mo.
NOBEPXHOCTHBIM cJioeM. PoCT IMCTOBOrO 3a4aTka 0OyC/IOB/IEH COYETAHHEM NepU-
KIMHAIBHBIX ¥ aHTUKIMHAIBHBIX JeJCHUI MHNLMATbHON KJIeTKH, PUTMHYHOCTD
KOTOPBIX HEONWHAKOBA y pasHbIX pacteHuit (puc. 138 A). Ctporas puTMHYHOCTE
[eJIEHNH NIpY amMMKaJbHOM POCTE JIMCTOBOTO 3a4aTKa BCTpEYaeTcs He Y Bcex pa-
CTeHMii, KpOMe TOr0, MOTYT OBITh M APYrM€ BapMaHTH MOBENEHNS MHULIUATIBHOM
KJIeTKH. Y 3J1aKOB, B YaCTHOCTH, Y PXM, Ha BEpPXyLIKE JMCTOBOIO HMPHUMOPIUS
HaXOIWUTCS IPyNIa MHALMAIBHEIX KIeToK (puc. 138 A, 3).

AnuxansHbtii pocm NPOROIDKAETCS JO JOCTIDKEHMS JIMCTOBBIM 3a4aTKOM OIpe-
IeJIeHHOM IHBI, yame Bcero — 0,8—3 MM, y AymHHMKa U3 ceMeiCTBa 30HTHY-
HEIX — 00 1,5 cM. VImMHeHue JUCTOBOTO 3a4aTkKa, KaK IPaBWIO, CONPOBOXIa-
€TCsl €r0 MCKPUBJIEHUEM BCIECACTBME HEPAaBHOMEPHOTO Pa3pacTaHUs €ro HUXHE
(abakcuanbHOM) 1 BepxHel (amakcuaibHOM) CTOpoH (cM. puc. 60). OcobeHHO
CUJIbHOE VICKpUBIIEHUE, MPUBOMSAILEE K YIUTKOOOPa3HOMY 3aKpYy4YMBAHUIO, XapakK-

a
- N
A B B E

Puc. 136. Cxema pa3BuTHs TUCTa ABYAOJIBHOTO pacTenusi: A—E — cramuu BHYTPHUIIOYeY-
HOTO pa3Butust JUCTa; XK — copMUpPOBaHHEIH JIMCT.

O6o3nauenus: a — anuKanpHas U 6 — 6asaibHAas YacTH JIMCTOBOTO 3aYaTKa, X — XWIKH
JIMCTOBOM IUIaCTMHKM (J1.1), 3JI.N — 3a4YaTOK JIMCTOBOM IUIACTUHKH, 3.4pII — 3a4aToK
Jepellika, OCH — OCHOBaHHE JINCTa, NKM6 — npokamOuii, Mpia — NMPWIMCTHUKH, C.X —
CPENHAS XWIKA, YPLI — YePEeLIoK

15 3ak. 53
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Puc. 137. KoHyc HapacTtaHus nmo6era U 3a4aTKy JIMCTHEB Y MYXCKOrO Nnamno-
POTHHKA.

Obo3nauenus: B — BOJOCKH, M.K — MHULHAJBHAS KJIETKA KOHYCa HapacTa-
HWA, U.K.JI.3 — UHULHATbHBIE KIETKH JUCTOBEIX 3a4aTKOB, 1 — SAPO

TEPHO IJIsi pa3BUBAIOIIKXCS IUCTHEB IATIOPOTHNKOB, XapaKTepH3YIOLIMXCS BEChMa
MPONOJIXUTEABHBIM aNMUKalNbHEIM pocToM. ITociie ero OKOHYaHHMA HAYHMHAETCH
BCTaBOYHBIN, WIU uHmepKaaapruiii pocm JACTOBOTO 3a4aTKa, COCPEXOTOYEHHBIH
B OCHOBaHMM Gynyureit 1wiactunku (puc. 138 B). IIpoTsXeHHOCTh 30HHEI MHTED-
KaJSIPHOTO POCTa BapbUpYeT Y Pa3HBIX PacTeHHif. Y XBOMHBIX C UTONBYATHIMH
JINCTHSIMU OHAa CBeJCHa BCETO K HECKOJIBKUM KieTKaM. WHTepKaJApHBIA pocT
TIPOOJIKUTENIbHEE aUKAIbHOTO, 0COGEHHO Y OMHOMOIBHBIX PaCTeHUI.

O6a Tuna pocra — M anuKaJIbHbIA, U MHTEPKAISIPHBbIA — NPUBOOAT K 3Ha-
YHUTEJHPHOMY YIMHEHHIO JIMCTOBOTO 3a4aTKa M 06pa30BaHUIO €ro OCEBOM YacTH —
obiacT cpenHeit Xuiku Oynyiei JTMCTOBOM IUIaCTUHKU. Pa3BuTuio caMoif mna-
CTHHKM IpealiecTByeT 06pa3oBaHKe TaK Ha3bIBAeMOU Kkpaeeoii, VI MAp2UHANbHOl,
MEpUCTEMBI, KOTOpad pacriojiaraetcd B BUE JBYX CUMMETPUYHEIX BAIMKOB BHOJb
OCEBOii YacTH JIMCTOBOTO 3ayaTka, MMelolieil BMI KoJOHKH (puc. 139). Ilpu
paBHOMEPHOM JEJIEHUH KJIETOK MaprHHaIbHOM MEPHCTEMbI BO3HHMKAIOT LiE/IbHBIE
JIICTOBbIE IJIACTUHKU; €CJIM 30HBI C aKTUBHLIMM ACJIEHHMAMHU KIIETOK YepeayIoTCs
C 30HaMH, B KOTOPEIX KJIETKH JIEJIATCSA PEAKO, — 00pa3yloTcs Iu6o pacwieHEHHbIE
JMCThs, NGO, €CM JIOKAIbHOE oclabiieHue HEJEHUH MPOUCXOMUT yXe Iocie
¢opmupoBaHus Gonee WIM MeHee LIMPOKOW IUIACTMHKM — BO3HHKAIOT 3y0yYa-
Thi€, MMWIbYAThIE WIN WHbIE TUIHI ee Kpasd. Y HEKOTODHIX pacTeHMii, HarpuMep,
y JIMIbl, Pa3BUTHE MapruHAIbHOM MEPUCTEMBI HAET Napa/UICIBbHO C YUIMHEHUEM
Y pacliMpeHHeM OCeBO# YacTH JIMCTa.

OO6pa3oBaHye CJIOXHOTO JIMCTAa CBS3aHO C MOSBIEHMEM HA OCH JIMCTOBOTO
3a4aTKa GYTOpKOB 2-T0O MOpsKa, TAKXKE PACTYIIMX IyTEM anMKaIbHOIO M WH-
TEPKAISIPHOro pocTa. B MX OCHOBaHMM NMPWIMCTHUKOB He 6hiBaeT. Bronp 3THX
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GYropKOB 3aKJIa[(bIBACTC MaprHHaJbHas MepHCTEMa M Pa3sBUBAIOTCS TUIACTHHKH
JIMCTOYKOB.

¥V onHoneTHUX pacTeHHH Bee 31U opMoo6pa3oBaTeIbHEE MPOLIECCH OCYIIE-
CTBIISIIOTCS B TEYEHHME OJJHOTO BET€TAallMOHHOTO Mepuoid. Y MHOTONETHHX, B TOM

Puc. 138. AnuKanbHBIL U MHTEPKAAPHAIA POCT JIMCTOBOTO 3a4aTKa: A — 2 THIIa AeJieHUH
CyGanmMKaNbHBIX MHHIMANBHEIX KIETOK, OCYIIECTBISIOIMX aNUKATBHBIA POCT AMCTOBO-
IO 3ayaTKa ABYHONBHBEIX pacTeHuit; B — 30HBI anmMKalbHOTO W MHTEPKAISIPHOTO POCTA
Ha pa3sHBIX CTaNMAX Pa3BUTHS JIHCTOBOIO 3a4arKka: a-I — MHHUMAJbHAsA KJIETKa JCHUTCSH
NIEPUKAMHANBHO M B Pasa — aHTHKIMHAILHO, 06pasysa 3 KICTKH; A-X — WHULMANbHASA
KJIeTKa JeINTC NEPUKITMHANBHO U OJMH Pa3 aHTHKIMHANBLHO; 3 — HECKOJIBKO MHHLMAIb-
HBIX KJIETOK B JINCTOBOM 3a4aTKE MIIEHMIIBL.

O6o3nauenus: 3.2.p — 30Ha aAMMKATLHOIO POCTA, 3.4.p — 30Ha NEPEX0IA K MHTEPKATSPHOMY
POCTY, M — MHUIMANBHBIE KIETKH, U.p — 30Ha MHTEPKAIAPHOIO pocTa

15*
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Puc. 139. IMTocnenoBatenbHble CTaAMU

PasBUTHSA JIMCTOBOTO 3aYaTKa Ha Iolie-
peuroM (B) u npononsHoM (A) cpesax.

Obosrauenus: 6.X — OOKOBHIE XWIKH,
K.M — KpaeBasg MepUCTeMa, 0.C.X —
obnacTh cpegHel Xwiku, nkM6 — npo-
Kamouit

4yKCciie, Y HIPEBECHBIX PACTEHHMIi JIMCTbsi, PACIyCKAlOIIMECS BECHOM, NPOXOIAT
CTaJiM 3aKPHITOro (BHYTPUIIOYEYHOIO) U OTKPHITOTO (BHETIOYEYHOIO) Pa3BHUTHSI.

CrpoeHue BereTaTBHEIX M04€K, 0COOEHHOCTH MOYKOCIOXEHHS Y JINCTOCIIO-
KeHUs: GBUIM PacCMOTpPEHHI B IVlaBe, MOCBALICHHOM Mopdonorun moGera (1. 6,
pasn. 2).

Crnaduamocms TACTOBOM TUIACTHHKHM B IIOYKE MMEET OCOOEHHO OONBILIOE 3HA-
YyeHue npu GopMHUPOBAHNM KPYITHBIX JINCThEB NaIbM. MHOTOYMC/IEHHbBIE CKIIANKI
06Gpa3yioTcsi IyTeM BrisfuMBaHMi (MHBarMHaumii) yacreif JIMCTOBOW ILIACTHHKM,
HaxXoNsLIUXCA Ha ee BepXHell M HUXHeit cropoHax. [Ipy 3ToM BO3HMKAIOT yepe-
JytomMecs Mexay coboit rpe6HY 1 Heryrybokue 6opo3axu. ITox KaxneiM rpedHeM
BCKOpE MOSBJISIOTCS TOHKHWE pa3phiBbl, KOTOpbIE, ITOCTENECHHO YBEIMYMBASCh,
JOXOIAT KO OOpO3IOK, YIIyOnssi uMX, HO NOJHOCTBIO HE pPacUIEIUIsis rpeGHM.
IIpu yBeanmyeHHUH pa3MepoB IUTACTUMHKHM W BO3HMKAIOT CKJIAIKH, Yepemylolmecs
Ha BepXHeit ¥ HUXHel cropoHax Jucta (puc. 140 A—B). PasBepTbiBaHue JMCTBEB
10 Mepe pachyCKaHHs MOYKH COMPOBOXIAETCS pa3phiBaMy MX IJIaCTUHOK, MpO-
HCXOASUIMMM BIOJIb CKJIAMOK, M 00pa30BaHUEM «IHMCTOYKOB», KOTOpbie CHavajia
0o0beMMHEHB! ¢ MOMOUIBLIO 0CO00it KaiiMbl, WIM KpaeBoOi IMOJIOCHI, NMpencTaBis-
iomel co6oii HapyxHylo yacTh miacTMHKH (puc. 140 [T). Tlocne ee omanenus
WINCTOYKH» CTAaHOBATCA CBOGONHBIMU. [IepyCThie JIMCTBS MabM BO3HUKAIOT NIPH
HAJIMYUM JUIMHHBIX paxucos (puc. 140 1), nanbyatie — Kopotkux (puc. 140 T).
TakuM 06pa3oM, JIMCThsI MaJbM 3aKIQAbIBAIOTCS KaK IPOCThIE, IpuodpeTas B
CIIOXHBIX JIMCTHEB JIMIID B MPOLIECCE UX Pa3BEPThIBaHUsI.

BecHoii, rmocie omnageHusA MOYEYHBIX YElIYil y pacTeHHil, Npou3pacTalonIMX
B PETMOHAX C CE30HHBIM KIIMMATOM, HAYMHAETCS! EPUOL BHEMIOYEIHOTO Pa3BUTUA
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JINCTBEB: UX JINCTOBBIE IUIACTUHKM PacNpaBIIAIOTCS, YBEIMYMBAIOTCH, MEXIY HUMH
1 OCHOBAaHMSIMH JIUCTHEB HHTEPKATAPHO BhIpacTaeT uepemok (puc. 136 E, X).

Pa3Mepsl JIHCTBEB YBEJIMYMBAIOTCH HE TOJNBKO BCJIENCTBHME DPACTSXKEHUS,
HO M B pe3ynbTate JejieHUs kietok. Mccnemopaumamu U. I'. CepeGpsikoBa MoKa-
3aHO, YTO Y YEPEMYXM MOBEPXHOCTb HAPYXKHOM CTEHKM KaXHOil 3MMAepMaIbHOIA
KJIETKH TPY BHEMOYEYHOM Pa3sBUTHM YBEIMYNBAETCH BIBOE, a TOBEPXHOCTb BCEi
mactTiHkn — B 1050 pa3. DTo BO3MOXHO TONBKO B TOM ciyyae, eciy obuiee
YHCJIO SNMUAEPMAJIbHBIX KJIETOK BO3pacTeT B 525 pas. To ecTb KaxIasi KJIeTKa JOIX-
Ha MOJENUTHCHA aHTUJINHANBHO pa3 8—9. ¥V MBI NOBEPXHOCTb SMUAEPMATBLHOM
KJIeTKY yBennyuBaetcsi B 20 pas, UX JeJeHUs NPOMCXOIAT 3HAYMTEILHO PEXE, YeM
y uepeMyxu. JleasTcs He TONbKO KJIETKU IIOBEPXHOCTHOIO CJIOS. AHTHIJIMHATBHBIE
M TIEPUKIIMHAIBHEBIE JIeJICHUSI OCYHIECTBISIOTCSI M BO BHYTPEHHHMX CJIOSAX KJIETOK.
VBenvdeHne 4ucia NEPUKIVMHAIBHBIX JNEJI€HUH NPUBOIUT K POCTY IUIACTMHKM
B TomuuHy. Tak, y Toif e yepeMyXu IUIaCTMHKA, HaXOOAIIAsACA B IIOYKE, COCTOUT
13 6 CJIOEB KJIETOK, a B Pa3BUBIUUXCS JIMCTBAX — HX 8—9.
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Puc. 140. PasButie JIUCTBEB NaNbM:
A, b — paHHue craguu pasputus; B —
oGocoGnenue amcroukos; I' — Beep-
HBIt JIUCT B MPORONBLHOM paspese; [ —
TIEPUCTHIN JIUCT B NPOKOJILHOM pa3pese
(cpenHMe TMCTOYKM He U306paXeHb)
Ob6o3HaveHus: B.C.IL.J1 — BEpPXHsA CTOPO-
Ha IUIaCTUHKH JIUCTA, U.p — UIJIOBUAHEIE
pasphbiBbl, K — KaiiMa, 14 — JINCTOYKH,
H.C.ILJI — HUXHSASL CTOPOHA IUIaCTMHKM
JINCTA, NKM6 — NpOKaMOGHAaJbHEIE TSIXH,
P — DaxucH
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3. JIucropacnono:xenne

3aKOHOMEPHOCTH 3QJI0XEHUS JIMCTOBBIX 3aYaTKOB Ha KOHYCe HapacTaHHs
noGera 00yCIOBIMBAIOT U IIOPANOK PACIONIOXEHHS JIMCTheB Ha crebine. Tak Kak
B Ia3yxax JIMCThEB HaXOISATCSH MOYKH, M3 KOTOPHIX pa3BUBAIOTCSE GOKOBbIE OOETH,
TO OT XapakTepa JUCTOPAcIoJOXEeHUs B GONbIION CTENEHM 3aBUCHT U BHEIIHWI
061uk pacreHusi. OGHIYHO JHMCTBS Gojee WM MeHee PaBHOMEPHO pacIpefeNieHBI
Ha crebne, HO Y HEKOTOPHIX PacTeHWii OHM MOryr OBITh COMMXKEHBI, €CIIM X
MEeXIOY3/IUsA OYeHb KOpOoTKMe. B 3TMX ciryuasx BO3SHHMKAIOT PO3ETKH JIUCTHEB.
Yamre Bcero BCTpeYaloTCsi PUKOPHEBLIe po3eTky (puc. 141 /), Kak y MaHXeTKH,
sicTpeOMHKMY, 'PaBIJIATA M JPYTHX PaCTEHMIA.

A B B r I

Puc. 141. JIuctopacnionoxenue: A — cnupaisHoe (odepentHoe); B — cynporus-
Hoe; B — Hakpect cynporuBHoe; I’ — MyroBuartoe; JI — po3eToyHoe

JIucropacnonoXeHue XapaKTepu3yloT 2 IIaBHBIX NPU3HAKa: YHCJIO JIMCTHEB
B KaXIOM y3jie U BHIDAXEHHOE B rpagycax CMEHICHHE MO OKPYXHOCTH CTeGis
JIMCTBEB, HAXONALIMXCS B COCEIHUX Yy3JIax.

Ecnu pacronoxeHue JIMCThEB CHPOCHHPOBaTh Ha IUIOCKOCTh, OpPHUEHTHPO-
BaHHYIO TOIepeK cTe6s, TO 3T0 cMeleHUe GYIeT COOTBETCTBOBATh YIIIY MeXIy
pagMycaMM, NpoBeEHHBIMHU OT LIEHTpa CTeO/Is O CEPENUHbI IMCTHEB, DTOT YTON
HAa3bIBAIOT YIJIOM PACXOXIEHHS, WIH y210M OUGEP2eHYUU.

Paznmuyaior 3 OCHOBHEIX THINA JMCTOPACIONIOXEHHUS, WIM guaiomaxcuca
(or rpeu. phyllon — ymcT M taxis — NODANOK PACIONIOXEHUSI): CYnpomueHoe,
Mymos4amoe ¥ o4epednoe (puc. 141).

CyIpOTHBHOE JINCTOPACIIONIOXEHNE XapaKTePU3YeTCs HATMYMEM B y3uIe 2 JIM-
CTheB — OJIHOTO HANPOTHB APYTOro. YToll PacXoXIeHHsi MEXITY HUMH COCTABIIsA-
er 180°, mam 1/2 okpyxHoct cre6ns. IIpym MyToBuaTOM NHCTOPACHIONOXEHHH
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OT y3/1a OTXOIAT GoJiee 2 JMCTBEB, YIJIBI PACXOXIEHUS MeXTy HUMM GydyT pas-
HH 360°/n, Toe m — 4YUCIO JMCTEEB B MyToBKe. B MyTOBKE M3 3 JMCTHEB YTON
pacxoxneHus cocrasisier 120°, wim 1/3 okpyxHoctu cTe6a.

CynpoTHBHBIE JIUCThS B COCEIHMX Yy3/laX MOIYT PacnojiaraTbCs CTporo oguH
Hal JpYTMM, TO €CTb IBYMS NMPOAOJABHBIMU psAmamMu. OOHAaKO ropasmo yaie Jiu-
CThS1 KAXIOTO y3JIa PacrojIoXXeHbI MEXAY JINCThIMU COCEIHUX y3noB. IIpn TakoM
HaKpecT-CyIIPOTHBHOM pacnoyOXeHUHU, XapaKTepHOM, HalpuMep, sl NpeacTa-
BUTeJIel ceMeiicTBa ryGoLBETHHIX, cTeGeb GyneT MMeTh 4 psAlia JIMCTHEB, C YIJIOM
pacxoxnenus 90°, wiu 1/4 oxpyxHocru cre6isi. [IpM HaIMYMM TPEXTMCTHBIX
MYTOBOK, B KOTODBIX JIACTbSI ONHOM MYTOBKM PacIojiaralorcsi Mexny JUCTBIMH
COCEIHMX, YIOJI pacXOXIeHHU cocTaBuT 60°, unu 1/6 okpyxHocty cre6nsa. Takue
JIUCThs OymyT pacnojiaratbcsl Ha cre6ie 6 MPOIONbHBIMU PSIIAMH.

HawuGosnee pacnpocTpaHEHO OYePEeaHOE, WM CIIMPATLHOE JIMCTOPACIIONOXe-
HHE, NPH KOTOPOM KaXMHI y3eJl MMeeT TONbKO OIMH JIHCT. B 3TOM ciyvyae
2 JMCTa COCEAHMX Y3/I0B HMKOrAa He ObIBAlOT OOUH Hal OPYTUM, TO €CTh YIoJ
PaCXOXIEHUS MEXIY HUMH He MOXeT GBITh paBHbIM 0°. OqHaKo NpU TaKoM JiM-
CTOpacMoNOXeHHH Ha cTebJie Beerna MMeeTCs JIMCT, PaCNOJIOXEHHEIN CTporo Haj
JIMCTOM, C KOTOpPOro Havar otrcueT. [103ToMy, KaK U NIpH CYIIPOTHBHOM M MYTOB-
YaTOM JIMCTOPACTIONIOKEHMSX, JINCThsI TOXE OYAYT COCTARJISATH NMPOJNOIBHBIE PAILI,
unu opmocmuxu (Ot rped. orthos — mpsMoit u stychos — JmHus). BooGpaxae-
Masl JIMHMS, COCNUHSIOmAasi OCHOBAaHMS JIMCThEB, UMEET BUI CIMpAIM, KOTOPYIO
Ha3bIBAIOT OCHOGHOI, WU 2eHemuyeckoii. OHa OoTpaXaeT NOPANOK GOPMHUPOBAHUSA
JIUCTEEB B nouke. JIMCThsI, HaxomslIMecs HA OOHOM 00OpOTe 3TOil CIMpaH,
He CYHTas JINCTa, PaCMOJIOKEHHOTO Ha TOi Xe OPTOCTUXE, YTO W IEpBHI JIUCT,
COCTaBJISIOT AUCMOBOU YUKA.

B HauGoee MpoCTOM BapMaHTe, KOIIa YTOJI PACXOXICHHUS MEXIY JIMCThIMH
paseH 180°, OT OAHOrO JIMCTA A0 APYTOro CIHpalb AejaeT OAUH 0GOPOT BOKPYT
cre6is u BruTodaer 2 ymcta (puc. 142 A). Ilpu yroe pacxoxneHus, pasHoM 120°,
omuH obopor cnupanu umeer 3 sucra (puc. 142 B). Ha onnoit oproctuxe Mo-
ryT Haxomutbcs 1-it u 6-it (puc. 142 B), 1-# u 9-it smcTba ¥ T.0. B mepBoM
ciiyvae crnypaib obpasyer 2, Bo BTopoM — 3 oGopora BOKpYr cre6isd. TakuM
obpa3oM, MeXIy 4YHCJIOM OGOpPOTOB CMUPAIU M 3HAYCHUSAMM JIMCTOBHIX LIMKJIOB
CYILECTBYIOT OIIpEeJE/ICHHbIE OTHOLIEHHSA, KOTOpPble MOXHO BhIPa3suTh APOOSAMH,
YHCJIUTEM KOTOPHIX COOTBETCTBYIOT YMCITy 060POTOB CIIMPa/iM, a 3HAMEHATE/IH —
YHCIy HAXONALIMXCSA Ha HUX JIUCTBEB (JIMCTOBBIM LMKIAM). DT Apo6U COCTAaBAT
CIemyIolIMi psl:

1/2, 1/3, 2/5, 3/8, 5/13, 8/21, 13/34 u T. 1.

Jlpo6u onpezensaer ¥ 4acTh OKPYXKHOCTH, KOTOPYIO CIIMPalib IPOXOAMT OT O~
HOTO JILCTa IO ApYroro:
180°, 120°, 144°, 135°, 136,8°, 137,8°, 137,3° u 1. .
Hauunag ¢ 2/5, kaxgas nocineayiomas apo6bpb Mojiy4yaeTcs CyMMHPOBaHHEM
YHCMTENe ¥ 3HAMEHATeNeH AByX IpeauecTByionmx apobeii. Takoi psan apobeit
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r.crn

r.cg

1/2 1/3 2/5

Puc. 142. OuepenHoe pacnoioxeHde MHCTheB (umMdpamMu 0GO3HAYEHHl NOPSAKOBBHIE

HOMepa JINCThEB): A — oOdepeHOe ABYPSIAHOE JIMCTOPAcIOJIOXeHHe (Yol pacxo-

xneuus 180°); b — ouepesHoe TpexpsmHOe JMCTOpacrosoXeHHe (Yroa pacxoxue-
Husa 120°); B — ouepenHOe NATHPSAHOE JIMCTOPACHONOXEHME (YroJl pacxoxnie-

Hus 144°).

Ob6o3navenus: T.C1 — TeHETHYECKasd CIMpalb, 1 — JIACTh, O — OPTOCTHXM, 1/2, 1/3,
2/5 — 3HayeHMs1 PUUIOTAKCHCOB, COOTBETCTBYIOLINX TPEM THUIAM OYEPEIRHOro JIMCTOpac-
TOJIOXEHUS

Ha3bIBaloT padom Dubonayuu. YeM Billle 3HaYeHMe APOOM B 3TOM psiAy, TEM GJIKe
BEJIMYMHA YITIOB PACXOXAEHHS MeXIy JNUCTBAMM K Yray, paBHomy 137°30'28",
Ha3bIBAEMOMY «l0ealbHbiM» Y2A10M, TP KOTOPOM HHU OAMH JIMCT He MOTr OBl
pa3MemIaThCsl CTPOro Haj JioOBIM APYrMM JMCTOM. B 3TOM ciyyae Bce nmcThA
pacrnpefeNisyiuch 651 paBHOMEPHO MO OTHOLIEHMIO K cBeTy. OfHaKo B Ipupone
TAKOro MACAILHOIO yIJIa PacXOXIEHUSA, KaK NPaBHIIO, He ObIBaeT.
PacnonoxeHue 3a4aTKOB JIUCThEB B MIOYKE HECKONBKO OTJIMYAETCHA OT Pacio-
JIOXEHHs JIUCTheB B chopMupoBaBieMcs nobere. Ha nonepeyHoM cpese MoYKku
MOXHO BBIIBUTb 2 THIA CIIMPAIbHBIX JMHUHA, HIYIIUX OT nepudepun K LEHTPY
110 YaCOBOJ MJIM IPOTHB YACOBOMA CTPEIKH. DT CIMPATH HA3BIBAIOT NAPACMUXAMU
(oT rpey. para — psmoM M stychos — JuHust). OHM MepeceKaloT OfHA IPYTYIO
TIpUMepHO mof, yriioM 90°. Uuciio napacTux, MAYIIKX B pa3sHbIX HalpaBJieHUsX,
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Gonee WM MeHee IOCTOSHHO Ul KaXmoro Buaa pacteHuil. Ha puc. 143 BuoHbl
5 mapactux, MOYIUMX IO 4acoBOH CTpelKe ¥ § — INPOTMB YacOBOH CTPENKH.
CooTHolleHUst MeXIy NapacTUXaMH, TMPOXOALIMMM B pPasHBIX HanpaBleHMSX,
MOXHO BBIPa3MTh CIICAYIOLIMM PSIOM ApoGeii:

2/3,3/5,5/8, 8/13, 13/21 u 1. 1.

. Kaxnas ppobb, HauuHad ¢ 3-#f, momyyaercs, xak ¥ B pamy PuGonau-
Y4, CyMMMPOBaHMEM YMCIMTEIEH M 3HAMEHaTeNleil ABYX NpeIBIAYIIUX Hpobeit,
HO B OTAMYME OT Jpobeil, COCTABISIOMMX 3TOT psf, YUCIUTENb KaXA0i Ipobu
paBeH 3HaMeHaTeJIo0 NpelbIaylleil Ipobu.

JIucroBble 3ayaTKH, HaxoAAIIMeCs Ha BHY-
TPEHHEM KOHIIEe IapacTHXH, BCerma Mejibye, 4eM
Ha HapyXHoM ee KoH1ie. [103ToMy 110 OTHOCHTE b~
HEBIM pa3MepaM JIMCTOBBIX 3a4aTKOB MOXHO CYIHTh
M O MOCJENOBATENbHOCTH 3aJI0XEHHUS JIMCThEB.
TmarensHOe M3yYEHHE YIVIOB PACXOXIEHUS MeX-
JIy HUIMM 1TOKa3aJio, YTO OH OJIM30K K MACATLHOMY
yrny pana OuboHauuu ¥ 06sYHO paBeH 137°5'.

Ilpy pa3BUTHM U3 NOYKH NOGETa BCAEICTBUE
HEPaBHOMEPHOIO pOCTa YacTeil W 3HAYMTENHLHO-
TO YIJIMHEHUs CTeO/Is MapacTUXU pacpsaMIITIOTCS
M NPaKTUYECKM HCYE3aloT, 3aTO CTAHOBSATCH 3a-
METHBIMHM OPTOCTHXM, Ul 06pa30BaHM KOTOPHIX
Tpebyercs NMiIb HeGOoMbIIOMH M3rub. BLIX 39MATKOB Ha TIOTICPEHOM

Bce ckasaHHOe CBHIETENIBCTBYET O TOM, YTO cpese nouKM ONHOTO M3 BHIOB
3aKOHOMEPHOCTH JIMCTOPACHONIOXEHUS TIPEACTa- cocHel Io HamparIeHHIO OT me-
BIIIOT C060ii BaXHYI0 MOP(OreHeTHYECKYIO PO~ PU(DEPHH K LEHTPY MOXHO BbI-
61eMy, pellleHHe KOTOPOi TpebyeT U3ydyeHHs Op- ::';T:agorl‘;:%a‘(’;':“:}lﬁy:“;xn‘;gg:
TaHOr€HHO¥ POJIM alMKAILHONA MEPUCTEMBI KOHY-  cruv 1o wacopoi cTpenke
ca HapactaHus mobera. XoTsl CyLIeCTByeT MHOTO
TMIIOTe3, NBITAIOUIMXCA OOBICHUTD 3aKOHOMEPHOCTH 00pa3oBaHMS JIMCTOBBIX 3a-
YaTKOB B OIIPeJEJICHHOM MECTe M B ONpelesicHHOE BpeMst GMOXMMMYECKHMH,
MeXaHWYeCKUMH U MaTreMaTHyecKUMHU cdakTopamMv, HM ONHAa U3 HHUX HE HaeT
yGeauTebHbIE OTBETHI Ha BCe BO3HMKAlOLIME BONPOCH. BeposiTHo, anukanpHas
MepHCTEMa, OTBETCTBEHHAs 32 PACIIONIOXEHHE JIMCTOBBIX 3a4aTKOB M OIpeAesIo-
1iast B GONBIION CTENEHH COOTHOIIEHHE MEXAY JMCTbAMM cHOpMHUpPOBaBLIErOCH
noGera, npeacTapisieT coboii BeCbMa CJIOXHYIO CAaMOPETYIMpYIOLIyIocs 61O0JIoTH-
YECKYI0 CUCTEMY, HAXONSILYIOCS IO FeHeTUYECKUM KOHTPOJIEM.

Puc. 143. PacniojioxeHue a1ucTo-

4. AnaToMus JIUCTOBOI INIACTHHKH

CocraB TKaHe#, Claraiolyx JMCTOBYIO IUIAaCTUHKY, ONpefelisieT BhINONHSe-
Mbie e10 yHKIMH. 3aIUTY BHYTPEHHUX TKaHEH OT JIeHCTBHS BHEIIHMX (haKTOPOB,
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ra3000MeH M TPaHCIMpAIHIO OCYLIECTRISET anuuaepMa, (GOTOCMHTE3 — XJIOpo-
duoHocHas TKaHb — Me30(HILI, OCTYILIEHHE B HETO BOIBI ¥ OTTOK NMPOXYKTOB
acCCUMWIALIMUM — TpOBOIALINAE ITy4yKH, pacilpefesieHde M B3aMMOCBSI3b KOTOPBIX
XapaKTepHU3yeT pa3Hble CIIOCOOBI XWIKOBaHMS. B JIMCTOBHIX TUIaCTHHKAX BCTpeya-
I0TCSI BMECTHJIMILA BBINEJICHUH B BHJE OTHOKJIETOYHBIX MIMO6JIACTOB WM MHO-
TOKJIETOYHBIX 00pa3oBaHMil, a TaKKe MeXaHW4YecKHe TKaHH, oOecreYuBaioliye
noAnepxaHue IJIACTHHKU B ONpPENENeHHOM INMOJIOXEHUH U ee TPOYHOCTh 1O OT-
HOLIEHHUIO K JeUCTBHIO TakMX (paKTOpOB, KaK NOPEIBH BETpa, YOAPHl JOXIEBBIX
Karensb, rpajaa.

4.1. Dnugepma

B OGBIYHBEIX aCCMMWIMPYIOIIMX JIMCTHSX TOKPOBHasi TKaHb IIpeICTaBleHa
SMMAEPMOIi, MMEIOMIeN THIIMYHOE WIS Hee CTpoeHue (CM. I 5, M. 1). ¥ MHorux
pacTeHUil Ha Hell BCTpeyaloTcsi pa3HOoOpa3Hble BOJIOCKHM, KOTOPhIE Pa3BUBAIOTCH
OYEeHb PaHo, elIe B Npoliecce BHYTPUIIOYEYHOTO Pa3BUTHS JIMCTA. B 3aBepIIMBIINX
POCT JIMCTBSIX KPOIONIKE BOJOCKM OOBIYHO OTMMPAIOT, COCTAB/IsAsl Ha UX IOBEPX-
HOCTH CBETJIOe omymeHue. BMecTe ¢ KyTHKYNOH M BOCKOBBIM HaJIETOM, TOKPHI-
BaIOLMM YTOJLICHHbIE HapyXHblE CTEHKHM SNHAEPMATBbHBIX KIETOK, ONyLICHHUE
NpefoXpaHsieT BHYTPEHHUE TKAaHU JIMCTOBOM IUIACTUHKM OT IeperpeBaHusl coj-
HEYHBIMM JIyJaMH, CONEHCTBYA, TAKUM 06pa3oM, YMEHbIICHHUIO TPAHCTIMPALIMH.

Y IMPOKUX NHMCTOBBIX IUIACTUHOK OCHOBHBIE KJIETKH SMHAEPMBI OOLIYHO
MHOTOYTO/IbHBIE C POBHBIMH, JTN60 CHJILHO U3BWIMCTEIMH, OCOOEHHO Ha HIDXKHEMN
CTOpOHE IUIACTUHKH, GOKOBBIMH (QHTHKJIMHAIGHBIMU) CTEHKaMH. ¥, JIMHEHHBIX
M NPOJOJITOBAThIX IUCTHEB 3TH KJIETKH BRITSHYTHI IO [UIMHE JIMCTOBOM IUIACTUHKU.

Kak npaBuiio, anuaepmMa OTHOC/IONHasA, HO Y HEKOTOPRIX pacCTeHUI, Hanpu-
Mep, y duKyca, B mpoliecce pa3BUTHS JIMCTa €€ KIETKM AENATCS NapajuiebHO
MOBEPXHOCTH (MEPUKITMHAIBHO), M OHA CTAHOBUTCS TpexcioiHoi (puc. 144). Ipo-
3payHble KJIETKH ee BHYTPEHHUX CJIOEB 3aNacaloT BOAY U 3alePXUBAIOT TeILIOBbIE
Jyun. CyOsmmiuepMaiibHbie, MHOTAA JOBOJIBHO MHOTOYMCIIEHHBIE CIIOM BOXO3a-
NacalolMX KIeTOK BCTPEYaloTCd INpPEeMMYIECTBEHHO Y TPOIIMYECKMX PacTEHHit,
HampuMep, y aHaHaca, NMGUTHBIX OpoMenuit, HO ONPEAENUTh UX NMPUHAILJIeXK-
HOCTb K 2NMIepMe MOXHO TOJIKO B Ipoliecce U3y4eHus: pa3Butus nucra. Eciu
OHM BO3HMKAIOT M3 KJIETOK Cy63MMIEPMAIbHBIX CJIOEB, TO MX COBOKYNHOCTb
Ha3bIBAIOT eunodepmoli.

B snuaepMe TUCTOBBIX TUIACTHHOK 3HAYUTENBHO GOJIbIIE YCTHHL, YEM B SMH-
JIEpMe MOJIONOro 3ejieHoro cre6isg. OHM pacroaralorcs JIM60 Ha OOHOM YpOBHE
C OCHOBHBIMH KJIETKAMH, JIM60 NMPUIOXHATHL Hal HUMM M HaXomATcs Ha HeGOJb-
1Mx 6yropkax, 1160 HEMHOI'O IIOTPYXEHBI B TKaHb JIMCTOBOM IUIACTUHKH. B y3kmux
JINCTOBBIX IJIACTMHKAX YCTHHIIA COCTABJISIOT IPOJOJLHBIE PSAbI, B HIMPOKHX —
OHH 0OBIYHO pacnpencacHbI zmd)q;yaﬂo, HO, KaK IIpaBuJIo, ©60J1ee MHOTOUMCIEHHBI
B €€ CpeIJHeii YacTH.

Yerbuua HaxoosiTes 60 Ha o6eMX CTOPOHAaX JIMCTOBOM ILTaCTMHKH, NGO
TOJILKO Ha ONHOH M3 €€ CTOPOH. B nepBOM Cllyyae TMCTOBYIO IUIACTMHKY HAa3hIBAIOT
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amgpucmomamuueckoii (0T rped. amphi — ¢ oGe-
HX CTOPOH M Stoma — POT, YCTbe), BO BTOPOM —
eunocmomamuueckoii (ot rped. hypo — BHHU3Y),
€CJIM YCThUIIA MMEIOTCS TOJIBKO Ha HIDKHEMH cTo-
poHe, M anucmomamuyeckoi (oT rped. epi —
Hal, CBEpXy), eCllM OHH BCTDEYaloTCs TOJb-
KO Ha BepxHeil CTOpOHE JMCTOBOM IUIaCTUH-
Kku. IIpuypoyeHHOCTh yCTBMIL K TOM WIM MHOHN
CTOpOHE JIMCTOBOM IIaCTUHKM NIPEICTaBIISIET CO-
60if OIMH U3 YCTONYMBBIX NPU3HAKOB HEKOTOPHIX
pacTeHMif, OIHaKO, B OCHOBaHUM mobera ruiay-
Ha OIHOJIETHETO 06pa3yIOTCs SMUCTOMaTHYECKHE
JIMCTBS, B CpeiHeit yacTu nodera — ampucroma-
THYECKHE ¥ THIIOCTOMaTHYECKHE, 8 HA BEPXYIIKE
no6Gera 60NBIIMHCTBO WM AaXe BCE yCThULIA HA-
XOIATCS Ha BEpXHEH CTOPOHE JIUCTHEB.

IInOTHOCTD YCTHULL — HMX YKCJIO0 Ha 1 MM
BapbMpyeT B IIMPOKUX IpeesiaX, 4alule BCero
ot 40 no 300. Y HeKOTOpHIX BHIOB TPafeCKaH-
M ux Beero 7 Ha 1 MM, a y IMMOHa, TmacieHa
M Ipyrux pacteHuit — cBbime 600. Ha mior-
HOCTh YCTBMII JaXxe y pacTeHHil ogHOro BHAa
CHJILHO BJIMSIIOT YCJIOBUSI BHELIHEW Cpefibl, Ipe-
XIie BCEro BIaXHOCTb BO3yXa 1 HHTEHCUBHOCTD
ocBelIeHMs..

Hapsimy ¢ ycThbMIIaMM Ha JIMCThSX MHOTHMX
pacTeHHit BCTPeYaloTCsl ITUIaTONBI, BHIIENSIOIUE
KaneJIbHO-XUIKYIO Bofy (CM. I 5, 1. 6).

2

4.2. Me3zodmun

Mesodpmwin no o6neMy NpeBOCXOOUT Bce
JpyTHe TKaHU JINCTOBO# IUIACTUHKHU. Y NManopor-
HUKOBMIHBIX M1 MHOTHX MOKPHITOCEMEHHBIX OH
OIHOPOAHBIA, cocTosmMil U3 Gonee WU MeHee
OJMHAKOBBIX NApEeHXUMHBIX KJIETOK, MEXIY KO-
TOpBIMM BCETA €CTh MEXKIETHUKY (puc. 145 A).
- 'Y nBynonbHBIX cTpoeHue Me3oduiuia 6onee pas-

Puc. 144. ®parmeHt aucToBoi
TUIaCTHMHKM ukyca.

Obo3Havenun: B.3N — TpeXCIoiiHas
BepXHssA snuaepMa, r.mM3dp — ry6-
yarelif Me3odul, K — KYTHKYJa,
KC — KCWIEMa, MX — MeXKIeT-
HUKH, O.I.N — 06KJIaJKa IpoBO-
JSILIEro IMyyKa, c.K — cobupareiib-
HBIE KJIETKH, C.M3¢( — CTONIOUATHIH
meszobwwn, ¢n — c¢nosma, 1 —

LHHACTOJHUT

HOO6pa3Ho. Y HEKOTOPHIX pacTeHMii, HapUMep, Y BETPEHUIIB!, Gopua, Oy3MHbI
YepHO#, CyO3NMAEepMaibHEIN cloit Me30(dMIUIa COCTOMT M3 KJIETOK, BHELIHHME
CTEHKM KOTOPHIX 00pa3syloT CKJIanKH, BHAIOLIMeCs B WX mojiocTd. Takue KIeTKH
C OJHOCTOPOHHMMH CKJIQIKaMM, YBEIMYMBAIOIIMMU BHYTPEHHIOIO IIOBEPXHOCTH
oGonouek, Ha3blBAlOT dnanesuOnsmu (puc. 145 B). ¥V GONbIIMHCTBA MOKPHITO-
ceMeHHbIX Me3odWLT IMddepeHIMpoBaH Ha cmoabuamuoiii, WIH TIATUCAXHBIN,
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M 2ybdametii, B KOTOPOM MHOIO MEXKJIETHHKOB MM BO3MYXOHOCHBIX IOJNOCTEH
(puc. 145 B). Cron6uarbiii Me30WUI 06BMHO COCTOMT M3 1-3 ClIOEB KIETOK,
ry6yaTelii NpeBHIIIAET €ro IO YMCIY CIOeB M no obuiei TommumHe. Mexmy
CTONOYATHIM U ry64yaThiM Me30(MIUIOM MOXET GHITh CjI0/i BOPOHKOBUAHBIX MIIH
cobupamensnvix Kaemok (puc. 144). VIX WHpOKue HapyXHBIE CTEHKM OOLIYHO
MPUMBIKAIOT K HECKOJbKUM MalNCaIHbIM KJIETKAM, y3KHe, BHYTPEHHHEe — KOH-
TaKTUPYIOT ¢ KiieTKaMu ry6uyaroro mesoduia. CobupareabHble KIETKH YYaCTBYIOT
B OTBeJleHMM NPOAYKTOB (hOTOCHHTE3a M3 CTOJ0YaTOro Mesoduwuia B ryoyatblii.
Hanuyue crondyaroro Meszoduia XapakTepHO IS JMCThEB, Pa3BUBAIOLIMXCSH
B XOpOILMX YCJIOBMSIX OCBeLIeHHs. B 3aTeHEHHHIX JUCTHAX MpeoGiamaer rybya-
ThIit Me30(WUIL. B CBSI3U € 3TUM Pa3MyalOT «CBETOBYIO» M «TEHEBYIO» CTPYKTYDY
JIUCTBEB.

Puc. 145. Tunsl cTpoeHus Me3odwula y MOKPHITOCEMEHHBIX pacTeHMil: A — dyHKus;
b — Gopeu; B — numon; I' — 3Bkanunr.

O6osnavenus: B.SN — BepXHsAs snuaepma, r.M3d — rybuatwit mesopwwi, MK —
IUIAHEBUMJIHBIE KJIETKHM, K — KYyTMKyJa, Kp — KPMCTall OKcajgaTa KaJbliMs, MXK —
MEXKJIETHUKHM, H.31 — HMXHAA SMuIepMa, o.M3¢p — onHoponHsiii Mesodwul, c.M3p —
cronbyareiil Me3obuI, y — ycThHULE
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CymiecTByIoOT 3 OCHOBHEIX THIIA JIMCTOBBIX ILUIACTMHOK IO PACIIONOXEHMIO
B HMX cTon6yaroro Meszodwiia (puc. 146).

aa.c J13.B

Puc. 146. PacrosioxeHue cronGyaroro Mesodmuia Ha MONMEPEYHBIX Cpe3ax JIMCTHEB 1O-
KPBITOCEMEHHBIX pacTeHuil: A — OudaunaNbHbIA JUCT IUMOHA; B — wW30onarepaibHbli
JIMCT 3BKanunTa; B — yHudaumansHeiil auct jyka; I’ — ¢dparMeHT nonepeyHoro cpesa
JINCTA JiyKa.

Obo3snauenus; ab.c — abakCHaIbHasi CTOPOHA JINCTOBOM TUIACTUHKH, all.c — aJakCHalbHast
CTOpOHa, B.T — BO3AYXOHOCHasi MOJIOCTh, I.M3( — ry6Guarsiit Me3obWwul, K — KyTHKYJa,
KC — KCHJIeMa, JI3.B — JIM3UTeHHOE BMECTIWINIIIE BLUIENEHUH, . — NpOBOASAIIME NYYKH,
CK1 — CKJIepeHxuMa, c.M3¢ — cronbGuarbiii Mesobwur, y — ycTbuue, dn — dnosma,
XJIIT — XJIOPOIUIACTHI, 311 — 3MUAepMa

1. Bugayuansuwiii (ot nat. bi — cocrosumii u3 2 yacreit, u facies — nosepx-
HOCTb, PopMa) THIT XapaKTepU3yeTcs: NPUYPOYEHHOCTHIO CTON6YaTOro Mesohuuia
K BepxHeil CTOpPOHe JIMCTOBOI MiacTHHKM (puc. 146 A). TakoBBI JTHUCTb MHOTHX
JBYIONBHBIX PACTEHMIH.

2. H3zonamepanshuiii (OT rped. isos — paBHbIiT, ONMHAKOBBIMA U J1aT. lateralis —
60KOBOIi) THII OTIMYAETCA OT MpEABITYLIEro PacroioXeHUeM CTo/IGYaToro Me3o-
¢duia Ha oBenx CTOpoHax JHCTOBo# TutacTUHKH (puc. 146 B). D1o 06biuHO m1st
JINCTBEB, IUIACTUHKU KOTOPHIX OPMEHTHMPOBaHbI He INEPNEHAHKYJIAPHO, a OoJiee
WM MeHee TNapajUleJIbHO COJHEYHBIM JiyyaM, Y€M JHOCTHIaeTCH WX JBYCTOPOH-
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Hee ocBelieHue. [IpuMepoM M30JaTepaTbHBIX JHUCTBEB MOTYT CIYXWTh JIMCTBS
apkanunTa (puc. 145T).

3. Yuuguyuanvuwii, van paduanvHuiii, TN JUCTA TPEACTABISET coboit Mo-
Imdukaumio usonarepajibHoro tMna. OH CBOMCTBEH Y3KMM LWIMHIPUYECKUM
WM TpyOYaThIM JIMCTBSIM, pPa3BUTHE KOTOPHIX CBS3aHO C pedyKLMel UX BepxHeu
(amaxkcuanbHO#) MOBEPXHOCTH, KaK Y jyka (puc. 147). Cron6yarsiit Me3ohuiun
HaxoOMTCs MOJ 3NMAEPMOI IO BCEH OKPYXHOCTH IIONIEPEYHOro cpe3a JMCTa
(puc. 146 B, T).

Puc. 147. Tocnenosarensusie cramuu (A-T) passurus yHuGaumansHOTO Ju-
CTa O[HOTO M3 BUIOB MpPHCa BCIEACTBHE PEAYKUHMH afaKCHAILHOM (BepxHeii)
CTOPOHHL.

Obo3snauenus: ab.c — aGakcualbHast M ai.c — aJakCHalbHas CTOPOHHI JIM-
CTa, B.1 — BO3MYXOHOCHBIE NMOJIOCTH, IL.II — MPOBOISLIME IyYKH, CKI —
' CKJIEpEHXMMa

CropoHa JMCTa, Ha KOTOpO# pa3BMBaeTcs CTojibuaTteiii Me3odwui, Gonee
MHTEHCHBHOTO 3€JIEHOTO 1[BeTa, YeM IPOTHBOIOJIOXHAs, K KOTOPOii NMPUypoYeH
ry6yareiit Me3opwul. D10 0OBIACHAETCS PasiHUMAMU MEXIY 3TUMHU TUIIAMHM Me-
30¢WUIa 10 CONEPXKaHUIO B HUX XJIOPOIJIACTOB, a CJIENOBaTe/IbHO, M MUIMEHTa —
xnopoduia. ObIee YUCIO IJIACTUA B cTonGuaToM Me3oduiute B 2—5 pa3 Gosblile,
yeM B ry6uarom (tabn. 4).

PacriofioxeHue 1IaCTHA B KJIETKaX CTOJIGYaTOro Me3o(uiuia MEHsIeTCs B Te-
YeHUe CYToK (CM. L. 5, m. 3).

Bonee cnabas, yeM y cronbyaroro Mesodwuia ¢doTocHMHTeTHYECKAd Nes-
TeJILHOCTh TY6YaToOro Me3oduiia coYeTaeTcs Y HEro ¢ OCYIIECTBIEHHEM MHOTHX
Ipyrux (OyHKUMii, rpexnue Bcero — rasoobMeHa, O6larofapsi cucreMe MeXKJIET-
HHMKOB, COOOLIAIOMIMXCS C YCTBUYHBIMM LUETISAMH.

B ry6uaroM Me3ochuiuie HepelKo BCTPEYaloTC UIN06IacThl B BUle KpUCTAI-
JIOHOCHBIX KJIETOK C JpYy3aMH WJIM ONMHOYHBIMHM KPMCTAJUIAMH IaBeJIeBOKMCIIOrO
Kalplusa, Y JMMOHA KJIETKM C KPYITHHIMH POMOMYECKMMM KpHUCTaIaMU BCTpe-
YaloTCs HE TOJBKO B Iry6yaToM Me3odwule, HO M Cpely KJIETOK cmnﬁqaforo,
HeNocpeACTBEHHO MO smuaepMoil (puc. 145 B). V nuMoHa, anenbcHHa, 3BKa-
JIMIITa B ry6yaToM Me3o(wiie pa3BUBAIOTCS JHU3UTEHHBIE BMECTWIMILA BHIAEIC-
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Tabmua 4
CoznepxaHue IUIacTHI B CTONGYaTOM M ry6uaTtoM Mesoduuie.
B % K oOLIEMy YMCITy TUIACTUA B JIMCTBAX HEKOTOPLIX pacTeHHit

Haspauusa pacrennii | CronGyarsiif Mesobwin | IyGuarhiit Mesodun
Menynuua 85 15
Knemesuna 82 18
Kanycra 80 20
Hacrypuus 77 23
MoaconxeyHuk 73 27
Mapraputka 67 33

Huil, cofepXamue 3¢upHEIe Mac/a, Y HEKOTOPHIX pacTeHHI B HEM BCTPEYaloTCs
MJICYHHUKH.

Iy6uatsiit Me3oWI, B KOTOPOM HAaXONSATCSI OKOHYAHUS IPOBOAAIMX ITy4-
KOB, MIpaeT BaXHYI0O POJIb B TPaHCHOpTe BemiecTB. Ero XJeTku OTTATHBAIOT
M3 TpaXeaIbHBIX IEMEHTOB BOIY, HeOOXOXUMYIO i1 (OTOCHHTE3a, U YYACTBYIOT
B «3arpy3Ke» CUTOBMIHEIX 3JIEMEHTOB IPOXYKTAMH aCCUMWISLMH.

4.3. IIpoBoasinas CHCTEMA JIMCTOBO# ILIACTHHKM

ITpoBopsmas cuUcTeMa JIMCTOBOI IUIACTMHKM NpEINCTaB/ieHa Iy4kaMM, CO-
CTOSIIMMM Y3 TIepBMYHBIX Kcwiembl M ¢noambl. Ilyukn maddepeHumpyiorcs
M3 TsXel nmpokamOus, 3aKiIaibIBaIOIIerocss Ha PAaHHUX CTAIMsAX pa3BUTUSA JIUCTO-
BOTO 3a4aTKa B €0 OCEBOil YaCTH, U Jajiee pa3BUBAIOLIMXCS aKPOMETaIbHO, BBEPX
(puc. 139). Dr1oT TAX WM TKH NPOKaMGKst 06pa3yioT CPERHION0 XIIKY, KOTopast
MOXeT COCTOSITh U3 OJTHOTO MJTH HeCKOJIBKUX Iy4KOB. B najpHeliem, o Mepe pas-
BUTHS KPaeBOi MEpMCTEMHI OT Oyaylleil CpeaHel XWIKH, TaKXKe B aKpoleTalbHOM
MOpPSIKE OTXOAAT OTBETBJIECHUS, HAIOLIMe HaYalo GOKOBHIM XMiKaMm. CooTHOIIE-
HHE MeXIy cpenHeil 1 GOKOBHIMM XWIKaMU, UX Tonorpaduyeckue 0co6eHHOCTH
U XapakTep KOMMYHHMKALUI MeXIy HUMHM CO3NAIOT pasHble THIIbI XWIKOBAHMUA,
NpPEICTaBASIONIero coboi BaXXHbIN JMArHOCTUYECKUI NMPU3HAK PAaCTCHUS.

Pa3myaloT 2 OCHOBHEIX THIIA XHJIKOBaHHS: omKpuimoe W 3akpsimoe. B nep-
BOM CJIy4yae XWIKH, WIN IPOBOsiIIMeE IyYKH, He CBSI3aHBI MeXIy coboi M cieno
3aKaHYMBAIOTCSA 61M3 Kpas JUCTOBOM MnacTMHKU. KiaccuyeckuM NpUMEpPOM OT-
KDBITOrO XWIKOBaHHMS CHYXHT BWIbYATOE, WIM duxomomu4eckoe XWIKOBaHHE,
BCTpeyalolleecs Y COBpeMEHHBIX MallOPOTHUKOB, a U3 TOJIOCEMEHHBIX — Y THHKTO
asynonactHoro. IIpu auxoToMHuecKoM XWIKOBAHUH ITaBHAsl XWJIKa He BhIpaxe-
Ha (puc. 148 X).

3aKphiTOE XWIKOBaHME XapaKTePU3YeTC HAIMYMEM aHAaCTOMO30B MeEXIy
GOKOBEIMH XIJIKAMH, KOTOPHIE, B CBOIO OY€EpE/lb, MOTYT Pa3BETRISITLCH Ha XIWIKH
2-10, 3-T0 ¥ NOC/IEAYIOUIHMX OpAAKOB, THII 3aKPHITOro KIWIKOBAHUS ONpPENeIIeTCs
TaKKe COOTHOLIEHMSIMH MEXIY INIaBHON U GOKOBOM XMIKaMM.
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Puc. 148. Tunbsl XWIKOBaHUs JUCThEB. A — mepucTO-KpaeGexHoe; b — mepucro-
nemreBuaHoe; B — nanpyaro-kpae6exHoe; I — manpyaro-nerneBuaHoe; [l — xyrosumHoe;
E — napamiensHoe; XK — Buwibyatoe (XMXOTOMHYECKOE); 3 — MEPUCTO-CETYATOE

Ipu napasnessrom XuakoBaHUM, CBOACTBEHHOM JIMHEWHBIM JIMCTHSAM 3/IaKOB,
OCOK, BCE€ XWJIKM MIYT BAOJb BCEil JIUCTOBOH ILIACTUHKU, MecTaMM oOpa3sys
aHacToMo3bl. JKMJIKM CXONATCH y BepXyLIKH JIMCTOBOM MIACTHHKH (puc. 148 E).

Jyzo06udnoe XunkoBaHue, XapakKTepHOe Ul LIMPOKHUX JIMCThEB, OTIMYAETCS
OT MapaUIe/IBHOTO JIMIIb TEM, YTO XWIKHU, IPOXOMAIIME OT OCHOBAHHUS IO Bep-
XYUIKH IMCTOBOH NIaCTMHKM, JyTOBMIHO M3OTHYTHI, KaK y NaHabma (puc. 148 ).

KunkoBaHue Ha3bIBAIOT nepucmbiM, €CIA B JIICTOBOW IUIACTMHKE XOPOIIO
BHIpaXeHa IJIaBHasl, WIN CPEeNHsAA, XWIKa, UIAyLIasi OT OCHOBAHMA [0 BEPXYLIKH,
a OT Hee IOJ YIJIOM OTXOOAT GOKOBEIE XIIKH, KOTOPHIE, B CBOIO OYepelb, MOTYT
pa3BeTBIIATHCA. Takoe XHIKOBaHUE UMEIOT JIMCTbS Jyba, Gepeskl, OIbXM, OCUHEL
M MHOIMX OpYrux pacrenuii (puc. 148 A, B, 3).

Ianrvyamoe XWIKoBaHHE OTIMYAETCA OT INEPUCTOrO HANMYMEM ONHON WM
HECKOJIKMX KPYIHBIX 60KOBBIX XWIOK, JIy4e00pa3sHO OTXOASIIMX OT OCHOBaHHS
INIaBHOJ JKWJIKH, KaK y KileHa, MaHxeTkH (puc. 148 B, T).
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B 3aBucuMocTH OT TomorpaduyeckKux oco6eHHOCTel GOKOBBIX XHIOK BhIC-
IMX MOPSAKOB BeTBIEHMs ONMM3 Kpasl JIMCTOBOM IUIACTMHKHM IIEPUCTOE M MAajlb-
yaToe XMWIKOBaHUE TONPA3NENAIOT Ha KpaeBoe (KpacGexHoe) M METIEBUIHOE
(puc. 148 A, B). B mepBoM ciydae GOKOBBIE XXWIKU HOXOIAT HENOCPEIACTBEHHO
JO Kpasl IUIAaCTUHKH, 3axois B 3yOYMKM WIM Jaxe BBICTYMasd 3a MX HNpenesb
B BUIE LIETHHOK WIM ocTell. Bo BropoM cilydae 60KOBLIE XWIKM, HE HOXOAs
JI0 Kpasi JIMCTOBOM TUIACTUHKH, NIETIEBUIHO U3IUGAIOTCSI, IPUCOEMHSSACH K BhILIE
PAcCIIOIOXEHHOM XWIIKe, TakKe NeTIEBUIHO U3OTHYTOIA.

Ecnu Bce 60KOBbIE XHIKH MHOTOKPATHO BETBATCSA M MX OTBETBIICHHS COENH-
HeHBl AaHACTOMO3aMH, XWIKOBAHHE Ha3hIBAIOT cemyamvim (puc. 148 3). B aToM
cJiyyae BCE XWIKM 00pa3yloT ceTh, Kaxiaas f4yess KOTOpoil mpeiacTaBiaseTr coboit
YYaCTOK JINCTOBOM IUIACTUHKH — apeoay. Y HEKOTOPHIX pACTEHHI B Hee 3aXOIUT
clleno 3aKaHYMBAloLeecss OKOHYaHHe MEKO XWwiku (puc. 149 A, B).

Y MHOTHX pacTeHH it XUIKH, OKPYXEHHbIE TKAHSMM JINCTa, BRICTYTIAIOT Ha €r0
TIOBEpPXHOCTH B BUJE IpeOHeil miin pebep. Jlydiie Bcero OHM 3aMEeTHEI Ha HIDKHeEH
CTOpOHE JINCTOBOM IUIACTUHKH.

HenocpecTBeHHBIM MPOJAOIDKEHHEM IIPOBOASAIIEH CHCTEMBI JIMCTOBOM TUIa-
CTHHKM CJIYXHT IPOBONAINAs CHCTeMa 4YepelllKka, KoTopas, BXolsf B crebenb,
COEMHSETCS C ero MPOBONALIEH CHCTEMOIi. DTa OGIIHOCTH MPOBOAALINX CHCTEM

Puc. 149, Cers MeNKNX XIWIOK B JIMCTHAX ABYIOJNLHBIX M CTPOCHHE MX OKOHYaHWIA:
A — cupenb; B — caxanmunckas rpeunxa; B — suxorpan; I' — xiemesuHa; [ —
YuHa.

O6o3nauenus: an — apeoinsl, K.C — KIETKU-CIHYTHHKH, Tl — IUIa3MOJeCMEHHEIE
ToNisi, Mp — mpoTyGepaHuUBl o6oNoYeK, €.5 — CHUTOBHAHBIE 3JEMEHTH, T.9 —
TpaxeaubHBIC IEMEHTHI
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060MX OpraHoB nodera v onpenessieT CBOOOIHBIA TPAHCIIOPT BEWECTB B BOCXOAs~
IUeM U HUCXOISILIEM HanpaBIeHHIX.

IIpoBopsLIye TyYKH B JIMCTBSAX OOJIBLIMHCTBA CEMEHHBIX pacTeHH# Kojuiate-
paJibHble, 3aKphITHIE (pHC. 146). Y HEKOTOPBIX HONTOBEYHBIX JIMCTHEB B OCHOBAHUU
IJIAaBHOM XUJIKM MOXET 3aKianniBaThcs KaMbuii, 1 o6pa3yercss He6OIbLIOE KOJIU-
YeCTBO BTOPHYHBIX POBOASAILUX TKaHel. V3penka y moKpbIToceMEHHBIX PacTeHUIA
B JIUCTbSIX BCTpEeYaloTcsl 6MKoJUIaTepaIbHbIE MYy4YKH. Y NanopoTHUKOB pOBOIs e
NY4YKH KOHLIEHTPUYECKUE.

ITyukn cpenHeit Xunku o6pIMHO Haubosee KpynHbie. Eciu Xunka onHonyy-
KOBasi, TO KCWJeMa OpPUEHTUPOBaHAa K BepXHeil CTOpOHE JIUCTOBOHM IJIACTMHKH,
B MHOTIOINYYKOBO# CpeJHeil XWUIKe MYYKH MOIYT paclioiaraThCsi KOJIBLOM, NpHU
3TOM B HIXKHHUX (aGaKCHaIbHBIX) NyYKax KCHjieMa 06paiieHa K BepXHeil CTopoHe,
a KcuileMa BepXHuUX (aJakCHabHBIX) TIYYKOB — K HIKHEH. B 6ojiee MesKux 60Ko-
BBIX ITyYKax KCHJIeMa BCeraa 3aHMMaeT BepxHee rnojoxeHue. Ilo sToMy npu3HaKy
JIETKO ONpeNeuTb CTOPOHBI JMCTOBOM TuiacTUHKHU. IlpoBoasiuas cucteMa Bepx-
Heill yacTH yepellka OGBIYHO CXOJHA CO CTPOEHHEM CpeliHeil XXWIKU B OCHOBaHUU
JUCTOBOM TUIaCTUHKH (pHc. 124).

IIpoBomsue myyky, pacnojaraioniyecs HENOCPEACTBEHHO B Mesoduiuie,
OKpYX€Hbl OTHOCJIONHO! NapeHXUMHON 00K1adkoli, TOHKOCTEHHbIE KJIETKH KO-
TOpOiA BHITAHYTHI BIOJIb TyyKa. OOKIAIKN NPOCTUPAIOTCS JO OKOHYaHHUi MpoBO-
JAnMx myvkoB. Bnaronaps o6xiajike 3HaAYMTENbHO YBEJIMUMBAETCS [TOBEPXHOCTD
KOHTAaKTOB MeXAYy Me30(hWLIOM U NPOBOASIIUMYU TKAHAMH.

BokoBble XWIKU pa3HbIX NOPSAKOB BETBIEHUS Pa3iM4yaloTCd CTPOCHHEM.
CaMblie KpyIHbIe U3 HUX CXOIHBI C TIyYKaMH cpeaHeii xuiku. ITo Mepe BeTBIeHuUs
KOJIMYECTBO NPOBOISIIIUX TKaHei B HUX cokpauiaeTcd. CaMble MeJIKHe XWIKH
MMEIOT JIMIIb HECKOJIBKO TpaxeajbHbIX U CUTOBHIHBIX 3JIEMEHTOB, a TAKXe O4E€Hb
KpYNHEE conpoBoxaaiomuye kietku (puc. 149 B-/I). Kcunema cocrout npenmy-
HIECTBEHHO M3 3JIEMEHTOB CO CIMPAJIbHBIMHU YTONIIEHUSIMM obGosioyek. Yame
Bcero 3To Tpaxeuabl. MIx ynciio nocreneHHO yMEHbUIAETCS K OKOHYaHUIO MPOBO-
JALIETO Iy4YKa, HO MHOTAA Ha CaMOM ero KOHLe KCWIeMHasi 4acTb pacHiupseTcs
JIM60 BCIIEACTBHE YBEJIMYEHMs YMC/Ia M JUaMETpa TpaxeHn, Jubo — B pe3yibrate
NosIBJIEHNs 30ECh 2udpoyumoe — KpPYIHBIX MapeHXMMHBIX KJIETOK C CEeT4aThIMH,
CNMPANbHBIMU WIM MHBIMA THNIAMM YTONIIEHUS obonovyek. Bo ¢dmosMHoit ya-
CTM MeJIKMX TIPOBOASIIMX NYYKOB BaXHEHHIyIO poib UrPalOT COMPOBOXAAIOINE
KJIETKM, KOTOpble 3HaYUTEeIbHO KpyIHee CUTOBUIHBIX 31eMeHTOoB. [IponykThl ¢o-
TOCHHTE3a TOCTYNAIOT B CONMPOBOXAAIOIKE KIETKH U3 KIeToK Me3oduiuia u6o
no niasMoznecMaM (puc. 149 B), iu6o uepe3s obonouku (puc. 149 [1). B nocnennem
cliyyae BHYTPEHHSS1 YacTb CTEHOK COMNPOBOXIAIOIMX KJIETOK obpa3yeT npoTy6e-
paHIibl, yBeJlHYMBAIOIIEe BHYTPEHHIOIO TOBEPXHOCTb KieTOK. IlpoMeXyTouHsbli
THUII CTPOEHMS XapaKTepu3yeTcsl HaTMYMEM B CONPOBOXIAIOIMX KIeTKaX U Iia3-
MozecM, ¥ nipory6epanues (puc. 149 ). ITocTynuBILME B CONPOBOXAAIOLIME KIIET-
KM BONOpacTBOPMMBIE caxapa IO IUIa3MOIECMaM IepeMelialoTcs B CUTOBHMAHBIE
97IEMEHTBI, B KOTOPHIX M HAYMHAETCS HUCXOISIIIMIA TOK BEeLIECTB.
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4.4. MexaHn4eckas CHCTEMA JIMCTOBO# TIIACTHHKH

Bcd cucTeMa MpOBOASINMX MYYKOB, MPENCTaBAONIAs y GONBUIMHCTBA pa-
CTeHUIi NOBOJIbHO TJIOTHYIO YTIPYTYIO CETh, NPENOXPAHSIET JIMCTOBYIO IUIACTHHKY
OT Pa3sphiBOB NOJ NeCTBUEM BeTpa, 0K, rpafa. [IpotuBoxeicTBYeT noBpexXe-
HMIO JIMCTOBOI [UIACTHHKM M 3MUAepMa, MeXaHN4ecKasi IPOYHOCTh KOTOpPOi Jo-
CTUTraercsl YTONIHUEHNEM HapYXHbIX CTEHOK KJIETOK, 0OCOOEHHO MOIHBIM 10 KpasM
TiacTMHKY. Hammune y HEKOTOpBIX pacTeHUit TONCTOH KyTUKYJIbI, OfpEBECHEHHE
000/oYeK KJIETOK M MHKPYCTAllMs MX MUHEpaIbHbIMHM BELIECTBAMM, HaNpuMep,
KpeMHe3eMOM, U3BECThIO NOBBIIIAET ONOPHYIO (QPYHKINIO SMUIEPMBI.

B IMCTOBBIX TIACTUHKAX MOTYT OBITh Pa3BUTHI M CTieL{HAIbHbIE MEXaHUYECKUE
TKaHU — KOJUIeHXMMa M ckiepeHxuMa. KojuileHXuMa, BCTpeyaromascsi TOJIbKO
y ABYHONBHBIX pacTeHWi, OOBIYHO pacrioiaraeTcd B BUIE CyO03muaepMaibHBIX
TsKeil NpOTMB HauOolsiee KPYNHBIX MPOBOMSLIMX MYYKOB U CpeNHEN XWIKM,
HHOINA, KaK y ¢uKyca, TSXM 3TO TKAaHW NMPUMBIKAIOT K MPOBONSINMM Ny4YKaM
CBEpXY M CHH3Y.

CxJiepeHX1Ma TaKXe Yallie BCero acCOLMUPOBaHa ¢ KPYIHBIMU TIPOBOASIIIH-
MH TIY4KaMH, ee TSKU C HUXHell CTOpoHbI orubaior ¢uioamy (puc. 146 A, B).
HHorna oHa pasBuBaeTcsl U Hal KCHIEMOM, a Y HEKOTOPhIX OXHONONBHBIX —
OKpyXaeT Becb Iy4yok. IIpu BeTBIEHMM MPOBOAAIUMX NMYYKOB CHayala MCYE3aloT
CONPOBOXAAIOUIME UX TAXHM KOJUIEHXUMBI, IIOTOM YTOHYAIOTCA M B KOHILIe KOHLIOB
TaKXe HMCYe3aloT TSIXM CKJIEpeHXMMbl, apmupyionme Giosmy. Menkue Xuiku
MeXaHMYeCKHX TKaHE# He colepxart.

YV HeKOTOpbIX pacTeHUil, HarpUMep, Y Upuca, CUHEr0JIOBHHKA, HOBO3eJIaH -
CKOrO JibHa, TSXM CKJIEPEHXMMbI PacIojiaraiorcsi 1o Kpaio JMCTOBOM IJIaCTHHKHU,
HETIOCpeICTBEHHO TIOJ 3MUAEPMOii WM HEMHOTO ITy6Xe.

B mcThsIX BCTpeyaloTcs M CcKiIepeuibl pa3HbIX pa3MepoB M OYepTaHMiA.
Y yag, KaMenuMu OHM HaxomsTcsi B Me3odwiwie. Y pacTeHHit ¢ 3yGuaThIMU,
NMIBYATHIMH M TOPOMYATHIMH KpPasiMM JIMCTOBBIX TUIACTUHOK KJIETKH C TOJICTBIMH
ollpeBeCHEBILMMHU 000JI0YKAaMM Pa3BMBAIOTCA B INyOHMHE BBHIPE30B, MpPeNOXpaHss
JIMCTOBYIO IUTACTHHKY OT IOBpEXAEHUH.

4.5. Oco0bie THTIBI CTPOEHUS JTUCTHEB

Hanvune B JUCThAX pa3HBIX PacTEHMii OXMHAKOBHIX B (DyHKIMOHAIEHOM
OTHOILIEHWH TKaHeH He UCKITIOYaeT HEKOTOPOTro Pa3HOOOPAa3ust MX aHATOMHUYECKOTO
cTpoeHHsl. B 3TOM OTHOLIIEHUM HHTEPECHO CTPOEHHE JIMCTHEB 3TAKOB U HEKOTOPhIX
roJIOCEMEHHBIX.

Jlucmba 3nakoe

Y 371aKOB JIMCThSl BIAralMIIHbE C JMHEAHBIMU IUIOCKUMH WIHM B TOH WU
VIHOM CTeNeHU COTHYTBIMH BIOJIb CPEIHMX XIIOK JIMCTOBBIMM ILTACTHHKAMH,
Ha HUXHeil CTOPOHE KOTOPBIX HepelKo 06pa3yloTcsl BHICTYIIb — K (puc. 150 A).
BepxHue CTOPOHBI JIUCTOBBIX TUIACTMHOK POBHBIE, BOJHMCTHIC WIM pEGPHCTEIE.
JIncToBBIE IUIACTMHKM TOJIbIE JMGO ONYWIEHHBIE TPOCTHIMM OXHOKIETOYHBLIMM,
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HEpEeNKO MIMMOBUAHBIMU BOJIOCKaMH. Y HEKOTOPBIX pacTEHMI MOBEPX KYTUKYIHBI
MMeeTCsl BOCKOBOJ HajleT, MPUIAIOLIHIA JIMCTHSIM rojry60BaTo-CHU3bli OTTEHOK, KaK
Y TPOCTHHKA.

Snuuepma 31aKoB MMeeT Goliee CJIOXHOE CTpoeHHe, YeM Y JPYTMX pacre-
Huil. Ee ocHOBHBIE, WM TIOKPOBHBIE, KJIETKM ABYX THIIOB. IJIMHHBIE, BBITAHYTHIE
M0 JUIMHE TUIaCTUHKM, C POBHBIMHM WJIM U3BWIMCTHIMM GOKOBBIMM CTEHKaMH; KO-
POTKHE, WIM BCTABOYHBIE, OTWICHSIOLIMECS OT [UIMHHBIX B MPOLECCE Pa3sBUTHSA
yucra (puc. 150 T, 1), a TakKe DOBOJBHO KDYIHble KJIETKH PyLIEBUIHON WM
MHOM (popMBbI, Ha3biBaeMble nysvipesudnoimu xietkamu (puc. 150 A, B). Crenku
KJIETOK, OCOOEHHO HapyXHEIe, YacTO HMHKDYCTMPOBaHBI KpEeMHE3eMOM, WHOIrIa
OHM ofipeBecHeBaloT. KopoTKHe KJIeTKM OKpPYIJIbIX, OBaIbHbIX WIH CEIIOBUIHBIX
oyepraHuil. YacTo OHU comepxKaT KpeMHUeBbIe TejibLia. [1y3bipeBUIHbIE KIIETKH,
HaxofsiLliMecss Ha BepXHeil CTOpOHE JIMCTOBOI IUIACTMHKM, cOOpaHbl B NPOROJIb-
HbIE TSIKM, pacnojaraiourecs Hajl cpeHel XWIKoii, 1o o6eMM CTOpOHaM OT Hee,
a B JIMCTOBBIX IUIACTUHKAX C BOJIHUCTON MM peOpHCTOil TOBEPXHOCTHIO — Ha JIHE
JIOXOMHOK Mexny pe6pamu (puc. 150 B). PaHblte 9T KJIETKH Ha3bBald MOTOp-
HBIMHM, WIM ABUraTelbHbIMM, CUMTas, YTO OHM OTBETCTBEHHH! 3a CBEPTBIBaHHE
JICTOBBIX IUTACTUHOK B TPYOOUKY, MPOMCXOIsAIIIEEe B CYXyIO TIOrOAy ¥ HEKOTOPBIX
3/1aKOB, Hanpumep, y KoBbuist (puc. 150 E), oBcsiHummbl ¥ apyrux. JIBuraTebHBIA
3¢ dexT 0OBICHIIN U3MEHEHHEM Typropa 1 00beMa IMy3bIPeBUAHLIX KJIETOK: TpH
MX YMEHBLICHUM JIUCTbSI CBEPTHIBAIOTCHA, a TP YBEJIMYEHUM — DPaclpaBlIsioTCs.
CoBpeMeHHbIe NPeACTaBIeHHs] HAUOOJIBIIYIO POJib B CBEPTHIBAHMH JINCTHEB OTBO-
AT cy0anuaepMalbHbIM TSXaM CKJIEpEeHXMMBbI, KOTOPhIE TOACHXAlOT M COKpalna-
I0TCSL B CYXYIO IIOTOfy, a Iy3bIpeBUIHbIE KJIETKM JIMIIL 00JIEr4aloT ¥ peryupyioT
3TOT NpoLECC.

Ycrpuna pacnosiaraloTcsi npoxOibHBIMU PSIaMM MO BCeH IJIMHE JIMCTOBOM
TIUTACTUHKHY. YCTBUYHBIN anmapaT napauMTHbii (puc. 150 T, I).

Me3soduin y 31aKoB OXHOPOAHBINM, COCTOSIIUI M3 OKPYIJIBIX, YIJIOBAThIX, M3-
BWIMCTBIX, KaK Y TPOCTHHMKA, WJIM CJieTKa CKJIafyaThiX KJIETOK, KaK y BOJIOCHELa.
XKunkosaHue nucTbeB napauteiibHoe. Bee myyku WIYT BIOJb JIMCTOBOM ILUIaCTHH-
KM, cONMXKAIOTCA Yy ee BEpXYIIKM, Ha KOTOpod OOBIYHO HAaXONWTCS TIMIATOJA.
Y GOMNBIIMHCTBA BUAOB MeXIy KPYIMHLIMYU Iy4KaMy paciiolloXeHbl Goiee MEJIKUe.
Bce myuKM 3aKphiThie, KOJUIaTepalbHble, aHATOMUYECKU CXOIHEIE CO CTeOIeBHIMU
nyykamu (cM. 1. 4, 1. 1).

ITo cTpoenuio 06KIANOK NMYYKOB M OPHEHTALMH 110 OTHOIIEHMIO K HUM KJle-
TOK Me3odwiia Bce pa3Hoo6pasue JUCThEB 31aKOB MOXHO CBECTH K 2 OCHOBHBEIM
THIIAM: KpaHKegomMy U OGRIYHOMY, KOPPEIHUPYIOUIMM C HEKOTOPBIMM OCOGEHHOCTS -
MM ¢otocunTesa. TlepBrlit XapakTepu3syeTcs HAIMYHEM Y MYYKOB ITAPEHXMMHOMN
06KJIaIKH 13 KPYITHBIX TOHKOCTEHHBIX XJIOPOPWLIOHOCHEIX KJIETOK ¥ panyalibHON
OpMEHTalMeN KIeToK Me3oduwina Bokpyr myykoB. KpaHieBbrit THII IMCTHEB CBOIA-
CTBEH KyKypy3e, npocy (puc. 150 B), meTHHHMKY. B oriyne or Hero BTopoi TN
crpoenus (puc. 150 B) umeet, Hapsiiy ¢ OOBMHOM MapeHXUMHOMN OGKIIANKOM, ellle
TaK Ha3bIBaeMYIO MeCMoMHyl0 00KAa0Ky, I MECTOMHOE BJIarajifIle, COCTOsIIee
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Puc. 150. Anatomuyeckue 0co6eHHOCTH JIMCThEB IaKoB: A, B — cxema (A) u dparment
JIMCTOBOM TUIACTMHKM €XOBHMKA KypHHOe npoco; B, I' — ¢dparMeHT JMCTOBON MIaCTHHKH
Beiinmka (B) u cTpoenne ee anuaepMsl B 1iaHe; I — snuiaepMa Kykypyshl B 1iane; E —
CXeMa CTPOEHMA JIMCTOBOM TUIACTMHKM KOBBUISA.

Obo3nauenus:. 6.1 — GecuBeTHAdA TKaHb, B.31 — BEPXHAS ANUIEPMa, A.K — HINHHbIE KJIETKH,
3.K — 3aMBIKAIOLIME KIETKM YCTBMLIA, K — KYTHKYJa, K.K — KOPOTKME KJIETKH, KC —
KCWIeMa, MX — MEXKIETHHMK, M3b — Me3odmul, MKC — COCyIbl METAKCUJIEMBI, M.0 —
MeCTOMHasl OOKJIaKa, H.3N — HMXHAS 3MUAEPMa, 0.y.K — OKOJIOYCTBMYHBIE KJIETKH,
I — MpocThie MOphl, M3.K — My3BIPEBUAHBIE KIETKU, .0 — MapeHXMMHas OOKJIaiKa
MpPOBOAALIET0 My4yka, IL.I — MPOBOAAIUMIA NMyYOK, N.y.2 — MApaLMTHBIA YCTBMYHBIA
anmapar, ¢.X — CPEIHss XWIKa, CKI — CKJIEpeHXUMa, Y — YCTbulia, i — duoama
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U3 BHITSHYTBIX BAOJb NMy4YKa KJIETOK C YTONIEHHBEIMM OfpeBeCHEBIIMMM CTEHKa-
MU. MecToMHoe Biarajiuiie npepbiBaeTcsi Han ¢GiosMoil U B MECTax, rie K Hei
NPUMBIKAET CKIIePEHXHMA.

MexaHuyeckas CCTEMa JIMCThEB 3/1aKOB, KaK MpaBWIo, JOCTUTaeT MOLIHOIO
pa3BuTus. CKiepeHXMMa He TOJbKO acCOUMMpOBaHa C TMYyYKaMHU, HO MOXeET
pacrnosaraTthbCcsi ¥ OTAENbHBIMU TSKaMU Ha BepXHei U HMXHei CTOpOHAaX JIMCTOBO#
IJIACTUHKM, TI0 ee KpasiM WIM CIUIOLIHBIM TAXeM BIOJb BCeil HUXHEH CTOPOHBI,
Kak y Kosbiis (puc. 150 E).

Oco6eHHO CWJIBHO Pa3BUTa CKJIEPEHXMMa BO BJIarajuilnax JIMCTbeB, Ha GOJb-
IIOM NPOTSIKEHUY OXBAThIBAIOLIMX cTe0eNb. Y HEKOTOPbIX BUIOB MATIMKA, B YacT-
HOCTH y MST/IMKA JIYKOBUYHOTIO, Blarajyilia yTOJLIEHbl B pe3yjbTaTe pa3sBUTHS
B HUX 3amnacalouieil napeHxuMbl. FIHorna B HUMX 00pasyloTcsi KpYIHBIE BO3IYXO-
HOCHbIE XObl, PacrofIOXKeHHbIe MEXIY NMyYKaMH, KaK Y MaHHHKa.

Jucmesa xeoiinvix pacmenuii

YV XBOIHBIX JIMCThsI Y3KKeE, Urojibuathie (COCHa, e/ib), Yellyifyarbie, IIOTHO
HaJlerajoliie OIMH Ha Apyroil (Kumapuc, Tysi), Ju6O IUIACTMHYAThie, IMPOKHE
(HoromnonHuk, aratuc). JIUCTbSI MOTYT GBITh OYEHb KPYNHBIMH: Y HOTOILIOAHMKA
HauOONBIIEr0 OHM AOCTUraloT B MIMHY 35 cM mpu mupuHe 9 cM, y ceBepo-
aMepUKaHCKOM OOJIOTHOI COCHBI MIojibY4aThie JIMCThS JIMHOMN A0 45 cM. JlucTes
XBOMHBIX OTJMYAIOTCS OT JIMCTHEB MOKPHITOCEMEHHBIX HAJIMYMEM TOJNBKO OTHOM
" CpelHe#l XWIKM, COCTOsIeil M3 OXHOTO WIM ABYX NPOBOASAINUX NMYYKOB, JIMIIbL
y apaykapuy, aratMca ¥ HEKOTOPBIX BHUAOB HOTOIUIOAHMKA IIPOBOIALIMX MYYKOB
HECKOJIbKO.

Haun6onee THNMYHBIM VISl UTONBLYATHIX JIMCTHEB CYMTAIOT CTPOEHME XBOMHKH
COCHbI OOBIKHOBEHHO#, HO 3TO TOJbKO OJMH M3 BapHaHTOB CTpOeHMs. Y 3TO-
TO BUIA COCHbl XBOMHKM PacloOJIOXEHBI IO [[BE Ha YKOPOYEHHBIX moberax —
Gpaxubnacrax (puc. 66 B). JlucToBble 3a4aTKM B MOYKE IUIOTHO MPHXATHI OIUH
K IpyroMy Mop¢onoruyecki BepXHUMU CTOPOHAMHM, B IONIEPEYHOM CEeYEHUH OHH
nonykpyrisle (puc. 151 A). MopdoiorudecKu BEpXHIO U HUXHIOK CTOPOHbI JIH-
CTa MOXHO OIIPEEJIUTh TOJBKO T10 OPHEHTALIMM KCWIEMBI B IPOBOIAIIMX TTYYKaX.
Y enmn, Keapa, Takke HMMEIOLIUMX WUrojabyarbie JIACTbS, UX OYEPTAHHUS OBAIBHO-
pOMGHYECKHE WIM HempasuibHO-KBaxpaTHbie (puc. 151 B).

BnuaepMa COCTOUT U3 KJIETOK, BHITHYTHIX 110 JUIMHE JIUCTA. Y GONBIIMHCTBA
BUIOB HanboJiee CUIBHO YTOJILIEHBI MX HApyXHble CTEHKH, TIOKDBITBIE KYTHKY-
JI0i. Y cOCHBI OOBIKHOBEHHOM, COCHBI YePHOM U HEKOTODPBIX IPYTUX BUIOB 3TOTO
pona snuaepMaibHble KIETKH B MOMEPEeYHOM CEYEHWH MOYTU KBaJpaTHHIE, BCE
MX CTEHKH CWIbHO YTONILEHBI, KJIETOYHAs N0J0CTh OYeHb Mana. [TopoBbie KaHa-
Jbl OPMEHTHPOBaHBI 10 AMaroHadn Kiaetku (puc. 151 B). Ycrbuna pacnonoxeHst
MPOO/IbHBIMU PANAMHM 1O BCeii JUTHHE JINCTA HUXE YPOBHSI anuaepMbl. CTEHKH 3a-
MBIKAIOUIMX KJIETOK, KaK M CTEHKHM OCHOBHAIX KJIETOK 3NMAEPMbI, OpEBECHEBAIOT.

Tlon snuaepMoil HaxonMTCs TMIIOAEPMa, COCTOSILAA U3 KJIETOK C paBHOMEp-
HO YTOJIIIEHHBIMH OJIpeBeCHEBAIOIMMU CTeHKaMu. HauGosee Toncras runonepma
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Puc. 151. AnaromMuyeckue ocobeHHOCTH JIMCTbeB XBOMHBIX: A, b — cxema (A) u dparment
XBOMHKM COCHBI Ha IONepeyHOM cpe3e; B — cxema crpoeHmns xsouHku enu; I', I —
tparmenr (I') ¥ cxeMa CTpOEHNS IUCTOBOM MJIACTMHKH HoromnoaHuka (1); E — snunepMa
U YCThHLIA B JIMCTE ATIOHCKOH 30HTMYHOIH COCHBI.

OGo3nauenus: B — BOJOKHA OGKIANKH CMOISHOTO X0fa (CM.X), B.3.K — BBHIPOCTHI SIHAED-
MaJbHBIX KJIETOK, B.3I — BEPXHsS 3MuepMa, IM — THNOAEPMA, K — KYTHKYNa, KC —
KcwieMa, M3d — ME30(WIN, H.3M — HWXHAS SNMUACPMA, 0.1 — OKAaliMJIEHHBIE MOPbI,
n.K — nepepesanHslit nosicox Kacnapn, n.n — npoBoasMii Ny4ox, my.1n — noaycTbMYHas
TMOJIOCTD, CK1 — CKJIEPEHXMMa, c.M3(p — cronGuaTeiit Me3odwl, T.T1 — TpaHchdy3HOHHAd
TKaHb, y — ycThHlUa, o1 — drnosma, 3 — 3HAOAEPMA, 3.K — SMHUTEINAIbHBIE KIECTKH
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pa3BUBaeTCs B peOpax XBOMHKU. DMUAepMa U rurogepMa oOyCIOBIMBAIOT XeCT-
KOCTb, KOXHMCTOCTb M MPOYHOCTH JIUCTA.

Me3o¢huiul B Mrob4aThiX JMCTHSIX OXHOPOIHEIN, Y MHOTMX BHAOB COCHBI OH
ckaaduamuiii. CK1aKM BO3BHHKAIOT ITyTeM 06pa3oBaHusl BHIPOCTOB Ha BHYTPEHHEH
TIOBEPXHOCTHU CTEHOK, @ OTYaCTH — BIISIYMBAHUEM CaMUX CTEHOK B IOJIOCTD KJIETKH
(puc. 151 B). B uroip4aThiX JUCThSX APYTHMX XBOMHBEIX CKJIATYaTOCTh CNabo MM
COBCEM He BbIpaXeHa.

B Me3oduiuie, HEMOCPeNCTBEHHO MO TMIIONEPMOM WM IJIyGXe HaXOAsTcs
CXM30reHHbIe CMOJISIHbIE XOIObl, UX MHOIO Y COCHbI OOBIKHOBEHHOH, 2—3 y co-
ceH eBponeickoit u cubrpckoit. CMONSHOM X0, BHICTIAHHBINA SMUTETHANBHBIMU
KJIETKaMH, UMeeT OOKJIafiKy U3 TOJICTOCTEHHBIX, HO He ONpeBEeCHEeBAIOLIMX BOJIO-
KOH. B XBOMHKaX e cMo/siHbIe XOfbl exuHUYHbIe (puc. 151 B), nHoraa ux Her,
Kak M y Keapa.

HenTtpanbHas YacTh XBOMHKH, OTTPaHHYEHHAsA OT Me3o(uUla SHIONEPMOiA,
CTEHKM KJIETOK KOTOpOH MMeIoT mosicku Kacrmapu, 3aHsATa ImpoBoAsiLei cHcTe-
Mo#i, cocrosieit u3 2, Kak y COCHBI OOBIKHOBEHHO#, COCHBI YepHO#, HIIH OXHOTO
KOJUIaTEPAJIbHOTO Iy4YKa, KaK y COCHBI CHOMPCKOI, COCHBI €BpOICICKOM, eJiu,
JIMCTBEHHUIIBL. Y COCHbI OOBIKHOBEHHO#M MeXIy My4Ykamu, Ha ypoBHe (yioaMbl,
pacrosioXeH TSXK CKIepeHXuMH! (puc. 151 A). OcranbHoe NPOCTPaHCTBO MeX-
Iy My4KaMU U DHIOAEPMOI 3aHATO TaK Ha3bIBAEMOW mparcdy3uonnoii mrawnsio,
y4acTByloLIel B IPOBeJEHNH BelIeCTB (CM. IL. 5, 1. 4).

JIucThsl C YIUIOMEHHBIMH IUIACTHHKaMH MMEIOT TEHIeHHMIO K muddepeH-
uMauuy Me3odwila Ha CTOJNOYATHIN, pPAcTONOXEHHBI Ha BepxHeil CTOpOHe,
¥ TyOuaThlii, KaK y THcca, HorollogHuka (puc. 15171, JI).

OCHOBHBIE KJIETKH 3MHUIEPMbl IMEIOT TUITMYHOE VIS 3TOM TKAaHH CTPOEHHE,
IUIOCKME JMCTbSI OOBIYHO TMIIOCTOMAaTHYeckue. Y SMOHCKONH 30HTMYHOI COCHBI
SNUIEpPMaIbHBIE KJIETKU, OKPYXAlollUe YCThULIA, CWIbHO BHITAHYTH. CMBIKasCh
Ha BepXylIKe, OHM 0O0pa3yloT NOJIOCTb, Ha JHE KOTOPON HaXOAMTCSl YCTbULE
(puc. 151 E). TumogepMb! B JIMCThIX XBONHBIX JIM6O HET, KaK y THCCa, IU6GO OHA
NpecTaBisieT co6oii NpepLIBUCTHIN WIN CILUIOLIHOM CJIOM BONOKOH C OIpeBECHEB-
mumH obosoukamu (puc. 151 T, [T).

CMOJISTHBIX XOOB B IUIOCKMX JIMCTBAX OOBIYHO Majlo, MHOrma oHu ¢op-
MMpYIOTcSi BO (IOSMHOM 4YacTH MyuKa, MeXaHWYecKass obKnamka BOKPYT HHX
He pa3BuBaeTcs. Hetr cMOJISIHBIX XOHOB y THCCA.

IpoBoadire KoulaTepaibHble My4KH JHO60 OKPYKeHbI 9HI0NePMOit, IHOO ee
HeT. TpaHchy3noHHas TKaHb Bcerna UMeeTCs, Y HOroIUIOXHHUKA OHa pacojioXeHa
JBYMs TSXaMM, TIPOCTHPAIOIIMMHUCS OT IPOBOIAIIEro MydyKa MO Kpas JIMCTa
(puc. 151 ]1).

Kamadgpunnwt

Hapsany co cpeIMHHBIMY JIUCTBSIMU, TIOAPOOHO ONMMCAaHHBIMH B 3TOH IJiaBe,
6ONbILONM MHTEPEC MPEACTABRIAIOT HU30BHIE JIUCTh — KaTaUJUIBL, TIpeXIe BCEero
NoyeyHbie YEHIyH. ’
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PasBurie xataduiia HaUMHACTCS C MEPUKIIMHANBHLIX JEJICHHI KIETOK Ha-
PYXHBIX C/IOEB KOHYca HapaCTaHMsl ¥ OOBIYHBIM ITyTeM 06pasyeTcst och GYIYyLIEro
JMcTa. B oinume OT BEreTaTUBHEIX IMCTHEB Y KaTadwuioB 6ojice aKTMBHO (yHK-
LMOHUpYeT MAaprMHAIbHAs MEpUCTEMa, M JIACT NpHoGpeTaeT XapaKkTep YellyH.
Tkanu xaraduuia middepeHUNPYIOTCS GBICTPEE, YEM Y BETETATMBHOIO JIACTA,
YTO BIIOJIHE comiacyeTcd ¢ ero GpyHKuUMel 3alMThl MOJIOABIX JIMCTOBBIX 324aTKOB,
HaXOMALIMXCS B MOYKE.

Karadmwuiel mMeioT 06bI9HO OXHOPOAHBIN Me30(dUILI, c1abo pa3BUTYIO Mpo-
BOJAIIYI0 CHCTEMY OTKDHITOrO THIA, TaK KaK aHACTOMO3Bl MeXIy IMy4YKaMH
He o6pa3ylorcs. JInilb y HEKOTOPBIX PacTeHUil BCTpeyaeTcsl CKIIepeHXuMa, mpea-
CTaB/IeHHas BOJIOKHAMM WM CKJIepeMaaMu (Kamenmus, OyK, Iy6, Tornonb). YeTbui
Majlo WM HeT coBceM. YacTo Ha aGakcHaibHON (HapyXHO¥) CTOpoHe Yemiyu
pa3BuBaeTCs INepuiepMa, Kak y KOHCKOTO KalllTaHa, HEeKOTOPhIX BUIOB SI0JIOHM.

Hapsny ¢ noyeyHbIMH YelIysSMH K KaTaduiaM OTHOCSAT TakkKe Hemocpen-
CTBEHHO NMPUMBIKAlOMKe K HUM U3HYTPH JIMCTOBUAHBIE 00pa3oBaHusl, Mopdoio-
TMYECKH OTIMYAIOIIMECS OT HACTOSIIHUX JUCThEeB. B OmIMYKe OT MOYEYHBIX Yenryit
OHM He 00pa3yloT NepUICPMBI.

9. JIncronap,

IIponoXuTesibHOCTh XKU3HH JIMCTHEB OTPaHUYEHA ONpee/ieHHBIM BpEMEHEM,
ocJie KOTOpOro OHY onafaioT. JIncronan — oObIYHOE IBlIEHHE B XHU3HH PaCTeHUIA.
BONBIIMHCTBO X, OOUTAIOIMX B PETMOHAX C YMEPEHHBIM KJIMMaTOM, COpachIBaloT
JIUCTBSI €XETONHO. Y TOJIOCEMEHHBIX, a TAKKe Y CyOTPONUYECKUX U TPONMYECKHMX
TOKPHITOCEMEHHBIX, JIMCThSI KOTOPHIX XMBYT 3—5 M Gojlee JieT, TOXe ObIBaeT
JIMCTOMNAN, HO JIUCThS ONAJAIOT He BCE Cpa3sy, II03TOMY B Ji000e BpeMs rofa 3TH
pacTeHHUs1 OJETHl JIMCTBOM, YeM M OOBSICHSETCSI TIPUMEHsieMOoe K HUM Ha3BaHUe
«BEYHO3EJIeHBIe» pacTeHusl. B 30HaX yMepeHHOro KiMmara K TakUM DacTeHHSIM
MPpUHANJIEXAT XBOiHbIE, 32 UCKIIIOYEHHEM JIMCTBEHHULIBI M1 METACEKBOMH.

OnalcHue JIMCThEB — HE E€IMHCTBEHHBI croco6 OCBOGOXIEHHS OT HHX
pacTeHMiA. Y TpaBSIHMCTBIX pacTeHWii, KaK ONHONOJBHBIX, TaK W JBYHOJBHBIX,
OTMHPAIOT LIEJIMKOM Hai3eMHule Moberd. Y nanopoTHUKOB U NMajibM OTMepILUE

" IJIACTUHKM ¥ YEepellKM JIMCTHEB IMOCTENEHHO BbICHIXAIOT, CO BPEMEHEM OHHU
pa3pylialoTcd ¥ 06/JaMbIBAlOTCS, HO MX OCHOBaHMs COXpaHsSIOTCs Ha crebiie
(y GONBIIMHCTBA MaNlOPOTHMKOB — HA KODHEBHWIlE), CO3NaBas CBOeoGpasHBIN
MexaHnyeckuit Gymisp. TUnuYHOro NMCTONMAAA HeT M Y aPUKAHCKOI BeIbBUYMH
(puc. 152), B TeyeHue Bceil XM3HU KOTOpOH (GYHKLHOHMPYIOT JMIIL 2 JIMCTa,
HO KOHIBI MX NOCTENIEHHO OTMHUPAIOT M DPacIUEIUIIOTCS, a 3a cyeT MHTEpKa-
JISpHOM MEPHMCTEMBI, HaXomsleiicss B OCHOBaHMM KaXIOIo JIMCTa, MPOMCXOIUT
0GHOBJIEHHUE JIMCTOBOM TOBEPXHOCTH.

Y JUCTBEHHBIX JIPEBECHBIX IOPOM, NMPOM3PACTAIOMIMX B OGJIACTAX C CE30H-
HBIM KJIMMATOM, JIUCTONAX OOBIYHO GbIBacT B KOHLIE BETETALIMOHHOIO TIEPHOAA,

a MOATOTOBKA K HEMY HaYMHAETCs 3a[0JIro IO COpachiBaHUS JIMCTLEB.
18 3ak. 53
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Puc. 152. OGumit BUA Beb-
BUYMM YIUBUTEIBHOM.
Obo3Hauenus: N — JIACT,
0.Cip — OpraHbl CHOPOHO-
IWEeHHs, CT — cTebenb

Y HeKOTOpBIX APEBECHBIX IMOPOJN, HANpUMep, Y OJNIbXH, CUPEHM, JIMCTbI
onajaioT 3eJeHbBIMU. Y UMb, Gepe3sl nepel olafieHNeM OHU XEJTeIoT, Y BULLIHH,
OCHHBI, KIleHa — KpacHeloT. [ToxesnTeHre CBA3aHO ¢ paspyllieHHeM xjiopoduiuia,
paHee MacKMpPOBaBIIETO XeJIThie MUTMEHThl — KapOTHHOMIIEL, 8 IIOKPacCHEHHe —
C HaKOIUIEeHHMEM B BaKyosiX KJIETOK Me3o(dwLia IMUIMEHTa aHTOLUaHa, YeMy
6JIaroNIpMATCTBYIOT COJTHEYHbIE JHU M XOJIOAHbIE HOYM KOHIIA JIeTa.

Ilepen onamxeHNeM JTMCThEB CUHTE3UPOBAHHBIE MU YIJIEBOAbI IEpEMeAIOTCS
B 3UMYIOLIE OPraHbl, JIMCThbs OexHEIoT a30ToM U dochopoM, oboraiasich B TO Xe
BpeMsl BellleCTBaMHM, MOIJIeXaliMMH YIaJeHHI0 U3 pacTeHus, — Cepoil, XJIopoM,
KajbleM, KpeMHMEM. B JMCTBX OCTaeTcsi HEKOTOpoe KOJMYECTBO IPOTEHHa,
TEMUIIEJUTIONO3bl, CaxapoB M XHpa. DTH BelllecTBa NOC/IE OINAaJeHUs JUCTHEB
M MX CTHMBaHUS MUHEPATU3YIOTCS U B JajibHEMIIeM UCTIONb3YIOTCA I IIUTAaHUS
pacTeHuiA.

OcCHOBHBIE W3MEHEHMS, NMPOUCXOsIIMe B aHATOMHYECKOU CTPYKType JIHM-
CTheB, O0YCJIOBIMBAIOLIME UX OMNaJeHHe, ONMHAKOBHI Y BCEX PacTeHUil, HO HEKO-
TOpBIE JeTajld STOro mnpoliecca crneuuuYHb! LIs1 pa3HbIX BUIOB.

Bo Bcex ciyyasix onafeHMIO JIMCTa NpeaecTBYeT 06pa3oBaHe B OCHOBAHUH
yepelKa omodesumenbHo2o, WM pa3beIMHAIONIErO, clos. B 3ToM MecTe B Yepeliike
OObIYHO HET MeXaHMYECKHX TKaHed, WIM OHM OYeHb cyiabo pasBuThl. OTmenu-
TEeNbHBIA CJI0i mpeAcTaBisieT coboif rnonepeyHyio IUIACTHHKY, MepeceKaloniyio
YepenIoK, COCTOSIIIYIO M3 MEJIKHX TOHKOCTEHHBIX KIETOK (puc. 153), mmerommx
IUVIOTHOE LUTOILIa3MaTHYeCKoe coepxuMoe U KpaxMai. OGON0YKM KIETOK Iej-
JIIOJIO3HEIE.

¥ xamraHa, Jioxa, KJieHa MHOTOCJIOHHBII OTHE/IUTENbHbIN coit muddepeH-
LUpYyeTcst O4eHb PaHo, ellle B Hauajle BECEHHETO Pa3BUTHUS JIUCTA. Y GONbIIMHCTBA
pacTeHMit OH TIOABNSAETCA 32 HECKOJIBKO HEleNb WM JHelt 1o ero onageHus. CHa-
Yana OTHeJIUTENbHBI CJI0ii OMHOCIONHBIN, 3aTEM BCIEACTBHE NEJIEHUS KIETOK OH
CTaHOBUTCS IBYCJIOMHBIM WJIM MHOTOCTIOHHBIM.

Bnu3 Mecta nmepeceyeHus OTHENUTEIBHBIM CIOEM NPOBOISIIMX ITyYKOB Tpa-
XeaJibHble 3JIEMEHTHI 3aKyMOPMBAIOTCHA TIUIAMHM, a Y HEKOTOPhIX pacTeHWii —
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Puc. 153. OrnenurensHbiil  cioit
B OCHOBaHMHM Yepemika: A — cxe-
Ma CTPOEHUSA Y310BOM 30HBI CTEOA
Ha NMpoJONbLHOM cpe3e; B — knerku
OTAECNMUTENBHOTO CJIOA.
Ob6o3navenus: 1.c — JINCTOBOM CJiel,
0.CJ1 — OTAENUTENbHBIN ClIoi, i —
nepupepMa, N.K — NepBUYHAA KO-
pa, N.C.CT — NpPOBOAALIAs CUCTEMA
cTebns, cit — cepALeBHHa, Ypul —
A . YepeuoK

O T TSI T

KaMeIs MU U CJIU3SIMM, CUTOBUIHBIE IUIACTUHKM 3aKPhIBAIOTCH MO3OJIUCTHIMH Te-
JIaMHM, COCTOSIINMMM M3 Kauio3el. OBGONOYKHM KJIETOK CaMOIO OTHEIUTELHOTO
CJIOS OCITU3HAIOTCS, KJIETKHM Pa3beAMHSIOTCS. B KOHIIe KOHIIOB JIACT OKa3hIBaeTCHa
BHCSIIIMM TOJIBKO Ha TOHKHMX IPOBOISAMIMX IyYyKaX, KOTOpbie Pa3pbiBaloTCHA IPH
CHJIbHBIX NOPBIBaX BETpa, OT YAApOB JOXNIs, Ipafa, MO TAXKECTHIO CAMOro JIKCTa.
Ha MecTe omasirero jiucra Ha cre0jie 06pasyercs JMCTOBOM py6ell.

B xierkax, NpUMBIKAIOIIUX C BHYTPEHHEH CTOPOHBI K OTAENMTEILHOMY
CJI0I0, TIPOMCXOMAT XUMMYECKHE HM3MEHEHHs 000JIOYEK: MX BHYTPEHHHE YacTH
CyOepHHU3NPYIOTCS, @ HapyXHbIe — HepeIKo JUTHUGUIMpyioTcsa. TakuM myreM
BO3HUKAET 3aLUTHBINA CJION. Y CIIMBEI, IPELKOTO Opexa KJIETKH, MPUMBIKAIOIIHe
K ObIBIIEMY OTHEMTEILHOMY CIIOIO, TPEABAPHTENLHO NEIATCH, U (POpMUpYeETCS
MHOTOCJIOMHBIN 3alIMTHBIA CJIOK. ¥ HEKOTOPHIX pPacCTeHHil OH pa3BHBAaeTCs ellle
J0 omamgeHMd JMcTa. B panmpHelimeMm, IOX 3alIMTHHIM CJIOEM 3aKJIalbIBacTCs
¢emnoreH, U oGpasyercss nepuaepMma. Y HBbI, TONOJAS TAKOIO 3aIUTHOTO CJIOS
HET, TaK KaK y HHUX cpa3sy IO} OTHEJUTENbHBIM CJIOEM 3aKiianbiBaetcs GesioreH.
Ha cnenyiommit rox nepumepma, MOKphIBaIOIIas JMCTOBOH py6ell, COeaMHSETCS
C nepuaepMoii creGs.

Bnaropapst nucronany pacteHne ocBoGOXIAETCS OT HEHYXHBIX TIPOLYKTOB
obmeHa BelecTs, OHAKO 3TMM He OrpaHHYMBaeTCs €ro 3HaueHue. OH croco6-
CTBYET 0JIaronoyyHOMY IEPEHECEHHIO PACTEHHAMM He6GNaronpusTHOro repruoaa
BPEMEHHU, COXpaHss XH3HECTIOCOGHOCTh BHYTPEHHMX TKaHEil OCEBBIX OPTaHOB.
Hannune nucroeB 3umoit u HeoGXoxumocTh TOCTYIUIEHUS B HUX BOMbI, MCIIOJb-
3yeMoii s dorocuHTesa U TpaHCNMpPAUMWH, NpuBejia ObI B UTOTe K MCCYLICHUIO
PacTeHui, Tak Kak NIPH HU3KMX TeMIepaTypax IOIJONIEHHE BOABI KOPHEBOI
CHCTeMOIi laxe M3 oueHb KIYGOKMX, He NMPOMEP3aloIUX MOYBEHHBIX T'OPH30H-
TOB, cunbHO ocna6neHo. Kpome Toro, KpUCTa/UIMKM JIbla, KOTOpbie 06pa3oBa-
JIUCE GBI B KJETKAX mpu OTpHLIATeIbHBIX TeMIepaTypax, MOINMHM Obl TIOBpeIUTH
HE TOJIbKO BHYTPUKIIETOYHbIE CTPYKTYphl, HO M Pa30pBaTh MX 0GOJIOYKH, TaK Kak

11':33‘3601‘1-10, 4T0 06BeM Jibla Gonmbie oGbeMa oOpasyioweil ero Bonel. KoHeuno,
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KaKoe-TO KOJIMYECTBO BOAbI BCEIa CONEPXMTCS B KJIETKaX, HO Ha JeiicTBUE HU3-
KHX TeMIIepaTyp OHH pearupyloT HOBBILIEHMEM OCMOTMYECKOTO JaBJIEHUS, YTO
U NIPENSTCTBYET 3aMEP3aHUIO BOABI.

B cBj3u ¢ 3TUM JMCTONAAHOCTb MMeeT BaXHeiflliee IKONOrMYeckoe 3Ha-
4yeHue. B McTOpuM pacTUTeNbHOrO MHUpa OHa BO3HHKIA KaK MPHCIOCOOIeHHe
K CTPECCOBBIM CHUTyalUsIM, 0OYCIOBIE€HHBIM, HeOIaronpusATHHIMUA N3MEHEHHSIMU
KJIMMaTUYeCKUX YCIOBUM, MPOSBUBIIUXCS B YE€PeJOBaHUHU TEIUIBIX M XOJIOXHBIX,
CYXMX U BJIAXHBIX NepuofoB. B 30Hax ¢ paBHOMEPHO TEIUILIM M BIaXHBIM KIIH-
MaToM 3HayeHue NEPUOAUYECKOrO OMANECHUS JIUCTbEB OTPaHUYMBAETCH TOJNBKO
Heo0XOOUMOCTBIO YAANEHUS U3 pacTeHUI HEHYXHbBIX IIPOXYKTOB 0OMEeHa BelECTB
U 06HOBJIEHUS (OTOCHHTE3UPYIOLIEH MOBEPXHOCTH.
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Kopennb

1. Ilpoucxo:xaeHnsa KOPHA H ero (PyHKIUH

KopeHs, Kak 1 mober, BO3HUK BeieacTBHe Mopdonornyeckoit nuddepeHnua-
UMM OCEBBIX OPTaHOB (TEJIOMOB) APEBHENIIMX BBICIIMX PACTEHHMI, 0GYCIIOBIEHHOM
X XU3HBIO Ha cyme. KopHsM, Kak opraHy Bogoo6GecreyeHUs] ¥ MHHEPATLHOTO
TMUTaHUS PaCTEHMS, JATH Hayalo TMOA3EMHEBIE TEJIOMBI — pPU30MOUObI, Ha TIOBEPX-
HOCTM KOTOPHIX Pa3sBUBAINCH pusouds (cM. Ti. 3, m. 1). B mpouecce 3Bomouuu
KOpeHb BO3HMK, MO-BUIMMOMY, Io3nHee mobera. OceBoe MPOMCXOXIEHUE KOPHS
TMOATBEPXAAET M OTCYTCTBHE CYILIECTBEHHBIX pa3iiMyMii B aHATOMMYECKOM CTpOe-
HUHM KOPHS U cTe0Jis1 Y HEKOTOPHIX BUIOB BRICIIUX CIIOPOBBIX PACTEHUI Ha paHHUX
CTAIMSIX UX pa3sBUTHSL.

W3 coBpeMeHHBIX BBICIIMX PacTeHHil HE MMEIOT KOPHE MOXOBUIHBIE, MO-
DIOIIAIOLIME BOAY ¢ MOMOLUBIO PU3OMIOB, ¥ MCWIOTOBUAHLIE, 002 POfa KOTOPBIX
(MCWJIOT M TME3UITTEPHC) MMEIOT KOPHEBUIIEMOZOGHEIE OpraHbl B Buie Gonee
WIM MeHee JUXOTOMMYECKU pa3BeTBIEHHBIX 00pa3oBaHUN C MHOTOYMCIEHHBI-
MH pu3ongamu. MopdojiorHyeck OHM HaIOMHUHAIOT PU3OMOM/IBI NMAJIC030MCKUX
PYHMEBBIX.

Hapsiny ¢ usHavainbHo («nepeuuno») beckopHeesimu PacTEHUSIMU, CPENU BBIC-
HIMX pacTEeHHMl BCTPEYAIOTCS U <«BMOPUYHO» becKopreebie, YTpPaTUBLIME KOPHU
B CBSI3M C BONHBIM 06pa3soM XM3HH, KaK CaJbBMHHUA M3 OTIHENA NAOPOTHUKO-
BUIHBIX, Iy3bIPYaTKa, POTOJIMCTHUK — U3 1IBETKOBLIX, WJIM IEPEXONOM K TeTe-
poTpohHOMY NMUTaHMIO, KaK JIafibIH U3 CeMECTBA OPXMIHBIX, BCTpeYaIOIIUIACT
B GOJIOTHCTHIX MECTaX CEBEPHOTO MOJTyHIapHs.

Kopens, xax 1 credenb, — pagHajibHO CUMMETPUYHBIA OpraH, XapakTepu3y-
IOMIMIICS anuUKanbHoIM PoCMoM, OCYILECTBIISIEMBIM JeSTEIbHOCTBIO HaXomsieics
Ha ero KOHIe MEPUCTEMBI U YYaCTBYIOIIMIA B TPAHCIIOPTE BEILECTB.

KopeHb orTinyaercst oT cTe6/1 OTCYTCTBHEM JIUCThEB, HAMYHUEM HeXAuKad,
TPUKPLIBAIOIIETO AMMKATBHYIO MEPUCTEMY, 6040CK08, TONIOIAIOMMX U3 MOY-
Bbl Booy C PacTBOPEHHBIMHU B Heil MUHEPAIbHBIMH BELECTBAMHU, M 3HOO2EHHLIM
6emenenuem, TO €CTh 3aJIOXXKCHHUEM 3aYaTKOB GOKOBBIX KODHEM BO BHYTPEHHUX
TKaHsX, yoaleHHBIX OT aluKaJIbHOM MepucTeMbl. CTe6i10 CBOMCTBEHHO 3K30TeH-
Hoe 3a0xeHne GOKOBBIX MOYEK, HAYaJI0 KOTOPHIM JAIOT HapyXHBIE YacTU KOHYyCa
HapactaHus no6era.
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OcHOBHbIe (GDYHKLHH TUIIHYHOTO KOPHS:

1. 3akperrenune pacreHusl B CyGCTpaTe.

2. OGecnieyenre BOXOCHA0XEHUS U MHHEPAILHOTO MUTAHUA PacTeHMs, OC-
HOBY KOTOPOTO COCTaBJISIeT MOITIOIEHME U3 ITOYBHI BOJIBI C PACTBOPEHHBIMH B Hel
BELIECTBaMM U NMPOBEACHME 3TUX PaCTBOPOB B BRIIIE PACIONOXECHHBIE OPraHbl.

3. Yuyactue B CHHTe3¢ AMMHOKMCIIOT, HYKJICOTH/IOB, aIKaJOUIOB, TOPMOHOB
pocTa M Apyrux (U3MONOrHYeCKH aKTHBHBIX BellECTB, 0Opa3yloLIMxcs NMpH B3a-
MMoJeHCTBUH MOCTYNAIOIIMX M3 MOYBBl PACTBOPOB ¢ MpOAyKTaMu (POTOCHHTE3A,
TepeMelHaloIMMKCA B KOPEHb U3 CTeONIs M JTUCThEB.

4. BrigeneHue HEHYXHBIX METaGOIMTOB.

2. Mopdoaormieckue 0co6eHHOCTN KOPHA
M KOPHeBoii cucTeMsl

3ayaToK KOpHsI 3aK/IaibIBaeTCs B IIpoliecce SMOpUOreHe3a. Y NanopoTHUKO-
BUAHBIX OH 00pa3yeTcs CO0KY OT IVIaBHOIM OCH 3apOibillia. Y CeMEHHBIX pacTeHuMiA
3apoblIeBhIif KOPEHDb MPEACTaB/IsIET OO0l MpoJoLKeHHe ocy Oyayiiero mobera,
TaK KaK OH HaXOAUTCS Ha NPOTHUBONOJIOXHOM KOHYCY HapacTaHMs Imobera mojioce.

TpaHuna Mexmy KOpHEM U TMIIOKOTIWIEM B 3apofiblilie HepasiuyuMa. B pas-
BUBAIOIIEMCSl TIPOPOCTKE €€ MOXHO OINpPeNENIUTh MO HAIMYUIO Ha TMIIOKOTHIIE
YCTBUII, KOTOPBIX HET Ha KopHe. ITo3aHee MeXay KOPHEM M TUIIOKOTHJIEM BO3HU-
KaeT IepeTsKKa — KOpHeBas Iieiika.

IIpu mpopacTaHMM CeMeHM 3apOABILIEBEI KOpeHb YIIyOnseTcsa B cyGerpar,
3aKpeIUIas pa3BHBaloOLIcecs pacTeHUe. DTOT KOpeHb, 00/1afalomuil notoxcumens-
HbiM 2e0mponu3amMom, Ha3bIBAIOT 21a6HbM. Y TIPOPOCTKOB OH 0eJIOBaThlif M 4acTo
TOYTH Npo3payHbiil. KOHYMK KOpPHA KOHYCOBHIHEIM, JOBOJLHO IUIOTHRIN M IIpOY-
HBI}, TaK KaK OH JOJDKE€H HNPOTUBOCTOSITH JABJICHHIO ¥ TPEHMIO O YaCTHUIIKI MOYBBIL.
Ha HeKOTOpOM pacCTOSHMM OT KOHYMKA HaXOHATCSA KOpHEBbie BOJOCKM. OHHU
He TOJIbKO Y4acTBYIOT B NOIJIOLIEHUM BOMIbI, HO M CO3AIOT ONOPY KOHYMKY KOPHA,
TpoOKBAIOIIEMYCSI MEX/IY TBEPHHIMM YacTHLAMM IOYBHI, CIIOCOOCTBYSI, TaKUM
o0pa3oM, ero 3aKpeIUICHHIO B cyGeTpare.

ITo mocTXeHWH onpee/ieHHO IUINHBI KOPEHb HAYMHAET BETBUTLCA: 3a4aTKH
GOKOBBIX KOpPHEW MOSIBJAIOTCA BBIlle 30HBI KOPHEBLIX BOJIOCKOB. MX pasButHe
OCYILIECTRIISIETCA aKPOIETAIBHO: YeM MOJIOXe OOKOBOM KOpeHBb WM ero 3a4arTok,
TeM GiiKe K KOHYMKY IJJaBHOTO KOpHS OH HaXOAMTCs, 60Kogble KOpHU PACTYT
GoNlee WIM MeHee TOPU3OHTAIbHO, TaK KaK B OTJIHYHE OT IJIaBHOTO KOPHSA
MOJIOXMUTEIBHBIM T€OTPONMU3MOM OHM He oblanaior. Mopdonornyeckn 60KOBbIE
KOPHH CXOIHHI C IJIaBHBIM KOPHEM, HO OOBIYHO TOHbILE W Kopoue ero. Ilpu mx
BETBIICHUM 00pa3yloTCs KOpHH 2-T0, 3-I'0 ¥ NOCIEAYIOUMX MOPIAKOB.

3ayaTky GOKOBBIX KODHE M pa3sBHMBLIMECS M3 HMX KOPHM pacIojiaralorcs
Ha IJIaBHOM KOpPHE MPONOJILHBIMU PAAAMH — Opmocmuxamu, YNCA0 KOTOPHIX Ba-
PBHUPYET Y pa3HbIX pacCTeHHil. ¥ MHOIMX PaCTEHHIA HX 2, y ropoxa — 3, Y rpenkoro
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opexa, myGa, onbxu — 6, y XamTaHa — or 8 1o 14. Y OIHONONBHBIX YHCIO
OpTOCTHX ellle Gonblie, HO He BCErda NMOCTOSIHHOe. OPTOCTHXM MOTYT OTCTOSITh
OIHa OT JpYroil Ha ONWHAKOBOE PAaCCTOSIHUE, KaK Y THIKBEHHBIX, MOJIOYAHBIX,
BBIOHKOBBIX, Y KOTOPBIX 4 OPTOCTHXH, HO ¥ IBO3IMYHBIX, KPECTOLBETHBIX, 30HTHY-
HBIX OHM NMONApHO CONMXEHBl. YHCIIO OPTOCTUX TECHO CBA3aHO ¢ OCOGEHHOCTSIMHU
CTPOCHHUSA NPOBOJsALIEH CUCTEMHI ITTABHOIO KOPHS.

Y B3poCIIBbIX pacTeHuii 60KOBble KOPHH NPUYpOYeHH! IM60 K BepXHeil YacTH
IJIABHOTO KOpHs, JMOO pacloIOXEHB B CEpefiuHE WIH OMMXe K €ro KOHILY.
Tak KaK pacTeHMs XMBYT COOOIIECTBAMM, 3TO MMeET BaXHOE 3HAYECHHE, MO3BOJIAS
HCIIONE30BaTh BOJY ¥ MUHEpaIbHbIC BEIIECTBA 3 Pa3HBIX [I0YBEHHBIX TOPU30HTOB.

Y HEKOTOpEIX pacTeHui O4YeHb PaHO MOARNIAIOTCS npudamoursie, WA adeeH-
muenwe (0T Nat. adventicius — NMPUIUIBIA, YyXIBIA) KOPHU, KOTOPHIE 3aKIIalbI-
BalOTCA Ha THIIOKOTHIE, KaK y Gepe3nl, HeIOTpory, Gaib3aMuHa, WM Ha cTe6e.

CrebieBbie NPUAATOYHEIE KODHM B SBOJNIOLMHU PACTUTEJILHOIO MHUpa BO3-
HHUKJIA paHblie aBHOro. OHH CBOMCTBEHHR BCEM CIIOPOBHIM apXeroHHUaJIbHBIM
PaCTeHUSM.

3ayaTKd NMPUIATOYHBIX KOpHEH y HHX 4Yallle BCEro 3akiamblBaloTcsl O3
arnekcoB noGeroB. VX 4KMClIO ¥ MOJNIOXEHHE MO OTHOMIEHHIO K JIMCThIM OGBIYHO
TOCTOSTHHBI JJI1 PacTeHUil KaXmoil cCHCTeMaTH4ecKOW TIpyIbl. Y XBOIIEH MOx
JIUCTOBBIM 3a4YaTKOM 3aKJIQJBIBAETCS ONMH KOpPEHb, Y NMalMOPOTHHUKOB — OIUH
WIM HECKOJIBKO, Y TUIAyHOBMAHBIX CTPOrO# MPHYypOYEHHOCTH MPUIATOMHBIX KOP-
Hell K JIMCTBAM HeT. BO3MOXHO, 3TO CBSI3aHO ¢ DHAIMOHHBIM TPOHUCXOXACHUEM
JINCTBEB 3TUX pacteHui. COBOKYITHOCTh MPHIATOYHBIX KOPHEN COCTaBIIET 20M0-
pusnyro (ot rped. homo — paBHbIA ¥ thyza — KOPEHb) KOPHEBYIO CUCTEMY.

YV ceMeHHEBIX pacTeHH# NPUIATOYHEIE KOPHH 3aKIaIbIBaIOTCA BIAIH OT alleK-
COB MO0EroB, YMCIO MX HE NETePMHUHMPOBAaHO M 3aBUCHUT OT YCJIOBHIl MpOM3-
pacTaHMsA M HAINYUSA MEXaHUYECKMX MOBpeXAeHHN KopHei. OHH MpHypPOYESHBI
K y3J1aM, MEXIOY3THAM WIH Na3yIIHLIM TIOYKAM.

HaunbGonee yacto BcTpevaloTcs yar06sie KOpHH. O6pa3oBaHHe 3a4aTKOB IIpH-
JIaTOYHBIX KOpHEH B y3/1aX o0JIeryaeTcs HalMYyKueM B 3THX MecTax O0IbIHOro KO-
YecTBa MapeHXUMbl, KJIETKH KOTOPOif He TOJBKO JOJII0 COXPAHSIOT CIIOCOOHOCTD
K JeleHUsM, HO M COHNEepXaT 3amacHble BellleCTBa, PacXogyeMble B Ipollecce
¢opMupoBaHusT MPUIATOYHOTO KOpHA. Boinbliioe 3HauyeHHe HUMeEET H HalMyue
B y3JlaX XOpOILIO pa3BMTOi NpPOBOASALIEH CHUCTEMBI, NPEACTaBICHHON HE TOJIBKO
NMy4YKaM# IJIABHOTO CTeOJIsl, HO TaKXe JIMCTOBLIMM M BETOYHBIMH ClleJaMU U MX
aHacTOMO3aMH, 0COGEHHO OOGMIBHBIMH Y ONHONONBHEIX PACTEHHIA. Y MATHI IIpUIa-
TOYHBIE KOPHH 3aKJIa[bIBAIOTCA HAM U YIOA y3JaMM. Y JIOTHKA, Y MPeACTaBUTeNeH
ceMeifcTBa 30HTHYHBIX OHHM Pa3BUBAIOTCA MO ymamu (puc. 154T), y KyKypysst
M KOJIaHX09 — Hax yanamu (puc. 154 A, B), y rBo3IMYHBIX, TACICHOBBIX, MHOTHX
PO3OLBETHHIX — B Ia3yXxax JucThes. Y mwioma (puc. 154 B), upuca, BopoHbero
IJIa3a, MeYHUIBI IPUIATOYHEIE KODHM 06PasyloTCst Ha MEXJIOY3MsAX. Y YHCTsKa,
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Puc. 154. MecrononoxeHue NpUIATOYHBIX KOPHeEi: A — HaXy3lOBHE KOPHM KYKYpY3bl;
B — Mexnoy3nueBrie KOPHH ILmonIa; B — Hamy3noBbie KOpHHU KanaHxo3; I' — monysinossie
KOPHH JIIOTHKA.

OG6o3Havenus: B.I-— BEpXylIeyHas IOYKA, I.K — IIaBHBI KOPEHb, 1 — JIUCT, Ip.K —
TNIPHAATOYHBIE KOPHH, CT — CTe0ENb, y3 — y3€lI

naba3HHUKa, OYMTKA €IKOro, KMIpes MX 3a4aTKU TOSBISIOTCS Ha OYeHb PaHHUX
cTagusIX pa3BUTUA nodera, MPeOHIBAIOLIETO €llie B COCTOSIHMH TOYKH.

Tak KaK y ceMEHHBIX pacTeHUIA pa3BUBAIOTCSI Pa3HhIE 110 IIPOHUCXOXICHUIO TH-
bl KOPHEif, TO UX KOPHEBbIE CUCTEMbI BHEILIHE OT/IMYAIOTCS OT KOPHEBBIX CUCTEM
CIIOPOBBIX apXerOHUANbHBIX. Paznmyalor 2 THNma KOPHEBBIX CUCTEM Y CEMEHHBIX
pacteHuit: aaropusnyio (ot tpey. allos — Apyroit) u zomopusHyro.

AJUIOpH3Has XapaKTepU3yeTCs CHJIbHBIM Pa3BUTHEM IJIABHOTO KOPHS, TOCTH-
raioliero 3HaYMTENbHOM IIMHEI M PE3KO OTIMYAIOLIErocs OT GOKOBBIX KOPHEIA.
Takyio KOpHEBYIO CHCTEMY Ha3bIBAlOT Takxke cmepacnesoil (puc. 155A). V ue-
KOTOPBIX pacTeHUM IJIaBHBIA KOpPEHb, pacTylMii BEPTUKAJIbHO BHM3, JOCTUraeT
HECKOJIBKHX METPOB JUIMHEI, Y JIIOLEpHBI IIOCEBHOIA, Hanpumep, 1o 10—15 M.

V GONpIIMHCTBA ONHONOMLHbIX PACTEHMI i HEKOTOPHIX JABYIONBHbIX (JIIOTHK,
MOJIOPOXKHUK) [JIABHBIA KOPEHb GBICTPO OTMHPAET MJIM CTENEHBIO CBOETO Pa3BUTHUS
He OT/IMYaeTcs OT MHOTOYMC/IEHHBIX NPUAATOYHBIX KOPHEH, COCTAaBIAIOMMX My~
YOK, WM MOuKy. TaKylo KOpHEBYIO CHCTEMY Ha3bIBAalOT Moukogamoii (puc. 155 B),
WM TOMOPU3HOI, OAHAKO TOMOPH3HUS Y 3TUX PaCTEHMI BTOPUYHOTO NMPOMCXOXIE-
Hus (B MCXOMHO# FOMOPHM3UHU CIIOPOBBIX APXETOHUANBHBIX JaXe 3a4yaTKa IIIaBHOro
KODHs He GhIBaeT).

Y MHOruX pacTcHMif, IpeUMYILECTBEHHO JIPEBECHBIX — €JIM, COCHBI, Oy0a,
Gepeskl, a TAKKE Y HEKOTOPBIX TPaBSHUCTBIX MHOTOJIETHMKOB, KOPHEBasi cHCTEMa
CMEIIaHHOIO0 THMA — C PasBUTHIMU IVIABHBIM, OOKOBHIMM M [PUAATOYHBIMU
KOPHSMH.
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Puc. 155. Tumsl KOPHEBBIX CUCTeM: A —
crepxHeBast; B — MoukoBaras.
Obo3Hayenus: 6.K — GOKOBBIE KODHH,
I.K — IJIaBHBI KOpPEHb, NIP.K — Mpuaa-
TOYHHIE KOPHH

HIHTEeHCHBHOCTh Pa3BUTHSI KOPHEBOIl CHCTEMBI TECHO CBfi3aHA HE TOJIBKO
C BMIOBBIMM OCOOEHHOCTSIMH DacTeHMif, HO M C BHEIIHMMM ycioBusiMH. Tak,
y MATJIMKA OTHOJNETHErO, PACTYIIEr0 Ha TSXKEJNBIX DIMHMCTHIX IOYBAaX, KOPHH
Jocruraior mMHH 10 cM, a y pacTeHuMi, BCTpevaioIIuXcss Ha TNPHOPEXHBIX
nmeckax, — 25-30 cM.

B npegenax KOpHEBOW CHCTeMbI KOPHHM (PYHKUMOHAIbHO AuddepeHIpo-
BaHBl. OCOGEHHO YeTKO 3TO MNPOSIBISETCH Y APEBECHBIX pacTeHuil. J[IMHHBIE
JIONTOBEYHBIE KOPHH, CJIyXKallpe Ui PaciiMpeHus IUIOMANM THTaHUs PacTEHMs
U €ro 3aKpeIUICHHUs B 110YBE, Ha3kIBAIOT pocmoguimu, WIN ckeremubimu. O6pasylo-
LIMeCSd HAa HUX HEIOIrOBeYHBIE KOPOTKHE KOPHH, OCYIIECTRIISIONINE MOMIONICHHE
BOIbl C PaCTBOPEHHHIMU B Hell MUHEPaJIbHBIMM BEIIECTBaMY, HA3BIBAIOT huma-
rougumu, Wi cocywumu. OHH DeTYIIDHO pPa3BUBAIOTCI BECHOM Ha CKEJETHBIX
KOpHSIX M K OCEHH OOBIYHO OTMHPAIOT.

Cocyuue KOpPHH CIIOCOOHBI BCTYNaTh B CUMOUO3 ¢ rpu6amMu, Ha3biBaeMblii
Muiopusoii (0T rped. mykes — rpu6). TepMuH «cumM6u03» npemioxeH A. ne bapu
B XIX BeKe JUIS OMNpeleNieHUs] OOHOTO M3 BUJOB COXHTENbCTBA OPraHU3MOB,
Npy KOTOPOM OHH IOJIYYalOT B3aMMHYIO BBITOAY B OCYILECTBJICHMH ITMTAHUS
¥ BoooGecneyeHus. B HacTostIee BpeMs 3TOT THIT B3ANMOOTHOLICHHUI Ha3bIBAIOT
mymyaauzmom. Tudsl rpuba 160 CHapyXH OIUIETAIOT KOPEHb (Takyio MuKOpH3y
HA3BIBAIOT 3KTOTPOGMHOM, WIHM 3KTOMUKOPHU30i), 1160 OHU MPOHHUKAIOT BIIy6b

KODHSL ¥ XMBYT B €I0 KIETKaX, Ile CWIbHO BETBATCA, 06pasys KIy6ok (Takyio
17 3ax. 53
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MHUKOPH3y HA3BIBAIOT SHAOTPOMHOI WM SHIAOMHUKOPH30ii). B HEKOTOPBIX CITy4asx
COYETAIOTCS 00a TUIA MUKODH3EL.

Mukopu3Hble KOPHU He MMEIOT KOPHEBBIX BOJIOCKOB. MIX anvxanbHbI pocT
paHO MpeKpalaeTcsi, a HeOOHIYHOE BETRICHNE MPUBOIUT K 0Gpa30BaHMIO CBOE-
o6pasHEIX yronmeHui (puc. 156).

IIuTaHue pacTeHMii, OCYLIECTBISEMOE
C MOMOIBIO rpuba, Ha3bIBaIOT MuKompog-
Hom. Tpu6 pasyaracT HEKOTOpHIE Haxomsd-
1Mecs B TOYBE MUHEPAIbHBIC COETUHEHMS,
CIOCOGCTBYs, TAKUM 00pa3oM, UX YCBOCHHUIO
pactreHusMd. M3 3TUX BelleCTB OCOGEHHO
BaXHOE 3HaYeHHe UMEIOT coeTuHeHus doc-
Puc. 156. OGbrunblit (A) n Mukopus- ¢popa ¥ a3oTa. YBeINUMBasi KOHIICHTPALMIO
neiit (B) xophu e ) KIIETOYHOIO COKa, MMUHEpAIbHbIC BEIECTBA
MOBLIIAIOT COCYLIYIO CHJIy KJIETOK, YCWIWBAs IOCTYIUIEHME B KOPEHb BOIBI.
bnaronapst depMeHTaTUBHON NEATENLHOCTH, TPUO THAPOIM3YET HAXOASLIMECSH
B KJIETKaX KOpHA yrjieBonbl. YacTh MX HMAET Ha MUTaHUE caMoro rpuba, a Heuc-
MOJIb30BaHHEBIE YIJIEBOOBI HMOCTYHAIOT B KJIETOYHBIE BaKyoOJiM, CIIOCOGCTBYS, KakK
¥ MMHeEpa/bHbIE BEIECTBa, YBEJIMYSCHHIO cocyniel cubl KieTok. Ipu6b ciocoben
TaKKe MOIVIOIIaTh BOLY JaXe M3 OTHOCHTEJNBHO cyXoii moysbl. TakuM oOpasoM,
MHKOpH3a OCYIIECTB/IIET He TOJBKO MHHEpPaIbHOEe MUTAaHUE, HO U BOIOCHabXe-
HUe pacTeHHH. MMKOpHU3bI 3aIIMIIAIOT KOPHY OT 3apaXeHHUs MX MaTOre HHBIMM
opranuamMamu. VMicnone3ys yrjieBobl, NOCTYIAOUIKE B KOPEHb 10 HUCXOMALIEMY
TOKY, MMKOPH3HbIE TPUOBLI He NAlOT UM BO3MOXHOCTH HOPMAJbHO Pa3BHBATHCH
B KJIETKaX pacT€HUS—XO35IMHA, a BbipabaThiBas BEUIECTBA THIIA aHTUOMOTHKOB,
OHH CIIOCOOCTBYIOT X YHHYTOXEHHIO.

He cnyyaitHo nosToMy MHKOpH3a IIIMPOKO pacrpocTpaHeHa B npupoxe. OHa
ormedyeHa Oojsiee ueM y 70 % romoceMeHHbIX U IOKPBITOCEMEHHBIX, a TaKXKe
y 60 % BeICIUMX CITOPOBEIX pacteHuil. HekoToprie IBETKOBBIE PACTEHMSI, Halpu-
Mep OpXMAHBIE, BOOOIE HE MOTYT pa3BuBaThcs 0e3 mMukopusbl. He oGpa3syior
ee NMPEACTABUTEM CEMENCTB KPECTOLIBETHBIX, MAKOBBIX, KPAalUBHLIX, OCOKOBBIX
u apyrux. OHa He oGHapyXXeHa y MXOB, a TakKe Y HaCEeKOMOSITHBIX M NMapa3snuTU-
YECKHX LIBETKOBBIX PACTEHHNH. )

VY pacrenmii, rnaBHeIM 00pa3oM y O000BHIX, BCTpeyaeTcsi M APYroil THI
cuM6Ko3a — ¢ asoTobukcupyomMMU GakTepuAMHU U3 pora Rhyzobium. PacreHue
pearnpyeT Ha MX BHEAPEHME aKTMBHBLIMHU JCNCHMSAMU KJIETOK MOJIOHOTO KOpHS,
NPUBOMAIMM K 0o6pa3’oBaHMIO OMYyXOJH, MMelomlel BuI Kiy6eHbka (puc. 157).
XKuByuive B HeM GakTepHUM aCCHMIJIMPYIOT MOJIEKYJISIDHBIN a30T, MepeBOs €ro
B COEIUHEHMS, JIEFKO yCBaMBacMbi€ DAaCTCHHSIMH, KOTOpHIE, B CBOIO OYepelb,
obecrieynBalOT GAKTEPHH OpraHMYecKUMHM MUTATeIbHbIMU BewecTBaMu. I1o cpas-
HEHHIO CO CBOGOIHO XUBYLIMMH a30TO(PUKCUDPYIONIMMHU GaKkTepusMH, 3aTpauu-
BaouiMu 50—100 1 Gonee rpaMMOB YIJIEBONOB Ha (MKcanuio 1 rpamMma asora,
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6aKTepUU-CUMOUOHTHI OYEHb SKOHOMHBI M UCIIOJB3YIOT Beero 3—4 rpaMma yrije-
BOIOB Ha 1 rpamMMm a3ora. PUKCHPOBaHHBIN KITyGeHbKOBLIMU GaKTepUAMH a30T
OCTaeTC B PACTEHMSIX, MMOITOMY OHM YCIIEIIHO pacTyT Ha IoYBaX, OemHBIX HO-
CTYNMHBIMH 11 HUX PopmMaMu a3orta.

Pnc. 157. Kiy6eHpku Ha KOpHAX G0GOBOrO pacTeHMs: A — pacroNOXeHue KIyGeHbKOB;
B — monepeunslii cpe3 KiyGeHpKa.

O6osnauenus: 6.k — GOKOBBIE KOPHH, 6.TK — OGakTepoMaHas TKaHb, I.K — IJIaBHBIH
KOpeHb, K6 — KiIyOeHbKM, I.K — INepBUYHAs KOpa KOpHfA, M. — NpOBOASIMIA My4oK,
6.TK — GaKTepoMAHas «TKaHL»

HMeerca MHOro pac ki1yGeHEKOBBIX GaKTepuii, M He Bce OHM XapaKTePU3yIoT-
Cs1 BRICOKOI1 azoTouKcupyloineit cnoco6HocTio. OGpa3oBaHiie MHOTOYHC/ICHHBIX
MENIKMX KJIYGEHbKOB Ha G0KOBBIX KOPHSX BBI3HIBAIOT 0OBIYHO MaIod(deKTHBHbIE
pacel 3THX 6aKTepuii. HauGomnee sHepruyHbIil poLiecc YCBOCHHUS a30Ta IPOMCXO-
AUT BHYTPM KPYNHBIX Kiy6€HHbKOB, pa3BUBAIOIMXCA Ha M1aBHOM KopHe. He Bce
6060BBIE CNOCOGHBI K CHMOMOTHYECKIM CBAI3SIM C KIIyOEHbKOBBIMHU OaKTEpUMU.
U3 13000 BumoB 310r0 CeMeiicTba KITyGeHLKH Ha KOPHSIX 0GHApYXEHEI IPUMEPHO

y 10 % Bugos.
17+
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O6pa3oBaHHe KOPHEBBIX KIYOSHBKOB MOXET GBITh BBI3BAHO W APYIMMM 6ak-
TEpPUSAMM, CHOCOOHBIMM (DUKCHPOBATh MOJEKYMApHEIA a3or. Takue KiIyOeHbKH
XapaKkTepHHI Il KOPHEl onbx#, KodeliHoro Aepesa, BeifHNKA JIECHOIO U APYTHX
pacTeHUIA.

3. AnaToMuueckxoe cTpoeHne KOpHA

Ananu3 MopgoIoruuecKux ocoGeHHOCTEl KOpHS MOKa3bIBaeT, YTO €ro cre-
LMaTu3alus KaK opraHa NOIJIOIEHNs BEIIECTB M YKpEIUIEHHUsI pacTeHus B Cy6-
CTpare CBs3aHa, NPeXIe BCEro, ¢ yBeJMYeHNeM MOBEPXHOCTH, HEMOCPEACTBEHHO
KOHTaKTHUPYIOLIEH C MOYBOif. DTO NOCTUTAETCH ETO gemeaeHueM, YBEINIMBaIOIUM
MOLIHOCTh KOPHEBOI1 CUCTEMBI, U 00pPa30BaHHMEM MHOXECTBA KOPHEGbX 6040CK08.
Boneinoe 3HaYeHHE MMEET HATMYHE Yexauka, 00JIerYaloLIero MPONBIKEHUE KOPHSA
BIIYOb MOYBBI, M CIIOCOGHOCTh BCTYNaTh B CUMOMOTHYECKHE CBS3M C rpubaMu
U GaKTepusIMH, CIIOCOOCTBYIOIIMMH YTYYIIEHHI0O MUHEPATHHOIO MMUTaHUs pacTe-
Huf. Teneph HEOGXOOMMO BBIICHUTH B3aMMOCBS3b (YHKUHMII M aHATOMUYECKOTO
CTPOEHUS KOPHS.

Ha npononbHOM cpe3e MOIOAOro KOPHS Y€TKO BbIPAXEHHI CIIeXYyIOIe 30HbI
(puc. 158):

1. 3oHa meneHHs KIETOK, NpEeACTaBisionias coOoif anmuKalbHYI0O MEpHCTEMY,

TPHUKPHITYIO KOPHEBLIM 4eXNKOM (calyptra);

30Ha pocTa, WIH PacTSDKEHUs, B KOTOPOii KJIETKH, YXe BRIIIEALINE 32 npene-

JIBI MEPUCTEMBI, HAXOAATCSA B Pa3HbIX CTAAMAX MX PacTSDKEHHS B NPOJOILHOM

HamnpaB/ICHUH;

3oHa nomiomeHus BemecTs ¥ Havana nuddepeHIanMKA MOCTOSHHBIX TKa-

Heil, — pu300epmbi, XapaKTepU3YIOLIEACS pa3sBUTHEM KOPHEBBIX BOJIOCKOB,

M MOSABICHHEM TMPOBOAALIMX JIEMEHTOB KCIIEMBI U (I0MBI, KOTOpast 3a-

KJIaJbIBaeTCA €lle B 30HE pocTa. :

Beile HaxomaTcs:

4. 3o0Ha epBUYHOTO CTPOEHMUS C 3aKOHYMBLIElcs TuddepeHnnaLueif TOCTOSH-
HBIX TKaHeil, B KOTOPOii YeTKO BBIpaXXEHbI MIEPBUYHAsA KOpa U LEHTpaIbHEIH
UWIMHID, WY CTeNa;

5. 30Ha BeTBJICHHA, B HUXHEH YaCTH KOTOPOH 3aKJIafibIBAIOTCS 3a4aTKH GOKOBBIX
KOpHeif, B BepXHEll — OHH yXe 3aMEeTHbI Ha IMOBEPXHOCTH KOPHS.

2

w

3.1. AmikanbHas MepucTeMa KOPHA

B oTM4Me OT anMKaJIBHOM MepyCTEMEI N06era, 3aHUMAIOILEl TEPMUHATBHOE,
TO eCTh KOHIIEBOE MOJIOXEHHE, alMKaILHAs MepHCTeMa KOpHSI cybmepmunansras,
TaK KaK OHa BCErJa MPHKPLITA YEXJIMKOM, KaK HamepcTkoM. O6beM MEpHCTEMBI
TECHO CBA3aH C TOJIIMHOM KOPHA: B TOJCTBIX KOPHSX OH GOJbIlie, YeM B TOHKHX,
HO CE€30HHBIM N3MEHEHHAM KOPHEBasi MepHCTeMa He moasepxeHa. B o6pazoBanun
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Puc. 158. Mononoit kopeHs mueHuus: A —
Tonorpadpuyeckue 30HH KOpHs; b — cramuu
Pa3sBUTHSA KOPHEBOTO BOJIOCKA.

Obo3nauenus: 3.5 — 30HA ACNeHMS, 3.1.10 —
30Ha NoryoleHus sewects U quddepeHima-
TX6 LMY TIOCTOSHHEIX TKaHelt, 3.p — 30Ha pocTa,
K.B — KOpPHEBbI€ BOJIOCKH, I.K — TepBUYHAA
Xopa, NpKM — Mpokam6uii, p3 — pusoaep-
Ma, TXO — TpuxobsacTh, HT — LUTOIUIa3Ma,
1.l — LUCHTPAILHEIA LUTMHIAD KOpHA, 4 —
KOPHEBOH YEXJIUK, 51 — AOpO

3.p

3a4aTKOB GOKOBBIX OPraHOB alMKaJIbHAsi MEPICTEMA KOPHS He Y4aCTBYET, ITO3TOMY
€e eAMHCTBEHHas (DYHKIMSI COCTOMT B HOBOOOPA30BaHMHU KIIETOK, BIIOC/IEHCTBUH
InuddepeHIMpYIOIMXCS B KIETKM NMOCTOSHHBIX TKaHe#. TakuMm obpasoM, ecimm
anyKajJbHasg MEpUCTeEMa To6era UrpaeT M IMCTOreHHYI0, H OPraHOTEHHYIO POJIb,
TO amUKaJlbHast MEpUCTEMa KOPDHS — TONbKO TMCTOreHHyl0. YeXIMK — TOXe
MPOU3BOIHOE ITO MEPUCTEMBI.

JIns BRICIIMX pacTeHHi XapaKTepHbI HECKOJIBKO THIIOB CTPOSHHMS alTMKAIbHOMI
MEpHCTEMBbI KOPHSI, pa3InyaiolyXxcs, IMaBHBIM 00pa3oM, HAIMYMEM M PacIonio-
XKEHMEM WHHUIMAIBHBIX KIETOK M MPOHCXOXICHHEM BOJIOCKOHOCHOIO CIIOS —
PH30AEPMEL.

B KOpHSX XBOIIEi U MAOPOTHHUKOB eOUHCMEEHHAA URULUAAbHAR KAemKa, KaK
U B afnieKce UX MOGEroB, MMeeT BHJ TPEXTPaHHOH NMUPaMUAbI, BBIITYKJIOE OCHOBA-
HMe KOTOpo# 06paiieHo BHH3, K 4exIuKy (puc. 159 A, B). JleneHus aToit KieTKu
NPOUCXONAT B YETHIPEX IUIOCKOCTSAX, NapajUIeJIbHbIX TpeM OOKOBBIM CTOpPOHaAM
U ocHoBaHMIO. B nocneaHeM cirydae o6pa3yioTcsl KJIETKH, KOTOpBIE, AESICh, JAIOT
Hayajo KOpPHEBOMY 4eXJIMKy. BHyTpeHHsisl, LiEHTpalIbHas €ro 4acTh MEJKOKJe-
TOYHasi, HapyXHasd — COCTOMT M3 Gojee KpYMHBIX KieTok. Ilmockue xierku,
BOBHUKIIKE B pe3y/IbTaTe MOC/IeOBATEILHOTO AeIeHHSI MHMLIMAIBLHON KIEeTKH na-
PajieNlbHO €€ GOKOBHIM CTOPOHAM, JBAXHbl ACJLITCA aHTHKIMHAIBHO, 00pasyd
B UTOTe TPU KJIETKHM: U3 HapyXHOM (Hmmeﬁ) BIIOCJIENCTBUM Pa3BUBACTCA Mpo-
modepma, muddepeHIMPpYIOMAsic B BOTOCKOHOCHBIA CJIOM, U3 CpeliHelt — 30na
nepeuunoil Kopbi, U3 BHYTPeHHel (BepxHeit) — yenmpanohvii yuasundp. Mepucrema
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KOPHE# HEKOTOPHIX MAaNoOPOTHUKOB CONEPXKUT He OIHY, a HECKOJILKO NPU3MaTH-
YecKMX WHHMUHMAIBHBIX KIETOK (puc. 159 B). B 3T0oM Clyyae BHYTpEHHSIS 4acTb
NEepBUYHOM KOpHI Pa3BHBAETCA TONBKO M3 NMPOM3BOAHEIX KPaeBhIX MHULHACIH,
a HapyXHBIe CJIOM KODHI, KaK M KJI€TKH YexJMKa, o6pa3yloTcs H3 HHHULMaICH,
JeISIMXCcs NapauieJbHO X OcHOBaHMIO. KileTku, oTwieHMBIUMECS OT MHHMLIM-
ajneif BBEPX, COCTAaBNAIOT OYXyIMiA UEHTPAILHEIA UWIMHAD. B KOpHSAX IIAyHOB
MHHLUATbHBIE KIETKM HE BBIPAXEHbI, HO Y CeJlaTMHE/UIbI U3 TOr0 Xe€ OTHeNa
IUIayHOBUIHBIX, OHU OORIYHO MMEIOTCS.

B KOpHSX TOJIOCEMEHHBIX MEJKHE HMHHULMAIbHBIE KJIETKH PAacIONOXEHB!
BO BHYTPCHHeEV YacTH alMKaJbHOM MEpHUCTEMBI, HEMHOTO OTCTYNSI OT YeXJIH-
ka (puc. 160 b). Ha npononbHEIX cpe3ax OHM COCTABJAIOT TAHTEHTAILHYIO, YyTh
H30THYTYIO INTaCTHHKY. Jlendch B 1I0MnepeyHbIX, INIOCKOCTSX, 3TH KJIETKH 06pasyior
BHYTpPb KJIETKM Oymylueif cTefibl, a BHM3, HapyXy — KIIETKU 4YeX/IuKa, B cpeqHeit
YacTH KOTOPOTO OHM PacIOIOXEeHBI NPOAONbHBIMU PIIaMH, COCTABIISAS cmonbouex
(columella) (puc. 160 A, B).

KpaeBrle KiIeTK IUIaCTUHYATOH TIpYNNbl MHULHMANeH HAaloT Hayaio 30HE
Gynymieii mepBHYHON KOpPHI, OT KOTOPOii Bblllle MEPHCTEMAaTHYECKOi 30HBI 060-
cobnseTcs cnoii KiIeToK npororepMil. CTpoeHue, CXOMHOE ¢ ONMCAHHBIM, UMEET
anMKaJIbHAas MepHCTeMa JIyka, HO MHMLMAIbHEIE KJIETKH PacloOXEeHE! BILIOTHYIO
K YEXJIHKY.

ILIT

nK
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-
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A b

Puc. 160. KoHYHK KOPHS JDKETCYTH B IIPOLOJILHOM paspese: A — KIETOYHOE CTPOEHHE;
b — cxema.

Obosnavenun. 6.4.4 — GOKOBbIC YacTH 4EXIUKA, O.M — OGINME MHULMATH BCEX 30H
KOpH#, N.K — NEPBUYHAS KOpa, N.0.M — MPOM3BOJHBIE OOINMX MHULHUaIEH, CT6 —
CTONGOYEK, 1111 — LNEHTPAIBLHBIA LWWIHHAD, 1 — SAPO
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YV GonbIIMHCTBA JBYNOJBHBIX IOKPEITOCEMEHHBIX MHULIHATBLHBIE KIETKH pac-
NoJoXeHsI 3 araxamu (puc. 161). V3 nepuBatoB BepxHero 3Taxa B JalbHelileM
obpa3syeTcsi HeHTpaIbHBIA HWIKHID, KIETKH CPEHEero 3TaXa JaloT Hayalo nep-
BUYHON KOpe, a HMXHEro — KJIeTKaM 4YexJIMKa M IporozepMe. BTOT cCioit
Has3BIBaIOT JepMamoKanunmpozeHom.

V anakoB, 0COK, HHULMAIM KOTOPHIX TaKXe COCTaBIsioT 3 araxa (puc. 162),
KJIETKM HHXXHETO 3TaXa NPOM3BOIAT TOJIBKO KJIETKM KOPHEBOTO YeXJIHKa, T03TOMY
STOT CJIOi Ha3bIBAIOT Kaaunmpozerom. TlporomepMa o6ocobisieTcst OT IEPBUYHOMN
KOpHl — IIPOM3BOIHOMN cpefHero sraxa HHuuuatel. LieHTpaisHbIi HUIHMHAD, KaK
H Y ABYIOJILHBIX, pa3BUBaeTCA U3 KJIETOK BEPXHETO 3Taxa.

TakuM 00pa3oM, pa3sHBle IPYNIbl paCTEHUH Pa3NyaloTCs NMPOUCXOXIECHU-
€M TpoTOoliepMBl, BrocnencTsuu muddepeHumpyomeiics B pusonepmy. Tombko
y CIIOPOBBIX apXerOHHAIBHBIX M ABYIOJBHBIX OHAa Pa3BHBaeTCs U3 0cob6oro MHU-
HUANBHOTO CJIOS, Y TOJIOCEMEHHBIX U ONHONONBHBIX PH30IepMa OKa3biBaeTcs
JIEpMBaTOM NEePBHYHON KOPBHIL.

OueHb BaxHasi 0COOEHHOCTh aNMKaIbHON! MEPUCTEMBI KOPHS COCTOMT TaKXe
B TOM, YTO COGCTBEHHO HHHLHMAJIbHBIE KJIETKA B HOPMaJIbHBIX YCIIOBUSAX JENATCA
OYEHb PENKO, COCTaBIISIA HoKoswuiica yenmp. OGBEM MEPHCTEMEI YBeIMYHBaeTCH
3a cYeT UX NMPOU3BOAHBIX. OIXHAKO NPH MOBPEXICHUAX KOHYMKA KOPHS, BhI3BaH-
HBIX 00JTy4eHHEM, BO3NEHCTBHEM MyTareHHbIX ()akTOpPOB M APYTUMH NPUYMHAMH,

\
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Puc. 161. KoHuuK KOpHs KamycTel B NMPOJOIBHOM pa3pese: A — KJIETOYHOE
ctpoeHune; b — cxema. :

O6o3Hauenus:. IK1 — AEPMATOKAIUIITPOTEH, W.IJ.K — MHUIIMAIY IEPBUYHOMN KOPEI,
W.ILI — WHALIMANM NEHTPaIbHOro LUUTMHIPA, NL.K — NepBUYHas Kopa, p3 —
pu3onepma, 1.1 — LEHTPAIbHBIA LWTHHAD, 4 — YEeXJIHK, 1 — sApo



Diasa 10. Kopens 273

Puc. 162. KoHYMK KOpHA MIIEHMIIH B NPOJOJIBHOM pa3pe3de: A — KIETOYHOE CTpO-
enue; b — cxema.

O6o3nayenus: N.I.K — UHULUAIHA NEPBUYHON KOPHI, H.IL.I — HHUIMAIMA LEHTPaIb-
HOTO WIMHApA, KM — KAIUNTPOTeH, N.K — IEPBHYHAs Kopa, p3 — pHU30oAepMa,
1L.I{ — LIEHTPaJIbHbIA HWIKHAP, U — YEXJIHUK, 1 — SApO

TIOKOAIIMIACH LIEHTP aKTHBU3UPYETCS, €TO KJIETKH HHTEHCHBHO JIEJIATCS, CII0CO6-
CTBysl pereHepalyH IoBpeXIeHHbIX TKaHeH.

3.2. KopHeBoii uexJmk

KopHeBoit yexnuK He TOJLKO 3alUINAET aNMKAJIBHYI0 MEPHCTEMY OT IIO-
BpEeXIEHMI YacCTULIAMH TOYBHI, HO H 00JierdaeT pocT KOpHA B no4Be Ojaromaps
OCJIM3HEHUIO NOBEPXHOCTHHIX KJIeTOK. OH JIMIIIL HEMHOIO KOpoue Bcell MepHcTe-
MBI 001e#i nporskeHHOCThIo 0,2—1,5 MM.

YexsIMK COCTOMT M3 XMBBIX MAapEHXMMHEIX KJIETOK, COIEpXKallUX KpaxMmaib-
HBIEe 3epHa, KOTOPhIE OGBIYHO NPHYPOYEHHI K HIKHUM CTeHKaM. Bo3MOXHO, OHH
MIpaioT POJb cMamoaumog, 06yCIOBIMBAIOIMX reoTponu3M KopHs. IIpy u3MeHe-
HMH HalpaB/ICHUS €r0 POCTa OHHU NepeMellialoTca o AeCTBUEM CHJIbI TSDKECTH.
OTH KpaxMalbHble 3epHa PacXOHyIOTCS TONBKO B KpaltHUX CITydasX.

ITepndepuyeckue KIETKH YeXIMKA OCIM3HAIOTCH M «CIOJI3al0T» € €ro Io-
BEPXHOCTH, HHOIIA OCIIH3HAIOTCS TOJNBKO BHYTPEHHHE CTEHKM KJIE€TOK, H INEpH-
tepuyeckuit clol OTHENSETCA OT OCTANBLHONM 4YacTH YeXJIHMKa B BUJE KOJNauka.
On MoxeT GBITh CIIM3UCTHIM, KaK y MaKa, CypellKu JIMGO GoJlee WM MEHee CyXuM,
KaK y MaHHMKa, NaHgaHyca. Ciyinmpanue nepudepruyecKuX CJIOeB HE IIPUBOAUT
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K YTOHYEHMIO YexJIMKa, €ro TOJIIMHA BOCCTaHABIMBaeTcs Onaroggps HOBHIM
KJIeTKaM, o0pa3yeMbiM anMKaJIbHOM MEPHCTEMOIA.

OcnusHsiomuecs KIETKH, OKPyXalolue KOHYUK KOpHS, He TOJNBKO NpUTH-
IMBalOT BOLY, HO M 00ECIIEYMBAIOT TECHBI KOHTAKT MeXIy IOYBOH M KODHEM.
Conepxaiiecss B 3THX KJIETKaX OPraHUYeCKMe KHUCJIOThl PACTBODSIOT NOYBEHHBIE
YaCTHLBI, GIaronpUsATCTBYS NMPOABHXEHHIO KOPHA BrIyOb MOYBbI, a HEPMEHTHI,
OCYIECTB/IAIONIME TUAPOJIM3 HAXONAIIUXCA B Hell BellecTB, OOJNEryaloT MX MC-
T0JIb30BaHKE KOpHEM. OTHeIUBIINEC OT YeX/IMKA KJIETKH COIepXaT i HEKOTOpbie
6ajutacTHbIE BellleCTBa, OCBOOOXIAs OT HMX pacTeHHus. B clioe MOYBEI TOMUMHOM
2—3 MM, HemoCpeNCTBEHHO NMpPHJIEraloleM K KOPHIO, pa3BHBalOTC MHOTOYMC/IEH-
Hble MUKPOOPTaHHM3MbI, KOTOpbI€ CIIOCOGCTBYIOT NIEpEBOLY TPYAHO YCBaMBAE€MBIX
COEAMHEHHUI B JIETKO yCBaMBaeMble PaCTeHHEM, a TaKXe CHMHTe3HpPYIOT HEKOTO-
phie GHONOrMYeCKH aKTUBHBIE BelecTBa. [pHGbI 1 a30ToDUKCHpYIOIMe 6aKTepUH
BCTYMaloT B CHMOHO3 C KOPHEM, YTO TaKXe CKa3blBaeTcs Ha YAy4YlUEHUH IUTaHUs
M BOJ000OeCnieYeHHs PaCTeHUs. DTOT CJIO MOYBEI, OKPYKAIOLHii MOJIOZbIE KOPHHU
1 oboraiieHHbIi MUKPOOPTaHU3MaMH, Ha3bIBaIOT pu3ocgepoil.

TakuMm 00pa3oM, YeXNHK IpeICTaBIseT cOOOi CIPYKTYpY, He TOJIBKO BEHI-
MOJHAOMYIO (DYHKIMIO 3aIMUTH aNMKAIBHOW MepucTeMbl. OH CIMOCOOGCTBYET
TPOIBIKEHHIO KOPHS B N0YBE U YJIYYLIEHUIO NUTAHUS PaCTEHHUS.

YexJIMKM XOpOLIO pa3BUThI Y KOpPHe# ¢ HHTEHCUBHBIM U NMPOXODKUTELHEIM
anUKaIbHbBIM POCTOM. Y pacTeHMii, NpoM3pacTaloUIMX Ha PHIXJIOM cyOcrpare,
B TOM YMCIIE M Y canpoTpodoB, NPUCIIOCOOUBIIMXCSA K ITMTaHUIO TOTOBBIMHU Opra-
HUYECKMMH BELIECTBaMH, YEXTIMKOB HeT. OTCYTCTBYIOT OHM OGBIYHO H Y BOTHBIX
pacTeHMit.

3.3. 3ona pocra .

30Ha pocTa npeacTaBisgeT co6oil y4acTOK KOPHS OT 30HEI JEJIeHHs O KOp-
HEBBIX BOJIOCKOB. B 3Toil 30HE KJIETKM CHJIBHO YIIMHSAIOTCS IyTeM pacTSKeHHS.
ITepexon oT MepucTeMaTHYeCcKoi 30HBI K 30HE pocTa nocreneHHbiil. UHTeHCHB-
HOCTb PaCTSDKEHHMS KJIETOK Ha TPOTSDKEHHU BCeil 30HBI POCTa MMEET XapakTep
OIHOBEpILIMHHON KpuBoi. Biu3 MepucremMaTyeckoil 30HE OHa HeGoJblas, 3a-
TeM pE3KO YBeJIMYMBAeTCH, JOCTUras MaKCHMMyMa, a NOTOM CHOBA IOCTENEHHO
yMeHbIaeTcd. Takue Xe 0coGeHHOCTH pocTa CBOMCTBEHHB M MEXIOYIJIHAM CTE6-
Js1. OnHako Mexny cTebiieM ¥ KOpHEM eCThb M padinyus. B creGie anmukaabHbIii
POCT codeTaeTcd ¢ HHTEPKaJIAPHBIM, B KOpHE UHTEPKASIPHOTO POCTa HET.

3.4." 3ona nornomenns semects H auddepeHunanun NOCTOAHHBLIX TRAHEH

DTa 30Ha OOBIYHO pacrojioxeHa Ha paccrosiHuu 0,1-10 MM oT KOHYMKA
xopHs. OO6lasg ee TPOTSXKEHHOCTb Y Pa3HBIX PaCTEHMii BapbMpyeT OT ONHOrO
JI0 HECKOJILKMX CAaHTMMETPOB.

Ilepsag mocTosgHHAs, XOTsA M HENOJIrOBeYHas TKaHb, auddepeHIUpyoLIa-
scsi B KOpHE, — pH30I€pMa, WIH 3MMO/leMa, Hecymas KOpHEBBIE BOJIOCKHM.
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YV HEKOTOPBIX MaIIOPOTHUKOB PH30IEPMa COCTOUT M3 KPYITHEIX GECIIBETHHIX KJIETOK
C TOJICTHIMH OCJIU3HSAIOLIMMUCA 060104KaMH, He o6pa3yloKX BOJIOCKH, Y YXKOB-
HUKOB Pa3BUBalOTCS OYEHb PEIKME U KOPOTKHME BOJIOCKH. Y GOJIBLIMHCTBA BHICLIUX
CTIOPOBBHIX M BCEX TOJIOCEMEHHBIX PacTeHMil pU30JepMa COCTOMT M3 JBYX THIIOB
KJIETOK: 0Gpa3yIolMX BOJIOCKH TPUXO6IACTOB M atpuxo6iacTos (CM. I. 5, 1. 2).

KopHeBoii BOJIOCOK pa3BHUBaeTCsi O4E€Hb OBICTPO: y CessHIEB A0IOHH, HallpH-
Mep, — B TeyeHue 36—40 yac. InuHa BomockoB 06614HO cocranisgeT 0,15—8 MM,
y TPaBHHCTbIX PaCTEHHI OHH JJIMHHEE, YeM Y JpeBeCHEIX. Y caxapHOM CBEKJIBI
BOJIOCKH ObiBaloT mjiuHON mo 10 MM, y siceHs — 0,45-0,5 MM, Y TEIUIMYHBIX
CesTHLIEB LIMTPYCOBBIX OHU 0YeHb KopoTkue — 0,05 MM. BooCKH HENONITOBEYHBI.
Yepe3 HECKOJIbKO JHEH OHU OTMHUPAIOT.

YHCII0 KOPHEBBIX BOJIOCKOB Ha 1 MM? BONOCKOHOCHO 30HBI 3aBUCHT OT MH-
JUBUIYaAIbHBIX 0COOEHHOCTEN pacTeHHI1, a TaKkKe OT BIaXHOCTHU IOYBBL. Y ropoxa
HX OOBIYHO 232, y MPOPOCTKOB KYKYpY3sl — 425, y cesiHLIeB SIOJIOHM — OKO-
j0 300. BonockoB MHOTO y pacTeHMif, XHUBYIIMX Ha JOCTATOYHO YBIaXHEHHBIX
TI0YBaX, Y BOOHBIX PacCTeHUI OHM HEMHOTOYMCJIEHHbIE WM OTCYTCTBYIOT. ¥ KyB-
IIMHKU M KyOBIKY aGcopOupyiouias IOBEPXHOCTh YBEJIMYMBAECTCS HE B pe3ylib-
TaTe pa3sBUTUS BOJIOCKOB, a BCJIGACTBHE BeTBIE€HUSA KOpHeil.  OGBIYHO BOJIOCKH
He pa3sBUBAIOTCS Ha NMPUAATOYHBIX KOPHSX HEKOTOPBIX JIYKOBMYHBIX pacTeHMH,
MPOHU3PACTAIOIMX HAa CHJIBHO YBIQXHEHHOM cyOctpare. MHorga ux He OnIBaeT
M y pacTeHMii, pa3BUBAIOLIMXCAd Ha CyXUX MOYBaxX, Hampumep, y macdpaHa, He-
KOTODBIX BUIIOB JIIOTHKA. Bolocky oyeHb CHJIBHO YBEJIMYMBAIOT a6COPOUPYIONIYIO
TIOBEpXHOCTh KOpHEH. Y CesHIeB HEKOTOPHIX COPTOB $10JIOHHM o6Inee 4uCIO BO-
JIOCKOB coctaBisier 17,5 MJIH, UX cymMMapHas IJIMHA — 3 KM, a y 3K3eMILUISIpOB
MIIEHUIbI, KYJbTHBUPYEMBIX B GJIarONpHUSTHBIX YCHOBHSIX, OHa HEPENKO JHOCTH-
raetr 10000 kM. Bonocky akTMBHO NOIVIOMIAIOT BOAY C PAacTBOPEHHBIMH B Hei
MUHEpaJIbHBIMM BeliecTBaMH. B MeHblei cTeneHH 3Toi crnocobHOCThIO 0bana-
10T X HAXE PacroloXeHHbIe 30HBI KOPHS, YTO CBSI3aHO C GOJIBIIOI TIOTHOCTBIO
LUTOIJIa3MBI MX KJIeTOK. IOHB MHHEpaIbHBIX BEIIECTB, MOIIOLIEHHbIE MEPUCTe-
MO 1 30HO# pocTa, BKIIIOYAIOTCS B TaK Ha3bIBa€MBbIil KOHCMpyKmueHulii 00MeH, TO
€CTh 3TH BelLIEeCTBa MCIIONBL3YIOTCS IJIsi CHHTe3a aMHHOKMCIIOT, GeJIKOB U APYTruX
COeMUHEeHHM, HeOOXOMUMEIX ISl YBEJIMYEeHHs OOLIEro KOJIMYEeCTBa LIMTOILIA3MBI,
a MOHBI, MOCTYNaloIHe B KOPEHb Yepe3 BOJIOCKH, nomnanas B AuddepeHuupyo-
1Mecs: COCYAbl, PacrpOCTPaHAIOTCA IO BCEMY PAaCTEHHIO, OCYIUECTBISISA, TaKUM
06pa3oM, MUHepaibHoe nuTaHue. IIpyu 5ToM NOMIIOIEHHE MOYBEHHEIX paCTBOPOB
H MX NepeIBHXEHHE BIlyOb KOPHS MPOMCXOOMT U 110 anonsacmy, T0 €CThb 110 MEX-
GuGPHLIAPHEIM MPOCTPaHCTBAM 060JI04EK Y MEXKIETHHKAM, U 11O cumnaacmy, To
€CTb I10 NPOTOIUIACTaM KJIETOK, MCITO/Ib3Ysl LIMTOILIa3MaTHYECKMEe KOMMYHHMKALH,
OpezicTaBIeHHbIe IUIasMogecMamu (puc. 163).

He cnyyaitHo nosroMy nuddepeHnmanus KCHIEMbl HAYMHACTCSl IOYTH OfI-
HOBPEMEHHO C Pa3BHTHEM KODHEBHIX BOJIOCKOB. B 3710l 30He HaumHaeTcs Boc-
Xonsmmii Tok BemrecTs. Kak u B cre6re, pa3putie GUIO3Mbl B KODHE OIepexaer
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Puc. 163. CrpoeHye KOpHS B 30He KOPHEBLIX BO-
JIOCKOB.

ObosHaverus: K.B — KOPHEBOM BOJIOCOK, MX —
MEXKIETHUKHM, MKC — MeTakCuiema, ILK —

TIepBUYHasi KOpa, NKC — INPOTOKCWIEMa, NI —
NEpPULMKI, p3 — pusoaepMma, ¢in — dosma, 3 —
sHponepMa ¢ nosickamu Kacnapu. Crpenkamn no-
Ka3aHbl TH NepeJBIKEHUsI PACTBOPOB BELLECTB,
MOINIOIIAEMBIX U3 MOYBH. CIUIOIIHBIMU CTpes-
KaMM OTMEYEHH! ITYTU NPOXOXAEHHS PacTBOPOB
MO CHMILIACTY, MyHKTUPHEIMU — IO aNOIUIacTy

pasBitue KcwieMsl. JuddepeHnnpoBaHHbIe 3IEMEHTBI 5TON TKaHU BHISRISIOTCH
yXe B 30He POCTa, B KOTOPOii 3aKaHYMBAETCsl HUCXONSAIINI TOK BELIECTB, IPENCTa-
BJIGHHBIX IPOMYKTAMH aCCHMMJIALIMM, MCIIONIB3YEMBIMH [UIsi CHHTE3a XHMHYECKHX
COEIMHEHNH, 6€3 KOTOPBIX HEBO3MOXHO YBEIMYEHUE KONMYECTBA LUTOIUIA3MBI
B PaCTYIHHUX KJIETKax.

Pa3sBUTHIO NPOBOAALIMX TKaHei MpemecTByeT 000CobIeHHe aHATOMO-TO-
norpaduyecknx 30H KOPHS: MEPBUYHOM KOPbl M LEHTPAILHOIO IVUIMHApPA, WIK
CTEJIBL.

3.5. 3ona mepBHYHOIO CTPOEHHS

IepBuynas Kopa COCTOMT M3 MapeHXMMHEIX KJIETOK, YHCIIO CJIOEB KOTOPBIX
CWIbHO BapbupyeT. HapyxXHblit cjioif MepBUYHON KODHI II0C/I€ OTMHpaHHS KOp-
HEBBIX BOJIOCKOB M COpacHIBaHMA pH304EpMBI T depeHunpyerca B IIepBUYHYIO
TIOKPOBHYIO TKaHb — 3K300€pMy, a N3 BHYTPEHHETO CJI08 pa3BUBaeTcs andodepma.
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Ok3onepma (cM. M1 5, 1. 1.2.), KaK ocobas TKaHb, KIETKM KOTOPOH MMEIOT
onpobKoBeBiIMe 000JI0YKM, He BhIpaeHa y CIIOPOBBIX apXerOHUAJILHBIX pacTe-
Hu#l. Y ceMeHHBIX pPacTeHHi OHa BBHINONMHAET QHYHKIMM 3aLIMTH TKaHei KOpPHSA
OT TIOTepH BOIOBI M PAcTBOPEHHBIX B Hell BelecTB, a TakXKe OT NMPOHHMKHOBEHUS
B 3TOT OpraH MUKpoopraHu3moB. Ee cTpoenue Bapbupyer Y pa3HBIX pacTeHMIA.
Y GONBIIMHCTBA ABYIONBHBIX, KODHHM KOTOPHIX PaHO IpETepIieBalOT BTOPUYHOE
yTOJIIEHHE, CONPOBOXAOLIEECS OTMHPaHHeEM M cOpackiBAaHHEM Beeil MepBUYHOMN
KOpBI, OHa OOBIYHO OTHOCIONHAsA. B KOPHSAX ONHOMONBHEIX 3K301€pMa HEPEHKO
MHorocioiHas (puc. 165 A) U CONEPXUT nponyckHbie KIETKH, 060NI04KH KOTOPHIX
He OIpOOKOBEBAIOT.

DHIonepMa B 30He KOPHEBBIX BOJIOCKOB COCTOMT U3 YIJIMHEHHBIX TOHKOCTEH-
HBIX KJ1eToK ¢ nogckamu Kacnapu (cM. Di. 7, 1. 1), «ONOSCHBAIOMMMM» KIETKY
TocepenHE pafHaIbHEIX U ToIepeYyHbix cTeHoK. Ha nmonepeyHsIx cpe3ax KOpHS
nosicki Kacnapu BMAHH KpaiiHe pelxo, HO OGRIYHO XOpOMIO 3aMETHBI CEYeHUS
STHX MOSICKOB Ha CMEXHBIX PaluaibHEIX CTeHKax — MsATHa Kacnapu.

Tak Kak cybepMHONONOOHbIE BellecTBa HENPOHMLIAEMBI UISI BOIBI, MOSCKH
Kacnapu npensrcrsyior cBo6onHo# nuddysuu HoHOB 1o 060104Ke, a IIOTHOE
NpuWieraHue K HUM IUIa3MaJleMMbl MCKIIOYaeT BO3MOXHOCTb MX IEpeNBIKEHUS
B TIPOCTPAHCTBE MEXIY Helo M 000JI0YKOil. B CBA3M C 3TMM TPaHCHIOPT HMOHOB
BCerga HaxOAMUTCS ITOX KOHTPOJIEM LIMTOIUIa3Mbl CaMOH KIIETKHM SHIOAEPMBI.

TUnMYHOM SHAONEPMBI HET Y IUIayHOB, Y NpeICTaBUTElIel OCTAIBHBIX CHCTE-
MaTHYeCKHMX IPYNI BHICIIMX paCTeHHi OHa MOXET UMETh pa3HOe CTPOEHHeE.

Haymmuue nosickoB Kacrapu xapakTepHO Ui NIEpBOM CTaquM pPa3BUTUS SH-
nonepMbl. Takyio sHIOIEpMY UMEIOT KOPHH MHOTHX ABYIOJBHBIX C pAHO HAYHHA-
IOIIMMCSI BTOPMYHBIM YTOJNIIEHHEM. Y HEKOTOPEIX M3 HMX SHAONEpPMA JOCTUIaeT
BTOpPOii CTalliM pa3BHTH:A, KOTOpAsl XapaKTepH3yeTcsl OTIOXEHHEM TOHKOIO CJIOS
cy0eprHONMONOGHBIX BELIECTB Ha BHYTPEHHEH MOBEPXHOCTH BCEX KIIETOYHBIX CTe-
HOK. HakoHell, y OTHONO/IbHBIX paCTeHHii, KOPHH KOTOPhIX He HMEIOT BTOPUYHOTO
YTOJNLIEHHS, SHAOAEPMa MOXET MepeXOnuTh B TPETHIO CTaOUIO Pa3BUTHA. B 3TOM
cinyyae GOKOBBIE M BHYTPEHHHE CTEHKM KJIETOK CHJILHO YTOJIINAIOTCA W Ofpe-
BECHEBAIOT, UX MPOTOIUIACTBl OTMMPAIOT. Y MHOTMX OXHONOJBHBIX 3HAOAEpMa
IuddepeHMpoBaHa Ha 2 THNA KJIEeTOK: MepTBble, ¢ U-06pa3HbIMU YTONLIEHH~
AMH 060JIO4eK Ha TOMNepeYHBIX cpesax KopHs (cM. puc. 165 B), urpalomue, mo-
BHIMMOMY, MEXaHHUYECKYIO POJIb, M MPOIYCKHEIE, OcylIeCTRIsAolue (GU3N0IoTH-
YECKYI0 CBSI3b MeXIy MEePBHYHOW KOPOM M LEHTPAIBHHIM HUWIHHAPOM. OGBIYHO
OHH PACIOJIOXEHH! TIPOTUB 3NEMEHTOB NIPOTOKCUIeMH! (puc. 165 B). U-06pasHbie
YTONIEHUS 060JI0YeK BCTPEYAIOTCS MHOrAA M B KJIETKaX 3K30HEpMBbI, U B 3HMO-
IepMe ApYrux opraHoB. Hampumep, B KOpHeBHMIIAX JaHIbIIIAa OHU MOIYT GbITH
B KJIETKaX MIEPBUYHOI KOPBI, HEMOCPEACTBEHHO NPWIETAIOLIMX K 3HAOIEpME.

CpenHss 4acTh KOPbl OGBIYHO MHOTOC/IOIHAsI, BHYTPEHHHUE €€ KIIETKH Y HeKO-
TOPBIX PACTEHHM MOIYT JENUTHCS NEPUKIMHATIBHO, U MX MPOU3BOAHbIE, Pa3MEpHI
KOTOpHIX MOCTENEHHO YBEIMYUBAIOTCHA K nepudepur KOPHS, PacCTATHBASACH NpU
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3TOM B TaHI€HTAILHOM HAaIPaBJICHUH, PacloJaraloTcs PalUaibHbIMK DANaMH.
Y pacTenuii U3 BIaXHHIX MECTOOOMTAHHIA, a TaKXe y MHOTHX NajibM B IepBUY-
HOM KOpe 4acTo o6pa3yloTcsi PeKCHIeHHbIe BO3IYXOHOCHbIE ITONIOCTH. Y MajibM
M HEKOTOPELIX JpYTHX pacTeHMIA B HEil BCTpeYaroTCs Ipymibsl BOJIOKOH, HEKOTOphIE
KJIETKH NMepBUYHOM KOPH cKiIepuuLupyiotcs (puc. 165 B).

3.6. Crena xopus

HenTpanbHblii LWIMHAP, WIH CTeJa, COCTOMT U3 MEPULMKIA U CIOXHOIO
palHaIbHOrO TMPOBOASAIIErO IydKa, B KOTOPOM DaivajbHble TSXH NEepBAUYHOM
dbnosmel yepenylorcs 1o Kpyry ¢ paguaibHbBIMHM TSIXaMH IEePBUYHON KCUJIEMBI
(puc. 34 E; puc. 165).

B xopHe pa3BuBaeTCs €OQUHCTBEHHBIN TSK NMpokambusd. IlepBeie 35eMEHTHI
npoTodI03MBI 3aK/1afbIBAIOTCA 9K3apXHO, TO €CTh B HAPYXXHOH YacTH NMPOKaMOus.
Mexny rpynnaMi 3THX JIEMEHTOB TaK Xe 5K3apXHO 3aKJIaJbIBAIOTCS 3JIEMEHTHI
TPOTOKCUJIEME! C KOJNbYaTbIMM M CHUPAIBHBIMH YTONMIIEHUSIMU o6Gonoyek. Jlans-
Heilllee pa3BUTHE STUX TKaHEH OCYIIECTBIAETCS LIEHTPOCTPEMHTENILHO: C BHYTPEH-
Heli CTOPOHBI OT 3JIEMEHTOB MPOTOGHIIO3MbI M IPOTOKCHIEMB! JuddepeHIUPYIOTCS
6oJiee IIMPOKOIIPOCBETHHIE 3JIEMEHTH METa(hJIOMBI ¥ METAKCHUIIEMBL.

Tsoku KcwneMbl U GJI0O3MBI PAaBHOMEPHO paclipelielieHbl 10 OKPYXHOCTU
LIEHTPAILHOTO LWIMHApPA. YMCIO TSXeil KCHIeMBI BCErla PaBHO YHCIY TsXei
¢GnoaMbl, HO Yy pa3HbIX pacTeHUH 3TU 4YMCIAa BapbUpyIOT. B cBf3u ¢ 3TUM
pa3nMyaoT KOPHU MorapxHovie (OT rpey. archd — Hayaio), MMEIOIIHE N0 OXHOMY
TSXY KCWIEMBI U (J103MBbl, IMAapXHEBIE, C ABYMS TSDKAaMM KaXIOi U3 NPOBOASIIMX
TKaHe#, mpuapxnvie, mempapxuvte U T. . Eciu TsXe# MpoBOIALIMX TKaHE! MHOTO,
MPOBOMALIYIO CUCTEMY Ha3bIBaIOT NOAUAPXHOU.

MoHapxHbie KOPHU BCTPEYaIOTCs KpaifHe peiko, OHM XapaKTepHBI I HEKO-
TOPBIX BHIOB YXXOBHHKA U3 OTHeJIa NManopoTHUKOBUAHLIX. Haubonee pacripoctpa-
HEHBI OuapxHble KOpHH. IlonnapxHbele KOPHU CBOMCTBEHHHI, IJIABHBIM 06pa3oM,
OIHONOJBHBIM.

OT 0COOEHHOCTEH PacONIOXEeHHs: JIEMEHTOB METAKCHJIEMbI 3aBUCUT OOLImit
BHJ, LEHTPAJIBHOTO LIMJIMHAPA Ha NOIEPEYHOM Cpe3e KOpHs.

B KopHsix Jiyka (puc. 165), THIKBBI M IPYTHX pacTeHuit HauGoee HMpPOKONpo-
CBETHBIN M caMbli MOJIOTO# 110 BpeMeHH 00pa30BaHus BOAOIIPOBONSAIIMIA 37IeMEHT
METAaKCHJIEMBEI HAXOJMUTCS B LieHTpe (B 3aBUCMMOCTH OT CUCTEMATHYECKOTO I10JI0-
XEeHHUsl PaCTeHHs OH MOXeT ObITh mpencTapieH JMG0 CoCyIoM, b0 Tpaxeunoi).
Ha nonepe4yHoM cpe3e TaKOro KOpHS KCHJIEMa MMEET BMJ 3Be3lbl C paMajibHO
PacXOASIMMHMCS JIy4aMH, BHYTPEHHHE YaCTH KOTOPBIX COCTOAT U3 METaKCHJIEMBI,
a HapyXHble — M3 TpoToKcuieMbl. Eciny KOpeHb IHapXHbIA, TO KCHIeMa COCTa-
BJISIET TUIACTMHKY, C K&XIOH CTOPOHBI OT KOTOPO# (HO He Mo Kpasm!) HaXOmUTCA
10 ogHOMY TsXy ¢JioaMBl (cM. puc. 192A, 193 A, 194).

VY HeKOTOpHIX pacTeHHii HOpMUPOBaHUE MPOBOMALIMX HJIEMEHTOB MPOUCXO-
JUT He 110 BCeii TONIIMHE MPOKaMOus, a TOIBKO B €ro HapyXHoi yacti. B atom
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SEESeE

Puc. 164. Crpoenue ToHKoro (A) 1 Toncroro (B) KopHeit manbMbl XaMepoOTIC Ha Tonepey-
HbIX Cpe3ax M ¢parMeHT LeHTpanbHoro wwiuHapa (B).

O6osnavenus: B.1 — BO3XYXOHOCHBLIE MOJIOCTH, MKC — MeETaKCwiema, I.K — INepBHYHas
KOpa, M.KI — MPONYCKHasi KJIETKA, ILILK — MNapeHXMMHbBIE KJIETKHU IEPBHYHON KOPHI,
ndn — nporodiosma, MLILL — MAPEHXUMA LIEHTPAIbHOrO MWINHIpPA, C.K — CONpPOBO-
XKpalouias KJIeTKa, CKJI — CKJIepenabl, C.T — CUTOBHAHasA TpyOka MeTadyioaMhi, T.IL.K —
TSDKU CIUTIOCHYTBIX NTAPEHXMMHBIX KIETOK, i1 — ¢ioaMa, .11 — LEeHTpaIbHbIA LWIMHAD,
9 — 3HAoNEpMa, K3 — 3IK30epMa

clyyae BHYTPEHHHE KJIEeTKM npokambusi muddepeHUUpyOTCS B NapeHXMMHBIE
KIEeTKU (KYKypy3a) WiH B BOJIOKHA, OOOJIOYKH KOTODKIX BIIOCIEACTBMM YTOMILA-
10TCS1 M OZIPeBECHEBAIOT (UPHC). DTy BHYTPEHHIO YacTh LIEHTPATBHOTO LHIMHIPA
HeJib3s1 Ha3biBaTh N0 aHAJIOIMU CO CTeOeM CepAUEBHHOM, TaK KaK CepALleBHHA
CTe6JIs1 pa3BUBacTCd M3 OCHOBHOM MepHUCTEMBI — IPOM3BONHON MENyJLIpHOM
30HbI KOHYCa HapacTaHus 1noGera, a B KOpHe OHa MMeeT NPOKaMbUanbHOe 1po-
HCXOXIEHHE.

B kopHax naneM (puc. 164 B) 1 HEKOTOPBIX APYTHX PaCTEHHH C MOIMAPXHON
NIpoBoAsILIEH CHCTEMOH BO BHYTpEHHel INapeHXMME WM MeXaHHYeCKOH TKaHM
LHEHTPaIPHOIO LWIHMHIPa MOryr ObiTh M AM@QY3HO pacIONOXeHHble, MecTa-
MM KOHTaKTHUDYIOIIHE IIHPOKOIPOCBETHEIE 2JIEMEHTH MeTakCHIeMEl. Hekoroprre



280  Yacrs II. Paseumue u cmpoenue secemamugnbix opeanoe pacmenusi

Puc. 165. CrpoeHue KOpHS JIyKa permyaToro Ha 1nonepeyHoM
cpese (cxema).

O6o3Havenus; MKC — MeTaKCHJIeMa, TKC — NPOTOKCHIEMa,
ILILK — TNapeHXuMa ITIepPBUYHON KOpBI, ML — NEPULIMKI,
¢n — dnoama, 3k3 — 3K300€pMa, 3 — 3HAOAEpPMA

M3 HUX IIPUMBIKAIOT K KOPOTKMM DafMaIbHBIM TSXKaM KCWIEMbl, HaxXOHSIIUMCS
B HapyXHOH 4aCTH CTeNBl.

Kcunema u ¢pnosMa cocTosIT He TONBKO U3 MPOBOAALIMX 3/1IeMEHTOB. B cocTaB
(bno3MBl BXOIAT MapeHXUMHBIE KJIETKU. ¥ 6060BhIX, MATBBOBBIX M IIPEICTaBUTE-
JIel IPYrUX CEMEUCTB LIBETKOBHIX B MPOTO(I09Me 0OBIYHO pa3BHBAIOTCS BOJIOKHA
(cM. puc. 167). B xcuneMe MOryT GHITh 3/IEMEHTHI IMGPUdOPMa U MeJKue HapeH-
XMMHBIE KJIETKU, KOTOPHIE C BO3PACTOM OJPEBECHEBAIOT.

IMepyumKki, OKpYXaloluii CHCTEMY NPOBOMAIIMX TKaHEH, COCTOUT M3 Mell-
KHX XMBBIX TOHKOCTEHHBIX KJIeTOK. Ero ToniuHa BapbHpyeT Y pasHBIX paCTEHMIA.
MHorocnoiHsI# epuLMKII BCTpeYaeTcsi B KOPHAX TMHKTO, CarOBHMKA, PUHaIe-
XKalllUX K TOJIOCEMEHHBIM PaCTEHUSIM, a TAKOKE B KOPHSX IPELIKOTO opexa, XMeJs,
araBhl, OpalieHbl U3 MOKPHITOCEMEHHBIX. HekoTophie XBOMHBIE MMEIOT OBYCIO-
HBIA TIEPULIMKIL, Y GONBIIMHCTBA pacTeHMii OH ofHOCHOHHEIH (puc. 164 B; 165).
Y 351aKoB OH He pasBMBaeTCsl NMPOTHB TSAXel TePBUYHON KCHIEMH. Y HEKOTO-
PHIX pacTeHU NEepULMKI UMEET HEOJHOPOAHOE CTPOEHHE M3-33 Pa3BUTHUSA B HEM
BMECTWIHLL BeiieneHuil. OHU XapaKTepHBI 4151 HEKOTOPBIX XBOMHEIX, a M3 [TOKPhI-
TOCEMEHHBIX — IUISl TIpeACTaBUTeNel ceMENHCTB 30HTHYHBIX, apalueBblX. Y 3THX
pacTeHMif B NepULIMKIEe, OOLIYHO TPOTHB TSKEH KCHJIEMBbI, 06pa3yloTCd CXH30-
TeHHEIE BMECTHJIMINA BBIAEJICHU.

B cTaphiX KOPHSIX OOHOHOJNBHEIX BCE WIM OTAEIbHBIE TPYIIIIbI KJIETOK IT€pHU-
LIMKJIa MOTYT OfipeBeCHEBaTh, TAKOU ITePULIMKII BBINIONHSAET MEXaHUYECKYIO POJIb.

AHaTOMHYECKOE CTPOEHHME KOPHSA TECHO CBSI33HO C IOIIOIIEHHEM M3 ITOYBHI
BOIBI, KOTOpash HOJDKHA KpaTdaiIiuM ITyTeM JOCTUYb IIPOBOMSIIEN CHCTEMBI.
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3T1a B3aUMOCBS3b CTPYKTYPH U GyHKUMM Hambojlee YETKO BHIDXEHa Ha BCEM
MPOTSKEHUHU 30HBI KODHEBBIX BOJIOCKOB.

Hns yxopouyeHns paquaabHOTO TOKa BOAEI M3 KOPHEBOTO BOJIOCKA B KCHJIEMY
BaXHOE 3HaYEHHE MMEIOT CIIEAYIOIME 0COOEHHOCTH aHATOMHMYECKOTO CTPOEHHS
KOPHS.

1. CpaBHuTeNIbHO HeOOMBIAsA TONMIKUHA TIEPBUYHOIN KODPHI, KOTOpasi y HEKO-
TOPBIX PacTeHMil NpejcTaBieHa JMIIb OSHUM, KaK y Bepecka, WIM JBYMs, Kak
Y YEPHUKH, CJIOSIMM KJIETOK, XOTSl Y MHOTHX PacTeHMii OHa JOBOJIBHO IIMPOKas.

2. Penyxuvs nepuLMKIIa IO OXHOTO COS KIETOK M OTCYTCTBME €r0 IPOTUB
TSDKEH KCUJIEMBI, KaK y 3J1aKOB.

3. PacrnionoxeHue NpoBOASAIIMX TKaHel YepeXyIOIIUMHCS palriaIbHBIMU TS~
XaMd. B 3TOM ciiyuyae Kcuiema HeNnoOCpeJCTBEHHO NPHMBIKAeT K TEPHUIIMKITY,
a He OTHeJIeHa OT Hero (JI03Moii, KaK B CTEOIAX C KOJUIaTepaIbHBIMYM ITIPOBOAS-
IIUMM ITyYKaMH.

4. DK3apXHOE 3aJI0KEHHE POTOKCHIIEMBI, LI€JIECO06Pa3HOCTE KOTOPOTo 06b-
SICHSIETCSl HE TOJBKO COKDAallleHHMEM ITyTH IEPeABIDKEHUs BONH M3 KOPHEBOIO
BOJIOCKAa Yepe3 KOpY B MPOBOMSINYIO cucTeMy. bosbiliasi yacTe 060j104€K INpo-
TOKCHJIEMBI He TIOJBEpraeTcsl YTOMIIEHUIO ¥ CIIOCO6HA MOMIOUIATh BOOY U3 IMpPH-
JIEraloUIMX KIETOK (B JIMCTBAX BNEMEHTHI IPOTOKCHIEMBI, HaoGOPOT, OTAAIOT
BOIy KJeTKaM Me3obuuia yepe3 TOHKME y4acTKM o6onouex). Takum o6pasom,
BOCXOISIIMI TOK BOIbI Y PacTeHMI HaYMHAaeTCsd B 30HEe KOPHEBHIX BOJIOCKOB
¥ 3aKaHYMBAETCS B MEJIBYANIINAX XWIKAX JTUCTHEB.

4. CTpykTypHAas IEI0CTHOCTH NPOBOJAIIEH CHCTEMbI
MOJIOJIOTO PACTEHUSA

Ku3Hp pacTeHMs] HEBO3MOXHA 6e3 IOCTOSHHOIO IOCTYIUIEHHSI BO BCE €r0
opraHsl BOABI ¥ APYTHX 3JEMEHTOB NMUTaHuA. g 3TOro OHO JOMXKHO WMETh
€IMHYI0O NPOBOAAILYIO CHCTEMY, IO KOTOPOil NMpPOUCXOMWIO OBl NepelBUIKCHHE
BOJIHBIX PaCTBOPOB MUHEPAJIbHBIX M OpraHMYECKHX BellecTB. OHAKO NpOBOAsILNE
CHCTeMHI Mobera ¥ KOPHA JOBOJIBHO CYHIECTBEHHO pa3jiMyalorcd Tonorpaduei
KCHJIeMbl U ()IOSMBI 1 HEKOTOPbIMH OCOGEHHOCTAMM MX Da3sBUTHs, Haubonee
YETKO BHIPAXXEHHBIMH Y CEMEHHBIX PaCTEHHIA.

1. Ha pa3BuTue npoBoasiueil CUCTEMBI CTe6I HENMOCPEACTBEHHOE BIUAHME
OKa3bIBAIOT JINCTHSI, TOYHEE, MX 3a4aTKH, B OCHOBAHMM KOTOPBIX 3aKJIaIbIBAIOTCA
TSXU [MPOKaMOMsi, pa3BUBAIOIIMECS BIIOCIEACTBMH aKpONETaIbHO — B OymyIumii
JHMCT ¥ GasuneTalbHO — BHM3 Mo crebmo. TakuMm 0o6pa3oM, NMEpBUYHAs HpO-
Bonsmiasi cuCTeMa CTeO/sl CKIIaNbIBAeTCA M3 JIUCTOBBIX CIEJOB, PACIONOXECHHUe
KOTOpBIX HEOAMHAKOBO Yy pa3HbIX pacreHuii. Ha ¢opMupOBaHME TNPOBOAALLEH
CHUCTeMbl KOPHS B3pOCIIOif 0cO6M GOKOBBIe OpPraHBI He BJIMAIOT, ¥ IpOKam6uii
Bcerna OhIBaeT OCEBLIM.



282  Yacre II. Pazeumue u cmpoenue eecemamueHbix 0p2ano8 pacmenuii

2. TlpoBoasiue My4ykd CTEONS M JIMCThEB KOJUlaTepalibHble, pexe — Ou-
KoJU1aTepanbHEele, B 060uX caydasx (osMa M KcuiieMa pacrooXeHEl Ha OTHUX
H Tex Xe pamuycax. IIpoBomsmasi cucreMa KOpHs MMeeT PaIMalbHOe CTPOCHHE:
dmosma He MpUMBIKaeT K KCWIEME HM ¢ HapyXHOH, HU ¢ BHYTPeHHel CTOpOH,
€e TAXM HAXOHATCA MeXHAY TXKAMH KCHJIEMbl, TO €CTh 3TH TKaHH PAcIONOXeHbI
Ha pa3sHbLIX pafinycax.

3. B cTe6IX cCEMEHHbIX PACTEHMI TIPOTOKCIUIeMA 3aKIIABIBAETCS SHAAPXHO,
B KOPHSIX — 3K3apXHO, NPoTo(J103Ma Beera 3K3apXHo.

3TH pa3nuyus B CTPOCHMH IPOBONSILEH CHCTEMBI NODKHBEI OBUIHM GBI 3a-
TPYAHSATH NepeMEIEeHNE BEILECTB MEXY MOA3EMHBIMU 1 Ha3eMHBIMH OpraHaMHU.
OZHAaKO 3TOro He POUCXOIHT, TaK KakK cTeGesib M KOpPeHb pasfieieHbl IepeXoHOM
30HON — eunoxomunem, Ha MPOTSKEHUH KOTOPOIO OCYIUECTRIISETCS M3MEHEHHe
NIPOBOJSILEH CHCTEMEI OT CTeGJIEBOro TMITA CTPOEHMS K KopHeBoMy. Ha pasBuTue
MPOBOJSILEN CUCTEMB! ITIABHOTO KOPHSA MpopocmKa OKa3bIBAlOT BIMSAHUE IYYKH,
BXOJAIIMeE B TUIIOKOTWIb U3 ceMsAnoel (cemndosbhbie caedn), IPONOIIKAIOLIMECS
6asumneTansHO, B KOpeHb. B BepXHell 4aCTH TMIIOKOTHIS K HUM TIPUWIEHSIOTCS
CJie[ibl NHCTheB HOpMUpYIOLIErocs nmobera.

IocnenoBaTeNbHbIE CTAIMHU TPOUCXOMAILETO B TUITIOKOTHIIE TIPOPOCTKA Nepe-
X0fla OT KOJUIATEPAIILHOTO K PafvabHOMY DPACIIONOXEHHIO TPOBOMANIMX TKAHEH
Yy Pa3sHBIX pacTeHM# MoKa3aHk Ha puc. 166 (psans1 I-1V). Onun u3 HauGonee npo-
CTBIX BADMAHTOB CTPOEHHS TUIIOKOTIISI HA CePMH TOTIEPEYHBIX CPE30B XapaKTepeH
ana mornuHa (puc. 166, psan 11).

W3 ceMsoneit B BepXHIO YaCTh THIIOKOTIIA BXOIUT YeThIPe KOJUIATepaib-
HBIX NIPOBOIAIIMX IyYKa (CeMANOMbHBIE CIIeMbl Y MONMUHa AByXiyukoBbie) (II-A).

I It I v
¢n
A A 2 Xe
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o 7
N7 0% O
;
0 0 o
r ’o" Puc. 166. Pa3sHbie Tumbl nepexoma ot Kojwia-

TEPaIbHOTO CTPOCHHSI MPOBOASIIMX MY4KOB

S % N ke ke B CEMANOJNBHBIX y3/IaX MPOPOCTKOB ABYNO/b-
0 o i o HBIX PACTEHHii K paNMalbHBIM Iy4KaM Kop-
I  / Helt (A-]T).
1 1

il v Obosnauenus: Xc — xcwieMa, Gn — dnosma
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Hwxe TSXM KCHJIEMBI 3THX ITyYKOB UCKPUBJISIIOTCA (II-B) U, HECKOJIBKO TepeMe-
HIAsiCb OTHOCUTEJIBHO NMPONONBLHOM OCH OpraHa, MonapHO COeIUHSIOTCS IIPOTOK-
cwieMHbMU Tiomocamy (II-B). Ux nambHeimee cOnuxeHue NPUBOIMT K oGpa-
30BaHMIO JBYX TSIKel KCHIEMBI ¢ 9K3apxXHOH nporokcuseMoit (II-T'). MsMeHenne
KOHGuUrypauun tsoxeit (JI03Mbl HaYMHaeTCs No3Hee MpeoOpa3soBaHusl KCHIIEMBI.
4 Txa ¢nosms! nonapHo coemuHsiores (I1-T), o6pasys 2 Taxa, KaXIbli U3 Ko-
TOPBIX pacloaraeTcsi MeXIy AByMS TSXXaMU KciieMsl. Takum o6pa3oM, B KopHe
monuHa GopMUpyeTCs AMapXHEIA npoBoaswmit mydok (I1-11).

HauGonee crnoxeH nepexol NPOBOASALIEH CHCTEMH OT cTe6JeBOro THUMA
X KOPHEBOMY Y OIHONOJbHBIX PacTeHWH ¢ MOJMMapXHOIl TpoBoAAmIeil cucTeMoil
B KODHSIX.

Heo6xonumo uMeTh B BHAY, YTO OCOGEHHOCTH CTpOEHMsl MPOBOASIEH CH-
CTEMBI Ha CEpUAX IONEePeYHbIX CPe30B I'MIOKOTWIS JEMOHCTPUPYIOT He Mpoliecc
npeoGpa3oBaHus e€e CTPYKTYphI, a OTHENbHbIE, 3aKOHYEHHBIE CTaMM Pa3BUTHUSA
B ONpene/ieHHOM YacTd IlepeXomHoi# 30HHB! mpopoctka. JduddepeHnupoBaHHble
TKaHM, €CTECTBEHHO, He MOTYT MEHSTh CBOE NojioxXeHue. Tak Kak OHM BO3HMKAIOT
M3 NpoKaMOus, To 06pa3oBaHue B NPOPOCTKE cTebGIeBOro, KOPHEBOro WK Nepe-
XOOHOrO MeXIy HUMH THIIOB CTPOEHMSI MPOBOIsIIEH CUCTEMEI CBA3aHO, ITIaBHBIM
o6pa3oM, ¢ HallpaBleHHeM pa3BUTHS MeTakCiwieMbl. IMEHHO OT Hero 3aBHUCHT,
OKaXeTcsl JIM IIPOTOKCHIIEMa 3K3apXHOM WIH SHAApXHOM.

TIpoTSIXeHHOCTh OCEBOM YacTH NMPOPOCTKA C NMPOBOAsINEH cHCTeMOll mepe-
XOOHOTO OT CTeOJeBOro K KOpDHEBOMY THIIa MOXeT OBITh OrpaHMYeHa TOJBKO
OCHOBaHMEM TUMOKOTWISI WM NPOXO/DKAThCS BHIIIE CeMsANOJEH, 3axBarbiBas
1-2 HIXXHMX MeXIO0y3Jus nobera, 4To yaile Bcero ObIBaeT y paCTEHMIA C MOA3eM-
HBIM IIPOpacTaHUEM.

CB#13b ¢ CeMSIONBHBIMM ClleJaMH MMeeT NPOBOASIIAsk CUCTEMA TONBKO IIaB-
HOFO KOpHS, Pa3BUBAIOIIErocs M3 Kopelika 3apoabiiia. B 60K0BBIX U TeM Goree
B NPUIATOYHBIX KOPHSX TPOBOMAINAs CHCTeMa Da3BMBAETCAd M3 OCEBOTO Ipo-
xambus.

5. BropuiHoe yTo/Mmenue KOpH

KopH# CrIOpOBbIX apXeTOHUANIBHBIX ¥ OJIHOIONBHEIX PACTEHUH B TEYEHHE Beelt
KM3HU COXPAHAIOT NIEPBUYHOE CTpoeHHe. [l KOpHEH roJIOCEMEHHEIX U ABYIONb-
HBIX XapaKTePHO 6mopu4Hoe ymoaujeHue, 0OYyCJIIOBJIEHHOE NESATENbHOCTBIO PaHO
3aKnafsIBalolierocs kam6usi. OGpasoBaHue KaMOMsl CBSI3aHO C TaHI€HTaJbHBI-
MH JielleHMSIMH TOHKOCTEHHBIX KJIETOK, PaCHOJNIOXEHHBIX C BHYTPEHHEN CTOPOHEI
OT Kaxoro ¢osmHoro tsixa (puc. 167, 168 b). KaMbuii passusaercs Kak on-
HocCJIofiHasl MEpHMCTEeMa, KOTopasi Ha TNoIepeYHBIX Cpe3aX KOpHS paclojioXeHa
CHayaja OTAECNbHEIMH, BOTHYTBIMM BHYTpb IOyraMH; HX YHMCJIO COOTBETCTBYeT
YHCITY TsXeil TEePBMYHON KcuyieMbl win nepuyHoi ¢noamel. IIporsxeHHoCcT
KaMOuabHBIX AYT YBEIMYUBAeTCs BCleNCTBHE 00Pa30BaHMUs Ha MX KOHIAX HOBBIX
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B.n¢a
KMO

mbn

IK3

M.ILK

3
nu
NnKC
MKC

Puc. 167. 3anoxeHue nmyukoBoro kamM6us B KOpHe (acomu: A — cxema mnep-
BHYHOTO CTPOCHHUSA KOPHSA; B — (h)parMEHT KII€TOYHOrO CTPOESHMS.

Ob6o3nauenus. B.nipn — BONOKHA NpoTOhNO3MBI, KM6 — KaMOGuii, MKC —
MerakcwieMa, MK — mnepepesanHbiii moscok Kacmapm, mkc — mporok-
cwieMa, ILILK — MapeHX¥Ma TMepBHYHOM KODHI, M — NEpHUUKI, C.K —
COINPOBOXAAIOIAA KJIETKA, C.T — CHTOBHIHAA TPYyOKa, 3 — 3HAOAEpMa, 9K3 —
3K3oepMa
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KM6 B.n
M.KMO . n.J.J

B.KC
IT.KC

541
Y

1 M.IJI
Puc. 168. Cranuu BTOPMYHOIO YTONIIEHMS KOPHS ABYIOJIBHOTO pacTeHHs
(A-1).

OGo3nauenus: B.KC — BTODMYHAas KCWieMa, B.JI — BTOPHYHBI (pIO3MHO-
KCHJIEMHBIH Jy4, B.Gn — BropuyHasi ¢ioaMa, K.B — KOPHEBbIC BOJIOCKH,
KM6 — nyuKoBbIi KaMOUil, M.KM6 — MeXITyYKOBBIif KaMOuii, N — nepuacpMa,
M.3 — NapeHXMMHasd 30Ha, LK — MEpBMYHasd Kopa, N.KC — MNEepBMYHAd
KCUIeMa, IL.MLJI — TNEPBUYHBIA MapeHXMMHbIA Jiyy, M.y — TepBHYHas
dnoama, ni — NEPULNUKI, P3 — PU30AEpMa, P.ILK — PasphiB NMEPBAYHON
KOpBI, 3 — HAOAEPMA, K3 — 3K304EpMa

-~
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xietok. Korna ayrm xkamMOus JOCTUTHYT MepHIMKIIA, er0 KIETKH ToXe HaYHHAIoT
IeNuThCst, 06pasys KJIeTKH, COeqUHIONIME OTaeIbHEIE IyTH KaMbus. B pesynbTate
dhopMupyeTcs cruTonIHoi cioil JIaTepaabHON MepUCTEMBI, MMEIOIHI U3BIINCTHIE
oyepraHus (puc. 168 B). B GyHKIMOHA/ILHOM OTHOLIEHUH JTOT CJIOH HEOZHODO-
neH. Yactu, ormbaroiue ¢ BHYTPEHHEH CTOPOHH! (I03MHBIE TSKH, COCTaBIISAIOT
nyukoewili Kambuil, a 4aCTH IEPULIMKIMYECKOrO IPOMCXOXIEHHs, orubaoiue
CHapyXy pajgyaibHble TSXU EPBUYHON KCUIEMBI, — KAMOUli MeXNCny4Koablii.

HeatensHOCTb TyYKOBOTO KaMOUS HauMHaeTcs elle 10 00pa30BaHUS CIUIOMI-
HOTO cJiosi KaMOusi. BenencTeie TaHTEHTANBHBIX JejIEHHUI ero KIETKA OTWICHSIOT
BHYTPb 3JIeMEHThI BTODUYHON KCIJIEMbl, HAPYXY — 3JIEMEHTHI BTOpUYHON (103~
Mbl. Pa3BuBaloiasicd BTOpUYHasl KCiWieMa, KOTopoii Bcerna ObiBaeT Goblie, YeM
BTOpUYHOM (JI03MBI, OTTeCHAET KaMOMii HapyXy, IlepBOHAaYaJbHO BOTHYTas Iyra
KaMOusl BRINIPAMJBIETCA M BCKODE CTAHOBUTCS BHIyKJIoi (puc. 168 T).

B pesynpraTe HEATENBHOCTH IIYYKOBOTO KaMOMsl CHapyXW OT IepBUYHOM
KCWIeMBI, MeXJy ee pagvalbHBIMHU TsXaMu (OpMUPYIOTCS npoeodsawue nyuKu,
CaMyl0 BHYTPEHHIOIO 4acTh KOTOPBHIX COCTaBJISieT BTOPMYHAs KCHJIeMa, a caMylo
HapyXHYI0 — OCTaTKM INepBUYHON (PJIOSMEI, NHOJ Heil HaXOMUTCA BTOPUYHAs
¢nosMa, oTaeneHHas OT BTOPUYHON KCHieMbl KaMOMaIbHO# 30HOM. Takum o6pa-
30M, MO PACMONIOXEHHIO IPOBOMSAIIMX TKAHEH 3TH IYYKH CXOAHBI C OTKPHITHIMU
KOJUIaTepaJbHBIMM NMyYKaMH cTeOieii, OTnMyasch OT HHMX, OXHAKO, OTCYTCTBHM-
eM TepBUYHON KCWIeMBI, PAaclOJIOKEHHOM B IMPOMEXYTKAX MeXAY Iy4KamMu
(puc. 168 T).

MexaryukoBblit KaMOuil 06pa3yer TOJIBKO IIapEeHXUMHBIE KIIETKH, PaTHaIbHbIe
CJIOM KOTOPHIX, OTXOISIIIME OT TsXKel MepBUYHOHN KCHIIEMBI, Pa3iesiioT NPOBOIS-
IIMe MyYKH. DTH paguajibHble CJIOM KJIETOK NOX0XH Ha IIMPOKHE CEpALIEBHHHBIE
Jydu crebneif ¢ Iy4KOBHIM CTpOeHHMEM LEHTPAJbHOIO LMIMHAPA, ONHAaKO HX
Ha3bIBAaIOT He CEPALEBUHHBIMM, a NAPEHXUMHBIMU AY4aMU, TaK KaK B KOpHe cepll-
LIEBHHBI, KaK TakoBoif, Her. IlapeHXuMHBbIe JIy4d, oOpasyeMble MEXITy4KOBHIM
KambueM — 3T0 M3HaYaIbHBIE («IepBHYHbIE») ny4H (puc. 168 1T). B craprix kop-
HAX MHOTHX pacTeHHM, 0COGEHHO JpeBeCHBIX, 00pasyloTcsi U 1y60-npeBeCHHHEIE
(«BTOpUMYHBIe») Ty4H — IIPOM3BOXHBIE JIYYEBBIX MHHLMANEH MyYyKOBOro KamGus
(puc. 168 I).

YTomueHne LEHTPAILHOTO LWIMHAPA KOPHA KOPPEIUPYET ¢ H3MEHEHUSAMH,
TIPOMCXOIAIIMMM B €r0 KOpOBOW 4acTH. B nepuyukiae 3aKknagbIBaeTcss He TOJBKO
MEXITYYKOBBIA KaMOuil, HO ¥ NpOOGKOBHIA KaMOUil — ghertozen, o6pasyrommii
HapyXy npoOKy, a BHYTpb — demtonepMy (puc. 168 T'). Takum obGpasoM, Bo-
KpYT NpPOBOMAINKMX TKaHei pa3puBaeTcs NEPHAEPMA. Y MHOTMX pacTeHWil Mo
(be)monepmon HaxoauTcs napeHXyMMHas 30Ha, y4acTBYIONIad B XpaHEeHUH 3araca-
eMBIX BemecTB. Ee KIeTKM BO3HHMKAIOT U3 NEPHLMKIIA 0 Hayajla AeATeJbHOCTH
dexnoreHa (puc. 168 IT; 169).

Tak xak npo6Ka, MOACTWIAOMAs 3HIONEPMY, ra30o- U BO3IYXOHENPOHH-
LlaemMa, Hapymaercss (PM3HOJIOrMYecKasl CBA3b MEXAY LEHTPAIbHBIM LIMIMHIPOM
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ILKC

LI

Puc. 169. BropuuHoe cTpoeHMe KOPHSI THIKBH! (CXeMa).

Ob6o3Hauenus: B.KC — BTOpHUYHas KCwieMa, B.pI — BTOpHdHas (iosmMa, KM6 — IydKOBBIi
xaMOuMii, M.KM6 — MeXITyJKOBBIii KaMOUii, N1 — NepuaepMma, 1.3 — MapeHXUMHas 30Ha,
IL.KC — TIepBUYHAsA KCWiIeMa, M.I.J1 — NepBUYHBIA NapeHXUMHEIHA JIyd, m.¢J — nepBuYHas

dnosma

U IIEpBUYHOM KOpOii, KJIETKH KOTOPOI IMOCTENMEHHO OTMHUPAIOT; OMepTBeBHIas
TIepBUYHAs KOpa, BKIOYasi 3HAONEPMY, HE BRIIEPXMBAIONIas JAaBICHUs pa3pacra-
IONIMXCS POBOASIIMX TKaHel U TepUAepMBI, MecTaMul paspbiBaerca (puc. 168 T)
M BHOCNIeACTBMM onaaaeT. Ilocie yaaneHus: nepBUYHOI KOPHI ITOKPOBHOM TKAHBIO
KOpHSI CTAHOBUTCS NMpoOKa.

KopHH co caGeiM BTOPHYHBIM YTOJNIIEHHMEM MOTYT COXPAaHSTh IEPBHYHYIO
KOpY NpPONOJDXKMUTENIbHOE BpeMs, KaK Y BOPOHLIA, BIOHKA, JIOTHKA.

BropuyHbie NMPOBOMAIIME TKAHH B KOPHSX COCTOAT U3 TeX Xe JIEMEHTOB,
YTO U B CTeOMsIX.

TomoBble NMPUPOCTHI ApeBECHMHBI B KOPHSAX JiePeBbeB TOHbBIIE, YeM B CTBOJIaX
M BETBSIX, FPAHMULIEI MeXITy HUMH BhIpaXeHbI HeueTKo. B KOpHsIX XBONHBIX Tpa-
xeunsl 6oyiee KpynHbie, YeM B HAIA3EMHBIX OpraHax, MX CTéHKM Ooraye rmopamu,
KOTOpBEIE HEPEelKO pacIoJIOKEHBI B HECKOJBKO pANoB. B KOpHSIX JMCTBEHHBIX
1opoz Tpaxeu M TpaXxeuabl TOHKOCTEHHBIE, HIMPOKONPOCBETHbIE U O0/iee MHOIO-
YHUCIIEHHBIE, PaclipeieieHb! OHU paBHOMEpHee, YEM B CTBOJIaX ¥ MHOTOJIETHHMX
BeTBAX. B KOpHsAX Bcerna Gonbilie TAXEBOM NapeHXMMBI M MeHblIe THO6pHdOp-
Ma. Jlyuu He CTpOro pamuaibHbie, THUIBI 06pa3yloTcs 3HAYUTENILHO peXe, YeM
B CTBOJIOBO#i JIpeBECUHE, TUIINYHASA AAPOBas ApeBeCHa GbIBacT PElKo.

ITo cTeneHy pa3BUTHSA MeXaHHYECKHNX IEMEHTOB B JiyOe, TONUMHE Nepuuep-
MBI KOPHM YCTYNAIOT HAA3eMHEIM OpraHaM.

DTy pa3nuyKsA B CTPOCHNUM OCEBHIX OPTAHOB OOBSICHAIOTCA PYHKIIMOHATHHEI-
MM 0cOGEHHOCTAMH, TaK KaK cTe6elb NpUCIocoOIeH K MOANePXaHHIO OGIIUPHOK
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JINCTOBO} MOBEPXHOCTH B OTHOCHUTEJILHO CYXOM BO3JIyXe, @ KOPEHb — K YKpeIule-
HHUIO pacTeHus B Gojliee WIM MeHee BIaXKHOM cyOcTpaTe M OTJIOXKEHHIO 3alacHBIX
BEILECTB.

KopHH 0ogHOIOJBHBIX HE IOABEPXEHbH BTOPUYHOMY YTOJILEHHIO, OAHAKO,
Y HEKOTOpEIX JPEBOBUIHBIX PacTeHWii, HaNmpuMep, Yy ApPalieHbl, OHO NTPOMCXOOUT
TaK Xe, Kak M B crebne. KamOuenonoGnas MepucTeMaTHyecKas 30Ha 3aKia-
IBIBaeTCS y OOHUX BHUAOB B MEpULIMKIE, Y OPYTHX — B MepBUYHOH Kope. Drta
MHOTOCJIOiHass MeprcTeMa IIPOU3BOIUT HApyXy TOJBKO NMapeHXUMY, a BHYTPb —
MapeHXUMY C PacHOJIOKEHHBIMH B Heif aM(OUBa3aIbHBIMM HPOBOMSIIMMH IyY-
KaMH. Y HEKOTOpBIX BUIOB MepycTeMa BTOPUYHOTO YTOJILIEHUS, 00pa3oBaB He-
GoJNpilioe KOJIMYECTBO BTOPUYHBIX TKaHeW, MpeBpaliaeTcsi B TKaHb, COCTOSIIYIO
M3 TOJICTOCTEHHBIX KJIETOK, a CHapyXH OT Hee, B IEPBUYHOI Kope, 3aK/1afbIBaeTcs
HOBasi MepUcTeMaTnyeckas 30Ha, GyHKIIMOHUpYIomasl Goee MPOXODKUTENbHOE
BpeMs.

6. PazBuTne GOKOBBIX M MPHIATOYHBIX KOpPHeii

Kak u BeTBiIeHHe cTeOJisI, BEeTBIIEHUE KOPHS YBeIMYMBaeT OOIIYIO IUIOans
TIOBEPXHOCTH MOA3EMHOI YacTH PacTeHHs, YTO G1aronpusiTHO CKa3piBaeTcs Ha ero
BO006ECIIEe4EHHOCTH U MUTaHUHU.

CyluecTByeT 2 TUNIa BETBIEHUS] KOPHeE: duxomomuueckoe, XapaKTepHoe Ui
GONBIIMHCTBA IUIAYHOBHUAHBIX, HEKOTOPHIX IAarlOPOTHHUKOB, W MoOHOnoduaasHoe,
CBOJICTBEHHO€ BCEM CEMEHHBIM PaCTEHUSM.

JuxoromMuyeckoe BeTBIEHHME HAYWHAeTCs C paslieJiecHUss BHYTpPEHHeil d4a-
CTH alMKATbHON MEpUCTEMBI, Jaloleil Hayajlo LeHTpaJbHOMY WIMHAPY. Benen
3a pasfeliecHHMEM CTeJISIPHBIX MHULMaIel, pase/sioTcs: Ha 2 4aCTH M MHULIHATH
MEPBUYHOM KOPHI, YeXTHK, ¥ Ha MOBEPXHOCTH KOPHS TOSBISIOTCS 2 CYHNpPOTHB-
HEIX OGyropka, KaXmelif M3 KOTOPHIX JaeT Hayalo Kopewky. JIMXOTOMUpYIOMuit
KOHYHMK KOPHSI OOBLIYHO B3AYT M, C/IENOBATEJIbHO, UCILITBIBAET CONPOTUBIICHUE
CO CTOPOHBI ITOYBBEI. BepoOSITHO NMO3TOMY PacTeHMs C HUXOTOMUYECKH BETBSILIM-
MHCS KOPHSIMM PAcTyT Ha PhIXJIBIX ITOYBaX WM Ha BJIAXHOM INIMHUCTOM IPYHTe.
Ha 6Gosee IUTOTHHIX ITOYBAaX OOBIYHO IPOU3PACTAIOT PaCTEHUS C MOHOIIOAHAIBHO
BETBAIUMUCA KOPHSIMH, Y KOTOpBIX B 00pa30BaHMM 3a4aTKOB GOKOBBIX KOpHei
y4acTBYeT CTe/isipHas 4acTb KOpHS, COXpaHAIOIIasd MepHCTEeMaTU4yecKylo aKTHB-
HOCTh M pacIiOJIOXEHHasi Bbillle 30HH ITOIVIOLIEHHs BelllecTB. TakuM o6pa3oM,
TEpeXol OT TUXOTOMHYECKOTO BeTBIEHUS K MOHONOOUAIbHOMY ObLI CBSI3aH, BO-
NepBLIX, ¢ 60Nee MO3MHNM 3aI0XEeHNUEM 3a4aTKOB 60KOBBIX KOPHEii, , BO-BTODHIX,
¢ MX pasBUTHEM 61M3 OCHOBaHMSI KOPHS. BTH 0COGEHHOCTH BETBJIEHHS KOPHS
HMMEIOT BaxXHoe 6nonornyeckoe sHaveHue. Ipu passuTiy 3ayarka mo6oro opraHa
BCerja MPOMCXOOUT JIOKAIBHOE pa3spacTaHue MepucTeMbl B TommuHy. Eciu Gb
3aYaTKM GOKOBBIX KOpHel TMOSIBISUINCh B 30HE PacTsKeHHS WM TOMIOLIEHUS
BEIlIeCTB, 3TO YIIMHAIO Obl PalyaJbHBIA NYTh BOAHEIX PacCTBOPOB OT KOPHEBOTO
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BOJIOCKA JIO 3]IEMEHTOB KCWIEMBI. 3aJloXeHHe 3a4aTKOB GOKOBHIX KOpHeil Oirxe
K OCHOBaHMIO KOPDHS He OTPaXaeTcsi Ha ero JeATeJbHOCTH KaK OpraHa IorIjo-
LIEHUSA BOAbl C PaCTBOPEHHBLIMU B Heil MHUHepaJbHBLIMM BellECTBAMH, TaK KaK
BOCXOSIIIMI ¥ HUCXOMAIIMIA TOKM BELIECTB YXe CYIIEeCTBYIOT. DHIOTEHHBIM 3a-
JIOXeHHeM 3a4aTKOB G0KOBBIX KOPHE JOCTHraeTcsl TakKe MX 3alluTa CO CTOPOHBI
nepudrepryecKUX TKaHell IIaBHOTO KOPHS.

Y GonbHIMHCTBA pacTeHUH 3a4aTKM GOKOBBIX KOpHEH 3aKjafbIBalOTCS B He-
puyuKae, HO Y HEKOTOPHIX NIallOPOTHUKOB — B 3HAOAEPMeE.

IMosiBneHMI0 3a4yaTKa GOKOBOTO KODHS TPEALIECTBYIOT MNEPUKIMHAIbLHEIE
U Gonee pefkWe aHTMKIIMHAIbHBIE JEJCHMS HECKONBKUX KJIETOK HNEPHLMKIA,
YTO NPUBOJMUT K Pa3sBUTHIO HeGonblioro 6yropka. JlanbHeillliee yBenuyeHue ero
pa3sMepoB COMpPOBOXAaeTcs 060CO0IeHMEM Ha ero KOHIle TPYIIbI MEJIKHMX aK-
THBHO JieJISIIIMXCA KIeTok Oymayimeit anukanbHoi Mepuctemsl. KineTku miaBHoro
KOpHS, oOpamJisiiolliiie 3a4aToK GOKOBOIO KOPHS, pa3pacTaloTcs M Jesarcs, mpe-
MMYLIECTBEHHO aHTHKIMHAILHO, 00pasys Kopreeoli kapmauex (puc. 170 A, 1-3).
B ero ¢opMHUpOBaHMN MOXET Y4acTBOBAaThb TOJIbKO 3HAOAEpMa, NMO0 3HIOAEp-
Ma ¥ Tpwieramouas K Heil TKaHb NMEpBUYHOU KOPHL. Y HEKOTOPHIX pacTeHMi
KOpHEBO# KapMallleK JOCTHraeT OONbIIO TONMIMHBI, Y APYTMX — OH OJHO-
CJIOMHDIN, MHOTAA ero coBceM HeT. CTemeHb pPa3sBUTUSI KOPHEBOTO KapMalllka
TECHO CBfi3aHa CO CKOPOCTHIO (hOPMHPOBaHMSA KOPDHEBOIO YeXJIMKAa: YeM paHb-
e OH oGpasyetcsi, TeM OOBIMHO TOHbILE KapMmamieK. B CBA3M C 3THM MOXHO
NpeArnosaraTh yyacTie KapMailika B paCTBOPEHUH KJIETOK IIEpPBUYHOI KOpHI, 4TO
cnocoGcTByeT pocTy KopHA. IIpu BbIxoAe Ha OBEPXHOCTh KapMailieK pa3phiBaeTcsl
U cOpaceiBaeTcs.

B noxanmuzaumu 3a4yaTKOB GOKOBBIX KOpPHEH CYLIECTBYeT OIpefe/ieHHas 3a-
KOHOMEPHOCTb. Y [IBYJOJBHBIX OHM Yallle BCEr0 Pa3BHBAIOTCA INPOTHB Jydei
nepBuyHOM KewieMsl (puc. 170 B, 1), y OHOZONBbHBIX, HAaIPUMeD, Y 31aKOB, OCOK
U CUTHUKOB, — TIPOTUB TsiXeit $aoaMmsl (puc. 170 B, 3). B anapxHEIX KOPHSX OHU
3aKJIaJBIBAIOTCA MEXIY TSAXaMH KCHieMbl U ¢moamsl (puc. 170 B, 2).

B 1Byx mepBbIX CIIy4yasix YUCIIO MPONOJbHBIX PANOB GOKOBBIX KOpHeil Oyaer
COOTBETCTBOBaTbh YHMCIY TAXEH KCHWIEeMBbl WIH (I03MbI, B NOCHEAHEM Clydae MX
Gyzet BaBOE Gonblle.

Pa3puTHe aHaTOMUYeCcKO# CTPYKTYphI GOKOBOTO KOPHS OCYIIECTBISETCA TaK
Xe, KaK M IIaBHoro. Cpsi3b MX NMPOBOMALIMX CHCTEM YCTaHABIMBaeTCsA MO Mepe
Pa3BUTHS OCOOBIX COENMHUTEILHEIX KIIETOK — IPOM3BOAHBIX MEPULIMKIIA, KOTOPblE
IuddepeHIMPYIOTCH B Tpaxea/IbHEIE U CHTOBHIHBIE SJIEMEHTHI, IPUWIEHAIOLIMECS
K COOTBETCTBYIOILIMM 3JIeMEHTaM 0GOHX KOPHENA.

He Bce 3a4aTku GOKOBBIX KOPHE# MpOIOJIKAIOT AaibHelimee passutue. He-
KOTOoppie U3 HMX OTMHPAIOT, HEKOTOpHIE 3alepXUBAIOT pasBUTHE, MpeBpalasIch
B cngmue. TakMe KODHM MOTYT TPOHYThCA B POCT CIYCTH KaKoe-TO, MHOrAa

JOBOJILHO NMPOAOJLCKUTEIbHOE BpeMsl.
20 3ak. 53
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Puc. 170. HavansHsie cranuu passutis (A) ¥ Mecra 3aioxeHus: 60KOBEIX KopHeit (B).
Obo3navenus: 3.6.x — 3a4aTKH GOKOBHIX KOpHEl, K.KM — KOPHEBOM KapMallek, I.K —
NepBUYHAA KOpa, I.KC — MEPBUYHAs KCHIEMA, IL.ILK — MapEHXUMHBIE KIIETKH TepBUYHON
KOpHI, ILIIL{ — TPOM3BOAHKIE NEPULIMKIA, I.QJ — TEpBUYHas (ModMa, NI — NEPULMKI,
€ — COCYJ NEPBUYHOM KCHIEMBI, 3 — SHIONEPMA

Takum o06Gpa3oM, B Ipoliecce KOPHEOOPa30BaHHMSA NEPHULIUKI MIpaeT Bax-
Helmyio poab. C BO3pacTOM OH YTPayMBaeT 3Ty CIMOCOGHOCTb M Y HEKOTOPHIX
OOHONONBHAIX, KAK yXe 6bu1o otMeyeHo (M. 10, 1. 3.6), MoXeT cKiepupHLHpO-
BaThCs, NpeBpaliasch B MEXaHHYECKYIO TKaHb.

TunuyHeie GOKOBBIE KOPHM 3aKJIANBIBAIOTCS B MEPULMKIE IPU NIEPBUYHOM -
CTPOEHHH [JIABHOTO KOPHSA. Y roJIOCEMEHHBIX U ABYXOJILHBEIX MOKPHITOCEMEHHBIX
pacTeHUil HOBBIE KOpDHM pa3BHUBAIOTCSI M Ha TOBEPXHOCTH CTaphX, BTOPUYHO
VTOJNILIEHHRIX KOpHell. DTH KOpPHHM MOTYT 3aKJIafbIBaThCsl B KaMOHaILHOM 30HE,
B MeCTe ee TepeceuyeHHs JIy60-ApeBeCHHHEIMH JIyYaMH, KaK y SAGJOHM, TOIONS,
B (etoreHe, Kak y maBenbka, ViBaH-4asd. YacTo OHM pPa3BHBAIOTCS OKOJIO
TIPUIATOYHBIX TIOYEK MM B IPYTMX MECTAX, Ile MMEIOTCS XHUBHIE TKAHH.

Tak KaK 3TM KOpPHH Kelis3 Ha3biBaTb GOKOBBIMH, KOTOPHIE 3aKJIafLIBAIOTCS
ToIbKO B nepunukie, H. C. BODOHHH OTHOCHUT MX K KATETOPHH HMpUOaMOUHbIX
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KOpHell Ha KopHAX, IPOTUBOIIOCTABIISIS X IIPUAATOYHBIM KOPHAM, 00pa3yiolmuMcs
Ha JpYTHX OpraHax pacTeHHH.

Cre6eBbie IPUAATOYHBIE KOPHH MOTYT 3aKJIafbIBaThCA M SHIOTEHHO, M 9K30-
reHHo. Hayano 3TMM KOpHAM JAIOT KJIETKM CepAlieBUHHBIX yuell, kKaMOnanbHoOM
30HKI, (103MBI, esuIoreHa, (peJUToaepMEI M IIPYrUX XUBLIX TKaHel. MecTa ux 3a-
JIOXeHHs HepeAKO BapBHPYIOT JaXe Y OXHOTO U TOro Xe pacteHusd. IIpuaaToyHuIi
KOpeHb, pacTyIlMil B IIIy6MHEe MaTepMHCKOIO OpraHa, TaKKe OKPYXeH KOPHEBBIM
KapMalIkoM.

Pa3BuTiie MOCTOSHHBIX TKaHEH U COEOUHEHHME TIPOBOMSIIMX CHCTEM TIPH-
JATOYHOTO KOPHS M HECYLIEIo €ro opraHa MMeEeT MHOTO OOIIEero ¢ pa3’BHUTHEM
60KOBBIX KOPHEM.

KopHu cnoco6Hbl 00pa3oBbiBaTh HE TOJBKO KOPHHM, HO M NPUIATOYHEIE
TIOYKH, YTO ONPeAENSIET UX yYacTHe B BeTeTaTUBHOM pa3MHOXeHUH. IIpunarouHsie
TIOYKHM MOTYT OHRITh 3K302eHHbIMU W 3HOO2eHHbMU. B TIepBOM cilydyae OHM OOBIYHO
3aKJagsIBalorTcsl B (eswioreHe, ewionepMe WIM HapyXHBIX CJIOSX IepBHYHOM
KOpBI, BO BTOPOM ClIyyae — B IIEpULIMKIIEe, KaMOUANBHOM 30He, B pa3pacTaloluXcs
JIy60-IpeBECHHHBIX JIy4yaX M IPYTHX TKaHsAX crebis. CoeauHeHME NPOBOASILUX
CHCTEM NIOYKM M KOPHS IIPOMCXOAMT AHAJOTMYHO COECAMHEHUIO NPOBOISIIIMX
CHUCTEM IJIABHOI'O M GOKOBLIX KOpHEM.

20*
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BamnsaHne BHEIHHUX YCJIOBHIA
HA CTPOEHUE PACTEHHH

B mporecce 3BOMIOUMH PacTeHHs BHIpAGOTANM PN BaXHBIX Npucnocobie-
- HU# K XU3HM B ONpEJESICHHbIX 3KOJIOTHYECKUX YCIOBHUSIX, CO3AaBaEMBIX COBO-
KYTHOCTBIO JIEHCTBYIOIIMX OJHOBpPEMEHHO, HO pa3HBIX MO XapakTepy (haKTopoB:
KJIMMAaTHYECKHX, MIOYBEHHEIX, peabeda U Apyrux. Vix onTMManbHOE COOTHOLIEHHE
CcrocoOCTBYET BhHIPAOOTKE Y pacTeHHif TMHAMUYECKOrO COOTBETCTBHS MeXIy 00-
UM Mop¢ho-DHU3NOIOTHYECKHM YPOBHEM M NMPUCIOCOOUTENIPHBIMUA peaKIMSIMHU
K BeIyLIUM YCJIOBHSIM CpeIbl — agantaiHio.

U3 xnuMatuyeckux ¢akTOpoB BaxHeiilllee 3HaYeHHE B XU3HM PacTeHHi
HMMEIOT CBET, TEMIIEpaTypa, BIaXHOCTb, COCTAaB M JABWXEHHUE BO3MyXa. DTH M IpYy-
e paKTophl BHENIHEH CPeabl TECHO CBSI3aHBI MEXITy CO00ii, 1 U3MEHEHHE OTHOTO
W3 HUX HEM30EXKHO BIeYeT N3MEHEHHUE APYTUX. YMEHBIIEHHE OCBELLIEHHSs, HAallpH-
Mep, BHI3bIBAET U NIOHMXEHHUE TEMIIEPATYPHI M MOBBIIIEHHE BIaXHOCTH. [Toaromy
BBISICHUTD, KaK BIMSAET TOT WM MHOM OTHENbHBIN (DaKTOp Ha pacTeHHE B IIPHUPOJI-
HOI 06CTaHOBKE, MOXHO JIMIIb YYUTBIBAS NMPONO/LKHATEILHOCTh M TIOBTOPSAEMOCTh
€ro JeHCTBUA B TE€YEHUE BCEM XKMU3HU paCTEeHUS M MHOTUX ITOKOJIEHHIA €ro moToM-
k0B. To/IbKO NMPONOIXUTENBHEIE K PETYISIPHO TIOBTOPSIIOIUECS BO3MEHCTBHUSA NPH-
BOIAT K BRIpaGOTKE y pacTeHHMIt MPUCIIOCOOMTENBHBIX PeaklUuii, 06ecTIeYMBAIOLIUAX
MX CYLIECTBOBAHME B ONpENEIEHHBIX YCIOBUSIX, MOMIEPXKUBasi BHICOKMIT «K03d-
buiHeHT noNe3HOro AeiiCTBUsS» BCeX NPOLIECCOB XU3HEAEITENbHOCTH. Buaumoe
MpOSIBIEHHE 3THX peakLMil COCTOMT B U3MEHEHMH MOpP(OIOro-aHaTOMHYECKOM
CTPYKTYpPHI BCEI'O PacTEHHUs WM €ro OTACIBHLIX OPraHOB, U3 KOTOPHIX Hauboiee
3KOJIOTUYECKH TUIACTUYEH JIKCT.

1. Pacrenna n cser

CeeT — oiMH M3 BaxHeinmx (GakTopoB BHEHIHEN cpefbl, 6e3 KOTOPOro
BOOOIIE HEBO3MOXHO CylllecTBOBaHHE (hOTOABTOTPOMHBIX PAacTEHHI; OHH IpH-
CnocabiMBaloTcs K MaKCMMaJbHOMY NOTJIOIUEHHUIO CBETOBOI 3HEPrUH, MCTOYHH-
KOM KOTOPO#l CIIyXaT COJHEYHble JIy4H, YBEIHYEHHEM JIMCTOBOM IOBEPXHOCTH
M OpHEHTALIUEH JIMCTBEB.
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ITo OTHOMIEHUIO K CBETY PACTEHUS HEIAT Ha 3 IPYIIILL:

1. Caemonrobusbie, KOTOPHIE MOTYT XHTh TOJILKO MPH XOPOIIEM OCBELIEHNH
¥ He BRLIEPXHMBAIOT 3aTEHEHNE. DTO pacTeHUA OTKPHITHIX CONHEYHBIX MECTOOOUTa~
uuit. Ix MHOrO B CTENAX, NMYCTHIHSAX, IOMYNYyCThIHAX. W3 pacTeHuii, mpou3spacra-
JOLIMX B JIECHO! 30HE, K HUM OTHOCSIT OYHTOK €IKHil, MOJIOIWIO, MaTh-H-Mayexy,
He3aby/IKy NeCYaHylo U ApyTHE.

2. Tenenrobugvie pacTeHUs JOBONBCTBYIOTCS ClIaGhIM OCBELIEHMEM. DTO MHO-
Y€ JIeCHble ManoOpOTHUKY M LBETKOBbIE pPACTEHHS: KMC/IULA, MAlfHUK, BOPOHMIA
a3, HemoTpora, CHJIBHOTO OCBELIEHHSI OHHM OOBIYHO HE BHIHOCAT.

3. Tenesgwvinocaugste pacTEHUsI CIIOCOOHBI CYLIECTBOBATh B TEHUCTHIX MECTaX,
HO JIydllle pa3BMBAIOTCHA NpH XopoileM ocBelleHMH. K 3r1oii rpynme mpuHan-
JIEXUT GONBIUMHCTBO pacTeHuit JecHoil 30HEL Ilo Mopdonoro-anaToMuyeckoit
CTPYKTYpE OHM 3aHHUMAIOT NPOMEXYTOYHOE MONOXEHHE MEXIY CBETONIOOHBLIMU
Y TEHEMOOUBBIMU PaCTEHUSIMH.

IIpn HenocraTke cBeTa y CBETONIOOMBBLIX pacTeHHil 06pa3yloTcs mnoGeru
€ YIUIMHEHHBIMM MEXIOY3NMSIMH, B TEMHOTE Pa3BUBAIOTCA 3THOJHPOBAaHHLIE T0Ge-
', B KOTOPHIX OY€Hb MaJio xiopodwia. Takue moberr BOZHUKAIOT, B YaCTHOCTH,
y KiIyOHelt KapTodeis IPH UX LINTEIbHOM XpaHEHUH. Y pacTeHHii ¢ IPUKOPHEBOH
PO3€eTKOI JIUCThEB IIPYU CIa60M OCBELIEHHH YIUTHHAIOTCS, TJIABHBIM 06pa3oM, HIX-
HHUE MEXIOY3/us, ¥ JUCTCPACIIONOXKEHHE CTAHOBUTCS SBHO CIMpPAIbHBIM. IIpu
O4YEeHb SIPKOM OCBELIEHMH, HaoG0pOT, pa3BMBAIOTCS HHU3KOPOCIbIE PO3ETOYHBIE
pacTeHus1, LIMPOKO PaclpoCTpaHEHHbIE B BHICOKOTophe. CTebu CBETOMIOGUBBIX
OTIMYAIOTCs OT cTebeli TeHeMOoOUBbIX pacTeHUI Gojlee CWIBHBIM Pa3BUTHEM IIPO-
BOISIILMX ¥ MEXaHMYECKHX TKaHei. JlpeBecHbIE pacTeHUS B TYCThIX HaCaXIEHHUAX
BHITAHYTHI BBEPX, CTBOJIBI MX OOBIYHO TOHBIIE, Y€M Y PACTEHHI OMMHOYHEIX M pa-
CTYLIMX B pelIKUX HaCaXIEHUsIX. Y TEHEBHIHOCIMBLIX A€PEBbEB, HAIPUMED, Y €JlH,
KPOHa HauMHaeTcd 013 OCHOBaHMS CTBOJIA, TAKME PAaCTEHHUs CJ1abo MPOITYCKAIOT
CBET. Y CBETONIOOMBBIX JIMCTBEHHBIX JE€PEBLEB KPOHBI aXXypHbIE, KaK y Oepesbl,
SICEHS1, OCHMHBI, Y TeHEBHIHOCIUBLIX — Oosiee TUIOTHBIE, KaK y Gyka, KOHCKOro
Kawrtasa. JIig HUX XapakTepHa JIMCTOBasi Mo3auka. OMHOCTOpPOHHEE OCBEIEHUE
IPEBECHBIX paCTEHMI, PaCTYIIIMX Ha OMYLIKAX JieCa, BLI3BIBAET TAKOE K€ OMHOCTO-
pPOHee pasBMTHE KPOHHI ¥ (OpMHpOBaHHE Goyiee IWHMPOKMX TOJNOBBIX IPHPOCTOB
JpeBecHHbl Ha OCBELIEHHOM cropoHe crBoia. Ha omHocTOopoHHEe ocBelleHHe
PACTEHHs pearvpyIoT Takxe H3ru6aMu I06EroB B CTOPOHY CBeTa ((OTOTponunam).

Y cBeTONMOGKMBBLIX pacTeHMi TUCThI YaCTO OPMEHTHPOBaHBI 1101 YIJIOM K ro-
PH3OHTAIBHO!N IUIOCKOCTH, MO3TOMY OHM IOIJIOMIAIOT JIMIUL CKOJIB3SILUE JIyYH
CBETa; y SBKANUIITA OHM PACIIONIOXEHBI IIOYTH BEPTUKAIBHO. JIUCTEI HEKOTOPHIX
CBETO/MIOOMBBIX PACTEHHIA B MOJAEHb, MIPH OYEHb CHJIBHOM IIPSIMOM OCBELUEHHH,
MEHAIOT OpMEHTALMIO, MX IUIACTMHKM IIOBEPTHIBAIOTCH pEGPOM K COTHEYHBIM
JiyyaM, u30erasi 4Ype3MEpPHOrO HarpeBaHHs. Y TEHEMOOMBBIX PAacCTEeHMil JIMCThS
obpallieHbI K CBETY IUIOCKO# CTOpoHOiA. Ilpy IONMagaHMM Ha HUX SIPKOTO CBeTa
OHM OITyCKAIOTCSI BHM3, KaK Y KUCIMIIEL.
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JIucTes, pasBuBalomKeEcs NPU Pa3HON! MHTEHCHBHOCTH OCBELIEHUS, pa3iiv-
YaloTcs pa3MepaMH, IUIOTHOCTBIO JIMCTOBBIX IUIACTHHOK M OCOOEHHOCTSMM HX
aHATOMHUYECKOTO CTPOEHMSI. DTO MO3BOJIIET TOBOPHTE O «CBENOGLIX> U «MEHEeBbIX»
micTbX (puc. 171). TeHeBBle JMCThS OGBIYHO KPYIHEE CBETOBBIX M MMEIOT 6O-
Jjiee TOHKHEe M HeXHble IUIaCTUHKU. CBETOBBIE JIUCTHS OTIMYAIOTCA OT TEeHEBBIX
HaIyMeM Oosiee MOIIHOM KyTHKY/Ibl, BOCKOBOTO HajleTa WIM OMNYILEHHUS, YTO
CIIOCOOCTBYET OTPAXEHHIO COTHEYHRIX JIydeil ¥ NpeoXpaHseT JIUCThI OT Meperpe-
BaHus. KileTknl Bcex TKaHeH, cllaraiolmx IUVIaCTUHKM CBETOBBIX JIUCThEB, MEJIbYE,

YEM Y TCHEBBIX.

Puc. 171. Crpoenue cBetoBoro (A)
u TeHeBoro (B) nncTeeB repanu Jec-
HOM.

Obo3snauenus: r.M3¢p — ry6uaThiif Me3o-
. bW, MX — MEXKJIETHUKH, H.C — Ha-
PYXHbIE CTEHKH MHIAEPMATbHEIX KIle-
TOK C KYTHKYJO#, c.M3p — cronGua-
ThIi Me30wLI, y — yCThHLIA

OCHOBHBIE KIIETKHM 3MHIEPMBI CBETOBBIX JIMCTBEB BCETAA C TOJCTHIMM Ha-
PYXHBIMM CTEHKaMH, UX GOKOBbie (aHTMKIMHAIbHbIE) CTEHKH POBHbIE WIH C/1a60
M3BUIMCTHIE. B 3THX JHMCTBAX XOPOINO PAa3BUTHI MEXaHWYECKHE TKAHH, MO3TOMY
OHM OGBLIYHO YIIPYTHE U IUIOTHHE. Me30(MUT CBETOBHIX JIHCThEB YETKO Audpde-
PeHLMPOBAH Ha CTONGYaThIi M ry6uaTsiit (puc. 171 A). Hapsny ¢ 6udanmarsHeIMu
HEPE/IKO BCTPEYAIOTCS W M30/1aTepaTbHBIe JUCThS.

TeHeBHIe JIICThS OGBIYHO TOJIBIE MM O4YEHDb cN1ab0 omymeHHEle. OHU UMEIOT
TOHKYIO KYTHKYIy Ge3 BOCKOBOro HajeTa. HapyXHble CTEHKM OCHOBHBIX 3IIH-
JepMATLHBIX KJIETOK MeHee YTONIIEHHI, YeM Y CBETOBBIX JIACTHEB, a MX GOKOBBIE
CTEHKHM CHJIHO M3BIIMCTbie. MeXaHMYeCKUX TKaHell Malo, B Me3o(puuIe MHO-
TO MeXKIeTHHKOB. IIpeo6iagaHHe y TEHEBBIX JIMCThEB Iy6yaToro Mesodwuia
KOppeJHpyeT ¢ OCOGEHHOCTAMM MX THIMEHTHOTO cocTaBa. EC/IH Y CBETOBBIX
JIMCTBEB CONEPXAHME XIOPOdIILIA «a» 3HAYMTENBHO MPEBBIAET CONEPXKaHHE
X10podua «b», TO Y TEHEBHIX JIMCTBEB JOJA XIOPOGHILIA, XapaKTePU3yIONLIErocs
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HauGonblueil GOTOCHHTETHYECKOH aKTHBHOCTBIO, CYIIECTBEHHO MEHbIIe. B To Xe
BpeMs Y HUX GoJiblile KapOTHHOMIIOB.

Pazmiuust MEXYy STUMH aHaTOMWYECKUMH TUIIAMM JIUCTBEB COCTOAT TaKXKe
B CTENEHH pa3BUTUSA IPOBOIALIEH CHCTEMBI M IUIOTHOCTH YCTHULI Ha €XMHHLY
MOBEPXHOCTH. Y CBETOBRIX JIMCTBEB CETh XWIOK Gojlee IUIOTHAS, YCTHUIIA MEJIKHE,
MHOTOYMCIIEHHBIE, YTO HECOMHEHHO CBSI3aHO C HMHTEHCHBHBIM (DOTOCHHTE3OM
¥ TpaHcrmpanueil. Ilo NpoTsKeHHOCTH XWIOK M 4yuciay 6ojlee KPYITHBIX YCTBHILL,
pacnooXEHHBIX NPEMMYIECTBEHHO Ha HMXKHEH CTOpOHe IUIaCTMHKM, TEHEBBIE
JIACTBS1 3HAYUTENBHO YCTYNAIOT CBETOBBIM.

Ha ctpoeHue McTa BIUSET ¥ XapaKTep OCBEIUEHHsI, KOTOpoe 6bUIO BO BpeMst
¢$opMHUPOBaHMS IIOYEK, TO ECTH B MPEAbIIYIIHIA BereTaliMoHHEIH nepyrol. Eciu oHo
MPOKCXOIWIO TPH HENOCTATOYHOM OCBELIEHUH, TO 1O6GErH, KOTOPhIe Pa30BbIOTCS
M3 3THX NMOYEK Ha CAeAyiomuil rol, GYIyT UMETh JIMCTh C TEHEBOM CTPYKTYpPOIA,
JIaXe eCId OHM OKAXYTCS XOPOIIO OCBEIIEHHBIMH.

TeHeBrle JIMCTbSI, aHaTOMMYecKH MeHee muddepeHIMpOBaHHEIE, YeM CBe-
TOBble, KaK INpPaBWJIO, CBOWCTBEHHBI MOJIOABIM DPAacTEHHUSM, CBETOBHIE JIMCTbS
TIOSABJIAIOTCS Y pacTeHuil Gojee cTapiiero Bo3pacra.

CrpoeHMe JMCTOBOIi IUIACTUHKM 3aBHCHUT OT SIPYCHOCTH JIMCTa, TO €CTh
OT €ro MONOXEHHUs Ha Tolere: JIUCTbS, HAXOAAILIMECS B €0 OCHOBaHMM, MMEIOT
TEHEBYIO CTPYKTYpY, @ Y BBILIE PacIlOJIOXEHHBIX JIMCTHEB, Pa3BUBAIOIIMXCS IIPH
Gonee 61aronpUATHOM OCBEIIEHHH, OHA IOCTENIEHHO CTAHOBUTCS CBETOBOM (3aKOH
3ajieHcKoro).

JuddepeHmanys 1ucTheB Ha CBETOBBIE M TEHEBhIE CBOUCTBEHHA U TPaBsi-
HHCTHIM, U JAPEBECHBLIM PaCTEHMSIM: JIMCThsl, PacIOJIOKEHHBIE B BEPXHEH yacTu
KPOHEI WIN Ha ee nepudepuy, JIydile OCBEIEHb M UMEIOT CBETOBYIO CTPYKTYDY,
a JINCThSA, HaXOMALIMECS] BHU3Y U B INTyOHHE KPOHBI, — TEHEBYIO.

CBeTOBEIE U TeHEBRIE JIUCTHS OMHOTO PaCTeHHs UMEIOT Pa3HOE YHCIIO YCTBHUII,
TNIpUXOAALIMXCA Ha €OUHULY MX MOBEPXHOCTH, ONHAKO II0 OTHOLICHMIO YHCJIa
3aMBIKAIOIIMX KJIETOK K 06IIeMy YHUCITY SMMACPMAIbHBIX KJIETOK PasiiMuuii MeX-
Ay STUMH JUCTHSIMH TPaKTUYECKH HET. DTO OTHOIICHHE HA3BIBAIOT YCMbUYHLIM
nokasamenem, YCTbMYHLIM MHIOEKCOM WIM YCThMYHEIM Ko3dduuueHtoM. Ero
OIIpeNeIsIIoT No ¢opmyne:

K = cl x 100 %,

E+S
Tae § — YUCIO 3aMBIKAIOMMX KIETOK ycThMll, E — YHCIO OCHOBHBIX KJIETOK
SNMAEPMEI Ha TOH Xe IUIOIaAM. YCTbUYHEIA MHAEKC, BHIPAXEHHBIN B NPOLEH-
Tax, — BeJMYNHA, IOCTOSIHHAA HE TOJBKO JUIS JIMCTHEB OMHOIO Mo6Gera Wik BCETro
PacTeHus1, HO M WA Bcex ocobeli kakoro-am60 BHAA, TPOM3PACTAIONINX B TEX XKe
YCNOBUAX. YCTHHYHBIE MHIEKCHI PACTEHHUIA ONHOTO BHJA, HO PACTYIIMX B PasHbIX
YCIOBUSIX OGMTaHMs, PA3THYHEL.

TIpucnoco6nenns: pacTeHuit K CBETOBOMY PEXUMY IDPOSIBIAIOTC HE TOIBKO

B MX aHaTOMO-MOP(OIOrHYeCKMX 0COGEHHOCTSIX, HO U B IIEPECTPOIKE XU3HEHHBIX
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TIPOLIECCOB, MO3BOJIAIOLIEH MM HM30erarb HeGIaronpuaTHOe LIS HHUX 3aTCHEHHE.
Tak, B perHoHax ¢ Ce30HHBIM KJIMMaTOM MHOIME TPaBIHHCTHIE PaCTEHUS JIUCTO-
TaJHBIX JIECOB aKTUBHYIO XM3HENEATEIHbHOCT MPOSBJIAIOT TOJILKO BECHOM, Korna
Ha JIepeBbsX HET JIMCTbEB, M XOpOoIIasi OCBEIEHHOCTS OJIaronpUsATCTBYET MX pa3-
Buthio. Ilocie oMUCTBEHNA JEPEBBEB, KOTa MO MOJIOTOM JIeca MHTEHCUBHOCTD
OCBEeHIEHHs] PEe3KO INaJaeT, 3T PacTeHWs 3aKaHYMBAIOT BEr€TaLUIO M IEpeXonsT
B COCTOSIHUE JIOKOSl, VI TIepEeXUBAHNS KOTOPOTO CIIyXaT MOA3EMHBIE BUIOU3ME-
HeHHs MoGeroB — KOPHEBUIA, KIIYOHH, JIYKOBHIBI. DTH pacTeHHs:, Ha3biBaeMbIe
aghemepoudamu, B NECHON 30HE MPEACTABIEHBI XOXIATKOM, TYCUHBIM JIYKOM, Be-
TpeHulIeil, MPONECKO U APYTMMH.

TakuM 06pa3oM, peaKuMH pacTeHUI Ha CBETOBOM peXHUM MPOSBIAIOTCA IO-
pasHoMy: JM60 myTeM npeobpa3oBaHUs MOP(]OIOro-aHaTOMUYECKOH CTPYKTYphI,
Jn6o myreM M3MEHEHMs PUTMA Pa3BUTHSA, HO B JIIOOOM CIIy4ae OHM CBSI3aHEHI
€ TIepecTPoiiKoil (GyHKIIMOHAIBHBIX IIPOLIECCOB.

2. Pacrenns u Boga

Boma, KaKk M CBeT, B XM3HHU pacTeHMii MMeeT OTpOMHOe 3HaueHHe. Be3 Hee
HEBO3MOXHBI HX POCT M pa3BHMTHE, OCYILeCTBIeHHE POTOCHHTE3a, TPAHCTIMPALUU
U Ipyrux Gpu3HoIoro-GMOXMMHYECKHX TIponeccoB. BeuecTsa, Heobxomumeie st
NUTAHUA, PACTEHHS MOMYYAIOT M TPAHCIIOPTHPYIOT B BHIE BOAHBIX PacTBOPOB.
He ciyuaitno mostoMy pacteHus Ha 40—90 % cocroar u3 Bomel. OHa Gonblue,
YyeM Apyrue ¢HakTophl cpelibl OOMTaHMsI, ONpPENE/CT BHEIIHMNA OOIUK pacTeHMit
M HMX aHaTOMMYECKOE CTPOEHME. DKOJIOrHYecCKoe 3HAYEHME BOABI TECHO CBSi3a-
HO ¥ C JeiicTBMeM IpyruX (akTopoB: BETpa, TEMIIEPaTyphl, CBETa, XapaKTepa
ITOYBBI.

PacTeHus1 MCNONB3YIOT U IIOYBEHHYIO, ¥ aTMOCHEPHYIO BOAY, MCTOYHUKOM
KOTOpO# CJIyXaT poca, CHer ¥ moxap. He Bce pacTeHUs ONMHAKOBO pearupyioT
Ha M30BITOK WIM HenocTaTok Biard. Ilo 5TOMy NpH3HAaKy UX OOBIYHO HENAT
Ha 4 OCHOBHEIE IPYTIIIHL:

1. Tudpogumer — pacrenusi, xupymue B Boge. Hepenxo sty rpynmy nonpasze-
JISIOT Ha 2: ruaaTodMThl, MOMHOCTBIO NOTPYXEHHbIE B BOAY, H COGCTBEHHO
ruapoduThl — pacTeHHs, NPHUKPEIUIEHHbIE K Cy6CTparty, ¢ BBICTYNAIOLIM-
MM Haj NOBEPXHOCTHIO BOOM BEPXHHMMH YacTAMH BEreTaTMBHBIX IOGErOB,
COLIBETHSIMU M LIBETKAMH.

2. Tuzpoghumbt — pacTeHUs BIAXHBIX MECTOOONTAHMIA, HE BHIHOCSILHE BOXHOTO
nmeduimra. .

3. Mesogpumbs — pacTeHVs yMepEHHO-BIAXHBIX, YMEPEHHO-TETLIBIX MECTOOOH -
TaHHH ¢ XOpOILIMM MHMHEpaIbHBIM NHTaHMeM. OHH XapaKTepU3YIOTCs Oorpa-
HMYEHHOM CIOCOGHOCTBIO K IIEPEHECEHUIO CYXOCTH aTMochephl ¥ TTOYBBI.
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4. Kcepogpumer — pacTeHUS] CyXMX MECTOOOMTAHMIA, BHIIEPXMBAIONIVE 3HA-
YHTENbHBI HENOCTATOK BJIArM M COXPaHAIOUMIME MPH 3TOM HOPMAJIBLHYIO
XHU3HEAEATENBHOCTb.

PacteHus 9THX IpyNN pa3jiMyaloTcs cBoeobpasueM MOpdosIoro-aHaToMuye-
CKUX NPU3HAKOB.

2.1. Tuapodurm

BT0 pacTeHHs, IUIaBalOIME B TOMILE BOABI, HE MMEIOIUME KOpHEH WM
co cnabo pa3BUTOM KOPHEBO! CHCTEMOH, yKpeIumiioleit ux B cy6erpare. Kop-
HEBBIX BOJIOCKOB OHH He 00pa3yloT, TaK KaK KOPHM HPAKTUYECKH HE YYaCTBYIOT
B TNOIJIOILEHHUN BONBI M MMHEPAJBHBIX BELIECTB, aGCOPOLMS KOTOPHIX B 3HAYM-
TENLHOM CTETeHH OCYIIECTBIsIETCS BCElf MOBEPXHOCTHIO TeJa STHX PaCTEHMIA.

IMoxBonHble JUCTS THAPOGHUTOB Yallle BCETO JUIMHHBIE, TECbMOBHIHEIE, KaK
y BAJUIMCHEPHUH, MO0 C IIIACTUHKAMM, CUJIBHO pacCeYeHHBIMHU Ha TOHKWE, HHOIIA
TMOYTH HHUTEBUAHBIE CETMEHTHI, KaK Y YPYTH, POTOJIMCTHMKA, ITy3bIpYaTKH, BOI-
HBIX JIIOTUKOB. llebHbIE IUCThSE UMEIOT 3JI0/es1, paecT. PacceYeHHOCTDb JINCThEB
YBEJTMYMBAET (OTOCHHTEIUPYIOMIYI0 M a0COPOLIMOHHYIO NIOBEPXHOCTh PAaCTEHMIA.
V BOISIHOTO Opexa 3TO JOCTUraeTcs Takke MeTaMopgo30M NPHIATOYHEIX KOPHEH,
TIpEBpaLiEHHBIX B CHJIBHO PACCEYEHHBIE ACCHMMINPYIOIIHE OPraHbI (cM. puc. 200).

JIng HeKOTOPHIX pacTeHMi XapakTepHa retepodmuins: Hapsiy C HOIBOIHEI-
MH, OHM MMEIOT INIMHHOYEPEIIKOBEIE JINCThSI C IUIABAIOLIMMH WIH BHICTYTIAIONIMMHU
Hajl BOIO#H IUIACTMHKAMH, KaK y cTpenoimcta (puc. 135B).

JIuctbs TMAPOGHUTOB TOHKHME, Y JIOfEW OHM COCTOST JIMIIb M3 ABYX CJIOEB
KJIETOK. DnugepMa IOABONHBIX JIUCThEB CO Cabo pa3BUTON KyTHKYy/NOH wim Ge3
Hee. KileTKu comepXaT XJIOpOIUIaCTh, IO3TOMY SMHUEEPMa BHINONHAET GYHKIHH
dorocunTesnpylouieil TKaHM. YCTHULL B Heil HET M ra3000MeH NPOMCXOOUT HENo-
CPEeICTBEHHO Yepe3 TOHKHE 000JI0YKH KJIETOK. B amumepMe HEKOTOPBIX pacTeHUMH
0bpa3sylorcs 2udponomsi — OXAHOYHBIE KJIETKH WM IPYIIIBI MEJKMX KJIETOK, 60-
TaTHIX LATOIUIA3MATUYECKMM CONEPXUMBIM (pHc. 172 A). VX U3BHJINCTBIE CTEHKU
JIETKO TIPOHMLIAEMBI IsI BOABI M PacTBOPEHHBIX B Heil coneil. OHU ciyxXaT uis
MOTJIONIEHNS BOMABI, a IPH HeOOXODMMOCTH — M IS €€ BbilejleHHs. Y phecra
TUTaBAIONIETO BCA HUDKHSAS SMMAEPMA JIMCTa MMeeT XapaKTep TMAPONOTH. Y KyB-
UIMHKH, KyOBILIKM, BOTOKpAca TUAPONOTH pacnpeneieHs! qud¢y3Ho Ha HIXHER
CTOpOHE IUIaBAlOLIMX JIMCThEB.

B nucTBAX, IUIABAIOIIMX HA TOBEPXHOCTH BOMNBI, BEPXHSASA 3MMAEpMa CO-
CTOMT M3 JOBOJILHO TOJICTOCTEHHBIX KJIETOK C XOPOLIO pa3BUTOM KYTHUKYJIOMH
Y MHOTOYMCJIEHHBIMHM yCThUIIaMH. Me3odwur MoxeT 6biTh AnddepeHUnpoBan
Ha cToN6YaThiif U ryGyaThlii.

Jluctbst M cTe6au rMAPoGHUTOB UMEIOT KPYMHBIE BO3MYXOHOCHBIE MOJNIOCTH
(puc. 172-173), nnn xamepsl, pasneneHHble 1—2-CIOHHBIMH NEPEropoaKaMu, co-
CTOAIMMH U3 XJI0pOoHUIOHOCHBIX KJIETOK. DTH KaMephl COIepXaT 3amnachl yrie-

KHCIIOTO ra3a, 06pa3yioLierocs: Ipy AbIXAaHWH ¥ HCIIOMb3YEMOTO U1 POTOCHHTe3a,
19 3ak. 53
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Puc. 172. Crpoenue Inasaiolielf IMCTOBON TUIacTMHKM Bojokpaca (A) M ¢dparmeHT de-
pemnika KyBuuusku (B).

Obo3nauenus; B.I — BO3NYXOHOCHBIE TOJNOCTH, B.3M — BEpXHSs SHHEEpMa, T.M3dp —
ry6yarhiit Me3owLi, I — TMAPONOTA, K — KYTHKY/IA, H.91l — HUXHAS 3MuIepMa, ILK —
NapEeHXUMHBIE KIETKH, CKJl — CKJIEPEUIH, C.M3¢) — cronbuarbiit Mesoduin

a Takke KHCIIOpoaa, BeyieidionIerocss mpu GporocuHTe3e U 00ecreyrBaloIEero Abl-
xaHue. JIIMHHBIE MEXKJIETHbIE KaHalbl OGBIYHO NeperopoxeHsl auadparMams,
COCTOSIIIMMM M3 MEJIKUX KJIETOK, pa3fie/IeHHbIX HEOONBIINMHM MEXKICTHUKAMM,
KOTOpbIe He MEHIAIoT CBOGOMHOMY TIPOXOXIEHHIO Ia30B, HO HE IIPOIIYCKAlOT BOIY.
D10 MpensTCTBYeT 3alOJIHEHMIO MEXKIIETHBIX XONOB BOXOW IIPH IOBPEXICHUH
oprasa (puc. 173 B). B BHCTYnalomux Hai NOBEPXHOCTBIO BOAbI OpraHaX pasBUTa
aspeHXMMa pasHoro crpoeHus (puc. 173, 174 B).

Y ruapoduToB, MOrpyXeHHBIX B BOHY, OOBIYHO COBCEM HET MEXaHHYEC-
KMX TKaHeil, JIMIOb y HEKOTOPEIX M3 HHX BCTPEYAIOTCH TIXHM CKIEPEHXMMBI,
pacnoaoXeHHbIe TI0 KpasM JIMCThEB W 00eclieYnBalonIve UX CONPOTUBJICHHE pa-
CTSXEHMIO. Y KYOBIIKMA ¥ KyBIIMHKHU JIUCTOBBIE ILUTACTHHKH M YEPENIKH UMEIOT
ckiepenast (puc. 172 B) ¢ mepoxoBaTEIMA 060JI0YKaMH. OHM pacnoNOXeHbl MEX-
Iy BO3[yXOHOCHEIMM KaMepaMi. ¥ HEKOTOPHIX PacTeHMii BCTpEeYaeTcsi HEMHOTO
KOJUIEHXHMBI.

OTCyTCTBHE XOpOLIO pa3BUTOM ONMOPHOM CHCTEMbI OOBSICHAECTCS IWIOTHOCTBIO
BOIBI, KOTOpas NONIEPXMBAET TEJNO PACTCHHS B OINPEHCICHHOM MOJOXCHHH,
a TaKXe «IUIaBy4ECTBIO» OPraHoB, 0GYCIOBICHHOM CONEpXKaHUeM BO3yXa B MEX-
KJIETHMKAX M KPYMHBIX IOJOCTAX, 00BEM KOTOPBIX COCTaB/ISIET MOJIOBUHY WIM
Gonee oObeMa Bcero pacteHusi. Byxydn BHIHYTHIMHM M3 BOIBI, GBICTPO BHICHIXAlO-
1Me TOABOIHEIE JIMCThsI THAPO(PUTOB OOBIYHO CNANAIOTCs, HO TOr0 He NMPOHCX0-
IIAT, €CJIM 000MOYKY KJIETOK MHKPYCTHPOBaHEI MUHEPAILHEIMYU BeIECTBAMH, KaK
y paecra. .

Jlns BOAHBIX pacTEHMii XapaKTepHa PeldyKIUs IPOBOAANIEH CHCTEMEI, IJIaB-
HbIM 06pa30M, KCWJIEMBI, TaK KaK TPOBEAEHHME BOMKI, OMTIOIaeMO¥ Beei moBepX-
HOCTBIO TeJla, I HUX He MMEeT 3HaYeHHS. DIeMEHTh KCWIEMbl B IIPOBOMSIINX
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Puc. 173. Cxema (A), dparment cre6ms (B) u nonosusa aucroBoi mwiacTuHK (B)
paecTa NPOH3EHHOMNCTHOTO.

Ob6o3nauenus: B.K — BOIOHOCHHIE KAHAIH HAa MECTE KCHWIEMBI, B.I1 — BO3JYXOHOCHHIE
NOJNIOCTH, B.3Tl — BEPXHsAA 3MMAepMa, Abp — MeIKOKJIeTouyHas auadparMa B BO3-
JYXOHOCHOM IIOJIOCTH, KC — KCHJIEMa, MX — MEXKICTHMK, H.IL.II — HENOPa3BHUTHIA
MPOBOASLIMIA MYYOK, H.3M — HIDKHAA SNHIEpMa, 0.M3) — ONHOCNOAHEHIA Me30-
dwur, c.X — CPeIHssi XWIKa JIMCTA, CKJI — CKiepeHxuma, dn — ¢nosma, xix —
XJI0OpoHIOHOCHBIE KIIETKY a3PEHXMMEI, 3 — HAOAEPMA, 3N — 3MuaepMa

19*
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Puc. 174. CrpoeHne crebis M JAMCTAa CHITY OYEPEOHONMCTHOH: A — cxema
cTtpoeHus cTedns; B — aspenxuma; B — JMCTOBas IUIacTHHKA.

Ob6o3nauenusn: asp — adpeHXMMa, B.N — BO3NYXOHOCHBIE MOJNOCTH, B.OM —
BEPXHAS 3muaepma, r.M3d — ry6uaTelii Me3odumun, K — KyTHKyna, KC —
KCHIeMa, M.0 — MECTOMHasi 00K/aixa, H.3M — HIXHAA 3nuiepMa, 1.0 —
nMapeHXMMHas o6Kxiazka, M. — NpPOBOMALIMIA MYyYOK, CKI — CKIEpEHXHMa,
c.M3p — cronGuathit Mesobwil, y — ycTeuue, ¢bin — ¢nosMa, XIT —
xopoWLIOHOCHAs! TKaHb, 31 — 3MUIEpPMa
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Ny4YKax HEMHOTOYHMCIECHHHIE WIM OTCYTCTBYIOT. (PosMa pa3BuTa Jydyile, YeM
KCWIEMa, HO COCTaBIIIOIIME €€ KJIETKM Melbue, YeM Y pPacTeHUil, oOMTaIOmHUX
Ha cyle.

TakuM 06pa3oM, CTPYKTYPHBIE OCOGEHHOCTH ruapoduToB, UMEIOLIKE TPU-
crocobuTeNbHOE 3HAUYEHME IJI XH3HH B BOIE, COCTOAT B CJIaGOM pa3BUTHU
3aMMTHBIX, MEXaHWYECKUX M TPOBOAAIIMX TKAaHEH, a TaKKe HAIMYHMH MOIIHOM
BO3JAYXOHOCHOH CHCTEMBI, CO3JalONIEH CBoeo6pa3Hyio BHYTPEHHIO arMocdepy
B TeJle PacTeHHUS.

2.2. Turpodwrni

TurpodpuTe! — 3KoNMOrMYECKU Pa3sHOPORHAsS IPYINa PacTEHMii, Ha CTPOEHHE
KOTOPBIX OKAa3bIBAlOT BIMSHME HE TOJIBKO BBICOKAsI BIAXHOCTh BO3IyXa ¥ TIOYBHI,
HO TaKXe TeMIleparypa M OCBELIEHHOCTb Cpelbl MX OOUTaHusA. B CBf3M Cc 3TUM
TUrpoUTHI AEAT Ha TEHEBbIE U CBETOBLIE.

Tenegvie zuzpoghumel NMPOM3PACTAIOT BO BJIAXHBIX TEHUCTHIX TPONMMYECKHMX
Y TEeMHOXBOMHBIX Jiecax 30Hbl yMEPEHHOro KiMMara. Bo3myx B 3TUX Jiecax Hachl-
LIEH BOXSHBIMU MapaMH.

IIpumepoM rurpo®UTOB MOIYT CIIYXKUTh HEKOTOPHIE TPONIUYECKHE TaropoT-
HMKH, HanpuMep, xuMeHobwuTyM. HeXxHble TOHKHME JIMCThSI HEKOTOPHIX U3 HUX,
COCTOSIIIME U3 OJHOTO MM HEMHOTHX CJIOEB KJIETOK, He NMepPEeHOCAT KoneOaHuii
BIa&KHOCTH. B cpegHMX mMpoTax TeHeBble TMIPOGMUTHI NPENCTAaBICHH JBYJIE-
TMECTHUKOM aJbIIUACKUM, HENOTpOroil OOBIKHOBEHHOH, KMCIUIIEH MU JPYTUMHU
PacTeHUSMH.

Cesemosbie 2uzpogpumer OGMTAIOT HA OTKPHITHIX XOPOIIO OCBELIEHHBIX MeCTax
C M30LITOYHBIM YBJIAXHEHHEM IIOYBE M JOCTATOUYHO BBHICOKOM, XOTS M TOIBEP-
XEHHOH KoneGaHUsAM, BIAXHOCTHIO BO3xyxa. Yalle BCEro 3TM PacTeHMs PacTyT
1o GeperaM BOIOEMOB, B JIENbTaX peK, B MECTax BbIXola rPyHTOBLIX Bod. K cBe-
TOBHIM TUrpodUTaM XKapKUX CTPaH OTHOCAT PHC, Manupyc, OONOTHBIN KHIIapHC,
PacTeHus1 TPONMYECKMX MaHIPOBBIX JIECOB, 3aHUMAIOLIMX 3aTOILIsIEMbIE BO BPEMS
TIPHJIMBOB MOPCKHE nobGepexbsa. B cpeqHMX IIMPOTax M3 CBETOBBIX TMIPOGHTOB
PacnpocTpaHeHbl KamyXHHIIa, GEOKPbUIBHKK, BaXTa, poro3, GOJIOTHEIE OCOKH.

O6mue 1 Bcex TMrpoUTOB aHATOMMYECKHE OCOOEHHOCTH COCTOAT B Ha-
JIMYUHN BO BCEX MX OpraHax MOIIHOM CHCTEMBI BO3NYXOHOCHBIX MEXKICTHHKOB
1 Gosbioi 0GBOXHEHHOCTH KJIeTOK (pHc. 174).

Kopnu rurpo¢uToB pacrnonoxeHs! B IOBEPXHOCTHEIX CJIOSAX MOYBBI, OOBIYHO
OHM c/1a60 BETBATCS, KOPHEBLIX BOJIOCKOB Ha HHMX MaJIO WIH HET COBCEM.

Jluctes rurpoduTOB MMEOT OGBIYHO KpyNHBE IUacTHHKU. Mx amumepma
COCTOMT M3 TOHKOCTEHHBIX KJIETOK, ydyacTmylomux B (orocunrese. Mesodun
HEMHOTOCIOHHHH, IPEUMYIIIECTBEHHO I'y6UaThIii. ¥ HEKOTOPHIX PaCTEHMA pa3BUT
H CTONGYATEI Me30(HUILI, HO B HeM, KaK M B TyGYaTOM, MHOTO MEXKJIETHHKOB.
Yerbuna, pacrionoXeHHble Ha HIXHEH CTOPOHE JMCTOBOH ILUIACTUHKH, HEMHO-
TOYMCIIEHHbIE, OHM BCEra OTKPBITH, M TPAHCIMPALIHA Y 3THX PaCTCHUH IMOYTH
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paBHa du3nyeckoMy ucnapenuio. M3-3a cia6oil yCTbUYHON perylsuuu ucrape-
HHA JIMCThI TUTPOGUTOB NIPH NMOHMKEHNM BIAXHOCTH OHICTPO yBsimaoT. MHorue
rurpoUTH UMEIOT THAATOAbI Pa3HOTO CTPOEHMS, BHIICISIOLIME BOAY NPU OYEHb
BBICOKOH BJIaXKHOCTH BO3IyXa.

Y cBeToBbIX T'MIPO(HTOB JUCTOBBIE ILIACTHHKM IUIOTHEE W TOMIE, YEM
y TEHEBBIX, MUIEpMa COCTOUT U3 GoJlee TONCTOCTEHHBIX KIETOK, KyTUKYJa JIy4lle
passura (puc. 174 B).

Ocobyio Tpymy TUrpoGUTOB COCTAaBISAIOT HEKOTOPHIX XBOIWM (HAIpPHMED,
XBOLI TIPUPEYHEI) M CUTHUMKH, B YaCTHOCTH, CUTHHK Pa3sBECHCTHIN, Y KOTOPBIX
JTUCThSI peXyUHPOBaHbl, U PyHKIMM (OTOCHHTE3a BHINOIHAIOT CTEOIHU.

Mexny rurpodutaMu ¥ ruapodUTAMY HET CYIIECTBEHHBIX Pa3Inyuii, paBHO
KaK M MeXay rurpodpuTaMu U Me3obuTaMu, NpUypOUYCHHBIMU K YCIIOBHSIM JOCTa-
TOYHOIO, HO He M30LITOYHOrO yBjiaxHeHHs. IToaToMy YacTo MX paccMaTpUBaloT
KaK NMPOMEXYTOYHYIO TPYIIITYy PacTeHHii — THrpoMe30(UTEL.

2.3. Mesodmurni

MesoduTs! NpoK3pacTaioT MPU CpeoHEM JOCTAaTKE BJIark U TeIUla Ha YMEpEeH-
HO IUTOJIOPOAHBIX, XOPOIIO a3pupyeMbIX moyBax. OHU NMpEACTaBIEHbl U ApeBec-
HBIMM, M TPaBSIHMCTBIMM pacTeHUsMHU. B cTpaHax ¢ yMEpeHHBIM KIIMMaTOM — 3TO
nmna, 6epesa, JielIMHAa, KPYIIMHA, KJIEBEP, HUBSHUK, CHBITD, JIAHABII, THMObe-
esKa 1 apyrue. Cpeny HUX BeTpedaiotesl 3ceMeponsl U sghemepss — ONHONETHHE,
Yalie BCEro CTENMHBIE M MMyCTHIHHBIE PACTEHHUS C 0YeHb KOPOTKUM IIEpHOAOM Bere-
TalMU, KOTOPHIii HAYMHAETCS paHHE! BECHOHM M 3aKaHYMBAETCS IO HACTYIUICHUS
Xapko# moromel ¥ 3acyxu. K 3ToMy BpeMeHM pacTeHUs ycHeBaioT 06pa3oBaTh
IUIOZBI U CEMEHA.

Tunu4Hbie Me30(UTHI UMEIOT XOPOHIO Pa3BUTHIE KOPHEBLIE CUCTEMBI, MPO-
HHKAIOIIMEe B NOYBY Ha pa3Hyl0 DIyOMHY B 3aBHCHMOCTH OT €€ BJIAXXHOCTH.
IpoBonsuye ¥ MexaHMYECKUE TKAaHM HaXONATCA OOGBIYHO B ONTHMAJIBHBIX CO-
OTHOILIEHMSX, obecreyrBasi HOPMaJIbHbIA TPaHCIIOPT BEIIECTB U NPOYHOCTH Be-
TreTaTMBHBIX OpraHoB. Me3odwul MoxXeT OBITh OTHOPOXHBIM U muddepeHIHpo-
BaHHBIM Ha CTONGYATHIA M Ty04aThiil. B 3aBUCMMOCTH OT OCBELIEHHOCTH JIMCTHI
Me30()MTOB TPHOGPETAIOT CBETOBYIO WM TEHEBYIO CTPYKTYPY. DTH pPACTEHHs
OYEHb IUIACTHYHBI, H B Pa3sHBIX MO BJIAXHOCTH MECTOOOMTAHHAX B MX CTPOSCHMH
NpOABIAIOTCA 4epThl 0o rurpoduroB, 160 Kcepoduros. ITosTromy rurpo-,
Me30- M KcepodHThl CBA3aHBI MeXay co60if MHOTOYMCIEHHBIMHM TIEPEXONHEIMHU
dbopmamu.

2.4. Kcepodpurm

KcepodhuTs npeacTaBisior co6oit Mopdoaornyecku ¥ pU3nonorndecku pas-
HOPOJIHYIO TPYNIy pacTEeHHil, MPUYPOYCHHBIX K CYXUM MECTOOOHMTaHMSM M CIO-
COGHLIX IEPEHOCHTH MIOYBEHHYIO M aTMOcdepHYIo 3acyxy. D10, [JIaBHEIM 00pa3oM,
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pacTeHHs1 IIYCTHIHb, MOMYITYCTHIHb, CYXUX CTEIEil, CaBaHH M CYOGTPOIMKOB, MCIIBI-
THIBAIOIIMX HENOCTATOK OCAlIKOB B TEYEHME MPONODKMTENBHBIX TIEPHOIOB BpEMe-
HH. B cTpaHax ¢ yMEPEHHBIM KJIMMAaTOM OHM pAaCTYT Ha OTKPHITHIX CONHEYHbIX
MecCTax.

CaeneHre 6anaHca MeEXOy IOCTYIUIEHMEM M PacXONOBAHHMEM BOIBl Y Kce-
po®UTOB JOCTHIaeTCs. PEryJIMpOBAaHHEM CaMOro Npolecca MOITIOWEHHS BOIbI
KOPHEBO#i CHCTEMOl U perynmMpoBaHMEM TPAHCIIMPALMH C MOMOLLBIO YCTHHII.

Cpemn Kcepo(HUTOB Pa3IUYaioT 2 XOPOLIO PasrpaHMUCHHBIE TPYMIBL: CKIIe-
poUTHI U CYKKYJIEHTBHI.

Ckaepogpumot

TunuyHbele NMPEACTABUTEMA CKIEPOPUTOB — BepOIIOXbS KOJMIOYKA M CaK-
cayll — HMEIOT KOpHEBbIE CUCTEMEI, IPOHMKAIONINE IO YPOBHSA IPYHTOBBIX BOJ,
Ha rry6uHy 30 M u 6onee. i MHOrUX cKiepodHTOB XapakTepHa ABYXbApycHast
KopHeBasi cuctema (puc. 175). ¥V ¢uCTalKu HACTOSINEH KOPHH BEPXHETO fApY-

Puc. 175. KopHeBas cucTeMa cakcay/ia nec4aHoro

€a, IIPOHU3LIBAIOINKUE NOYBY g0 NIyOMHBI 80—100 cM, aKTMBHO IIOIJIOILAIOT BOXY
BECHOl, a KODHM HUXHErO sipyca, JocTUraomue miyouHel 1,5-2 u Gonee Me-
TPOB, CHa0XaloT paCTEHHe BONOI BO BTOPYIO MOJOBUHY BEr€TALMIOHHOTO NIEPUO/a,
KOI/Jja IOBEPXHOCTHEIE TOPU30HTHI ITOYBHI yXe BHIChIXal0T. KOPHH HEKOTOPHIX KCe-
poduTOB, HanpHMep, TABOJIY IIECTUJIENECTHON, 00pa3yloT KOPHEBHIE INMIIKY,
3anacajomue Bomy. Korma Bommt B mouse MHOro, oHa OBICTPO TepeaBUraeTcs
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M3 TIOIJIOINAIOIMX €€ KOPHEM B JIMCThSA, KOTOpEIE aKTUBHO €€ ucnapsior. Pacxon
BOZBI Ha TPAHCNMPAIMIO Y TAKMX PacTeHU# ropasmgo Gonbiue, YeM y Me30(UTOB,
HO M HEIOCTATOK BOABI OHHU MepeHocAT Jydyine ux. JKusble KJIETKH ckiepodu-
TOB MMEIOT BBICOKOE OCMOTHYECKOE AaBieHme, mocruraioimee 40—100 at™M, B To
BpeMsi KaK Y Me30(hHTOB OHO OOBIYHO He mpesblmaer 20—25 at™. [Ipu xopomem
BONOCHA6XEeHNN OOBOTHEHHOCTh TKaHel ckiepodputoB B 1,5-2 pasa MeHble,
yeM y Me3oduToB. IIpu yxynmeHuu BogoobecnedeHnsi 06BOGHEHHOCTb UX TKaHEH
OCTaeTcs NMpaKTUYEeCKH Ha TOM Xe€ YpOBHE, a Y Me30(hHTOB CylIeCTBEHHO CHM-
xaetca. OmHaKo, AIMTEJIbBHOTO 06e3BOXMBAHUSA CKIEPOMUTH He BhHIIEPXHUBAIOT.
TakuM 00pa3oM, OCHOBHOE paziMyue MeXIy Me3o¢pHuTaMu U ckiepodbuTaMu co-

Puc. 176. AnaroMmuyeckue ocob6eHHOCTH KcepodHToB: A — dparMeHT IMCTOBO# TUIACTHH-
KM onieaHapa; B — cxema cTpoeHMs nMCTOBOM IIACTMHKH HOBO3EIaHICKOTO JIbHA, B —
cXeMa CTpOeHHs cTebst IpoKa.

O6o3nauenua: 6.1 — GecLBETHAsA TKaHb, B — BOJIOCKM, B.311 — BEPXHsAA 3MUAEpMa, T.M3D —
ry6uarhiif Me3odwul, rm — runojgepma, X — KyTHKy/Ia, KMO — xam6mii, Kpii — KpHUIITa,
KC — KCHJIEMAa, MX — MEXKJICTHUKH, M3} — Me30(WUI, M.0 — MecTOMHas OOGK/IaIKa,
H.3N — HWXHSA SNugepMa, .0 — NPOBOAAILME MYYKH, N.ILK — MapeHXUMa MepBUYHOM
KOpHI, CKII — CKJIEpeHXUMa, c.M3p — cTonbyaTeiii Mesobwur, ci — cepaLUEeBHHA, Y —
ycreuue, i — ¢moama, xI.T — x10podHIOHOCHAs TKaHb, 31 — 3MUIEpMa
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CTOMT B CIIOCOGHOCTH ITOC/IEIHMX aKTMBHO TOGHIBATh BOIy, 06ecrieynBas €10 TKaHU
B HauGonee cyxoe Bpems roga. Cpeau ckiepoduTOB €CTh M pacTeHHs C MOBEPX-
HOCTHBIMM KOPHEBbIMHM CHCTEMaMH. B 3acyxy oHu cokpaiaior TpaHCIIHpALHIO
M XOpOHIO NEPEHOCAT 06€3BOXMBaHUE U NEPErpes.

JIucteg y cKIEPOGHUTOB OOLIYHO MeNbye, 4eM y Me30(HTOB, Y HEKOTO-
PBIX pacTeHMii, HalpuMEp, Y APOK4, OHM CHUJIbHO PeAylMpOBaHbl, U (PYHKIMIO
¢orocunTesa BHIIONHSET cTeGensb (puc. 176 B).

Hanuuue Ha NMCTOBLIX IUIACTMHKAX MOIIHO Pa3BUTOM KYTHKYJbI, IOBEpX
KOTOpHIA 4acTo oOpa3yercss MOIIHBIA BOCKOBOM HajleT, 3HAYMTEIbHAs TOJMIIMHA
CTEHOK 3MMAEPMAIbHBIX KJIETOK, MPUCYTCTBHE Y HEKOTOPBIX pacTeHMii olpeBec-
HeBalolIei T’UIoAepMbI, CHIbHOE Pa3BUTHE MEXaHUYECKOM TKAHM — CKJIEpEeHXH~
Mbl ¥ OYEHb IJIOTHASI CETh XWJIOK OOYCIOBJIMBAIOT UX TBEPHOCTh H XECTKOCTb
(puc. 176 B). OGwibHOE omylIeHHe, XapaKTEPHOE 11 MHOTUX PacTeHUIA, 3a1MIa-
€T XUBBIE TKAHH OT Ype3MepHOi MHCOSIIMM U neperpeBa. JIUCTBS UMEIOT OYEHB
MHOTO YCTbHII, OOLIYHO PACHOJIOXEHHBIX Ha HMXHEH CTOPOHE IUIACTUHKU. YacTo
OHM NOTPYXEHHI B Me30(HLT WM HAXOAATCSA Ha JHE O0COOBIX MonocTeit — Kpunm,
KaK Yy o/leaHiipa, Y KOTOPOro BHYTpU KpumnT obpasyiorcsi Bonocku (puc. 176 A).
VY KOBBUISI, TMITYaKa W JAPYTHX 3/1aKOB YCTbHMILIAa Pa3BUBAIOTCS Ha BEpXHeH CTO-
pOHeE JIMHEHHBIX JIMCTOBBIX TUIACTUHOK, KOTOPbIE B CYXYIO IOTOAY CKpYYMBalOTCS
B TpYOOUKY, M BEpXHSI SMHUAEpMA C YCThMIIAMU OKa3biBaeTcsd BHYTpH Hee. Bo
BCeX 3THX CIIydasiXx OKpYXaloHIMil YCTbULIAa BO3AYyX ObIBAaET HACHINIEH BONSHBIMU
nmapamMu. B cBsI3M ¢ 5TUM AaXe B caMble XapKHe 4Yachl CYTOK YCTbUYHBIE INENU
OTKPHITHI U (hoTOCHHTE3 He mpekpamiaercs. [1o ynciy ycTbuI ¥ NPOTSKEHHOCTH
XIWIOK Ha € [MHUIIY TOBEPXHOCTH JIUCTOBOH TUIACTUHKY CKJIEPOMUTHI 3HAYUTEIHHO
NPeBOCXOAAT Me30duTH (Tabu. 5).

Ta0mma 5
JUMHa XWIOK M YMCIO YCTHULI HAa €AMHULY TUIOLIANM JTUCTOBBIX TUIACTHHOK
Y KcepodUTOB ¥ ME30()MTOB, NMPUHAIUIEXAIIMX K OJHOMY POIY

Yucno ycremil
Ha BEpXHE U HUXHEH
CkrepoduTthi Mesodurst InuHa xuiox, % CTOpOHAX HCTOBOM
IUIacTHHKY Ha 1 MM?
Yucren npsmoit 100 B.117; H.323
Yucren JIeCHOIA 33 B.0; H.161
IToaMapeHHHK .
S— 100 B.0; H.354
TonmaperHux 37 5.0; H.75-92
KPECTOBBIi
Jly6 npo6xoBBIiA 100 B.0-74; H.0-1169
Jy6 yepeuryarsrii 88 B.0-280; H.0-390
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Crpoenne Mesodwuia BappbupyeT Y pa3HbIX pacTeHuil. OH MOXET GBITh OfI-
HODPOIHBIM, KaK y 3/1aK0B, H T depeHIIMPOBAHHBIM Ha CTOJIOYAThIA M ry6yaThil.
Ilo cpaBHeHuIO ¢ Me30¢muIOM Me30bHTOB OH UMeeT Gostee IUIOTHOE CTpOeHHE,
MEXKIIETHUKM B HeM HeGonbiine. Hepenko BcTpeyaiorcs H3onaTepajbHble JINCThS.
MonHoe passuTHe MEXaHHMYECKUX TKaHEHl XapaKTepHO HE TOJNBKO HJIS JIMCThEB,
HO U OCEBBIX OPraHOB CKJIEPO(MUTOB.

Cykkynernmot

CyKKYJIEHTbl OTIHYAIOTCS OT CKIEpO(UTOB CIOCOOGHOCTHIO HAKAILIMBATh
OonplIMe 3armackl BOXbl M IIO3TOMY MMEIOT OYEHb BBICOKYIO OOBOIHEHHOCTDb
(mo 95-98 %) Tkaneii. HakoruieHue BoIbl CBS3BIBAIOT C OCOGBIM THUIIOM OGMeHa
BEILIECTB, IPY KOTOPOM 06pa3yeTcsi MHOTO IEHTO3, YBEIHYHBAIOIUX BOIOYAEPXKH-
BAIOLIYIO CIIOCOOHOCTD KiieTKH. OCMOTHYECKOe JABJIEHUE Y CYKKYJIEHTOB OOBIYHO
He NpeBbIIaeT 2—3 aT™.

KopHeBble CHCTEMBI Y STHX paCTeHUI1 OBEPXHOCTHBIE, TTONIOLIAIONINE BOXY
TONBKO M3 BEPXHUX CJIOEB IMTOYBHI, MOCHE BbINafieHUs ocaikoB. Mcnonb3yioT oHU
BJIaTy U3 TYMaHOB M pocy. B CHIBHYIO 3aCyXy KOPHM 3THX PacT€HHil Hepeako
OTMMPAIOT, HO TOCJIe HOXIel GLICTPO 00pa3yloTcsl HOBEIE KOPHH.

ITo noxanu3anuu 3amaca BOObl CYKKYJCHTHI AEJAT Ha 2 MOpGOIornyecKmx
TPYNIIEL: CTe0/IEBbIE Y JIUCTOBBIE.

Y cmebnesovix cyxxynenmog MUCTbSI peayIIMPOBAHEI, KaK Y KAKTYCOB, HEKOTO-
pHIX BUIOB MOJIOYasi, CTaneauy, U byHKIMH (HOTOCHMHTE3a BBHIMOJHSAECT CTEOEND,
MOl SMUAECPMOI KOTOPOro pacnojiokeHa XjJIopeHxuma. bompiryio yacth crebisa
cocTaBJIIeT BoJo3anacaiomas napeHxuma.

Jlucmosbte cykiynenmoi, K KOTOPEIM NPHUHAJIEXAT araBel, ajloe, MOJIOAWIIO,
OYMTOK M IPYTU€ pacTeHHUs, 3aMacaloT BOAY B TOJICTHIX M COYHBIX JIUCThAX. DIHU-
JiepMa y 3THX PacTeHHIi IOKPHITA TOJICTOM KyTHKyo# (puc. 177 B, T') 4 BocKOBhIM
HajeroM. Mesodwin cna6o win coBceM He quddepeHpoBaH Ha CTOI0YATHIN
M ry6yateiii. BHYTpeHHS YacTh JMCTa COCTOMT M3 TOHKOCTEHHBIX G€CLIBETHBIX
KJIETOK, COAEpXallMX BOOY M CAU3b. Melike MHOrOYHMCIECHHbIE MpPOBONALIME
MYYKH pacroiaraiorTcsl noj, HapyXHoi, xJIopo@HLUIOHOCHOH 30HOI, HO HEpemKo
1 B GecuBeTHO!N BHYTpeHHei TkaHu (puc. 177 A, B). Y HEKOTOPBIX CYKKYJIEHTOB
MEXaHMYeCKMX TKaHeil Malo, HO B JIUCTbSIX araBbl M APYTHMX HpeacTaBUTENCH
ceMei{CTBa araBOBbIX, B TOM YHMCIle Y Ha3WIMPHOHA, MOLUHLIE CKJIEpEHXMMHBIE
TSKH apMHUPYIOT [POBONSAIIME MYYKH WIH TOOrpadMyecku He CBI3aHbl ¢ HUMH
(puc. 177 A).

CyKKYJIEHTH MMEIOT Malo ycTeHll. JIHEM OHM OOBIYHO 3aKpHITHI, M BOIA
yHANSAeTCs U3 PACTEHMSI HEINIOCPEACTBEHHO Y€PE3 OCHOBHBIE KJIETKH 3MMIEPMBI.

Huskas TpaHCnMpauus M cnaGoe pasBUTHE POTOCHHTE3UPYIOLIEH TKAHH —
OCHOBHBIE IIPUYMHBI 04€Hb MEUIEHHOI'O POCTa CYKKYJIEHTOB.

TunuyHble KcepohUThl MPOU3PACTAIOT, IMaBHBIM 00pa3oM, B TEIUIRIX CTpa-
Hax. B cTpaHax ¢ XOJOOHBIM KJIMMAaTOM TOXE BCTPEYAIOTCH PacTEHHs, UMEIOIIHE
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Puc. 177. AHatoMu4ecKue 0COGEHHOCTH TUCTOBRIX CYKKy/ieHTOB (A—B) u ncammodura (I):
A, B — naswiMpuoH — cxeMa U ¢dparMeHT IUIaCTHHKM ucTa; B — ountox; I' — MKy3ryH.
Obosnauenus: 6.k — GeCHBETHBIE KIIETKH, AP — ApPY3a; 3.K — 3aMbIKAIONIME KNETKH YCTHULA,
K — KYTHKYJIa, K.Cl — KYTHKYJISIDHBIE CJIOM, N.KJI. — MOJIOCTb KJIETKH, M.Il — MpPOBOAsALIHE
ITYYKH, Ty.N — MOXYCTBMYHAsA MOJOCTh; CKJI — CKIEPEHXHMa, CJL.T — CJAU3ecoaepXaias
TKaHb, ¢.M3¢( — cTonGyaTHit Me3odwLI, y — YCTBHIE, XILT — XIOPOQWUIOHOCHAs TKAaHb,
30 — 3nuaepma

KcepoMopdHbIe YEPTH. DTH pacTeHHst Ha3HIBAIOT Heuxpodumamu. B TeueHue Ka-
KOTO-TO HIEpPHO/Ia BPEMEHH OHH CYILECTBYIOT B YCIOBUSIX TaK Ha3biBaeMoii pusmo-
JIOTHYECKO# CYXOCTH, KOTIa BOAa M3-3a HU3KOM TEMIIEPATypHl Cpelibl HEIOCTYIIHA
s pactenuit, K nenxpoduraM npuHamiexar XBOHHbIE PaCTeHHUS, UMEIOLIME MeJT-
KM€, y3KHe, YacTO MrojibYaThie JHCThA. MIX XECTKOCTb OOBACHSETCS HaIHYMEM
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TOJICTOM KYTUKYJIHI, TOJICTOCTEHHBIX KIETOK 3MHUAEPMEI, OPEBECHEBAIOILEH TUIIO-
IepMHI (cM. 1L 9, m. 4).

Pacrenus, o6uTaiolye B XONOOHBIX M CYXMX YCJIOBHSIX BBICOKOTODbSI, B TYH-
Ipe, Ha3bIBAIOT kpuogumamu. OHU NMPUCTIOCOGNEHHI K pa3peXXeHHOCTH BO3/yXa,
CHJIbHOI UHCOMSILMM ¥ 09€Hb HU3KOMY COIEPXaHMIO B BO3[yXe YIJIEKUCIIOTO rasa.

B cyGanbnuiicKoM M alblUMICKOM MOsicax TOp HEpEAKo BCTpeyaloTcs Io-
Iyuikoo6pa3Hble ¢GopMbl pacTeHHit. OHM XapaKTepU3YIOTCA CNaGbhIM AMUKAIbHBIM
POCTOM 1O6EroB, HO OYEHb HHTEHCHUBHBIM MX BETBJIEHUEM, PUBOAALINM K 00Opa-
30BaHMIO TUIOTHOTO CKOIUIEHHS MO6GEroB, HalOMHMHAIOLIETO TMOIYIIKY, ITOBEPX-
HOCTb KOTOpPOi IOKpbITa MENKUMH JHUCTbSMU. Bonpluasi cKyueHHOCTh MOGEroB
crnocoOCTBYET UX 3alllUTe OT BETPa M CO3JAHHMIO BHYTPH KycTa OJaronmpHMsTHBIX
TEIUIOBOrO M BOAHOTO PEXHMOB.

3. Pacrenus u Apyrue 3KojorudeckKne (paKkTopsl

CBeT U BIAXHOCTh BBHI3BIBAIOT HauGoliee YETKO BBIPAXXKCHHBIE M3MEHEHUS
CTPYKTYphI pacteHu#. Hapsiny ¢ HenocpeCTBEeHHBIM, OHM OKa3bIBalOT Ha PaCTeHUS
M KOCBEHHOE BIMSIHHE, YCWIMBAas WIM ociabnss aeiicTBue Ipyrux ¢akropos,
M3 KOTOPBIX BaXHOE 3HaYCHHE UMEIOT 3dagdhuueckue, Wi TIOYBEHHBIE.

IToyBa npexcraBisieT co60it He TONBKO CYOCTPAT ISt 3aKPeTUIeHUs] pACTEHUIA,
HO U MCTOYHHK MX MMHepaibHOro nutanusi. Comepxaiuecss B OYBe BellecTBa
TOCTYNAIOT B KOPHU B BHAE BOAHBIX pacTBOpoB. OnHAKO He Bce BelIECTBA pac-
TBOpUMEI B Boje. M3GBITOK B NMOYBE BOJAOHEPACTBOPUMOIM H3BECTH, IJIABHBIM
00pa3oM, B BUJIe YIJIEKHCIIOTO KaJIbLMA, a TaKXKe cojeit ocdhopHoit, KpeMHHEBOH
M OpraHMYECKHX KHUCIOT [ENIaeT €€ TBEpHOii, KaAMEHMCTOii, MMEIOLEH CUIBHO
IIENIOYHYIO peakluio. TakoBbl, HAIIpMMeEp, MeJIOBhIE OOHAXKEHHUS, HEPEAKO BCTpe-
Yarolmuecs Ha BHICOKMX, OOpHIBUCTHIX Oeperax pex. BecHoii U jieToM B [HEBHOE
BpeMs OHHM CWIBHO HarpeBaloTcsl, a HOYBIO oxyiaxnalorcs. Bricokue Temmeparyp-
HbIE aMILTUTYAbl COYETAIOTCS ¢ HEYCTOMYMBOCTBIO BOTHOIO PEXMMa, NPUBOAALICH
K cyxocTH. CHibHOEe OTpaXXeHHe COMHEYHBIX Jiydeil 6e/lofl TOBEPXHOCTHIO MEJO-
BBIX OOHaXXEHMIiA OIpelesiieT HEKOTOpPhle OCOOEHHOCTH CBETOBOTO peXuMa 3THX
MECTOOOUTAHMIA.

K TakyM yC/IOBHSIM CYIIECTBOBAHMS JIyYLlE€ BCEro IIPUCNOCOGIEHBI pacTeHUs
C KOpHEBO# CHCTEMOIA, TITyOOKO NMPOHUKAIOILEH B TPEUIMHBI MaTePUHCKOH TTOpO-
nbl. KiIeTKH MOBEPXHOCTHBIX TKaHEH JMCTHEB 3THX PACTEHUIN OOBLIYHO COTEpXKAT
3KpaHMpYIOIIHE BEeUIECTBa B BUAE HENMpO3payHBIX KpucTawioB. Kcepomopdusm
MPOABJIAETCA B MEJIKOJIMCTHOCTH M PacCEYEHHOCTH JIMCTOBBIX IJIACTHHOK, CIIOCO0-
HOCTH MX CKPY4YHMBAaTLCS B TPYOGOUKY, KaK Y OBCIHUILI MEJIOBOA, B CYKKYJICHTHOCTH
JIUCTHEB, KaK Y NbHAHKN TlecCYaHoi, 0OMJIBHOM OIYLIEHUH, KaK Y Yyabpelia, HcCcoma.

JIMCTOBBIE IUIAaCTHHKM OOBIYHO aM(puCTOMaTHyecKMe ¢ MHOIOYMCIEHHBIMM
YCTBMIIAMH, B HHX XOPOIIO Pa3BUT CTONOYATHI Me30GhHLT, CeTh XMJIOK IUIOTHas.
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3aconeHue I0YBHI JIETKO PacTBOPMMBIMM COJSIMM, OCOOEHHO XJIOpHIAMH
HATpH#, KaJbLUHXA ¥ MarHus, BhI3BIBAIOT CHIbHOE MOBHIIIEHME OCMOTHYECKOIO a-
BJIeHHs1 TTIOYBEHHOIO PACTBOpA, YXyAIIAET BOMOCHa0XeH’e pPaCTeHMI M OKa3bIBAET
Ha HUX TOKCHYECKOE JIeHCTBIE, NPOSIRISIONIEECs] B HAPYILICHUH a30THOro oOMeHa
¥ HaKOIUICHUHM NPOIYKTOB pacnana Genkos. Pacrenus 3acONEHHBIX MECTOOOMTA-
HUil Ha3bIBAIOT 2atogpumamu. 3aCONEHHBIE MTOYBHl GHIBAIOT 2 THIIOB: COJIOHYAKH
M COJIOHLIEL.

ConoHYak#, BCTpeyalouIMecss B 00JIaCTAX ¢ CyXMM M BJIaXHBIM KIMMAaToM,
XapaKTepU3yIOTC 3aCoJIeHNEM BEPXHUX FTOPH3OHTOB IoYBbl. OHM OOBIYHEI 1714 Oe-
peroB Mopeii, coleHbIX 03ep. JIETOM COIOHYAKU BEICHIXAIOT, IIOKPHIBAsICH CONEBOM
kopkoi. CoJioHIbl, TPUYPOYEHHbIE K PETUOHAM C CYXHM KJIMMAaTOM, OTJIMYaloT-
csl OT COJIOHYAKOB 3acoieHHeM 6ojiee IyOOKMX CIOEB NOYBbI, a2 BEPXHH CIIOH
TONIIMHOM B HECKONBKO CAHTUMETPOB HE 3acojieH. B CBA3M ¢ pa3sHBIMM BOZ-
HBIMM PEXMMaMM 3TUX [TOYB, MPOU3PACTAIOIINE HA HUX PAaCTEeHMs Pa3IM4yaroTCcs
HEKOTOPbIMK NPU3HAKAMMU.

PacTeHus BIaXHBIX COJIOHYAKOB HAKATUIMBAIOT B KJIETOYHBIX BAKYOJISIX MHOTO
coJieif ¥ UMEIOT OYeHb BHICOKOE OCMOTHYECKOE AaBlieHHE, AocTuraoiee 5 000 aTM.
BTO MO3BOJISIET MM NEPEHOCUTH Xapy M 3acyXy. BHEIIHe 5TH pacTeHHs MOXOXH
Ha CYKKYJIEHTHI. Y cojepoca, HalpuMep, JTUCThbsl peAyLIMPOBaHbl, CTe6eNb WieHU-
CTBIi, TOJIBIA. DnuAepMa COCTOMT U3 TOHKOCTEHHBIX OCHOBHBIX KJIETOK M YCTBMII.
B nepBH4HOI KOpe XOpOmIO BbipaXkeHa Cy0anuaepMaibHas IBYCJIONHAsA Nanucan-
Hasl XJIopodWUIOHOCHasl TKaHb. Bolee my60Ko pacionoxXeHa KpyITHOK/IeTouHast
Bofio3amacaiomas napeHxuma. OobeM NepBUYHOM KOPHI 3HAYUTEIIBHO NMPEBHIILIAET
00BEM CTETIBL.

Jpyrue pacteHusi, HampuMep, cBelia, MOXOXHW Ha JIMCTOBHIE CYKKYJIEHTHI.
JIMCTBSl Y HMX MeJIKHe, YTONIIEHHbIE BCJEACTBHE pa3pacTaHus XiIopodHLIOHOC-
HOi TKaHMU.

MHorue raohursl, He HMEIOINE CYKKYIEHTHOTO OGJIMKA, TaKHe KaK TaMa-
PHKC, KEPMEK, CIIOCOOHBI BBIIE/SITH COJM B BHIE BOOHBIX PacTBOPOB OCOOBLIMU
coneBbiMM Xene3kamu (puc. 178 B, T). Bra crnocoGHOCTb CBOMCTBEHHA M pacTe-
HUSM MaHIPOB.

Y CONOHYAKOBHIX pacTeHUi comepXaHue coneii cocrapiser 45—55% or 06-
11eif Macchl 3071bl, @ PACTEHUS COJIOHLIOB HAaKaIUIMBAIOT Bcero 5—7 % coneii. B ux
CTPOCHHMM YETKO BBIPaXXKEHBI YEPThl, CBOMNCTBEHHBIE CKIEpOGhUTAM: OHM XKECTKHUE,
CYXOBaThie, C OOMILHBIM OIYIIEHHEM, MX JIMCTOBRIE TJIACTUHHKH 4aCTO PACCEYEHHI.

Oco0y10 rpyniny cocTaBisIOT pacTeHHsl TOPGSAHBIX 60NOT, B KOTOPBIX CO-
JiepXXaHHe MUHEPAIBbHEIX coyeii MUHMManbHO. OCcHOBHOI Topdoobpa3oBarenp —
charHyM — 006JIaJaeT CIIOCOGHOCTBIO YAEPXHUBATh GONbLIOE KOJIWYECTBO BOABI
THAIMHOBLIMU KJIETKaMH (cM. puc. 31). Do mpusomuT K 3acroio Biaru. Ilpu
00MIBHOM 3aCTOMHOM YBIAXHEHHH U CBSI3aHHBIM C HMM HEJOCTATKOM KHUCJIOpO-
Iia, BRICOKOM KHMCJIOTHOCTBIO Cpefibl, 6J1aronpHsTCTBYIOIICH Pa3sBUTHIO carHyMma,
H €ro HU3KO# TEIUIONPOBONHOCTH, padioxeHue (MHHEPAIM3aLMs) MUKPOOpPra-
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:’uc. 378. AnaroMudeckue ocobeHHocTH JucTa GarynsHuka (A—-B) u crebist Tamapukca
B-T).

Ob6o3nauenua: B.1 — BO3XYXOHOCHAsl MOJNOCTb, B.NGJI — BOJOKHA NPoTOdIO3MEI, B.3N —
BEpXHSAA 3MUAEpMa, I.B — TOJIOBYaThie BOJIOCKM, I. M3p — ryGuaTeiii mesopwmur, K —
KYTHKYJIa, KMO — KaMOmii, KC — KCWJIeMa, JI.I — JINCTOBOM NPOPBIB, JI.C — JIMCTOBOI clel,
MX — MEXKIETHMK, H.31 — HIXHSMA 3MUAEpMa, 0.J1 — OCHOBAHME YEUIyHyaToro Jucra,
cpoclierocs co cre6iem, 0.cl — OfPEeBECHEBILAs CEPALIEBHHA, 1.1 — MPOBOASIILME ITy4YKH,
ILILK — MapeHXMMa NEPBHYHOM KOpbI, My.Nl — HNOAYCTbHYHAs IOJIOCTb, C.X — CPEeAHAA
XWIKA JHCTa, CKJI — CKJIEPEHXMMa, CI.X — CcojieBas XeJie3ka, c.M3¢p — cTonGuaThiit
Me30(WLI, CT.X.T — CToJA0YaTas XI0poWUIOHOCHAs TKaHb, Y — yCTbHLE, G — ¢oama,
XJI.T — XJIOPOPHUIOHOCHAS TKaHb, 31 — 3NHAEpPMa

HHU3MaMHM OTMHUPAIOIIMX YacTeil pacTeHUil MPOUCXOMUT OYEHb MelieHHo. Exeron-
HBbIii IPUPOCT HEPA3IOXMBILENCA OPraHMYECKON MacChl IPUBOAUT K YBETMYEHHIO
TOJILIMHBI TOPPAHOro ClIosi, CO3/aBasi ONACHOCTD IOrPeGeHMs B HEM PacTyIIMX
Ha Gomore pacTeHmii. B CBS3M ¢ 3TUM y HHX Bbipaboranack CIIOCOGHOCTH Ha-
pactaTh BCJE[ 3a HapacTaHMeM Topda TaK, YTO BEPXYIIKM WX NOGEroB Bceria
BBICTYIIAIOT Hall NOBEPXHOCTHIO TOP(da, a HIKHHME YACTH ITOrPYKEHBI B €10 TOJIIY
(cM. puc. 48—1). Y Takux pacTeHuii KOPHEBHILA PACTYT BEPTMKAILHO BBEPX WJIU Ha-
KIIOHHO, Hecs Ha BEPXYLIKE IOYKY, U3 KOTOPOii pa3BMBaeTCsl OJIMCTBEHHBIN MOGer.
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BoisicHeHO, YTO GONOTHBIE PAacCTEHHs IMPUCIOCOONEHH! K MOIIOMIEHMIO XO-
JIOBHOM BOIBI, HO CTPAJAIOT OT a30THOIO rOJIONAHMS M HeNOoCTaTKa coneil. DTuM
0oOBACHSIETCA KCepOMOPGH3M MX JIMCTHEB, XOPOIIO BHIPAXEHHBIH Y KyCTapHUY-
KOB: OaryipHUKa, aHIpOMelbl, OOJOTHOrO MHUpTa, KIIOKBBI M ApYrux. JIMcrhs
y HUX HeGONbLIME, 3MMHE3EJICHBIE, C 3aBEPHYTHIMM Ha HIXKHIOIO CTOPOHY Kpasi-
mu (puc. 178 A). Takue JNMCTBS Ha3BIBAIOT 3puKoudHsimu (OT Ha3BaHMS pofa
Erica — BepecK, BXOIALIETO B ceMeHCTBO BEPECKOBBIX). B aHATOMHYECKOM CTPO-
€HMH JIUCThEB COYETAIOTCs NMpU3HAaKU KcepomopdusMa M rurpoMopdusma. Kax
Yy THUIMYHBIX KCepodUTOB, BEPXHSS CTOPOHA JIMCTOBOM IUIACTMHKHM OnecTsmias
M3-332 HAJIMYMAA BOCKOBOTO HajleTa M TOJCTOM KYTHKYJNHI, JUCTBSI Gudaluais-
Hble C XOPOHIO Pa3BUTBIM CTONGYaThIM Me3odwuroM. DTa cTopoHa HambGonee
CIWIBHO HMCHBITHIBAET AeiCTBHE BRICOKMX JIETHUX TEMIlEpaTyp M BeTpa, yBeJIMUMBa-
joMx ucriapeHre. HUXHsAA cTopoHa IMCTOBOI IUTACTHHKY MaToBas, OmyllleHHasl,
¢ ycreuuaMu. B ryGyatoM Mesoduiuie MHOTO KPYIHBIX MEXKIETHMKOB M BO3-
IyXOHOCHBIX monocreit (puc. 178 B), xapakTepHbIX Wi rurpoduToB, Y KOTOPBIX
OHHM MMEIOTCSl HE TOJIBKO B JIMCTHSX, HO M B IPYTMX opraHax. Tak Kak BO3nyX —
TJIOXO# MPOBOXHUK TEIUIA, TO HATUYKE KPYITHBIX BO3MYXOHOCHBIX MONOCTEH MOX-
HO pacCMaTpHBaTh KaK NPUCIOCOONCHME, 3alIMIIAIONIEe XUBble TKAHU JMCTHEB
OT JeHCTBUSI HU3KMX 3MMHHX TeMIIepaTyp.

HepmocTatoK MUTaHUs HEKOTOPBIE PaCTEHHMs, HAPUMEP, POCSIHKA, BeHEpUHA
MYXOJIOBKA, BOCIOJIHAIOT IEPEXOAOM K <«XHIIHOMY» 00pa3y KH3HH, HCIIONb3YS
JUIE STOM IeJIM HaCEeKOMBIX, YIaBIMBAEMBIX C MOMOIILIO JIOBYMX JINCTHEB.

Crnenuduka meckoB, Kak cybcrpata Ui XKM3HHM PacTeHHM, COCTOMT B HX
Xopoulei aspalyy, Majloil TETUIOEMKOCTH, BEICOKOH TEILIONMPOBOXHOCTH, HU3KOI
BOJOYIEPXXUBAIOIIIEN CIIOCOOHOCTH, OOBSICHSIONME HEAOCTaTOK BOOBI B IOBEPX-
HOCTHBIX CJIOSIX M BBIMBIBaHHE M3 HMX MHHEPAIbHBIX BeliecTB. BecbMa cyue-
CTBEHHast 0COOEHHOCTh MECKOB — MX NMEPEABKKEHHUE MO BIUSHUEM BETpa, TIpU-
BoJifilliee K 0Opa30BaHUIO GapXaHOB, 3aCHINAIOIMX HE TONBKO HEBBICOKHE TPaBHI,
HO ¥ KyCTapHMKH HECKOJILKHMX METPOB BbicoTOl. I103TOMY Ha IecKax MOTyT cylle-
CTBOBATh TOJILKO PAaCTEHHsI C MOIIHOM pacmpocTeproil KOPHEBOI CHUCTEMOM, Kak
y pacTymux B nmycTeisx CpeaHeil A3uu cakcayna U mKy3ryHa. Oco6eHHOCTH MX
KOPHEBBIX CHCTEM OIMCAHEI B pa3jielie, IOCBALIEHHOM CKiIepodHTaM. YaepXaHUIO
Ha TecKax pacTeHHil CIIocOGCTBYeT COMKHYTOCTh MX KOPHEBBIX CHCTEM, a TaKxe
KOHTPaKTHWJIBHOCTb KOPHEi, UX COKpallleHue, O61aroaapsi KOTOpPOMY OHH BTATHBa-
10T HUXKHIOIO YacTh PacTeHUS B ITECOK, YTO OCOOEHHO BaXHO IPHU €0 «IABHXEHUU».
ITosToMy BepxywiKu MOGEroB Bcerlia BO3BBHILIAIOTCS HAN ITOBEPXHOCTBIO Mecya-
Horo cy6crpata. ITo Mepe yBennueHusa BbICOTHI OapxaHa Ha 3achITaHHBIX BETKax
pasBUBAIOTCS MPUIATOYHBIE KOPHHU. B CBA3KM C 3TUM KOpHEBas cCHCTeMa npuobpe-
TaeT sipycHoe crpoeHue. Ha oOHaXeHHBbIX MPUIATOYHBIX KOPHAX 3aKJIaAbIBaIOTCS
NMOYKH, GOPMHUPYIOLIHE KOPHEBEIE OTIIPHLICKH.

HenocraTok Bnard BhI3bIBaeT KCepoMOpP(M3M pacTyIMX Ha IecKaxX pacre-
HMI: JIMCTb Yy HUX MEJIKHE, WHOIAA YelIyeBUIHBIC, Y HEKOTOPBIX pAacTeHWit
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OHM peNyUHUpyIoTCs, ¥ QYHKIMIO (OTOCHMHTE3A OCYLIECTB/ISIIOT 3€JIEHBIE BETOY-
KM, IOJ KOXMIIeH KOTOPhIX HaXONUTCS CJOM OeCIIBETHHIX NapEHXUMHBIX KJIETOK,
coiepXKalluX XHUPOMoXoGHkIE BelleCTBa, 3alIMILalONI}e BHYTPeHHUE TKaHHU OT Ie-
perpeBanus (puc. 177T).

U3 npyrux daxktopoB, AeiCTBYIOIMX Ha paCTEHUS, BaXHOE 3HAYEHHUE UMEIOT
TEMIlepaTypa, BIMsIONIas, [MIaBHBIM 00pa3oM, Ha (U3KONIOrMYecKne NMpPOLIECCHI,
TIPOMCXOAIIME B PAaCTEHUSIX, a TaKKe IBIDKEHHE BO3nyxa — BeTep. JlpeBecHbie
TOpOABl C NMOBEPXHOCTHOM KOPHEBOM CHCTEMO# CTPajaloT OT CWIBHOrO BETpa,
KOTOpHIif HEPEIKO BHIBOPaYMBAaeT UX ¢ KOpHeM. BeTpoBaibHbIE MOpOABI MpeacTa-
BJIEHHI eJIblo, Oepe30il, 6YKOM, a B HEKOTOPBIX CJIy4asX U COCHOM, ecll OHa pacTer
B MECTaX ¢ HENIyOOKHMM 3ajlleraHHeM TPYHTOBEIX BOJ, Ha 0OJIOTE WIK B 30HE Bey-
HOii Mep3noTel. BeTpoycToifuuBBIe pacTeHUs ¢ IIyOOKOH KOPHEBOI cHCTEMOM —
Iy6, cocHa cuOupcKas, IBKAIMUIT, CEKBOMS M ApYrHe MOpOIbI.

ITocTosiHHO nylole OXHOCTOPOHHME BETPHI BHI3HIBAIOT AedOpMAIIMIO KPO-
Hbl, npuoOperaowieil ¢naroyio, oqHOO0KyI0 ¢dopMy. B apkTHuyecKux M BbICO-
KOIOPHBIX MECTOOOMTaHMSAX I'YOUTENbHOE AEeHCTBUE OKA3bIBAET «CHEXHAsl KOPPO-
3Usl» — MCCEYCHHE PacTeHMIt YacTHLIAMHU CHera, TepeMeIalonierocsi ¢ OrpOMHO#M
ckopocTbio. IIpu 3TOM TMOHYT BCe 4acTH pacTeHHs, HE IMOKPHITHIE CHEroM. DTo
TIPUBOIUT K OOPa3’0BaHMIO AEPEBBEB M KYCTAPHUKOB C IUIOCKMMH U HM3KHMU
KPOHaMHU.

B TO Xe BpeMsi BeTep UIrpaeT ¥ NOJOXUTENBHYIO POJIb, OCYIIECTBIISAS OMbLIE-
HMe pacTeHUH, pacpoCTPaHEHHE UX IUIONOB M CEMSIH.

Hapsiny ¢ atTumm cdakTopaMu BHelllHeil cpelbl, 60bIIOE 3HAYEHHE MMEET
M MHUKDPOKJIMMAT, CBOMCTBEHHBII OnpeleNieHHBIM oOuTaHusM. JleiicTBys B COBO-
KYIHOCTH, MUKPOKJIMMaTHyeckie ¢akTophl BHI3LIBAIOT TaK Ha3bIBaEMBbIE HecIle-
uudunyeckue peakiiuy pacTeHUi, MPOABIAIONINECS B CTENICHU Pa3sBUTHS TeX WIH
MHBIX aHATOMHYECKUX UJIM MOPGOIOrHYecKiX MPU3HAKOB, HE Hapylas ux oomieit
CTPYKTYpBI.

Bce 310 cBUAETENLCTBYET O GONBIIMX ANaNTALIMOHHBIX BO3MOXHOCTSIX pacTe-
HMI, UX cocOOHOCTH NpUCTocabauBaThCs K Pa3HbIM YCIOBHSM XHU3HHU.
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Meramop¢o3bl BereraTuBHbIX OPraHoB

1. O6mue nonaTusa o meramopdgose

YcnoBus BHellIHe# cCpefbl XOTS M OKasbiBalOT BIMAHME Ha CTPOEHHUE pa-
CTeHMi, HO, KaK INpPaBWIO, HE NPHUBOMAT K TAKOMY U3MEHEHHUIO BereTaTMBHBIX
OpraHoB, KOTOpoe Aeiajio Ob MX Hey3HaBaeMhIMH. OHU TIPOXOJIKAIOT BBHITTOJHATD
cBoicTBeHHBIe UM (GYHKUMU. ONHAKO BereTaTUBHBIE OPraHbl MYJbTH(YHKIMO-
HAQJIBHBI: HapsAay C IJIaBHOM, KaXABIi U3 HMX OCYILECTBISET U MHOrME AOIONHU-
TesIbHBIE QYHKIMH.

Tak, JUCT, Kak opraH (oTOCHHTe3a, BBIOJHAET U COMPSKEHHBIE C HUM
NPOLIECCH ABIXaHUSA U TPAHCIHPALMK, Y HEKOTOPLIX PAaCTEHMI OH 3amacaeT BO-
Iy, a braropapsi XeJie3uCThIM BOJIOCKaM, HAIMYMIO OCTPHIX IIHMNUKOB MM MHBIX
CTPYKTYp, NpEedOXpaHsSET PacTeHHE OT NOBPEXICHUSA M NOECHAHMS XUBOTHBIMH.
IltaBHBIe QYHKIMM KOPHSI — MOIVIOIEHME BOIBI U 3aKpeIUIeHHe pacTeHus B cy6-
CTpare — He IPENATCTBYIOT €ro YYacTHIO B HAKOIUICHMM 3allacHbIX BEIIECTB.
Crebenb, 10 KOTOPOMY TPaHCIIOPTHPYIOTCS BELIECTBAa MEXIY JIUCTBSIMH U KOPHS-
MU, YIEPXHMBAET JUCTBY, 00eCneYMBaET ONpeNeNeHHYI0 OPUEHTAIIMIO PacTeHu,
cTeONU TPaBIHUCTHIX U MOJIOZIbIE CTe0JIM IPEBECHBIX pacCTeHMIt y4acTByIOT B (o-
TOCHUHTe3€, TKAaHHU CTeOJIsi HEPEAKO CIIyXaTt sl XpaHEHUsI IPONYKTOB 3ariaca.

Eciu pononHuTenbHble (YHKIMM HAYMHAIOT NMpeoOiafaTh Hajx IMIaBHBIMM,
WIM OpraH B IIpOIleCCe pa3sBUTHSA IPUOOpETaeT Kakue-TO HOBble (YHKUMH, OH
OYEeHb CWIBHO H3MeHserca M Mopdoioruyecku, U aHatomMudyecku. Takue BM-
IDOM3MEHEHMs OpPraHOB HA3hIBAIOT Memamopghosamu (OT rped. metamorphosis —
npeBpanieHue, npeobpasoBanue). Bror TepMuH 66U1 npemioxeH K. JIuHHeewm,
onyGnuKoBaBimM B 1755 r. xuury «Metamorphosis plantarum». Meramopdo-
3b1 BO3HMKAIOT KaK CNEJCTBHE NMPUCIIOCOONEHHUSI PACTEHUI K OCOOBIM YCIIOBHAM
CYILleCTBOBaHMSI.

Ha BO3MOXHOCTb BUIIOM3MEHEHMsI BereTaTUBHEIX opraHoB eme B XVI Beke
obpaman BHuMaHue A. Llesansrun (1519-1603), KOTOpBIA CcuMTan JENecTKH
LIBETKOB BUAOM3MEHEHHBIMM JIUCThAMH. M. Manbnuru paccMaTpuBall KOPEHb Kak
YacTh cTe6/s1, BeTBAMErocs Jo Bonockos. K. Jluuueit (1707—1778) npencranmsu
IBETOK KaK COBOKYMHOCTh OHOBpeMEHHO NosBisiontuxcs nuctbeB. K. @. Bonsg
(1733—1794) CYMTANl, YTO BCE YaCTH pacTeHHsl, HECMOTPS Ha MX pa3HooOpa3ue,
MOXHO CBECTH TOJIbKO K JIByM OpraHaM: CTeOJIIO Y JIUCTY.
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HauGonbiee 3HayeHue id pa3BUTHI YyeHHs 0 MeTaMopdo3e UMETH TPYAb
BEJIMKOTO HeMelKoro 1moarta u ¢wiocoda Y. B. [ére (1749-1832), mpu3sHapabiie-
TO UACHTHYHOCTh Bcex yactel pacteHusaA. OH monarai, YTo Bce OpraHbl pacTeHUs
TIPOMCXONAT M3 GOKOBOIO, WU aNMeHAUKYISIPHOTO OpraHa, KOTOphIH, OCcTaBasiCh
B OCHOBE BCEIIa ONHHM M TEM Xe, U3MeHseTcs B npouecce pasputus. U. B. I'éte
' HashIBAJ €ro JIMCTOM, HE YIONOOMsAfA, OMHAKO, OGHYHOMY BETETATHBHOMY JIMC-
Ty. BriocsieicTBUM 3TOT OpraH anneHAuKYJISpHBINA OopraH ObUI Ha3BaH PULIOMOM.
. B. I'éte 3aHuMaiicsi, IaBHBIM 00pa3oM, M3YYeHMEM Pa3BUTHSI BereTaTMBHBIX
M CIIOPOHOCHBIX MoGeroB, HO He Meramopdo3oM pacteHmit Boobme. Ero uH-
TepecOBAIM Te TPEBPALICHHS, KOTOPhIE NMPOUCXONAT B OHTOreHe3e OTHOJIETHETO
pacrenns. OH OCHOBaJl OHTOreHETHYECKYIO MOPGOJIOTHIO pacTeHHit, Wiu Mopdo-
JIOTHIO Pa3BUTHS, ONMPAIOUIYIOCA Ha NpeACTaB/ieHHe O €AMHCTBE MPOMCXOXICHUS
M MeTaMop¢03e OpPraHOB pacTeHHit.

H.B.Tére u ero mocnenosare He ObUIM CTOPOHHUKAMHM HIEH UCTOpHYEC-
KOTO Pa3BUTHs OPraHOB, KOTOpas YTBEPAWIACH B HayKe TOJIBKO IOCje pa3pabor-
KH 9BOJIIOLIMOHHOM TEOpHH, CBA3aHHOM, mpexne Bcero, ¢ uMeHeM Y. apsuHa
(1809-1882). B coorBeTcTBMH C 3TOi TeopHel, MeTaMop03 — He MPOCTOoe BUAO-
M3MeHEHHe OpraHOB, IPOUCXOJiAIlEe B OHTOTEHE3e pacTeHHsl. DTO TEHETHYECKH
3aKpeIUIeHHbIN mpolecc Mpeobpa3oBaHus ¥ IPeBPaIieHNsA OXHUX OPTAHOB B JpY-
TMe TOJ BIMSHUEM HM3MEHSABINMXCH YCIOBMI XWU3HW, MUTAHUS, BHIIOJHIEMBIX
MK GYHKIUH, KOTOPBIMH CONPOBOXIANIOCH MCTOPUYECKOE Pa3BUTHE BUIA.

2. Meramop¢oas nodera

IToGer, npeacraBasgiomUii cO60M 1IEIOCTHYIO CTPYKTYPHO-(GYHKIIMOHATBLHYIO
cHcTeMY, cioco6eH K pa3HOOOpa3sHhIM BUIOU3MEHEHHSIM, YTO CBS3aHO HE TOJIBKO
C ero MyJasTU(QYHKIMOHAIBHOCTBIO, HO M JIAGWJIBHOCTBIO IOBEACHHS B Pa3HBIX
YCJIOBMSIX CyHIECTBOBaHMSA. MeTaMop¢hu3HUpOBaThCd MOIYT IJIaBHBIE M GOKOBHIE
noGeru pacTeHui, MOYKH M JUCTBS.

CaMbIM ITPOCTHIM BHIOM3MEHEHHMEM [JIaBHOTO ITOOEra MOXHO CYMTATh KOYaH
OOGLIYHON CTONOBOM KamycThl, TPEACTaBSIIONIMNA CcOOOH, MO CyIiecTBY, MOYKY
TUraHTCKHUX Pa3MEPOB; CPEIHION YacTh KOYaHa 3aHUMAeT MACHCTHIIA cTe6enb (Ko-
Yepkira), BIONb KOTOPOrO PacHONOXEHbI COYHBIE MACHCThiC JMcThs. Hambonee
MeJIKHe M MOJIOZIble M3 HUX HAXONATCS BHYTPM KOYaHA, BOKPYr KOHYca Hapacra-
HMsI, KOTOPEIM 3aKaH4YMBaeTcs Kodephira. Y GprocceNbcKoil KanycTsl o6pasyorcs
MeJIKHE KOYaHB! U3 GOKOBBIX ITOYEK.

B xouaHe o6a opraHa mo6era y4acTBYIOT B HAaKOIUICHMM IUTATeNbHBIX Be-
LIECTB: BOIOPAaCTBOPHMEIX CaxapoB U APYTHX 6MONOIMYECKH LIEHHEIX COeAMHEHHI,
B TOM YMCJie BATAMMHOB, HO OCHOBHAsI POJIb NIPUHAIEXUT JIUCThSM.

B MeraMopdH3MpOBaHHBIX II00Erax MHOrO THIIA 3aIlaCHEIE BELIECTBA COCpe-
IOTOYEeHHI TM60 B cTe6IsX, TM60 B IUCTHSIX. B nipupoie mmMpoxo pacnpocTpaHeHs!
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noa3eMHble noberi: KOpHEBHIA, KIyOHH, KITyOHEIyKOBHIIbI, JyKOBULBL. OHHU
y4acTBYIOT TaKXKe B BeT€TaTMBHOM Pa3MHOXEHUM pacTeHUI.

Kopnesuwe npencraniser co0oii nober ¢ yenryeBUAHRMM JTMCTHSIMU HU30BOM
¢opmanuu, oykaMyu M NPUIATOYHBIMM KOopHsAMH. Ha 1moBepXHOCTHM MHOIOJET-
Hero KOPHEBMILA XOpOIIO 3aMETHBI PYOIbI OT MPONLTIOrOAHMX HU3OBhIX JIMCTHEB
¥ OTMEPIIMX OOEroB, a Ha paHHeW cTamuy pa3sBUTHSA — pyOell OT ceMsIoJH,
IO KOTOPHIM HAaXOIMTCS TMIIOKOTWIb, IPaHUYALIMiA ¢ 3apOABILIEBEIM KOPHEM
(puc. 179 B). KopHeBuIe UMeET JOBOJIBHO MHOIO NPUIATOYHBIX KOpHEH. Y He-
KOTOpBIX canporpodoB, HallpuMep, Y JalbsHa U3 ceMeicTBa OPXMIHEIX, KOpHEH
HeT, MX (yHKIMHU BHINOIHAET CaMO KOPAJUIOBHIHO Pa3BeTBIEHHOE KOPHEBHILE.
OGHEIYHO KOPHEBHILA NOA3EMHBIE, HO Y KONBITHA, MEOYHHIIBI ¥ IPYTHX PacTeHUH
OHU HaJ3eMHBIE.

Pac. 179. O6umit Bux (A) u yacTh Monogoro kopHesuia (B) KyneHsL.

Obo3nauenus: M — TIMNOKOTWIb, JLp — JIACTOBbIC PYOUBI, H.J1 — HH30BBIE JIHCThS,
ILKp — NEpBUYHHIA KOPEHb, P.K — NMPHAATOYHBIE KOPHH, M4 — MOYKa, P.0.1 — PyOUH
OT OTMepIIHX N06eros, c.p — pyGel oT onasLIeif ceManonu, cT — crebenb

ITponoIKNTENPHOCTh XU3HM KOPHEBHMII BapbUpyeT B HIMPOKMX IIpenenax:
Y melpes OHM XMBYT 2-3 roma, y BeHepuHa 6ammayka — 22-25 jer. OHu
TIOCTOSIHHO OTMHMpAIOT C 6a3aibHOM M HApacTaloT C IMepefHel, alnuKanbHOM,
CTopoHbi. ExXeromHelit NpypocT KopHeBuiNa nesipest gocturaer 1-1,5 M, BOpPOHbero
Masa — 5-8 cM, a BETPEHHUIIHI JIIOTHYHOM — 1,5-3 cM.

Kak u HansemHble nobGern, KOpHeBMIlla MOTYT HapacTaTh MOHOIOOWAIBHO
¥ CUMIIOOHMAJILHO.



316  Yacrs I1. Pazsumue u cmpoenue eecemamu6Hbix Op2aHO8 pacmeHuii

ITouku, pasBuBaiomuecs B Hag3eMHBE N0Gerd, OOBIYHO MUMEIOT IUIOTHBIE
YelyH, NpeoXpaHsole KOHYC HapacTaH!us OT MOBPeXIeHUS NOYBEHHBIMH Ya-
ctutamu. Iocne BhixoJa Ha TOBEPXHOCTh MOYBHI YelIyHM OMajgaloT. B moukax
HEKOTOpBIX pPacTeHW 3alLUTHBIX CTPYKTYP HeT. Takue MOYKHM HaxXOUATCS OObIY-
HO Ha KOHI[@X KPIOYKOBUAHO M3OTHYTBIX BEPXYILIEK IOGEroB, KOTOPLIE PacTyT,
pa3zBuras yacTunbl 1oyBbl. IIpy BhIXOoe Ha IOBEPXHOCTH BEPXYIIKH TOGEroB
BHIIPAMJIAIOTCS, BBIHOCS ITOYKU HapyXy.

ToHKMe, CWIBHO pa3BeTBICHHELIE NOJI3yYie KOPHEBUIIA XapaKTEPHBI IS TTbi-
pesi, KOPOTKUE M HOBOJBHO MSICUCTBIE — IJISl KYNIEHBI, MpHCa, OYEHb TOJCThIE —
Ui KyObIUKW, KYBIIMHKA. B GONBIIMHCTBE CiTyyaeB KOPHEBMINA FOPU3OHTANIb-
Hble (niazuomponHsie) NN KOCO pacTymue. ¥V BajepuaHbl JIEKapCTBEHHOM, IO~
JIOpPOXHUKA OomnbiIoro, 6YKBHUIIBI JIEKapCTBEHHOU OHM opmomponHbie, pacTyliue
BEPTHKAIBHO BHHM3. Y HEKOTOPBIX 30HTMYHBIX, B TOM YHCJIEe Y Bexa SIOBUTOrO,
BcTpevaltonierocs: Ha 6010Tax ¥ 3a060/104eHHBIX Geperax BOg0eMOB, KOPOTKHE TOJ-
CTHIE BepTUKAJbHEIE KOPHEBMILA UMEIOT BHYTPHM MHOTOYMCIIEHHBIE MOINEpeYyHbie
HIEJICBUIHbIE BO3yXOHOCHKIE KaMephl.

AHaToMHnyecKH cTebJieBasi 4acTb KOPHEBMILA CXOIHA CO cTeOIeM HaI3eMHOro
mobera, OTJIMYasACh OT HEro GoJiee LIMPOKO# NMEPBUYHOM KOPO#i, B KOTOPOIi OTKJIa-
JBIBAIOTCS 3allacHbE BEIIECTBA, M OOBIYHO XOPOLIO BBIPDAXKEHHOI SHAONEPMON,
000/I0YKM KJIETOK KOTOpo#i uMeroT mosicku Kacnapu. V jaHapilia BHyTpEHHHE
1 GOKOBbIE CTEHKH KJIETOK SHIOJEPMBI YTONIAIOTCS U oxpeBecHeBaioT. [ToakoBo-
obpa3sHbie YTOJIIEHUsI HePEeAKO 00pa3yloTcsl ¥ y MpUIEraloIuX K SHIOAEepME Ma-
PEHXUMHBIX KJIETOK IEpBUYHOM Kopbl. OCO6eHHOCTh KOPHEBUIIIA JIAHIBIIIA COCTO-
MT TaKKe B HUIMYMHU IBYX TUIIOB NPOBOASIIIMX NMYYKOB: MPUMBIKAIOLMUX K IIEPULIU-
KJIy KOJUIaTEPANbHAIX ¢ JYyTo0Opa3sHO U30THYTOM Ha IOIepeYHOM Cpe3e KCIIEMOI,
¥ BHYTPEHHMX, aM(pHBa3aIbHBIX, B KOTOPEIX KCHJIEMA CO BCEX CTOPOH OKPYXaer
¢dnoamy. Ects u nepexonssie GopMbl MeXIy ITHMH THIIaMH IyukoB (puc. 180).

Puc. 180. Ctpoenne KopHesuia
JIaHIbILIA Ha TIONEPEeYHOM cpese.
Obo3navenus: Ki1m — KoJUlare-
PIbHBIA MyYyoK, KC — KCWIema,
KILII, — KOHUeHTpuyeckuit (amu-
Ba3aIbHbIA) MyYOK, M — NAPEHXHU-
Ma, I.K — NepBMYHAas Kopa, i —
nepuunkn, ¢dn — dnosma, 3 —
SHIOAEpPMa, 3N — 3MuAepMa
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KopHeBuia co BTOpUYHBIM YTONILEHHEM, CBOUCTBEHHEBIE ABYIONLHBHIM pa-
CTEHUSIM, OTIMYAIOTCA OT HAaJ3eMHBIX CTeOeil OTCYTCTBHEM WM OYEHb ClabbiM
Pa3BUTHEM MEXaHWYECKMX TKaHed M HaIMYMEM aKTHBHO JWJIATHPYIONIMX LIMpO-
KHX CEpALECBHHHBIX Jyuei U OOBIYHO Gojlee HIMPOKOH 30HOM NEepBHYHOI KOpHI.
B MHOTrOJIETHUX KODHEBHILAX pa3BUTa NEpUIepMa.

Cmonon — yIIMHEHHBI TOHKMIA NOGEr ¢ HeJOPa3BUTBIMY JIMCThSIMU. B oT-
JINYME OT KOPHEBUILA OH OOBLIYHO HENONTroBeYeH. Y MYCKYCHMIIBI, KUCMIIBI
(puc. 181) CTONIOHHI YYacTBYIOT B HaKOIUIEHHH IUTATENbHBIX BELIECTB, OTKIalbI-
BaIOLMXCS B CWIBHO YTOJNIUAIOIMXCA HU3OBBIX JIMCTBAX, HO OCHOBHasA DYyHKLMS
CTOJIOHA — y4acTHe B BEr€TaTUBHOM Pa3MHOXEHUU.

Puc. 181. OOCmwmit Bua KMCIMLEL.
Obo3nauenus: 3.1 — 3anacaiolue
MOA3eMHBIE JINCTHA, MP.K — NpHaa-
TOYHbIE KOPHH, CT — CTOJIOH

Knybenv B OTIINYME OT KOPHEBMILA M CTOJIOHA CHWJIBHO YKOPOYEH U YTOJIIEH.
3anacHble BELECTBA B HEM JIOKQIM3YIOTCA B cTe0JIeBOM NMapeHXuMe.

KnyOHu Moryr pasBuBaThCA Ha KOpHEBMINAX, CTONOHAX, INIaBHOM moGere
M JpYrHUX 4acTaX pacTteHuid. OHM MOryT ObITh MOA3EMHBIMH M Hal3eMHBIMHU.

MouHble KOPHEBUIMHBIE KITYOHH ¢ GOJNBIIMM KOJIHYECTBOM Kpaxmaia Xapak-
TEPHHI JUIS Tapo, WIM KOJOKa3uK CheNOOHOM U3 CEMENCTBA apOMIHEIX, KOTOPYIO
KyJABTUBUPYIOT B TPOIIMYECKUX M CyOTPONMYECKMX CTpaHaXx.

Y xaprodens Ki1y6HU HOPMUPYIOTCS Ha MOA3EMHBIX CTOJIOHAX — 6e0BaThIX
XPYIIKMX 1o0erax ¢ 4YEeyeBUAHBIMU JIMCTBSIMM, Pa3BHUBAIOIIMXCA M3 Ma3yMIHBIX
NoYeK, HaXOAUIMXCSA B OCHOBAHMH ONMCTBEHHBIX moGeros (puc. 182). IMocne
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NpeKpallieH|s1 pocTa CTOJIOHA B NOYKE, PacCHONOXEHHOM Ha ero KOHIIe, pa3pacTa-
eTcs oceBast YacTh BCJIeCTBUE 00pa30BaHusl KaMOHeEM CHJIBHO ITapEHXHMaTH3HPO-
BaHHKIX POBOJAILKMX TKaHeH, U HpopMUpyeTcs KITyOeHb, BCKOpe ITOKPHIBAIOIIMIACS
mepuiepMoii. Ha ero moBepXHOCTH B OYEPEXHOM NOPSIIKE pacilonaraloTcs nasyml-
Hble OIMHOYHBIE WM, Yallle, COGPaHHbIE B IPYIIIH I04KK — 21a3ku (puc. 182 B),
CHIsIIME B HeGONBIIMX SIMKaX, 0OpaMJIEHHLIX C OBHON CTOpOHBI Opoexamu —
OCTaTKaMHM OCHOBaHuii JucTheB. Ha Bepxylke KiyOHs ria3ku Gojiee CKydeHHI,
YeM B €ro HUXHeHl 4acTH, OTXojdWiei oT cronoHa. Y kKaprodeis HeGONb-
IMe KIyOGHH MOTYT pasBMBAThCS M M3 HUXHMX IAa3yIIHBRIX IOYEK HAaI3eMHOro
noGera.

Puc. 182. Pasputne KinyGHeii y kaprodens: A — Monogoe pacreHue; b — Havamo
pasBUTHS KiTyOHs; B — B3pociioe pacreHue.

Obo3Hauenusa: T — TNA3KW, 3.K1 — 3peNblil KIyOoeHb, K — KOpHH, H.p.KI —
HayaJIo PasBUTUA KIYOHA, I.CT — MOYKA HA KOHLE CTOJOHA, CX — CeMSIOJH,
CT — CTOJIOHBI

KinyoHu TonmuHamMOypa, WM 3eMJISSHOH TpylIM, Toxe o6pa3yloTcss Ha CTo-
noHax. IIpoBoisiiue TKaHM B HHX c1abo pa3BuThl. KiyGHM GOraTel MHYJIHHOM,
KOTOpBIA OTKJIA[BIBaeTCAd TIPEUMYIIECTBEHHO B CTE0IEBOI IapeHXHuMe.

Kiy6uu, dopmupyrommmecss Ha CTOJIOHAX M KOPHEBHINAX, HEIOJIOBEYHEHIE.
OHH COXPaHAIOTCSA TOJHKO OJUH I'ofi, MEXIY ABYMS BETeTALIMOHHBLIMH TIEPHOIAMH,
OTMMpasi IIOCJIE Pa3BUTHSA M3 MX IOYEK OJMCTBEHHBIX NM0OGEroB, MOTPeGSIONIMX
NUTaTebHEIE BEIleCTBA JO TeX IOop, NOKa He o0pa3yloTcss KOpHH, M pacTeHMs
He mepeiayT K CaMOCTOSITEIbHOMY NMUTAHMIO.

VY xoxymatku monoii, G6yTeHs KIyOHEHOCHOro, HIMKJIaMeHa B 00pa3oBaHMM
KIIyOHSI yJacCTBYET TMITIOKOTHIb, Y 3asd4bed KAlyCThl — THIIOKOTWIb U TIABHBIA
KopeHb. JunoxomuavHsle kayOHu — MHOTOJIETHHE.
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Hansemunie xiyOHM, pa3sBMBAIOIIMECS U3 HUXKHEH YACTH INIaBHOTO moGera,
XapaKTepHHI Ui KaIycThl KoIbpalu.

* Y HexorophIX 3NMUGUTHEIX opxuieit KIyOHU (GOPMHUPYIOTCS M3 OXHOro WM
HECKOJIbKMX HIXKHHX MEXNOY3/uii tobera. OHM MMEIOT INAPOBHAHYIO, LIWIMHIPY-
4ecKylo Wwin uHyIo (opMy. VX HaspiBaloT mybepudusmu (cM. puc. 199 B), Bremne
OHH MHOTIAA NMOXOXH Ha JIyKoBMIly. BoNblylo YacTh TyGepuaMsa COCTaBiseT Na-
peHXMMa, KIETKM KOTOpoil comepXaT ciu3b. TyOepHauH 3eJicHRE U Y4acTBYIOT
B hoToCHHTE3E.

Y HeKOTOphIX 371aKOB HeGonplMe KIyOHHM pa3sBUBAIOTCS M3 YKOPOYEHHBIX
HIDKHUX MEXIOY3Idit mobera. ¥ MOIMHUHM roly60ii oHi GoraThi FeMUIIEILTIONO30iA,
npujalomed UM TBEpIOCTh M HMPOYHOCTh, Y SUMEHS KIIyOHEHOCHOIO KIyGHU
3anacaioT BOqy.

Menkue xy6eHBKH MOTYT Pa3BUBaThCSA M B 00J1aCTH COLIBETHA. Y ropia Xu-
BOpOJALIETO, HANPUMEDP, OHU 0OPa3yIoTcs B NMa3yXaX HMXXKHHUX KPOIOIIKX JIMCThEB
couBerusa. X mMOYKM HAYKMHAIOT IIPOpACTaTh yXe HA MaTepUHCKOM DPacTeHMH.
IToce onaneHusi OHK YKOPEHSIOTCS, 00pa3ys HOBbIE PaCTEHUS.

Jlykosuya, Kak W KiIyOeHb, TpeACTaBiIseT coboi crenualIu3npoBaHHBIM,
BUIOM3MEHEHHBI YKOpOYEHHBIH 1o0er, CJIyXaluii He TOJNBKO IS XpaHeHWs
NUTATENBHBIX BEIIECTB, HO W IS IepeHeceHUsi HeOJaronpUATHHIX TEPHOIOB
TOjia, BETeTaTMBHOIO BO30OHOBJIEHMS M PasMHOXEHHS pacTeHMil. JIykoBuIIbI
CBOMCTBEHHHI OIHOJMOJIbHBIM PaCTEHHAM U3 CEMEHCTB JIMICHHBIX, aMapHJUIMCOBBIX
u apyrux. Kak uckioyeHrue, OHH BCTPEYaloTCsl Y ABYHONBHBIX: HEKOTOPHIX BUIIOB
KUCTMIIB ¥ XUPSIHKHU.

CreGenb, Ha3bIBaeMbIll doHyem, B JIYKOBHIIE CWIHHO peXylHMpOBaH M Gomee
WM MeHee yiuiomeH. OH HeceT JIMCThsl B BUJE YeLlyii, a B HIXHel 4YacTH — Npu-
JaToyHble KOPHU. B oTiMyme oT KOpHeBUIIA M KIyOHS 3amacaloliMMi OpraHaMH
JIYKOBULbI CITyXar MsicucThie yemnrym (puc. 183 A, B).

B omHONeTHUX JYKOBMIIAX TIONbIIAHA, pAOYMKA YEHIYH XUBYT TONLKO OIUH
rof, OTMHUpas K KOHIy CJIEAyIOmero Iocie MX oOpa3oBaHUSI BereTallMOHHO-
IO nepuoia M NpeBpallasCh B CyXue IUICHYAThie 3alIMTHbIE HAapYXHbIC YELIyH.
B MHoroneTHHX JIYyKOBMLIAX HapiWcca, THALMHTA, IPOJIECKH, ITOACHEXHUKA Msi-
CHCTBIE JIYKOBULBI ()YHKIIMOHMPYIOT KaK OpPraHBI 3amaca B TeYeHMe HEeCKOJBLKHX
Jiet. JIykoBUIIa KaHIOBIKA CHOMPCKOrO M KABKA3CKOTO MMEET JIMUIb ONHY MSCH-
CTYIO Yellylo, B JIyKOBULE PA0YMKa 3THX Yellyl 2—4, MHOTOUUCIEHHBIE YEIIyH
CBOMCTBEHHHI JIYKOBULIAM TIPOJIECKH, HAPLIUCCa ¥ IPYTHX pacteHuit (puc. 184).

ITo mMopdonoruyeckoit npupone 4emryi JYKOBHLB HEONMHAKOBH. Y DPAO-
Y¥Ka, TIONbIIaHA, HEKOTOPBIX BUAOB JIWJIMK YelIyH NMpeICTaBIAIOT COO0H JIMCTBA
HHU30BO# (opMalMK, UTpaIOIIKe TONBKO 3aNacalollylo pojib. Y yepeMIIH, JyKa,
NITHIEMIIEYHAKA 3TO IIMPOKME OCHOBAaHMS aCCHMMIMPYIOIIMX JHCThEB. JIyKo-
BULBI MHOTMX DacTeHMH uMeroT o6a THma demryii. B OCHOBaHMM JIyKOBHIIBI
JIMIMK GEJIOCHEXHOM pacronoxeHbl 6—20 HU30BBIX YEIIYHYaTHIX JIACTHEB, BBI-
e — 6-16 acCHMIIMPYIOLIUX NTUCTHEB C INUPOKMMH MACHCTHIMU OCHOBAHMSIMH,
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Puc. 183. JIykoBuusl 1 Kiy6HenykoBuua (a — obwmit Bug, 6 —
B pa3pese): A — IUleHyaTast aykosuua; b — vemryituaras sykopu-
ua; B — xiybHenykosuua.

Ob6o3navenus: IH — JOHLE, Np.K — NPUIATOYHBIE KOPHH, YII —

Heuryu

a TaKXe HECKOJIBKO CTe6JIEBhIX 3eJIEHBIX TUCTHEB C Y3KMMHU ocHoBaHuAMM. ITo To-
My Xe IUIaHy yCTpOeHa JIyKOBMIIA TMallMHTa, HO ofllee YuciO Yeuryit B Hei
3HAYMTEILHO MEHBIIIE,

Io cTpoeHMIO 4emyii M MX PAaClONOXEHHWIO pa3IMyaloT 2 IABHEIX THUIA
JYKOBUL: 1) naenuamoie, B KOTOPHIX KaXIas Yellys, CpacTasch CBOUMH KpasMHU,
TIONTHOCTBIO OXBAaTHIBAET BHYTPEHHIOIO YELIYI0, KaK B JIyKOBHIIE JiyKa (puc. 183 A);
2) uewyiinamoie, WA 4epenumuamyie, B KOTOPHIX JOBOJIBHO Y3KUE YEIIYH TONBKO
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Puc. 184. Tunsl cTpoeHus YeuryiiuaThix JIYKOBHIL (2 — Ha nomepeyHom, 6 —
Ha TPOJOJBHOM cpe3e): A — ofHodewyifuatas; b — aByxdewryituaras; B —
MHOroYeuryifyaras.

Obosnavenus: IH — AOHUE, NpP.K — NPUIATOYHbIE KOPDHM, MY — IOYKA
BO30GHOBNIEHH, C.H.Y — CYXHE HapyXHBIEC YESUIYH, IIB — 334aTOK LBETKA WK
COLIBETHSI, YIII — MSACHUCThIE YELIYyH

CONPUKACAIOTCA KpasMM WIM CJierka IPUKPHIBAIOT COCENHME YCIlyH, KaK y JIM-
nuu (puc. 183 B). BerpeuaioTest Takke JIYKOBUIIE], COYETAIOIIME NPU3HAKK 06GOMX
TUTIOB.

JIyKOBHMIIBI MOTYT GBITH MOHOTIOAMAILHBIMYU, KaK y HapLucca, ¥ CUMIIONH-
aIbHBIMU, KaK Y IMauMHTa. B mepBoM ciiyyae LIBETOHOCHBIA IOGer pa3BUBaeT-
Cs U3 NMOYKM, Haxoisiueics B ma3yxe MACHCTOH Y€lIyH, a KOHYC HapacTaHUs
nponospkaet GopMHpPOBaTh 3a4aTKK HOBBIX Yelryil. Bo BTopoM ciyyae Bcs Mepu-
CTeMa KOHyca HapacTaHHs MCHOJIb3yeTcsi Ha 06pa3oBaHMe LIBETOHOCHOTIO mobera,
a 3aYaTKHM HOBBIX Yellyil pa3BUBAIOTCA B Ma3yLIHOM NOYKE, pacrojoXeHHOH
Ha BepXyILKe JIOHLa WIH Y ero ocHOBaHHA. B ma3syxax yelryil MoryT pasBUBaThCs
TOYEpHUE JIYKOBMLBI, WM demku. B ONHONETHUX JIYKOBHLAX OHM OTHC/SIOTCH
OT MaTePUHCKOM JIyKOBMLIBI B roll MX oOpa3oBaHUsA, B MHOTOJIETHE# — ocTalorcs
CBA33HHBIMH C HeH MO OTMHMpaHUs UX Kpowoued uemyn. C moMoIbio AeTOK
OCYINECTBJISIETCS] BEreTaTUBHOE pa3MHOXEHHE JIYKOBUYHBIX PacTeHMIA.

Ho cux mop peus 1UIa 0 MOX3eMHBIX JyKoBHOax. HaaseMHble JTyKOBUIbI
SHaYUTEIbHO Melbue, X OOBIYHO HAa3hIBalOT aykKoeuukamu. OHM (GopMUpyIOoTCS

M3 Na3ylIHLIX MOYeK BEreTaTHUBHBIX (IIMJIH}I 'mrponaﬂ) M LBETOHOCHBIX NOOEroB
22 3ax. 53
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(HexOTOpbIe BUABI YK, MATIUK anpnuiickuit). JIYKOBUYKH OTHENSIOTCA OT CTe6-
Jisi, TIAfIAl0T Ha 3eMJTIO M YKOPEHSIoTcs, 06pa3ys HOBbIE pacTeHMS.

KaybHenyxoeuya — monseMHoe BHAOU3MEHEHMeE Mobera, coueTalolmiee NpH-~
3HaKM KOpHEBHUINA U TYKoBULH (puc. 183 B). OHa passuBaeTcst M3 moGera ¢ CIILHO
YKOPOYEHHEIM CTeGJIeM, OT HUXHEN YacTU KOTOPOro OTXOHNAT NPUAATOYHbIE KOp-
HU. Ha Bepxylike KiIyOHENyKOBHIBI WM B €€ OCHOBaHHM HAaXOOUTCA NOYKa,
U3 KOTopoi obpasyeTcsi LiBeTOHOCHBIM Io6er. CrebGesib KITyOHETYKOBULIBI TO-
KPHIT OCHOBAaHMSIMU OTMEPIINX NPOULIONOAHUX JMCThEB, MMEIOIIMX BHI CYXMX
IUleHYaThIX Yemryil. M3 mouek, HaxoAsiuxcsi B MX Ia3yxaX, pa3sBUBAIOTCH HO-
Bble KIIyOHEJyKOBULBI — AeTKU. KiyOHeIyKoBHIIBI UMEIOT adpaH, IIaguomyc,
6e3BpeMEHHUK.

2.1. BupousMeHeHHs HAJ3EMHBIX N100EroB

Meramophu3upoBaHHBIE TOOETH MOTYT CIYXHWTh HE TOJbKO ISl XpaHEHHUS
TUTATEJbHBIX BEIIECTB, BOCIIPOM3BEICHHS M Pa3sMHOXEHHUsI paCTeHHi, HO BBIION-
HATb ¥ ApyTHe GYHKUHM.

YV HeKOTOpBIX pacTeHUit NoOeru B NMpoIiecce Pa3BUTHS TEPSIOT JIUCThs, U Ho-
TOCHHTE3UPYIOIMM OPraHOM CTAaHOBUTCS CTeGelib, Ha3LIBAEMBIil B 3TOM Ciyyae
Kknadoduem. OGBHIYHO OH YIUTOILEH, KaK y TPOIMMYECKOTO pAaCTeHHsi MIOJNIECHOEKHH,
WIM TOMaJIOK/Iagyca, U3 ceMeiicTBa rpeyumiHbix (puc. 185). B yamax xopowuro
BBIPaXEHHI TIEPETSKKU, MO3TOMY KIaNOAUi BBIIJSITUT WIEHUCTHIM. Bo BilaxHbIX
YCIOBHSAX KJIaXOAMM MOTYT OBITh OJIMCTBEHHBIMH, HO B CYXYIO IOTOHY JIUCTBSI

g [ ]
Puc. 185. O6Gumit Bua MIOJIEHGEKUH TUIOCKO-
BETOYHOM.
Obosnauenus: Ko — KIAZOAUH, J1 — JIACTHSA,
CLIB — COLIBETHE, Y3 — Yy3eI
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onanator. Kak opraH ¢oTocuHTe3a Kiamoiuii MMeeT XOpOLIO Pa3BHUTYIO XJIOpO-
(PWIIOHOCHYIO TKaHb, PACIIOJIOXEHHYIO IO SIMAEPMON.

Knanomuu, 11o BHEIIHEMY BUIY CXOIHBIE C IMCTHAMMU, HA3bIBAIOT uatoxaadu-
amu (puc. 186). OHI pa3BUBAIOTCA U3 GOKOBBIX IOYEK, IOITOMY BCETAA HAXOMATCS
B Ia3yxe HeOOJBLIOro IUIEHYATOro WM YellyeBHMAHoOro aucra. Pwulokiaauu
OuYeHb Pa3HOOOpa3HBI. Y CHapXu NEPHUCTOM, WM LIETHHUCTOM, OHU MeJIKUE,
uronbyatele, y crmapxu IlInpeHrepa, wid IrycTOLBETKOBOM, — YIUIOIEHHBIE,
smHeiHble. IInpokoiaHueTHRIE WM STALIEBUAHEIE B O4EPTAHMAX KOXUCThIE DI~
JIOKJIAIMH XapaKTEePHBHI JUI BUIOB MIVIMLILI, BCTpeyaromuxcst B Cpeain3eMHOMODBE,
3akaBkasbe, KpbiMy. Kak ¥ B THCTBSX, K MX BepXHEH U HIDKHEH 3MuaepMaM mpu-
MEIKAET XJIOpOMWUIOHOCHAS TKaHb, BHYTPU HaXOMUTCH GeclBeTHas IapeHXMMa
¢ TIPOBOASALIMMM TTy4Kamu. JIeToM Ha HIXHei cTropoHe GWUIOK/Iaaus, B €10 Cpen-
Hell yacTH, pa3sBUBAETCs COLIBETHE, PACIIONIOKEHHOE B Ia3yXe MEJIKOTO KPOIOLIEro
JIMCTa, OCEHBIO M 3UMOM MIJIMIIA LBETET, a BECHON Ha GWUIOKIAAMAX CO3PEBAIOT
opatxesbie sironnt (puc. 186 A). V ceMens! (puc. 186 B), a Tacke y dumnantyca
LIBETKHM Pa3BMBAIOTCS MO KpasM QULIOKIaIus.

Puc. 186. ®wwuroxnanun unmus (A) u ce-
meis (B).

Obo3nauenus: Kp.Ji — Kpowoumii muct, dxn —
wuroknanum, UB — LBETKH

OUUTOKIAIUK BCTPeYaloTcs He TOJNBKO y IOKPHITOCEMEHHEIX, HO U Y He-
KOTODBHIX TOJIOCEMEHHBIX, B YACTHOCTHM, Y XBOWHOrO pacTeHHs H3 CeMeHCTBa
HOTOILIONHMKOBBIX — ¢uwutoknanyca. OHu 06pasyloTcs U3 KOPOTKHX GOKOBBIX
BETOYEK U B NMPONECCE Pa3BUTHS IIPUOOPETAIOT BHENIHEE CXOICTBO C CEIMEHTaMU
JIICTLEB NaNIOPOTHUKOB.

JIOBOJILHO pacIPOCTPaHEHHEIi TMI M3MEHEHMs TM06eroB — Koaouxa

(puc. 187 B—B). 910 CHIBHO OfpeBecHeBaIOUIi GeNTUCTHEI! YKOPOUECHHEIH ro6er
22*
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b

Puc. 187. Komoukn n nmnel: A — Konodka 6ap6apuca 1MCTOBOro npoucxoxneHus; b —
KOJOYKa GOAPBIIHMKA NT0GETOBOTO MPOMCXOXIECHHS; B — yKOpoYeHHBIH moGer rpymim,
3aKaHYMBAIOIMIACA KOMOYKOi; I — NMpWIMCTHHKOBHE KOMIOUKM Genoit akamuu; I —
IIUNH Ha cTeblie LMIIOBHHUKA.

Obo3navenus: M4 — MoYKa, K4 — KOJIIOYKA, JI.p — JIMCTOBOM py6er, Il — LU

C OCTpO#t BepXymKkoii. ¥ GosphIIIHMKA M00er, pa3BUBAIOLIMIICS BECHOM B I1a3yxe
JIMCTa, CHayajla MMeeT MeJIKME JIMCThSl M BEPXYIIEYHYIO TOuky. Bckope Bep-
XyLIEYHBII pOCT MPEKPAIlaeTcs, JIMCThS ONafaloT, CTe0elb CIIBHO OpeBeCHEBAeT
M npeBpaniaeTcsl B KOMIOUKY. Tak Xe pa3BMBAIOTCS KOJIOYKH Y TepHa. Y Iie-
JUYUU OHU BeTBATCA. Y KOJUIEHMH KPECTOBHUIHOM, Tipou3pacTaiomeil B FOxHoii
Amepuke, Ascrpaiuu, HoBoit 3enanaMu, yKOpOueHHBIE, OCTphi€ Ha BepXYII-
Ke 6OKOBbIE TOOETH YIUIOIIEHH U TPENCTABIISIOT CO00i HEYTO CpemHee MEXIY
dwIoKIagMaMM ¥ TUIIMYHBIMU KOMIOYKaMU. Tak KaK HacTOsAIINE JIUCThS Y 3TO-
TO PacTeHUs paHoO OINajaloT, TO 3TH 00pa3oBaHUA (YHKIIMOHUPYIOT B KayecTBe
opraHoB (oTOCHHTE3A.

Hersionmecss pacteHUs: CHaOXeHbl ycuKamu, KOTOphie, KaK M KOJIOUKH,
TIpeICTaBIAIOT CO00M Y HEKOTOPBIX PACTEHUI BUIOM3MEHEHHEIE OOKOBBIE TTO0ETH.
Y naccuduopsl YCHKM NIPOCTHIE, HEBETBUCTEHIE, C 3aKPYYEHHON BepXywiKoii. OHu
HaXoHATCS B Ia3yXax JIMCTbeB, KaK U LIBETKU. BeTBUCTHIE YCUKH BHHOrpaja Ipea-
CTaBJIIOT CO00i BUIOM3MEHEHHBIE COLIBETUSI. Y NEBUYLETO BUHOIpana OKOHYaHHS
Pa3BeTBJIEHHBIX YCHKOB JTUCKOBHIHO PACIIMPEHBI U MIpaloT Pojib MPUCOCOK, MO~
MOTAIOIIUX PACTEHHIO B3GHPAThCsi HA ONOPY. YCHUKH MO0OEroBOro NMPOMCXOXIEHHS
00pa3ylorcst TaKXe y THIKBHI, ap0Oy3a, oryplia ¥ Ipyrux IpeIcTaBuTeNel ceMeiicTBa
THIKBEHHBIX.

3. Meramopdo3bl JmeTheB

Hepenxu ciyyad, Korma BHIOM3MEHSIETCS HE BeCh IOGEr, a TONBKO €ro
JIMCTBS1, IPM4eM HEKOTOPHIE MX MeTaMOP(}O35! BHENTHE ¥ (PYHKIIHOHATBHO CXOTHEI
¢ Metamop¢o3amu robera. To NpeXAe BCEro KOMIOYKH U YCHKM.
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JlucroBbie KoalouKU CBOHCTBEHHEI GapGapucy (puc. 187 A). Y o4eHb MOJIOMBIX
noberos ux HeT. HwkHue 6—7 NMCTheB MMEIOT YepellKM ¥ XOPOLIO Pa3BUTHIE
JIVICTOBbIE TUIACTUHKH C BEIEMYATO-NWiIb4aThiMU KpasgMu. Haunnas ¢ 8—10 yanos,
CTPOEHUE JUCTHEB CHILHO U3MEHAETCS, YePEIIKH CTAaHOBATCS 60/Iee KOPOTKUMH,
YMEHBIIAIOTCS Pa3Mepbl JICTOBBIX ILIACTHHOK, HO NPOMCXOIMT HX PacWIEHEHUe,
KOTOpO€ M3MEHSIETC OT MEPHCTO-JIONACTHOTO K IEPUCTO-pa3fie/ILHOMY M Iie-
PHCTO-PACCEYEHHOMY Ha OCTIpbIE Y3KHME CETMEHTHI, YHCIO KOTOPBIX B TOH WM
MHOM creneHM pexyuupyercd. OCTaBIIMecss CETMEHTHI, IpeIcTaBisiionue coboit
110 CYIIECTBY XWIKM ObIBIICH JIMCTOBOM IIaCTHHKY, BIIOC/IENCTBUM CHJIBHO OIpe-
BeCHeBalOT U NpeBpaIaloTcst B 3—-5-pacceyeHHBIE KOMIOYKH, B Ma3yXaX KOTOPBIX
HaxolATCA MOYKH WM Pa3BUBIIUECS U3 HUX YKOPOYEHHbIE NOGETH.

B KOMOYKM MOTYT NpeBpaLaThCsi M MPUIUCTHUKK. Takue napHbie KOMIOYKH,
HaxomslIMecs B OCHOBAaHUMU IEPUCTO-CIOXHBIX JIUCThEB, UMEIOT GeNlasd akauust
u xaparaHa (puc. 187T).

Ycuku, xapakTepHble IJIS MHOTHX IpencTaBUTENeil cemeiicTBa 6GOOOBBIX,
06pasyioTcst U3 BEPXHUX YacTeil MePUCTO-CIOXKHBIX JIMCTHEB.

Y yepHOnpeBeCHUHHON aKallMd, Npou3pacraionieil B ABCTpaJMU, MCXOIHbIA
THUII JIUCTA JBAXIbI-NIEPUCTO-CIOXHBINA. OMHAKO Y B3POCHBIX PaCTEHUIl pa3BUTHE
JIMCTa CONPOBOXMAAETCS PaCIIMPeHMeM Yyepemika (paxuca), IPUOBGPETAIONIErO BUL,
VIJIMHEHHOM JIMCTOBOM IUIaCTUHKM, U pPeAyKUMell HacTOSAIIMX JUCTOYKOB. Takue
JIUCTOBM/THBIE YEPELIKH, ocylecTBisomue GboTocuHTe3, Ha3bIBAIOT QuUatoousmu
(puc. 188). OHM BCTPEYAIOTCS U Y HEKOTOPBIX GPa3sMIbCKUX BUIOB KUCIMIIBL.

Puc. 188. J{BaXabl-CIOXHOIIEPUCTHIE JIMCThS
¥ bwUonuy YepHOAPEBECUHHOM aKaluy.
Obo3Ha4enua: CL.J1 — CIOXHBEIA nHcT, dnx —
dwionun
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Csoeobpa3nyio ¢opMy JUCTEEB HMMEeT TpONMYecKasd JuaHa — IJUCXUIUSA
Padpdiesa, y Koropoii Hapsaxy ¢ OORYHEIMM Pa3BUBAIOTCS TakKe MEUIKOBHIHBIE
auctbs (puc. 189). OHM 0Gpa3yloTCs BCIEACTBAE CPACTaHUS KPasMH CBEPTHIBAIO-
IIMXCSA BIOJb CPEAHHUX XWIOK JIMCTOBBIX IUIACTMHOK, TaK YTO BEPXHHE UX CTOPOHBI
CTaHOBATCA BHYTPEHHHUMHU. Takoil MELIKOBMAHKIM JIMCT CITYXHUT VISl XpPaHEHUS BO-
IblI, TOMaaloilelf B HEro uepe3 Haxojsileecsi HaBepXy oTBepcTie. Uepes Hero
Xe BHYTpb 3TOTO OpraHa BpacTalOT OTXOAAMIME OT CTeOis MPHUAATOYHEIE KOPHH,
TOIJIONIAIONIME COAEPXALIYIOCS B HEM BOIy.

Puc. 189. MeukoBMAHbIE TUCTHA AUCXUAMM: A —
obmmit Bua; b — B paspese.

O6o3nauenus: N1 — JMUCT, MULJ — MEIIKOBHAHBII
JINCT, IP.K — BO3AYIUHHLIE NPHAATOYHEIE KOp-
HM, BPOCUIME B MEUIKOBHAHHN JIMCT, C.IP.K —
crebneBble MPUIATOYHBIE KOPHU

3.1. Jlopume MMCTbS XHIMHBIX PACTEHMIA

Bonbiioe Mopdorornyeckoe pasHooOpa3He CBOMCTBEHHO JIMCThSIM TaK Ha-
3bIBAEMBIX XMIUHEIX, WIH TUIOTOSAHBIX, pacTeHUi. OHM NMPHHALIEXAT K Pa3sHBRIM
ceMelcTBaM, XHBYT B Pa3HEIX KIMMAaTHYECKUX 30HaX, CPEAU HHUX €CTh U BOIHEIE,
1 GosoTHEIE, U aNMGUTHEBIE pacTeHHs. B 3THX yCIOBUAX pacTeHUs He MOMyYaioT
JIOCTaTOYHOI0 MHHEPAILHOIO NMUTAHUA, NPEXIE BCEro OHM CTPANaloT OT HEmO-
CTaTKa a30Ta. B CBA3M ¢ 3TMM pacTeHHs BHIPAGOTAIM PSI NPUCHOCOGIEHMI IS
nepeBapyUBaHUs CAOAIIMXCsl HA MX JIMCThSl MEJIKUX GECTIO3BOHOYHEIX, BOCTIONHSAS,
TakKuM 06pa3oM, HEIOCTaTOK HaTpus, Kaius, MarHus, docdopa, asora. Josyumu
OpeaHamu 'y 3THX PacTeHUst CIyXaT BUIOU3MEHEHHBIE JIMCThSI.

Haubonee IMpOKO pacnpocTpaHeHa POCAHKa (puic. 48), pacTymas Ha Topdsi-
HBIX 0OJIOTax IOYTH MOBCEMECTHO. DTO PACTEHUE C PO3ETKOM JMCTHEB, HMEIOIINX
OKpYIJIbi€ UJIM OBAJIbHbIE JIUCTOBHIE TUIACTUHKH, 110 KpasiM ¥ Ha BCpXHUX CTOPOHaxX
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KOTOPBIX PacroIoXeHbl BOJIOCKH C KPacHOBATHIMM TOJIOBKAMM, BBHIICJISIOLIMMM
KareJIbKH TIPO3pavyHoi IYCTOM JIMIIKOM CIM3H, K KOTOPOii IIPWIMITAaeT cajsiieecs
Ha JiICT HacekoMoe. Ero IBMXEHHUs NpUBOIAT K M3rM6aHMIO BOJIOCKOB M 06BOJIa-
KUBaHMIO HacekoMmoro ciu3bio. [IpoxynupyeMsie pacrenuem BemecTsa U3 Kiacca
aMMHOB NapaIu3yloT XiBoTHOe. Kpas nucra 3armbaiorcss BHyTpb, IPUKPHIBast KO-
6b14y, TIEpEBapHUBAIOIIYIOCA MO IEHCTBHEM NMULIIEBapUTEILHEIX GEPMEHTOB U ApY-
IHX BElECTB, COAEpXaLIMXCs B CIM3U. BcackiBaHKe BelecTB, 0CBOGOXIAIOIIMXCS
npH pa3lioXEHUH HACEKOMOIO, OCYLIECTBISIOT XeJe3ucTrie Boocku. IlepeBapu-
BaHUe UIUTCA HECKOJIbKO JHEMN, II0CIE YEro JIMCT PaCKPhIBAETCsI, HA XKeJIe3UCThIX
BOJIOCKAX CHOBA IOSABIISIIOTCS KamelbKU CIIH3H.

VY ceBepoaMepMKaHCKON BEHEPUHONH MYXOJIOBKM JIUCTbSI PACIIONIOXEHKI pPO-
3eTKOIi BOKpYT LIBeTOHOCa. UYepemioK JIMCTa IUIOCKMiA, (OTOCHHTE3MPYIONIHH,
a IUIACTHHKA TpelCTaBiIsgeT co00il 2 CTBOPKM, pacmojioXeHHBIE IMOoJ YITIOM Of-
Ha K Opyroit (puc. 190 A). Kpasi CTBOpOK ¢ [UIMHHBIMU KpelKUMM 3yGuamu.
Ha BepxHeit ¢cTOpOHE KaXIOil CTBOPKHU PacIONIOXEHHI N0 3 yyecmeumenvruvix 60-
saocka. Jlerkoe CONMPUKOCHOBEHME C HUMH HACEKOMOTO NPHBOIUT K ObICTPOMY
3aXJIONBIBAHUIO CTBOPOK, TIPU 3TOM 3YOILIbI 3aXOZAT IPYT 3a Apyra. BHyTpeHHss
(Mopdonornyecku BepXHssi) CTOPOHA CTBOPOK Gorara MENKHUMH KpPacHOBAThI-
MM XeJIe3KaMH, BBIICJIIOIIMMHU TUIIeBapuUTeIbHbie (DepMEHTH U MYPaBbUHYIO
KHCJIOTY, aKTUBU3UPYIOLIYIO MX AelicTBUE.

Bornee ClOXHO YCTpOeH JIOBYMif almapaTr y BOXHOIO PAacTeHUsT — Iy3bIp-
garku (puc. 190 B). Hapsiny ¢ nepucro-paccedeHHBIMU (POTOCHHTE3MPYIOIIUMY
JIUCTHIMM OHA MIMEET M JIUCThSA, MPEBPaTHBLINECS B KOCO-ANLIEBHIHBIE WIM HIa-
POBMIIHBIE JIOBYME IMy3bIPHKK JUaMeTpoM 2—5 MM. BxoaHoe oTBepcTie B IMy3bIpeK
OKPYX€EHO pa3BeTRICHHBIMU BOJIOCKAMM — AHMEHHAMU W XECTKUMY WemUHKamu.
Huxuuit xpait oTBepCTHSI YTONIIEH, a BEpXHUIT 00pa3yeT TOHKHII 3IaCTHYHBIN
Kaanan ¢ xejie3KaMy Ha HapyXHOU NMOBEPXHOCTH, BhIUIEISIOIMMM KIICHKYIO caxa-
PHMCTYIO XUAKOCTb, CIYXaIllyl0 IPUMAHKON Ijisl MeNKuX 6ecnio3BoHOYHLIX. IIpu
JIETKOM TIPUKOCHOBEHHMM KJIanaH OTKPHIBAeTCS, XXUBOTHOE 3aCachIBa€TCSl BHYTPhb
Ty3bIpbKa C TOKOM BOIbI, IIOCJIE 3TOro KianaH 3akphiBaeTcs. BHYTpeHHss No-
BEPXHOCTb ITy3bIpbKa IIOKPHITA XEJIE3UCTHIMU BOJIOCKAMM, BhIpaGaThiBalOIIMMU
nUIeBapuTebHbie GepMEHTHI.

Kvpsnka w3 Toro xe ceMeiicTa Iy3bIPYaTKOBHIX BeOET NMPUKPEIUICHHBIA
06pa3 XM3HM, TaK KaK y Hee eCThb KOpHHM. lleNbHEle, MACHCTHIE, YIJIMHEHHBIE
Y3KHe JIMCTbSI, COOpaHHbIe B NMPUKOPHEBYIO PO3ETKY, UIPalOT POJb JIOBYMX arl-
naparoB. OOHM XeJIE3UCThie BOJIOCKM, HaXoISIIMecs Ha BepXHed IOBEPXHOCTH
JIACTa, BBIAEJAIOT B Ka4eCTBE NMPHUMAHKU CaXapHUCTYIO XHMIKOCThb, IpPYyTHe — M-
leBapuTe/ibHbIe (PEPMEHTEI. YiIaBiUBaHMe NOOBIYH M €€ NepeBapyMBaHUE CXOIHO
C TaKOBBIMH Y POCSIHKH.

Y HeneHTeca — TPONMMYECKOM JIMAHBI, XUBYLIEH BO BIAXHEIX MECTOOOUTA-
HUSX, HApAKY C HOPMaNbHBIMU KPYIIHBIMU OYEPEIHBIMHU JIUCTBAMH €CTb U CHEIM-
buyeckue nopune mucThs (pyic. 49). Huxwss II0CKast ¥ IMMPOKAs YacTh YepemKa



328  Yacre II. Pazeumue u cmpoenue eezemamueHbix 0p2anoe pacmenuil

Puc. 190. Jlopuue anmapaThl HEKOTOPHIX XMINHKIX PaCTeHMIi: A — BeHEpHHA MyXOJIOBKa;
B — mysnipyarka; B — cappauenus.

Obo3Hauenus; a — JIACT C PaCKPBITHIMU CTBOPKAMH (CT.JI), 6 — JIMCT C 3aXJIONMHYBLIMMHCS
CTBOPKaMH, aH — aHTEHHbI, B.I.K — BEpXHss ry0a KJianaHa, X — XeJEe3HCThIE BOJIOCKH
M XEeJe3KH, 3 — 3yOubl, KN — KiIamaH, Kp.OT — KPbUIOBUIHAs OTOPOYKA, KIULT.JI —
KYBIIMHYATO-TPYOUATHIN JIMCT, H.I.K — HMXHSAA ryba xianaHa, n3 — JIOBYMI Iy3BIpeK,
Y.B — YYBCTBHUTEJIbHBIE BOJIOCKH, YpLI — YIUIOIIEHHbI YepeloK, Il — IMETHHKH

TaKOro JIMCTa BHINONHSAET PyHKLMIO (OTOCHHTE32, a BEPXHSA €T0 YacTh IIpeBpallie-
Ha B JUIMHHBIN ycuk, 0GBUBaIOILIA BeTKy depeBa-Xo3auHa. Ha KoHIe ycuka Haxo-
IUTCS Kyeuunyamolii opean., IpeCTaBIsIOMIMIA cO00i BUTOM3MEHEHHYIO JIUCTOBYIO
TUIACTMHKY, BEPXHSIS JIONACTh KOTOPOii MPEBpAIlEHa B «30HTUK»>, WIH KpPblldedKy,
MIPUKPHIBAIOILYIO BXOAHOEe OTBepcTHE KYBIUMHA. OOLIMHO KyBIIMHEI SIPDKO OKpa-
1IeHHI: GeJible, KpaCHEIE, TIATHHUCTHIE, CBETJIO-3€JIEHbIE, KpanyaThie. YTOJIEHHBIH
BEPXHMIA Kpaif KyBIIMHA MMeeT OOpO3KH, 3alONHEHHbIE CIaNKOM XUIKOCTHIO,
BbUIENIsIeMOii HeKTapHUKaMK. BHYTPEHHSIS CTOPOHA BepXHEl YacTy KyBUIMHA I10-
KPBITa Xejle3KaMM, SKCKpeTHUpYIoIYMM Bock. [Ipunumas K jankam HacekoMoro,
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NpUBJIEYEHHOIO HEKTapoOM, OH CIIOCOOCTBYET MX CKOMBXEHHIO BHYTPb KYBIIMHA,
Ha JIHE KOTOPOTO HAaXOAATCSA XeJIE3KH, BRUIEIIAIOIME XHAKOCTh C MULIEBAPUTEND-
HpiMM (epMenTaMu. IIporeomutuyeckuil ¢hepMEHT HENMEHCHH aKTMBEH TOJNBKO
B KUCJIO# cpelie, TI03TOMY XeJI€3KM BHIpabaThIBAIOT TaKXE MypaBbUHYIO KMCIIOTY,
He TOJBKO aKTMBUPYIONIYIO HelicTBHe ¢depMeHTa, HO U MIPaIOLIyI0 POJIb aHTHU-
cenTKa. B mpollecce pa3ioXeHHUs XHUBOTHBIX M DPa3MHOXEHHUS HaXONSAIIMXCH
B KyBIIMHE 6aKTepMii BO3HUKAET 3anax THWIM, NPUBJICKAIONIMIA IPYTUX HAaCEeKO-
Mmbix. IlepeBapuBaHue NPoROKaeTcsl 5—8 4acoB, 3T0 3HAYUTENBHO ObICTPEE, YeM
y BCeX APYTHX IUIOTOSAHBIX pacTeHMii. ¥ pasHbIX BHMIOB HEIEHTECA KYBLUMHbI
uMeoT IMHY oT 2,5 mo 30 u maxe 50 cM M MOrYT comepXaTbh A0 2 JI BOIBL.
Han6onee KpynHble KyBHIMHBEI oﬁbaaymcn B TeX CiyyasX, €ClIM YCUKOBHUAHAs
4acTh Yepellka 06BHUTa BOKPYT KaKOMi-JM60 OMOpHI.

CaMple KpYITHEIE JIOBYME amNapaThl XapaKTepHHI ISl NpeICTaBUTENEH Tpo-
NIHYECKOTO CeMeiicTBa cappaueHneBsix (puc. 190 B). Huxuue IMcTss cappaneHum
yemryiiyareie. Han HMMHU paclioloXeHa po3eTKa U3 HECKOJBKNX KPYMHBIX KO-
POTKOYEPEIIKOBBIX JIOBYMX JIMCTHEB B BHIE TPYOKOBMAHOIO KYBIIMHA WIM YDHBI
C HIMPOKUM BXOIHBIM OTBEPCTHEM. Y pasHbIX BUAOB JUIMHA KyBIIWHA BapbUpYyeT
or 10-40 mo 70—80 cM. OHM mecTpo OKpalleHHl B IYPITYPHO-XEJITO-3e/IEHbIe
nBeta. KyBIIMH MMeeT KPBUIOBUAHYIO OTOPOYKY, BEPXHSSI YacTh KOTOPOM, COOT-
BETCTBYIOIIasi BEPXHE# JIONACTH JIMCTOBOM IUIACTMHKM, IIPUKPBIBAET OTBEPCTHE
B BHIE KPHIIIH, TPENATCTBYS IONATaHUIO BHYTPb HOXHEBOH Bomel. OTOpouka
HMeeT TaKXe HEKTApOHOCHBIE XeJIe3KH C NIPUATHBIM apOMaToM BeIpabaTeIBaeMo-
TO MMM CeKpeTa M XeCTKHe, JUIMHHbIe, BHU3 HallpaBlIeHHBIE BOJIOCKH, Gnaroaapst
KOTOPBHIM CeBLI€e Ha OTOPOYKY HACEKOMOE MOXET HBUTaThCsA TOJHKO BHHU3, K OT-
BEPCTHIO KyBIIMHA. BHyTpeHHSS MOBEPXHOCTh €ro peOpucTas, Mexny pebpamm,
0 JIOXOMHKAM CTeKaeT HeKTap, YBjIeKass HaceKoMoe B KyBIIMH. Ero ckoibxeHuio
Ha JHO KyBUIMHA CIIOCOGCTBYET INIalIKasi «OTIIONMPOBaHHAsA» BHYTPEHHSS IMIOBEPX-
HOCTBb 3TOro opraHa. IInieBapuTeNbHbIE Xele3KH HaXONITCd Ha AHE KyBIIHHA.
EcTb cBefeHMs, YTO Xele3KH CIIOCOGHBI BLUIENATh AaHTHCENITUYECKHE BEILeCTBa,
6narogapsi KOTOPHIM IIPOLIECCH Pa3IOXEHHsT HAXOAALIMXCS B KyBIIMHE XUBOTHBIX
He COMpOBOXAAIOTCS THIWIOCTHBIM 3aI1axOM.

Takum o6pa3oM, JIOBYME amiapaThl, XapaKTepHHIE i HEKOTOPHIX pacre-
HH#, XUBYIIKX B pa3sHBIX reorpaduyecKnx, KIMMATHYECKHUX U SKOIOTMYECKUX
YCIIOBUSIX, IPENCTABIAIOT CO0O0I BeChMa CIIOXHbIE CTPYKTYPHO-(PYHKIIMOHAIbHBIE
CUCTEMBI, 0OeCTIeYHBaIOLIMe HOPMaJIbHOE IIUTAaHNE pacTeHUIA.

4. Meramopdo3bl KopHei

BuousMeHATbCS MOTYT BCe THIIbI KOPHEH: IJIaBHBbIN, GOKOBRIE ¥ NPUAATOY-
Hele. IIupoko pacnipocTpaHeHH 3anacarouiie KOPHU.
Kopnenaoow dopmupyiorcss B mepBpiii rox Xu3HUM pacTeHuii. Mopdonoru-

YE€CKH 3TO CIIOXHBIC 06pa3OBaHPlﬂ, cocTosiye ‘U3 INaBHOro KOpHA, THIIOKOTWISK
21 3ak. 53
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M YKOPOYEHHOTro cTeGiisi, HECYIET0 PO3eTKy JucTheB. KopHeruionsl 6oraTel ca-
XapaMH, KJIeTYaTKOM, BUTAMHHaMHM, 3(QUpHEIMM MacjiaMd, MHOTMMHM COJSIMM,
a Takke nurMeHTaMu. OHM CBOMCTBEHHB! IBYJIETHHM pPaCTeHHMSIM, Cpeld KO-
TOpEIX MHOTO OropoJHEBIX: PelbKa, pelyC, pella, MOPKOBb, IETPYLIKa, CBeKJa.
Ha Bropoii rom Xy3HH Y pacTeHUIA TIOABISETCA LIBETOHOCHBIH 106ET, MCIIONB3YIO-
10MHA IS CBOETrO pa3sBUTHUS HAKOIUIEHHbBIE B KOPHEIUIOAE NMUTaTeJIbHbIE BELIECTBA
¥ obpasyiouruii IVIoALl M CEMEHa. :

Y MOpKOBM, CaxapHO# CBeKJIbI OOJNBIIYI0 4acCTh KOpHEIIOHa COCTaBIISIET
IIaBHBIA KOPEHb, Y KOPMOBOIl CBEKJIBI CIHJIBHO YTOMIIEHB OCHOBaHME IfaBHOro
KOpHSI U TUIIOKOTIIb, ¥ OGHIKHOBEHHOM (CTONIOBOIL) CBEKJIBI, pemuca, PeibKH,
pembl 3aracHble BELIECTBA COCPENOTOYEHH!, IJITaBHBIM 00pa3oM, B TMIIOKOTHIIE
(puc. 191).

A b B

Puc. 191. CxeMa cTpoeHMst KOPHEILIONOB CBEKJIbI:
A — caxapHas csekiia; b — KopMoBas csekna; B —
OOBIKHOBEHHAsI CTOJIOBAsI CBEKIIA.

Obo3Hayenus: 6.K — GOKOBbIE KOPHH, IN.K — IJIaB-
Hbl€ KODHHM, ITIK — [HUMNOKOTWIb, J1 — JIMCTBA,
yp.ll — YPOBEHb MOYBKLI

Mornonsle KOpHH 3THX pacTeHMii MMEIOT OJUHAKOBHI IUIAH CTPOEHHS.
JlvapxHpie MPOBOOAIIME IIyYKM OKPYXEHBI IIMPOKOH NepBM4HON Kopoii. Bro-
PHYHOE YTOJNIEHHE, KaK y GOJIBIIMHCTBA IBYAOIBHBIX, HAYMHAETCA OYEeHb PaHO,
COIPOBOXAAsACH OTMHpaHUEM U CcOpachHIBAHHEM MEPBUMYHOM KOpPHI M Pa3BUTHEM
Ha TIOBEPXHOCTH KOpHsA nepuaepMel. KaMOmit o6Gpasyer 2 KpymHEIX KoJUiate-
PaIBHBIX IIy4Ka M 2 INMPOKMX NMAapeHXMMHBIX Jiyda. KopHeIuionsl pasimyaiorcs
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COOTHOIIEHUEM 00BEMOB BTOPUYHEIX KCHIEMEI ¥ (pJ103MBI. Y MOPKOBH, TIETPYLIKM
(ro3Mb1 GonibLIe, YeM KCHIIEMBI (pnc. 192 A), Y PeAbKH, pefyca KCUIeMbI GoJbIle,
yeM ¢uoaMbl (puc. 193 A). O6Ge TKaHH GOraThi COYHOM NapeHXMMOI, ofpeBec-
HEBIIMX 3JIEMEHTOB, B TOM YHCIE COCyIOB, HeMHoro. Bo ¢umoame y Mopkosu
BCTPEYAlOTC CXM3OreHHBie BMecTWIMIIA ¢ 3bHpHBIME Maciamu (puc. 192 B),
y PeIbKH — OIMHOYHBIE WiMobnacts! (puc. 193 B).

Puc. 192. CxeMa cTpoeHHsi KOpHeIUIoaa MopkosH (A) u dhparMenT sropuuHoii duiosms (B).
Ob6o3nauenun: B.XC — BTOPHYHAs KCWIEMa, B.J1 — BTOPHMYHEIE Jy4d, B.jpia — BTopHuHasg
dnoama, kM6 — xamOui, iy — nepuaepMa, 1.3 — NapeHXMMHas 30Ha, I.KC — IepBUYHAas
KCWIeMa, IL.ILJI — NEPBUYHEIE NapEeHXMMHBIE JIy4Hd, C — COCYABI, CX.BM — CXH3O0T€HHOE
BMECTIWIMLIE BhIAETEHUI

Boriee ClIOXHOE CTPOSHME MMEET KOPeHh B KOPHEIUTofe cBeXn (puc. 194).
TTocne o6pa3zoBanus 2 KO/UIaTepalIbHEIX IYYKOB M CTOJILKHX Xe NMapeHXUMHBIX JIy-
Yeii, KamOuii mpekpalnaer AesTeIbHOCTh, M JalbHellIee YToNeHe OCYIEeCTBIIS-
eTcs1 paboroit moGaBouHbIX KambueB. IlepBrlit ;oGaBOUHbIM KamMOuil 3aKiaabiBa-
€Tcsl B NIEpULMKIIE, KIeTKH KOTOPOro JEJISITCA TaHTeHTAILHBIMM IIEpEropoiKaMH.
Hapyxupiit ciioif oGpa3oBaBIInXcsl KIETOK NpeBpaniaercd B dewroreH, a BHY-
TPeHHH#! — B 106aBOYHBI! KaMOMit. Ero KileTKu Taxke JeJIATCS B TAHT€HTAIbHbBIX
TUIOCKOCTSIX, TIDOM3BOAS MEPUCTEMAaTHYECKYIO TKAHb, HapyXHbIH CJI0# KOTOpOi
JaeT HayaJo BTOPOMY 106aBOYHOMY KaMO1IO, 2 BHYTPEHHUH, OTVIOXUB HECKOJILKO
ClIOeB NAapeHXMMHBIX KJIETOK, (opMHUpYeT KoJUlaTepajbHble IMYyYKM M MEXITy4-
KOByI0 mapeHxuMy. ITociie okoHYaHMs paGOTEI 3TOrO KaMOHsI aKTUBU3HPYETCH
BTOpO#l M06aBOYHEIA KAMOWit, 06pasylolIMii HapyXy TPEeTHi N0GaBOYHBIA KaM-
6mitf, a BHyTph — KOJUIaTEpajibHble IMy4YKHA M TMapeHXuMy. B yTONEHHMH KOpHA
MOIYT y4acTBOBaTh A0 7—8 10GaBoYHEIX KamOuEB, HO Hauboliee aKTHBHO pa6o-

TaloT camsle BHyTpeHHMe. Ilepudeprueckue kamMOuy HepeaKO 00pasyioT TOILKO
21
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A b

Puc. 193. Cxema crpoeHusi KopHeruiofa penbku (A) u dparmeHT Bropuysoi ¢mosms (B).
Obosnauenus: B.KC — BTOpUYHas Kcunema, B.hin — BropuyHaa ¢uiosMa, kM6 — xambGwmii,
N — MepuaAepMa, IL.KC — NepBUYHAasd KCHIEMa, ILILJI — MEepBUYHbIE MApeHXUMHEIE JydH,
¢ — cocyanl, 3(.x — 3upoMacisaHag KieTKa

MapeHXUMy WIM BOBCE He MpUCTynaloT K pabore. Tak Xe, KaKk U KOpEHb, —
C TMOMOIIBIO J0GABOYHBIX KAMOMEB — YTOJNIIAETCA M TMIIOKOTHIb CBEKJIBI.

Kopresbimu Kay6HAMU, WIH KOPHeabIMU WIUWKAMU, HA3BLIBAIOT BUIOM3MEHE-
HHMA GOKOBBIX M TIPHIATOYHEIX KOpHe#, 3amacaloluX MUTaTelIbHbIE BElIECTBa.
YTommuenuio noasepraercd JuO0 anuKalbHas 4acTh KOpHS, Ju60 6asaibHas,
KaK Y TeOpruHbI, CIIapXH, JTU60 cpegHas, KaK y 30MHMKa KiIyGHEeHOCHOro, 160
Ha KOpHsX 06pa3yioTcs YeTKOBUIHEIE B3AYTHs1, KaK Y 3asrubeil KanycThl (puc. 195).
Y HeKOTOpbIif pacTeHMii, HaTIpUMep, Y T'eOpPTrUHa, YTONILAIOTCA He TOJBKO NMpuaa-
TOYHbIE KODHH, HO H IMaBHRI (puc. 196).

Pa3Mephl KOpHEBBIX KJIyOHeil CHIBHO BapbUpyloT. OCOGEHHO KpYITHBIE OHU
y iMca — TPONMHYECKOTo OMHONONBHOIO PacTeHMs M3 ceMelicTBa THOCKOPENHBIX,
y KOTOpOro nomseMusie Kiy6Hu Becar mo 40-50 kT, yamie MX BeC HOCTHraeT
5—6 kxr. B HUX MHOrO Kpaxmajia, II03TOMY MECTHOE HaceJIeHHe MCIIOJb3YeT SIMC
KaK MUIIEBOE pacTeHue.

KopHeBbie KIyOHM CIIyXaT He TOJNBKO s JeTIOHMPOBAaHNUs BELIECTB 3amaca.
Y MHOIMX pacTeHHWl OHM Y4aCTBYIOT B €XEroXHOM BO30GHOBJICHHYM M BET€TaTHB-
HOM pasMHOXeHuH. Y JI0OKH, ATpBHILIHUKA, odprca v Apyrux IpeacTaBUTeNIeH
CeMeiCTBa OPXMIHBIX KaXoe PacTeHHe MMeeT 2 KODHEBHIX KIyOHs (puc. 197).
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Puc. 194, CxeMa CTpOEHUS KOPHEIUIOAa CBEKJIH.

Ob6o3nauenus: B.KC — BTOpPHYHAsA KCWieMa, B.bl1 — BropuuHas ¢dmosma n.KM6 — nobGa-
BOYHBIH kamMOui, .M. — MPOBOASIIME ITy4KH, 0Opa3oBaHHKIE JOOABOUHHIMM KaMOUAMU,
N — MapeHXMMa, Il — IlepuaepMa, I.KC — JUapXHas IepBHYHas KcwieMma, ILILJ —
TIepPBUYHEIE NTAPEHXUMHBIE Iyl

nnja

Puc. 195. KopHeBble KiIyOHM, pa3BMBAIOIIMECS M3 Pa3sHBIX YacTei
KOpHsi: A — 6asaimbHoit; B — cpenneii; B — amukanphoii; I' —
M3 BCETO KOPHS; I — U3 YeTKOBMAHKIX YTOIIECHHI KOPHS
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Puc. 196. 3amacaroive Moa3eMHBEIE OpraHel TeOpruHel: A—-B — pasHble cragum
YTOJILIEHUSA ITIAaBHOTO KOpHSA; I' — KOpHEBHIE KIIyOHH.
0Obo3nauenun: 6.K — GOKOBLIE KOPHM, IIL.K — r)lammﬁ KOpEeHb, K.KJI — KOPHEBbIE

KIIyOHH, CT — CTeOmm

OnyH U3 HUX — MPOIUIOrofHNIA — 6GoJlee TEMHBIM, CMOpIIEHHBIH, Markuii. Ero
THTaTeIbHBIE BELIECTBa MCMOIB3YIOTCA LIBETOHOCHELIM N00EroM, pa3BUBAIOIMMCH
M3 TOYKM, Haxojsieiics B BepxHeil 4acTd KiyOHS. B KoOHIle BereTalioHHOIO
nepuonga 3ToT KiyOeHb oTMupaeT. Jpyroit kiy6eHn, dopMupylomuiicss B TeKy-
1eM roxy, Gojee IUIOTHBIM, B HEM OTKJIaXBIBAIOTCS BENIECTBA, CHHTE3MPOBaHHBIE
LIBETOHOCHBIM noberoM. Ha ciemyromuit rox, o6pa3oBaB, B CBOIO O4epelb, 1Be-

Puc. 197. IlapHbie KOpHEBBIE KIYOHH
OpXHAEH.

0O603na4enus: M.K.KII — MOJIOJbIE KOp-
HeBble KIyOHH, HJI — HM30BOM JIUCT,
Np.K — TpPUIATOYHbIE KOPHU, M4 —
TMOYyKa, C.K.KI — CTapelii KOpHEBOH
KIyOeHb

TOHOCHHII mmoGer, OH TaKXe OTMHpaeT.
Oco0yio rpynny KOpHei, GIM3KYI0 K
3amacaiollM, COCTaBJISIOT BTATHBAIONIKE,
WIH Kowmpaxmuabhble KOpHH. OHM pa3Bu-
BAIOTCS Y JIYKOBUYHBHIX (JIyKa, IPOJIECKH),
KITyOHeTyKOBHYHEIX (iadpana, Ge3BpeMeH-
HYKa) OTHONOMBHBIX M HEKOTOPHIX KOpHeE-
BUIIHBIX IBYIOJbHBIX, HampuMep Y BOXO-
c6opa M NHOHA. DTH HEAONTOBEYHbIE, IJIHH-
Hble, KpenKue U MSACUCTEIE KOPHM, pacTy-
L€ BEPTUKAIPHO BHM3 M He HMeEIOIIHe
KOPHEBHIX BOJIOCKOB, COAEpXAaT B KOpO-
BOH mapeHXuMéE GobUIOE KOMMYECTBO BO-
JIOPaCTBOPHMBIX CaXapoB, IpeHMYIIeCTBEH-
HO IMOKo3y. KopHH BTATMBAIOT pacTeHue
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prIy6b mouBbl. IIpu 3TOM 3amachl yriieBomoB GEICTPO PacXOAYIOTCSA, KOpPeHb CTa-
HOBHTCS NONIEPEYHO-MOPIIMHUCTBIM M CWIBHO YKOPaYUBAETCA.

BupnousMeHeHUs KOpPHe# 4acTo CBA3aHbI ¢ HEOOXOAMMOCTBIO YCHICHMS MX
OnopHO# QYHKUUH.

Y HeKOTOpHIX TPONMYECKHX JEPEeBbeB, B YACTHOCTH, Y psia BHUIOB ¢ukyca,
CTEPKYJINK 06pa3yiorcs TUIOCKHE 0ocKo8udHble KopHu. OHH OTXOIAT OT CTBOJNA
Ha BHICOTE OT 1 MO 3 M M XapaKTepH3YIOTCi HECMMMETPHYHLIM YTOJILICHUEM,
Haubollee aKTUBHBIM C HapyXHOii 110 OTHOLIEHMIO K CTBOJy CTOPOHHI. BeTBfch,
KOpHH 06pa3yloT BOKpYT CTBOJIa KaMephl. Takue KOopHM CIIyXXaT HaleXHOiA onopoi
Ui CPaBHMTEJIBHO TOHKOTIO CTBOJIA, HECYIIETO OOBIYHO MOILHYIO KPOHY, ITO3BOJISAS
JepeBY NPOTUBOCTONATh CUJILHOMY BETPY.

B ¢yHKUMOHAILHOM OTHOLIEHMM C HUMH CXOIHBI X0dyabHble KODHH, dalie
BCEro BCTpeYyalomMecs y TPOMMYECKUX PacTeHHIA, NPOU3PACTAIOMIMX Ha MOPCKHMX
no6epeXnbax U MOABEPXKEHHBIX IHCTBHIO NPUIMBOB H OTIMBOB. XOMYJIbHEIE KOp-
Hu o6pasylorca y aBUlIeHHHH, pu3odophl, naHaaHyca. ITo MPOUCXOXIECHUIO 3TO
cTeOMneBble NIPHUIATOMHbIE KOPHYU, pa3BUBAIONIMECH, KaK U JJOCKOBHUAHBIE, HA BHI-
core 1,5-3 M u Gonee. FIXx Ham3eMHBIe 4aCTH TNpSAMbIE, MOA3EMHBIE — CHJIBHO
pasBeTBiIeHHBIE. Bo BpeMsi NpWIMBOB KODHM HaxoIsTCHA B BOIE, BO BpeMs OTIIH-
BOB — BEpXHHE YacTH KOpHe#l Orojifiorcs. ¥ HEKOTOPHIX NAHIaHYCOB HWXKHSAA
YacThb CTBOJIA C BO3pacTOM OTMHMpAaEeT, a BEpXHss, Hecyllas MHOTOYHMCJICHHBIE
JUIMHHBIE TUIOTHHIE JIMCTBS, AEPXUTCSI Ha KOPHMX, KaK Ha xomysix. IIpoyHocTh
KOpHeil OCTUTaeTcss MOIIHBIM pa3sBUTHEM B HMX MEXaHHMYeCKOM TKaHM — CKJIe-
PEHXHMBI, COCTaBJsIomel nepudepuyecKuil IWIMHIP ¥ OOKIANKH nponozmnmx
nyuykoB. HeGonbline XoayabHbIe KOPHM UMEET KYKypy3a.

K rpynne onopHBIX KOpHeit HpUHaWIeXaT ¥ Kopru-nodnopku (puc. 198), pas-
BUBAlOIIMecs y npou3pacraioniero B Hmiu 6eHransckoro pukyca, wim 6aHbsHa.
Ha KpynHBIX rOpH30HTAIBHBIX BETBAX B3pOCIOr0 pacTeHusi 06pa3yloTcs MHOIo-
YHCJIEHHBIE NMPUAATOYHbIE KOPDHH Ge3 BOJIOCKOB, TMPJISIHAAMM CBELIMBAIOIIHMECH
BHU3. OHH pacTyT MeJUICHHO, MHOTHE U3 HUX OTMHPAIOT, a OCTaBIIMECS JOCTUTaloT
MOYBEI M YKPEIUIAIOTCH B Hel, CJIbHO pa3BeTRIAACH NMpH 5ToM. HanzeMHas yacTs
TaKOro KOPHS YTOJINAECTCS M CTAHOBUTCH MOXOXel Ha cTBoJI. BeTBb C KOpHAMU-
MOIIOPKAMU IOJly4aeT MUHEPAIbHOE NMUTAaHWE M BONY He W3 IVIaBHOIO CTBOJA,

Puc. 198. Cxema cTpoenust 6aHbsiHa.
Obo3nauenus: 6.8 — GoxoBasi BETBb, IVI.CT — IJIaBHBINA
CTBOJI, K.-II — KOPHM-NOANOPKH, KPp — KPOHa
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a 13 KopHs. He ciyyaiiHo o3ToMy B MeCTe OTXOXIEHHS OT CTBOJIa BETBH TOHbIIIE,
YeM B YAaIECHHBIX OT HEro 4acTsax. Y KpynmHbIX 6aHbaHoB 6biBaeT 1o 1 000 KopHeii-
noamopok. Kaxmoe Takoe IepeBO MOXOXe Ha POLIY BHYIIMTENBHBEIX pa3sMepoB,
3aHHMAIOLYIO IUIOINAAb JI0 2 ra.

Y npyrux BunoB ¢uxkyca KopHM BedyT cebd mHaye. CeMeHa 3THX pacTeHMit
TIPOPAacTaloT B KPOHE Kakoro-Jubo nepeBa, Kyaa UX 3aHOCAT NTHLIb! ¥ XMBOTHBIE.
KopeHs popocTKa pacTeT BHU3 U 3aKpeIUisercs B mouBe. Ero pasBeTBiIeHUS OILIe-
TalOT CTBOJ JepeBa-xo3siuHa. CpacTasich MeXIy coboii, KOpHM 06pa3yloT «4exo»,
CHABIMBAIOLIMIA CTBOJI, KOTOPBIi MOCTENIEHHO OTMMPAET, a (pHKyc BHIHOCHT CBOIO
KPOHY B IepBHIii spyc ApeBocTosi. Takue pacTeHHs Ha3bIBAIOT «yRAYLIUTEIAMU».

ONOPHYI0 POJIb UTPAIOT U KOPHU-NPUKenKu, CBOMCTBEHHbIE HEKOTOPHIM JIM-
aHaM, HanpuMmep, IUTOUly ¥ BaHWIKA. C MX IOMOIIBIO PaCTeHHs NMOAHMMAIOTCH
BBEpX IO CTBOJIAaM JIEPEBLEB WK APYTHM OIIOpaM.

W3 xopHeit, ocyluecTRistiommx (GyHKIMIO 3alMThI OT MOBPEXICHHUS XHUBOT-
HBIMH, CJIEyeT OTMETUTH BCTPEYAIONIHECS Y HEKOTOPBIX PACTEHMIA KOPHU-KOAIOYKY.
OHH pa3BHBAIOTCS, HAIPUMeEP, Ha TMTIOKOTWIBHBIX KIYOHSIX MUPMEKOINH, PacTy-
el B Tponmyeckux yiecax IOro-BocroyHoii Asuu. Ee kpymnHbie KilyGHM MMEIOT
BHYTPH CHCTEMY XOIOB M ITOJIOCTEH, B KOTOPHIX XHMBYT MypaBbu. OHU 3aHOCST
B 5TH MOJIOCTH TYMYC, YTO YJIy4lIaeT IUTaHUE PacTeHUsI.

JUIs nuTaHusa pacTeHMIA-TIApa3sUTOB CIYXAT KOPHU-NPUCOCKU. Y TIOBWIMKY
C paHO OTMHPAIOHIMM TIEPBUYHBIM KOPHEM, cTe6esib, 0OBUBaIOLIMIiCS BOKPYT pa-
CTEeHUSI-X0351MHa, 00pa3yeT BHIPOCTH — 2aycmopuu, IPOHUKAIONIME B APEBECHHY,
06ecTeYUBalOILYIO MOBIIKY ITUTaHUEM.

Bozdywnvie xopru (puc. 199 A), He compukacaiommuecs ¢ cyGCTpaToM, CBO-
CTBEHHbI, B OCHOBHOM, 3MHGUTaM BIaXHbIX TPOITUYECKUX JIECOB — OPXUAEAM

Puc. 199. O6mmit sua snudUTHON! OpXUEH C BO3MYIIHEIMU
kopHaMH (A) u Ty6epunnu (B).
Obo3nauenus: B3.K — BO3IYUIHBIE KOPDHH, TO — TyGepuanu
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U NPENCTaBUTENSIM CEMENCTBA apOMIHBIX. DTH KOPHU MMEIOT BeJlaMEH — MHOTO-
CJIOMHBIH HapyXHBIi TOKPOB M3 MEPTBHIX KJIETOK, BIIUTRIBAIOIIMX BOAY NTOPMCTHI-
MU 060JI0YKaMHM, C XOPOILIO PAa3BUTHIMU CIIMpATLHBIMK yTojmeHusMu (puc. 30).
C BHYTpeHHeil CTOpDOHBI BeJlaMeH TPaHMYUT C OTHOCIONHOM 3K3omepMoii. Ko-
PEeHb BBHIIJSIIUT MEPTBHIM M3-3a GECLBETHOCTH BejlaMeHa, OXHAKO HaXOISmIasics
NOX 3K30[EepMOIi NIepBUYHAsI KOpa CONEPXUT XJIOPOILIACTHI M (hOTOCHHTE3UPYET,
TaK Kak CBET CBOOOAHO NMpOHMKAeT Yepe3 BelnaMeH. BHYTpeHHH cioil mepBuY-
Holt xopsi mu¢depeHIpPoBaH B 3HIONEPMY € IIOAKOBOOOPa3HLIMH YTOIIIEHUAMM
KJIETOYHBIX CTEHOK, IPOBONALIAS CHCTEMa KOPHS, KaK y BCEX OXHONOJbHBIX,
TOJIMapXHasi, BHYTPEHHSA YaCTh 3aHATA NMapeHXUMOIA.

Accumunupyiowsue KopHu pa3BMBAIOTCS Y HEKOTOPBIX BOAHBIX pacTeHMii, Ha-
TpuMep, y BOOSHOIO Opexa, WIM YWIMMa, BCTPEYalOIIerocs B IPECHBIX BOAAX
YMEepEeHHOI KIIMMaTHYeCKoi 30HbI (puc. 200). DT cTeGIeBbie MPUIATOYHbBIE KOP-
HHM rpeGHEBUAHO pacCedYeHbl. Y YWINMa €CTh JIMCThbS, ITO3TOMY KODHHU TOJIBKO
YCIWINBAIOT YOTOCHHTE3UPYIOLIMIi anmnapaT pacTeHus.

Puc. 200. O6wmit BUX BOASHOIO Opexa
(amnuma).

Obo3nauenus: ac.K — acCCUMWIMpYIOIIMe
KODHM, JLI — JIMCTOBas IUIACTHHKA,

TUT — TUIOZ, TUIB — NOIUIABOK (YTOJMIIEH-
. HBI YEPeWOK), NMP.K — MPUIATOYHEIE
i W KOpHH, CT — CTeGelb
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B

Puc. 201, O6umit ua xioccen (A) u asperxuma (B, B) kopHs.
Obosnauenus;: asp — a3peHXUMa, 1K — ABIXATENbHbIE KOPHH (IIHEBMaTo(OpH),
Np.K — NPHIATOYHEIE KOPHH, CT — CTeGeb, Y.B — YPOBEHb BOIKI

Y npescrasutelneil ceMeicTBa NMOJOCTEMOBEIX, PaCTIPOCTPAHEHHBIX B TPO-
IIMYECKUX CTPaHaX, IIc OHM XUBYT B GBICTPBIX TOPHBIX PEKaX, KOPHM HEPEIKO
OKa3bIBAIOTCS eAMHCTBEHHBIMM OpTaHaMM, OCYIIECTRIIIONMMH (poTocHHTe3. DTH
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YIUTOIICHHBIE, JINCTOBUIHELIE WJIH HAIIOMUHAIOMIKE CIOEBUILIa KOPHH IUIOTHO NPH-
XHUMaIoTCA K KAMEHUCTOMY CY6CTPaTy ¢ MOMOLIBIO PH30OHIOIIOTOOHAIX BOIOCKOB
M AMCKOBHMIHO PacCIIMPSIONIMXCSA Ha KOHLAX BHIPOCTOB, IIOXOXUX Ha IIPUCOCKH.

JlbIXaTeJIbHble KODHM — nHeeMamoghopsi, 06afaoline OTPULATELHEIM Ie0-
TPOITM3MOM M pacTyliue BepPTHKAIBHO BBEPX, CBOMCTBEHHBI HEKOTOPLIM Cy6TpO-
NIYECKAM M TPONMMYECKUM pacTeHMsaM. M3 mpeBecHEIX pacTeHM Takue KOPHM
umeeT GonorHbiA Kunapuc. OHM pacTyT BOKPYT CTBOJIa JepeBa Ha JOBOJIBHO
GOJILIION TEPPUTOPUH, BHICTYNIAsk Hal MOBEPXHOCTHIO NOYBHI B BHAE IIEHHKOB
BBICOTOM IO HECKONBKHUX AECATKOB CaHTUMETpoB. [THeBMaTodops! NpeaCcTaBIsioT
c060ii OTBETBIICHMS IJIMHHBIX TOPU3OHTAIBPHBIX NOA3EMHEIX KOpHei nepepa. CHa-
PYX¥ OHH TIOKPBITH TIEPUACPMOl C YeUeBUYKAMM, BHYTPH HUX XOPOLIO Pa3BHTa
ryGyarasi TKaHb, MEXKJICTHUKM KOTOPOii 3aN0THEHbI BO3IYXOM.

Y x1occen non3yyeit — 10XXHOaMepHKaHCKOTO BOAHOIO PacTeHUsI — BepXymI-
Ku GeNoBaThIX IHeBMaTo()OPOB BHICTYNAIOT Hal Boxoi (puc. 201). LleHTpansHbIi
UWIKHADP B KOPHE pa3BUT c1abo, HO IepBUYHAs KOpa 0YeHb MoliHast. OHa COCTOMT
M3 a3peHXUMbI C MHOTOYMC/IEHHBIMH BO3IYXOHOCHBIMH IOJIOCTSMH.

Kak 65l HM pa3yaauch MeTaMopdo3bl KOpHE# o BHENIHEMY BUAY U (yHK-
[MAM, MX KOpHEBas IPHPOAa BCEraa MOXET OBITh YCTAaHOBJIEHA 110 HAJIMYMIO B HUX
LIEHTPAIPHOTO LIIMHAPA C PATUaIbHBIM IIPOBOIAIINM ITyYKOM M 9K3apXHOM Iep-
BUYHOI KCHIeMOM.

5. IlonaTnsa 0 roMOJIOrMYHLIX M AHAJIOTMYHBIX OPraHax,
PeAyKINN, KOHBEPreHIMN ¥ napajuiejinme

Marepuan, H3NI0XKEHHBI B IIPEABYIYIIMX pa3feiax, MOKa3hBaeT, YTO MHOTO-
obpa3ue MeTaMop030B CBA3aHO C MCXOMHOM MyILTHDYHKIMOHATLHOCTBIO BeTe-
TaTUBHEIX OPraHOB M CIIOCOOHOCTBIO pacTeHMit Haubojiee aKTHBHO pealn30BaTh
Te (yHKLMM, KOTOpHIE JIyyllle BCero 0GecreYnBaloT HX MPUCIIOCOOIEHHE K MCTO-
PHYECKH CIIOXUBIUMMCS YCJIOBHSIM OOMTAHUS BHJA.

Metamopdo3sl MOXHO KiIacCHOUIMPOBATh 1O 2 OCHOBHBIM HpH3HAKaM:
TIO ¥X MPOHCXOXACHHMIO M3 TOTO HJIM MHOTO BEreTaTHBHOIO OpraHa u 1o QyHKIHO-
HaJIbHOMY NpPUHIIMITY.

B nepeom ciryyae rosopar o Meramopdo3ax Bcero motera WIH €10 OpraHoB
(cre6na m ymucta) M Meramopdosax KopHs. DyHKIMOHATbHBEIE MeTaMopdO3bI
Gonee MHOrOOGPa3HHI M COCTABIISIOT HECKONBKO TUIIOB.

1. 3anacarowue, Hakannupaomue opraHMYECKHe BEIIECTBA, BOMY M BO3IYX,
COCPENOTOYEHHBIf B MEXKJIETHHKAX M KPYNHHIX TOJOCTAX. DTO KOPHEIUIOAHI,
KOpHeBBIE ¥ I06erosble KIyOHM, KOpHEBHINA, JYKOBMIIBI, BO3AYLIHHIE KOPHU
SMUGUTHBIX pacTeHU TPOIMYECKOTO Jieca, MHEBMATo(OphI.

2. ITumarowue, B cBOIO Oyepenp MoppasieiisieMele Ha 2 IPYNNbL: a) ¢doro-
CHHTe3MpyIOlIMe (KIanomnu, (GUUIOKIATMN, acCCHMWIMPYIOIIMe KOPHH BONHBIX
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pacTeHMil M BO3AYIIHbIC KOPHM SIU(HUTHBIX opxuieit); 6) opraHsl, MONIOmAIo-
II{e TOTOBBlE IMTATE/IbHbIE BEIUECTBA U3 TKaHeW JpYrMX pacTeHMil, HampuMep,
rayCTOpMHM, a TAKXE MCIOJIb3YIOUIME B KaUeCTBE MCTOYHNKA TUTAHMS XXUBOTHBIX —
JIOBYHME JINCThSI XMIIHBIX PaCTEHHH.

3. 3awumnoie, peaOXpaHSAIOIINE PACTEHUS OT TOBPEXAEHUA XUBOTHHIMM.
3T0 mpexnae BCEro pas’HOOOpa3HbIE KOJIOYKH, KOTOphle HEOOXONMMO OTIMYATh
OT IUMIOB, NMpPeICTABIAIOMUX C000i He MeTaMOp(d03bl BereTaTMBHHIX OPTaHOB,
a ¥X TIOBEPXHOCTHbIE Pa3pacTaHusi — 3MepreHus (puc. 187 II).

4. OnopHvie, MO3BOJSIONINE PACTEHMIO YAEPXKMBAThCS Ha KaKOM-TO oOmope
1 obecrnieynBaloILe OnpeneIeHHYI0O OpueHTalmIo pacteHus. K TakuM cTpykrypam
TIpHAIIeXXaT KOPHU-IIPULIENKH, KOPHU-TIOANIOPKH, XOMYJIbHBIE M TOCKOBHIHEIE
KODHHM, a TaKXe YCUKH.

5. OpraHel, cayXauiie ISl 6ecemamugHoz0 Pa3MHONCEHUs — KITyOHU, KOp-
HEBMILA, JIYKOBUIIEI, CTOJIOHEI.

IlocnexHue MpMMepPHI MOKA3bIBAIOT, YTO MeTaMopdo3bl, KaK U OOBIYHEIE Be-
reTaTMBHEIE OPraHbl, MOTYT BHIIIOJIHATL HE ONHY, 2 HECKOJIbKO B3aMMOCBSI3aHHBIX
¢yukuuit. OpHy ¥ TY Xe (GYHKIHIO MOTYT OCYIIECTBISATh METaMOp(d03bl pa3HOro
TIPOMCXOXIEHUS, UMEIOIHe He TONIbKO Mopdonornyeckoe, HO 1 aHaTOMUYECKOe
CXOJCTBO.

Tak, Bce 3amacaioniie opraHbl OOBIYHO MSICHCTbIE, OoraThie IapeHXMMOIA.
OpraHbl, BHITOJHSIOIINE MEXaHNYECKYIO POJIb, XapaKTEPH3YIOTCS CHJILHBIM Oflpe-
BeCHEHHMEM, IPHAAIONIMM MM TBEPAOCTh ¥ IIPOYHOCTh. ACCHMHIMPYIOIINE OPTaHbI
0OBIYHO YIUIOIIEHE, B HUX BCEra pa3sBUTa XJIOPEHXMMA, PAaCIHOJIOXEeHHas Hemo-
CPeNCTBEHHO MO PO3PaYHOit TIOKPOBHOM TKAHBIO.

VcraHOBUTB, KaKO KOHKPETHO BEre€TaTHMBHBIA OpraH HMOABEPICS BHIOM3-
MEHEHHMIO, MOXHO Ha OCHOBAaHMM TPEX IJIABHBIX KPUTEPHEB: 00We20 naana WX
CMpoeHus, pacnoaoXcerus TI0 OTHOIIEHMIO K IPYTUM OpraHaM 1 0COGEHHOCTSM MX
3a00%ceHus U paseumus.

OpraHbl OOTMHAKOBOTO IIPOMCXOXIEHMS, HO CHELMANU3MPOBABIIMECS B BhI-
TOJIHEHMM pa3HbIX GYHKIMI, HAa3BIBAIOT 20Mon02uyHbiMU. TOMONOTMYHEI KOpHE-
BMINA, KJIYOHM, JIYKOBMIIBI, KOJIOYKHM OOSIPBINIHMKA, KJIANOIUU, (UIUIOKIANNH,
YCHMKM BMHOIDajia ¥ THIKBHI, TAK KaK BCe OHU MCTOPHUYECKHU Pa3sBHIMCh M3 JIHCTO-
cTeGe/IbHOrO obera. DTo MOATBEPXKAACTCA MX Pa3BUTHEM U3 MOYEK, 3aKIAIbIBAIO-
LIMXCS Ha KOHYCE HapacTaHMs I71aBHOro 100era, TaK Xe, KaK M MOYKH HaA3eMHBIX
noberos. ToMonorust 06EIYHO CBA3aHA C pedyKyueli, TO €CTh HENOPA3BUTHEM TEX
WM UHBIX OPraHOB WM BHYTPEHHHMX CTPYKTYpP. B BrmienpuseneHHBIX puMepax
PEMYLMpPOBAHBl JMCThA. B KOpHeBMINAX OHM IPENCTaBISIIOT COGOM MEJIKHE Ye-
nryeBuiHbe 06pazoBanms. B Kiry6He KapTOQEns JIMCTh abopmupoeansl, OT HUX
OCTaJINCh TONBKO «OPOBKU», OKalMIIAIOIIME Ilasky. B 3amacaiommx Meramopdo-
3axX M3 NPOBOJSAIIMX TKaHel (ioaMa pa3BHUTa JIydile KCHIEMH, TaK KaK II0 Hel
B BUIOM3MEHEHHBIH OpraH IOCTYIAIOT CHHTE3UPOBaHHBIE PACTEHMEM BEIIECTBA.
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OpraHbl, CXomHbIe (YHKUMOHAIBHO, a B CBS3M C 3TMM M Mopdosornye-
CKM, HO pa3Hbie MO NPOMCXOXICHMIO, HA3LIBAIOT GHAA02UYHLIMU. AHAJIOTHYHBI
KOpHEBbIe M ITo6eroBeie KTyoHu. W Te, u npyrue npencrasnsaior co6oit MACKCTHIE
00pa30BaHMs C 3allaCoM IMTATEIBHBIX BELIECTB, HO IEPBHIE M3 HMX N0 KOHLA
XW3HU COXPaHSIOT paJHabHOE PAcCIONOXEH)E 3K3apXHOM IEPBUYHON KCHIIEMBI,
a BTOpble — IIPOBONANIYIO CHCTEMY CTE6JICBOro THMAa. AHAIOTMYHBI KOJIOYKH
6osphIIIHKKA 1 6apbapuca. O moberoBoil Npupoae Komodek GOApPHIIHAKA CBH-
NETeNbCTBYET He TOJIbKO HaIMYMeE Ha paHHEH CTalK MX Pa3BUTHS MEJIKHX JIUCTHEB
M NOYEK, HO M PaCIOIOXECHUE KOMIOYKM B Ia3syxe JIMCTA, IIe JO/DKHA HaXOOUTh-
cs1 6GokoBasi mouka Wiu chopMupoBaBHIMiics U3 Hee GokoBoii nober. Komouka
6ap0Oapyca, HaxOAAMAsACH Mol YKOPOYEHHEIM IOOETOM, IO CBOEMY MOJIOXEHHIO
COOTBETCTBYET KpOIONIEMY JIICTY. AHAJIOTUA, KaK ¥ TOMOJIOTHS, TOXE 4acTo CBf-
3aHa ¢ pexyKuueil. Pa3puTHe KOMIOYKM G0OSIPBINIHMKA COTIPOBOXIAETCA peayKIuei
JIMCTBEB, a KOMIOUKH GapOapuca — penykuuei Me3obwuia.

AHaJorus JIEXUT B OCHOBE KOHBEp2eHYUu. DTUM TEPMHHOM 0603HAYaIoT
HE3aBMCHMOE Pa3BUTHE CXOOHBIX MOP(MhOIOrHYecKMX NPU3HAKOB Y pacTeHHii pa3-
HBIX CHCT€MaTHMYECKHMX TIpYNI, XWBYIIMX B OAMHAKOBBIX YCJIIOBHUSAX BHEHIHEH
CpepI.

SIpKuM TIPUMEPOM KOHBEPIeHLMHU CIYXHUT KaKTycoOoOpa3HbIif 00/MK pacre-
HMIA, TIpOM3pacTaloNMX B IYCTHIHAX. OH CBOMCTBEH NPEACTABUTENISAIM Pa3sHBIX
CeMEeNCTB: KAKTYCOBbIX, MOJIOYAHHLIX, CJIOXHOLIBETHBIX, JJACTOBHEBLIX M APYTHX.
B counbIX cTeOJISX 3TUX PaCTEHMIT MHOTO MAPEHXMUMEI, KJIETKH KOTOpOii comepxar
CIIN3b, YAEPXHUBAIOIIYIO BOAY. DTH PaCTEHUs Ha3bIBaIOT CTE0IEBBIMU CYKKY/IEHTa-
MH, OHM 06OBIYHO Oe3mucTHEL. IIpaBia, y HEKOTOPBIX U3 HUX, HAIIPUMED, Y IIMccyca
M3 CEMEICTBa BUHOIPAIOBRIX, BUAOB KPECTOBHUKA U3 CEMEICTBA CIIOXHOLUBETHBIX
M JpYruX pacTeHMif Mojoible nMobGern MMEIOT JIUCThS, HO OHH PaHO OMAIaloT.
Y MHOTHX BMIOB KakTyca MHOTOJETHHE 3ejIeHble CTeOIM ITOKPHITEI KOMIOYKAMH,
NPEeACTaBIAIONIMMHA CO00# BUAOM3MEHEHHBIE IOYEUHEBIE YElIyH, COCTABIIOIIE
CBOeoOpa3HBIe MOYKM — apeojibl. Y HEKOTOPBIX BHIOB JIMCThSI 3aKJIAIbIBAIOTCS
Ha KOHyce HapacTaHMs mobera B BHAE€ OYE€Hb MEJIKMX OYropkoB, M3 KOTOPBLIX
B pesyibTare NEJeHWS M pa3pacTaHMs KJIETOK pPa3sBMBAIOTCS JIMIIL OCHOBAHMS
JINCTbEB, METaMOP(U3HPOBAHHLIE B COCOYKH WM pedpa.

OTcyTeTBrE TUITMYHBIX JINCTHEB YMEHBIIAET TPAHCTIMPALIMIO, YTO B YCIIOBHUSIX
3aCyLIUIMBOTO KJIMMaTa MMEET OYeHb GoMbioe 3HaYeHre. B To e BpeMsl KOJIIOUKH
MOTYT KOHJIEHCHPOBATh BOJSIHHIE NIaphl, HAXONALIMECH B Bo3gyxe. OHM 3alMIIaloT
pacTeHue TaKKe OT MOeNaHMsl XHUBOTHBIMM.

Hapsimy ¢ XOHBepreHiueii B pacTHTEILHOM MHpE LHIMPOKO PacIpOCTpaHeH
TaKXe napaastesu3m, 10N KOTOPHIM TOXE MIOHMMAIOT HE3aBHCHMOE PasBUTHE CXO[I-
HBIX IPU3HAKOB, HO Y GIM3KOPOACTBEHHBIX IPYII OPraHU3MOB, XapaKTepPH3yIo-
IMXCSl TEHETHYECKOM OOLIHOCTBIO M CXONCTBOM NPOLIECCOB pa3BUTHs. Pesynpra-
TOM napajUieM3Ma MOXHO CYMTATh HAIMYKE JIYKOBHIL Y Pa3HbIX BUIOB ceMeiicTBa
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JIIEHHBIX (IMNMM, TIONbIIaHA, PAGYNKA, TYCHHOTO JyKa M APYTHX) M KOPHEBHIL
y IpeacTaBuTelieif 0JIM3KOro eMy CeMECTBa JIaHABIIIEBhIX (nawmma, MaitHuKa,
KYTIEHHI).

IToHaTHA aHaIOTHU, TOMOJIOTHHM, PEOYKUMH, KOHBEpreHIIMH, MTapaUIen3Ma,
PaccMOTpeHHBle Ha npuMepe MeramMopdHU3MpOBAHHBIX BereTaTMBHBIX OpPraHOB,
LIMPOKO MCIONB3YIOTCH M IPU aHAIU3e PENPOAYKTHBHBIX CTPYKTYP, YTO MMEET
04YeHb BAXXHOE 3HaYCHME IS BRISICHEHUS IIPOMCXOXAECHHUS Pa3HBIX IPYHIT PaCTeHU M
M UX 3BOJIIOLIUU.



Tnasa 13

O0mue 3aKOHOMEPHOCTH
MopdoreHesa pacreHuii

Mopdonornyeckoe pa3HO0Gpasne XKUBBIX OPraHU3MOB OOBSICHAETCS TEM, UTO
B IpoLleCCe Pa3BUTHS Pa3HHIE MX YaCTH Pa3MYalOTCS XapaKTepoM, CKOPOCTBIO
pocta M ocobeHHocTAMH muddepeHmanu. BosHukas B omnpeneeHHOH mnocie-
JIOBAaTEIbHOCTH, 3TH PAa3IM4MsA MOTYT IPOTrPEeCCMBHO HapacTaTh WiM, Haob6opoT,
HMBEJIMPOBAThCA, YTO TAKXKE IPOMUCXOOUT B ONpEICIEHHOM NOpsAKe A0 TeX Iop,
1okKa He oOpasyeTcsl Kakasg-TO cBoeoOpasHas cTpykrypa. Hecmorps Ha cnenm-
buyHOCTh pa3BUTHA pa3HBIX OPraHM3MOB, B XOe MX MOpdoreHe3a NposBIIETCS
JelicTBME 3aKOHOMEPHOCTel, MPUCYIIMX BCEMY OPTaHMIECKOMY MHUpY: NOJIIPHO-
CTH, CHMMETPHMH, KOPPEJIIIMM, CIIOCOGHOCTH K pereHepauum.

Ionsprocms — onpeleieHHas OPMEHTALUSA OPTaHOB U BCETO PaCTEHUA B IPO-
CTPaHCTBE, CBSI3aHHAs ¢ HAIMYMEM NPOJOJIbHOI OCH, BIOIb KOTOPOil pacronoxe-
HHI G0KOBBIE OpraHbl. O6a KOHIA 3ToH OCH pa3iunyHE! B Mopdooro-¢Gpusnoiorn-
YeCKOM OTHOHICHMH. OMH M3 3THX KOHIOB Ha3bIBaIOT HIXKHUM, WIH 6a3ajIbHbIM,
Ipyrofl — BEPXHUM, WIN aNMKaIbHEIM.

IMonsgpHOCTh Y BBICHIMX PAacTeHHMIH NPOSBISETCA HE TOJILKO B TOM, YTO
Ha HIDXKHEM IOJIIOCEe Pa3BUBAETCs KOPEHb, @ Ha BepXHeM — ITo6er, HO M B ocyllle-
CTBJIEHHH HEKOTOPHIX (M3HOJIOTHYECKUX MPOLIECCOB, HAIIPUMED, aKpPONeTalbHOM
TPaHCNOpTe BOOHI II0 KCWIeMe M 0asuIeTaJbHOM nepeMemieHnn mo ¢rosme
PacTBOPOB NPOAYKTOB aCCHMIIALIMHM, 2 TAKXE POCTOBBIX BEILIECTB — aYKCHHOB.

IlonsipHOCTh NPHCYILA HE TOJMBKO BCEMY OpraHM3My, HO M KaXIOMY €ro
opraHy, TKaHSM ¥ OTHEJIBHRIM KieTkaM. Ee OOBSCHSIOT Haiu4yMeM B KIIETKaX
omnpeneleHHBIM 00pa3oM OPUEHTUPOBAHHBIX MOJIEKY/l. CUMTATh NOJASPHOCTD U3-
HaYaJIbHBIM CBOMCTBOM JIIOOOM CTPYKTYpHI, IO-BMOMMOMY, Henb3d. HMerorcs
daxThl, JOKA3bIBAIOIIME, YTO CaMble Mojioable, HeanddepeHIMPOBaHHLIE KIIET-
KM He MNOJSpHEL. TakoBbl, HampuMep, TOJBKO YTO OOpPa3oBaBLIMECS CIIOPHI,
«IONSIPHBIE» MOJIEKYJIH KOTOPHIX CHAayajla pacroioxeHnl 6ecriopsnouHo. Ilocne
YCTaHOBJIEHHMS B KJIETKE KaKOro-To rpafieHTa, 06yC/IOBIEHHOIO HEPaBHOMEPHLI-
MH NeHCTBUSIMU BHYTPEHHHX (HaKTOpOB, a Takke (akropoB BHEIUIHEN CPENBl, 3TH
MOJIEKY/IbI TIPUOOPETAIOT crelUUIECKYI0 OPUEHTALNIO, X CTPYKTypa CTaHOBHT-
cs nonsapHoil. [IprMepoM mepBoHaYaJbHO HEMOMSAPHBIX KIETOK MOTYT CIYXHTH
TOJILKO YyTO OOGpa3oBaBIIMecsl 3UTOTH MOpCKOM Oypoii Bomopocim — dykyca.
Ecnu ux momeeprare OXHOCTOPOHHEMY OCBELIEHMIO, TO IPUMEPHO yepe3 14 ya-
COB Ha TEHEBOW CTOPOHE NOABIACTCA BHICTYN — 3a4aTOK GYAyIero pusomna,
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TPUKPEIUIIONIETO MPOPACTAIOIYIO 3UToTy K cyGceTpary. Ilepen aTMM HaGmonaeT-
csl CMelleHHe GOJIBIIOT0 KOJMYECTBa KJICTOYHBIX OPraHOMIOB ¥ MOHOB KalbLUs
K <«pU30OMAANBHON» YacTM 3MTOTH (NIPOMCXONMT €e¢ MONApU3aLMsA), M C 3TO-
IO MOMEHTa M3MEHHUThH MONSIPHOCTh AeHCTBMEM KakuX-IM60 Apyrux ¢akTopos
HEBO3MOXHO.

Caer oKa3bIBaeT BIMSHME M Ha NOJSPU3AlMIO CIOp XBOIIEH: IUIOCKOCTb
TIEPBOro Ae/IcHUs CIIOPH TepIIeHINKY/ISIPHA NAaloMieMy CBETY.

VY BHICIIMX pacTeHMii MONSPHOCTh NMPOSIBIAETCS TeM CUJIbHEE, YEM BEHINIE
cTeneHb ux Mopdonoro-aHatomudeckoit muddepeHuuanuu. Tak, B MOIOIOM
BO3pacTe NMEYCHOYHMK MapIIaHIMS MOXET 00pa3oBbIBaTh CHELMATIbHBIE CTPYK-
TYpHI, Y4acTBYIOLINE B Pa3MHOXEHNH (BLIBOIKOBBIC KOP3HHKH C BHIBOXKOBBLIMH
TeNaMu), Ha obeMX CTOpOHax TaloMa, B Gojiee 3pelioM BO3pacTe — TOJNBKO
Ha ero BepxHell CTOPOHE, a Ha HIDKHell CTOpOHe Ta/uloMa pa3BMBAIOTCS PU30-
uael. Eciu oTpe3oK 3TOoro TajuioMa mepeBepHYTh HMXHeEW CTOPOHOI BBEpX, TO
HepeaKo pU3OHIBI 00pa3yloTcss 1 Ha MopdhoIoruyecku BepxHeil cTopoHe, o6pa-
IIEHHOH B 9TOM CJIyyae K Io4YBe, HO IIPM 3TOM MOIIHOIO Pa3sBUTUSI OHU HUKOIZA
He JOCTUTaIoT.

V pacreHmii, MMEIOLUIMX KOPHE-TIO0ETOBYIO OpTaHH3alINIo, TAKOe N3MEHEHNE
MOJIIPHOCTH NPAKTHYECKH HEBO3MOXHO. [10/IIpHOCTS BHIpaXXeHa yXe NP NIEPBOM
HeJICHNY 3UTOTHL: ONHA M3 00pa30BaBIIMXCS KJIETOK BIIOC/IENCTBHUM HaeT Hadajlo
COOGCTBEHHO 3apOJbIITy, ApPYrasd — IOBECKY.

DKcnepUMEHTATBHOE JOKa3aTeJIbCTBO CYLIECTBOBAHUS MOJISIPHOCTH OBUIO ITO-
Jy4yeHO B XIX BeKe Ha YepeHKaxX UBhI, TOMEIIEHHBIX BO BIaXHEIE ycioBus. OmHH
M3 3TUX YEePEHKOB OPUEHTHPOBAIM HOPMAJIbHO, HIDKHUM KOHLIOM BHM3, JpyTHE —
HIDKHMM KOHI1IOM BBepX. He3aBHCHMMO OT OpueHTallMu, Haubosnee MHTEHCMBHOE
00pa3oBaHME MPUAATOYHBIX KOPHEH MPOMCXOIMIO Ha MOP(OIOrMYeCKH HIDKHEM
KOHIIE YEePeHKa, a TOOErOB — M3 MOYEK, HAXOASAILIMXCS Ha €ro BEPXHEM KOHIIE.

ITonoGHbie ONBITH GBUIM MPOBEAEHBI HA OTPe3KaxX KOpHei LIMKOpUs, LIaBeJis,
ONyBaHYMKA, TIOMEIUEHHEIX BO BJAXHBIA mecoK. Bo Bcex ciyyasx, xakue Ob
Majibie pasMephl He MMeJIH 3TH YepeHKM, KOPHM NOSABISUIMCh Ha MX Mopdono-
TMYECKHM HMXHHX, a moberdn — Ha MopcdoJoruyeck BEpXHMX KOHIaxX. Takum
o6pa3oM, GHUIO MOKA3aHO, YTO ¥ MOGErH, U KOPHH 00J1analoT (pu3noaornyeckoi
TIONIAPHOCTBIO, KOTOPasi MPUCYILA COCTABIAIOIIMM 3TH OPraHbl TKaHSM.

Hapsany ¢ mpononbHO#, CyuIecTBYyeT M TIONEpEYHasi, TOUHee, pajualbHas
MOJIAPHOCTD: KITyGEHb OIXHOMOJBHOIO PacTeHUs — NMOCKOPEH — pa3pe3aid 1mo-
nepeK, CErMEHTHI IIOMELIATH BO BJIaXHBIE YCIOBHS, IIPH 3TOM KOPHY Pa3BUBAIMCh
Ha neprdepun KaXIOro CerMeHTa, a MoberM — B €ro LEHTPaJbHOM YacTu.

TonsapHOCTh OKAa3HIBAET BIMSHME M Ha IUIOCKOCTD JeJIeHUs] HEKOTOPhIX Kiie-
TOK, KaKMM-TO 06pa30M BO3IEHCTBYS Ha OPMEHTALMIO MUTOTHYECKOTO BepeTeHa:
TIPH MHTEPKAISPHOM POCTe MEXIOYIIMH OCH MHMTOTHYECKMX BEPETEH OOBIYHO
TiapaJuteJIbHEl IIPONOJIBLHOM ocH cTeGiid, a KICTOYHbIE NIEPErOPOIKH IEPIEHINKY-
JIIpHH e}.
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Ilepen pasBuTHeM KOPHEBBIX BOJIOCKOB KJIETKM PH30NEPMBI OOBLIYHO HEJIST-
cf: HWXKHAS U3 00pa3ylolMXCs KIETOK CTAHOBHTCS TpHUXO6JIaCTOM, BEPXHSAA —
aTpUXo0JacToM.

IonsipHocTh — BECHMa CIOXHOE SIBIEHME, MHOTYE CTOPOHBI KOTOPOTO 10 CHX
MOp OCTAIOTCSI HEACHBIMH, HO CYIIECTBYIONIME (aKThl CBUAETENBCTBYIOT, YTO OHA
cTabwibHa ¥ NMPaKTUYECKH HeoOpaTHMa M YTO MOJSAPHOCTDL TKaHeH 06yCIIoBIeHa
TOJSPHOCTBIO COCTAB/ISIOIIMX MX KIIETOK.

Cummempus — YNOPSNOYECHHOE PACTIONIOXKEHNE TIOBTOPSIOIIMXCS YacTeil op-
raHM3Ma [0 OTHOHIEHHIO K reoMeTpuyeckoif ocu. OHa nposiBisieTcsd U BO BHEIL-
HEM, ¥ BO BHYTPEHHEM CTPOSHMM PaCTeHUIA.

BONBIIMHCTBO XHUBOTHEIX U pacTeHHiI MMeIOT Gojlee WM MEHee BHITAHYTYIO
¢opMy Tena, TO €CTb Y HMX XOPOHLIO BhIpaXeHa IpoJoJbHast ochk. Yepes Hee
MOXHO IPOBECTH MHOIO IUIOCKOCTE CHMMMETpHH, IBE, ONHY WJIM HM OXHOIA.
B niepBOM CiIydae OpraHbl PacTeHHMs Ha3RIBaIOT PaIualbHO-CUMMETPHYHBIMHU, BO
BTOpPOM — OWJIaTepaIbHO-CUMMETPUYHBIMH, B TPETHEM — MOHOCHUMMETPHYHBIMH,
B YETBEPTOM — ACMMMETPMYHBIMH.

Bo BHeElIHEM CTPOEHMM pagMajibHast CHUMMETPHSA NPOSBISAETCS B Paciioyio-
XEHUH JIMCTBEB Ha cTebsie, 0COOEHHO, €CIIM JIMCTOPACIIONOXEHHE CYIIPOTHBHOE
Wi MytoBuatoe. CriipajbHOE, WIH OYePENHOE, IMCTOPACIIONIOXEHHE YCIIOXHSIET
TpOSABJIEHNE CMMMETPUM, HO M B 3TOM CJIy4yae BCErJa MOXHO HaWTH JIMCTHS,
HaxonAIUMecs Ha OHOI OPTOCTHXE.

PaguanbHas CMMMETpHS,, IPOSIBISIONIASCS B YIIOPSIOYEHHOM PaCHOIOXEHNH
GOKOBBIX KODHEH Ha ITaBHOM KOpPHE, COYETaeTCAd ¢ BHYTpeHHeH cuMMerpuei —
HaIMYMEM B HEM PAIMATLHOIO NMy4yKa NEPBUYHBIX IIPOBOAAIIMX TKaHE.

MOHOCHMMETPUYHEI JIMCTbS GOJBIIMHCTBA PACTEHMIA, IVIOCKOCTh CHMMETPHH
KOTOPBIX TIPOXOXUT BIOJIb CPEAHEN XWIKH, KaK Y JIMIBI, Oepe3bl, KieHa. Y Bf3a,
6eroHMH 3Ta IUTOCKOCTH He MEJIMT JIMCT Ha JiBe OMMHAKOBbIE MONYIUIACTUHKY. OnHa
M3 HMX BCErJa KOpoue Ipyroil Wid OTIMYAETCS OT Hee KaKUMH-TMOO APYTHMH
MpU3HAKaMH. DTO NMPUMEPBI ACHMMETPHYHEBIX OPraHOB.

BunarepanbHas CUMMETPHS XapaKTepHa Ul YIUIONMIEHHBIX OPraHoB, Yepe3
KOTOpBIE MOXHO IPOBECTH 2 B3aMMHO IepIEHONKYISpPHBIE IUIOCKOCTH: OXHA
M3 HUX AEJMT OpPraH Ha NEpPefHIO M 3aiHIOI YacTH, Apyras — Ha MpaBylo
U JIEBYIO. DTOT TN CUMMETPHHM BCTpevyaeTcsl NMPEeMMYIIECTBEHHO Y BEPTUKAJIbHO
pacTylux yacteil pacTeHust, HaIpUMep, Y KJIalonNeB MioieH6eKuH (pHC. 185).

Hepenxo GunarepaisHBIMM Ha3BIBAIOT JOP3MBEHTPAILHBIE OPraHbl. 31O He-
BepHo. Ha caMoM aene 3TH opraHbl MOHOCMMMETPHYHEI, Y HUX OMMHAKOBbI IIpaBast
M Jiepas MOJTOBUHBI, B KAXION U3 KOTOPBIX BEPXHSA CTOPOHA OTIMYAETCS OT HIX-
Heii. JIop3MBEHTPAIbHOCTh CBOMICTBEHHA OpraHaM, OpMEHTHPOBAaHHbIM, [TIaBHBIM
00pa3oM, ropM30HTATBHO: TAJUIOMaM NIE46HOYHMKOB, KOPHEBHILAM, ToGeraM, uc-
TIBITHIBAIOIIMM OJHOCTOPOHHEE BIMAHHME KaKoro-To (pakropa BHELIHEH cpemnbi:
CBeTa, BIAXHOCTH CybcTpaTa M Jpyrux. JIop3suBEeHTPAIBHOCTh XOPOLIO BhipaXeHa
Y JIMCTBEB: BEpXHSS CTOPOHA JIMCTOBOM TUIACTMHKM OOBIYHO TEMHEE HMXHENH,
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CTONOYAThIif Me30W/UT JIyulle BCEro Pa3sBUT HAa BepXHEH CTOPOHE IUIaCTUHKH,
ry6yaThlii — Ha HHXHEIA.

Koppeasyus — cOINacOBaHHOCTh Pa3sBMTHS Pa3HBIX CTPYKTYP, MX TeCHast
B3aMIMOCBS3b, CYIIIECTBOBAHHE KOTOPO# OOBACHSET, NOYeMYy M3MEHEHHE ONHOM
M3 HUX HeM36eXHO BIeYeT ¥ U3MEeHEHHUe APYroit.

Hau6onee 4eTKO BHIpaXXEHBI KOPPENALHHN, 00yCIOBIEHHbIE TUTAaHHEM: U3Me-
HEHHE BHEIIHMX YCIOBHH, oTpaxaiouieecs Ha (POTOCMHTETHYECKOH aKTMBHOCTH
noGera, BIMSET M Ha CKOPOCTb POCTa KODHS.

Ha HanM4MM KOPPENATUBHLIX CBS3eil MeXIy NoOGeroM M KOpHEM OCHOBAHO
KapJINKOBOE IUIONOBOICTBO, OCOOEHHO pa3BeaeHMe A6J0HM. B 3mMx ciyyasx mwis
TOIBOEB MCIONb3YIOT HU3KOPOC/bIe, KapIUKOBbe A6JIOHH — TMapaiu3ku, a Ui
NMPHUBOS — IJIa3KM I YePEHKH BHICOKOPOCIbIX SI6/I0Hb LIEHHBIX copToB. IIpuBu-
Thie PaCTeHHUs OKa3BIBAIOTCS HU3KOPOCIBIMHU, TAK KaK KOPHEBasi CUCTEMa MOJBOEB
He MOXET MOJHOCTHIO YIOBJIETBOPHTD IOTPEGHOCTH BLICOKOPOCJIOTO PAaCTEHMS.

Koppensuuy cymecTByloT MeXay pasMepaMu ceMeHH M nipopoctka. M3 men-
KHX, <«IIYIUIBIX» CEMSH C HeOCTAaTOYHBIM KOJMYECTBOM ITUTATENbHHIX BELECTB
pa3BHBalOTCH GoJiee ciabble MPOPOCTKH, YeM M3 KPYIHBIX ceMsH. OIHaKo BIO-
CJIEACTBMM, KOTJa MOJIOAbIE PacTeHHs IEepPeiIyT Ha CaMOCTOSITEJIbHOe NMHUTaHHUE,
pa3IMyMs MEXIY HUMM IIpY GIaronpHsATHEIX YCIOBUSAX OOBIYHO HCYE3AIOT.

Koppensaiuy NposiBISIOTCSA B TEX CJIydasix, KOraa HeoOXooMMO KakK-TO KOM-
TIEHCHPOBATh YTPaYeHHYIO YacTh pacTeHMii. Y GOJBIIMHCTBA paCTEHMI, 0COGEHHO
¢ MOHOIOIUAIFHO HAapacTAIOIMMH T0GeraMu, BepXyIlieyHas IOYKa IJIaBHOH OCh
pasBUTa Jiyyile OOKOBBIX. B 3TOM IpOsIBIsiETCS anMKaIbHOE JOMUHUPOBAHHE.
Eciu BepXylueyHasi OYKa MOruOHET, TO ee POJIb HAYMHAET BHINOIHATD BEPXHSS
nasylHas moyka. DTo YacTo IMPONCXOIMT Y €11 ¢ OTIIOMaHHO# Bepxy1uKoii. CTBOI
JlepeBa IIPOJOJDKAET PacTH, HO He ObIBaeT POBHEIM, KaK Y HOPMaJIbHOTO PacTeHUs.

VianeHyue y XTOMYATHUKA BEPXYHIEYHON TMOYKM (Tak HasbiBaeMylio deka-
numayuio) OCYLIECTRISIOT Il TOTO, YTOGH CHATL AnuKasbHoe OOMUHUPOBAHUE
M JOGHMTHCS JIyYIIIeTo Pa3BUTHS IUIOMYIIMX GOKOBHIX moGeroB. C aToit Xe 1eNbio
TIPULIMITBIBAIOT TJIABHBIA KOPeHb IPU IMMKMPOBKE, TO €CTh IEpEcaiKe paccajsl.
310 BHI3bIBAaCT aKTHBHOE 00pa30BaHMe GOKOBBIX KODHEH.

CylecTByIOT KOppENsSiMH 1 Bo BHYTpeHHeM cTpoeHuH. Tak, onpeneneHHas
3aKOHOMEPHOCTD CYLIECTBYET B 3aJI0XEHMH 324aTKOB OOKOBEIX KOpHEii: Yy OMHUX
pacTeHHii OHH 3aKJIANLIBAIOTCS MIPOTHB TSXKEH NEPBUYHON KCIIEMBI, Y APYTUX —
NPOTHUB TSAXKEH (DIOSMBI, Y TpeTbMX — B IPOMEXYTKAX MeXAY TSKaMH 3THUX
TIPOBOSIIMX TKaHEH.

Takum 06pa3oM, KOPPESILMH OTPaXaloT B3aMMOCBSA3b BCEX YacTeil pacTeHUs.

Pezenepayus — cnocoGHOCTH BOCCTaHABIIMBATh LIEOCTHOCTh OpraHM3Ma —
OYEHb BAXHOE CBOWMCTBO pacTeHMii ¥ XUBOTHHIX. OHa He TOJNBKO CIOCOGCTBYET
3aJIEYMBAHMIO TIOBPEXIEHHBIX MECT, HO COCTABISET TAKXE OCHOBY BEreTaTHBHOIO
Pa3sMHOXEHHUST pacTeHUIA.

AKTHBHOCTb pereHepaly TECHO CBS3aHa CO CTENeHBI0 MOpP(hOIOro-aHaTo-
Muyeckol nuddepeHIMaMl PaCTEHMA M €r0 OPraHoB. YeM OHa BHINIE, TeM
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percHepallMOHHasi CHOCOGHOCTD Cllabee, CWIBHO CIielMaJN3MPOBaHHBIE OPTaHbl
B €CTECTBEHHBIX YCJIOBUSIX €€ BOOOIIE YTpayMBalioT.

PereHepauus MoXeT UMETb TOJIBKO 3auumHblil, 60CCMAHOUMENbRbLI XapaK-
Tep ¥ MOXET NPUBECTH K 06pa30BaHHUIO 3a4aTKOB HOBBIX opraHoB. U Ta, u apyraa
CBSI3aHBI C BO3MOXHOCTBIO XXKMBBIX KJIETOK AemuddepeHUMpoBaThEC, TO €CTh NPH
COOTBETCTBYIOLIMX YCJIOBMSIX BO3BpAaIlaThCsl B 3MOpHOHaNBHOE cocTosHue. Ilpu
3TOM B KJIETKaxX YBEJMYHBAETCA KOJMMYECTBO ILIMTOILIA3MBI, pasMephl siiep, MH-
TeHcuduuMpyercss 0OMEH BELIECTB, YTOHYAIOTCA 060104kH. KiieTKH NMpMHMMAIOT
XapakTep MEPUCTEMAaTHYECKUX U BOCCTAHABJIMBAIOT CIIOCOGHOCTD K JEJICHHIO.

3amuTHas pereHepallysl IMPOMCXOMUT NPH MopaHeHusX. Yale Bcero B 3THX
cIy4asiX M3 OKPYXAlOIIMX paHy XMBBIX KIE€TOK BHIWICHSIIOTCH KJIETKU pPaHesoli
Mepucmembi, KOTOpast 1O CYIIECTBY IIPEACTaBISET cob0i ¢esutoreH, o6pasyrommit
paHEeBYIO0 MPOOKY, MOKPHIBAIOLIYIO MOBPEXACHHYIO IOBEPXHOCTh. Y HEKOTOPHIX
pacTeHU!l pereHepHUpyIOT TKAHM, PacHoJOXeHHbIE Mol paHoil. Tak, y KamycTsl
KOJIbpaOu NMpH cpe3aHUH C KITyOHS NepUIePMBI IOX, MECTOM Cpe3a XHBBIE KJIETKH
nuddepeHIUpYIOTCS B SNIHIEPMY € YCTHULIAMM.

Bropoii TUII pereHepali HashIBaIOT PenpooyKMUBHbIM, TaK KaK OH NIPUBOIUAT
K 00pa3oBaHMIO 3aYaTKOB OPraHoB. B 3THX cilyyasx 613 paHeBbIX 30H IIPOMCXOXUT
MepHCTeMaTH3a1Ms TKaHell ¥ BO3HUKAET Kaa1yc B BUE HAPOCTa U3 TOHKOCTEHHBIX
TIapeHXMMHBIX KJIETOK. B KajuTyce 3aKIabBaloTC MEPHCTEMEI GYAYIIMX KOHYCOB
HapacTaHus MOYeK /Wi KopHeil. DOpPMHpOBaHME 3THX CTPYKTYp BOCCTaHa-
BIMBaeT HapyHICHHOC pPaBHOBECHE B OpraHu3Me. B HEKOTOPBIX CiIyyasx KaJutyc
He ofpa3yercs, a 3a4aTKA OPraHOB BO3HUKAIOT HEMOCPEACTBEHHO B XHMBHIX TKa-
HAX, HaXOMsIIMXcs 613 paHeBoit moBepxHocTH. HauGosbinas pereHepaliMoHHas
CIOCOOHOCTD XapaKTepHa Uil KaMOus, JIy60-IpeBeCHHHBIX JTydeii, (JI0O3MBI.

Bune! pacteHuii 061anaioT pa3HO CIIOCOGHOCTBIO K pereHepalliu, KoTopast
3aBHCHT TaKKe OT BO3pacTa BCEro pacTeHHs WM €ro OpraHa ! YCJIOBHiA, B KOTOPHIX
3TOT NPOLIECC OCYIIECTBIISIETCS.

CriocoGHOCTh K pereHepali CBOMCTBEHHA HE TOJBKO BCEMY PacTEHHIO WM
€0 OpraHaM, HO ¥ TKaHSIM U OTAENbHBIM KJIETKAM, JaXe €C/IH OHHM M30JMPOBaHbI
OT Bcero opraHu3Ma. Bo3aMoXHOCTh NpakTUYeCKH KAXIOM XUBOI KIETKH pacte-
HUSA TIpY KyIBTHBMPOBAHUM €€ in vitro B oIpeleeHHBIX YCIIOBUAX 0Opa3oBRIBaTh
KaJUTyC C 3a4aTKaMM BereTaTUBHBIX OPraHOB OOBSICHSAETCS IeHETHYECKO OdHO-
POIHOCTBIO KJIETOK — MX TOTUIIOTEHTHOCTBIO, TaK KaK IO CYLIECTBY BCE KJIETKH
XHUBOTrO OpraHH3Ma NpeCTaBiIsgIoT CO00 MIPOU3BOAHEIE ONHOM KIETKU — 3UTOTHL.
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MOP®OJIOMMHYECKUE OCHOBbI PENPOYKTUBHOW
BUOJIOrMM BbICLLMX PACTEHWUIA

T'nasa 14

O6man xapakrepucruka
PENPOAYKTHBHBIX OPraHoB
M Pa3sMHOKEHNA BHICHINX PACTEHMI

1. Twnbl pasmMuoKReHMA

CnocoGHOCTB K Pa3MHOXEHHIO, O[] KOTOPBIM MOHKUMAIOT BCIO COBOKYITHOCTD
TPOLIECCOB, MPUBOIIINX K YBEIMYEHHMIO YKCIa 0coOeii Kakoro-iu6o Buaa, CBOi-
CTBEHHAa BCEM XUBBIM OopraHu3Mam. Paspen 6MooTHH, U3y4alOMIKil Bce aCMEKTHI
Pa3sMHOXEHHS, Ha3bIBAIOT penpodykmueHoii Guonozueii (OT Nar. re — TIPUCTaB-
Ka, 03HaYalolas MOBTOPHOCTb AEHCTBHs, M productio — BOCIPOM3BENEHHE).
PenpomyxruBHast GHOJIOrMSI PaCTEHMI OXBaThIBAaET aHAIN3 CIIOCOGOB pa3sMHOXe-
HHS1, ONpelesisieMbIX TeHETUYECKUMHU U MOPGOGHOIOrMYECKUMU OCOGEHHOCTS-
MH, XapakTep oOpasyloLIMXCSl NMPH 3TOM 3a4aTKOB HOBBIX 0cOOeif, Ha3hIBaeMBbIX
duacnopamu, MX OTYYXICHME OT MAaTEpPMHCKOIo OpraHM3Ma, CBSI3b pa3MHOXe-
HUSA C 3KOJOTHYECKMMH YCJIOBMSIMM, OT KOTOPHIX B GOJNBILOM CTENEHHM 3aBHCHUT
pacnpocTpaHeHHe AMACTIOP, KX COXPAHHOCTb, XN3HECIOCOOHOCTh, OCOGEHHOCTH
TIPOpacTaHKA ¥ o6pa3oBaHKe MOmynauuii. BakHoe 3HaYeHUE MMEET M U3ydeHUe
MPOXYKTUBHOCTH pacTeHMif, T0 ecTh obLIEro yncaa GopMUpyeMbIX MMM IHMAaC-
nop. OOHako JajieKo He BCe OHM pa3BUBAIOTCSI B HOBEIE pacTeHMS, MHOIHE
noru6alor, No3TOMY peajibHasi MPOAYKTUBHOCTDb BCETa OKa3bIBAETCS MEHBIIIE MO~
TeHLMaIbHOU. TakuM 06pa3oM, penpodyKTHBHasA GMONIOTHS NpeacTaniseT coboit
MHOTOTPaHHYIO ¥ KOMIUIEKCHYIO IIpo0/eMy, MHTEPECHYIO He TOJIbKO B TEOpETHYE-
CKOM, HO M B MpPaKTHYeCKOM oTHomeHHAX. I1o cymiecTBy, 3T0 cTpaterus XusHu
pacTeHus. '

Bce cnocoGbi, ¢ MOMOMIIBI0 KOTOPHIX OCYHIECTBISETCS Pa3sMHOXEHHE pa-
CTeHMif, MOXHO CBECTM K JBYM OCHOBHLIM THUIIaM: @ezemamueHoMy W 2eHe-
pamugromy (1abn. 6). Ilpu BereraTMBHOM pa3sMHOXeHHWM BHOBb 0GpasyeMble
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Tabmaua 6
XapaKTepuCTHKA TUTIOB Pa3MHOXEHMS PACTEHHI
Tunsl pasMHOXEHMSA IeHeTnyeckas IMpouecch, Tunsl auacnop
OCHOBa JIeXaliie B OCHOBE
Pa3MHOXEHUS Pa3sMHOXEHMS
BereraTuBHOE CoxpaHenne uc- | PereHepauunsa ®parmeHTH Berera-
XOIHOM TUIOMA- THBHBIX OPraHOB, Me-
HOCTH Tamop¢o3bl, BLIBOA-
KOBBIE TeJIa U NOYKH
IeHepaTnBHOE JByKpaTHoe M3-
a) ©Gecmomoe MeHeHue mionn- | Meitos Meiiocnopst
pa3sMHOXEHHE; HOCTH B LIMKJIE
6) nonosoe Bocrpo- ﬁz:[a;mm PACTE" | Monooit mpouecc | Tamerst
U3BEACHUE M TOJO-
BOE Pa3MHOXEHHE;
B) CEMEHHOE Pa3MHO- CemeHa
XKCHHE HJIO)IH

OPraHM3MEl TEHETMYECKHM HE OTIMYAIOTCS OT MCXOOHOIO, €ro IOTOMCTBO Ha-
3BIBAIOT K.40HOoM. OCHOBY BET€TaTMBHOIO Pa3MHOXEHHS COCTABJISIET CIIOCOOHOCTD
K pereHepaumu. I[eHepaTMBHOE pa3sMHOXEHHE CB3aHO C IOBTOPSIIOHIMMCS Ye-
peIoBaHMEM B XW3HEHHOM LUMKIIE PacTeHHS ABYX sIEpHBIX ¢da3 — ramioun-
HOM M JMIUVIONIHOMK. D10 OOYCJIOBICHO ABYMS albTEPHATHBHRIMM IPOLIECCAMM:
OIUIOZOTBOPEHNEM M PENYKLMOHHBIM JeneHueM (Meifosom). Benexctsue oruto-
IOTBOPEHHS, COCTOSIIIETO B CIMSIHMM TaIUIOMIHBIX fAIEP MYXCKOM M KEHCKOMH
TIOJIOBRIX KJIETOK — TaMeT, rarutongHas ¢asa cMeHsercs auiionnHoi. Ee obpar-
HBII mepexol B raryionaHyIo ¢a3ly CBA3aH ¢ PEAYKINOHHBIM HEJICHHEM HEKOTO-
PBIX KJIETOK AUILUIOMAHOIO PACTEHMS, YTO MPHBOIUT K 0Opa3oBaHMIO Meitocmop.
Y MHoOrux pacTeHuii raruioMmHas M OUIUIOMIHAs ¢asbl MpeacTaBieHbl Mopdo-
JIOTUYECKH Pa3sHRIMM ITOKOJICHHMSIMHM, Ha3bIBAEMBIMHM COOTBETCTBEHHO 2amemoghu-
mom N cnopogpumom. [103TOMY M LMK Pa3BUTUA BRICHIMX PACTCHMI Ha3bIBAIOT
2emepomophHbIM.

Hanuyue B LMKJIe pa3BUTHS OBYX T€eHETMYECKHM pa3HBIX MOKOJEHMH ompene-
JISIeT IBYX3TaHOCTh NpoLiecca pa3sMHOXEHUA UCXONHOro pacteHus. ONMH 3Tann —
3T0 Gecronoe pa3MHOXEHHeE, OCYLIECTRISIEMOE C IIOMOIIBIO CIIOpP, APYrod — mo-
JIOBOE€ BOCIPOM3BEJEHME, KOTOPOE Ha3BIBAIOT TAKKE MOJIOBBIM DPa3sMHOXEHHEM.
O monoBOoM BOCHPOM3BENEHMM TOBOPAT B TeX CIyyasx, KOra Ha raMmerodure
obpa3syercsi eIMHCTBEHHEIH 3apokil CriopoduTa, O IOJOBOM PaSMHOXEHHM —
€cJii Ha raMeToUTe Pa3BUBAETCS HECKOJILKO 3apOABIIIEH, a ClIEIOBATEIbHO, U He-
CKONIEKO criopoduToB. BONBIIKMHCTBY BHICIIMX PacTeHMil CBOMCTBEHHO MOJIOBOE
BOCIIpOM3BENCHHE.
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2. BereraTuBHOE pasMHO;KeHME

BereratuBHOEe pasMHOXEHHE BONOPOCIEH OCYIUIECTBIAECTCS TPEMS INIaBHEI-
MU criocobamm: deteHuem OXHOKIIETOYHBIX OPraHH3MOB; MUMOCNOPAMU, KOTODEIE
MOTYT GBITh HEMOABUXHEIMU (aniaHocnops) ¥ TIONBUXHBIMH (300cnopuw); OTHe-
JSTIOIIMMHUCS OT PacTeHMs ¥acmamu massoma M crieMalbHbIMM 06pa3yloluMucs
Ha HeM CTpYKTypaMH, HalipuMep, OCOOBIMH «4bl800K08bIMU» 8eMOYKAMU, BO3HH-
KalolIMMH B OCHOBaHHMHM TeJia Xaphl, 6ypoit Bomopociu chauewsipud. OHM JerKo
OTHEJSIIOTCA OT PacTeHHs, 3aKpeIUITIOTCS B CyOCTpaTe M IpOpacTaloT B HOBYIO
0co0b.

Hu mnepBhiit, H1 BTOpO# CIOCOGH BereTaTMBHOIO PasMHOXEHHs1 BBICHIMM
pacTeHHMsIM He CBOMCTBEHHbI, HO BCE OHM aKTHBHO pPa3MHOXAaIOTCA 4acTIMH
BEreTaTUBHBIX OPraHOB — KOpHeE#l M 1o0eroB, 4YTO OCHOBAHO Ha BO3MOXHOCTH
00pa3oBaHMs] MMM TPMIATOYHELIX, WIM aIBEHTHBHHIX OPraHOB, a B HEKOTOPLIX
cilyyasix — M 3a4aTKOB LIEIbIX pacTeHMIA.

Mopdosioro-hu3HonIOruuecKyo OCHOBY BEereTaTHBHOIO Pa3MHOXEHUS BhIC-
IIMX PacTeHMil COCTAaBISAET BBHICOKAs pereHepaloHHasd aKTHBHOCTh. C OmHOM
CTOPOHEI, OHa CBfi3aHa C HaJIMYMEM Y HMX MEpUCTeM, a C APYroii — co cro-
COOHOCTBIO XMBBIX KJIETOK TMOCTOSSHHBIX TKaHeil K memuddepeHIianyum, To eCTh
BO3MOXHOCTH B ONpelejieHHBIX YCJIOBHSIX BO3BpAIIaTECS B COCTOsIHME, GIIM3KOe
K 9MOPHOHAILHOMY, YTO NIPUBOIUT K IIOSIBJIEHUIO HOBLIX 0YaroB MEPUCTEM, U3 KO-
TOPBIX Pa3BUBAIOTCS 3a4aTKU NPHIATOYHBIX KOPHeH, MOYeK WIM TeX M JPYTHX.

Knaccudmuxanus cnioco60B BereTaTUBHOTO pa3sMHOXEHHS OCHOBaHa Ha MOp-
¢donormyeckoil npupoAe opraHa, 00pa3yIoOLIET0 AUACIIOPHI, «ITOJBHXXHOCTH» 3a-~
YaTKOB HOBBIX PacTeHWii, MOCHEAOBaTENbHOCTH UX YKOPEHEHUSA U 000cobeHus
OT MaTepHHCKON 0COOH, CTeTeH! OMOJIoXeHHs. [1o 3TMM NpU3HaKaM pa3iMyaioT
3 OCHOBHBIX CIIOCO0a BEreTaTMBHOTO pa3MHOXEHMS: MapTUKYISALUIO, CapMEHTa-
11M10, BET€TaTHBHYIO JUACIIOPHIO.

IMapmuxyaayus, BCTpeyaolascs y HEKOTOPHIX IIOMYKYCTADHMKOB M MHO-
TOJIETHHX TPaBSAHMUCTHIX PacTeHUil, B YaCTHOCTH, y IOJBLIHH, COCTOMT B pac-
LIETUICHUM pacTeHusi Ha (parMEHTBl — Napmukyabl — BCIEACTBUE OTMHPaHHSA
M ITOC/IEAYIONIEr0 CTHUBAHMS LIEHTPaJIbHONM YaCTH KOPHEBOI CHCTEMBI M CHJIbHO
OIpEBECHEBIIEN0 OCHOBaHMs To6era (kaydexca). OTnenMBLINECS IAPTUKYIIBI CHIO-
COOHBI K CaMOCTOSITEJIbHOMY CYLIECTBOBaHMIO, €CIM Hapsily cO cre0jieM MMEIoT
M KopHH. TakuM 06pa3oM, M3 OTHOIO PaCTEHUS BO3HMKAIOT HECKOJBKO HOBBIX
ocobeii, UMEIOIMX TOT Xe BO3pPacT, YTO M MCXOHHoe pacteHue. IlapTHKynsusa
00BIYHO, HO HE€ BCceria, NMPOMCXOOUT Yy CTaphix pacteHmii. OOHAKO y HEKOTO-
PHIX BRICOKOTOPHBIX BUIOB NpOCTpena, 60pua, XWBOKOCTH, BETPEHUIBI M JAPYTHX
TIpeAICTaBUTENIEH CeMeMCTBa JIIOTMKOBBIX OHa HAaYMHAETCS Y MOJIONBIX PAacTeHHit,
ellle He BCTYNMBIIMX B (asy upereHus. Hepenaxko mapTHKyIHMpYIOT He TOJBKO
KOPHM, KayJIeKCHl, HO ¥ KopHeBuma. Hanuumne Ha nmaprukynax Chsiux Iodyek, uxX
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CrIoco6HOCTh K 06pa3soBaHMIO MPUIATOYHBIX KOpHEH 0GecIeynBaeT 3aKperuieHue
NMapTUKYJ B CyGCTpaTe U MX CaMOCTOSITENIEHOE ITUTAHUE.

Capmenmayus XapakTepu3yeTcsi TeM, YTO HOBBIE OCOOM OTHEJSIOTCH OT HC-
XOJIHOTO pacTeHHs MOCIE MX YKOPEHEHHS, KOTIa OHM yXe€ TepeXOisiT K CaMOCTO-
STEJIBHOMY CYIIECTBOBaHHIO.

OxnyH n3 BapUaHTOB CADMEHTALIMU — Pa3sMHOXEHHE omaodxamu. C X 1IoMo-
IbIO Pa3MHOXAIOTCH MHOTHE KYCTApDHUKH, Ha TIONIEraloIMX HIDKHUX BETBAX KOTO-
prIX 00pa3yloTcs NMPUAATOYHbIE KOPHU. YKOPEHHMBHIYIOCS BETBb, OTAEIMBIIYIOCH
OT MaTEepPUHCKOIO pacTE€HHsi, U Ha3blBalOT OTBOAKOM. CapMeHTalus CBOMCTBEH-
Ha MHOTUM TPaBSIHUCTHIM PacTEHHUSIM C JIEXaunMM WIM TOI3yYMMH TOGEramMu,
yKOpeHsiomumucs B yanax. Tak, y HEKOTOPHIX JIIOTHKOB IOJI3y4He BETOHOCHLIE
no6ern HepenKo 06pa3yloT GOKOBEIE OPTOTPOIHbIE NMOGETH C PO3ETKOIM JIMCTHEB.
OHM OYeHb JIETKO YKOPEHSIOTCS M, EPe3MMOBaB, OTIENIAIOTCA OT MaTepMHCKOro
pacTeHus, IpeBpalIasch B CAMOCTOSITENbHBIE 0COOU. VY psia pacTeHMii capMeH-
TalMsA OCYLUECTBISIETCS C ITOMOLIBIO CIIENHMATU3UPOBAHHLIX MI0GErOB — naemeil,
ycoe, cmoaonos. Ilnetu MMEIOT XOpOIIO Pa3sBUTHIE JIMCTBA, B ycaxX, HEPEAKO Ha-
3BIBAEMBIX HAJ3€MHBIMH CTOJIOHAMM, JIUCTbS Oojlee WM MeHee penyliMpOBaHBI.
B y3nax, conpukacaloumxcs ¢ mo4YBoii, IJIETH M CTOJIOHBI 00pa3yIoT NPUAATOYHbIE
KOPHM, a M3 Ma3yIlHbIX M0YEK Pa3BUBAIOTCS MOJIOAbIE PacTeHMsl, BIIOCHEICTBUH
OTHENIAIONIHECS OT B3POCIIONO OPraHM3Ma, TaK KaK COSOMHSIONIHE HX MEeXIO0Yy3-
Jst orMupatoT. Tak pasMHOXaloTcs 3eMJISHUKA, KOCTSHMKA, XUBYYKA, 3€JIEHYYK
U ApYTHe pacTeHuUs.

OpraHoM pasMHOXEHMS YacTO CIYXHUT MeTaMOP(U3UPOBaHHBIN MOA3EMHBI
nober — xopresuwe. Y NIMHHOKOPDHEBHIIHBIX pacTeHUIl M3 IOYeK 0OpasyloT-
csi Hai3eMHbIe, BCKOPE YKOPEHSIOMMecs MoOern, a HaxomsIuecss MeXay HUMH
YYacTKM CTaporo KOpHeBUIa orMupaior. KopHeBHINna HEKOTOPBLIX PacTeHHUil xa-
PaKTepU3yIoTCs He TONbKO aKTMBHBLIM Pa3MHOXEHUEM, HO U OOJIbIION CKOPOCTBIO
pocra: y MiBaH-uyasi, HanpuMep, OHM €XErogHo otpactaioT Ha 85-100 cm, yro
MO3BOJIAET €My 3aHMMaTb OOLIMpHBIE TeppuTopuM. TakuM 06pa3om, KOPHEBH-
1ia yYacTBYIOT HE TOJIbKO B BET€TATUBHOM PasMHOXEHHHM, HO M B pacCeiCHMH
pacTeHMH.

Y HEKOTOPBIX BOTHBIX pacCTeHHUit, HATIpMMeD, Y TUIABAIONIEr0 Ha ITOBEPXHOCTH
BOIbI BOOOKpaca, K OCEHM Ppa3BUBAIOTCS TOrpyXalouiueci B BOAY CTOJIOHHI,
3aKaHYMBAIOLIMECS KPYTIHOM MIOYKOM — mypuorom, 6GorateiM KpaxmaioM. BecHoit
CTOJIOH OTMMPAET, B IOYKE IPOMCXOAAT aKTHBHBIE OGMOXMMHYECKHUE TIPOLIECCHI,
npUBoAsimMEe K 00pa3oBaHMIO XHpa. Tak Kak yHmejbHasd Macca Xupa MeEHbIle
VAENbHOM MacChl BOMIbI, TYPMOH BCIUIBIBAET, U3 HETO pa3BUBaeTCs HOBOE PacTeHHeE.
Ha srom npumepe BuAHO, 4T0 06pa3oBaHHEM TYPUOHOB JOCTUTAETCA HE TOJILKO
BEreTaTMBHOE PasMHOXEHME, HO U BO3MOXHOCTb II€PE3UMOBKH.

K capMeHTaIllM¥ OTHOCAT U pa3MHOXEHHE C TOMOLILIO KOPHEBLIX OMApbicK08,
CBOMCTBEHHOE MHOTHM JIPEBECHBIM (TOIOJIb, OCHHA) U TPABSIHUCTHIM PACTEHUAM
(6onsxk, ocor, BHIOHOK, JbHSAHKA). KopHeBo#i OTNpLICK NPEACTaRIAET co6oii noGer,
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Pa3BUBLUMIIC Ha KOpHE W3 NMPHAATOYHOM MOYKU. TIOUKM MOIYT 3aKiIaXkIBaThCS
U B NIOBEPXHOCTHRIX, ¥ B 60siee IIyOOKMX TKAaHSAX KOpHS, YaCTO OHM BO3HHKAIOT
B OTBET Ha MEXaHMYECKOe MOBPeXACHUE. Y KOPHEOTTIPHICKOBLIX COPHBIX pacTre-
HMI TIOYKM 00pa3yloTcsl Jaxe Ha HeOOJNbIIMX KycOodYKax KOpHel, HaXOmALIMXCH
Ha pasHoii ry6une. I1oatoMy 6opp6a ¢ TaKUMM COPHSKAMH, HATIPUMED, C OCOTOM,
OYCHb TpyAHa.

Bce npuBeleHHEIE IPUMEPHI CapMEHTAIIMKM TOKA3LIBAIOT, YTO HOBbIE 0COOM
Pa3BUBAIOTCAd W3 0YaroB MEPUCTEMBI WIM M3 MOYEK, TPEICTABIAIOIIUX CO6Oi
3a4aTOYHbIe 1T0GEru, TO €CTh OCYLUECTBIAETCS MOJTHOE OMOJIOXEHHE HOBHIX pac-
TeHMi, npoxonsanmx Bce ¢a3bl pa3sBUTHA, OT caMOif MOMIOZIOI O €CTECTBEHHOro
crapeHusd. CapMeHTanuei JOCTUraeTcsi He TOJILKO GOJbliasi CKOPOCTh BereTaTUB-
HOTO pa3sMHOXEHHS, HO M BBICOKasl BBLKMBAeMOCTb IIOTOMCTBa, KOTOPOE IOJIrO
COXpaHsieT CBSI3b C MaT€pMHCKUM OpPraHU3MOM M OTIESIETCS OT HEro TOJNBKO
TiocjIe Tepexoia K CaMOCTOSTENIbHOMY MTUTaHMIO.

Bezemamuenas ouacnopus obecrieynBaeT HaUOOIBIIYIO YHCIEHHOCTb [TIOTOM-
crBa ¥ 3¢(eKTHBHOCTD €r0 paccejicHus.

B mpocrefmmmx ciyJasx KUAacriophl NpeICTaRICHBl gpazmenmamu nobezos.
Y HeKOTOpPHIX TPUOPEXHEIX IPEBECHBIX PACTCHUIA, HATIPUMED, Y UBHI, BETKH OYeHb
sioMkne. Onaznasi ¢ pacTeHHsl, OHHM IIEPEHOCATCS TeueHHeM BOAbI Ha IOBOJIBHO
JaJIeKue pacCTOAHMS M, Oymyud BHIODOIIEHHBIMH Ha Geper, YKOpeHSIOTCs, JaBas
Hayajio HOBBIM 0c0o0aM. Tak Xe pasMHoXaeTcs 37ofiess — CEBEpO-aMepPHKaHCKOe
BOJHOE pacTeHMe, Kotopoe ObuUIO 3aHeceHo B Empomy B 30—40 rr. XIX Beka,
a K Havaimy XX BeKa OHO yXe IIMPOKO pacrpocTpaHWIOCh He TOlNbKo B EBpome,
HO M A3UH. .

AKTHBHOE y4acTH€ B BET€TaTHBHOM Pa3sMHOXEHWU NPUHUMAIOT KAYOHU, AY-
Kosuywl, KAybHeaykoeuysl. PasMHOXeHHUe JTyKOBHIIaMM, U3 1I0Y€K KOTOPHIX Pa3sBH-
BalOTCSA MOJIOJBIC IYKOBUYKHA — «JETKH» — CBONCTBEHHO MHOTHMM OXHOROJLHLIM
pacTeHUsM, HanpuMep, TIOJNbIaHy, TYCMHOMY JIyKy, ruanuHry. KiyoHemykoBu-
IaMM pa3sMHOXaeTcsl IINMaXHHUK, Oe3BpeMeHHUK. CIOCOGHOCTh K BETE€TATUBHO-
My Pa3MHOXEHHIO C TOMOMIBIO KIyOHe#! M KOPHEBBIX LIMIIEK, WIH KOPHEBBIX
KIIyOHeil, Takke oIpeleisercsd HaIMYMeM Ha HUX NMovYeK. BuaomsMeHeHHBIMH
¢dorocunTesnpylomuMy 1o6eraMi — QWUIOKIAAMSMH, HEPEAKO Ha3bIBaeMbIMH
Aucmeyamu, BECbMa SHEPTHYHO Pa3MHOXAETCs NPECHOBOXHAS PACKA, B KOPOTKOE
BpEMsI TIOKPhIBalOLIask BCIO IIOBEPXHOCTD 3aCEJICHHOTO €10 BOJoeMa.

JlnacriopaMu ciIyXaT He TOJIBKO ()parMEHTHI 3peJibiX BEreTaTHBHLIX OPraHoB,
HO M WX 3aYaTKh. Y HEKOTOPHIX NOKPHITOCEMEHHBIX (DYHKIMIO BEreTaTMBHOIO
Pa3sMHOXEHHS BHIITOHAIOT MPUIATOYHbIE MOYKH. OHM pa3BUBAIOTCA HA JIMCTHAX
XEPYyXH JIEKapCTBEHHOJ, TOIAHOIO M 3y64aToro cepIeYHMKOB H IPYTHX PacTeHHI,
NPOM3PACTAIONIMX BO BIAXHBIX YCI0BUAX. Onanas, 311 I0YKM 06pa3yioT YKOpeHsi-
joLIMecs: TIoGern. 3ayaTky MeTaMOpdU3HPOBaHHEIX TTOGErOB B BUE HEGOIBIINX
JIYKOBUYEK M KIYOeHBKOB (POPMHPYIOTCS B Ta3yXax JIMCTHEB TMIPOBOM JIMJIMH,
B COLIBETHSX JIYKOBUYHOTO MSATIIMKA, 3yOSHKM TyKOBUYHOM (puc. 202 B, T).
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Pnc. 202. Hexorophle BapMaHTHl AMACIOp BHICIUIMX PACTEHMil: A — YMCTAK BEeCEHHWIA;
B — 6puodmwumiom; B — MATIMK JyKoBHYHBLA; I — 3y6siHKa JIyKOBHYHas.

Obo3nauenus: 3.p — 3a4aTOK pacTeHMs, K — KOPeHb, 4 — JIYKOBMYKH, M4 — IIOYKa,
IY.K.K — NMOYKO-KOPHEBOIi KITyOeHb

BoicoKoCIIEIMaNN3NPOBAHHbIE AUACIIOPE MPEACTABIAIOT COG0# KITyOHEBU-
HO yTONeHHbIE NMa3ylHble IOYKY, Pa3BUBAIONIMECS Ha KOPHEBUIAX HEKOTOPBIX
BHJIOB BeTpeHHMUBI (Hanpumep, Anemone flucciola) m 60nee CIOXHBIE 1O CTPOE-
HHIO ¥ IPOMCXOXICHMUIO Nnouko-KopHesvie kaybru (puc. 202 A), dopmupyrommecs
B Ila3yxax JIMCThEB YHUCTAKA BeceHHero. M3 3aKnaqbpIBaloONIErocs 31eCh MEpUCTEMa-
THYECKOro 6yropka pa3BUBAaeTCsi He TOJIBKO MOYKa, HO M KOPEHb, runepTpodupy-
IOIuMiics: BCJIEACTBHE OTIOXEHHSI B HEM 3allaCHBIX BEHIECTB. DTH KITyOHEBUIHEIE
06pa3oBaHKs JEIKO OTHENAIONCS OT MAaTepMHCKOIO PacTeHMs M, Momas B Giaro-

NIPUATHRIE YCIIOBHS, IPOPACcTAaIOT B HOBHIE OCOOH.
24 3a¢, 53
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CBoeo6pa3sHble [MACHOphl BCTPEYAIOTCd HE TOJBKO Y TOKPHITOCEMEHHBIX,
HO TaKXe M y pacTeHHil APyruX CUCTEMaTHYECKHX [PYIIIL.

Tax, y neyeHOYHHMKa MapIIaHIMM, MMEIOIIETO TAJVIOMHOE CTPOSHHE, B 0CO-
GBIX BEIPOCTAaX TAIJIOMa — BEIBOJKOBBIX KOP3UHKAX — 06pa3yloTCsl IMH3OBHIHEIE
CTPYKTYpbl, Ha3biBaeMble @bigodKosbimu mesamu (puc. 203). B cepenuHe oHu
MHOTOCTIOMHbIE, 10 KpasM — OIHOCJIOMHbIE. B BEIEMKax 3TOro Tejia, pacmo-
JIOXXEHHBIX CYIIPOTHBHO, HaXONATCS KJIETKH MepucTeMul. Koporkoit GecuseTHol
HOXKOi BBIBOAKOBOE TeJI0 NPUKPEIIEHO KO JHY BHIBOAKOBOM KOP3MHKH, IIOKPHI-
TOMY CIM3eBHIMM Bojiockamu. Iloriolllas W yhaepXuBasi Biary, OHM 3allIMINAIOT
(hopMUpYIOILMECS BHIBOAKOBBIE TeNa OT BHICHIXaHMA. IT0 OKOHYaHMHM Pa3BUTHS
BBHIBOIKOBBIX T€JI MX HOXKM OCIM3HAIOTCS, M B HOXIIMBYIO IIOTOAY Teja IOKUIa-
IOT BEIBOIKOBYIO KOP3MHKY. ITonaB B 6/1aronpMsiTHLIE YCIOBUS, BHIBOIKOBOE TEJIO
o6pasyeT TaJUIOM, IPH 3TOM OHO TPOPACcTaeT cpa3y C JABYX CTOPOH B COOTBETCTBHHU
C PacrojioXXeHHEM MEPUCTEM.

b

Puc. 203. MapiaHuusi: A — TaUIOM C BBIBOIKOBBIMH KOp-
3MHKaMHu; b — pasBuTHe u o61IMii B1 3peyioro BHIBOAKOBOIO
Tena.

Ob6o3Havenus: B.Kp — BbIBOIKOBBIE KOP3MHKHU, B.T — BBIBOJ-
KOBOE TeJo, T/ — TaJUIOM

O0pa3soBaHMe crielIMaTM3MPOBaHHBIX BRIBOAKOBBIX CTPYKTYP paclpoCTpaHeHO
M Y JIACTOCTEOEIbHBIX MXOB. DTH CTPYKTYpPbI BECbMa pa3H00Gpa3Hul Mopdosio-
rMYECKH M MOTYT pa3BHBaThcs M3 JI000H yactu moGera. Bro ymmbo Gonee wiIn
MeHee JIMHHbIe, IU00, Ha000pOT, KOPOTKHE, JIETKO 0GJIaMBIBAIONIMEC BETOYKH
¢ HeGONBLIMM KOJIMYECTBOM 3amacHBIX BELIECTB, IMOO CHIBHO peXylMpPOBaHHbIE
JIACTBSA, KOTOPBIE Y HEKOTOPHIX MXOB COCTOSIT BCETO M3 HECKOJIBKMX KJIETOK.

Kax pasHOBHUIHOCTb BereTaTMBHOM AMaciopuH, GONBIIOI WHTEPEC NpencTa-
BIISIET XUBOPOXIEHHE, WK sueunapus (OT 1ar. viviparus — XUBOPOISIIMIA), TIPH
KOTOpOIf Ha BereTaTMBHEIX OpraHax MaTePMHCKOIO pacTeHHs M3 3aJI0XWBIIMXCSH
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Ha HUX 0YaroB MEpHCTEMEI Pa3BUBAIOTCA MMHMATIOPHLIE pacTeHbMLIa, HMelolIye
BCE BereTaTUBHbIE OpraHbI.

Takue mo4yky (GOpMUPYIOTCS Ha JIMCTBAX TIPUKOPHEBOA PO3ETKH JIYTOBOIO
cepieyHMKa, Ha JIMCTBAX KajlaHxo? M Gpuodwunioma (puc.202B), Ha aMCTBAX
HEKOTOPBIX NaNOPOTHUKOB, HAIIPUMEP, KOCTeHNa XuBoponsmero. IpuseneHHbie
TIPUMEPhI XapaKTEPHU3YIOT A0XCHOe Hcueopoxrcdenue. TIpy HCTHHHOM XHUBOPOXIE-
HHH 3aKJIIOYEHHBI B CEMEHH 3apOABIII NPOPACTaeT HEMOCPEICTBEHHO Ha Mare-
PMHCKOI 0c06H, KaK y pu30¢opbl, NPeNCTaBUTENS MaHIPOBLIX PaCTEHHIA.

TakuM 0Opa3oM, BereTaTUBHOE PasMHOXEHHE OCYMIECTBISAETCS pa3sHBIMH
criocob6aMu, CreLMGUYHBIMM I KaXgoro Buma. OcoGeHHO aKTHBHOE BereTa-
TUBHOE Pa3MHOXEHHME TIPOMCXOIMT B YCIOBMSIX TIONABJIEHHOTO CEMEHHOr0 BO-
300HOBNEHUS, HalpuMep, Y JaHABIIA. Y HEKOTOPHIX PAaCTeHUil BereraTHBHOE
pasMHOXeHHMe HayMHaeTcsi YXe Ha paHHMX J3Tanax UX pasBUTUS M YCWIMBAeTCsl
C BO3pacToM.

CriocoObl BereTaTUBHOTO pPasMHOXEHMS, BCTpeyalolMecsi B NpUpone, MC-
TONL3YIOTCA W B XO3AMCTBEHHON NEATEILHOCTH 4YeJloBeKa i pPa3MHOXEHHS
KYJABTYPHBIX pacTeHuii. ITHOHBI, JIOKCH ¥ ApYTHe NEKOPaTHBHLIE PacTEHUs pa3-
MHOXaIOT JeJieHHeM KyCTOB, YTO MOXHO paccMarpuBaTh KaK MCKYCCTBEHHYIO
NapTHKyJSuio. MHorie pacteHMs pPa3MHOXAlOT OTBOAKAMH, HO Haubojbliee
pacnpocTpaHeHHe IOJyYHIO YePeHKOBaHME KaK YacCTHBIA Ciryyaii pa3MHOXEHHS
OTBOJIKAMH.

Yepernxom Ha3bIBAIOT OTPE3aHHYIO YacCTh pacTeHMs, KOTOpas MOXET yKope-
HUTBCS. M 00pa3oBars nobern. Yamie Bcero pacTeHUsi pa3MHOXAIOT IT0OETOBRIMU
YepeHKaMH, KOTOpHIEe JOJDKHEI MMeThb Moukd. KOpHM y 4epeHKOB BCeraa.pas3-
BHBAIOTCA Ha MX MOpPQOJOrHYecKHd HIXKHMX KOHIAX, OGEIYHO B OGJACTH Y3JIOB,
rie MHOTO 3anacalonieii mapeHXuMbl, 3aMOHAIONMIEH JTMCTOBRIE M BETOYHbIE MPO-
PHIBBL. Y HEKOTOPHIX pacTeHMit Ha MOTpPyXeHHOM B CyOCTpaT KOHIE YepeHKa
BCJIEAICTBHE pa3pacTaHMsl MapeHXUMbI 0JIM3 MeCTa cpesa IOSBISETCS HaIUIbIB —
Kaayc. Y ONHUX PacTeHHil OH TIpeACTaBiisieT co00ii paHeBYyI0 TKaHb, pPa3BUTHE
KOTOpOif MOXXHO pacCMaTrpuUBaTh Kak OOBIMHYIO 3alllUTHYIO pereHepaluio B OTBET
Ha OTceyeHHe YepeHKAa OT Tejla PacTeHHs, y APYTHX — KaK penpOXyKTUBHYIO
pereHepaimio. B kajutyce 3aKjiagpIBalOTCS OYard MEPUCTEM, U3 KOTODBHIX pasBH-
BaloOTCsl 3a4aTKH NMPUAATOYHBIX KOPHE#, a MHOrIa U MoYeK. B HEKOTOPBIX Ciydasx
Kajwiyc He obpasyercd. IToGeroBrle 4epeHKH MOTYT YKOPEHSTbCSA KaK B OJIUCT-
BEHHOM (6ap6apuc, GOSIPLILIHKUK), TaK U B GE3TMCTHOM (UBa, TONO/Ib, BUHOTPAJ)
cocrossHusX. IIIMpOKO pacnpocTpaHeHO pa3sMHOXEHHE 3eJCHBIMH YepeHKaMH,
CPe3aHHBIMM C MOJIOIBIX NMOOEroB, CTE6IM KOTOPHIX €lle He MOKPHITH TPOGKOIL.
Hapsany ¢ moGeroBeIMu, MCHOJIB3YIOT TAKXKE KOPHEBBIE M JIMCTOBBLIC YEPEHKH.
Ha Hux o6pa3yiorcsi He TONBKO NPMAATOYHKIE KOPHHU, HO U nouku. KopHeBbimMu
YEPEHKaM# {PasMHOXAIOT MaJIuHy, €XEBHKY, uuxopnﬁ, PEBCHb, JTUCTOBHIMU —

ngonmo, y3ymbapckyio GUaIKY (CEHIIONMIO).
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Oco6blif crioco6 BereTaTUBHOrO pa3MHOXEHMs TIPEACTaRIseT co00il npusus-
xa. Ee IpUMEHAIOT B TeX CIy4yasiX, KOria LIEHHbIe COpTa IUIOAOBbIX M IEKOPaTUBHBIX
pacTeHMil, HampuMmep, A0JOHHM, PO3bI, HE Pa3MHOXAIOTCS APYTMMH criocobamu.
IlpuBHBKO# Ha3BIBAIOT TEPECANKY, WIM MPAHCNAGHMAYUIO YACTU ToGera oJqHOro
pactenus (npyBosi) Ha KOpHecoGCTBEHHOE Apyroe pacteHue (noxsoi). Ilpn arom
YYUTHIBAIOT MOJIAPHOCT. B KayecTBe NMPUBOS OOBIYHO HCIOJB3YIOT YEPEHOK WIH
OTHENIbHYI0 TOYKY (21a30k). TIOuKy ¢ KOpO¥, KaM6HabHOH 30HOK M TOHKMM
clloeM JpeBecHHBI BCTaBisgioT B T-00pasHuIil Halpe3 KOpH MOABOS M IUIOTHO
3aBA3BLIBAIOT IPUBUBKY.

OCHOBY TIPOLIECCOB, MIPUBOMALIMX K CPACTAHHMIO TKaHE! KOMIIOHEHTOB IIPH-
BHUBKM, COCTaBJIIeT paHeBas pereHepauusa. MeXmy IUIOTHO TIPHXATHIMM OIMH
K JIpYTOMY TIOABOEM M IPMBOEM MMEETCS M3OMPYIOMMI CIoil U3 pa3pylieHHbIX
KJIeToK. Benencreue paspacTaHus M JieJIEeHMS XMBBIX KJIETOK IIPMBOS M IoA-
BOSI, M30JMPYIOIWI CIIOH CHABIMBaeTCsi M MOCTENIEHHO paccachiBaeTCsA, LIEIb
MeXHIy NMpUBoeM U noasoeM Mcye3aeT. COMKHYBIIMECS PaHEBble TKAHU IIPUBOSI
M NOIBOS COCTaBJIIOT COCAMHUTENBbHBIA CIION, U3 KIETOK KOTOPOTrO BBIYICHS-
I0TCSl KJIETKH KaMOusi, 00beIMHSIOEr0 KaMOMM 000X KOMIIOHEHTOB PUBUBKH.
CHayajia 3TOT pereHepUpOBaBIIMii KaMOui 0Opa3yeT HeTHIIMYHEIE I APEeBeCH-~
HBI ¥ JTy6a 3MeMeHTHI (OHM 3HAYUTENILHO KOPOYe M MCKDPUBJIEHHI IO CPABHEHHIO
¢ OGBIYHEIMH), HO CO BpEMEHEM ero HesTe/IbHOCT: HopManusyercs. C 9Toro Bpe-
MEHH TPUBOI M MOJBOI CYHIECTBYIOT KaK eNUHBI opraHu3M. B HeM ocramisioT
TOJILKO TIoOer mpuBosi, obpasylonmii kpoHy. CHaGXeHue BOXOI C pacTBOpEH-
HBIMM B Hell MHMHepalbHLIMM BeIeCTBaMM —  (DYHKIMSI KODHEBOH CHCTEMEI
TI0BOSL.

Kak yxe 6bUI0 CKa3aHO, CIOCOGHOCTBIO K pereHepaliuy 001afaloT He TOJIbKO
opraHbl M TKaHW pacTeHHMsl, HO M OTHENbHbiE KJIETKU M JaXe MX IpoToIUia-
ctel. B cepemune XX Beka Obul pa3paGoTaH OYEHb BaXHBI B TEOPETHYECKOM
W MPaKTHYECKOM OTHOIIEHMSX METOJ Kyaomypbl mkaneli. CHayaja ero mpuMeHs-
JIM IS COXPaHEHHS XU3HECTOCOOHOCTH YacTeil OpraHoB, TKaHEH M KJIETOK BHe
opranusma (in vitro) B yCIOBUSX CTPOroil acenTHKM, OIpENENeHHOM TeMiepa-
TYpel, obecneyeHnsi HOPMAIBHOTO TUTaHMS, ra3000MeHa, yoaleHus IMpOXYKTOB
MeTa6onusma. BriocneACTBMM 3TOT METOX TPHOGPEN BaXHOE 3HaYeHHe UIA TaK Ha-
3bIBAEMOTO MUKPOKAOHAAbHO20 pazmroxcenus. KylnbTUBHpPYeMble in vitro KyCOYKH
OpPraHoB M TKaHeil 0GpasyloT Kaulyc, B KOTOPOM 3aKJIaJbIBAlOTCS OYark Mej-
KMX MUTOTMYECKH aKTHBHBIX KJIETOK — 3a4aTKH anMKaJbHBIX MEPHCTEM NOGEroB
M KOpHeif, a HEpeIKO M LeJIbIX pacTeHHit. DTOT METON, XOTA U TPYHROEMKHIA, OHAKO
KaK CIoco0 BereTaTMBHOIO pa3MHOXEHMs OH BecbMa 3¢¢ekTHBeH M 1Mo3BOJIseT
MOJIy4yaTh GOJBLIOE YMCIO MOJIONBIX PAacTeHUH, NPHIOAHBIX IS JajibHeHIIero
BhIpaIMBaHua. Ero mpuMeHsior Wi Pa3MHOXEHHMS NEKOPaTHBHEIX PacTeHHit,
3eMJISHUKH, TIOJYyYeHHs KapTodesi, YCTOMYMBOrO K BUPYCHBIM 3a60jIeBaHUAM,
M JIPYTUX PaCTCHUIA.
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3. TenepaTuBHOE pa3sMHO:KeHUE

3.1. BecnoJsioe pa3MHoXenue

Becnonoe pa3MHOXeHHE OCYILECTBAseTcA criopaMu. OHH 06Gpa3yIoTcs ¥ BCex
BBICIIMX pacTeHMiH, HO HX y4YaCTME€ B NpOLECCEe pa3MHOXEHHS HEONMHAKOBO
y TipeJcTaBUTeNeH pasHbIX CHCTEMaTHYECKUX TPYIIIL.

Crniopbl, TOYHEE, anaanomeiiocnopst, GOpMUpYIOTCH B cnopanzusx. CriopaHIuy,
B KOTOPLIX Pa3BHBAIOTCS MEHOCHOPHI, UMEIOT ¥ BOAOPOCHH, OAHAKO B 6OIBIIMH-
CTBE CIy4aeB OHH Y HUX OMHOKJIETOYHbIE, JIMIIB Y HEKOTOPEIX 6YphiX Bomopocieit
BCTPEYalOTC MHOTOKJIETOYHbIE CIOPAaHTMM, Kaxnas KIeTKa KOTOPEHIX, HeJACh
PERYKIIMOHHO, 00pa3yeT CIIOpHI.

VY BBICIIMX PacTeHWii CIIOpPaHTHMM BCErJa MHOTOKJIETOYHBIE, HO, B OTIMYME
OT TaKOBBIX BOAOPOCHEH, ux KiIeTku auddepeHunpoBaHbl. BHyTpeHHye depmuns-
Hbte (ot nar. fertilis — TIONOPOIHEIIA) KIIETKH COCTABISIIOT CIIOPOTEHHYIO TKAHBb —
apxecnopuii (OT rpey. arché — Hayaio), a HapyXHLIEe cmepuabHble (OT JaT. sterilis —
6GecIUIoNHbIN) 06pa3yIoT CTEHKY, 3alIMIAIONLYIO apXECHOPHil OT BIUSHUA BHEII-
Heil cpefibl, riIaBHBIM 00pa3oM, OT uccymeHus. V13 HapyXHBIX KJIETOK apXecHopHst
pa3sBUBaeTCs BHICTIIAIOUMIA ClIOH — manemym (OT Tped. tapes — KOBep, MOKpHI-
BAJIO), KOTOPhIil BCKOPe pacIuibIBaeTcs, o6pasys nepunaasmoduii. Conepxanmecs
B €T0 KJIeTKaX IUTATeIbHAIE BEIECTBa UCIOMB3YIOTCH U Pa3BUTHS CHOP.

ITo xapaktepy OpMHpOBaHMS Pa3IMYAIOT 2 TUNA CIIOPaHTHEB. Y aenmo-
cnopanzuamnbix (OT Tped. leptés — TOHKwMIA) pacTeHMii, K KOTOpHIM IIpMHaIe-
XaT MHOTHE NanopoTHUKM (cM. puc. 216 T), cnopaHruii pasBuBaeTca U3 OXHOMN
KIETKM ¥ HMMeeT ORHOCIONHYIO CTEHKY. Y 36cnopanzuamusix pacTeHui, mpen-
CTaBJIEHHBIX XBOL[AMH, IUIayHaMH, HEKOTOPEIMM NaNOPOTHUKAMU M CEMEHHBIMH
PacTeHMSIMM, HayaJlo CHOPaHTHIO JiaeT TPYIIa KJIETOK, CTEHKA er0 MHOTOC/IOiHas
(cM. puc.212T). B 3BOMOLMM BHICIIMX PACTEHU MMeETCs TEHIEHIMS K CpacTa-
HMUIO CIIOPaHTHeB B cuHanzuu (OT TPeY. syn — BMecTe U angéion — BMECTIIIMIIE)
C HECKOJILKUMH THe3iaMi. CUHaHTMM BCTPEYAIUCH YKe Y IpeBHEMIIHUX Ha3eMHBIX
pacTeHuit, HanppuMep, y sippaBui. VI3 cOBpeMeHHEIX PacTeHMil OHU CBOMCTBEHHEI
TICHJIOTY, HEKOTOPHIM TIallOPOTHHKAM, CEMEHHBIM PacTeHUSIM.

Murorryeckue nejieHus KJIETOK apXecIiopus IPUBOIAT K 06pa3oBaHHUIO MaTe-
PHMHCKHX KJIETOK CIIOp — CHOPOKUMO@, KOTOPbIE, NE/SICh PEAYKIIMOHHO, 006pa3yioT
TeTpajibl CIIop. B HEKOTOPKIX CIlyyasix apxecopHaIbHbIe KIIETKH HENOCPEICTBEHHO
Tpespaiaiorcs B ciopounThl. HanGonee pacnpocrpaHeHb TeTpasipnyeckast, H30-
GwiarepanbHasi, KpecTooGpasHas (puc. 204) u iuHeitHas TeTpankl. TN TeTpambl
onpefenseT OPUEHTAlMA NIEPETOPONOK, 0Opa3yIolMXCs NIPH AeJIEeHUH CIIOPOIIMTa,
B KOTOPOM CHayajla BCE CIIOPHI TECHO CBA3aHBI MeXIy CO00H BHYTPEHHUMH, UIH
npoxcumansuoimu (OT Jat. proximus — Gmuxaiimmit) momocamu. Iomoc, o6pa-
IIEHHbIH HApYXY, Ha3BIBAIOT ducmaabbwm (OT Nar. distalis — nanblie oTCTOAIINI).
HucransHas cropoHa CHOpHI Beerna BRITIyKIias, OHa COCTamiser 1/4 yacts cepbi.



358 Yacrs III. Ocnoevt penpodyxmuenoii 6uonoeuu evicuiux pacmenuii

ITpoxcuMabHBIE CTOPOHBI CIIOP MMEIOT mempadnbvle pyGybst — cnemnl GRIBIIEH
CBSI3U C IPYTMMM CIIOpaMH BHYTPHU CIIOPOLIUTA.

B Tetpasmpuueckoit Tetpane (puc. 204 A) ciopsl MUMEIOT GOPMY TPeXTpaHHOM
nvpaMuzbl (Takylo GopMy Ha3bIBaIOT mempasdpuyeckoli) ¢ BHITYKIBIM OCHOBaHM-
eM. Dta criopa paguanbHas, ¢ TPeMs TUIOCKOCTSIMM CHMMETPUH, B TeTpale Kaxaas
CIOpa conpuKacaeTcsi C TpeMs ocTalbHeIMH. Ha ee nmpokcMMaibHOM MOJII0CE BO3-
HHKaeT TpeXTyueBOi TeTpaiHbIil pyGerr, o6pasyloliuit TpexTydeByIo Ile)ib, Yepes
KOTOpYIO CIiopa MpopacTaer.

Puc. 204. OcHOBHBIE TMIBI TETpaR
cnop: A — TeTpasapuyecKast TeTpaja;
B — usobunarepanbHas TeTpana; B —
KpecrooGpa3Has TeTpazia

CriopouyT MOXET JENUTHCH Ha 4 KJIETKH C KIMHOBIIHBIMU MPOKCHMAJIbHEL -
MU CTOPOHaMH. BTU CIIOpbI 6uiamepanbhble, TAK KaK UMEIOT TOJBKO 2 IIOCKOCTH
cumMeTpud. TerpamHblif pyGen B TaKMX CIOpax OgHONy4YeBoil. BunarepanbHeie
CTIOpBI GBIBAIOT ABYX TUIOB. B u306uramepansholi criope Kxaxnas criopa COnpuka-
caeTcsl TOJILKO C ABYMS coceHUMM criopamu (puc. 204 B); B kpecmooGpasnoii —
TIaphl CIIOP PacHoNOXEHB! 110 OTHOIIEHUIO OfHa K JPYTO# IOX MpPSMEIM YIJIOM
(B aTOM CiTyyae Kaxnas Cropa CONPHKAcaeTcsi CO BCEMH OCTATBHEIMM) (puc. 204 B).
B auneiinoii (cM. puc. 245 A) Tetpaje crops pactiofioXeHE! B OXMH psiJi, ONHA ITOJ,
IpYroi.

Bckope nocie 06pazoBaHus, cOOpaHHBIE B TETPaXbl CIIOPHI CJIeTKa OTXOMAT
oT 060JIOUKH criopouuTa ¥ GOPMUPYIOT cnopodepmy — COOGCTBEHHBIE 0GONOYKH,
Gorarble OYEHb CTOMKUM B XUMUYECKOM OTHOIIEHHWHM BHICOKONOIMMEPHEIM Ky-
THHOOOPa3HEIM BELUECTBOM — CHOPONOAAEHUHOM, OGYCIIOBIMBAIOIMM XOPOLIYIO
COXPaHHOCTb MCKOMaeMBIX CIIOP B IeoJIOTMYECKUX oTnoxenusx. Hapyxuyio 060-
JIOYKY Ha3bIBaIOT 3X30CHOpUeM, a Y CEMEHHBIX paCTeHu it — ax3unoii. Bnociencreuu
OHa MoXeT I depeHIMPOBaTLCSA Ha OTHENIBHBIC C/IOM, BHEIIHMIA 13 KOTOPHIX He-
PENKO TaK WM MHaye CKYJIbITypupoBaH. BHYTpeHH s 1e/mono3Has 06010uka —
3HOocnopuii (unmuna y ceMEHHBIX PaCTeHHMIA) BO3HMKAeT HO3IHEe HAPYXXHOM, OHa
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IUTOTHO TNpHXaTa K NpOTOIUIAacTy cnopsl. IIpu mpopacTaHUU CHOpHI SHIOCTIOPHIA
(MM MHTHHA) BHIXONMT HapyXy. CIIOpH HEKOTOPHIX PACTEHUI MMEIOT ele U Tpe-
TBIO OGONOYKY — nepucnopuii (Y CEMEHHBIX PACTEHMil ee¢ Ha3BIBAIOT NepuUHOl).
OHa BO3HMKaeT Ha NOBEPXHOCTH 3K30CIOPHS U3 TaNeTAILHOIO IepUIUIa3MOIus,
B KOTOPHIA IOIpyXeHE! Co3peBaloilue Cropel. OOLIMHO OHa pe3KO OTIMYAeTCs
OT 3K30CIOPHS ¥ HEIUIOTHO C HUM COeJMHEeHa.

Cnopa nerkas, 6oratasi HMTOILIA3MOI, UIMeET KPYIIHOE SpO, NMPOIUIACTUIBL.
3anacHble BELIECTBa YacTO IpeCTaBICHEI XHUPaMH.

CreHKa CHIOpaHTHMsl He TOJNBKO 3aIUMIIAET €r0 CONEPXUMOE OT BBHICHIXaHH,
4TO B YCJIOBHSIX XM3HM Ha Cyllle UMEET O4EHb BaXHOE 3HAYEHHE, HO U yYacTBYeT
B PacCeMBaHMM cHoOp. Y ApeBHEHIIMX Ha3eMHBIX PACTEHU U Y HEKOTOPHIX COBpe-
MEHHEIX OCBOOOXIEHUE CIIOP MPOUCXOIUT NOCe CTHUBAHUSA CTEHKM CIIOPAHTHSA.
YV MHOTMX pacTeHMii CIIOPaHTHH BCKPHIBAIOTCA MONEPEYHBIMHU WIH NPOROILHEIMU
LIEeJIAMH, JTH0O C TIOMOIIBIO OCOOBIX CTPYKTYP.

Tak KaK CIIOpBI pacpOCTPAaHSIOTCS BETPOM, BAXHO, YTOOK! CIIOpaHTUH GHLIN
NPUITOAHATH HaJX MOBEPXHOCTBIO ITIOYBHI, TaK KaK 4YE€M BHIIE, TEM CHJIbHEE
IBIXEHHME BO3IyXa.

B mpoliecce 3BOIONHMH M3MEHSUIOCh PACIONOXEeHHE CIOPAHTHEB Ha pacTre-
HUK. Y ApeBHEAIIMX pacTeHUI, HaIPUMep, Y PUHUM OHM HaXONWJIMCh Ha KOHIIaX
TEJIOMOB. Y JIMCTOCTEGENbHBIX PACTEHMiA, 3a MCKIIOYEHHUEM MXOB, CIIOPAHTHH
pacIoyaraiorTcsi Ha JIMCThSAX. Y ONHMX pacTeHH# Hapsny ¢ ¢yHKUHe# CIIopoHO-
IIEHUs] 3TU JIACTBS YYACTBYIOT M B IIUTAHMM, WM Tpoduke (OT rpey. trophé —
nuTaHue) pacrenns. Takue JHUCThS XapaKTePHHI Ui GOMBIUMHCTBA NMAOPOTHH-
KOB. Y MHOTHX pacTeHHil JuCTh JuddepeHIIMpoBaHbl Ha 2 TUNA: mpoghogunib
M cnopoguans. Mopdonoruyeckd OHH MOTYT GbITH Gojlee MM MeHee OIMHAKO-
BEIMH, KaK y GapaHlia U3 oTiejia IUIayHOBHIHBIX, WM Pa3HBIMH, KaK Y IUIayHa,
XBolfa M JPYTHMX pacTeHUil. ¥V IUIayHOBMAHBIX M XBOIIEBHIAHBIX CITIOPO(GMIUIBI
CKyYyeHbl Ha BEpXylIKaXx MOGEroB M pPacllONiOXeHbl IUIOTHOI CHHpaiblo, KaK
V IUIayHOB, WJIH MYTOBKaMM, Kak y xBouei. Taxue cobpaHuss crnopoduuioB
HAa3LIBAlOT CIIOPOHOCHBIMHM KOJNOCKAMM, Wi cmpobusamu (cM. puc. 212 A, B).
Ha kaxnom cnopodunne Moxer 6brtb 0T ogHoro (y miayHos) no 6—12 (y xBo-
meif) ciopanrues. B MonogoM crpobuie criopoduisl IUIOTHO TIPMXAThl OMVH
K JIpyroMmy, 3TMM JOCTHTaeTCsi 3alMTa Pa3sBMBAIOLIMXCHA CIIOPAaHTUEB OT BBHICHI-
xanud. Tlocine co3peBaHMsi CIOp OCh CTPOOWJIAa BHITATMBAeTCS NyTeM MHTEpKa-
JIIPHOTO pOCTa, pacCTOsIHNE MeXIy cropoduUlaMu yBeIMYMBaeTCs, CaMH OHHM
BBICBIXAIOT, CIOPaHTMM K 3TOMY BpEMEHM BCKPBIBRIOTCS, M CIIOPBI BLICHINIAIOTCA.
Y GonblMHCTBA NMANOPOTHUKOB CIIOPAHTHHM PAcIofaralorcs IPyHnaMu — copy-
camu (OT Tped. SOT0S — Kydya) Ha HMKHE#l CTOpOHe JHCTa WM €r0 CETMEHTOB
(cm. puc.216 B).

W3 crop pasBuBaloTcs rameToduThl, WM 3apoctki. CHayana oGpasyerca
HUTYaTHIif BHIPOCT — Quaamenm, — COCTOSAIIMNA U3 HECKOJNLKHMX KJIETOK, 3aTeM
BO3HMKaeT IUIaCTUHKA — CJIOEBHUILE, KaK y xBoweit (cM. puc. 215 B, B), nanopor-
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HUKOB (cM. puc. 218 E, X), 6o Gonee win MeHee KyGapeBUIHOE MHOTOC/IONHOE
TeNo, Kak y miayHoB (cM. puc. 212 E-K). Ilo xapakrepy MHTaHMs 33pOCTKM
MOTYT 6BITb (hoTOTPOMHBIME (B 3THX C/Iy4asx OHM 3eJIEHBIE W Hal3eMHBIE) WK
MON3eMHEIMH GECIIBETHEIMM MMKOTPOGHEIMK (BCTYNAIOMIMMU B CHMGHO3 C IpH-
6om). ITpuKperUieHue 3apOCTKOB K IIOYBE M TOIIOHMIEHME W3 Hee BONBI C pac-
TBOPEHHBIMHM B Hell MUHEDAIbHBIMM BELIECTBAMH OCYIIECTBISIETCS C MTOMOIIbIO
PH30UIIOB.

Kaxnas cropa oGpa3yeT mo OXHOMY 3apocTKy. Tak Kak CHOp MHOTO, TO
M 3apOCTKM MHOTOYHMCIIEHHBIE, OHHAKO MX BCE Xe MeHblIe, 4yeM crnop. He Bce
CTIOpHI TTONAJAIOT B GAaronpuaTHRIC LIS NMPOPACTaHUA YCIOBHSA, Ja U 3aPOCTKH
He BCe BEDKUBAIOT.

3.2. IlosoBOE BOCTIpOM3BENCHHE

OCHOBY IOJIOBOIO BOCIIPOM3BENEHHS COCTABJISET, KaK yXe ObUIO OTMEYEHO,
nonoeoii npoyecc — CIUSIHME MYXCKOM M KEHCKOH raMmeT, B pe3yibrare KOTO-
pOro BOCCTaHABIMBAeTCs AMIUIOMTHOCTb, oOpa3yeTcsl 3Mrora, Haiolias Hayano
3apobiy crnopodura. OpraHel, MPOXYLHUPYIONHE TaMETEl — apXe20Huu W aH-
mepuduu, — pa3sBUBAIOTCA Ha 3apocTKaX. [aMeTaHTMHW BHICIIMX pAacTeHMii, KakK
M MX CIIOpaHIMM, BCerfia MHOrokjerounsie (puc.205). Mx mpooGpa3om Ghuid,
BEPOSITHO, MHOTOKaMepHbIe TAMETAHIHH HEKOTOPBIX OYphIX BoXopociei, Harmpu-
Mep, 3KTOKapmyca. B mponecce 3BomoONMH U3 CTEPWIM3OBABIIMXCSA HAPYXHbBIX
KJIETOK BO3HMKJIM CTeHKH ramMeTaHrueB. BHyTpeHHHe (epTWIbHBIE KJIETKM aH-
TEPUAMS COCTABIWIM CHepMamozeHHyl0 TKaHb, OOpasyiollylQ MYXCKHUE TaMEThI:
IBYX- WIM MHOTOXTYTUKOBBIE Cnepmamo3oudbi. AHTEpUIMM MOTryT OBITh Gonee
WIM MeHee MIapOBHAHBIMM, OBAJIBHRIMM WIM IponoiroBaThiMu. K ramerodury
OHM MPUKPEIUIAIOTCS HOXKaMH (puc. 205 A), UHOLIA OHUM CUISYHE, TIOTPYXEHHBIE
B TKaHb ramMetToduta. ®opMHpoBaHHE apXETOHHS B 3BOJIIOLMY BLICIIMX PaCTeHHH
CONPOBOXIAJIOCh HE TOJIBKO CTepWIM3aLMell MHOTMX KIETOK, HO M pexyKuueit
epTWILHBIX KJIETOK IO OXHOM sifiiekneTKn. TUIHYHBIN 3pesiblil apXeroHuit Koj-
GoBuaHBIA. OH COCTOMT M3 MaCCHBHOM HOXCKU, PACIUIMPEHHOM YacTH — 6prowKa —
U Y3KOU! weiixu, 3aTIOIHEHHOMN welikoeviMu KanarvyesoiMu Kaemxamu. Bonblyio
YyacTb OpIOILKa 3aHNMAET AliyeKremKa, Hajl Hel0, MO EHKOBEIMU KaHAIbLIEBHIMHU
KJIETKaMM, HAXOMUTCS OpIowHas KaHatbyesas Kaemka, KoTopas obpasyercd U3 Toi
X€ KIETKH, YTO M SHLIEKJIETKa, TO €CTh 3TH KIETKM IO IMPOMCXOXIECHHUIO Ce-
crpunckue (puc. 205 B). Takue apxeroHHH BCTPEYAIOTCS Y MOXOBUAHEIX. Y APYTHX
pPacTeHMii OHM He MMEIOT HOXEK, TaK KaK MOIpyXeHbl B TKaHb 3apOCTKa, y Na-
TMOPOTHUKOBUAHBIX HAPYXy BBICTYHAIOT TOJBKO M3OTHYTHIE LIEHKHM. ApXeroHHH
TOJIOCEMEHHBIX CBSI3H C BHELIHEl cpefoil He MMEIOT.

He3amoinro 1o orionoTBOpeHHs HEHKOBbIE U OPIOIIHAS KaAHAIBIEBbIE KIETKH
OCJIM3HAIOTCSA, Ha MX MecTe o0GpasyeTcs KaHajl, 3aoJIHEHHBIA Cu3bi0. OCIHU3HA-
10TCA ¥ KJIETKH CTEHKH, 3aKpBIBAIOLIUE BXOI B IeiKy. B oxmmByio moromy crep-
MaTo30M/Ibl TOAIUIBIBAIOT K aPXETOHHUIO, M3 IIEHKHM KOTOPOTo K 3TOMY BpeMEHH
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b

Puc. 205. Cxema, WUIIOCTPHPYLIas BO3MOXHOE IPOMCXOXAECHHE aHTEPHIMEB
M apXEroOHHEB BBHICIIMX PACTeHMH W3 MHOTOKaMEPHEIX FaMETaHIHEB BOJNOPOCIIEH:
A — npeo6Gpa3oBaHue raMeTaHrus B aHTepuauil; b — npeoGpa3oBaHue raMeTaH-
U B apXETOHMIA.

0O603Ha4enus. aHT — aHTEPUIHIL, apX — apXeroHuit, 6.K.K — OpIOlIHas KaHaIble-
Bas KJIETKa, 6p — OpIOIIKO, M.IM — MHOTOKAMEPHEI raMeTaHruil, H — HOXKa,
CILT — ClIepMaTOreHHas TKaHb, CT — CTEpWIbHas CTEHKa, I — LIeiika, ILK.K —
ICHKOBLIE KAHANBLIEBRIC KIIETKU, I — SHLIEKIICTKA

BBICTYTIaeT HEMHOTO CJIM3H BMECTE€ C APYITMMH BelIECTBAMM, NPHBJIECKAIOLIMMHU
CIepMaTo30Mabl. BeickiXasi, CIM3b BTATMBAET MYXCKHE FaMeThl B KaHa IHEHKH,
II0 KOTOPOMY OHM aKTHBHO II€PEIBUTAIOTCSA B GPIOMIKO, Ti€ U IPOMCXOIMUT ONA0-
domeopenue AiiueKneTkn. TaknM o6pa3oM, Y BHICHIMX PACTEHHI OIUIONOTBOPEHHE
BCENa 6HympeHHee.

OOGBEIYHO apXeTOHHMHU U aHTEPUINM 3aKJIANbIBAIOTCS Ha 3apOCTKe ABYMS TO-
norpadpuyeckd HM30JIMPOBAHHBLIMM TPYNIIAMH B pa3HOE BpeMs, YTO HCKIIIOYAET
BO3MOXHOCTb OIUIONOTBOPEHHS SMLEKIETKUA CIIEPMATO30MAOM, 00pa3oBaBIIMMCS
B aHTEPUAKHU TOTO XK€ 3aPOCTKA.

OrutonoTBopeHHas sillieKeTka — 3ueoma — TPEACTaBjIsieT co0O0H IEpBYIo
KiIetky Oymymero cnopodura. CHayana oHa pa3BHBaeTCsl BHYTPH apXCrOHMs
Y 3ammineHa ero creHkoil. ITo Mepe yBenueHust pasMepoB CIIOpOHTa CTCHKa
PpaspeiBaercs. Jlo nepexoia K caMOCTOSATEIbHOM XHU3HH 3apObII MCITONB3YET I
CBOEro pa3BUTHA NMUTATENbHbIE BELIECTBA raMETOMHUTA.

3.3. Terepocnopus u cBA3aHHbIE C HEI0 0COGEHHOCTH PASMHONKECHUS

Hapsiny ¢ usocnopueii, v paBHOCIIOPOBOCTBIO, XapaKTepu3yiouleiicss Mop-
donornyeckoil OAHOPONHOCTEIO NPOYLHMPYEMBIX CIIOPO(UTOM CIOP, MHOTMM
BLICIIMM DacTeHUSM CBONCTBEHHA M zemepocnopusa — IubGepeHIranus crop

Ha 2 TuIa: KpyIHBIE MaKpo- WK mezacnopwr (oT Tped. makros, megas — 6omb11I0i1)
23 3ax. 53
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H MEJIKME MUKpOcnopol (orr rpey. mikros — ManeHbkuii). Meracnopbl oGpasyer
XEHCKMIl 3apOCTOK C apXeroHHMSIMH, MHKPOCIIOpHI — OY€Hb PEXYLHPOBAHHBIN
MYXCKO# 3apOCTOK C aHTEpHIMAMMU.

Terepocniopus cBoifcTBEeHHa HEKOTOPHIM ILUIAYHOBHAHBIM, TAIIOPOTHHKOBMI-
HBIM U CEMEHHBIM PaCTEHMSM.

Pa3HocropoBbI€ pacTeHHs MPOAYLMPYIOT OYEHbh MHOTO MHKpocrop. Passu-
BalolIMecs U3 HUX MYXCKHE 3aPOCTKH 3HAYMTEJILHO MeJbue XEHCKHX. Pa3Butue
3apOCTKOB HauyMHaeTcs Ju6o ele B MUKPOCTIOPaHTHH, JIM60 1ociie BHIXOAA U3 He-
ro MUKpOCHOp. MyXCKue 3apocTKu 00pa3yloT aHTEpHAMH, B KOTOPHIX CO3PEBAIOT
crepMaTo3oubl. PazBuTHe XEHCKOIO 3apOCTKA BCeria HAYMHAETCS BHYTPH Merac-
TIOpaHTHs, HaXoAslIerocss Ha cnopodure, U MPOIODKAETCA MOCHE €r0 ONaxeH!s
C PaCTeHMs U CTHUBaHUA CTeHKU. ZKeHCKMIA 3apoCcTOK He MOKUAAET 000JI0YKy Me-
racnopsl. Meracrnopa Qaer Hayajlo MHOTOKJIETOYHOU TKAHH XEHCKOTO 3apOCTKa,
KOTOpasi NaBUT Ha 00O0JIOYKY Meracropbl, OHa pa3pblBaeTcsi, ¥ TKaHb 3apoCTKa,
obpa3syiolias apXeroHMH, BBICTYTIaeT HapyXy. IToj10Boii Mpoiecc MPOUCXOMAMUT TaK
Xe, KaK y ONMCaHHbIX Bbillle PABHOCIOPOBLIX PaCTEHMIA.

Terepocnopus uMeeT BaxHoe OHOJIOrHYecKoe 3HaYeHHe. O6GUIne 1 JIETKOCTh
MMKPOCIIOp M DPa3BUBAIOMIMXCS M3 HHUX BeChMa PeNyILMPOBAHHBIX MYXCKHX 3a-
POCTKOB CO3[acT HauOOJIbIIYI0O BEPOATHOCTh paclpelesieHUss MX BOiIm3u Gonee
KPYTIHEBIX XEHCKUX 3aPOCTKOB, KOTOpbi€ HE TOJNBKO 00ECIIEYHBAIOT BO3MOXHOCTh
OCYILECTBJICHHS NOJIOBOTO IPOLIECCA, HO CJYXAT TaKXKe JUISl MUTaHUs pa3BHUBaIO-
Lierocss U3 3UroTel MOJIOAOTO criopoduTa, TaK KaK MEracrnopa, B OTJIMMUE OT MHU-
KPOCTIOpPBI, CONEPXHUT OOJBIION 3arac NMUTATENbHBIX BeulecTB. Takum o6Gpa3oM,
XKEHCKMI1 3apOCTOK pa3HOCIOPOBHIX apXerOHMAJABHBIX PACTEeHWH, HaYWHAIOMIMit
CBOE Pa3BHUTHE €llle B METaCIIOpPaHTHH, CBA3aH CO CHOPOdUTaMHU TNPEALIECTBYIO-
IIEro U MOCJERYIONIEr0 MOKOJIEHHIA.

B mameo3oe, Koraa rocroicTBOBaIA CIIOPOBbI€ PacTeHMs, KIMMAr GbUT Te-
TUTHIM M BIAXHBIM, 6€3 pe3Kux KojieGaHmi ToroqHBIX ycioBHii. Jla ¥ B HacTosiee
BpEMS1 OHM BCTPEYAIOTCS MPEMMYLIECTBEHHO BO BJIAXKHBIX TEHUCTHIX MecTax. Crio-
podUTEI Y HUX GRICTPO pa3BHBAIOTCA U3 HAXOMSIIMXCS Ha raMeTouTax 3apoblieit
M K KOHIIy BereTaliMiOHHOTO IepHoa CTAHOBSTCS BIOJIHE CAMOCTOSTENILHBIMU Op-
raHM3MaMH, CIIOCOOHBIMH TtepeHecTH HeOiarolpusaTHoe BpeMsi roma. IToatomy
raMeTouThl 32 HEKOTOPLIMH MCKITIOYEHUSAMH HENONTOBEYHbIE.

Y ronoceMeHHBIX, JOCTHTIINX pacliBeTa B Me3030€, KIMMAaTHYECKHE YCJIO-
BHSI KOTOPOTO XapaKTepH3OBAIKUCh YePENOBAaHHMEM CyXHX M BIAXHBIX IEPHO-
JIOB, a TaKXe y TOSIBUBIIMXCA TI03[Hee NMOKPHITOCEMEHHBIX, CBA3b raMeToOUTOB
co cropoduTaMu enre Goyee yCuwiniach, NpUBEasa K 06pa3oBaHHIO 0coGOro THUMA
Imacrop — ceMaH. Cems, pa3BMBAIOILEECH M3 cemasauamka, WIM CeMANOYKU,
COCTOMT M3 3apojkilia criopoduTa, 3anacalolleil TKaHH ¥ TIOKPOBOB, IIPOM3BO/-
HBIX CIOpoGHTa MPEABIIYINETO TOKOIECHHS, 3alIMIIAIONIMX 3aPOIBIII OT BHELIHHX
BO3JeiCTBHIA.
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CeMs xopolllo HpPUCHOCOGIEHO K paclpocTpaHeHHIO, obGecreuynBaomEMy
HIMpoKoe pacceneHue pacteHui. HecoMHenHo, yro pasMHoXeHHe ceMeHaMu 60-
Jiee COBEpLIEHHO, YeM Pa3MHOXCHHE OHOKJIETOYHBIMU criopaMu. B cBs3u ¢ 3TUM
obpa3oBaHHe CEMSH PaCCMaTPUBAIOT KaK BaxXHeiuit apozene3 B MICTOPUM PacTH-
TeJIbHOTO MMpa, IoJl KOTOPHIM IOHMMAIOT JIo6Gkle NpOrpecCHBHblE M3MEHEHHS,
TIPUBOIALLME K YCIOXHEHHIO CTPYKTYPhI ¥ MHTEHCH(UKAIUK QyHKIMI.

23*



Tnasa 15

MopdoJiornueckoe pasHooopasmue

PENPOAYKTUBHBIX CTPYKTYP
apXeroHNAJbHBIX pacTeHuil

PaccMoTpeHHble B Ipebifylleil rnaBe obliMe NMPUHLMIEI T€HEpaTHBHOIO
Ppa3sMHOXEHUS He HCKITIOYAIOT HAIMYMA HEKOTOPBIX 0COGEHHOCTEH 3TOr0 Mpoliecca
¥ OCYHIECTBJIFIOLIMX €r0 OPraHOB y IPEACTAaBUTENCH pasHBIX OTIEJIOB BBHICIIMX
PacTeHHIA.

1. Pacrenns c¢ npeodiagannem ramerodura
B uKie passurna. Orxen Moxosuausie (Bryophyta)

CnopodHuT MOXOBHAHEIX, Ha3bIBAEMBIN CnOpo2oHuem, XUBET Ha rameTodure
BIUIOTh IO OCYLIECTBJICHHS MM (GYHKIMH GECIOJIOT0 pasMHOXEHUs, 3aKI0Yalo-
merocss B 06pa3oBaHUM CHOP ¥ MX MOCHENYIOIIET0 pacCeMBaHMsl, MOCIE YEro OH
ormupaer. @opmMupoBaHHIO rameToduTa, WIH 2amemogopa, NMPeNCTaBIAIOIEMY
co0oii 3eleHOe pacTeHHe, NMPENUIeCTBYeT Pa3BUTHE HUTYATON WIM IUIACTUHYA-
TOW npomonemst (OT Tped. protos — MEpBBIA M nema — HUTDH), BOHMKAIOWIEH
HETOCPEICTBEHHO M3 CIIOPHI IIpH €€ TpopacTanuu (puc. 206). IIpotoHeMy Ha3bl-
BAlOT TaKXe MEpBUYHOM MPOTOHEMOI, WK npeapoctkoM. Ha npotoneme B Buzte
OGYTOpKOB 3aKJIaAbIBAIOTCS MOYKH, JAIOIHe HAYyalo JIMCTOCTEOENbHBIM PacTeHHU-
am (puc. 206 B), 1160 rpynits KIETOK, AeleHHe KOTOPhIX PHBOIHUT K MOSIBICHHIO
ClI0eBHIIA, WIH TajuioMa (puc. 206 A). CoeBHIIHBIE H JIMCTOCTEGEBHEIE MOXO-
BUJHBIE PANIMYAIOTCA M IPYTHMH OCOGEHHOCTSMH PENPONYKTUBHEIX CTPYKTYD,
B TOM YHMCJI€ PACIOJIOXEHHEM TeHEPaTUBHBIX OpraHoB. PacreHHsi MOIYT GHITh
60 ABYIOMHBIMH, HECYIIMMM TOJILKO apXETOHHHU WIH TOJIBKO aHTEPHINH, IO
OIOHONOMHBIMH, HMEIOIIMMH M apXETOHHH, H aHTEPHIMH.

TpencraBuTeh OGUIMPHOTO Kiacca MEYEHOYHUKOB — MAPUIGHYUA — PACTeE-
HHUE ABYIOMHOE. JaMeTaHIMM pa3BHBAIOTCS Ha BHIPOCTaX TA/UIOMAa, Ha3bIBAEMBIX
noacraBkamu (puc. 207). Myxckas TofcTaBKa — anmepuduogop nMeeT BU TUIOC-
KOTo 8-JIOMAacTHOTO JMCKA, CHAANIEro Ha Hoxke (puc.207 B, a). Buytpu aucka,
Ha eT0 BEPXHE CTOpOHE, 06pa3yloTcss aHTEPUIMANIbHEIE 0JIOCTH, OTKPHIBAIOIIHE-
csl HapyXy y3KuM KaHaioM (puc. 207 B). AHTepuuii pa3BuBaeTCcs M3 OTHOM KIIET-
xu. Jlensich, oHa obpasyer 2 KJIeTKU: U3 HIXHEH BIIoC/IeICTBUH 06pa3yeTcss HOXKa,
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Puc. 206. ITporoHeMBl MXOB: A — pa3BUTHE
TUIACTMHYATOM NMPOTOHEMEI MapLIaHIMHU; B —
HMTYaTas MPOTOHEMA JIMCTOCTEOEIBHOIO MXa
C pa3BUBAIONUIMMCS Ha Heif rameTroduToM.
Obo3navenus: H.Ip — HUTYATadA MPOTOHEMA,
IULIp — IUIACTUHYATasd NMPOTOHeMa, MY —
noyka, p.r1p — pa3BHBAICLIMICS TaMeTOdUT,
cI — cropa

U3 BEPXHE — I0CJie MHOTOYMCIIEHHBIX IeJIEeHU — cOOCTBEHHO aHTEpHAMIA C O~
HOCJIOMHOM CTEHKOH U CIIepMaTOreHHOM TKaHbIo BHYTpH (puc. 207 B, B—€).

Kenckas moncraska — apxezonuegop — 9-nygesas (puc. 207 A, a), umeiomas
HOXKY, BHYTPH KOTOpO#i, KaK ¥ B HOXKE MYXCKOIi ITOJCTaBKH, IPOXOISAT 2 TsKa
pu3ongoB. Hoxka y Molonoit 1noacTaBKi KOpOTKas. ApXeTOHMH 3aKJIalbIBalOTCS
IpynnaMu Ha BEpXHEil CTOPOHE NMOICTABKH, MEXMY €€ JIydaMH, OT nepudepHu
K LEHTPY. 3aTeM BCIEeICTBHE pa3pacTaHUs BepXHell CTOPOHBI ITOACTaBKM OHH
CMeNIaloTCs Ha €e HIXKHIOW CTOpoHY. JIyun MoJionoit moAcTaBKu cHayasia IUIOTHO
TIPMXATH] K HOXKE, 3aTEM OHU NMPHHHUMAIOT TOPH30HTAIbHOE MTOJIOXEHHE, a I0CIIe
OIJIOXOTBOPEHHS NOCTENEHHO 3aru6aioTcsi KBepXy. BTH IPOLECCH CONMPOBOXMA-
I0TCSi YIUITMHEHNEM HOXKH TOICTaBKH.

Kak u aHTepuanii, apxeronuit passusaercsa u3 1 xiaetku (puc. 207 A, x—m).
3penbiii apxeroHuit HMeeT KOPOTKYIO MHOTOK/IETOYHYIO HOXKY, B3IYyTO€ GPIOIIKO
C sif1IeKJIeTKOM U OPIOITHOM KaHaIbLEBON KIETKOM M HECKOJIBKO MIEHKOBBIX Ka-
HaJIbLEBHIX KIETOK (pHc. 207 A, H). Tpynmbl apXeroHHEB OKPYXXCHBI IPO3PAaYHBIM
GaxpoMuaThIM NOKPHIBAIOM — nepuxeyuem (puc. 207 A, 6), a Ko BpEMEHHM OILIO-
IOTBOpPEHMSI BOKPYT KaXIOTO apXeroHWs pa3BHMBAETCS YACTHOE IOKPHIBAIO —
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Puc. 207. OpraHbl pasMHOXCHMSI MapIUaHUMM: A — XCHCKas IOACTaBKa (apXeroHu-

edop) — obumit Bux (a) M B mpomonsHOM paspese (6); B — Myxckas moxcraEka

(anTepuauodop) — obumit Bux (a) m B npofonsHOM paspese (6); B — croporomuit:
B-€ — MOCMNEe0BATENbHBIC CTAIUN Pa3BUTHS AaHTEPUANST; X-H — IOCIIEAOBATENBHBIE CTANUN
Pa3BUTHA apXETOHMA.

OG6o3nauenus: aHT — aHTepUANiA, aHd — aHTepuanodoOp, a.I1 — aHTepUAHANbHas TONOCTh,
apd — apxeronuedop, apx — apxeronmi, 6.K.x — OpIolIHasA KaHaJIblEBas KieTka, 6p —
6pPIONIKO, ICT — rayCTOPUiA, KY — KOJNAYOK, HX — HOXKA, IHI — NepUaHUMil, NXm —
nepuxeuuii, CHr — CIOPaHIHiA, CIl — CIOpH, CILT — CIIEPMATOreHHAs TKaHb, CN3 —
CHepMaTo30MI, CT — CTeHKA aHTepHIMA, Il — LIeiKa, IL.K.K — leHKoBhe KaHAIblIEBhE
KJIETKH, 9J1 — 3JIaTepHl, 1 — SiLeKIeTKa

nepuanyuii (puc. 207 A, H). Ilepuxenmii U NepHaHLMi 3aMMINAIOT OT BRICHIXA-
HUS apXeroHMM, a 3aTeM — M (opMupyomyecs Nocie IMOJOBOro mpolecca
CITOPOTOHMH.

IToaroroBKa K IOJIOBOMY TPOLIECCY OCYIIECTRIISIETCS BO BpeMsl HOXIA WIH
obmwibHOM pochl. 1lleiikoBhie M GpionIHas KaHAIbLEBEIE KJIETKM OCJIM3HAIOTCA,
B IIeiiKe 06pa3yeTcs 3aTONHEHHBIA CIM3bIO KAHAM, OTKPHIBAIOIIMIA JOCTYII CIiep-
MaTo3oHMIaM B GpIONIKO, Ije HaxomuTcs fiueknerka. Boga HeoGxomuma M st
BCKpeITHA aHTepuaus. Ilomagas Ha ero NOBEPXHOCTh, OHa MPOHMKAET B KIET-
KH creHKM. Pa3ssuBalomeecss B OGBOTHEHHBIX KJIETKAX BEICOKOE OCMOTHYECKOE
JaBpleHHe MPUBOIUT K MX CHJILHOMY PaCTSDKEHMIO M pasphiBy CTEHKH aHTepu-
s, Co3peBlIne K 3TOMY BpeMEHH HUTEBHIHbIE ABYKI'YTHKOBBIE CIIEPMATO30M/IbI
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(puc. 207 B) ¢ cuoit BHIGpacKIBAIOTC HAapyXy — B BOJY, OKPYXAIONIYIO aHTEPU-~
I, JIoXneBEIM IIOTOKOM WIH C 6PEI3raMM BOIBI OHM NEPEHOCATCA K apXETOHHMSIM
M 110 KaHaly IIeHKH NPOHMKAIOT B OPIOLIKO, A€ OOMH U3 CIIEPMATO30HIO0B MOJ-
XOmMT K sifuexnerke (puc.207 A, H). VX aapa cMBaioTcs B OJHO JUILIOMIHOE
Anpo. OruIof0TBOPEHHAs 3UToTa 6e3 Ieproaa noKosi HaYMHaeT JeIMTHCSA, 06pasys
BHYTPH apXeroHusl 3a4aToK GECIIONOro MOKOJIEHHS — CHOpozOHUiL.

ApXETOHMM M aHTEpHIMM Da3BUBAIOTCH BCErga B GOJNBIIOM YKCIE, M XOTHA
JaneKo He Kaxaplil apXeroHMi JaeT HayaJlo CIIOPOTOHHMIO, BCE XK€ Ha PACTEHMH MX
obpa3yeTrcsi HECKOJIbKO, TTO3TOMY Y MapIIaHIIMH, KaK M Y APYTMX IT€YEHOUYHHMKOB,
Hapsy C T0JIOBbIM BOCHIPOM3BEICHMEM MOXET GBITh U I0JI0BOE Pa3MHOXEHHE.

Crioporonuii (puc. 207 B) cocrodT M3 KOpOGOUKH, WIH CHOpaHeus, HOXMCKU
M eaycmopus, WIA TPUCOCKH, DIyOOKO BHeApsIOleiics B TKaHb raMetrodura,
M3 KOTOPOIO CIIOPOTOHMI IMOJIydaeT HEOOXOXMMBIE Uil Pa3BUTHA NMTAaTeJIbHBIE
BeuecTBa. CHapyX# MOJIOHOH CIIOPOTOHMI ONET K0ANA4KoM — OCTATKOM CTE€H-
KM apxeronus, M nepuaHuueM. KopoGouka MoOJIOXOTO CIIOPOTOHHS 3arojIHEHA
CIIOPOTeHHON TKaHblo. OXHU KJIETKU 3TOM TKAaHW NPEBPAlIAIOTCS B MaTepHH-
CKHe KJIETKM CIOp M Tocie PeAyKIMOHHOTO AeJieHHs 06pa3yloT mempadsi chop,
BIIOCJIEICTBUM 000COOIAIOMMXCSA, APYTUE XK€ KICTKU OCTAIOTCSA IUILIOMITHBIMH,
OHM He JeJITCS, HO CWIBHO BHITATHBAIOTCS, NIPHOOPETas MPO3CHXUMHYIO dopMy,
C BHYTPeHHell CTOPOHBI X 06oyoyek (HOPMHUPYIOTCS CIUPAIbHBIE YTOMIICHHS.
OTH KJIETKH, NPOTOILIACTEL KOTOPBIX CO BPEMEHEM OTMHPAIOT, HA3BIBAIOT IIpY-
XKUHKaMHU, WM 31amepamu. OHU CHOCOGHBI K TMTPOCKOIIMYECKUM IBHXECHHSIM.
CxKpyuuBasich WJIM PaCKpy4YMBasiCh, 3JIaTephl PasphIXJIAIOT Maccy CHOp, Croco6-
CcTBya UX paccenBaHu0. Ilo co3peBaHMM CMOp KJIETKH, COCTABJISIOLIME HOXKY
CIIOPOTOHMS, BHLITATMBAIOTCS, HOXKA YUIMHSETCS, CIIOPOTOHMII pa3phIBaeT KOJ-
TaYOK ¥ NMEpUaHNuUil U BCKphIBaeTca Ha BepXymke. Criophl ¥ IPYXXUHKY BBIXOASAT
HapyXy W pa3HoCATCA BeTpoM. B GnaronpHATHBIX yCJIOBHMSX CIOpa IIpOpacTacT
B HEeOOJBIIYIO IIACTMHYATYIO MPOTOHEMY, Ha KOTOPOi pa3BuBaeTcsa ramerodur
(puc.206 A).

TMoacraBku xapakTepHBI He Ui BceX MEYEHOYHHKOB, ECIM MX HET, TO raMe-
TaHTUH HAXOMATCS HEMOCPEACTBEHHO Ha TAJUTOME. Dj1aTephbl MOTyT 6bITh T dY3HO
PACTIONOXEHHBIMH B CIIOPAHTHM WM COGPAHHEIMH B N4oK (21aT10)0p), Y pUYIHH
HX HET.

JIucrocTe6eNbHEIE MXM OT/IMYAIOTCS OT ITEYEHOYHHUKOB HE TOJIBKO BHEHIHUM
BHJIOM, HO TAKX€ HEKOTOPBRIMH JETANSIMH CTPOSHHUS TaMETaHTUEB, 60JI€€ CIOXHBIM
CTPOEHHEM CIIOPOTOHHMSI M OTCYTCTBHEM 3jiaTep. Jalle BCEro 3TO IBYAOMHBIE
pacTeHMs.

YV xyxymkuHa jibHa (Polytrichum commune) cobGpaHHsi apXeTOHMEB M aH-
TEpUIMEB Pa3BUBAIOTCA Ha BepxymKkax crebneii (puc.208 B, B). OnHonMmeHHbIe
raMeTaHIMH 3aKJIANbIBAIOTCS HEONHOBPEMEHHO, MTO3TOMY B JIIOOOM MX coGpaHMM
OHHM MOTYT OBITh Ha PasHbIX CTANWAX pa3sBUTHI. AHTEPHIMH 3aKIaAbIBAIOTCA YYTh
HIDKe KOHyca HapacTaHMs ITo6era 1 rmociie BHIX0JA U3 HUX CIIEPMATO30MIO0B KOHYC
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HapacTaHusi oGpasyeT HOBBIi IpupocT noGera (puc. 208 A). Ha ¢popmuposanne
coOpaHuii apXerOHKEB MTOJHOCTHIO UCNOJb3YeTC s allMKalbHasA MepHCcTeMa nodera,
U JadbHEHmINi poCcT €ro HEBO3MOXEH. Mexay ramMeTaHIMSAMH OOEIYHO Haxo-
ISATCSL Humuamble napaghussi — OTHOPSIXHBIE TSKH BRITSHYTHIX B JUIMHY KJIETOK.
B cobpannsx aHTepHIMEB HapsAy C HUTYaTHIMKM BCTPEYAIOTCS U naacmunyamole
napagu3svi. CobGpaHus apXETOHMEB U aHTEPUINEB OKPYXEHbI JIMCThIMH, 1O dop-
M€ M OKpacKe€ OTIMYAIOIUMHUCHA OT OOBIYHBIX (DOTOCHHTE3UPYIOIIMX JIMCTHEB
pacTeHwmsl.

Puc. 208. Jleranu CTpOeHHS KYKYLIKMHA JbHa: A — OOILMIA BUI CITOPOTOHMSA M MYXCKOIO
rameroputa (M.rd1); b — cobpanne anrepumuen; B — cobpaHue apxeroHHeB.
O6o3nauenun: aHT — AHTEPHAMM, apX — apXerOHWH, K.H — KOHYC HapacTaHMs no6era,
K4 — KOJINMAYOK, H — HOXKa Crioporouus, nd — mapagusel, cor — cnoporoHMi, ur —
LICHKH apXCTOHUEB

ApxeroHmii MMeeT MacCHMBHYI0O MHOIOKJIETOYHYIO HOXKY. Bpilomko cna6o
BHIDAXEHO, Ieifka, KaK IpaBWIO, OYeHb MIMHHas (puc. 208 B). Iepen omiono-
TBOPEHHMEM KJIETKH, PaCIIOIOXEHHbIE Ha BEPXYLIKe ek, 060COo6IAI0TCA U pa3-
BOPaYMBAIOTCA, TAK YTO BXOX B KaHaJ IIEHKM HaYMHAETCs BOPOHKOBHIHEIM pac-
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IMpeHHeM. AHTEpHIMIA Yallle BCEro MeIIKOBMAHO-Npogoarosatsii (puc. 208 B)
C OTHOCJIOHHOI CTEHKOI M3 TAaGIMTYATHIX KJIETOK, NMPUYEM OJHA WM HECKOIHKO
caMBIX BEpXHUX KJIETOK CTEHKH (HOpMoif 1 pasMepaMy OTJIMYAIOTCS OT OCTANbHEIX.
Tocne co3peBaHUs TaMeT 3TH KJIETKH Pa3pyIlalorcs, M Ha BepXylIKe aHTEPHIus
obpa3yercsi OTBepCTHE, 4Yepe3 KOTOpoe BHIXOHAT criepMarto3omanl. st ocyime-
CTBIICHUS TIOJIOBOTO TIpoliecca HeobXoouMa Boja.

Cnopoeonuii (puc. 208 A; puc. 209 B) umeer raycropuii, Iiy6oKO BHEADAIO-
niica B creGenb raMeToUTa, HOMWCKY, KOPOGOUKY M KOAna4oKk — OCTATOK CTEHKH
6proka apxeroHus1. Kopo6ouka muddepeHumpoBana Ha ypHoyky u kpsiueyky. Ee
BHYTPeHHEe CTpoeHHEe GoJiee CIIOXHO, YeM Y NMeYeHOYHNKOB. CTeHKa KOPOGOUKH
COCTOMT M3 JBYX MJIH HECKOJNBKHX CJIOEB. HaPYXXHOIr0, KyTHHH3HPOBAaHHOIO 9K30-
meyus (0T rped. éxo — BHe U théke — BMECTIUIMILIE) — IIPOM3BOJHOIO SIIMAEPMEI,
W BHYTpeHHero andomeyus (or rpey. éndon — BHYTPH), TOHKOCTEHHBIE KJIETKU
KOTOPOTO COCTAaBJISIOT BOXOHOCHYIO TKaHb.

WIS ISA 2 1
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Puc.209. CnioporoHus HEKOTOPEIX JINCTOCTEOENBHBIX MXOB. A — carHym;
b — KyKymkuH jeH; B — dyHapus.

Obosnauenun: ap — anodusa, rct — raycropuif, K1 — KOJOHKA, Kpul —
KPBIIIEYKa, KY — KOJTAYOK, JI.LH — JIOXHAA HOXKA, H — HOXKA CIIOPOTOHM,
TIC — MEPUCTOM, CIT — CIIOPHI, CHT — CIIOPaHTHIf, CT — CTEHKAa KOPOGOYKH,
YP — YPHOUKa, X.H — XJIOpoUINOHOCHEIE HUTH, 3¢ — snudparmMa

V KyKyIIKuHa JIbHa KOJANaYoK BoxocucTrii (puc. 208 A). Hoxxka crioporonust
JNIMHHAsI, y OCHOBaHMs YPHOUKH OHa IIEpEXOIUT B PaCIIMPEHHYIO anodusy. Ot Hee
HaYyMHaeTcs Kosorka, IPOXOAsAUIass BHYTPH KOpOGOUYKH, BEPXHEE OTBEPCTHE KOTO-
PO#i 3aKpHITO TOHKOI TUIEHKOK — anughpaemoii. Han Helt HaXomUTCA KphIlIeyka.
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B nonoctu xopo6ouku (puc. 209 B), Mexay ee MHOTOC/IOIHO#M CTEHKOM ¥ KOJIOH-
KOH pacrojyioxXeH CIIOPaHIrvii, OKpyXaloliMii KOIOHKY B BUIIE KOJIBIIEBOrO MeEIKa.
OH NpHKpeIUIeH K CTEHKaM KOpOGOYKM M KOJIOHKE HMTAMH M3 XI0podHiuio-
HOCHBIX KNeTok. Ko BpeMeHM co3peBaHMsl CIIOp KOJIOHKA, CTEHKa CIIOPaHIMs
M HUTH BHICHIXAIOT ¥ pa3pyllalorcs, U Bcsk 06pa3oBaBILasics MOJOCTD 3aMONHSIETCS
crniopamu. C co3peBuIeii KOPOOOUKH omagaeT KONMAvyoK, OTPHIBAETCA KphILeuka,
Ho snmn¢parma ocraetca. Han Heii, o kpagM Kopo60oYKH, CTAHOBUTCH 3aMETHBIM
nepucmom — OIMH psAX 3y6LOB, COCOOHBIX K TMTPOCKOIIMYECKHM JIBIKCHUSAM.
Bo BJIaXHOM BO3[yXe OHH 3aTHYTH BHYTph, IIpMXUMas MudparMy K Kopobouke.
IIpu yMeHbIIeHMHM BJIAXHOCTH 3yOILbI OTTMGAIOTCS HapyXy, NPHIIOAHUMAs 31U~
¢dparmy, m uepe3 oTBepcTMS MexAy 3yblamu BRICHINAOTCH criopul. biaromaps
3TUM IOBIXEHUSIM 3yOLIOB [IEpUCTOMA, IOCTUTAeTCs He TONMLKO paccedBaHue CIop,
HO M IpeJOTBPaIlaeTCs MoNajaHue BOAbI BHYTPh KOPOOOUYKH, YTO MOXET BhI3BaTh
TpeXaeBpeMEeHHOE NMPOpacTaHne WK 3arHUBAHKE CITOP.

Criopsl TIpOpacTaioT B HUTYAaTyio IIPOTOHEMY, Ha KOTOpoii B BHAe Gyrop-
KOB 3aKJIaLIBAIOTCA 1MOYKU. I3 HUX pasBuBaeTcs McTOCTEGENbHBIN raMeToduT
(puc. 206 B). CxeMa umkiia pasBuTis KyKyLIKUHA JIbHA TT0Ka3aHa Ha puc. 210.
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Puc.210. CxeMa MK/IA pa3BUTHA KYKYLIKHHA JIbHA

¥V pacnipoctpaHeHHOro Ha TopdsHbIX 60N0Tax cghacHyma, OODHW BHABI KO-
TOPOro mpeACTaBICHbH OJHONOMHBLIMM, IpPYTHE€ — IBYAOMHBIMM pacTeHMSIMH,
AHTEpHIUH IapooOpasHble WIH OBAIbHBIE, C MIMHHBIMH HOXKaMu. OHHU pas-
BHBAalOTC HAa KOPOTKUX BETOUKAX, NepeMeXalomuxcs ¢ JMcThaMu. CriepMaro-
30MInI ¢()ArHOBBIX MXOB IUTOINIOPOOOPA3HO 3aKpyueHHBIE, C JABYMS XIYTUKAMH.
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CoOpanus apxeroHWeB PacrojiaraloTcs Ha BEPXYIIKAX M0GeroB U IPUKPHITH JIH-
CThAMH. BHelllHe OHM TOX0XM Ha BereTaTHBHEIE MTOYKH. Crioporonumii (puc. 209 A)
COCTOMT M3 INapOBHIHO KOPOGOYKH C Hepe3KO BhIpaXEeHHOI KPHIIIEYKOH 1 Ipo-
3paYHbIM KOJNMAYKOM, Pa3phIBaIOIMMCH IO Mepe Pa3BUTHA KOPOOOYKM TaK, 4YTO
€ro HIXHSIS1 4aCTh OCTaeTCSl B OCHOBAaHUM KOPOGOYKH B BHIIE 000PKM, a BEpXHSAA
6bIcTpO Omamaer. BoibiIyIo YacTh KOPOGOUKM COCTABIAET KOJNOHKA, Hajl KOTOpOi
HaXOIMTCsA CBOXO06Pa3sHO M30THYTHIN criopaHruii. Ko BpeMeHM co3peBaHMsI CIIOp
KOJIOHKA BBICHIXAa€T, Ha ee MecTe o0pa3yeTcsl IOJOCTh, B KOTOPYIO IONANAIOT
u3 cnopanrus crnopsl. Kopo6ouka BCKpeIBaeTcs, ¢ 60IbINON CHIol oTépachkiBast
KpHBIIIEYKY.

3penas KopoOouka MOTHMMAETCS Hal raMeTO(MUTOM C IOMOIIBIO JIOXHOMK
HOXKM — cj1abo ONMCTBEHHOM 4YacTM cTe0Jifi, B KOTODYIO IOrpyXeH raycro-
puii. Hacrosimas HoXka KOpoGOYKM CBelieHa K IEPeTSKKE MeXIy raycropueM
U KOpo6oYKoii.

Kpatkuit 0630p pasMHOXEHH MXOB [TOKa3hIBaeT, YTO Y BCeX NMpeICTaBUTENEH
OTZe/Ia MOXOBHIHHIX XEHCKHI raMeToduT BBHIIIOMHAET HE TONBKO I'eHepaTUBHbIE
dbyHKuuN, cBA3aHHEIE C 00pa3oBaHKEeM apXeTOHHUEB M OCYLIECTBIICHHEM I10JIOBOTO
npouecca, Ho U obecneunBaer pa3puTHe crioporoHus. CriopoduThl MapIaHIIUK
M IpYTUX NeYCHOYHUKOB, a TakXe charHyMa He CIIOCOGHBI K CaMOCTOATEIbHOMY
NMUATaHWIO. Y KYKYHIKHHA JIbHA ¥ IPYTHX 3eJIeHBIX MXOB, HAallpHMep, Y INMPOKO pac-
npocTpaHeHHON ¢yHapuu, raMmerodur mpencTaBiser cobol eqUHCTBEHHBIN UC-
TOYHMK NMUTAHUA criopoduTa TONHKO Ha paHHMX CTaaudax ero pasputus. ITo Mepe
BHyTpeHHell muddepeHImanmm criopoduT YJaCTHYHO MEPEXORUT K aBTOTpodHOMY
nutaHuio. O6 3TOM CBUAETENBCTBYET HAJIMYME Y HEro YCTbUI M XJIopoduiuio-
HOCHBIX KieToK (puc.209 B). Y KyKyluKuHa JIbHa YCTBMIA HAaXOIATCA B CTEHKE
Mexay anodu3oit u Kopo6oukoi, a y dpyHapuu (puc. 209 B) — u B camoii anodmuse.
Hapsiny ¢ HUTAMH 13 XI10pOdMUIOHOCHEIX KJIETOK, HAXOAAIMXCS, KaK U Y KyKyIII-
KHHa JIbHa, BHYTPH KOPOOOYKH, KJIETKM BHYTPEHHEl YacTH CTEHKM KOpOOOYKHM
¢dhyHapun Toxe nmeror xopomactsl. TaKMM 06pa3oM, pa3BUTHE CIIOPOIOHUS CO-
MpoBOXAaeTcs 06pa3oBaHMEM aCCHMWIMPYIOIIETO amnmapara, 00ecneYyHBAaIolILEro
€ro [MTaHue, HO BCE Xe 3HAYUTENbHOE KONHWYECTBO IMTATEJILHOIO MarepHaia
CIIOPOrOHMH 3THX MXOB ITOJy4alOT OT raMeTO(HTOB.

2. Pacrenus c npeobaajgannem cnopodura
B IIMKJIe PA3BUTHA

BTH pacTeHHs cocTarigioT 3 ornena: IlnayHoBuaHbie, XBomeBuaHble u I1a-
TIOPOTHUKOBUAHBIE. OHM XapakTepHM3ylOTCS CXOOHBIMH IMKIAMM pPa3BHTHSA
(pnc.211). CriopoduT 1 raMeToUT NPEACTABISIOT cO00i CaMOCTOATENBHO XM-
ByIiMe OpPraHU3MBl, JIMIIb HA PAHHUX CTAAMAX Pa3sBUTHS CIIOPOdUT CBA3aH C ra-
MeTopUTOM M NHTaeTcA 3a ero cyer. CHOpaHIMM HAaxXONATCS HA JIUCTBAX —
cnopoguanax, BHEIIHE CXOOHBIX C TpododHIaMH WIH OTIMYAIOIMXCA OT HHUX.
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Puc. 211. O6Gwiasi cxeMa LMKIA pa3BUTHA PaBHOCIOPOBbIX
BRICIIMX PacTeHMIt

BoJbiMHCTBY pacTeHMiA CBOMCTBEHHA W30CH0pUs, HO BCTPEYaeTCs U 2emepocnopus
H, KaK CIIeICTBHE ee, — 00pa3oBaHue OJHOIONBIX raMeToOUTOB, WIK 3apOCTKOB,
6osee peAyLIMPOBAHHEBIX, YEM Y PABHOCITOPOBBIX PACTCHUIA.

2.1. Oraexn Ilnaynosnausie (Lycopodiophyta)

CoBpeMeHHbIe IUIayHOBUIHbIE — OORMHO MHOTOJIETHHE TPaBSHMCTHIE MHM-
KpodwibHbIE paCTeHUs C MPAMOCTOAYHMMH, MOJIETAIOIIMMY, TOJI3YYHMH, Y SIH-
¢GUTOB CBHCAIONIMMM, JHXOTOMHYECKH pa3BeTBJIEHHBIMH mnoGeramu. HawuGonee
IIMPOKO PaclpoCTpaHeH poll IUIayH — PaBHOCIIOPOBOE PacTeHMeE.

Y 6GapaHna cmopodwiibl, Majo OTIMYAIOIINECS OT BETETATUBHEIX JIUCTHEB,
Pa3sBMBAIOTCA B BepXHEil YaCTH ONMCTBEHHOro nobera. Y 1ulayHa GynaBOBHMIHOIO
M JpYIMX BHIOB CIOpOMMUIBI COOpaHBI B KOJIOCKH, WIH CTPOOWJIBI, Haxons-
LMECS Ha KOHIIAX BEPTMKAIBLHO PACTYIUX, OYEHb CNa00 ONMCTBEHHBIX BETOYEK
(puc.212 A). V pasHbix BUIOB pasmephl KOJIOCKOB Bapeupyior or 0,5 1o 40 cM
JUIMHOM M or 1 mo 6 MM mmpuHoil. Ha ocH CIIOPOHOCHOrO KOJIOCKAa CIIOPO-
$WUIE pacronoXeHsl IUIOTHOM crnupanbio. Ha BepxHeit cropone criopodui-
Jla HaXOMUTCHA ITOYKOBUAHKLIN, MAPOBMAHbIA YUIM 3JUTMIICOBUAHEIA CIIOpaHTHIA,
CHIAMMIt Ha KOPOTKOi Hoxke (puc.212A, B). IlmayHoBummbie — 3BCIIOpaH-
TMaTHbie pacTeHus. CropaHruii pa3BUBacTCd M3 IPYNNBI CYG3MUAEpPMabHBIX
KiIetok (puc.212T), mmeer 2—3-CIOHHYIO CTEHKY M MHOTOKJIETOYHYIO CIIOPO-
TEHHYIO TKaHb — apXecIIOpHii, KJIETKM KOTOPOro, NEeNsiCh MUTOTHYECKH, o6pa-
3yIOT MaTepHMHCKME KJIETKM CIIOp — CIOpOLHTH. W3 HHX BCIEACTBHE pemyK-
LIMOHHEIX JieJIEHHH BO3HHMKAIOT TETPadsJpUYecKie TeTpaasl Criop. 3pejbie CIIophl
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Pac. 212. Mopdonormieckue oco6eHHOCTH ILIayHOBHIHBIX: A, B — O6umit Bux B3po-
cioii (A) m momonoit (B) ocobeit miaysa 6ynaBoBMIHOTO; B — CIIOPOHOCHBIA KO-
JIOCOK IUIayHa NMOHMKIIETO B IpojoibHoM paspese; I (1-4) — pasBuTHe cnopaHrus
¢ 2-3-cnoitHoit cTeHkoit; I — crnopa; E-K — 3apocTku IwiayHoB: 1. ¢uterMapus, mn. 6a-
paHel, 1. 3IMBACMEIH, 1. GYIaBOBUIHBIN, M. CIUTIOCHYTHIMN.

Ob6o3Hauenus: aHT — AHTCDHMIMM, apX — apXeroHMHM, 3 — 3apOABIII criopodwura, 1.B —
JIMCTOBMIHBIEC BEIPOCTHI, NP.K — NPUIATOYHBIC KOPHH, P3 — PU3OMAEL, CHT — CIIOPaHTHit,
CILK — CIIOPOHOCHBIE€ KOJIOCKH, cnd — cnopoduin
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(puc. 212 ) nMel0T CKYIBIITYPUPOBAHHYIO BHEIIHIOW 060JI0YKY — 3K30CHODHiA
¥ TOHKYIO IJIafikylo BHYTPEHHIOIO — 3HIocnopuii. B cyxyio moromy co3pes-
[I¥e CHOpHl BRICHINIAIOTCS M3 CHOPAaHTUA 4epe3 oOpasylolylocs B €ro CTCHKe
1IeNb, 3aKpHIBAIOLIYIOCS IIPH YBEIMYEHHH BIAXHOCTH, YTO IPEIOXPaHSAET CIIODHI
OT HAaMOKAHUA.

Crnopbl pa3HOCATCS BETPOM M, TIOTIaB B GJ1aronpusTHbIE YCJIOBHUS, IPOPACTalOT
B 3apOCTKH, MOPOJIOTHYECKH Pa3TMYaloNInecs Y pasHeix BumoB (puc. 212 E-K).
V BUJIOB C NO/3eMHELIM NPOPACTaHMEM, KaK Y IUIayHa GynaposuHoro (puc. 212 n),
CIIOpHI IIPOPACTAIOT JIMIIb Yepe3 HECKOJBKO JieT Mocie 00pa3oBaHus, NpU 3TOM
OHM NOCTENEHHO IMOrPyXaloTcsi B MOYBY Ha IIyOuHy 1-8 cMm. 3apocTok pa3Bu-
Baercs B TeueHMe 6—15 ner, mpuobperas cBoeoGpasHyio ¢opMy, €ro pasMeprl
He mnpeBumalor 2—-5 MM. Ha paHHHX cTaausx pa3BUTHMS IMOA3€MHOTO 3apOCTKa
B Hero BHeIpAIoTCS FU(dbI HEKOTOPHIX NIOYBEHHBIX FPUOOB, TTO3TOMY 3aPOCTKU MU-
Kompoghrsie. Y BHIOB IUTayHa C Hall3eMHBIM IIPOPacTaHNEM, B YACTHOCTH Y TUIayHa
3aMBaeMoro (puc. 212 3), 3apocTku pa3BuBaloTCS OGHIYHO B TEUEHHE OHOIO Be-
reTauMoOHHOro nepuona. K oceHH OHM OTMHpAIOT, HO MHOIIA NEpe3UMOBBIBAIOT.
B mom3eMHoOl yacTu 3apocTKa IoceisieTcs rpu0, a B BepXHeil ero 4act, BEHI-
CTynaiomei! HajJ Mo4BOii, Pa3BUBAIOTCS JIUCTOBUAHEIE 3eJIeHbIe BBIPOCTHI. Takue
3apOCTKH OXHOBPeMEHHO MHUKOTpodHbIe U doroTpodHEIE.

3apocTKu y TUIayHOB 00O€EIMOJIbIe, HOXKHA Y apXeroHHsI HET, ero OpIolKo
TIOTPYXX€HO B TKaHb 3apOCTKa, a HIeiiKa BHICTYTIAeT HapyXy.

AHTepuauu, Gojiee WIH MeHee OBAJIbHbIE B OUEPTAHMSAX, TAKKE MOTPYXEHBI
B TKaHb 3apocTka. OHU MPOXYLMPYIOT MHOTOYMCIIEHHbIE OYeHb MENKHE IBYX-,
pexXe — TPEeXXKIYTUKOBbIE CIIepMaTO30MIbl. MyXCKHe raMeTaHTM 06BIYHO 3aKJIa-
JBIBAIOTCS] ¥ Pa3sBMBAIOTCA paHbille xeHCKuX. [1010Boi mpomnecc ocyiecTriugeTcsa
B IOXIJIMBYIO IMOroxy. 3Wrora HauyWHAeT NEJMTHCS cCpa3sy mocjie 00pa3oBaHUS.
Y IU1ayHOB ¢ IOA3eMHBIM NPOPACTaHUEM CIIOP U3 ABYX KJIETOK, 06pa30BaBLIMXCS
TIPU TIEpBOM JIEJIEHUH 3UTOThI, OMHA, 00OpaiieHHas K HIeHKe apXeroHus, naer Ha-
qaJio MOABECKY, a Apyrasi — rayCTOpPMIO M 3apOABIIIY, Pa3BUBAIOLIEMYCS B OCHO-
BaHHH apXeroHWsA. Moomoil 3apoApllll COCTOMT M3 334aTKOB CTeOJIT M JIMCTA.
IMosnHee, npu MPOPaCTaHHH, B OCHOBAHMH JIMCTA 3aKJIafbIBacTCd NPUAATOUYHBIN
KOPEHb.

Y miayHOB ¢ Haa3eMHEIM TIpOpacTaHHEM CIIOp CHayana oOpasyeTcst He TH-
NUYHEBIA 3apofIpilll, a KIYOHEBHIHOE TEJI0 — /PONMOKOPM C PU3OMIAAMM Ha HUX-
Hell CTOpOHE M 3eJleHHIMM HEMHOTOYMCICHHBIMH TIEPBUYHBIMHU JIMCTOYKAMH —
Ha BepxHeil. 3aTeM Ha IMPOTOKOPME 3aKJIaNbIBACTCS ITOYKa, U3 KOTOpOil pa3BUBa-
ercs nober criopodura.

Tak Kak Ha raMeToQuTe HEPEAKO BOHUKAIOT HE OIWH, 8 HECKOJILKO 3aPOJILI-
meii cnopodura, IwiayHaM CBOACTBEHHO HE TOJIBKO IOJIOBOE BOCIIPOM3BEACHHME,
HO U I0JIOBOE Pa3MHOXEHHE.

Jpyroii mpeacTaByTe b IUIAyHOBUIHBIX — IUIaYHOK, WM celdeunesta, — pas-
HOCTIOPOBOE pacTeHHe ¢ Gosiee CIOXHEIM LMKIOM pa3Butus (puc. 213). Muxpo-
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Pnc.213. CxeMa nuKiIa pa3sBUTHA CeaTHHEIUIbI

H Makpo-, WM Meracnopodwuibl, KaK y IUlayHa, cOOpaHBI B KOJIOCKM, WJIH
CTPOGMJIBI, HAXOASIIMECS HAa KOHIIAX BeTouek (puc.214 A). Yame Bcero Meracrio-
podWUIEI, HeCcyIlle MEracliOpaHTMM, pacIiojiaralorcss B HUXKHeH 4acTi KoJiocka,
a MuKpocnopodwUisl C MHUKPOCHOpaHTMMM — B BepxHeil. Ho oHu Moryr
pacrioyiaraTbCsi ¥ NpPOROJIbHBIMM PSOaMH, M Jaxe 0e3 Kakoro-iubo mopsaxa.
B ommuue or cnopodwUIOB IUIayHa, CIIOPOQWLUIBI CelaTMHEJUIBl MMEIOT He-
GoNBIION BBIDOCT — A3b/40K, PACIONIOXEHHBIN Heaieko oT BepxXymku. CriopaH-
TMHU pacTiONaraloTcsi MeXHAy SI3bIYKOM M OChIO KOJIOCKa, TPaKTHMYEeCKH B Masyxax
crnopodwutoB. B Mukpocnopasrusax (GOpMHPYIOTCS MHOTOYMCIIEHHBIE MeJIKUe
MHKPOCTIOPBI CO CJ1a00 CKYJNBNTYPUPOBAHHBIMH 3K30CIIOPMSIMH, OHM COOGpaHbI
B TeTpaspuyecKue Terpannl. B Meracriopanruu obpasyercsa He Gonee 4 KpyIHBIX
(ot 100 MxM 10 1,5 MM) Meracriop, HO Y HEKOTOPBIX BHIOB CO3PEBaeT JIMIIb OfHA,
a octaibHble abopTHpyloTCA. Meracropsl MMeIOT OYeHb MOIIHEIE CKYJIbIITYPH-
poBaHHbIe 3K30cniopun. Ilo co3peBaHHM CIIOP CTEHKM CIIOPAHTHEB Pa3pHIBalOT-
s, C CHIOI BRIGpAacHBas CIOPHI HapyXy. Y HEKOTOPhIX BHAOB W3 CIIOPaHIHEB
BHINMANAIOT HE CIOpEl, a HAYMHAIOIME Pa3sBUTHE 3apOCTKH, HE IOKHMIAIoNIMe
000JI04KH CITOp.

Myxckoi 3apOCTOK, pa3BHBAIONIMIACA BHYTPY MUKPOCITOPbI, CONEPXMT €MH~
CTBEHHYIO 3aPOCTKOBYIO, WIH npomansuanshyio (OT nat. protallium — 3apocTok)
KJIETKY, Ha3bIBAEMYIO TaKXe PU3OMIAIBHOM, U SAMHCTBEHHBIH aHTepUIMIt C He-
MHOFOKJIETOYHOM CTEeHKO! (puc. 214 B). BHYTpH HETO HaXONATCS CIIEPMAaTOreHHEIE
KJIETKM. B 3pesioM 3apOoCTKe KIETKHM CTEHKHM aHTCpHAHA W MPOTALIMaIbHAas KIIeT-
KM paspymaioTcsi, ¥ CONEPXHMMOE aHTepHIMs BBIXOAMT Yepe3 pa3phiB 000NI0YKH
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Puc. 214. Mopdonoruueckue 0COGEHHOCTH CeIaTHHEUTH: A — CIIOPOHOCHBIN KOJIOCOK
B NMPOIOJILHOM pa3pe3e; b — Myxckoii 3apoctok; B — xenckuit 3apoctok; I' — 3aponsi,
NOrpyXeHHbI# B Meracropy; [l — nmpopocTok.

OGo3Hauenusn: aHT — aHTCPUAMI, apX — apxeroHMi#, TH.T — TIe€HEpaTHBHasA TKaHb

KEHCKOTO 3apoCTKa, ICT — TayCTOPMIA, 31 — 3apofbilll, K — KOPEHb, J1 — JIACT, MICHI' —
MeracropaHruif, mrcng — Meracnopo¢wul, MKCHI — MHKDPOCIIOpaHIuii, MKkcnd —

MuKpocnopodwl, MC — Meracrnopa, 0.Mc — 00OJIOYKAa MEracriopbl, B — MOABECOK,
P3 — PH30UIbI, P3.K — PU30MIAIBHAA KIIETKA MYXCKOTO 3apOCTKa, CII3 — CIIEPMaTO30M/EI,
CT — KJIETKM CT€HKH aHTepuIms

MHKPOCIIOPHI B 06/1acTH 3-Ty4eBOro TerpagHoro pyéua. Kaxnas criepmaroreHHast
KIIETKa TpeBpainaercs B cnepMarosoun (puc. 214 E).

HavuanbHble CTaguy pPa3sBUTHS XEHCKOrO 33apOCTKa XapaKTepH3YIOTCd Jie-
JICHUEM sipa Meracriopsl W ero mpousBomHbix. Ilocme 3Toit smepHOl cramuMu
3apOCTOK IMEPEXOMUT B KJIETOYHYIO CTAAMIO Pa3sBUTUS, TaK KaK BOKDYT KaXIOro
saapa 060co6iseTca MUTOIUIa3Ma U dopMupyercs: obonouka. Paspacrascek, oGpa-
30BaBIlasiCsl MHOTOKJIETOYHAs TKaHb NaBUT Ha ODONOYKY Meracrophi, KoTopas
pasphiBaeTcs TPOHHOM 1iesbio B 061aCTH TETPaAHOro pyblia, ¥ 4acTh TKAHH, BITO-
CJIEZICTBMM 3eJeHelomas, BLICTyNaeT Hapyxy (puc. 214 B). Ha Heit pasBupaiotcs
PH30MILI M apXerOHHMH C OYeHb KOPOTKOH LIEHKON M GPIOIIKOM, IOrpYXeHHBIM
B TKaHb 3apocTKa. I10/10BOii mpoliecc OCYIHECTBIISIETCS TaK Xe, KaK Y IUIayHOB.
PaspuBalommiicss U3 3MroTHl 3apoONbII MMEET NOIBECOK, rayCTOpMii M 3a4aToK
noGera (puc. 214 T). TIpopocToK HEKOTOPOE BPEMS IHTAeTCA 3a CYET raMeTodu-
Ta (puc. 214 [I).
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2.2. Oraen Xsomesumusie (Equisetophyta)

CoBpeMeHHEBIE NPENCTaBUTENN OTAENA — XBOIIM — MHOTONIETHHE TPaBsSHH-
CThI€ KOPHEBHIIHEIE PACTEHHUS CO CTEOIAMM, YeTKO pacWIeHEHHbIMH Ha JUIMHHBIE
MeXIOy3/Ms U Y3JIbl, OT KOTOPHIX OTXOAAT Cc1a60 pa3BHThIE, CPOCIIMECSH B OCHO-
BaHMM, MYTOBYATHIE JIACTHS M WIEHHCTHIe GOKOBbIe Toberu (puc.215A).

YV GonbLuMHCTBa BUAOB IVIaBHBIN, 2 MHOTIA M 60KOBLIE II06Er 3aKaHYMBAIOTCS
CIIOPOHOCHBEIM KOJIOCKOM, MWIM CTpoGiioM (puc.215A). V moneBoro Xxsouia
cTpo6wiIbl 06pa3yloTcs TOJIBKO Ha OCOObIX, He (GOTOCMHTE3UpYIOUMX Ioberax,
Pa3BUBAIOLIUXCS BECHOIA.

Ha ocu crpobuwia MyTOBKaMH PpacHONOXEHH CIOPOQWUIBI, Ha3bIBacMble
cnopaneuogpopamu (puc. 215 A). Crioparnoop MMeeT BUI MHOTOCIOHHON Lue-
CTUYTOJNIHOM ILIACTUHKHU (IUMTKA), C HOXKOM, KOTOPO OH NpPUKpEIUIEH K OCH
cTtpobuna. Ha mmTKe BOKPYT HOXKM pacIojiOXKeHbl IIPONOJIroBaThie CIIOPaHIUH,
MX YHCIIO Y PasHLIX BUIOB BapbupyeT oT 4 no 16. XBoul — 3BCIIOpaHIrMaTHOE
pacterue. CriopaHruii pa3BUBaeTCsi M3 IPYNIE! NOBEPXHOCTHAIX KJIETOK H HMEET
CHayaJia MHOTOCJIOMHYIO CTeHKY, OIHaKO KO BpeMEHH CO3PEBaHUsI CIIOP BHYTPEH-
HUe CJIOU 00GbIYHO Pa3pyLIaOTCs, M TOMIMHA CTEHKH coKpamaercs xo 1-2 cioes.

3anonHsIomMe MONOCTh CIIOPAHTHs CIIOPOLIMTEI, IEJSICh PEAYKITMOHHO, 06pa-
3yIoT TeTpaibl criop. Criopsl mapoBunHbie (puc. 215), ¢ xoporlactamu, comep-
XaluMM 3epHa Kpaxmana. Criopa uMeer 3 06OJIOUKM: SHIOCIIOPHIA, 3K30CTIOpH
M Nepucnopuii, oopasyomuil 2 WIMHHBE, HUTEBUIHbIE, PaCIIMPEHHbIE HA KOH-
uax azamepet (puc. 215A), WIOTHO 3aKpy4MBAIOIMECs: BOKPYT CIIOPHI. DiaTephl
CHOCOGHBI K TMIPOCKONMYECKMM IBIDKeHMsM. IIpH co3peBaHMM CIIOp OHM IMOJ-
CHIXAIOT M PAcCKpPy4YMBAIOTCHA, pPa3pHIXIAfA, TaKUM o6GpasoM, Maccy cmop. Ilpm
PacKpyYMBaHHHN YCHJIMBAeTCsl MX JaBJieHHE Ha CTEHKY CIOPaHTHUsA, B Hell BO3HM-
KaeT MpoJoJibHas 1IeNb, Yepe3 KOTOpYIO CIIOpHI, COOpaHHBbIE CLEIUISIOIIMMUCS
3J1aTepaMu B KOMOYKH, BHICEMBAIOTCS U Pa3HOCATCSA BETPOM.

Criopa Xu3Hecrioco6Ha TOJIBKO B TeyeHHe HeCKONbKuX nueil. ITomaB B Gi1a-
TONIPUSATHHIE YCIIOBUSI, OHA MPOPacTaeT, 06pasys pU3OUNAIBHYIO H 3aPOCTKOBYIO
(npoTanTMansHy0) KIETKH, U3 MOCHeNHedl M BO3HMKAeT caM 3apocTok. CHaya-
Jia OH HUTEBUIHEIA, 3aTeM NPUOOpETaeT IUIACTUHYATOE CTPOEHHE, €Ille TMO3/IHee
€r0 OCHOBAaHWE€ CTAHOBUTCSI MHOTOCJIONHBIM. DTy NOBOJIBHO MAacCHBHYIO 4YacTh
3apoCTKa HaskIBaloT nodywioii. Ha ee BepxHeit cropoHe pa3BHBAIOTCS IUIACTHH-
Yarhie BETBAILMECS BRIPOCTHI, KJIETKM KOTOPRIX COEPXAaT XJIOPOILIACTEI, II03TOMY
3apOCTOK PaHO cTaHOBHMTCH (poroTpodHbM. Ha HMXHeil cTopoHe noaymkH ¢op-
MHPYIOTCSI PU30HUIEI, 0GecrieunBalolye MPUKPEIUIeHHe 3apoCTKa K I0YBE U €ro
CHabXeHye BOIOH C paCTBOpeHHBIMH B Heil MHHEPaJIbHBIMHU BEIIECTBAMM.

Y xBomei#l BcTpedalorcs o6oemoibie, MYXCKHE H XEHCKHE 3apOCTKU
(puc. 2155, B). B GonbiIoii creneHH 5TO OMpENENAETCS YCIOBMSAMH BHEIUHEH
cpensi. TIpu XOpOLIEM OCBEIIEHHWM M JOCTaTOYHOM BIAXHOCTH (OPMHUpYIOTCI
CHJILHO pacIeHEHHBIE XEHCKHe 3apOCTKH, BhICOTOH OT 3 5o 30 MM, npu Gonee
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Puc. 215. Mopdonornyeckue oco6eHHOCTH XBouleii: A — obmmit Bux xBowei; b —
MYXCKO# 3apocToK; B — xeHcKuii 3apoctok; I' — 3aponsi.

O6o3Hauenusn. aHT — aHTepUAMii, apx — apxeroHwit, 6.8 — GOKOBHIC BETOYKH, 3K —
3apofbilll, K — KOpeHb, K.H — KOHYC HapacTaHMf, K.II — KOPHEBHIC IIMINKM, IJ —
TepBHIe JINCThS 3apOAhlLa, TUI.B — IUIACTMHYATHIE BRIPOCTHI 3apOCTKAa, p3 — PU3OHI,
cH¢ — cpopanruodop (Bua c60Ky U B BepxHe-60KOBOM MOJIOXEHUSAX), C.0.71 — CPOCIIHECH
OCHOBAaHMA JIUCTBEB, CIT — CIOpa, CNI3 — CIEPMATO30M/, CIL.K — CIIOPOHOCHEI KOJIOCOK,
y3 — y3eJ, 9T — 3JaTepsl

c1aboM OCBELIEeHMH — MYXCKHe, KOTOPhIie, KaK IIPaBIIIO, pa3a B 3 MeJbye U MeHee
pacwieHeHHBIE.

Ha moBepXHOCTH IIaCTHHYATBIX BHIPOCTOB MYXCKOTO 3apOCTKa 3aKJIalbiBa-
I0TCSl RHTEPUIUH, YACTHYHO ITOrPYXEHHLIE B €10 TKaHb, OHU IPOAYLMPYIOT KPyI-
Hble ITONOPo0o6GPa3HO 3aKpydYeHHbIE CIEpMaTo30Mabl {puc. 215) ¢ MyYykoM MHO-
rouucieHHbIx (0kono 100) XryTMKOB. APXETOHMH 3aKJIAIBIBAIOTCA HA XEHCKOM
3apOCTKE B OCHOBaHMH JIMCTOBHIHBIX BHIPOCTOB. BpIOIIKO apXeroHus norpyxeHo
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B MHOIOCJIOiHYIO TKaHb 3apOCTKa, lueiika BEICTYIIaeT HapyXxy. B Gpiomke Ha-
xomurtcsl sfinexnerka M OpIONIHAs KaHamblieBash KiIeTKa, a Hal Hell — Bcero
2 1eKOBbIe KaHAIBLEBBIC KIIETKHU.

Ha xeHcKux 3apOCTKax NpH ONpefeieHHEIX YCIOBUSIX MOTYT pa3BUBATHCS aH-
TEPUINH, 3aPOCTKH CTAHOBATCA 06GOETIONBIMH, a 1I0CIIE OTMHPAHMUs ApXETOHHUEB —
MyXCKHMHM. OIHAKO Ha MYXCKMX 3apOCTKaX IOsIB/IEHHE apXErOHHEB He GBUIO
orMedeHo. HekoTopeie BIIb XBOIA 06pa3yioT TOJILKO OJHONONbIE 3aPOCTKH.

Tak xaK 06a TUNa 3apOCTKOB (POPMUPYIOTCSI U3 MOPGOIOTMYECKH OAMHAKO-
BBIX CIIOD, 3T0 sIB/ieHKeE OOLIYHO ONIPENEIIAIOT KaK (u3uonoeueckyio 2emepocnopuio,
MO-BUAKMMOMY, BO3HMKIIYIO M3 MOpP(ONOTMYECKON TeTepocniopHH APeBHENIINX
Npe/ICTaBUTEel XBOIEBUAHBIX — KallaMMTOB U KJIMHOJIMCTOB, CyLIECTBOBaBIIMX
B MaJie030e.

IonoBoit mpouecc ocymiecTRIsiETCd B NOXMWIMBYIO TOTOAYy WJIM BO BpeMS
0o6wIbHOM pochl. 3urora Ge3 mepHona MOKOs HAYMHAaeT NeNUThed, obpasysa 3a-
ponsil. B chopMupoBaHHOM BHE OH COCTOMT M3 3aYaTKOB CTeOisl, JIHMCThEB
n xopHs (puc.215T). ,

2.3. Oraen IManopornukosnausie (Preridophyta)

IlanopTHUKKM — pacTeHHsl ¢ OYeHb KPYIHBIMHU HEJIBHBIMH WIH CIIOXHO pac-
WiEeHeHHBIMU JINCTHAMM, YIUTKOOGpa3sHO 3aKpydeHHHIMH B mouke (puc. 216 A).
IMoxasnsionee GONBIIMHCTBO MAaNOPOTHHKOB — TPaBAHUCTHIE PACTEHHS, HO BO
BIQKHBIX TPONUYECKNX U CyOTPONMYECKMX 001acCTAX BCTPEYAIOTCS TaKKe APeBO-
BUIHEE (HOPMEI.

JIucres 160 Bce OAMHAKOBbIE, THO0 auddepeHmpoBanbl Ha TpohobHLIB
u cnopodwuisl. Y npecTaBUTeNel Kiacca YXXOBHUKOBBIX (YKOBHHKa, IPO3NOB-
HUKa, TeJIbMUHTOCTAXMCA) JICT COCTOMT U3 HUXHENA, BEreTATUBHOM, M BepXHeH —
CIIOPOHOCHOM YacTel, CHIALIMX HA OXHOM uepemike (puc.217). IpexcraBurenn
oTIes1a — SBCIOPAHTHUATHEIE U JIETITOCIIOPaHTHATHEIE pacTeHus. JIenTocmopaHIu-
atHoCTb (puc. 216 T'), conpsokeHHas ¢ GHICTPbIM Pa3BUTHEM CIIOPaHIMEB, IPENCTa-
BJIsIeT cO00Ii 3BOMIIOLIMOHHO GoJiee MPOrpecCUBHBIN NMPU3HAK, YEM 3BCIIOPaHIMAT-
HOCTb, CBOMCTBEHHAs IPEBHUM TAKCOHAM STOTO OTAeNa (KiaccaM YXKOBHHMKOBBIX
M MapaTTHEeBHIX).

Y GosbIUMHCTBA PacTeHUii criopaHruu cBoGonHkple. Yaine BCcero OHM pa3sBu-
BAalOTCSL Ha HYOKHEH CTOpPOHE JIMCTa WIM €ro CerMeHTa M coOpaHbI B IIYYKH —
copycer (puc. 216 B), pacnonoxeHHbie 10 06eMM CTOPOHaM OT CpefHel XWIKH,
KaK y ujumosHuKa MyXCKOro, Kouedsincruka xeHckoro (puc. 216 B), wimm no xpaio
JIMCTOBO# IUIACTUHKM, KaK y Opigka. JITMHHRIMU HOXKAMHM OHM NPHKPEIUIEHbI
K naayenme — MaCCHBHOMY BHIPOCTY HIXKHEH CTODOHBI JIUCTa, B KOTOPHIA BXOOUT
NIPOBOAIIMIA IMy4oK. OT IIALEHTH OTXOMMT MOKPHIBAIO — UHOy3ui, 3alUIIal0-
1M MOJIOO#A copycC OT BhIChIXaHusA. PopMa MOKPBIBaJIa MIMEET AMarHOCTHYECKOoe
3HayeHHe. Y HEKOTOPBIX PaCTeHU, HaTipuMep, Y FOJIOKYYHHKa, €ro HeT. Y opJiaka
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Puc. 216. Mopdonornmueckue 0COGEHHOCTH NManOPOTHHUKOB: A — OGHIMI BHI MYXCKOTO
nanopotrHuka; b — cerMeHT ynucta; B — JMcTOBas IUIaCTMHKA B MOMEPEYHOM CEYCHMU,
I' — pasHble cTagMy pa3BUTHS CIIOPaHIUs ¢ ONHOCNONHOMN creHKoit; - — pa3HooGpa-
3M€ CIIOPAHTHEB Y HEKOTOPHLIX MpEICTABUTENCH MAallOPOTHMKOB: MYXCKOM NalOpPOTHHK,
rUMeHOMWLI, aHEMHUSI, OCMYHAA (B IBYX MOJIOXCHMUSAX).

Obo3nauenua: 1 — WHAY3MH, K — KOPHH, KL — KOJIBIIO, H — HOXKa, II.J1 — IUIACTHHKA
JIACTA, IUIK — IUIALIEHTa, CHI — CIOpPaHIuii, Cp — copyc, CT — CTEHKa MOJOIOro
CIIOPaHTHsl, Y — YCThE, YA.J — YIMUTKOOOPAa3HO 3aKPYYEHHBI 3a4aTOK JINCTA
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Puc. 217. YXOBHHKOBHIE MAalMOPOTHUKH: A — TIEJIbMUHTOCTAXMC LEHMTOHCKMIA: O6GIIMi
Buf (A) M BeTOuKM CHOPOHOCHOTO cerMeHTa (a); B — yXOBHMK manpyathiii: 06-
nwii Bux (B) 1 yacTb CIOPOHOCHOTO CETMEHTa ¢ MOTPYXEHHEIMU B Hero criopanrusimu (6);
B — yX0BHMK OGBIKHOBEHHBII; I' — IpO3NOBHMK MHOrOpa3e/bHbINA: OOLIMii BUI M 4acTh
CIIOPOHOCHOTO CerMeHTa criopodmuna (r).

Obo3na4enus: N.NP — NUCTOBHIE MPHUIATKM, PX — DPAaxuc, CHI — CHOPAHTMHM, CT.YJ —
CTepWIbHAsA YacTh IUCTa, §.4.1 — (epTHIbHAA YacTh JIMCTA, Y.CN.C — YacTh CIIOPOHOCHOTO
cerMeHra

COpYCHI 3allMIIEHBI HE TOJBKO WHAY3HUEM, HO M 3aBEPTHIBAIOIIMMCS Ha HIDKHIOIO
CTOPOHY KpaeM JINCTOBO! IUIaCTHHKM.

Y HEeKOTOpHIX pacTeHMit Bce CIIOPaHTIUHU 3aKIafbIBAIOTCSA Ha IUIALIEHTE U pa3-
BUBAIOTCA Oojtee WM MeHee OMHOBPEMEHHO. OIHAaKO OHOJIOTMYECKH 3TO HE BhI-
TOIHO, TaK KaK CIOphI CO3PEBAIOT B OJHO M TO Xe BpeMs, M NpPH OTCYT-
CTBUM GJIaTONPHATHRIX YCJIOBMI JUI MX PacpOCTPaHEHUS Pa3MHOXEHHE MOXET
Y He pou3oiiTu. B cBs13u ¢ 3TUM GoJee 1ienecoo6pa3Ho pa3HOBPEMEHHOE 3aJI0XKe-
HUE CIOpaHTueB M GoJjice pacTAHYTHIA NMEPHO CIIOPOHOIIEHMS, YTO XapaKTEPHO
U1 MHOTHX BHIIOB.

Cpenu nmanopoTHUKOB MMEIOTCS PaBHOCIIOPOBHIE M Pa3sHOCIOPOBLIE pacTe-
HuA. Cropbl 0GBIYHO TeTpas3ApHYECcKhe, HO ORIBAIOT M GUIaTepaAIbHEIC.

CropaHIdM WIM CHHAHTMHM MOTYT BCKPHIBAThCS MPOAOJILHBIMHM ILEJISAMH,
HO Y MHOTHX PaCTeHMI OCBOOOXICHHE CHIOP OCYNIECTRIsIETCS ¢ MOMONIBIO Crie-
LIMAJLHOTO anmnapaTa — Koabya, TPENCTaBIAIONIETo CO00M pPAX KIETOK CTEH-
K# CHOpaHrus C HEPaBHOMEPHO YTONIIEHHBIMA O0OJIOYKAMM: YTONINECHBEI BHY-
TPeHHsAS TaHTEHTAIbHas U GOKOBble CTEHKHM KJIETOK, a HapyXHas OCTaeTcs
Touko#t (puc. 216 JI). TIo pacnionoxeHuio KoJbL@a CHOPaHTMM PasHOOOpPa3HbLI
(puc. 216 I-H). Y MMTOBHMKA MYXCKOIO KOJNBIIO, HAYMHAIOLICECS Y OCHOBAHMUS
HOXKM CIIOpaHIHs, OKPYXaeT ero MpMMEpHO Ha 2/3, MECTO, TIe 3THX KIETOK
HET, Ha3bIBaloT ycmoeM. 110 Mepe co3peBaHMsI CIIOp CTCHKA CIIOPAHTHSA BBICHIXA€T.
Ilpu McnapeHuu BOABI TOHKME HAapyXHbIE CTEHKM KIETOK KOJbLA BTATHBAIOTCSH
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B NOJOCTU KJIETOK, UX 00BEM cokpauaerc. B cwiy CLEILICHHSI MEXIy MO-
JIEKyJIaMy BOAbI ellleé OOBOIXHEHHBIE YTOJIEHHBIE CTEHKHM KIETOK cOmmxalorcs,
TIPOTSKEHHOCTD KOJIbLIa YMEHBIIAETCS, YTO B KOHIIE KOHIIOB IIPMBOIMT K pa3phIBY
CTEHKHU CniopaHrusi B o6iacté ycrbs. Kojblio cHayama pe3ko pa3BopauMBaeTcs,
OIIHaKO OBICTPO 3aHUMACT IpEXHee IONOXEHHE, TAaK KaK NPOYHO COECAUHEHO
¢ Hoxxko#. IIpy 3TOM IBUXXEHUH U3 CIIOPAHIHUSA C CHIOH BBIOPACKIBAIOTCS CIIOPHI,
HMHOT/Ia Ha PaCCTOSTHME 0 OJHOIO MeTpa.

Y GonpIIMHCTBa IaNOPOTHMKOB CHOPHI IIPOPACTAIOT Ha CBETY, Y OpJigKa — KakK
Ha CBeTY, TaKk 1 B TeMHoTe. HavansHble STansl passuTust 3apocTka (puc. 218 A-JT)
XapaKTepHU3YIOTCsl TTOSIBJICHMEM 3€JICHOM KJIETKM, BhIXOAALLIEH Yepe3 Liesb TeTpal-
HOTO py6Lia, BCKOpE OHa OTHeNSIeT OECIBETHYIO KIETKY — PU30MI, IPUKPEIUISIO-
LM pa3BUBaIOLIMIICS 3apOCTOK K MOYBE, a 3aTeM, BCJISACTBUE PANA NOIEPeYHBIX
JleJICHUI pa3BUBaeTCA 3eieHas HUTh, KOHEYHasA KieTKa KOTOpoi B JajbHeHImeM
JEIUTCA B PasHBIX HANpaBICHMsIX, YTO NPUBOIUT K GOpPMHUPOBAHHUIO ILIACTHH-
ku (puc. 218 E). 3penniit 3apoctok (puc. 218 XK) 06GBIYHO IpEACTABISAET COGOM
OKPYTJIO-CEPALICBUAHYIO TUIACTUHKY He Gojee 1 cM B nmamerpe. KpaeBbie 30HHI
3apOCTKa OXHOCIIONHBIE, MHOTOCJIONHA TOJILKO CPEIHSISA €ro YacTb, HAXOASIAsACA
noJ, BeieMKoif. Ot HUXKHE CTOPOHBI 32pOCTKA OTXOAAT PU3OHIBI, IO KpasiM paciio-
JIOXEHBI CIM3eBbie BOJIOCKH. 3apOCTOK 3ejieHbIi, aBToTpodHBI. Ha ero HixxHeit
CTOpDOHE, TMOJA BHIEMKO!, pa3BHBAalOTCSI apXeroHMH. OHH NOTPyXeHBI B TKaHb
3apocTtKa (puc. 218 3), HapyXy BBICTYNAIOT TOJILKO M30rHyThIe meiku. Ha HuX-
Heil CTOpOHE CYXEHHOI YacTH 3apOCTKa pa3sBHBAIOTCH LIAPOBMAHBIE aHTEPUIHM,
cJierka BhIAIOIIMecs Hajl €ro MOBepXHOCThIO. B aHTepuauu obpasyeTcs CpaBHHU-
TeJIbHO HEMHOTO CHUPAILHO 3aKPYYEHHBIX MHOTOXTYTHKOBEIX CIIEpMAaTO30HIOB
(puc. 218 K), KOTOpEIe BHIXONAT M3 aHTEPMIUS BMeCTe C 060I0YKaMH 06pasyio-
IMX UX KIETOK, MMEIOIUX BHI Iy3bipei. OGBIYHO aHTEpMAMHM 3aKIafbIBAIOTCH
M CO3PEBAIOT paHbIIE apXErOHMEB, YTO CO3NAET YCJIOBHSA IS TEPEKPECTHOTO
MeXTaMeTOGUTHOTO OILIONOTBOPEHMA. LI OCYLIECTRIEHMS TIOJIOBOTO Ipolecca
HEOOXOAMMO JOCTaTOYHOE KOJMYECTBO BOABI, OOECIEUMBAIOIICH NepeqBIKeHUE
CHEPMaTO30MIOB K apXeTOHUIO. .

M3 ormionoTBOpeHHOM SMIEKIeTKH pa3BUBaeTcs 3apoaniml. C MOMOMIBIO
HOXKH, BHEApAIOIIECS B TKaHb 3apOCTKa, OH MOIJIOMIAET U3 HETO NUTATeIbHBIE
BemectBa. ITocine obGpa3oBaHus cTebisi, MEPBOrO JHMCTa U KOPHS, CHOPOdMT
MEPeXOAMT K CaMOCTOATEbHOMY nuTaHmMio. IlepBhie yMCTBA pacTeHMs Bceraa
YCTpOEHBI Ipoine, YeM noceayiomme (puc. 216 A; 218 J1).

Bonee kpymHpie (10 2—3 cM) MACHCTHIE 3€JICHBIE 3aDPOCTKM CBOHCTBEHHB
NPEACTABUTENSAM MaparTHEBBIX NanopoTHUKOB. OHM XXKHBYT MHOINA HECKOJIBKO
JeT. Y YXOBHMKOBBIX 3apOCTKM MMEIOT pallalbHOE CTPOEHHE, OHH Pa3BUBAIOTCS
ToJ 3emJleit, Ha riyomHe 2—10 cM, mocturas 5-6'cm B wmHy ¥ 0,5-1,5  cMm
B TOMIMWHY. 3apoCTKM MHMKOTPOGHEIE, TaK KaK B KJIETKAX HApYXHEIX CIIOEB
nocensercst rpu6.
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Pnc. 218. Passurse 3apocTKa manopoTHuka: A—E — mnocnenoBaTeNbHbIe CTaOUM
pa3suTHd 3apocTKa u3 cnopsl; X — chopMUpoBaHHEIA 3apOCTOK; 3 — apXErOHHil;
W — anrepummit; K — cnepmarosoun; J1 — Mononoit ciopodur, passusaromuiics
Ha 3apPOCTKE.

Oé6o3nauenun: Xr — XTYTHKH, 3p — 33pOCTOK, ILJI.CIi$ — MepBHIif TUCT criopodura,
P3 — PU3OMAH, C/I3.B — CJIM3EBBIC BOJIOCKH, CIL.T — CIIEPMATOT¢HHasA TKaHb, I —
1meika apxeroHus, 1 — SilieKneTka

XoTs1 y IanopoTHUKOB NPeobianaeT U30CMOpHsi, HO BCTPEYaeTCsl U FeTepoc-
mopusl, CBOHCTBEHHAass HEKOTOPHIM BOXHBIM pacTeHUsAM. VI3 HUX MPOKO M3BECTHRI
mapcunus, JUIMHHEIE YepellKH KOTOPOil 3aKaHYMBAIOTCS MYTOBKOM U3 4 JIMCTOY-
KOB, U canbeuHus — IUIABAIONIEE pAaCTEHUE C 2 psIaMH OOBIYHBIX BEre€TaTHBHBIX
JIMCTEEB M OJHUM DPSIIOM KOPHENOAOGHBIX, MOTPYXEHHHBIX B BOAY CHOPOGHILIOB
(puc. 219 A). Ha MX CIOPOHOCHBIX CETMEHTAX Pa3BUBAIOTCS COPYCHI, OTHH M3 KO-
TOPBIX COCTOAT M3 MUKPO-, JIpyrHe — M3 MeracnopaHrueB. Copyc OKpyXeH IByMs
WHIy3UsIMY, COEIMHEHHBIMU B €ro BepxHeit yactn. Ha oCcTaibHOM NPOTSXEHUH
HHIY3UH CBOGOMHEI, MeXIy HUMH 06pa3yeTcs BO3IYXOHOCHas MOJIOCTb, obecre-
yMBajoLasi IUIaBY4eCTh copyca (puc. 219 A). OGEIYHO 3TH 06pa30BAHKSA HA3BIBAIOT
cnopoxapnusamu.

Menkue IAapOBUIHBIC - MHOrOYMCIIEHHbIE MUKPOCIIOPAHIHH MPUKPEIUICHBI
K pasBeTRICHHBIM IUTALIEHTaM" IUIMHHLIMM HoxXKaMu (puc. 219 A). Muxpocno-
paHTmif -06EMHO 06pa3yeT 64 MUKpPOCIIOpPHI, TETPa3PUYECKHE TETPaIbl KOTOPHIX



384 Yacrs II1. Ocrosw penpodyxmusnoii 6uonozuu evicuiux pacmenuit

Puc. 219. Mopdonornueckue OCOGEHHOCTH CanbBUHMM: A — oOwmit BHA pacTeHUs
M COpycoB B NIpoionsHoM paspese; b (1-3) — passurme Myxckoro 3apoctka; B —
KEHCKHIi 3apOCTOK C 3apOABILIEM.

O6osna4eHus: B — BEreTaTUBHAS KIETKA, 3 — 3apoiblll, MH — HHOY3ui, 1 —
JINCTBSI, MKCHI' — MHKPOCIODaHTHii, MICHI — MeracliOpaHIdii, 0.MICHIT — 000JI04Ka
MeracnopaHrusi, IVl — IUIaleHTa, M.JI — IOABOAHBIE JIMCThS, NICI — IEPHCIIOPHIA,
p3.K — pH30MAaNbHas KIETKa, C.aHT — CTEHKAa aHTepuand, CM.K — CIlepMaTOI¢HHbIE
KJIETKH, CN3 — CIIEPMATO30M], CIIK — CIIOPOKapIHit

MOTPYKEHKI B OTBEPAEBAIOILYIO IUIA3MaTHYECKYIO Maccy — maccyay. Y callbBUHHU
IUIaBAIOLLE 3pesibie MUKPOCOPYCHI OCEHBIO IIOTPYXAIOTCs Ha JHO BOXOEMa, UX IO~
KpHIBaJia MIOCTENMEHHO CrHUBAIOT. BeCHOM CIOpaHTMH BCIUIBIBAIOT, HAXOMAIIMECS
B HMX MMKpPOCIIOPBI IIPOPACTAIOT, IPOPLIBas IIPH 3TOM CTEHKY MMKDPOCTIOpaHTHs.
MyxcKoil 3apocTok oueHb peayuuposad (puc.219 B). OH nMeeT eUHCTBEHHYIO
PH3OHIATBHYIO KIETKY M 2 aHTepHIOMs C IBYMS CHEPMaTOTEHHBIMHM KJIETKaMH
B KaXaoM. MyXcKko#f 3apoCTOK NpPOIYLIMPYET BCETo 8 CIMPATbHO 3aKpYYEHHBIX
MHOTOXIYTHKOBHIX CliepMaTo3ounos (puc. 219).

MeracnopanrueB B copyce HeMHOTO. TOJICTHIMH KOPOTKMMH HOXKAMH OHHM
MPHUKPEIUIEHR! K MACCHBHEIM IUIalieHTaM. B MeracnopaHTi# co3peBaeT TOIBKO Ofi-
Ha Meracriopa. OHa HMeeT TOJICThII ITepUCTIOpHHi TaNeTaIbHOTO NIPOUCXOXICHHUSA,
crniocoGeTByIONIMIA, Garofapsi’ CBOe# JIETKOCTH, YACPXUBaHMIO METacriopaHTUst
Ha IIOBEPXHOCTH BOIHI. -

Kak ¥ MHUKPOCOPYCHI, MEracoOpyChi, OTOpPBABIIMCh OCEHBIO OT PacTeHMs, Ma-
JaloT Ha IHO BomoeMa. BecHoil, Iocjie CTHHBaHMS NOKPHIBAJ, MEracHOpaHTHH
BCILUTbIBaIOT. I3 Meracmophl, Haxonsieiics BHYTPH METacIiOpaHTHsl, pa3BUBACTCS
XeHCKMM 3apoctoK. IIpu mepBoM JeJIeHMM MEracnophsl obpasyercs 2 HepaBHBIE
KIeTKH. VI3 MaleHbKOM KJIeTKM pa3BHMBAETCS TEHEpaTUBHasl YacTh 3apoCTKa; 6o-
Jiee KpyIHasi HEDKHSSI, pa3pacTasch, CHayala CTAHOBUTCS MHOTOSIEPHO#, a 3aTeM
NpeBpaNaeTcss B MHOTOKJIETOYHYIO TKaHb, 3alOJHSIOUIYIOCS IHUTATeJIbHBIMA Be-
LIECTBAMH, UCIIOJIb3yeMBIMH IS Pa3sBUTHA 3apoibiia. Yepes pasphiB 060IOUKH
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METracnopsl B 006JIacTH TETPagHOro pyOlia reHepaTHBHAsl YaCThb 3apocTKa, Tpel-

* CTapJIIoNIasi COOOM 3¢/IEHYI0O HENPABWILHO-TPEYTOBHYIO IUIACTUHKY, BRICTYIIAET
Hapyxy (puc.219 B). Ha Heit pa3suBatorcsi HeckonbKo apxeronues. Ilonosoit
TIPOIIECC OCYLIECTBIIETCS TaK Xe€, KaK y JPYTMX pacCMOTPEHHBIX pacTeHmii. 3a-
POIEBIII JOJITOe BpeMs NMUTAEeTC 3a CYET 3apPOCTKAa, HE MOKMAAIOIIETo 000JOUKH
METaciopkl, HO NOC/Ie MOSBIEHHS cTeOebKa U NepBOro MUTOBUIHOTO JIMCTOUKA
MEPEXOIUT K CAMOCTOSTENIBHOMY ITUTAHUIO.

3. Ornexn I'oocemennnie (Gymnospermae, wnm Pinophyta)

TonoceMeHHEIE — Pa3HOCHIOPOBHIE pacTeHHsA. X ceMsA3ayaTKu, pa3BHBalO-
IIMeca Ha MOBEPXHOCTH MeracriopodMUIOB WM aHAJIOTHYHEIX MM CTPYKTYp, KaK
NpaBUJIO, HUYEM He MPUKPHITHIE, TOJRIE. DTUM M OOBICHIETCS Ha3BaHME OTHENA.
CoBpeMeHHEIE T0JI0CEMEHHBIE COCTARIISIOT 4 KJIacca: CarOBHUKOBBIX, TMHKIOBHIX,
XBOWHBIX ¥ THETOBBIX. KaX /bl Ki1acc XapaKTepu3yeTcsi HEKOTOPhIMH crienvduye-
CKMMH OCOGEHHOCTAMM PENpPOAYKTUBHO ceprl. Hanbonbmuit MHTEPEC B 3TOM
OTHOLICHHMH NPEICTAB/ISIOT CATOBHMKOBLIE M XBOMHEIE.

3.1. CaroBHHKOBBIE

CaroBHMKOBBIE — OXHOIOMHEIE JIN0O ABYIOMHBIE PACTEHHS C NIPIMOCTOSYH -
MH WIH KITyOHEBUIHO YTOJNIIEHHBIMUA CTBOJIAMHM Y OYEHDb KPYIHBIMHM IIEPUCTBIMH
JIMCTBAMM, B IOYKOCIOXEHHH YIMTKOOOPa3HO CBEPHYTHIMH, KaK Y HAalIOPOTHHKOB.

MuxpocnopodnUisl TOBOJLHO MacCUBHBIE, COOpaHHBIE B IJIOTHBIE IIMIN-
KU — Muxpocmpobuasi. Ha moBepXHOCTH MHKpocIiopodwiia pa3BUBAIOTCI MHO-
FOYMCIIEHHEIE MEJIKUE COPYCHI U3 2—3 Mukpocnopaurues (puc. 220 A, B).

TosoceMeHHRIE — 3BCIIOPAHTHATHBIE PACTEHUS, CTEHKM X MUKPOCHOPaHIH-
€B MHoOrocioiHbe. HapyXHBIi sruaepMaibHbIi cioit uddepeHIMpoBaH B 3K30-
meyuii (OT Tpey. exo — cHapyxu u theca — rHe3no), cyGanumepManbHbIN —
B aHdomeyuii. Y CarOBHUKOBLIX M IPYTHX TOJIOCEMEHHBIX SHIOTELIMH 06GecIeunBaeT
BCKPHIBAHME MMKPOCIIOPAHIHUS, €r0 KJIETKM MMEIOT HEPAaBHOMEPHO YTOJNILEHHBIE
o6omnoyxku. C BHYTpEHHEN CTOPOHBI CTEHKAa MMKPOCIIOPAHIHS BHICT/IaHA TaneTy-
MOM, OKpPYXalOLIMM CIIODOT€HHYIO TKaHb, WM apXeCrnopHii, KJIeTKH KOTOpOro,
JeNsACh MUTOTUYECKH, OGPa3yloT MHKpPOCIOpOLUTH. M3 Kakmoro MHUKpOCIOpO-
LIMTa BCJICACTBHE PEAYKUMOHHOIO JeJIeHUs] BO3HMKAET TeTpaja MUKpPOCHOP.

Myxcko# raMmeToduT, pasBUBAIOIIMIACA U3 MUKPOCTIOPEI, Ha3bIBAIOT Nbutbye-
6biM 3epHOM, WM notaunkoii. TIbUIMHKA HMeeT 2 060,104K). BHYTPEHHIOIO 060JI0YKY
Ha3bIBAlOT MHTUHOM, HApyXHyI0 — 3K3uHOM. HapyXHbiil C/IOH 3K3UHBI MMeeT
SYEHCTOE CTPOEHHE, Ha MPOKCMMAIBLHOM KOHIIE OH YTOHYEH. DT0 YMEHEIla-
€T Maccy IBUIBIIEBOrO 3€pHa M CIOCOGCTBYET €ro pacipOCTPaHEHHMIO ¢ MOMO-
HILIO BeTpa.

Hava/nbHbie CTamMM pasBUTHS NLUILLEBHIX 3€PEH NPOXONAT BHYTPM MH-

KPOCHOpAaHIusi, a 3aKMIOYUTENIbHBIE — IOCJIE TNICPpCHECCHUA HUX Ha CECMA3aYaTKH.
26 3ak. 53
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Puc. 220. OpraHsl CIIODOHOILEHUS CaroB-
HHMKOB. A — MyXCKoi#t ctpobwn; B — mu-
KpocnopodwuIs: a — 3aMMH, B — COPYCHI
3aMuHu, 6 — caroBHuk; B — meracnopo-
¢dwus: a, B — BHAOB CaroBHMKa, 6 —
LepaTo3aMuH.

Obo3Hauenus: MKCHI — MHKPOCIIOpPaHTHH,
€3 — ceMA3aYaTKH

Y CaroBHMKOBEIX IBUIBLIEBOE 3€PHO MOKMIAET MUKPOCIIOPAHTHI B TPEXKIETOYHOM
COCTOSTHUH. B HEM pa3iMyaroT npomanauansiyio, GHmepuoUansiyro i CUgoH02eHHyIo
knerkd. Takoit raMeTodhuT mpoxyumpyer Beero 2 MyXcKue raMeTsi (puc. 221 JI-TI).

MeracnopodW/UIBl Y CaroBHHKa CBOOONHBIE, MEPUCTHIC, PacIIONOXECHHbIE
Ha BepXylliKe noGera MeXIy BereTaTMBHBIMH JIMCTbSMHM M HECyIMe IO KpasiM
6—9 cemszavartkoB (puc.220B, a, B). ¥V Apyrux npencrapuTencit Toro xe Kiacca
Meracnopodu/Ulsl coGpaHbl B KpYNHBIE CTPOOW/IBI, BHEIUHE ITOXOXWME Ha MH-
KpocTpobuns!l (puc. 221 A). YV sHuedansaproca MeracTpoGuwis mmmHoi 10 80 cM
1 BecoM 10 50 Kr. Y MHOIHMX CaroBHMKOBBIX KaXAblifi Meracnopodwur HeceT
Ha BepxHeil CTOpoHe 2 cemszauatka (puc. 220 B, 6).

PasButne ceMsA3ayaTka HauMHAeTCS C NOSBICHUSA HAa IMOBEPXHOCTH Merac-
nopodpwia HeGONBIOro 6yropka. D10 3aYaTOK METACHOpPAHIMsl, Ha3bIBAEMOIO
Hyyeanycom. B OCHOBaHMH pa3pacTalollerocs Hylesryca, Hax GopMHpyIoLIeics
HOXKOI, BCKOpE TOSB/ISETCS KOJNBLIEBOM BaIMK — 3a4aTOK IIOKPOBa, WM UKme-
eymerma. OH obpacTaeT HyLEJUIyC CO BCEX CTOPOH, HO Ha BEpXYLIKE €ro Kpast
He CMBIKAIOTCSA, 06pa3ys KaHal — Nblibiesxoo, WIH Mukponuse. Meximy BHyTpEH-
HMM BXOJIOM B KaHaJl ¥ HYLIEJUTYCOM HaXONUTCS nolavyesasn kamepa (puc. 221 B—E).
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YacTh ceMA3ayaTKa, HaXOMAIIyIOCs HANpOTHB NBUILLEBXOAA, HA3HIBAIOT XA1a30il.
B Hee u3 MeracriopodHUia BXOTUT IPOBONAIIMIA ITy4OK.

B Hyuejutyce 6113 MHUKpoIiie 060co0/seTcs eIMHCTBEHHAS apXecopUalb-
Had KjeTka, KOTopas CTAHOBHMTCSI MEracnopoilMTOM M, JIENACh PEOyKI[MOHHO,
00pa3syeT auneiitylo mempady mMe2acnop, paCIOJIOXEHHBIX OfHA IO APYTOi BOOJb
ocH Hyuesyca (puc. 221 B). Bee ocTaibHbie KIETKH HYIEJUTyCa COCTABISIOT MHO-
roc/IOiHYIO CTeHKy MeracniopaHrus. Takum o6pa3oM, ceMA3a4aTOK NpeICTaBIsgeT
coboii BecbMa cBoeoOpasHyIo cTpyKTypy. Ee oco6enHoCTh cocTomT, npexae Beero,
B HAJIMYMU MHTETYMEHTA, HE TOMOJIOTMYHOIO MOKPHIBATBLYY (MHIY3MIO) HaNopoT-
HUKOB, XOTSl HEKOTOpHIE YYEHHle NMPUACPXUBATUCH 3TOM TOYKHM 3peHus. Boiee
IIHAPOKOe PacpoCTpaHeHHE NMONYYHia CHHaHTMAIbHasA TUIOTe3a IPOUCXOXACHHS
ceMs3ayarka, paspaboranHasi M. Bercon B 1908 r. ComracHo 3Toit rumorese,
ceMs3a4YaToK TpeIcTaBisgeT co6oif CMHAHIUHA M3 HECKOJNBKMX METacliOpaHTHEB,
M3 KOTODHIX TOJILKO OOMH (LEHTpaNbHEI) — (epTibHBIA. OKpyXaiolye ero

Puc. 221. JKn3HeHHRIE LKA caroBHMKA: A — XeHckoe pacTeHue; b — meracno-
podwur ¢ 2 ceMA3ayaTkamm; B — nuHeliHaa Terpaga Meracmop; I' — ceMa3ayaTok
C eNMHCTBEHHOM COXpaHuBILeiics Meracnopoit; [l — 06pa3oBaHie CBOOOXHOANEPHOTO
XeHckoro rameroduTta; E — ob6pasoBanne knerodHoro ramerodura; XK — nosmienne
apxeroHueB; 3 — MyXckKoe pactenue; M — mukpocnopoduwr; K — Mukpocnopan-
ruif; J — mukpocnopa; M — o6pa3oBaHue TPEXKIIETOYHOIO MYXCKOIO raMeroduTa;
H — npopacranue xnerku-raycropust (cudoHOIeHHOM knerku); O — obpa3oBanue
cniepMatorenHolt kieTku; I1 — ¢opmupopanue criepMaro3onuos; P — BepxHsas yacTs
CeMs3a4aTKa Mnepell OIUIOAoTBOpeHneM; C — TO Xe MOocJie OIUIOAOTBOPEHHS OXHO#
M3 gifuexneToK; T — npopocToxk
26*
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CTEPWIbHBIE MeracliOpaHI'MH CPOCHMCh MeXmy coboii, 06pa3oBaB MHTETYMEHT.
MHuKponujie COOTBETCTBYET NMPOMEXYTKY MeXHy BepXyLIKAMH MEracliOpaHTMeB.
31y rUnoTe3y NMOATBEPXAACT CTPOCHHE CeMA3ayaTKOB APEBHEHIIMX NpPENCTaBHU-
TeJle CEMEHHBIX PACTEHUl — CEMEHHBIX MalOPOTHHKOB. Jlaxe y HEKOTOPBIX
COBPEMEHHEBIX CarOBHHUKOBBIX HMHTETYMEHT BOKPYT MMKPOIIIUIE HMEET JIOMACTHOM
Xapakrtep. XOTs CEM3a4aTOK M PacCMaTpMBAalOT KaK CHMHAHIMN M3 HECKONBKUX
METacropaHrueB, HO BCe OHM B IIPOLIECCE SBOMIOLUH TOIBEPIIUCH 3HAYMTENBHBIM
CTPYKTYPHBIM ¥ (DyHKIMOHANIBHBIM H3MEHEHMAM, YTO M NPHBENO K MOABICHAUIO
Y BBICIIMX PaCTeHMIi 3TOI YHMKAIbHON CTPYKTYDHI.

U3 4 o6pa3zopaBmMXCcsl B HYNEJUTyCe METacliop JOCTHIaeT 3PENOCTH TONBKO
onHa, a TpH, oGpalleHHble K MUKpoIwie, oTMupalor (puc. 221T). OcraBmasics
Meracropa yBeJIM4YMBaeTCsi B pa3Mepax M JaeT Hayalo XEHCKOMY 3apOCTKy, Ha-
3niBaeMoMy sndocnepmom (puc. 221 E, XK). B ero pasBUTHM BBIIEJAIOT 2 CTANMM:
SIICPHYIO M KiIeToYHy10. CHayajia NpoMCXOIAT MUTOTHYECCKME KeJICHH siIpa Merac-
TIOpHI M €70 NPOU3BOIHBIX, MHOTOYMC/ICHHRIE SIpa PaciojiaraloTcd B MOCTEHHOM
C/I0e LMTOIUIa3Mbl, TIOTOM MeXIy HMMH BO3HMKAIOT KJIETOYHBIE II€PeropOIKH.
JanbHeiilee pa3sBUTHE KIETOK MAET LEHTPOCTpeMHUTENbHO. Camast BHYTPEHHSAS
YacTh 3HHOCHEpPMa pa3BUBaeTCs Io3nHee nepudepmdeckoit. Kpas sHmocnmepma,
pacnojioXeHHbBIe TOA MMKpPONWIe, pa3pacTalorcsi, obpasys yriyoneHue. B sto
yrybnieHne OTKpHIBAIOTCS LIeHKM (HOPMHUDYIOIMXCS B SHAOCHEPME HECKONBKUX
apxeroHues (puc. 221 XK). ApxeroHuii cocTouT U3 GpIOIIKa, COIEpXAIHEro siie-
KJIETKY, HaJl KOTOpOit HAXOAMTCSI PAHO OTMHpAIOLIee AAPO GPIONIHOM KaHANbLEBO
KJIETKH, U KOPOTKO# meiki. B KieTKax 3HAOCIEpMa OTKIIANLIBAIOTCA 3aracHHIe
BEIlIECTBa, NPEUMYLIECTBEHHO KPaXMaJl, B MEHbIIEH CTeleHH — XHUPHI. DTH Be-
[IECTBa NOCTYNAIOT B SHAOCIEPM U3 HYLIEJUTyCa, a 3aTEM M U3 BHYTPEHHMX CJIOEB
MHTETYMEHTA. B 3pesioM ceMs3ayaTke OCTATKM HYLIEJUTyCa COXPaHSIOTCS, ITIABHBIM
o6pa3oM, Ha Bepxylike, HaJ yriIyOJieHHEM B SHIOCNIEPME.

XoTs XeHCKHi raMeToUT CarOBHMKOBBIX B TCUCHHME BCEl XU3HM He TepsieT
CBfI3b C MaTepUHCKUM pacTeHHeM, Gosnee Toro, OH pasBUBaeTCAd NoA 000JOUKOMH
METacrophl, OJHAKO IIPH M3BJICYCHMM €r0 M3 ceMA3a4yaTKa OH 3eJIeHEeT, TaK
Kak cojiepXaliecs B ero KjeTkax Je#KoIUIaCThl IPEBPALIAIOTCA B XJIOPOILIACTEL.
DT0 CBUIETENBCTBYET O TOM, YTO XKEHCKHI raMeTOMHUT CarOBHUKOBEIX, BEPOATHO,
MPOM30IIE] OT aBTOTPO(MHEIX raMeTO(PUTOB MX NATEKUX NPEAKOB.

CaroBHMKOBBIE — MPEHMYLIECTBEHHO BETPOOIbUIAeMbIe pacteHusd. IIpu co-
3peBaHNH METacTpOOMIIOB MX OCH YIJIMHSIOTCSA, MEXIy MeracnopoduuiaMu o6pa-
3yI0TCS LIEJIM, Yepe3 KOTOpHIE Ha CeMA3a4yaTKy NonajaeT neuisna. EcTh cBenennus,
YTO HEKOTOPHIE CATOBHUKOBHIC ONMBUISIIOTCH HACEKOMBIMH — XYKaMH, KOTOPBIX
MPUBJICKAET CWIBHBIM M HENMPUATHBIA 3amax crpoﬁxmon MX spKas OKpacKa H,
KOHEYHO, OOWIM€e NBUIBIIHL.

Bo BpeMs ONBUIGHUS M3 MMKPONMJIE CEMA3aYaTKa BHUIENSETCA HEKOTOPOE
KOJIMYECTBO XHIOKOCTH, B Hee NMONANAIOT IBUIbLIEBEIE 3epHA. BHICBIXaHME XUJ-
KOCTH CIIOCOGCTBYET BTATMBAHMIO MBUIBLICBOTO 3¢pHA B MBUILLIEBYIO KaMepy, IIe
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oHo nipopacraer. IIpu 31oM cdoHOTeHHas KileTKa 06pa3yeT MbUIbLIEBYIO TPYOKY,
urpaoyio pois raycropus (puc. 221 P, C). Ou BHefpsieTcs B CTEHKY IBUIBLIEBOM
KaMephl, 06pa30BaHHOM HYIIEILTYCOM, NIOTJIONIAsl M3 HETO MUTATENbHEIE BEIECTBA.
Anmepuduanvian Kaemxa BXOOUT B TayCTOPUIL U IEJIMTCS, 00pa3ys KAemiy-HOXCKY
anmepudus N cnepmamozennyio XeTky. Knerka-Hoxxka, Kak u 4apo cuOHOTeHHOM
KJIETKH, BIIOCJICACTBHM Pa3pylIaloTCs, a U3 CHJIBHO pa3pacTaloleiics criepMaro-
TeHHOH KJIETKH, MPUOIMXaIOmEeNcs Mo TayCTOPUIO K apXeroHuIo, OGKIYHO yepe3
HECKOJIBKO MECSIIEB NOCHE ONBUICHUS 00pa3yloTcs Ba KPYIHBIX KyOapeBHIHBIX
cnepmamo3ouda €O CIAPAIBLHO PACNONOXCHHEIMU KOPOTKMMM XIYTHKAMH B Iie-
penneit yactu (puc. 221 O, IT). Yepe3 pa3phiB raycTopusi CiEpMaToO30MILI BMECTE
C €ro XHIKHM CONEPXUMEIM IOMAAIoT B YIIyOJIeHHe B BepXHEH YacTH 3HAOCHED-
Ma, JOIUIBIBAIOT IO INEHKM apXeroHus, OOMH U3 HMX BXOAHUT B €ro GPIONIKO, Iie
¥ CJIMBaeTcs ¢ siiieKeTkoi. Bropoii criepMaTo3oun noruoaer.

CaroBHMKOBHIE IO XapaKTepy IOJIOBOTO IPOLIECCa 3aHUMAIOT NIPOMEXYTOU-
HOE TOJIOXKEHHE MEXIY PacCMOTPEHHBIMH paHee DacTeHMSMM U OCTaJIbHBIMHU
TOJIOCEMEHHBIMYU (M3 COBPEMEHHEIX PACTEHHI TOJNLKO TMHKTOBbIE TOXE MMEIOT
CrepMaTo30uak1). Y CaroBHHMKOBBIX €llleé COXPaHWIACh NOTPEOHOCT B XHMIKOCTH
IUISL OCYIIIECTRIIEHHS TI0JIOBOTO MpoLiecca, HO 3Ty XUIKOCTb IOCTaB/SET He BHEII-
HsIs cpefa, a caM raMeToduT.

Iociie OMIOIOTBOPEHUS M3 3UTOTH CHayala GopMHUPYeTCs] OUYeHb KpYITHast
MHOTOsIicpHas KJIETKa, 3aTeM 00pa3yeTcd MHOTOKJICTOYHAs! CTPYKTypa, Ha3bIBae-
Mas npedzapodviuen. V13 ero 6asanbHOM KIETKH pa3BUBAETCA MOIBECOK, POABU-
ralolMii Npea3apoALIll B TKAHb SHAOCIIEpMA.

3penoe ceMd K MOMEHTY ONMaJeHHs C MAaTEPMHCKOTO PAaCTEHHUS CONEPXUT
3HAOCIIEPM, cabo wim coBceM Mopdonornyecku HemubdepeHUMPOBAHHEIHN 3a-
POIBIII ¥ MOLIHYIO CEMEHHYIO KOXYpY, GOpMHUpyIomIyiocs M3 UHTeryMeHTa. OHa
coctouT M3 3 cnoeB. Hapyxubiii, MSACHCTBIA, OOBIYHO XENTO-KPAaCHBIN CJIOM
Ha3bIBaIOT capkomecmoii (OT rpey. sarkos — MSICO M JIaT. testa — ceMeHHasi KOXY-
pa), cpemHuii, TBepIbIA, CIOXEHHbI KAMEHUCTEIMH KIIETKAMU — CKAepomecmoii
(ot rpey. skléros — TBepHwIit), a BHYTPeHHUI, TAPEHXUMHKIN — ardomecmoil.

3.2. Xsoiinbe

XBOifHEIE OTIIMYAIOTCA OT CATOBHMKOBBIX HEKOTOPHIMM JETAIAMM CTpOE-
HUS PenPONYKTHBHBIX CTPYKTYP M OCOGEHHOCTAMU Pa3MHOXCHHSA. DTO BBICOKHUE
CTPOIiHBIE IEpEBbS, peXe KYCTApHUKH. MHUKPOCTPOOHIILI, WIIH MYXXCKHE LIIMIIKH,
dopmupyIoTCA B BepXHMX Y4acTsIX 60KOBBIX M0GETOB, MPONODKAIOMIMX POCT HOCIE
OTMHpaHusi MUKPOCTPOGWIOB (puc. 222 A). MHKpOCNOPOGMILIE MO0 IUIACTHH-
YyaTble, YelTyeBHOHbi€, KaK y COCHHI, JMOO IMMTOBHMAHEIE, KaK y Tucca. OHM
PACIIONOXeHH! Ha OCH CTpoGMIa B ouepeHOM TIOCIEI0BATELHOCTH (pHc. 222 B),
Y Kunapuca — MYTOBKAMH.

Ha HuxHelt cTopoHe MHMKpOCIOpoGWUIa COCHBLI HAXONATCH 2 CPOCIIMXCS
B CHHaHIM# MuKpocriopaurus (puc.222 B), y HEKOTOPHIX XBOIHBIX MHKDPOCIIO-
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Puc.222. Mopdonornyeckne 0cOGEHHOCTH PENPOXYKTUBHBIX CTPYKTYP COCHBL: A —
OGLIMI BUA BETKM C MYXCKMMH (M.III) ¥ XEHCKUMH (X.1) ImmxaMu; b — Myxckas
IIMIUKA B MPOAOJNILHOM pa3spese; B — mukpocnopodwun u Mukpocnopauruu; I' —
MMKpPOCIIOpa M pa3BUTHE MBUILLEBOrO 3epHa; JI — nmpopacTaHue NbUIbLIEBOM TPYOKH;
E — cxeMa CTpPOEHHS XCHCKOM INHIIKH.

O6o3naxenusn: aHT.K — aHTepUOUANbHasi KJETKa, B3.M — BO3IYXOHOCHBIE MELIKH,
MT — HHTHHA, K-H — KJIeTKa-HOXKa, K.4 — KpOIoIas YelIysi, MKCNd — MHKPOCIIO-
podHLI, MKCHI — MUKPOCIOPaHIHif, 0.1p.K — OCTaTKM NMPOTAUTHAILHEIX KJIETOK,
IUIL.T — MBbUIbLIEBasA TPYOKa, Ip.K — MpPOTA/LTHANbHBIE KIETKH, C3 — CeMs3a4aToK,
CH — CHMHAHIHii U3 2 MUKPOCIIOPaHIHUEB, CIIM.K — CIIEPMUOTeHHas! KJeTKa, ch.K —
cuoHOreHHas KIETKa, C.4 — CeMEHHas Jeulys, 3K — 3K3MHa, S.MKCH — SAPO
MHKPOCIIOpHI, A.ch.K — Apo cPOHOTEHHOM KIETKH

paHTHeB 3HAYMTENLHO Gojbile; y apayKapuii, Hanpumep, ux cBeime 10. Bo
BCKPhIBAHMM MMKPOCIIOpaHIMsl YYacTBYET €r0 HapyXHBI coii — ax3omeuyuil,
KJIETKH KOTOPOrO MMEIOT ceTyarThie U CIUpalbHEIEe YTomueHus o6onoyek. Tame-
TYM, Pa3BUBAIOIIUICSA TMOO M3 apXeclopHsi, JTUOO U3 BHYTPEHHETO CIIOA CTEHKH
MUKPOCIIOPaHTIHs, pacxonyeTcss Ha GOpMUPOBaHUE MUKPOCIIOP, pa3BUBAIOIIMXCS
M3 MUKPOCIOPOLIMTOB IIOCJE€ WX PEeNyKUMOHHHIX HeneHuii. Cropogepma Mu-
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KpOCHIOpHl KaK M Yy APYIMX TOJIOCEMEHHHIX, COCTOMT M3 3K3MHH M UHTUHBHL.
Y THcca, MOXCKEBENbHMKA PasBHTHE MYXCKHMX 3apOCTKOB (IBUIBLIEBBIX 3€peH)
HaYMHAETCs Nocle OCBOGOXICHMS MHMKpOCIIOP M3 MMKpOCIOpaHIus#, y GoJb-
HIMHCTBA XBOMHBIX — BHYTPM HETo. MHKpOCIOPH HEKOTOPHIX XBOAHBIX UMEIOT
6030yX0HOCHble MeuKu, TIDPOUCXOXICHUE KOTOPHIX CBSI3aHO C PACCAOCHUEM IK3U-
noe (puc.222T). Yame Bcero BO3NYXOHOCHHIX MEIIKOB 2, KaK Y COCHEHI, €M,
uHorna ux Gonbiie, xak y MpeACTaBUTENIEH CeMelicTBa HOrOIUIONHUKOBHIX, JIU-
60 OmMH, KaK Y TCYIH; Y JIMCTBEHHMIBI, IICEBIOTCYTH MX HeT. BO3MyXOHOCHBIE
MEIIKH OIPENeNISIIOT MapyCHOCTh MUKPOCHIOP M Pa3sBUBAIOLIMXCS U3 HUX IBUIb-
LIEBHIX 3epeH, UX CIOCOOHOCTD NepeMelaThesi Ha GObIIMe pacCTOSAHMUSA C IIOMO-
IIbIO BETpa.

ITeuTbIIEBEIE 3¢PHA XBOMHBIX PAa3IMYAIOTCS YHUCJIOM MPOTA/UTMANBHEBIX KIETOK.
Y cocHBl, Hampumep, 2 npomassuanbHble Kiemku, O6pasyloOlIMecs IIOCIEI0Ba-
TELHO INPU TEPBRIX JBYX IENE€HUSX AAPa MUKPOCIOPH, PaHO paspymIaloTcs,
U nulauHKa TIOKMAAET MMKPOCTIOPaHTHii B ABYXKJICTOYHOM COCTOSIHUU: OH2 UMEET
anmepuduansiyio n cugonozennyio xietku (puc.222T). B nbuimHKe apaykapuu
13—-40 nporaulMaIbHBIX KJIETOK, BO3HUKAIOIIMX BCJECACTBUE IENCHUSI OXHOM,
a y THcca, KMIapuca NpoTa/UTHAIBHBIX KJIETOK HET.

ZKeHcKue IMIMHIKM XBOWHBIX OTIMYAIOTCS OT METacTPOOIIIOB CarOBHUKOBBIX
OTCYTCTBHEM THIIUYHBIX MEracnopohuuIoB.

Y COCHBI, €11 Ha OCH XEHCKOI IINIIKY PACIIOIOXKEHbI 2 TUIIA YeInyii: MeJIKue
Kpolowjue ¥ HaXosluecss B MX Masyxax Gojiee KpYITHbIE ceMenHbie yeuyu ¢ IByMS
ceMs3ayaTKaMU Ha BepXHeli cropoHe, 61u3 ocnosanus (puc. 222 E; puc. 223 A, B).
IMasyurHoe monoxeHUe CEMEHHOM YelIyM MOKa3hIBAET, YTO IO MPOUCXOXIAEHUIO
OHa NpeACTansieT coGoii He cnopodwul (TaK Kak JIMCT HE MOXET HaXOOUTHCS
B Tasyxe ADYIOro JINCT2), a YKOPOYEHHBIH IOGEr, CHIBHO BUAOU3MEHEHHbIA
B CBSI3U C BHITOJIHEHNEM UM GYHKINK criopoHoueHus. Takum o6pa3oM, cemenrnan
Yewya XBOMHBIX HE TOMOJIOTUYHA, & GHAN02UYHA Me2ACNOpoOPUARY CA20BHUKOBBIX.
Y HEKOTOPHIX XBOXHHIX, B YACTHOCTH, ¥ apayKapuii, CEMEHHAd ¥ KPOIOLIas YelTyn
CpacTaloTcs. )

CeMs13a4aTKi 3aKJIaJBIBAIOTCS HAa IIOBEPXHOCTH CEMEHHOM yYelllyM B BUIE
6YropxoB, HX pa3sBUTHE IPOUCXOOMT TaK Xe, KAK Y CarOBHUKOB. 3pebiii ceMsa3a-
YaTOK COCTOMT M3 MHTeryMeHTa C MUKPOITIJIE B BEPXHEH YaCTH U PacIiONOXEHHOM
IO HUM NEBUIBLIEBO} KaMephl, OCTATKOB HYIIEJUTyca, SHAOCIIEpMa M apXerOHHUeB,
KOTOPBIX MOXET OBITh OT OOHOTO JI0 HECKOJIBKMX. B oT/iMyue OT ceMsa3ayarka ca-
TOBHHUKOBLIX Y XBOWHBIX HET YIJIyOJIeHHsI B MUKPOIWISIPHOH 4acT¥ 3HAOCIEpMa,
BIUIOTHYI0O NMPUMEIKAIOIIETO K Hyuemrycy (puc.223 B). Kak # y CaroBHMKOBBIX,
B II€pHOJ, ONMBUICHHS XBOMHBIX N3 MUKPOITWIE BHIENSAETCH XUAKOCTb, B KOTOPYIO
TIONAJAIOT MbUILLIEBhIE 3¢pHA, BTSATHBAIOIMECS B TBLIBLLIEBbIE KAMEPHI IIO MEpE BHI-
ChIXaHHsi 3TOM XUIAKOCTH. Y COCHBI BTSITMBaHUIO MBLIHIEBOIO 3¢PHA B MbUILLIEBYIO
KaMepy crioco6CTBYIOT BO3TYXOHOCHEIE MELIKHU, HTPalolMe POJlb MOIUIABKOB, MO-
3BOJISIIOLIMX COXPAHATh ONPENEICHHYIO OPUEHTALMIO NEUIBLIEBOTO 3€pHa, KOTOpoe
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Bceraa o6pauieHo JUCTAIEHON CTOPOHOM BHYTPh ceMsA3ayaTKa. DTO UMEET BAXHOe
3HaYeHue, TaK KaK Ha 3TOJ CTOpOHE HaXOmUTCs 60po3da — YTOHUEHHas YacTh 060-
JIOYKH, Urparoniast poib eapMome2ama, TO €CTh CII0COOCTBYIOIIAs PETYIIMPOBAHUIO
o0beMa IbUIBLIEBOrO 3epHa. Yepes 3Ty Jierko pacrsarusaionryiocs 60posiy mocie
€e CONPUMKOCHOBEHMS C HYLEJUTYCOM cugorozennas KieTka Tpopacraer, obpasys
neutbyegyto mpy6ky. OHa pacTeT CKBO3b HYIIEJUTYC IO HallpaBJIeHUIO K apXerOHHIO,
JopacTaeT IO ero UIeiKM, BXOIMT B Hee M HocturaeT siiuexneTku (puc. 223 B).
K aToMy BpeMeHHU aHTepHOMaIbHAsA KIETKA yCIeBaeT 06pa3oBaTh KAEMKY-HONKY
anmepudus U CnepmMuozeHHyi0 KIETKy, U3 KOTOPOH pa3BUBAIOTCS 2 MYXCKME ra-
MeThl — cnepmuu. Yepes pa3phiB Ha KOHLE TBUIBLIEBOM TPYOKM ee cOmepXHMoe
BMecTe CO CNEpMUSMH M3IUBAETCS B IUTOIUIA3My siiilieKieTkH. Sapo omHoro
M3 CIEPMHEB CIMBACTCA C SAAPOM SIALIEKIETKH, OCYLUECTB/ISIS €€ OIUIONOTBOpE-
Hue. Anpo cudoHOTeHHOM KIIeTKH, KJIeTKa-HOXKa U BTOPOil CIIepMHif OTMHPAIOT.
Takum o06pa3oM, MOJNOBOM MpoLECC Y XBOMHEIX B OTIMYME OT CarOBHUKOBBIX
nmpoucxomut 6e3 yuyactus XuuxocTd. CriepMuUM IepeJBHIraloTcs K siflekneTkaM
He aKTHBHO, a IACCUBHO, JBIXEHHEM IIUTOILIa3MBI BUTBLIEBOM TPYOKH, NTO3TOMY
MYXCKMM raMeTaM XBOWHEBIX XTYTMKH He HYXHEI. CxeMa IUKIIa Pa3BUTHS COCHEI
TOKa3aHa Ha puc. 224.

V CocHbI MeXJy MOMaJaHUeM NBUIBLLI Ha XEHCKYIO IMIIKY (ONBUIEHHEM)
U OIJIONOTBOPEHUEM MPOXOmMT 12—14 MecsieB, Yy MHOTHX OPYTHX XBOMHBIX 3TH
TPOLIECCH OCYIIECTRIIAIOTCS B Te4€HUE OJHOTO BETETAlMOHHOTO IEepUoaa.

M3 omIoKoTBOPEHHOM SAIIEKIETKH — 3UIOTBI — Pa3BUBAETCH 3apOJbIII.
B pesynbrarte JeeHUS Spa 3UTOTHl U MOCIIEAYIONMX JeJieHnii obpa3syiorcs 8 xie-
TOK, PacIOJIOXEHHBIX B 2 3raxa. KJeTKH HMXHero 3Taxa, Aelsch, oOpasyior
16 xuerok, cocrapnsiomux 4 spyca. Dto cragus npedsapodwua. V3 Kietok
CaMoro HIDKHETO fpyca pa3BUBAETCS 3apOMbIll, KJIETKM BTOPOro sipyca, BBITSATH-
BasiCh, POPMUDYIOT nodsecok, BIBUTAIONINIA 3apOIBIII B SHAOCIIEPM, KJIETKH 3-r0
sipyca ocrarorcsi 06e3 U3MeHeHHi, a KJIIETKH 4-T0 sipyca CIIOCOOCTBYIOT mHepeaaye
MUTATENBHBIX BEWIECTB U3 SHAOCHEPMa 3apoasiuty puc. 223T).

OGBIYHO pa3BUBAETCs OMMH 3apOMBINI, MHOTHA HabGmomaercs moaMaMOpuo-
HUSI, IPU KOTOPO 06pa3yroTcsi HECKOJIBKO 3apOABILICH BCIEACTBUE pacIeIICHUS
OIHOrO, HO I00aBOYHEIE 3apONBIIIM OGEMHO MEIbYE OCHOBHOTO. B ceMs3ayarkax,
coliepXanux He OMUH, a 2 Wi Gojlee apXerOHUEB, Yallle BCETO OIUIONOTBODS-
ercq sineKieTKa OMHOTO M3 HMX, OCTajlbHbie oTMUpaloT.” Ecim Xe mpousonuio
OIUIOZIOTBOPEHHE HECKOJNBKHX SULIEKIETOK, YTO BO3MOXHO NpH Pa3BUTHH He-
CKOJIBKHMX HBUIBLIEBBIX TPYGOK, TO OGBIYHO HAYUHAIOT POPMUPOBATHECH HECKOIBKO
3apofpIllei, HO MOJHOTO pa3sBUTHs JOCTHUIAaeT OOBIYHO OIMH.

Mopdonornyeckas puddepeHIUALMS 3apOALIINA Ha OCEBYIO YacTh — 3apo-
IBILEBbIA KOPEHb M THTIOKOTIWIL — U CEMANOJM 3aKaHYMBAECTCS HAa MaTePUHCKOM
pactenuy. Yamie Bcero 3apoiBl MMEET 2 CEMSIONM, HO HEPEAKO BCIEACTBHE

" MX paciierieHusl BOZHHMKAIOT MHOTOCEMSIIONBHEIE 3apOMNBIIIN, KAaK Y CUOUPCKOit
cocHeI (puc. 223 J). 3pesioe ceMsi COCTOMT U3 3apOJRIIIA, SHEOCHEPMA, OCTATKOB
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Puc. 223. PacnonoxeHue M CTPOEHHE CEMS3aYaTKOB, Pa3BUTHE 3apoOfbIlla, CTPOEHHE
CEMEHH XBOMHBIX: A — CeMEHHasi M KPOIOIIast YeLIyH COCHBI C HapyXXHOI M BHYTPEHHEI
cTopoH; B — T0 Xe enu; B — BepxHss yacTh cems3ayarka; I' — HayanbHble CTaaMKN
passutHa 3apoinina; JI — ceMs B mpomonsHOM paspese; E — ceMs COCHBI, BHEII-
HMii BuI.

Obosnayenus: 6.K.K — OplOlHas KaHalblieBass KIE€TKa, IMK — TMIOKOTHIb, 31 —
33pOABII, MHT — HMHTCTYMEHT, K — KPBUIBIIIKO, KH — KOPEHb, Kp.4 — Kpolowas
Yeuryss, MKp — MHMKPOINMIE, HIl — HyLIeJUIyC, 1B — TMOJBECOK, M31 — MpPeA3apOabiT,
TUIL.T — MBUIBLICBasl TPYOKa, €3 — CeMsA3aYaroK, C.KK — CEMCHHas KOXypa, CM —
CeMs, CMI — CeMSANONHM, C.U — CeMeHHasd yeuyd, Il — INEHKa apXeroHus, SHA —
3HAocnepM, 1 — SHUEKIeTKa

25 3ak. 53



394  Yacrs II1. Ocross: penpodyxmuenoii Guotozuu 6biCUUX pacmeHuii

3

Mywocras wanqg\
y g
Japoomus v

Suyexnemxa

Puc. 224, CxeMa LIMKIIa pa3BUTHSI COCHBI

HyLIeJUTyCa B BUJIE TUIEHYATOro KOJINayKa Ha ero BepXyLIKe U CEMEHHOH KOXypbl —
cnepmodepmbi. Ee HapyXXHBI# CJI0i NepeBIHUCTRIIN WM KOXUCTRIN, BHYTPEHHUN —
TOHKH#, IJIEHYaThIA. ¥ HEKOTOPBIX pacTeHMii, HalIpUMep, Y €I, COCHbI CEMEHa
CHaGXEHBI KpoLI0GUOHbMU NPUOAMKAMU, OTIIEIUISIOIIMMUCS OT CEMEHHO Yelyu
(puc. 223 E). [To Mepe co3peBaHusi CEMsIH CEMEHHEIE YEIIYH pa3pacTaiorcd U Ape-
BecHeloT. Korna cemMeHa co3peBaloT, YelIyM pacXofaTcs, M CeMeHa BHINANAIOT
U3 MUIIeK. Y HEKOTOPBIX XBOMHEBIX, B YAaCTHOCTH Yy THCCa, CEMEHa OKDPYXEHHI
MSICUCTBIMU OpPaHX€eBO-KPaCHBIMU JOTMOJHUTENLHBIMU MTOKPOBaMH, CIIOCOOCTBY-
IOLIMMHU MX PaCIPOCTPAaHEHMIO C MIOMOIIBIO NMTHL. Y MOXOKEBEJIbHUKA MSICHCTBIMHU
uoneToBo-yepHHIMH CTAHOBSTCS CPaCTAIOLIUECS MEX/TY COO0M CEMEHHBIE YeITyH.

3.3. TheroBnie

Oco60e MeCTO Cpey roJIoCeEMEHHBIX 3aHUMAIOT TPEACTaBUTENM Kilacca rHe-
TOBBIX: 3denpa, rHeTYM, BeJbBMUMSA. DTU PaCTCHUS OTIMYAIOTCA OT IPYTHX
TOJIOCEMEHHBIX HEKOTOPHIMU BaXHBIMU OCOGEHHOCTAMMU PENPOXYKTUBHEIX CTPYK-
Typ. Y HUX BOKpYT MUKpO- ¥ MEracTpoOHIIOB PaCIIONIOXEHbI CTEPHIBHEIE YELIYH,
COCTaBJIAIONIME CBOECOOPa3HBIN «OKOMOLBETHUK». CeMA3a4aTKN MMEIOT MUKPOIIH-
JIIpHBIE TPYOKM, BO3HMKAIOIIUE BCJICACTBUE BEITATUBAHUS KpaeB MHTEITYMEHTOB
B obnacti Mukponuie. MHTeryMeHTOB [iBa, HO Y BEJIbBUMMM COXPAHWJICH JIMIIb
OIIMH BHYTPEHHMil, 4 HApYXHBI# peXynuMpoBaiicsi. BecbMa MHTepeCHO CTPOEHHE
XEHCKMX 3apoCTKOB. Y 3deapsl OH NMOXOX Ha 3apOCTOK APYTMX [OJIOCEMEH-
HbIX. Y THeTyMa KJIETOYHOE CTPOCHUE UMEET TOJBKO HUXHSAA 4acTh 3apOCTKa,
a B BepXHeil HaxoAATCA MHONOYMCJICHHBIE CBOOONHBIE 4/pa, KAXI0€ U3 KOTOPHIX
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MOTEHIHANBHO CIIOCOGHO K OIJIONOTBOPEHMIO. Y BeJIbBUYMH 3aPOCTOK MHOTOKJIE-
TOYHBIH, TEHEPAaTUBHYIO POJIb UIPAET €ro BepxXHssd, obpalieHHas K MUKDOIIMWIE
yacTb. Haxonsmmecs 30ech KIETKHM, 0OLIYHO comepXalue Golee OTHOrO spa,
BBITATHBAIOTCS B NPOTALIHANIBLHEIE TPYOKH, B KOTOpEIE BXOOAT sapa. Iporamm-
aIbHbIE TPYOKM BHENPAIOTCS B HYNIEUTYC, Ti€ OHHM CMBIKAIOTCH C IBUIBLIEBBIMH
TpyOKaMu. B MecTe CONMPUKOCHOBEHMSI HX OOOJIOYKM pacTBOPSIIOTCS, Gimxaii-
miee K 3TOMY MECTY SipO BXOAWT M3 MPOTAIMANBHON TpyOKM B NBUIBLEBYIO,
Iie ¥ CIMBAeTCs C AAPOM ONHOro M3 crmepMueB. Takum o6pasoM, He CIiepMHUii
JIBUXETCS K SIIPY MOTEHUMANbLHON ANLEKIETKH, a ee SApO ABIKETCS HaBCTpeuy
cnepmuio. O6pa3oBaBLIasCs 3Ur0Ta CHOBa NEPEXOIUT B IIPOTAUTHAILHYIO TPYOKY.
ITo cpaBHeHMIO ¢ 3denpoi, XeHCKHe raMeTO(UTH THeTyMa M BeJbBHYMU €lle
Gosiee pemyLIMPOBaHbI, TaK KaK B HUX HET apXErOHMEB.

TakuM 06pa3oM, roloceMeHHbIE OTAUYAIOT OT PaHEE PACCMOTPEHHBIX pacTe-
HHNA clienyiomme nNpu3Haku.

1. Hammume cemsizayaTka, B KOTOPOM MEracropaHIrii (HyLeJUTyC) OKpyXeH
3BOJIIOLIMOHHO HOBBIM 00pa30BaHMEM — HMHTETYMEHTOM, (POPMUPYIOIIUM IILUIb-
ueBxox (MUKpONHiE) Kak MPUCTIOCOGIeHNe LIS BXOXIEHUS BHYTPh CeMs3auaTKa
MbUIbLIEBOTO 3€pHA.

2. Pa3BuTHe MYXCKOTO M XEHCKOTO raMeTo(HUTOB IPOMCXOMUT HE TOJIBKO
BHYTPH MMKDO- M MEraclopaHTHeB, HO U NOX OOONOYKAMM COOTBETCTBYIOIIMX
criop. ‘

3. PemyKums aHTepuIus, a Y HEKOTOPLIX PACTEHUH — U apXeTOHHs.

4. OrcyrcTBHE MOTPEGHOCTH B BOIE MIsI OCYLIECTBICHUS TIOJIOBOTO IIpoLiec-
ca, TaK KaK MYXCKUEe raMeThl — CIEePpMHH — IepeMellaloTcss K sLeKIeTKe
o NBUIBLEBOM TpyOKe. McKiloueHHe COCTaBNAIOT CATOBHUKOBBIE ¥ TMHKIOBLIE.

5. KeHcxkmif 3apoCTOK MpeACTaBIeH SHAOCIIEPMOM, Hanubosiee peayliupoBaH-
HBIM Yy THETYMa M BEJIbBUYNHM, Y KOTOPHIX KaXNO€ AP0 B MUKPONWIAPHON 4acTH
3apOCTKa MMOTEHIIMATBHO CIIOCOOHO K OILIONOTBOPEHHUIO.

6. 3apomsim criopoduTa OGEIYHO MOMHOCTBIO PA3BUBAETCS Ha MATEPMHCKOM
PacTeHHH M JIMLIb Y CArOBHUKOBBIX ¥ TMHKTO OH 3aKaHYMBaeT MOPGOIOrnyecKylo
middepeHIMALINIO T1OCTE ONIafEHUs CEMEHHU.

7. Cems npepncrarisieT cO60# HUTONOTMYECKH T€TEPOreHHYIO CTPYKTYpy. OHO
COCTOMT U3 IMIUIOMIHOIO 3apOIEbIllla — 3a4aTKa Criopodura HOBOTO HMOKOJNEHUS,
OCTaTKOB HYLIEJUTyCa U CEMEHHOM KOXYphl — MPOU3BOIHBIX criopoduTa Ipeabimy-
LIETO MOKOJICHUS — U TaIJIOWIHOTO XEHCKOTO 3ap0oCcTKa — 3HIOCIepMa, KOTOPHIi
TIOCJIe OIUIONOTBOPEHUS AULIEKIETKU BBHINONHSAET YHKIMU 3amacalolieil TKaHH,
BEIIECTBA KOTOPOi MCHOJB3YIOTCS pa3BUBAIOLIMMCS M3 3apOMBIIIA MPOPOCTKOM.

25*



I'nasa 16

Otnea IloxkpbiToceMeHHbIE
(Angiospermae, wan Magnoliophyta)

1. OcHoBHbIE OTIMINA NOKPBITOCEMECHHDIX
OT roJIOCEMEHHbBIX

ITokpeiTOCEMEHHbIE TPEACTARIAIOT co00i 3aBeplIalOMHU 3Tan TOro Ha-
MpaB/icHUs SBOMIOLMM BBICIINX PAacTEHMIf, KOTOpOE CBf3aHO C rerepocropueit
U penyKIMei MoNoBbIX MTOKONEHMIA.

Pa3Hoo6pa3sne Xu3HeHHBIX GOpM, NpeICTaBICHHBIX IePEBbSIMU, KyCTapHH-
KaMH, KYCTapHHYKaMH, JMaHaMH, MHOTOJIETHUMM U ONHOJIETHHUMH TpaBaMH,
CBOMCTBEHHAss UM GOJIbILIAS 3KOJIOTHYECKas IUIaCTUYHOCTh, COBEPIIEHCTBO MpO-
BOJILIEI CHCTEMBI ONPENENIN X TOCIOACTBO Ha 3eMHOM HIape, HAYMHasA C Me-
nosoro nepuopa. M. Y. lonenkun (1922) HaspiBan ux <mobexuresiMu B 6opsGe
3a CyIIECTBOBaHMe», a ¢paHuysckuii yuensii JI. AmGepxe (1951) cpaBHuBan nx
MOSIBJIEHNE CO «BCEMUPHBIM B3PLIBOM».

TTOKpHITOCEMEHHBIMH PACTEHUS HA3BaHHI TIOTOMY, YTO B OTIMYME OT rojoce-
MEHHBIX, UX CeMs3aYaTKu PacHoJIOXEeHH He Ha MOBEPXHOCTH MeracnopoduuioB
WM aHAJIOTMYHEIX UM CTPYKTYD — CEMEHHBIX YElysX, — a B 3aMKHYTHIX I10JIO-
CTAX (3aBs135X), 0GPa30BAHHBIX CIOXEHHEIMY BIOJb CPEHUX XIIOK ¥ CPOCLIMXCH
KpasiMi Meracnopodwuios.

DTH pacTeHHs Ha3BaHbI TaKXe IBETKOBHIMU, TaK KaK HUMEIOT UGEmOK —
BeCbMa CIelMaIM3MPOBaHHBIN Hepa3BeTBIEHHbI NMOGEr ¢ OrpaHMYeHHBHIM PO-
CTOM M YKOPOYEHHO! OCBIO, B TMIIMYHBIX CITy4asgX UMeIoIuit Meracnopoduuib
(na0dosaucmurcu), MUKpoCTIOpodWUTE! (mbuunKu) N OKPYXAIOUIUE UX CTEPHIILHEIE
JINCTOBHMIHBIE CTPYKTYPhI, COCTABIIAIOIINE OKO0A04BEMHUK .

B nBeTKe OCYLIECTBIAIOTCS Mera- U MHMKpPOCHOporeHesnl, ¢opMupoBaHue
3apOCTKOB, CJIOXHBIN IPOLECC OIUIONOTBOPEHUS, NMPUBOIAIIMIA K 06pa3oBaHUIO
3apojBIIIa cropoduTa M 3amacaloleil TKaHH. B uTore 310 NMPUBOIMT K pasBu-
THIO ceMeHu W naoda, Y4acTBYIOIIETO He TONbKO B 3alllUTe CeMSIH, HO M B MX
pacnpocTpaHEeHHUH.

AHanu3 oco6eHHOCTeM reHepaTUBHOIO Pa3MHOXEHMS NIOKPRITOCEMEHHEIX He-
BO3MOXEH 6e3 BeIICHEHNSA MOpOJIOTHYECKO¥ NPUPOAHI 1IBETKAa — CBOEOOpa3HOM
«BU3UTHOM KapTOYKM» 3TUX pacteHuil. IIp¥ 3TOM HanGonbumii MHTEpEC NpeacTa-
BIISIET €ro 000EIONOCTh, TO €CTh HATMYME B HEM M MUKPO- M Meracropoduuios.
Takux 060emnobIX CTPOGHIOB Y COBPEMEHHBIX TOJIOCEMEHHEIX HET.
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2. I'mmoTe3bl NPOMCXOKACHUA NBETKA

CoracHO KIacCHYeCKON, WU ghosuapnoii (ot nar. folium — mmcr) KOH-
penuuy, BhickasaHHoil eme U. B. Tére (1790), monmepxannoit A. I1. Jexkannon-
neMm (1813) u npyrMMM McCIeNOBATENsAMH, BCE SJEMEHTH LBETKA TPEACTABIAIOT
coboit Meramopdu3npoBaHHbIe TUCThA. I103TOMY 1LIBETOK ONMpeNE/IsIN KaK BHIO-
M3MEHEHHBIN nober ¢ OrpaHUYEHHBIM POCTOM, MPHUCIIOCOGIECHHBIN I OCyIle-
CTBJIEHM# BCEX NMPOLECCOB, 00ECTIEYUBAIONINX CEMEHHOE Pa3MHOXEHUE PaCTeHUIA.

IMpuHUMast BO BHUMaHKE HECOMHEHHOE CXOACTBO MEXIY I'0JI0- ¥ ITOKPHITOCE-
MEHHEIMH PaCTEHMSIMU 110 HEKOTOPHIM OCOGEHHOCTSIM Pa3MHOXEHHS ¥ CTPOCHHIO
PENpPOAYKTHBHEIX CTPYKTYP, B TOM YMCI€ HAIMYMIO CEMSI3a4aTKOB, OCYIECTBIIE-
HMIO CIIOpOreHe3a, NPHUBOIAIIETO K 00pa3oBaHUIO JIMHEHHON TeTpambl Merac-
HOp, CWIBHON peNyKuuu raMeroduToB u T. 1., P. Berrmreitn (1900) paspaGotan
nces0armogylo meopuio, pacCMaTpUBAIOLIYIO LIBETOK KaK KOMIAKTHOe cobpaHue
(«conBeTHe») HECKONBKHX CTPOGHIIOB, MPOTOTUIIOM KOTODHIX MOIIM GhITh OZHO-
mojele cTpo6uisl rHeToBBIX. OGpa3oBaHUe 060EMONIOro LBETKa, MO er0 MHEHMIO,
IPOUCXOTWIO MyTeM Ciay4altHOro oObeAMHEHWS PasHOMNONBIX cTpoGmioB. Ilpu
3TOM XEHCKHM CTpoOMJI, KPOIONIME JIMCThS KOTOPOro abopTHPOBaIUCH, JOLKEH
HaXONUThCA B IIEHTpe Takoro coOpaHus. MyXcKue CTpOOMJIBI pacIojiaraiuch
BOKPYT XEHCKOT0, YaCTh UX KPOIOIIMX JIMCThEB PEAYLHPOBa/IaCh, M3 OCTABLIMXCS
JIUCTHEB BO3HHK OKoyouBeTHHK. CornmacHo B3misgaM P. Berrimrreitna, HauGonee
NPUMHUTHBHBIE 1IBETKH TOKPHITOCEMEHHBIX MEJIKME, ONHONONEIE, C HEB3PaYHbIM
OKOJIOLIBETHHKOM WM 0Oe3 Hero, ombuUIeMble BeTpOM. TakoBbl IIBETKM Oepe3bl,
Iy6a, OJbXH.

B HacTosiiee BpeMsl 3Ta TeOpHs UMEET JIMIIb HCTOPUYECKYIO LIEHHOCTh. J1o-
Ka3aTe/IbCTB BO3MOXHOCTH 00beqUHEHUA CTpoOwIoB HeT. KpoMe Toro, mpocrora
CTPOEHHS LIBETKA, KaK 1 JIIo60ro Apyroro opraHa, He BCerna CBfA3aHa C MPUMHUTHUB-
HOCTBIO, OHa MOXET OBbITh M CJICHCTBHEM YIIPOILEHUS CTPOCHUS, IPOMCXOASAIIETO
B Ipolecce 3BOJIIOIMY, B JAHHOM ClTy4yae, B CBSI3M C MPUCIIOCOOJIEHMEM K BETPO-
OINBUIEHHIO.

CorlacHO ICEeBIAHTOBOH TEOPUH, O BO3MOXHOI BTOPMYHOCTH OHHOIIOJIO-
BOCTH CTPOOWJIOB THETOBBHIX, KaK NMPEATIoNiaraéMbIX UCXOOHBIX PENPOXYKTHBHBIX
CTPYKTYp Wi 06pa30oBaHMsl LIBETKOB, CBHIETENILCTBYIOT HEPEIKO MOSBIISAIOIIMECS
B MYXCKHX CTPOOMIIaX BeIbBUYNH PYAMMEHTH Meracniopodwwuios. [la ¥ B OTHOMO-
JIBIX IBETKAX ITOKPBITOCEMEHHLIX MOTYT ObITh PYMMEHTHI THIMUHOK U IUVIONONHCTH-
KoB. ITonaraior, 4T0 3TH (paKTHI MOTYT CIyXHTb IOATBEPXAEHUEM NEPBUYHOCTH
060€MobIX LBETKOB 10 CPABHEHHUIO C OXHOMOJBIMH.

J1s1 BLISICHEHMS TIPUPOAK! IBeTKa GOJIbIIOE 3HAYSHUE MMENH HaXOAKH NpeB-
HeHImMX roToCeMEHHBIX — GeHHemmumog, KOTOphie ObUIM IIMPOKO pacmpocTpa-
HEeHbl B IODCKOM M MEJIOBOM IepHojax Me3030iickoit spsl. OT ApYyrux romo-
CeMEHHBIX GEHHETTUTH OTIMYAIMCh HATW4YMEM KPYIIHBIX 060enoavix cmpobunoe
CBOeO6Gpa3sHOrO CTPOEHMS: CHapyXu CTpo6GmI OBUT OKPYXEH CIHMpAJbHO pacro-
JIOXEHHHIMM OYpPHIMM BEPXYIICYHHIMH JIMCTBSIMH, Hal HHMHU Ha KOHYCOBHMIHO
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BBITAHYTOM MSICUCTOH OCH HAaXONWIHUCh MYTOBKM MHUKPOCIOPOGHIIIOB C COpYy-
caMM MHKPOCTIOPAaHTHEB; BEPXHIOIO YacTh CTPOOHMIA COCTABISIMA MHOTOYMCIIEH-
HbI€ MeracrnopoGuuIbl B BUE CTEPXECHBKOB, 3aKaHYMBAIOLIMXCS CeMSA3a4aTKaMu.,
Meracniopo¢winel YyepeaOBaMCh CO CTEPHMIBHBIMM YelIyHKaMH, pacllMpeHHbIe
BEPXYIIKH KOTOPHIX MPUKPEIBAIM ceMsA3ayaTku (puc. 225).

Puc. 225. OGoenonbiit cTpo6un 6eHHETTHTOB: A — BHELIHMI BU; b — BHYTpeHHAA
Y4acTh CTpOOMNA.

Obo3rauerua: Bl — BepXylLEYHEIE JTMCThA, Mciid — Meracmopodbwul, Mkcnd —
MHKpPOCNIOpOdWUILI, €3 — CeMA3a4YaToK, c.Mcnd — cobpaHue MeracnopodbnuIos,
CT.4 — CTEPWIbHAA YeLrys

ITo nmaHy cTpoeHus Takoil CTPOOKII OTHAJIEHHO HAIIOMUHAET LIBETOK HEKOTO~
PhIX MOKPHITOCEMEHHBIX, HAIPUMEP, MAaTHOJIUM, Ha CWILHO BHITSHYTOM LIBETOJIO-
Xe KOTOPOro PacroIoXeHHbI B OYepeHOM MOC/IeN0BaTeIbHOCTY MHOTOUHCIICHHEIE
JIUCTOYKU OKOJIOIBETHUKA, THIYMHKHM U CBOOOIHEIE IUTONONMCTUKH.

3TO YMCTO BHENIHEE CXOACTBO PeNPONYKTHBHBIX CTPYKTYP ABYX COBEPIIEHHO
pa3HBIX PacTEHHUI! JIEITIO B OCHOBY CMpo6uabHoil, WIN 36aHMO080H meopuu ugemxa,
ccopmynuposannoit H. Ap6epom 1 JIx. lapkunsM (1907), paccMaTpuBaBIIMMK
LBETOK KaK OIHY U3 MoauduKaumii crpo6una — aHTOCTpoGHII (ot rpey. anthos —
L(BETOK).

CpaBHuUTeIbHO-MOPGOJIOrMYECKHi aHAJIU3 LIBETKOB MHOTHMX pacTeHH, 0co-
GEHHOCTH MX Pa3BUTHs IMONTBEPXAAIOT B3IJISAAB Ha LIBETOK KaK Hepa3BeTBICHHEIN
noGer, B KOTOPOM peajn30BaHa CTPYKTYpHasd MOZelb 00O€NOoNbIX CTPOOMIOB
JApeBHEMIIMX rojjoceMeHHbIX. OIHAKO M3BECTHhIE HaM CTPOOWIRI GEHHETTUTOB
He MOINIM OHITh HEMOCPEACTBEHHBIMM IPOTOTHIIAMM LIBETKOB. Y 3THX pacTeHMA
He OBUIO 3aBs3eii, 3aLIMTa CeMa3aYaTKOB JOCTUTANach PacHoJOXEeHHEMH BOKPYT
HHUX CTepWIbHBEIMU YellyiikamMmu. HeBepOATHO, YTOOH NMaJOYKOBHIHLIE Merac-
Nopo¢GWUEl 6EHHETTUTOB MOIJIM JaTh HAYalIo JIMCTOBMAHBIM IUIONOJMCTHKAM
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NOKPHITOCEMEHHBIX. MUKpociopodUisl B CTpoGMIax GeHHETTUTOB ObUIM NEpHU-
CThIMH, HATOMMHABIIVMM JIUCTHS TANIOPOTHUKOB, B OCHOBAHMM OHU CPaCTAIUCh,
MHKPOCIIOPaHTHM ObUIM COOPaHEI B COPYCHI.

Bo3MoxHO, 4YTO LIBETOK M CTPOOMJI GEHHETTMTOB Pa3BWIMCH TapajUIesIbHO
M3 PENpPONYKTUBHHIX CTPYKTYD KaKMX-TO FMITOTETMYECKMX TPEIKOB, BEpOSTHEE
BCEr0 — CEMEHHBIX MaNOPOTHUKOB,

IpoucxoxmeHue THMUHOK Y IUIOZOJIMCTUKOB 3BaHTOBas TEOPHs, IOJb3Y-
10INascs HanGonblel MOMYIAPHOCTBIO cpead GOTaHMKOB, CBA3BIBaeT ¢ Goiee
WIN MeHee JTMCTOBUIHBIMH JOP3UBEHTPAILHBIMA MHKPO- M MEractiopoduulaMu.
JIMCTOYKHM OKONOLBETHUKA MOTJIM BO3HUKHYTD M3 THIYMHOK /MM BEreTaTMBHBIX
BEPXYIIEYHBIX JINCTHEB.

C 3BaHTOBOI Teopueil cornacyeTcs 601b110€e pa3HOOGpasne BApUAHTOB CTPOE-
HHUS 000€TONBIX LIBETKOB, XapaKTepH3YIOLIUXCS JOBOJIBHO KPYIIHEIMU pa3MepaMu,
HAJINYMEM SPKHX OKOJIOLIBETHUKOB, OMBUIEMBIX XHUBOTHBIMH.

CTOpOHHUKH menoMHOoi TEOPDUM, OOHUM M3 OCHOBaTelieil KOTOpoil Obul
B. LiummepMman (1930), omupasick Ha 0COGEHHOCTY CTPOSHHS APEBHEMIIMX npex-
craBuTeNneii HaseMHOU ¢JIOpBI, Tejla KOTOPHIX COCTOSUIM U3 OCEBBIX OPraHOB —
TeJIOMOB, —CYMTAIOT, YTO LIBETOK HENb3s N'OMONIOTH3UPOBATh C JIMCTOCTEOEILHBIM
no6eroM. Llgemox — penpodyxkmusHuiii nobe2 ocoboro Tuma, 3BOJIOLUMOHHOE pa3-
BUTHE KOTOpPOTO IMPOMCXOMIIO MapaUieIbHO Pa3sBUTHIO BereTaTMBHOro mobera.
CnenosarenbHO, ciopodwuibl — He BUIOM3MeHeHHbIe UCThi. IlocrenHue Bo3-
HUKJIM M3 CTEPHILHBIX TEJIOMOB BCJIEACTBHE MX KIAnonudnKaiuu, a Criopoduuisl
06pa3oBaliuch M3 PePTIIHLHEIX TEJIOMOB, 3aKaHYMBAIOMNXCSA COpaHTusIMH. OHHI
Janyd Hayajllo TRIYMMHKAM, COCTOSIIIMM M3 4 CPOCIUMXCS TEeJIOMOB, CHOPaHTUH
KOTOphIX TaKXe CpacTaiuch, 06pa30BaB MBUIBHMK — CUHAHTHiA U3 4 MUKPOCHO-
paHrueB. AHaJIOTHYHO THIYMHKAM, HO 60J1e€ CJIOXHEIM ITyTEM BO3HUKIIM IUIOXONHU-
CTHKH ¢ ceMs3ayaTkaMu. Takum oGpa3oM, MEKPO- U Meracrnopo¢Huibl, COJIaCHO
TeJIOMHOM TEOPUH, UMEIOT He JINCTOBOE, a OCEBOE IMPOMCXOXAEHHE.

TenoMHas Teopusi B GONBLION CTeneHM yMO3pHUTeNbHA, (HakToB, NMOATBEP-
XIAIOMIMX ee OCHOBHBIE MOJIOXEHWS, SBHO HEJOCTATOYHO, ONHAKO, ONpeAeieHue
LIBETKa KaK CIeIUaIM3UPOBaHHOTO PENPOAYKTUBHOIO NoGera B HacTosilee BpeMst
3aKpenuIoch B JINTEpaType.

Tlo mHeHuio B. H. Tuxomuposa (1986), nopasurensHoe pasHooGpasye 1BET-
KOB Jie/laeT IPHHLMIHUAILHO HEBO3MOXHBIMU ITONBITKY CBECTH MX K OXHOM MCXOI-
Holt Mozienu. PeallbHO MOXHO KOHCTAaTHPOBAaTh TOJIBKO Hajlnune MOpgoreHeTHye-
CKHMX PAZIOB OT LIBETKOB OJTHOM MCXOZHOM CTPYKTYPHI K IPOU3BOTHEIM THIIAM B IIpe-
JleJiax YeTKO BRIPAKEHHBIX (PUIOreHeTUYECKUX HANpaB/iCHHH B IPaHUIAX OQHOrO
ceMeiicTBa WM TPYNIIB 6JIM3KO POICTBEHHEKIX ceMeiicTB. CHATh HENPEONOIMMBbIE
TPYAHOCTH B PELICHUH MPOGIEMBI IPOUCXOXICHUS LIBETKA MOXHO, MIPU3HAB, YTO
LIBETKM NEPBUYHBIX TTOKPRITOCEMEHHEBIX HE GBUIM IOXOXM Ha IIBETKH HBIHE XU-
BYIIMX NpeAcTaBUTeENCH 3TOro otmena. IIpuHuMass BO BHHUMaHHMe MOMMMOpPGU3M
IBETKOB, OH IOMYCKAeT, YTO LIBETKH COBPEMEHHBIX MOKPHITOCEMEHHRIX cop-
MHpOBaIMCh PasHEIMU NYTSIMH B Tpollecce 3BOJIIOLMOHHON AnddepeHuuanu
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PEIIPOAYKTUBHEIX CTPYKTYP, IPUCYLIUX OOmIeli Ui BceX MOKPHITOCEMEHHBIX pa-
CTeHMH TIMIIOTETHYECKOM aHILEeCTPaIbHOMI (OT nar. ancestralis — TIpeIKoOBHI,
IpeBHUH) rpynnel. CrefoBaTeNbHO, Y COBPEMEHHBIX PacTeHH# HeNb3s BHISABMTH
HauboJiee NMPUMUTHBHBIE WIM Hauboliee SBOJIOIMOHHO NPOIBMHYTHIE LIBETKH.
«Kak cTpobmibHas TeopHsi NPOMCXOXICHMS IBETKa, TaK U IICEBIAHTOBbIE KOH-
IIeTNIIH B UX MHOTOYMCIEHHHIX BapMaHTaX COAEPXAaT LIEHHBIE MIEeH, BAXHEIE IS
MCTOJIKOBaHHA 3BOJIIOIMOHHBIX IIpeoOpa3soBaHMiA IBETKA B KOHKPETHBIX (pHIO-
TeHETHYECKHX DAllaX, HO HE TO3BOJLTIOT PEKOHCTPYMPOBATh HAaYaIbHBIC ITAMbI
9BOJIIOIMM 3TOM CJIOXHON CTPYKTYpHI, IIpeACTaBjsionmiei coboif, KaK NpaBHIIO,
LENYI0 CHCTeMY OpraHoB» (c. 33).

3. PacnognosxeHue uBeTKOB HA PaCTEeHNH

IIBeTKM pa3BUBAIOTCA U3 AMKAJIHHBIX MEPUCTEM BepXYILEYHBIX MIM Ha3yLi-
HbIX noyeK. Hekorophble pacTeHHs MMEIOT TOJHKO OXMH 1BeToK. OH MOXET GHITh
8epXyuleqHbiM, WIN TEPMMHAIBHBIM, €CJIM HaXOOUTCH Ha KOHIIE IJIaBHOM OCH,
U Na3ywHbiM, eCITM PACTIONIOXEH B Tasyxe KPOIOWIETO JiMCTa (fpakmeu).

LIBeTOK UMeeT ygemoroacky credieBoro nmporucxoxneHus. Ha Heii MoryT GRITh
MeJIKHE JIMCTOYKM — npuyeemnuiu. Y OBYNONBHBIX pacTeHMII OGBIYHO 2 IPUIIBET-
HUKa, Y OOHONONbHBIX — OIMH. Hepemko NMpHUIBETHMKOM Ha3BIBAIOT Kpomouwjuli
Aucm, B 3TOM CJlydae JIMCTOYKM Ha [BETOHOXKE HMMEHYIOT ‘HpUYGemHUYKamu.
Kporomye nMcTb ¥ NPULBETHUKHA MOTYT peIyLiMpOBaThCH, KaK U I[BETOHOXKA.
B nocnenHeM ciayyae BETKH Ha3HIBAIOT CHOSYMMM.

Y GoMbIIMHCTBA paCTEeHUIA IIBETKM COOpaHE! B coysemus. OGBIMHO COIIBETHEM
Ha3bIBalOT BUIOU3MEHEHHYIO CHCTEMY II00EroB ¢ IIBETOHOCHBIMH BepXyLUKaMH,
Goee Wi MeHee 000COOJIEHHYIO OT BereTaTUBHOM 4acTH pacTeHHs.

Yucno 1BeTKOB B COLBETHM CHJIBHO BapbMpyeT — oT 1-3 y ropoxa o He-
CKOJIBKMX IECSTKOB THICSAY Yy araBbl, HEKOTOPHIX BMAOB HajJbM. Y pOTaHroBOM
NaIbMBI U3 poja KalaMyC JUTMHA COLBETHA NOCTUraer 12 M.

ConBetusi Ype3BbHIYaifHO pa3sHOOOpasHb MOP(OIOrMYECKH, IO3TOMY BO3-
HHUKaeT HeoOXOOMMOCTh MX Kilaccubukauuu. B kauecTtBe KiIacCM(pUKAIIHOHHBIX
MCIIOJIB3YIOT Tonorpaduyeckie NpU3HaKH, XapaKTep IPULBETHHIX JIUCTbEB, THIILI
BETBJICHHS] IIBETOHOCHEIX OCeif, cTelmeHb MX Pa3BETBICHHOCTH, ITOCJIENOBATENb-
HOCTb PacIyCKaHHsl LIBETKOB M ApYTHe.

Ilo pacmonoXeHHIO Ha pacTEHUH COLBETUS MOTYT OBITH TepMHHAIBHBI-
MH, WIM BEepXYLICYHBIMH, NA3yIIHEIMM M MHTEPKATIAPHEIMU. Tepmunanvhuie co-
IIBETHSI HAXOMATCA Ha BEPXYIIKaX IIaBHBIX NOGEIOB, nasyuwHoie — Ha KOHLAX
OGBIYHO YKOPOYEHHBIX GOKOBEIX I0GEroB. Mumepkanaprvie COLBETHS COCTOAT
M3 YepeIyIOIIMXCS CTEPUIBHBIX (BEreTaTUBHBIX) (bepTIIBHEIX (LIBETOHOCHBIX)
yyacTkoB. Takue couBeTHsl BCTpevyaloTc Yy TpeIcTraBUTeNeil ceMelicTBa MHUp-
TOBBIX, B YaCTHOCTH, y OGymaxHoro xepeBa. K 3ToMy THIy HEpemKo OTHOCAT
M COLBETHS, BO3HUKAIOLIME HAa MEXIOYIIMAX U3 MPHAATOYHBIX WIM Ia3yIIHbIX
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TOYEK, KOTophle HPONO/LKMUTENbHOE BpeMs Obum chsmuMHu. Ilpu mpopacra-
HMM 3TH NIOYKM NPAaKTHYECKH He oOpasyioT BereTaTMBHBIX moberos, a (opMH-
PYIOT COLBETHS, PaclONIOXEHHBIE HETIOCPENCTBEHHO Ha CTBOJIE WJIM KDYIHBIX
BETBAX pacTeHHs. DTO SBJIEHME, Ha3bIBaEMOe Kayaughaopueil, XapaKTepHO, IJIaB-
HBIM 00pa3oM, /Ul PaCTeHH# TPONMYECKMX JiecoB. BcTpeuaeTca oHa y Kakao,
GarpssHuKa.

o creneHy OMMCTBEHHOCTH, CBA3aHHOI C 0CO6EHHOCTAMH NPUIBETHBIX JIM-
CTBeB, BHUIEASIOT 3 IPYINbI COLBETHIA: PpoHAO3HbIe, UMEIOLTHE XOPOLIO Pa3BUTHIE
JIOBOJIbHO KPYNHBIE KPOIOLIME JIMCThS, HHOTZA SPKO OKpalleHHbIe, Kak y MBaH-
Ia-MapbH, HEKOTOPBIX TPOIMYECKHMX BUIOB MOJIOYas; 6pakmeosnbie, C IPULBET-
HBIMM JIUCTBSIMU B BUIIE MEJIKMX GypoBaTBIX Yellyl, KaK y JaHABILA, 2oable, 63
TIPUIIBETHRIX JINCTHEB, KaK y GOJBIINHCTBA KPECTOLIBETHRIX.

ComtacHo Hanbosnee AeTaIbHOMN M 00IIeNPU3HAHHOI KiIacCHGMKAIIMM, OCHO-
BaHHO! Ha COBOKYITHOCTM TNPM3HAaKOB, COLIBETHS paslelieHhl Ha 2 THNA: 4u-
mosume (OT Nar. cyma — TIONY3OHTHK), WIM GepXoyeemuvie, M DauemMosHvie
(or nar. racemos — rposns), WIH 60KoysemHvie, Ha3bIBaeMBIE TAKXe Gompu-
yeckumu (OT rpey. bothrys — KHCTB).

IIuMO3HEBIe COLBETHS XapaKTePHU3YIOTCSI CUMITOAUANbLHEIM BETBIeHUEM. Bep-
XyIIeYHbIA POCT IJIABHOM OCH 3aKaHYMBaeTcsl 0O0pa3oBaHMEM IEPBOTO IIBETKA,
OCTaJibHEIE [IBETKU Pa3BUBAIOTCS TO3[Hee, B 6asUIETANBHOM MOCIeNOBaTeIbHO-
CTH. B CBfI3M ¢ paHHUM TNpeKpallleHUEM JeATeIhHOCTH alMKAIbHBIX MEPHCTEM,
YHMCNO IIBETKOB B LIMMO3HBIX COLBETHSAX OTPaHMYEHO, NMOITOMY MX Ha3HIBAIOT
onpeaesicHHBIMH.

PanieMo3HBIE COILBETUS OTIMYAIOTCS OT IMMO3HBIX MOHOIOOMANLHBIM Be-
TRieHWeM. IlepBBIM 3aKiaNbIBaeTcsi M PaCIyCKAaeTCsl CaMblif HMKHMIA IIBETOK,
OCTAIBHEIE Pa3BHBAIOTCS B aKpOIETAILHOM NOCIEIOBATEIBHOCTH, MX YHCIIO TEO-
PETHYECKH HEOTPAHMYEHO B CBSI3H C NPONOJLKHATENIBHEIM NIEPHONOM HNEATENBHOCTH
anMKaIbHEIX MEPUCTEM. DTH COLIBETHS Ha3hIBAIOT HeOMpeneIeHHBIMM.

Ecnu pacnonioxeHHe HIBETKOB B OGOMX THIaX COLIBETHH CIpOEIMpoBaTh
Ha IUIOCKOCTh, OOpaTHB BHMMaHMe Ha MOPSINOK MX PacIyCKaHMs, TO OKaXeTcs,
YTO B IIMMO3HKIX COI[BETHSAX OH LEHTPOOEXHBIH, a B palIeMO3HEIX — LIEHTPOCTpE-
MUTEJIbHBIA.

Mopdonornyecku o6a TMNA COUBETHUI YETKO Pa3INYAIOTCS IO HATUYMIO HIH
OTCYTCTBHIO LIBETKa, 3aKaHYMBAIOLIETO IIaBHYIO OCh. B mepBoM ciyyae coOlBeTHs
Ha3BIBAIOT OTKPBITHIMU, BO BTOPOM — 3aKPHITHIMH.

TakuM 00pa3oM, KaXIObii THII COLBETHH XapaKTepusyeTcsi HECKOIBKMMM
TIpU3HaKaMH.

LIMMO3HEIE COLIBETHA: CUMIIOAMAIBHEIE, 3aKPHITHIE, OTIPENCICHHEIE, Ga3uIie-
TaJIbHbIE, HEHTPOOCXKHBIE.

PaneMo3HEIE COIBETHS: MOHONOAMANIBHbIE, OTKPHITHIE, HEONpENEICHHEIE,
aKporneTajbHbIe, IEHTPOCTPEMUTEIILHBIE,

OnHako He BCeraa yIaeTcsl pasrpaHUYMTh IIMMO3HBIE M PAlleMO3HBIE COLIBe-
THS, TaK KaK BCTpEYAIOTCS IPOMEXYTOYHbIe BADMAHTHI MX CTPOCHHUS, COYETAIO-
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1Me NMpU3HaKu oboux TunoB. HarpuMep, paieMo3HbIE COIL[BETHS KOJIOKOJIbYMKa,
IPYLIaHKM YacTO 3aKaHYMBAIOTCS BEPXyLICYHBIM LIBETKOM, TO €CTh OKA3biBAIOTCS
3aKPLITBIMHU.

Couperusi, o6iamaioniie NpU3HAKaMH, CBOMCTBEHHHIMM LIMMO3HOMY WIM
paneMo3HOMY THIIaM, BHEIIHE HACTOJNLKO PasHOOOpasHEI, YTO B CBOIO odYepenb
TpeOyIoT Kinaccudukaluii, OCHOBaHHBIX Ha Pa3sHLIX NPUHIIMIAX.

Bonpoc 06 HMCXOXHOM THNE PacHOJIOXEHHMS LIBETKOB IMCKyccHOHeH. On-
HM MCClie[oBaTe/Id MOJNAaralor, Yro IepBUYHbl OAMHOYHLIE LIBETKH, 8 COLIBETHS
BO3HHUKJIM BCIEACTBHE UX arperaimi. DTOT B3IJIAA NOITBEPXIAeTCd TEM, UTO
PAX pacTeHHM, 06/1afaloMIMX KOMIUIEKCOM NPUMUTHBHBIX IPU3HAKOB B CTPOEHUH
1IBETKa, KaK HEKOTOpble BMILI MarHOJIMM, UMEIOT ONMHOYHEIE IIBeTKU. IIpyrue,
6oee MHOTOYHMCJIEHHbIE MCC/IENOBaTed NPUICPXKUBAIOTCA MHEHHMA O NEpBHY-
HOCTH COIIBETMMi Ha TOM OCHOBaHHH, YTO OONBLIIMHCTBO APEBHUX pacTCHMIA,
0COOEHHO JpeBECHBIX, MMEIOT MHOTOLIBETKOBBIE COLBETHH, a OOMHOYHOE pac-
MOJIOXEHUE IIBETKOB BTOPMYHO. B moJib3y 3TOro CBUIETENIBCTBYIOT Pe3YJIbTaThl
CPaBHUTEJILHOTO U3yYeHHs LIBETOPAcMOIOXKEHNUS B OJIM3KOPOACTBEHHBIX IPYIIax
pacTeHuii, IOKa3bIBAIOLI}ME, YTO ONMHOYHBIE LIBETKH 00pa3yloTCs BCICICTBHE pe-
JYKUMM OCTaIbHBIX LIBETKOB colBeTUs. IIpyM 5TOM BO3HMKHOBEHHME OIMHOYHOIrO
BEPXYIIEYHOro L{BETKA Jierdye BCETO CBA3aTh C peayKiell TepMUHAIBHOIO 1IIMO3-
HOTI'O COLIBETHSI, a OMHOYHOTO Ma3ylIHOTO — C PeAyKIilveii NMasylHoro ColBeTH,
Kak y JJOMOHOCA, HEKOTOPBIX I'YOOIIBETHEIX.

YuuTtsiBasi OTCYTCTBME €IMHOTO MHEHMs O IEPBUYHOM THIIE LIBETOPACIIOJNO-
XE€HHUS, COCTaBUTH CXEMY PeabHBIX B3aMMOOTHONIEHUH MeXIY pasHRIMU THIIaMHU
COILIBETHIA NIPaKTUYECKU HEeBO3MOXHO. I103TOMy BCe CyllecTBYIOIIHEe B HaCTOs-
1ee BpeMs CXeMbl THHOTeTHYHBl. OHU OCHOBaHEI Ha JIOTHYECKUX TOCTPOSHMSAX,
IOKa3bIBaIOIIMX BO3MOXHOCTh IIPe0oOpa30BaHMsA OJHOTO THIIA COLBETHS B ApYy-
roii, KOTOpOoe CONMPOBOXIAIOCh JMOO pemykimeil GOKOBBIX OCeif M IIBETKOB,
160, Ha0060pOT, YCIOXKHEHUEM BETRICHUS U 00pa30BaHUEM CJIOXKHBIX COLIBETHIA.
[Mo-BuaKMMOMY, ClleIyeT OTPaHMYMTHCS COCTABICHMEM MOPGOIOrHYECKNX DPANOB
IHMMO3HBIX U OOTPMYECKMX COLIBETHI, KOTOpble MOXHO paccMaTpédBaTh M KakK
HHUCXOHAIINE, OT MHOTOLIBETKOBBIX K MaJIOIBETKOBEIM COLBETHSM, U Ha060OpOT,
KaK BOCXOZSIIYE OT MaJIOL[BETKOBBIX K MHOTOLIBETKOBLIM.

B mpuBeneHHoOM Ha puc. 226 cxeMe 3a MCXOOHBIM TUNI TIPUHAT Maelioxa-
3uii — UHMMO3HOE COLIBETHE C HeOOJBLIIMM YMCJIOM ONHOIIBETKOBBIX GOKOBEIX
oceil, pacIoJIOXKEHHEIX B OUepeIHOM mocjieaoBaTeNbHOCTH. [iiMHa 60KOBRIX Oceif
TeM GoJblIe, YeM Jajbliie OT TEePMHUHAILHOTO, WIH BEPXYIIEYHOro, I[BETKA OHHM
Haxonarcs. Pemykiusi HUXHUX GOKOBBIX OCEi 0 ABYX IpHBejia K 06pa3oBaHMIO
TPEXI1IBETKOBOIO Ouxa3us, a PERyKUUs BceX OOKOBBIX OCeil — K COXpaHEHMIO
OIMHOYHOTO TEPMMHAIBHOIO LBETKa. Y MpEINCTaBUTeJiell HEKOTOPHIX CeMECTB,
HMMEIOINUX BepXyHIeYHbIe IIBETKH, B Ia3yXaxX JHMCTbeB IVIaBHOrO mobera Hepeaxo
3aKJIaABIBAIOTCA 3a4aTKH OYTOHOB, HO OHM BCKOPE OTMHPAIOT.

Bneso or Iuleitoxa3us PacIiONOXKEH DSAN LUMO3HBIX COLBETHH, C CYIpoO-
TUBHEIMU GOKOBBIMM OCSIMH. Y mupca TPEXLBETKOBEIE GOKOBBIE OCH HaXOMATCH
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Puc.226. CxeMa BO3MOXHbIX B3AUMOOTHOLIEHHI MEXAY Pa3sHHIMM TUNAaMU COLBETHM.
Obosnauenus: B — Beep (onaxaio), B.Il — BEPXYLICYHBIA LBETOK, I — AMXa3uil, 38 —
3aBUTOK, 3H — 30HTHK, U3 — H3BWIHHA, K — KMCTh, KII — KOJIOC, KP3 — KOP3MHKa, M —
MOHOXa3ui{, 0.M — OTKpHITasA METEJKa, T — IOYaTOK, IUI — IUleiloxasuii, ¢ — CUKOHMIA,
CIL.I — CJIOXHBIN Iuxa3uif, CJI.3H — CJIOXKHEIN 30HTHK, CJILKJI — YacTh CJIOXHOIO KOJoca,
T — THPC, Il — LIUTOK; NK — MOKPHIBAIO, NpILl — NPULIBETHAKHU, 06 — obeprka, 064 —
obeprouka

HETIOCPEICTBEHHO TOJl TEPMUHATLHBLIM LBETKOM IJABHOM OCH, a 3HAYUTENHHO
HUXE er0 — OCH C GOJNbLIMM YKCIIOM IIBETKOB, BIIOCJIEACTBMM PeAylpOBaBLIM-~
eca. U3 tpca Morno o6pa3oBaThCsl AUXa3HANBHOE COLIBETHE, HECYllee B CHIBHO
Pa3BeTRICHHOM BEPXHEN YacT! TPEXUBETKOBLIE 3aKPHITHIE noAy3oHmuku (cyma).
Takue couBeruss CBOMCTBEHHBI FBO3AMYHBIM. BeliecTsue arperauuy MHOTOYH-
CJIEHHBIX TIONY30HTHKOB, CONPOBOXIAIOLIEHCS 3BOJIIOIMOHHBIM YKOPOYEHHUEM,
penykuMed, a B HEKOTOPHIX CIyyasX M cpacTaHhueM OOKOBBIX oceil, BO3ZHMKIIH
30HmuK ¥ TUIOTHOE ONIOAUEBUIHO-TOJIOBYATOE COLIBETHE — Kop3unku. LIUMO3HbIH
30HTHK XapaKTe€pH jisi TBO3NMKHM OOpomaToii, LiMMO3Has KOpP3WHKa, OKpYXeH-
Hasl CHM3Y JIMCTOYKAMH 0GepTKH, — U1 KOpOCTaBHHMKA. B coLBETHH MHXHpa,
Ha3bIBaCMOM CUKOHUEM, CPOCIIACh BCE OCH CJIIOXHOIO AMXa3sHaIbHOIO COLBETHS,
06pa3oBaB IPyIIEBHIHOE MSICHCTOE TEJIO, BHYTPH KOTOPOTO Pa3BHBAIOTCA LIBETKH.
Ha Bepxymke CHKOHHSI HAXOMUTCS OTBEPCTHE.

MaonBeTKOBEIC LIMMO3HBEIE COLBETHSI — TPEXUBETKOBBIA duxasuii ¢ cy-
MPOTUBHLIMM GOKOBBIMM OCSIMHM, BCTpevalommiicss y Gepeckiiera, IUEPBHILILI,
M JBYXI{BETKOBBI! MOHOXA3ui ¢ eAMHCTBEHHON GOKOBOM OCBHIO, XapaKTEPHO IyIst
60/OTHOI repaHM, BO3HMKIU BCJIEJICTBME PEXYKIMH GOKOBBIX OCEH CIIOXHOro
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IMXa3uaNbHOIO conpeTus. OObeIMHEHNE HECKONBKIX MOHOXa3ueB (HIDKHSA Je-
Bas YacTh CXEMBI) NIPUBENO K 00Pa30BaHMUIO 3d6umKa, WIM YAUMKU, Vi U3GUAUTLbL.
OnM pasnnyaoTcss KOHGUrypanuei odmeil ocH, YrjlaMd OTXOXIEHHS OGOKOBBIX
oceit ¥ IpyruMu Npu3HakaMu. B 3aBuTKe Bce IBETKM OOpaleHbl B OfHY CTOPOHY,
TaK YTO 00masi OCh COIBETHS YJIUTKOOOpPa3sHO 3aKpydyeHa. 3aBUTKM XapaKTEepPHEI
Uil macnena, pocsiHkM. O4eHb IOXOX Ha 3aBUTOK cepn, CBOMCTBEHHBIH HEKO-
TOPHIM TIPENCTABUTENSAM CEMEHCTB CHTHHMKOBEIX M MapaHTOBBLIX, ONHAKO Y HEro
NMPUIBETHAKN PACIOJIOXKEHE He C BHYTPEHHEH CTOPOHBI CIHpAIbHO H30THY-
TOI CHMIOAMAIbHON OCH, a ¢ HapyXHoil. B u3BWIMHe GOKOBbIE OCH OTXOHSIT
C IBYyX CTOPOH OT oOmeif 3ursaroobGpa3Hoii ocu comserus. Takoe couBeTHe
HMeEET KpacogHeB, WIM JWIEHHMK, a TaKXe HeKoTopble GypauHukoBhie. Eciu
B M3BWIMHEe GOKOBBIE OCH PacloONOXEHH MO MpPAMBIMU YINIaMH OfHa IO OT-
HOHLIEHMIO K IpYyToii, BO3HUKAET 6eep, WIM OINAaxalo, CBOHCTBEHHOE HEKOTOPEIM
najibMaM.

Borpuyeckue couseTHst (NpaBas BepXHss YacCTb CXEMBI) TaKKe BO3HMKIIH
M3 MaJIOLIBETKOBOTO LIMMO3HOIO COLIBETHSI, HETIOCPEACTBEHHBIM IIPOM3BOAHEIM KO-
TOPOTO0 MOXHO CYMTATh OTKPHITYIO Memenky ¢ OONbIINM YMCIIOM MHOTOLIBETKOBBIX
GOKOBEIX Oceil, pacroyoXXeHHBIX B OYepeHON MOCIeN0BaTEIbHOCTH Ha IMIaBHOM
ocH. Pexykuus yucia uBeTKOB Ha 60KOBBIX OCfIX IO OOHOTO NpuBeia K o6pa3oBa-
HHUIO Kucmu, XapaKTepHoU Misi yepeMyxu, 6enoii akaiuy. YKopouyeHHe I[1aBHOM
OCH M H3MEHEHMe JUTHHBI IIBETOHOXEK, TaK YTO BCE IIBETKM pacroaraiorcs 6omnee
WIM MeHee B OfHOI IUIOCKOCTH, — OTJIMYMTENIbHBIE NPU3HAKK WumKka. D10 co-
LIBeTHE BCTpevyaeTcs y KaIWHBI, OOSPBIIIHMKA, HEKOTOPHIX IPYTHX PO30OLBETHBIX,
B TOM YMCJIe Y CalloBO¥ IpyLIM, B LIMTKE KOTOpPOii, OJHAKO, YacTO pa3BHBaeTcs
TepMUHAIbHEIA 1BeToK. Elte Gonbiee yKopoueHHe IMIaBHOI OCH M pacrosioxe-
HME IIBETKOB C PaBHOBEJIMKMMU LIBETOHOXKAMHU ITy4KOM, THIIMYHO JUISL HPOCMO20
30HmuKa, KaK y TIpuMyJibl, actpaHuuu. CpacraHue oceit 1 o6pa3oBaHME YILIO-
LIEHHOTO OJIIONLIEBUAHOrO JIOXa COLBETHS XapaKTepHO VIl KOp3uHKu, BHEIIHE
MOX0Xe# Ha HUMO3HYI0 KOP3MHKY, HO OTIMYAIOLIYIOCS OT Hee MOPSIKOM pacIyc-
KaHust OyToHOB. BoTprueckasi KOp3MHKa — THUITMYHOE COLIBETUE CIOXHOIBETHBIX.
OHa MOXET COCTOSITb M3 OJHOIO THIa I[BETKOB, KaK y ONyBaHYMKA, LIUKOPMS,
Jionyxa, W00 U3 ABYX, KaK Y BaCWIbKa, HUBSHMKA, NP 3TOM KpaeBhie LIBETKH
CITyXaT Uil TIPUBJICYCHHS] ONbUIMTENCIH.

M3 K1CTH BCJIEACTBHE YTPATHI IIBETOHOXEK BO3HMK npocmoii Koaoc, BCTpeda-
IOHIMiCA Y TIOMOPOXHMKA, a pa3pacTaHUe B TOJNIIMHY €r0 INIaBHON OCH MPHBEJIO
X 00pa30BaHMIO no¥amka, paclipOCTPaHEHHOTO B ceMeCTBE apoMAHbBIX. OOGRIYHO
TIOYaTOK OKpPYXXeH KDYNMHBIM, HepelIKo SIPKO OKPaLICHHLIM KPOIOIIUM JIMCTOM
(moXpEIBaTIOM).

B HuKHei TIpaBOil YacTH CXeMbl IOKa3aHHbl CJIOXHBIE GOTpUYECKHE COIIBe-
THs. [Ipy 06beIMHEHNH ITPOCTHIX KOJIOCHEB 00Pa3yeTCs CA0MHCHbIE K0AOC TIIEHHMIBI,
pxH, sumeHs. ColBeTHe OBCa NMPEACTABISET cO00ii MeTeNIKy M3 KOJOCKOB, a CO-
IBETHE KYKYpYy3bl — IIOYaTOK M3 KOJIOCKOB. Y IIpeficTaBHTENCH CeMelcTBa 30H-
THYHBIX — COLIBETHE CAONCHbII 30HMUK, B KOTOPOM OT YKOPOYEHHOI Ha BepXyIlKe
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IJIaBHOH OCHM OTXOZAT GOKOBBIE OCHM, 3aKaHYMBAIOIIMECH MPOCTHIMH 30HTHKAMM
(3ommuurxcamu). Kpoloniue JMCThS UX IIBETKOB COCTAB/ISIIOT 06€pMouKy, a KPOIOILHe
JINCTBSI BCETO CJIOXKHOTO 30HTUKA — obepmky.

W3o6paxeHHass Ha puC. 226 cxeMa B3aMMOOTHOLICHMI MEXZY COLIBETHSMM
MOKa3BIBAET, YTO OCHOBHBIE HAINpaBJIeHHs Mpeo6pa3oBaHMii IMMO3HEIX M 6OTpH-
YeCKHMX COLIBETHII He COBNAAaloT. B MMO3HBIX CoLBETHAX peobaagaeT peayKImsa
GOKOBRIX Oceif, NpHBeAllas K 00pa30BaHMIO IBYXLBETKOBOrO MOHOXasus. Bo
BTOPOil TpYIIIle COLBETHH MOXHO BBUIEIUTb 2 OCHOBHBIX HampasieHus. OxHO
U3 HUX (KMCTh — KOJIOC — IIOYATOK) XapaKTepU3yeTcsi peAyKIMeEll LBETOHOXEK
¥ 06pa30BaHHEM CHAAYHX LIBETKOB, a Ipyroe — (KHUCTh — LIMTOK — 30HTHK) —
yKOpoueHHeM IJIaBHOM ocu. Ob6Iiee MeXAy HUMO3HBIMH M GOTPHMYECKMMH CO-
HBETHSIMM — BO3MOXHOCTb 06pa30BaHMsi BHELIHE TOXOXMX COLBETHIA (30HTHK,
KOP3HHKA), KOTOPHIE OKa3bIBAIOTCHA aHATOTMYHBIMH.

C MopdhoreHeTH4eCKO TOYKM 3pEeHHS BOIPOC O NEPBHYHOCTH MJIM BTO-
PUYHOCTM TOTO WJIM MHOTO THIA IIBETOPACIONOXEHMsI Ge3yCJIOBHO BaXeH I
BBISICHEHUS TyTeit CTPYKTYpHOU 3BOMIOLMHU PacTeHMii, U 3TOT BONPOC €Ie XKAET
OKOHYATEJIbHOTO perueHuss. OXHAKO 0COOEHHOCTH LIBETOPACNOJIOKEHHUs HE00X0-
IIMMO, TIPEXIe BCero, 00CyXKAaTh ¢ GUONIOTHYECKO# TOYKHM 3pEeHU.

Il1aBHOE MPEUMYILECTBO COLIBETHI 10 CPAaBHEHMIO C ONUHOYHBIMM LIBETKAaMM
COCTOMT HE CTOJIBKO B YBEJIMMEHMM OOLIEro 4yMcia 1BETKOB, CKOJIBKO B IIOCje-
JOBAaTeJIbHOCTH MX Pa3BUTHSI U pacmycKaHus. JIlo6oe moBpexneHre OTMHOYHOrO
[BETKA WIM OTCYTCTBHE BO3MOXHOCTH €r0 OINBUICHHS NMPUBOIUT K GECIUIONHOCTH
BCEro pacTeHus WiK ero noGeros. [Ipy HanMyMKM COIBETUI 3TOT PUCK CBEIEH
K MHHUMYMY OJiarofapsi Gojiee IpOXOJDKMTEIHHOMY OOIeMy TIEpHOIY LBETEHUS
10 CPaBHEHUIO C KPaTKOBPEMEHHELIM LIBETEHMEM OTIEJLHOrO IIBETKa.

IIpuBeeHHRIMM IPMMEPaMH He MCYEPIBIBAeTCS BCe MHOrooOpasue COoIBe-
THH, TeM Goyee, YTO He BCerAa CJIOXHBbIE COLBETHS BO3HMKAIOT TOJIBKO M3 palle-
MO3HBIX WM TOJBKO U3 LHMMO3HBIX couBeTHii. IloaToMy Hapsmy ¢ OXHOPOAHBIMU
BCTPEYaIOTCS ¥ HEOTHOPOINHLIE COLIBETHS, B KOTOPHIX COYETAIOTCH LIMMO3HBIE
M palieMO3HbIE COLIBETHS. ‘

Hexoropeie couBeTHsi CO CKyYeHHBIMHM LBETKAMHM BHEHIHe HallOMUHAIOT
oTHeNbHBIE KPYNHBie LIBETKW, W JIMIIb BHUMATeNbHBIA Mopdonornyeckuil aHa-
JI3 TO3BOJSIET BHIICHUTh MX MCTHHHYIO Ipupoay. TakoBH KOp3WHKM, I'OJIOBKH,
30HTUKHM, COLBETHS Monodyast (yuayuu). TIpUBIEKaTeIBHOCTh 3THX COLBETHIA,
Ha3BIBaeMbIX aHmoduamu, 4acTo o6yClIoBIeHa HATUYHEM SIPKO OKPAaIlIEHHBIX IIPH-
LIBETHUKOB ¥ KPOIOIMX JIACTBEB, KaK y GeccMepTHHKA.

B HEKOTOpHIX CiydYasX IBETOHOCHAs YaCTh PacTeHMs NPEACTAaBIAET CoOOit
HeNyIo CUCTeMy colBeTHii (puc. 227). Ha BepxyliKe TaKOro pacTEHHS HAXONUTCH
IJIABHOE COLIBETHE, NIOJ HUM — Ia3ylIHbIe COLBETHSI, HA3BIBAEMBIE NapaKAaousmu.
B rnaBHoit ¥ GOKOBBIX OCSX TAKUX PaCTeHMIi pa3IMyaloT HUXHIOK, BETETATHBHYIO
30Hy, 30HY TOPMOXCHHS, OTHEJIIONIyI0 €€ OT 1[BETOHOCHON 4YacTH, U 30HY
oboramieHys, B KOTOPOii pa3BMBaloTCA mapakianuu. Mopdosnoruyecku miaBHoe
COLBETHE M NapaKJIaIMi MOTYT GhITh ONMHAKOBBIMM M PasHBIMH.



406 Yacts III. Ocroevt penpodyxmuenoii 6uonozuu sbicuiux pacmeruii

Puc. 227. O6nenMHeHHOE COLIBETHE HA BETBAIIEMCS IO~
Gere BO30OHOBJIEHUA TPABIHUCTOIO MHOTOJICTHHKA.
Obo3Hauenus: T — TINaBHOE cougerue, 3.8 — 30Ha BO3-
OGHOBIEHMsA, 3.0 — 30Ha oGofauleHHsd, 3.T — 30Ha
TOPMOXEHUS1, 1 — NMapaKNaauu

CouBeTHsI MOI'YT CpacTaThCsl C APYTHMH YacTMH pacTeHMs. Yaie Bcero oHU
CpacTaloTCs ¢ KPOIOIIMMU JIUCThSMM, KaK Y JIMIBI, HEKOTOPKIX INpeACTaBUTeNIeiH
ceMeiicTBa apOMIHbIX, UMEIOMIMX IT0YaTKH.

Pexe cpacraiorcsi Mexmy co6oif nBeTku. PasHas cremeHb MX cpacTaHMs
B JABYXLIBETKOBBIX COLIBETHMSIX XapaKTepHa I XWMOJIOCTH. Bce yacTu couBeTus,
npyuoOpeTalone MSACUCTYIO KOHCHUCTEHIIMIO, B TOM 4MCJie 1IBETKH, CPacTaloTCs
y aHaHaca, MOHCTEPBI, HIEJIKOBUIIbI, 00pa3ysi Iocjie IBETEHUS MOIIHEIE COTUIONMS.

Y HeKOTOpHIX pacTeHH IJIaBHas OCh COL[BETHS HEe OTMHPAET MOCIe LBETEHHS
¥ IU101000pa30BaHus, a XXMUBET HECKOJIBKO JIET, €XEeroHO, a HHOIIA U Yalle, KaK
y BOCKOBOT'O ILIIOIIA, 00pa3ysi COIBETHS.

4. O0mue NPUHIMNGI PA3BATHA M CTPOEHMA IBETKA

OOGBIYHO LIBETOK MMEET MIMHHYIO MJIM KOPOTKYIO LIBETOHOXKY, 3aKaH4YHMBa-
IOLIYIOCSI §8emoAoXceM — OCEBOii 4acThiO I[BETKA, Ha KOTOPOM pacriojaraiorcs
JIMCTOYKH OKOJOLBETHUKA, THIYMHKHU U IUIONOJHCTHKH (pHC. 228).

Paznuyaior 2 TMNA OKOJIOLIBETHHKA: MPOCMOU, COCTOSIIIUN M3 OXMHAKOBBIX
JIMCTOYKOB, U d6oiinoii, M depeHITIpOBaHHBIN Ha yaweuky, dJieMEHTE KOTOpOi
Ha3bIBaIOT YaIlIeJMCTUKAMHU, U 6eH4UK, DJIEMEHThI KOTOPOro MMEHYIOT JienecTKa-
Mu. COBOKYIHOCTb THIYMHOK Ha3bIBalOT aHdpoueem (OT rpey. andros — MyxX4MHa
u oikia — 1OM), a COBOKYIIHOCTb IUIONONHMCTHKOB — 2uHeyeem (OT Iped. gy-
naikeios — XeHIIUHa).

THIYMHKA COCTOMT U3 THIYMHOYHOM HUTH M MbUIbHMKa. [InononucTuky o6pa-
3yIOT B LIBETKE OIMH, HECKOJbKO WIA MHOTOYMCIEHHBIE necmukiu, B KaXIOM



InaBa 16. Omdea IToxpwimocemennsie 407

ner
5 3B
- ]
-~

B

Puc. 228. Cxema crpoeHus LiBeTKa B ILTaHe (A) u B pa3pese (B).

Obo3nauenus: 38 — 3aBsi3b, NN — JICNECTKH, IUIH — NBUIBHUK, IICT — MECTHK, pU —
pBUIbLE, CTA — CTONGHK, T.H — THYMHOYHAA HWTh, TY — THIYUHKA, LRI — LBETOJIOXE,
LBH — L{BETOHOXKA, YUUI — YalIeTHCTHKH

M3 KOTOPBIX pa3iiM4aloT 3aga3b C ceMA3aYyaTKaMM BHYTPHU, cmuaoduii — OTTSIHY-
Tyl0 BepXYIUKY IUIONONMCTHKAa — M Haxopsuieecss Ha HeM poutbye. Cpocuirecs
CTHJIOAUM HECKOJIbKMX IUIONONMCTUKOB Ha3hIBAIOT CMOAGUKOM.

LiBeTonoxe MOXET OBLITh CWIBHO BHITIHYTHIM, KaK Yy MAarHoldH, MBIlIe-
XBOCTHMKA, KOHYCOBHUIHBIM, KaK Y MaIMHE], BHIIYK/IbIM, HO YKOPOUYCHHBIM, KaK
y JIOTHKa, BOTHYTHIM, TUIOCKMM M c/1a6o BRIpaXeHHBIM. MeXIy XapakTepoM IiBe-
TOJIOXa, OOIIMM YHCIIOM 3JIEMEHTOB LIBETKA U MX PacIojIOXeHHEM Ha [IBETOJIOXE
CYHIECTBYET OIpelie/ICHHas1 CBA3b.

Ecnu nBeTonoxe JUIMHHOE, a 3JIEMEHTHI I[BETKA MHOTOYHCIEHHEBIE, TO O0BIY-
HO OHM pAaCIOJIOXKEHH Ha IIBETOJIOXE IO crnupaid. Takoii 1BETOK Ha3bIBalOT
cnupansHviM, Win ayukasudeckum. OH XapakTepeH I MarHOJMMM, KATYXXHHLbI.

YKopoyeHHe LIBETONIOXA, YMEHbIIEHHE 1 CTporas (MKcalMs YKclia YWICHOB
1IBeTKa KOppeaMpyeT ¢ MX pacrojioXeHHeM MYTOBKaMHM, WiIH KpyramMu. Takoi
LIBETOK Ha3bIBAIOT Kpy20ebiM, WM yuxauveckum. Yaine Bcero B HeM ObIBacT 4 Win
5 KpyroB: 2 Kpyra JUCTOYKOB OKOJIONBETHHKA, 1 WM 2 Kpyra THIYMHOK, CaMblit
BHYTPEHHMI{ KPYT COCTamIAIOT IutogonucTukd. Kpyru moryr 6wite 2-, 3-, 4-
¥ S-uieHHBIMH (Mai{HUK JBYTMCTHBINA, JTAHAbIN, BOPOHHMIA IVIa3, IPHUMYJIA, COOT-
BETCTBEHHO). B THITMYHBIX KPYTOBBIX I{BETKAX MEMEHTH KAXIOro BHYTPEHHETO
KpyTa YepelyloTCs C SJIeMEHTaMH HapyXHoro (II0 OTHOLIEHHIO K HUM) Kpyra. Ta-
KHM 00pa3oM, B KPYTOBBIX LIBETKax cOO/IomaeTcs MpaBUIO YepeAOBaHUS KPYroB
(puc. 228).

B mBeTKE MOTYT COYETaThCsi 06a TMIA PacroNOXKEHHUs JIEMEHTOB. MyTOBYa-
TOe M criMpanbHoe. Takoii IBETOK Ha3kIBAIOT NOAYKPY206biM, IIH eMUUUKAUYECKUM
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(or rpey. hemi — HanonoBuHy U kyklos — kpyr). V JoTiKa, HalpHMep, OKOJIO-
LIBETHUK 2-KPYTOBOii, a TBIYMHKM M IUIONOJIMCTMKM PACHOJIOXKEHBI M0 CIMpaH.
Y 3eMJISTHUKH, JIAMYaTKU 10 CIIMPAIM PACcIoNaraoTcs TOJIbKO IUIONONHUCTUKH.

IIBeToK WM LBETKH pa3sBUBAIOTCS U3 [BETOYHBIX IMoyeK. BHelHe 1BerToy-
HbI€ ¥ BereTaTUBHBIE NOYKH JOBOJBHO IOXOXH, OMHAKO OHM MOTYT Pa3jIiyaThCs
dopmoii, pasmMepaMu, YUCJIOM U CTPOEHHEM KPOIOLIHUX Yelllyil. Y OIHHX pacTeHui
LBETOYHBbIE TOYKM MOJHOCTHIO CHOPMUPOBAHBI YXe OCEHbIO, KaK y KOIBITHS,
y ApYTHX 3a70XEHHE B HHX LIBETKOB IIPOMCXOAMT B TeYeHUE 3UMbI WIH MO3JTHEE.
Y onHoneTHUX pacTeHUit pOpMUpPOBaHHE IBETOYHBIX MIOYEK, ECTECTBEHHO, POMC-
XOIUT B mepuof BereTaiMu. Bce aeMeHTHI 11BeTKa pa3BUBAIOTCS U3 alUKAIBHOI
MEPHUCTEMBI LIBETOYHOM ITOYKM — KOHyCa HapaCTaHHUs, B KOTOPOM MOXHO pa3-
JIMYUTh TYHUKY U KopIyc. 3aJIoXeHMe 3JIEMEHTOB IIBETKa CXOAHO C 3aI0XKEHHEM
BereTaTUBHAIX JIMCThEB. B KayecTBe MHMIIMAIBHBIX KJIETOK KaXHIONo 3JIeMEeHTa
OOBIYHO BBICTYNAIOT KJIETKM BTOPOrO CJIOS TYHMKM, KOTOpbie, HENsCh IepH-
KIMHAJIBHO, 06pa3syior 6yropok. KieTKM moBepXHOCTHOTO C/IOS TYHUKM BCeEraa
JeNSATCA aHTHKIMHAIBHO, MX NMPOW3BOJHEIE BrocieacTsuu muddepeHMpylorcs
B 3nuAepMy. B 3a510)xeHMM THIMUHOK U IUIONOMCTHKOB HEPEIKO YYaCTBYIOT KJIET-
KM Kopmyca. 3aJloXeHHe JIEMEHTOB IIBETKA NMPOMCXOMUT LIEHTPOCTPEMHUTENBHO:
CHayaJla 3aK/IafbIBAIOTCS YaleTMCTHKHM, 3aTeM JIETIECTKH, TBIYMHKHU, a U3 OCTaB-
LIefics MEPUCTEMBI Pa3BUBAIOTCS TUIONONUCTHKH.

JlucroBuIHbIE S€MEHTHI (JIMCTOYKM MIPOCTOrO OKONOLBETHHMKA, YalleUCTH-
KU, JIETIECTKH ), KaK U BEreTaTUBHEIE JIUCTHA, IPOXOIAT B CBOEM Pa3sBUTHHU CTAINH
KpPaTKOBPEMEHHOTO BEPXYLIEYHOrO M GoJiee MPOJOJDKUTEIILHOTO HHTEPKAIAPHOIO
pocra. PasBuTHe caMoil IUIaCTMHKHM OCYLIECTBIISIETCS NEATENbHOCTBIO KpaeBoii
MepHcTeMBL. B mpoliecce pa3sBUTHS 3aJI0XMBHIMECS JIEMEHTHI LIBETKA OCTAIOTCS
CBOOONHBIMM, MO0 B TOM WIM HMHOI CTENIEHM cpacTaloTcs Mexnay' coboif. ITpu
9TOM CpacTaHHe BO3MOXHO HE TOJILKO MeXHIY ONHOMMEHHBIMHU 3JIEMEHTaMH, TO
€CTb YallleJIUCTUKAMH, JIeeCTKaMH, THIYMHKaMH, IUIONOTUCTHKAMH, HO U pasHo-
UMeHHBIMH. TaK, Y PO30LBETHBIX, KUNPEHHBIX (HAIPUMED, Y OCIMHHHMKa, MBaH-
yasl) YaUIeNMCTUKY, JIEECTKA U THIMMHKM CPacTAalOTCS OCHOBaHMSIMM, o6pasys
LIBETOYHYIO TPYOKY — 2unanmuii. OH MOXeT OBITh TUIOCKMM, OMIOALIeBUIHBIM, KaK
y rpaBWIaTa, YalleBUOHBIM WM GOKaTOBUIHEIM, KaK Y NIMNOBHHKA.

IIBeTOK, CaMylO BEPXHIOIO YacTh KOTOPOrO COCTAB/ISIIOT MECTHK MM NECTH-
KM, He CpacTaloumMecs ¢ APYTMMM YacTSAMM LIBETKa, Ha3bIBAIOT NOONECMUYHbIM
(pmc.229A). B TakoM LiBETKE JIMCTOYKH OKOJIOLBETHHKA M TRIYHHKM BCeria MpH-
KpeIUIEHH K IIBETOJIOXY HIXe 3aBsA3M, KakK y TIoNbNaHa. B oxosonecmuunom usetke
MECTMK WM THIMMHKHM HAXOMATCSA Ha JHe GoJiee WM MeHee BOTHYTOIO TMIIAaHTHS,
He cpacrasich ¢ HuM (puc.229 B, B). B 0GoMX THIaX LIBETKOB 306436 HAa3BIBAIOT
8epxHeli WA CBOOOTHOI.

YV HEKOTOpHIX pacTeHHil 3aea3b HuxcHAA. B omMHMX ciyyasx ee ob6pa3oBaHue
CBA3aHO C MHBarMHaiueil npetonoxa (puc.229T), B KoTopoe oHa omyckaeTcs,
KaK y KaKTyca, B JDYIMX — CpacTaHMeM 3aBs3M ¢ rumanTheM (puc. 229 JI),
Kak y s0noud. LIBeTKM ¢ HHXXHeii 3aBS3bI0 Ha3BIBAIOT Hadnecmu4HbiMu, TaK Kak
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" Puc.229. TlonoxeHue 3aBsi3d B LUBETKE: A — 3aBA3b BEPXHAs, LBETOK IIOMIECTHIHBIMN;
B-B — 3aBs3u BepxHHE, LIBETKH OKOJIONECTHYHBIE; I' — 3aBA3b HMXHAS, LIBETOK Ha/Iie-
CTHYHBIA; [ — 3aBA3b HUXHSAS, CPOCLIANCA C LIBETOYHOM TPYOKOI, LIBETOK HAMIIECTHYHBIN;
E — 3aBA3b NOJYHVXHSASA, HBETOK IOTYHANNECTHYHEIMN.

Obosnauenus: 3B — 3aBfA3b, I — JIENECTOK, PIl — PRUIbIIE, €3 — CEMA3aYaTOK, CT.3B —
CTEHKa 3aBI3H, CTWI — CTWIONUH, CTJI — CTONOMK, T4 — THYHMHKA, LBJI — I[BETOJNIOXE,
1IB.T — LIBETOYHAA TPYOKa, YlUI — YalIEeNUCTHK

JIMCTOYKHU OKOJIOLBETHMKA M THIYMHKM HaXOHATCH HEMOCPEACTBEHHO Ha YpOBHE
BEPXYLIKH 3aBsi3d. BcTpeyaiorcs M LBeTKM C noaynuxcneii 3a6s3vio (puc. 229 E),
BEpXHAA 4acThb KOTOpOi#l CBOOOIHA, KAK Y 30HTHYHBIX.

Huazpammv u popmyaw ysemxoe

IIpMHUMIIBI CTPOEHMS 1[BETKOB HAIIAAHO NEMOHCTPMPYIOT AMarpaMMbl M
dopmyLL.

Juazpamma npencrabnsier coboii cXeMy CTPOEHHMS LBeTKa, TOYHee, 6yToHa,
H €ro 1oJIoXeHe Ha PaCTEeHHH. :

Ilpu cocTaBNeHUM nMarpaMMBI MBICJIEHHO IPOBOJAT ILTOCKOCTh Yepe3 IJiaB-
HyIO OCb pacTeHMs, IIBETOK M Kpololmii JucT. JlyarpaMMa MasyniHoro I[BeTKa
COCTOMT W3 3 YacTeil: TIONEPEYHOro ceyeHMs IIaBHOI ocH (cTe6iIsi) B BUME Kpy-
KOYKa CBEpXY, IJIaHa CTPOEHHMS LIBETKA H PAcIOJI0XEHHOIO 10 HUM ITONIepeYHOro
cedyeHHs KpololLero JIMcTa B Bue durypHoii ckobku. B mmarpaMme BepXyllieYyHOro
1IBETKA OCh M KPOIOLIMH JIUCT HE OTMEYAIOT.
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CxeMa CTpOeHMS L[BETKA JOJDKHA OTOOGpaXaTh €ro CHMMETPHIO, YHCIIO dlie-
MEHTOB U MX PacIooXeHHe, Hamyue cpactaHus. L[BeToK Ha3bIBAlOT NPaBWIb-
HBIM, WIH GKMUHOMOPQHBIM, €CIM UYEePe3 HETo MOXHO IIPOBECTH HECKONBKO
IUIOCKOCTE CMMMETPHH, KaXIasd M3 KOTOPHIX JEJUT €ro Ha 2 paBHblE YacTH.
TakoBbl 1BETKU repaHy, S0610HHM, He3aOynKu. JuzomopgHeiii IBETOK UMEET JIMIIDL
OfHY IUIOCKOCTh CHUMMETPHMH, KaK Y (MaiKu, JbBMHOIO 3¢Ba, ropoxa U Hpy-
rux pacrenmit (puc. 230 B). Acummempuuns: nBeTkH, yepe3 KOTOPhIE HEBO3MOXHO
MPOBECTH HH OIHOM IUIOCKOCTH CUMMETPHHM, KaK y BajlepHaHkbl, KAHHBI.

]
(5
& 4 IBeToK HNMH
Q@ e *P33Aq,3 GQ
n IIBeToK aMapuLIHCa
*P3,3A4,3G(
IIBeTOK mepBoIBETA
*K5) C15)As Ggg)

A 1IBeTOK KOHCOMMIBI
z K CoyAx Gy

Puc. 230. Iuarpammsl ¥ GOPMYJIH L[BETKOB

OnmHako He Bce YacTW LBETKa MMEIOT OMHAKOBYIO CHMMETPHIO. Y ropoxa,
HanpuMep, yYaiieyka NpaBWIbHas, a BEeHUYMK 3MIroMopdHbli. Y KpecTOLBETHBIX
yamieyka M OKOJIOLBETHUK INPAaBIJIBHBIE, a aHApoLell MMeeT GHIATEpAIbHYIO
CHMMETPHIO.
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Bo Bcex mopo6GHBIX CiTydassx O0LIYI0 CHMMETPHIO IBETKA OGBIYHO ONpeResIOT
IO BEHYHKY.

Cocrariss cxeMy CTPOEHHS LIBETKA, HEOOXOIMMO TOYHO OTPa3sHTh XapaKTep
PacrojIOXeHHs1 €ro WICHOB, OCOGEHHO B IMKIMYECKOM IBETKE, HE 3abbIBas
0 NpaBJIe YepeJOBaHUSA KPYIOB, O KOTOPOM pedb yxe Gbula, i NpaBUJie KPaTHbIX
OTHOIIEHMIA, COCTOSIIEM B TOM, YTO YMCIIO YWIEHOB B KaXIOM KpYIe¢ ONMHAKOBO
WA KpaTHO KakoMy-To umciay (puc.230A). BenencTBue peayKuMH HEKOTOPbIX
YJIEHOB 3TO IPaBHJIO He Bcerga cobJI0faeTcs.

Bcrpeyatorcst M ApYrie MCKIIOYEHMA M3 STUX Npasui. Tak, y repaHu, TBo3-
IMKA C JBYXKPYTOBBIM aHIpOLeeM THIYMHKHM HapyXXHOIO Kpyra He 4Yepeayiorcs
C JIenecTKaMM, a MIPOTHBOCTOAT MM, Yepelysch C YalIeNUCTUKAMU. DTO SRICHHUE
Ha3bIBAIOT 06dunsocmemonueii, B OTIINUME OT OURAOCMEMOHUU, KOTAA THIYMHKH
HapyXHOro Kpyra yepeayIorcs C JIeecTKaMu.

O6IMIUIOCTEMOHHUS MOXET GBITh CJIEACTBUEM HAC/IEACTBEHHO 3aKpEIUIEHHEBIX
HapylIeHHit GopMHPOBaHHS HBETKA, IIPH KOTOPOM IPOMCXOAUT CMELEHHE THIYHM-~
HOK, JIH00 OHAa CBfI3aHa C 3BOMIOLMOHHOI pefyK1iMei Hapy>KHOTO KpPyra THIYMHOK,
M COXpaHMBLIMECS THIYMHKM BHYTPEHHETO Kpyra OKAa3hIBalOTCS CYNPOTHBHEIMM
JIeTecTKaM, KaK y npumyisl (puc. 230 B).

YanreIMCTHKK Ha AMarpaMMax NpruHATO U300 paxarh KUIEBaTRIMU CKOOKaMH,
a JIENIeCTKM, KaK M JIMCTOYKH IIPOCTOTO OKOJIOLBETHUKA, — OKPYITILIMH. THUHHKH
M TECTHKHU TOKA3LIBAIOT B BHIE IONEPEYHBIX CEYEHMI IBUIbHMKOB M 3aBs3eif,
B KOTOPEIX OTMEYAIOT PacIoIOXEHHE CeMA3aYaTKoB.

CoennHeHue YacTeil BETKa KOPOTKMMHM JIMHUAMHU O3Ha4YaeT MX CpacTaHHe.

Dopmysa — KpaTKoe OIHCaHHe CTPOSHHU IIBETKA C UCIOIb30BaHUEM GYKBEH-
HBIX ¥ 111(poBbIX 0603HaYeHNI. OHA JOMONMHSAET TUarpaMMy, TaK KaK MOKa3hIBaeT
TaKXe MOJIOXEHHE 3aBS3H B LIBETKE, a B PAMie CIIy4acB OTPAXKAET IPOUCXOXICHUE
HEKOTOPEIX 3JIEMEHTOB BCJIEACTBHE PacIIEIUIEHUs HX 3a4aTKOB.

Jlnsa obo3HaYeHHs YacTeil BeTKAa MCIONB3YIOT HayaibHble GYKBHI MX JIATHH-
CKHX Ha3BaHMIA:

P — perigonium — nmpocToii OKOJMIOLIBETHHK;

K — calyx — yamieyxa,

C — corolla — BeHYHK;

A — androceum — aHjporeif;

G — gynaeceum — ruHeneit.

CumMeTpHIo 0003HaYaloT 3HAYKaMH:

* — IIBETOK NPaBUJIbHBIN, aKTHHOMOP(HBIIA;

1; +|- — LBETOK MOHOCHMMMETPHYHBINA, 3UTOMOP(dHELIA;

1M pbl COOTBETCTBYIOT YHCITY 3JIEMEHTOB, €CJIM MX OYEHb MHOIO, TO HCIIONb-

3yI0T 3HaK 00;

+ — IMOKAas3bIBAET, YTO OXHOPOMHEIE JIEMEHTHI PACIOJIOXKEHH B 2 U Gonee

Kpyrax;

3aMATHIMM IIPH HEOOXOAMMOCTH OTHEJIAIOT 3JIEMEHTHI OHOTO Kpyra, KaKMMH-

TO IPU3HAKAMH OTIHYAIOIIMECS OT APYIUX;
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X — O3HAyaeT, YTO 3JIEMEHTHI BO3HUKIIM BCIEACTBHE PacHICIUICHMS,

() — cxo6KaMH1 NMOKA3HIBAIOT CPACTAHME 3JIEMEHTOB OXHOTO KpYTa,

2, 2 — uepra nox uuQPOH, COOTBETCTBYIOMmEH YMCIY IUIOXONHCTHKOB,
O3HayaeT BEPXHIOIO 3aBA3b, a HAJl NMPOI — HIDKHIOI.

DopMyJibl MHLIYT B ONpPENENEHHOM MOPSIKE, OT HAPYXHHIX WIEHOB K BHY-
TPEeHHHM. )

ITpumepn1 bopMya;

* KwC(s)AsG('i) — JIOMyX;

* KsCs5Ax G — JOTHK;

* K(5)CsAs,5G(2) — rsosnmka;

* K312Cax2A242x2G(2) — cypenka;

1 P3+3A|G(3) — STPHIIIHUK;

T K(5)C23)A4G(g) — sicHoTKa;

T K5)C1,2,2)A5+4),1G1 — ropox.



Tnasa 17

Mopdoaormueckoe
pasHooOpa3ue IBETKOB

1. Oxononsernux

Kak yxe GRUIO CKa3aHO B NpeAbIIyIlei IJIaBe, OKOJIOIBETHUKOM Ha3hIBalOT
COBOKYITHOCTB JINCTOBHIHBIX WIM MHLIX MO ¢GOpMe 3JIEMEHTOB, PacIOIOXEHHBIX
BOKPYT criopouiUIoB. B 3aBUCHMOCTH OT 0COOEHHOCTEH €r0 CTPOEHHMs pa3InyaloT
HECKOJIbKO THIIOB LBETKOB (puc. 231).

Axaamuonbie IBETKM He HMEIOT OKOJIOLIBETHUKA, X Ha3bIBAIOT robiMU. Takue
LIBETKY CBOWCTBEHHHI HBe, siceHIo (puc. 231 A).

Tanaoxaamuonsie UBETKH XapaKTePU3YIOTCS MIPOCTHIM OKOJIOLIBETHUKOM, 3JIe-
MEHTBI KOTOPOTO MOTYT OBITh PACIIONIOXKEHEI B ONMH KPYT, KaK Y Mapy, KaTyXXHHUIIbI
(puc. 231 B).

Hunnoxsamudnsie BETKU € ABYXKPYTOBBIM OKOJIOLIBETHUKOM. OHHM ObIBalOT
2 THMIIOB. 20MOXAGMUOHble 1IBETKM C TPOCTHIMHM OKOJIOI[BETHMKAMM, COCTOSHIU-
MH U3 OOMHAKOBHIX 3JIEMEHTOB B BHJE JIMCTOYKOB, YeINyeK, IIETHHOK M T. I.
(puc. 231 B), xapaKTepHHI Ji1 OXHOLONBHEIX PACTEHMIA: TIONbIIaHA, OXUKH, Ka-
MEILIA; 2emepoxAamudHbie LIBETKH C ABOWHEIMM OKoJoLBeTHHKaMHu (puc. 231 T, II),
I depeHINPOBAHHEIMH Ha YallleykKy M BEHYHMK, CBOMCTBEHHH JBYHOJNBHBIM
M HEKOTOPHIM OTHONOMBHEIM (YacTyxa). YanreMCTHKM M JIEIECTKH MOTYT pely-
LupoBarbes. B nepBoM ciiydae UBETKM Ha3HBAIOT anocenanbivimu (OT rped. apo —
6e3, u Jar. sepalum — YameNUCTHK) (TPHUKHHK, HEKOTOPHIE CJIOXHOLBETHBIC)
(puc. 231 X), Bo BTOpoM — anonemanvhoimu (OT Tped. petalum — JEMeECTOK)
(MamXeTKa, LBETKH KOTOPOi MMEIOT 4 yalenucTHKa, Yepeayioiuecs ¢ 4 Ipu-
JINCTHHKAMM 3THX YamexmcTukos) (puc. 231 E).

B anoxaamudneix 1BeTKaxX peQyLHMpOBaH BeCh OKOJIOIBETHMK, BHENIHE OHHU
CXOZHBI C aXJaMHUOHBIMH LIBETKAMH, OTCYTCTBHE OKOJOLBETHMKA B KOTOPHIX
NEepBHYHO.

IpocToii OKOJMOLBETHMK M Yalleyka MOTyT ObiThb CBOOOMHO- HIIM CpOCT-
HONMCTHBIMM, a BEHYNK — cBoGONHO- WM cpocTHonenecTHeIM. Hepemko mx
HA3LIBAIOT COOTBETCTBEHHO CHMAMHOJIMCTHRIMY U cliaiiHonenecTHbIMU. CpacTaHue
3JIEMEHTOB OKOJIOLIBETHUKA BO3MOXHO JBYMsI ITYTSMHU.

B nepBoM ciydae 3JIEMEHTHI KaXIOro Kpyra OKOJIOLBETHMKA 3aK/IabiBaloT-
cs1 Ha I[BETOJIOXE OTHCNbHBIMM GYyropKaMH, OCHOBaHMS KOTOPBIX BIOCIEACTBHMH
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Puc. 231. PasHooGpa3ue 1LBETKOB 10 XapaKTepy OKOJOLBETHUKOB: A — axJaMHIHBIA
(rombiit) o6oemonbii LBETOK siceHss; B — rarioxaMuIHBIA 1BETOK KamyXHHUUB; B —
TOMOXJIAMHAHBI LBETOK rycuHoro ayka; I, JI — retepoxnamunnsle userku dactyxu (I')
M 3Be3myaTku; E — amoneranpHBli uBeTOK MaHXeTkH; X — anocemanpHbli 1BEeTOK
THICAYETIMCTHIKA. 3UroMopdHbic UBETKH: 3 — HBETOK KYNBIPA ¢ HUXHEH 3aBA3bIO;
M — userok 6opua ¢ BepXHUM YalleJMCTHKOM B BUie 1wieMa; K — 1BeTOK JBHAHKH
co wmopueM; JI — 1BeTOK 3MaKa.

Obo3navenus: B.LY — BEPXHSAS LBETKOBas YEUIyS, IMH — TUNAHTHI, H.3B — HIKHSAA
33BA3b, OLLTI — OKOJOLBETHBIE IUIEHKH (JIOMMKYMH), IUIH — MBUIbHHUK, IUIC — TIPHIMCT-
HHMKM YallleJIMCTUKOB, MIONAapHO CPOCIINECS MEXAY CO00#, H.3B — MOMYHIKHSASA 3aBAA3b,
I.pIl — NIEPUCTOE PHUILIE, NICT — MECTHK, NICTJ — MNOACTONGHE, pu — pPBUIBLE, T4 —
TBIYMHKA, IUT — IDIeM, I — LIIopewt
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Pa3pacTaloTcs B TaHITCHTAILHOM HAaNpaBIEHWH M COEMMHSIOTCS MeXny coboi,
o0pa3yss MHTEpKalspDHO PacTyllylo TPyGKy, 3aKaHYMBAIONIYIOCA 3yOLAMH WM
JIONacTAMM, COOTBETCTBYIOLIMMH CBOGOIHBIM (BEPXHUM) YaCTAM JMCTOYKOB OKO-
JionBeTHHKA. Tako#l THI CPacTaHMs OTMEYEH NpPH Pa3BUTHH CPOCTHOIMCTHOTO
OKOJIOLIBETHHKA (hirokca.

Bo BropoM cilyyae 3JIEMEHTHI KaXTOTO Kpyra OKOJNOLBETHMKA 3aKJIabiBa-
10TCSl Ha LIBETOJIOXE B BHJIE OOIIETO KoMbLEBOro sanmmka. HexoTopoe BpeMsi oH
PaBHOMEPHO PacTeT BBEPX, 00pa3syd TPyOKy, pocT KOTOpOii 3aTeM COCpENOTOYH-
BaeTCA JIMIIb B ONPENETCHHBIX MECTaX, YTO NPHUBOAMT K (JOPMMpPOBAHHMIO Ha €€
BepXylIKe CBOOONHBIX YacTeil OKONOUBETHHKA. TakuM crmoco6oM pa3BHBaeTCH
CPOCTHOJIMCTHBII OKONOIBETHMK THIKBHI.

Ecnu 3meMeHThl KaXAOro Kpyra OKOJIOLBETHHKA 3aKJIQILIBAlOTCA OXHOBpE-
MEHHO M Pa3BMUBAIOTCS COIVIACOBAHHO, BO3HHMKACT NPABWIBHBINA, WIHM aKTHHO-
MopdHBI# 1BeTOK. ECIM OMWH MM HECKONBKO 3JIEMEHTOB OKOJIOIIBETHHKA pa3-
BMBAIOTCA GBICTPee U MHAYe, YEM APYTUe, BOZHUKAIOT HENPABWIbHEIE, WIM 3UI0-
Mop®HEIe IBeTKH, 3UToMop(dus YacTo CBSA3aHa C Pa3HLIMHU pa3MepaMH JIHCTOYKOB
OKOJIOIIBETHHKA WIK 06pa3oBaHMeM HEKOTOPEIMM M3 HUX BHIPOCTOB B BHIE ILI-
POKOTo IIUIEMa WIM YUIMHEHHOro nojnoro ummopua (puc. 231 3-K).

1.1. TIpocToii oKONOUBETHHK

IIpocToit OKONOLBETHUK, COCTOSALIMI U3 APKMX JUCTOYKOB, Ha3bIBAIOT BEH-
YHKOBHIHBIM, a COCTOSIIIMIA M3 HEB3PAYHBIX OYpHIX, 3€IEHOBAThIX, OOBIYHO MEN-
KHX 3JIEMEHTOB, — YallleYKOBUAHBIM. JIMCTOYKM BEHYMKOBUAHOIO OKOJIOLIBET-
HHMKA 10 BHEIUHEMY BMIYy M aHATOMMYECKHM CXOHHHI C JIEIECTKaMH IeTepoxiia-
MMIHBIX I[BETKOB. JIMCTOUKH MPOCTOTO OKOJIOIBETHHKA OOBIYHO pacIiojiaralorcs
MYTOBKaMH.

BeHYMKOBHAHBIA OKOJIOLIBETHUK MOXET OBbITh pPa3ieNbHONMCTHBIM, KakK
y TIONbNAHA, JIWIMH, TIPOJIECKM, M CPOCTHOJIMCTHBIM, KaK y Jangeima. ITpu
Pa3sBUTHH €r0 LIBETKA Ha IIBETOJIOXE 3aK/IaNBIBAlOTCA ABa 3-wIEHHKIX Kpyra Oy-
TOPKOB, Yepeayloumxcsi Mexay coboif. B mampHeiimeM mpoucXOmUT HE TOJBKO
TaHTeHTAJbHOE pa3pacTaHWe MX OCHOBAaHUM, HO M pagMalbHOE CpacTaHHe: Ka-
XIBIA JIMCTOYEK OKOJNIOLIBETHUKA HApPYXKHOrO Kpyra cpacraercsi ¢ 2 JIMCTOYKaMH
BHYTPEHHETro. ¥ rHalliHTa JIUCTOYKA BEHYNKOBHIHOIO OKOJIOLIBETHHKA CPaCTalOT-
¢ Ha HeGOJIBIIOM MPOTSIKEHKMH, 006pa3sys TpybKy, O AJIMHE PaBHYIO CBOGOIHEIM
cerMeHTaM. SIpKO OKpalieHHbIe BHIPOCTHI JIHCTOYKOB OKOJIOLBETHHKA HapuMcca,
cpactasch Mexay co6oif, GOpMHUpPYIOT npugenyux B BUAE KOPOTKON WX NOBOJIb-
HO WIMHHOK BOPOHKOBUIHON TpYOKM, BO3BBILIAIOMIECHCA HaX OKOJIOLBETHHKOM
M OKPYXAIOIe# THIYMHKH M NECTUK (Y HApLMCCa MO3THYECKOro IPHBEHYMK OYEHb
KOPOTKHiA).

YV GONBIIMHCTBA pacTeHHiI BEHYUMKOBUIHEIE NIPOCTHIC OKOJNIOLBETHUKY aKTH-
HoMmopdHbIe. 3uroMop¢us BeIpaXeHa y IINMaXHHUKa, WIK IMaMoiyca, y peacra-
BHUTeNe ceMeicTBa OPXHIHBIX.
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YaieykoBUAHbIE OKONIOLBETHUKH TaKXe pa3HOOOpa3HbL. Y 0XVKH, CHTHHKA
OKOJIOLIBETHMK COCTOMT M3 6 MEJKUX IUIEHYaThiX JIMCTOYKOB, Y KaMBilla —
U3 6 NBYXKPYTOBBIX HIETMHOK, Yy MYIIHMIL — M3 MHOTOYMCIEHHBIX BOJIOCKOB,
Pa3pacraionMxcs o Mepe pa3BUTHA IUIOAA.

HHTepecHO CTpPOEHHUE LiBeTKa 31akoB. OJHH MCClIeOBaTeM CYMTAIOT €TO ro-
JIBIM, axXJIAMMAHBIM, IPYIUe I101araloT, YT0 OH MMeET IUICHYaTHii OKOJIOLBETHHK,
HapYXHBIH KPYT KOTODOTO IPENCTABIIEH @epXHeil yeemxoeol “eulyeli, BOSHUKIIEH
BCJIEACTBHE CPAaCTaHMA ABYX JIMCTOYKOB, a BHYTPEHHUI KpYT COCTaR/ISIIOT 2 1IBET-
KOBblI€ IIEHKN — #0duKcyast. LIBETOK IJIOTHO IPHKPHIT CHAPYXKM NIPHLIBETHUKOM —
HUMCHeli YéemKo6oli Yeulyeli, y HEKOTOPHIX pacTeHmil oHa octucrasd. Habyxas Bo
BpeMs LBETCHMS, LIBETKOBbIC IUICHKH Pa3BUTaloT HXHIOI M BEPXHIOIO LIBETKO-
Bbl€ YeLIyH, OCBOOOXAas1 NNPOCTPAHCTBO ISl BHIXOAA HAPYXy THIYMHOK M PhUIbIIA
nectuka (puc. 231JI).

1.2. Yameuxa

Yaineyka COCTOMT M3 YaIIeTUCTUKOB, OOBIYHO NPECTABISIOUIIX COOO0M LieNb-
Hble CHIAYME JIUCThS C INMPOKMMHU OCHOBAHMSAMH, OTXONALIMMH OT LIBETOJIOXA.
Y HeKOTOpBIX pacTeHMil, HaIpUMep, Y 3EMJISHUKH, JIallyaTKyl, 'paBwiaTa, MaH-
XETKM YalIeIMCTUKA MMEIOT 110 2 NPIIMCTHUKA, KaXIbIl U3 KOTOPBIX cpacTaercs
C NPUIKCTHUKOM COCEIHEro yamenucTuka. Tak oGpasyercsi nodwawue, WHACIO
JIMCTOYKOB KOTOPOTO PaBHO YMCIY YaUIETMCTHKOB.

YanreMCTUKM 3aKJIafbIBAlOTCS HA IBETOJNIOXE paHbIIe JIEIECTKOB, B alM-
KIIMYECKHX I[BETKAX OOBMHO HE OXHOBPEMEHHO, a IOCIEHOBATENbHO, OOBLIYHO
MPOJOJIKAs JIUCTOBYIO CHMpPalb BET€TaTUBHBIX JIMCTHEB, YTO NONTBEPXKOAET MX
MPOMCXOXIEHUE U3 BEPXHHX JIMCThEB N00Era, C KOTOPHIMUM OHH CXOOHEI M aHaTO-
MHMYECKH.

YauenucTuk MMeeT AMUICPMY C YCTBUIIAMM, THIIONEPMY, COCTOSIIIYIO M3 60-
Jiee WIM MeHee TOJICTOCTEHHBIX KJIETOK, ONHOPOAHBIA Me30hWUI, B KIeTKax
KOTOPOr0 MHOIO XJIOPOIUIACTOB; B HEM Da3BUTHI TakKXkKe MEXaHUYECKHE TKaHH,
TIpoBOAAIas CHCTeMa OOLIYHO TIpeJCTaB/IeHa 3 pa3BeTBICHHBIMHU ITyYKaMH.

Y GonpIIMHCTBA pacTEHMI YalIEIMCTUKY 3€JIEHbIe Wi 6ypoBaThie, HO HHOTAA
OHM SPKO OKpalieHbl. XKeJThie MHPOKOSHLECBUAHBIEC YAIIeIMCTUKY XapaKTepHBI
IS KyTIATbHUIB, JIWIOBRIE — JJISl XXMBOKOCTH, 60pIia, KpacHBIe — IJIS QYKCHH.

Yameykn MOTyT ObITh CBOOOTHO- M CHAHOIMCTHBIMH, aKTHHOMOP(HBIMHU
M 3MroMOphHEIMH.

Y 6anp3aMiHa, MMEIOIETO CBOGOXHOMUCTHYIO S-WIEHHYIO YalIeykKy, XOpOLIO
Pa3BUT JINLIb OIMH YaILIEJIMCTUK, {BA YalICIMCTHKA MaJIeHbKUE, a IBa — HeAopas-
BUTH. Y 60pua BepxHmii (HeNapHbii) YalleNCTHK UUTEMOBHAHBIA (puc. 231 H),
Y KOHCOJIMABI €IMHCTBEHHEBIN YallleJIMCTHK UMEET KpynHkli mmopen. B o6paso-
BaHMH LIIIOPLA Y HACTYPLMHU YYacCTBYeT OAVMH M3 YaIIeTMCTUKOB BMECTE C LIBETOY-
HOI OChIo.
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3uromMopdHbie cnaifHOMMCTHEIC YaIleYKu CBOMCTBEHHBI IIPEACTABUTENSIM CE-
MeilcTBa Iy6OIBETHRIX, Y KOTOPEIX JMOO OXMH M3 5 ee 3yOLIOB 3HAYMTEIBHO
KpynHee ocTanbHbIX (puc.232 1), mmbo yameyka nByryGas, B KOTOpoil CBO-
GoHBIE YacTM ABYX COMMKEHHBIX M CPOCLIMXCS MeXHy COGOM YalieIMCTHKOB
06pa3yloT HIXKHIOI, a 3 TAaKKe CPOCHIMXCH YaIIEJMCTHKA — BEPXHIO IyGy,
y LIUIEMHHKA Ha Hell pa3BUBAeTCs MOJbIH MEIIKOBUAHEIA BEIPOCT.

Y MHoOrux pacTeHMi YalleMCTUKH ONANaloT IOC/e UBETEHHS, a y MaKa —
npd packpeiBaHuu GyroHa. Hepeako OHM COXpaHSIOTCA NpHM ILIOLAX B BHICE
3aCOXIIMX JINCTOYKOB, KaK y fA0NOHM, IpyliM; y ¢H3amca OHH CHIBHO pa3-
pacTaioTcsi BOKPYT IUIofa, MpHOOpeTas SpKO-OPAHXKEBHIll LBET, IPUBICKAIOLIMIA
XMBOTHBIX, PacIIPOCTPAHSAIOMMX IUIOAB M CEMEHa. Y TPOIMYECKOro AMITEpO-
Kapryca 2 YalleJNCTHKA NPEeBpallaloTcsl B KPYIMHble KPHUIOBHIHBIE BBHIPOCTHI,
Y CIIOXHOIBETHHIX — B BOJIOCHCThIE XoXoinku (puc.232 E) win KproukoBuHble
06pa30BaHuUs, CIIOCOOCTBYIONIME PAaCIIPOCTPAHEHHIO IUIONOB.

1.3. Bemunk

Pycckuit 6oranuk Huxonait Wsanosny Kyssenos (1936) HasmBan msetox
YyIOM M Kpacoil COBPEMEHHOrO PacTHTEIbHOrO MMpa. YIMBHTEJIbHas KpacoTa
LIBETKOB CBsI3aHa MpPEXIE BCETO C HANMYMEM Y HUX SPKOrO BEHYMKA.

B npouiecce 3BOMIOLMH COCTABJISIONINE BEHYMK JIETIECTKH IIPOU3OLLIH U3 Thi-
YMHOK, YTPaTHUBIINX MBUIBHUKM. TecHast CBA3b MEXIY JIENECTKAMHM M TRIMUHKAMH
TIONTBEPXAAETCSA TEM, YTO NPOBOASAINIE MYYKH THIMMHKY M JIENeCTKa MPeACTaBIs-
10T o600 2 BETOYKM OJHOTO JUXOTOMMYECKH Pa3BETBICHHOIO Iy4YKa I{BETONIOXA.
C npeoGpa3oBaHNEM TRIYMHOK B JIETIECTKU CBA3aHO 00pa3oBaHMe MaXpOBEIX I{BET-
KOB, KaK y I'BO3IMKHM, PO3bl, XOTS B HEKOTOPHIX CIIy4yasix MaxpoBOCTb BO3HMKAeT
BCJICACTBHE PaCLIEIUIEHHUs JIETIECTKOB B IIPOLIECCE UX Pa3BUTHSI.

KrnaccryeckuM mpuMepoM BO3MOXHOCTH IIpeBpAIeHUS TRHIYMHOK B JIETIECTKH
CITyXaT 1{BeTKH Oenoii KyBIIMHKU. OIHAKO BLISICHEHO, YTO HapyXHBIE JIEMECTKH
aHaTOMUYeCKH Gojiee CXOOHHI C yameaucTUkaMH. ITo3ToMy Henb3s UCKIIOYHUTH
M BO3MOXHOCTb 00pa30BaHMs JIETIECTKOB U3 YaLIEJIUCTUKOB XOTA Obl B HEKOTOPBIX
HamnpaB/IeHUsX 3BOMIOLMM LBETKOBBIX PaCTEeHMIi. Y JIOTHKOBBIX IpeoOpa3oBaHHE
THIYMHOK B JIETIECTKY CBSI3aHO HE TOJIBKO C YTpaToif MMH CIIOCOGHOCTH K CIIOpO-
06pa3oBaHMIO, HO U ¢ MpHOGpeTeHHEM (DyHKIIMM HEKTAPHHKOB.

JlenecTKH 3aKIabIBalOTCA Ha LBETONOXE MO3NHEE YAIIETMCTUKOB, B LIMKIIH-
YecKMX ¥ TeMMIMKINYECKMX 1IBETKAX OHM PAacIoiaraloTcs MyToBKamu. B orTim-
YHMe OT YallleMCTMKOB, OHM MMEIOT HEXHYI0O KOHCHCTEHIIMIO M paHO OnajaioT.
Y GonbIIMHCTBA PacTeHMl JIEMECTOK COCTOMT M3 SIMAEPMbI, HEMHOTOCIOHHOroO
OIHOPOIHOTo Me30U/LIa ¥ eQUHCTBEHHOIO, AMXOTOMHYECK! BETBALIErocs Ipo-
BozsmIero myyka. ViHorna Betpeyarorcs 1—2-ciioMHbIE IENECTKH, KaK Y HEKOTOPBIX
BHJIOB BaCWIbKa, B 3TOM CIIyyae B HUX HE pa3BUBaeTCsI Me30(uLIL.

BapxaticTocTh JIeNecTKOB MHOTHX PacTeHHit 0GBACHAETCA 06Pa30BaHHEM HX

SIHMACPMANIbHEIMU KJIETKAMM COCOYKOB, WaM mamwur. LIser oGyciomneH nu6o
28 3ak. 53
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X H.3B 3 "

Puc.232. Hexoropsie 0co6ble THITBI CTPOCHUA OKOJNIOLBETHHKA: A — JIETNECTOK JIIOTHKA
¢ Yeuryikoii, IPUKPHIBAIOWIENH HEKTAPHYIO AMKY; B — JenecTok CMOJIKM ¢ HOTOTKOM,
orru6oM u npuBeHUYHKoM; B, I — TpyGuaro-BOPOHKOBHMAHBIN BEHYHK OKOMHHMKA C NpH-
POCIIMMH K BHYTPEHHEN 4acTH ero TpyOKM THYMHKAMHM, YepeldyIOIIMMHCA C BHIPOCTAMHU
TIpUBeHYHKa; I — OBYTyOBIi BEHYMK NMHKYIbHHKA; E — S3LMKOBEIA LBETOK LIMKODHS;
X — N0XHO-13BIMKOBBIN LBETOK THICAYEAMCTHUKA C TPEXIONACTHBIM TUIaCTUHYATHIM OT-
rH60M; 3 — BOPOHKOBHIHBI UBETOK BacHIbKa; M — MOTHUIBKOBEIN BEHYMK YHHBIL.
Obo3navenus; B.r — BepxHsA ryGa, BC — BECJNO, B.YIMY — BOJOCKHM Yale4yKH, 314 —
3yOubI YamIeYyKd, KP — KpBUIO, JUI — JIONOYKA, H — HOTOTOK, H.I — HWDKHAA ry6a,
H.3B — HUXHASA 3aBA3b, OTT — OTIUG, IBH — NMPUBEHYHK, IUIH — IBUILHUK, NIC — TApyc,
Pl — phUIBbLIE, CTII — CTOASHK C ABYMA 3aKPYYMBAIOIMMUCS PRUIBLIAMH, T.BH — TpyOKa
BEHYMKa, TY.T — THIYMHOYHAsA TpyOKa, ¢ — ¢uar, yin — yenrylika, Ynry — yameyka
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HaJIMYHEM B KJIETKaX Me30(HLIa KPaCHOBaTO-OpaHXEBhIX XPOMOILIACTOB, COIED-
XaUMX KapoTHHOMIMI, KaK Y JIIOTHKA, JMOO comepXaHHMeM MHUIMEHTOB, PacTBO-
PEHHBIX B KjleToyHOM coke. XKenras okpacka cBsizaHa ¢ HaJM4MEM aHTOXJIOpa
M TIPOM3BOXHBIX (hIaBOHOB, KOPMYHEBHII 1IBET ONpPENEISIET NIPUCYTCTBHE aHTO(DE-
uHa. HauGonee pacripoCTpaHeH aHTOLIMAH, OKPacka KOTOPOro 3aBHCHT OT KMC/IOT-
HOCTH KJIETOYHOIO COKa: B KHMCJIOH cpelle OH KpacHbIif, B IIEJIOYHON — CHHMIA
umi ¢uoneropblii. C M3MEHEHMEM KHMCJIOTHOCTM BaKyOJIsIPHOTO COKa CBSI3aHO
M U3MEHEHHE OKpPacKM BEHYMKA B II€pHOI LBETEHHM:A Y MEAYHMIIBI, He3abyiuxu,
COYeBHYHMKA BECEHHETO M IPYTUX pacTeHMii. B GesbIx ierecTkax NUrMEHTOB HET,
HO B HUX MHOT'0 KPYITHBIX MEXKJIETHUKOB, 3aIIO/THEHHBIX BO3IYXOM, OTPAXAIOLIMM
CBETOBBIE JIy4H.

Kak ¥ yamemMcTuKH, JIEMECTKN MOTYT OBITH CBOGONHBIMM M CPOCIIMMMCS.
JlenecTok cBOGONHONENIECTHOIO BEHYMKa MPEACTABRISET coGoi LENbHYyIo, 3y0ya-
TyI0, 160 B TOM WIX UHOHU CTENIEHU PaCWICHEHHYIO IUIACTHHKY, MIPUKPEILIEHHYIO
K LIBETOJIOXY CY>K€HHbIM OCHOBaHHEM. Takoii jierecToK, Kak y JIIOTHKA, Ha3bIBalOT
cudsuum (puc.232A). B mpouecce pasBUTHS OCHOBAHMS JIEECTKOB HEKOTODHIX
pacTeHUii BHITATUBAIOTCHA, 00pa3ys Hocomox. B 3TOM ciyyae paclIMpEHHYIO JM-
CTOBHZIHYIO YacCTh JIEIECTKA Ha3biBalOT omeubom. OCOOEHHO IMHHBIE HOTOTKH
CBOMCTBEHHBI LIBETKAM CO CPOCTHOJNMCTHBIMU YalleykaMH, KaK Yy TBO3IUKH,
CMOJIKM, MBUIBHSIHKH. Y CMOJIKM B MECTE NepeXofia HOroTKa B OTTHO pa3BMBAIOTCS
2 MEJIKUX JIMCTOBMIHBIX BEIPOCTa — NpuGeH4uKx, Win KopoHka (puc. 232 B).

PasnenbHONENECTHRIE BEHYMKM MOTYT OHITH KaK aKTUHOMODP(QHBIMHM, Kak
y repaHu, 3eMJISIHUKM, BogocOopa, Tak ¥ 3MroMOp(dHbIMH, KaK y puanku.

CBoeobpa3Hoe CTpoeHHe HMMeeT 3MroMOpGHBEI BEHYHMK Topoxa M IPYrUX
npeficTaBuTenell ceMeiicTa 6060Bb1x. Ero HassiBaloT Mombiabkogom (puc. 232 1),
BeHuuk 5-unennsiii. CaMplit KpYITHBIH JIENECTOK, PaCIONOXEHHBIN BEPTUKAIBHO,
Ha3BIBAIOT ¢haacom, WM napycom. 2 6ojiee MEJNKMX JIeNIeCTKa HeIpaBHIbHOMN
(hopMbI, HaxopALIMEC IO TIAPYCOM, — KpbUlbAMU, VIH 6ecaamu, a TIPUKPBITHIE
UMH 2 emie Gostee MeJKHX JIETIECTKa, YacTO CPacTalolnecs oTrubamMu, — 20004k oti.
Y KiieBepa JienecTk cpacTaloTcs HOroTkaMi. MoTBUIBKOBBIM BEHYHMK COYETAeTCs
CO CPOCTHONIMCTHOM YalieyKoii.

Y BepGeiiHuKa, ceIMIYHMKA JIENIECTKU CPACTAIOTCH JIMIIb B OCHOBAHHM Ha He-
6oMBIOM NpOTsIXeHUMH. Takoi BEHYMK JIETKO NMPHHSATH 33 CBOGOTHONEMECTHBIH.

TunuuHele cpocTHONENECTHBIE BEHYMKM OYEHb pa3HoobpasHel. OHU pa3-
JIMYaIoTCA JUIMHOM TPyOKH M OTrHOOB, pa3MepaMM, OYEpTaHHMSAMH MPOJOIBHBIX
CEYEHHH M APYTMMH Npu3HakaMHd. BeHYMK MoXeT OBITH B3IYTHIM, MOYTH WaApo-
6UOHbIM, KaK Y GDYCHHKM K0A0OKOALYAMbIM, KAK Y KOJIOKOIBYHMKA; 60POHKOBUOHBIM,
KaK Y BbIOHKa; mpy6uamo-Kosecosudnsim, Kak y ¢iokca (OTruGsl nepneHIuKyIsp-
HBI HOTOTKAM); K04eCO8UOHbM, KaK y He3abyIKu; mpy6uamem, KaK y KoIIaubei
JaNKy ¥ APYTHX CIOXHONBETHBIX (puc. 231 XK).

B cpocTHonenecTHEIX BEHUMKAX NpPMBEHYMKH, €CIM OHHM €CTh, MpPENCTa-

lzmenu SI3BIYKOBMIHBIMHM WJIM MHOM (GOpMBI BEIPOCTAMM, IIETMHKAMH, IyJKaMy
8*
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BOJIOCKOB. OHM pacnojiaralorcst P OCHOBaHMH OTTH0O0B, NPUKpPHIBAs BXOX B 3€B
Tpy6KH (puc. 232T). '

Oco6yi0 ¢popMy 3MroMop¢hHOro CpOCTHONENECTHOIO BEHYMKa MMEIOT Tpea-
CTaBUTEIM CeMeiCTBa T'YOOUBETHHIX. Y GONBIIMHCTBA BUAOB BEHYMK 0gyeyouiil.
OT BepxHeit yacTd TpyOKu, 06pa30BaHHOM CPOCIIMMUCS HOTOTKAMU IISITH JIETIECT-
KOB, OTXOIAT B¢ CBOOOIHBIX I'YObl: HUDKHSSA, TPEXJIONACTHAS, BOHUKILAS BCIIS-
CTBUE HEIOJIHOTO CPAcTaHUSA OTTUOOB TpeX JIEMECTKOB, M BO3BHIILIAIOLIAsICA Haj
Hell BepXHASA, OOBIYHO IIUIEMOBMAHAS, WIM IUIOCKAsl, COCTOSIIAS U3 CPOCHIMXCSH
oTru60B ABYyX JienecTkos (puc. 232 JT). JIByry6uiii BEHYMK MOXKET KOPPEIUPOBATh
C IBYTYOO# Yalleykoif, Kak y IUIEMHMKA.

B s361uk060M BEHUMKE OTyBaHYMKA, IIUKOPUS CPACTAIOTCS HE TOJIBKO HOTOTKH,
HO ¥ OTru6bI, 06pa3sys MIACTHHKY C 5 3y6uamu Ha KoHue (puc. 232 E). Joxcro-
A3bI4K06bII BEHYUK OTIMYAETCH OT S3LIYKOBOTO TPEX3y6UaThIM IUIOCKUM OTTHOOM,
IBa JleTiecTKa 06bIYHO penyuupyotes (puc. 232 X). Takue BeHYUKH CBOACTBEHHBI
MHOTHUM CJIOXHOLBETHBIM, B TOM YHMCJIE HUBTHUKY, THICAYETUCTHUKY. B Kop3nHke
BacHJIbKa KpaeBbie 1IBETKM BOPOHKOBUIHBIE (puc. 232 3).

1.4. OyHKUMH OKOJIOLBETHHKA

PacnipocTpaHeHO MHEHHE, 4TO IVIaBHas (PYHKIMS OKOJIOLBETHMKAa COCTOMT
B IPUBJIEYEHUH XHUBOTHBIX-onbutUuTeNeil. Hapsny ¢ 3Toit maccuBHO#M dyHKIMei,
BO3MOXHOCTb OCYLIECTBIEHUS KOTOPOIf ONpPENeISIOT SIPKasi OKPacka ¥ HEKOTOphIE
0COOEHHOCTH CTPOEHHSI, OKOJIOL[BETHUK UIpaeT BEChbMa BAXHYIO POJib B XHU3HHU
€aMoro 1BEeTKa.

3akiranpiBasich Ha LBETOJNIOXE PaHbIle THIYMHOK M IUIONOJMMCTHKOB M pas-
BUBasICb PaHbIIE 3TUX PENPOAYKTUBHBIX CTPYKTYP, OKOJIOLIBETHHK BHIIOJHSET
dbyHkuMIO MX 3amUTH emle B OyToHe. ILTOTHO mpuiieras OOMH K JAPYIOMY, 3Jie-
MEHTHI OKOJIOL[BETHUKA NPEAOXPAHAIOT THIYMHKM M MECTUKM OT BIMSHUA HeOnma-
rONpUATHBIX (aKTOPOB BHEILHEH Cpelibl, co3/aBasi YCIOBUS I MX HOPMAIBHOTO
pasBuTUs. B 11BeTKax ¢ ABOMHEIM OKOJIOLBETHUKOM 3Ta (YHKLMs CBOMCTBEHHA,
IJIaBHEIM 00pa30oM, YalleIuCTUKaM, UMEIoIM 6oJiee IIOTHOE CTPOEHHUE O CpaB-
HEHMIO C JIETIECTKaMM, YTO B GOJIBIIOM CTENEHU OOBCHSAETCS HAJIMYUMEM B HHUX
CKJIEPEHXUMBI.

Ha paHHMX CTamgusX PasBUTHS LBETKa OKOJIOLBETHHMK Y4acTBYeT B (poTO-
CHUHTE3€, TO €CTb CIYXUT MCTOYHUKOM NONOJIHMTEIBHOTO MUTAHUSA 3JIEMEHTOB
pernpoayKTUBHOM cdephl. POTOCHHTETUYECKH Hanbomnee akTUBHEI YallleIUCTUKH,
HO M JIEMECTKN HEPaCHyCTHUBLIMXCS 1{BETKOB OOBLIYHO cOlepXaT MHOTO KpaxMmaa.
ITo Mepe packpbiBaHUsI GyTOHa Kpaxmal TMAPOJNM3YyeTCs, MepeMelnasch B IIpo-
BOAAIIME NMYYKH THIYMHOK U TUIOAONUCTUKOB. JIMIIb y HEKOTOPHIX PacTeHUM,
HanpuMep, y KUIpesi, IpeMJIMKa, psaa BUIOB JIINH, JIETIECTKU U JIMCTOYKHU MPO-
CTOTO OKOJIOI[BETHHKA COXPaHAIOT HEOOJBIIOE KOJIMYECTBO KpaxMajia BO BpeMs
LIBETEHUA.
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BrisicHeHO, 4TO TEpel HAYalOM LBETEHHS B OKOJNOLBETHHK U3 OCEBBIX
OpraHOB pacTeHUs] MOCTYNAlOT MHMHEPaIbHBIC BEIECTBA, B TOM 4MCIE KaJHii,
Harpuii, pocdop, kansimil. BnocneactBuu oy Taioke MepeMeILaoTCs B THIYMHKH
M NIECTHKH.

OcymiecTBiieHue (DOTOCHHTE3a CONPOBOXIACTCS AKTUBU3ALMEH ABIXaHMS,
Op¥ 3TOM BHIACJAETCS TEIUIOBAs 3HEPTHs, ITOITOMY TeMIEparypa BHYTpU Gy-
TOHA BCerqa BhbIllie, YEM CHApYXH, YTO CIIOCOGCTBYET pa3BUTHIO BHYTPEHHMX
yacTeil mBeTKa.

OKONONBETHUK MHTEHCHMBHO TPaHCITHPHPYET, OCOGEHHO BEHYMK, JICIIECTKH
KOTOPOTO MMEIOT TOHKOCTEHHBIE 3MMAEPMATbHBIE KIETKM W TOHKYIO KYTHKYY.
TpaHcnMpauMOHHAas aKTHMBHOCTh IIOBBIIIAETCS B IEPHOJ LBETEHUS. DTO OAHA
M3 NPUYMH PaHHETo OMaNeHWUs JIEecTKOB. BTopas mpuyMHa cBfi3aHa ¢ Ha-
KOIUICHHEM MMH NPONYKTOB KJIETOYHOTO METAabOoNN3Ma, MOMIEXaUX YIAUICHUIO
M3 1BETKA: AYOWIbHBIX BELIECTB, OKCAIATOB, 3(UPHBIX Maces M T. I,

C npyroit CTOPOHBI, JIENECTKU BHIPAOATHIBAIOT HEKOTOPHIE JIETYYHE COEMMU-
HeHMS, KOTOpbleé HE TONBKO INPUBJICKAIOT ONBUIMTENEH, HO M CIHOCOGCTBYIOT
MPOPACTaHMIO NMBUIBLIEBBIX 3¢PEeH, HAXOMSUIMXCS Ha PBUIBLIE IECTHKA, a TaKXKe
3aBA3BIBAHUIO TUIOAOB, YTO IMOATBEPXIEHO SKCIIEPUMEHTaMH Hall HEKOTOPHIMHU
KYJBTYPHBIMHM PacCTEHUSIMH.

OKOJIOILBETHUKY CBOMCTBEHHBI HACTHYECKHE JBHXKEHUS, IPUBOIALIME K IIe-
PHOIVYECKOMY OTKPLIBAHHMIO M 3aKPBIBAHMIO LIBETKOB, YTO IIPEXOXpaHSET OT He-
GNMaroNpUATHHIX HOTONHLIX YCIOBUU THIYMHKM M TECTMKH. DTO CBA3aHO JIHGO
C U3MEHEHHEM TEMIIEPATYpHl, KaK Y TIONbIIaHa, MO0 TaKKe ¢ M3MEHEHUEM UH-
TEHCHMBHOCTH ¥ Ka4eCTBa OCBELIEHUS, KaK Y KYBUIMHKH, OKOJIOLIBETHUK KOTOPO
3aKphIBaeTcd BedyepoM. JIBIXEeHMs YalleTMCTUKOB M JIENECTKOB 06YCIIOBIEHEI YKO-
POYEHMSIMM U YIIMHEHUSMH X OCHOBaHMI ¢ BHYTPEeHHEH CTOPOHLI. YKOpOYeHHE
BBI3BIBAET CTHOaHME 3JIEMEHTOB OKOJIOIBETHMKA BHYTPb M 3aKpHIBAHUE LIBETKA,
VIUIMHEHUE — €TI0 PaCKpPHIBAHUE.

Takum 0Gpa3oM, OKONOLBETHHK MpEICTaBISIET cOG0i 4acTh CIOXHOH (u-
3MOJIOTMYECKOM CHCTEMBI PacTEHUs, ONpeesioeil BOSMOXHOCTb ONTUMAIBLHO-
TO UCTONBL30BaHMUA BeeX akTOpOB Xu3HeobecneyeH s penpoRyKTUBHLIX OPraHOB
M X 3aLIMTBIL.

2. Anppoueii

2.1. Mopdonorns anapoues

CpaBHHTEIHO-MOPHOIOrHYECKOe U3yYeHHE THIYMHOK, B COBOKYITHOCTH CO-
CTAaBJIAIOIIMX aHIPOLIEH, IIOKA3LIBAET, YTO OHM MPOM3OIUIM U3 JOBOJIBHO ITMPOKHUX
JIMCTOBMAHBIX MHMKPOCTIOPO(ILIOB ¢ 3 XXWIKaMM, Ha BEPXHHX CTOPOHaX KOTO-
PBIX MeXMy cpeaHeidl M 2 GOKOBRIMM XWIKaMH PAcIONArauch Mo 2 JIMHEAHbIX
MMKDOCIIOPaHIHsl, BIIOCJIEACTBUM CPAcTAIOMMXCsl B CHHAHIHH, YaCTUYHO IOrpy-
XCHHbIE B TKaHb IUIaCTHHKY (puc. 233). Takue THIYUHKY BCTPEYaloTCs y Haubonee
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cH HCB
CB,
X IUH

Puc. 233. Craguu sBomouuu Mukpocnopodwia or mia-
CTMHYATOrO JO CMEUMATH3UPOBAHHOIO THIIA.

Ob6o3nauenus: X — XWIKA, HCB — HAACBA3HUK, IUIH —
CHUHAHTH# U3 4 MUKPOCIIOpaHIMEB, CB — CBA3HHUK, CH —
CHUHAHTHMi U3 2 MUKPOCIIOpPaHIUEB

NMPUMUTUBHBIX COBPEMEHHBIX MOKPHITOCEMEHHBIX, B YACTHOCTH Y IETEHEPUH U He-
KOTOPBIX BUIOB MarHOMUM. VX 3BONMIOLIMOHHBIE NpeoOpa30oBaHus LUIM MO NYTH
PENYKUMH CTEPWIBHBIX YacTeil MMKpPOCIOPOGdWLIOB, 00yCIOBUBLIEH MOCTENEH-
HBIA Nepexol] CHHAHTHEB B KPaeBoe IOJIOKEHUE, X COMIXEHHE U MOCNenylolee
cpacTaHue, IpuBealiee K 00pa3oBaHUIO YEThIPEXTHE3AHOTO MbUIbHUKA. HUDKHSS
4yacTh MHUKpocnopodusna gajia Hayajlo MelYUHOYHOU Humu, CPeIHsISA, COeXUHS-
IolIasi MMOJIOBMHKY NMbUIbHUKA, IPEBPATUIIACh B CEA3HUK C MPOBOASIIMM IYYKOM
BHYTpPM, a caMasi BEpPXHSs, BBICTYMalomiasi Hal TbUIbHUKOM, — B INPHIATOK
(nadceasnuk), BIOCHENCTBMU penyuupoBaBuimiics. U3 COBpeMEHHBIX pacTeHHiA
MPUAATKH UMEIOT MbUIBHUKY HEKOTOPBIX CJIOXHOIBETHBIX, OjieaH/pa, 6apBUHKa
u apyrux pacrennii (puc.234 Y, H, P, T).

ITeIbHUKY OYEHB BapbUpYIOT IO hopMe 1 pazmepaM. B ouepTaHUU OHM MOTYT
OBITh OKPYIJILIMH, OBAJIbHBIMM, TIPOIOJITOBATEIMHU, TMHEWHBIMU, C POXKOBHIHBIMH
Boipocramu (puc.234B, I, M, H, O) u 1. 1.

TTBLIBHUK Ha3bIBAIOT HENOOBUNCHbIM, €CIU TIO JUTMHE OH ITOYTH PaBeH CBfA3-
HHMKY M THIYMHOYHAsA HUTh B MECTEe MePexoia B CBA3HMK UMEET TY Xe IIMPHHY,
YTO ¥ B OCHOBAaHWUM WM cierka pacumpena (puc.234B, NI, E), u xauaowum-
€A, €CNM TI0 JUIMHE OH 3HAYMTEJIbHO MPEBRIIIAET CBSI3HUK M MECTO OTXOXICHMS
CHJIbHO YTOHYEHHOM THIYMHOYHOM HUTH HAXOOHUTCSI IOYTU NOCEPEAUHE MBUIbHUKA
(puc.234A).

Ilpy HanHYuKM OYEHb KOPOTKOrO CBSI3HMKA NMOJIOBMHKU IBUIBHHKA HEpEN-
KO pacXomsiTcs B BEpXHeW M HIDKHEH 4acTsX, ¥ OH mpuobperaer X-oOpasHEie
ouyepraHusa. CUIBHOE pa3pacTaHue CBI3HHMKOB, CBONHCTBEHHOE, B YaCTHOCTH, Iy-
GOLIBETHBIM, MPMBOIMT K Pa3IBMIaHMIO MOJIOBUHOK MbUTbHMKA (puc. 234 XK, 3).
Y mandest cBI3HUK UMeeT BUI HEPABHOIUIEYETO KOPOMBICIA, MIMHHOE ILUIEYO
KOTOpOTO HECET HOPMaJIbHYIO TOJIOBUHY IBUIBHUKA, @ KOPOTKOE — €r0 BTOPYIO,
CTEPIJILHYIO YacTh, NIPEBpPallleHHYIO B HEOOJBILYIO TUIACTHHKY. B TaKUX THIYMHKAX
HUTb OYeHb KOPOTKasl.
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C

T

Puc. 234. Mopdonornueckoe pasHoobpasie TRMHHOK: A — po3a; B — uucTak; B —
ropen 3aMenHsiit; I' — wucroren; [l — crpenonuct; E — He3abynxa; XK — xuByuka; 3 —
nuKkyneHuK; U — G6apuHOK; K — mukcupaHtepa; J — nmpeacTaBUTENh CEM. JJaBPOBRIX;
M — yepHuka; H — Bacunex cuumit; O — TonokHaHka; I1 — GarynsHuk; P — oneaup;
C — nBy6parcTBeHHRI aHapolel YHHE; T — cAMMuMecs MLUTBHUKK LIMKOPHS

Y GONBIIMHCTBA PAaCTEHMI NMBUIBHUKM YETRIPEXTHE3MHEIE, MDY 5TOM THE3Na
pacrionaraiorcs BHOJIb CBSI3HMKA, IO BCEH ero JuiMHe. Y apueyrobmyma — Ia-
Pa3sUTHYECKOrO pacTeHMs U3 ceMeiiCTBa OMEJIOBBIX — MBUIBHMK OXHOTHE3IHBIMA,
TaK KaKk HMMEET TOJNBKO OAWH MMKpPOCIIOPaHIWif, y MaJbBhI, MCTOHA IBUIBHUK
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IBYXTHE3IHBIA. Y aHOHHI OYEHb UIMHHBIE NBUIBHMKM pa3fieJieHBl CTEPWIbHOM
TKaHbIO Ha psiI XaMep.

THMUHOYHBLIE HUTH Y OONBIIMHCTBA PacTeHWH TOHKME, LWIMHIPUYECKUE,
HO OHM MOTYT OBITb M IMMPOKUMH, IUIOCKMMHU, KAK Yy KyOBIIKM, KYBINMHKM,
crpenonucta (puc. 2341). Y XoxjaaTku B OCHOBaHHU THIYMHOYHOM HUTH pa3Bu-
BaeTcd INNOpell, a Y NaHKpaTUyMa — KOpPOHa B BuAe GaxpoMyaTtoil BOPOHKH,
COEIVMHSIIOLIEH OCHOBAHMSA THIYMHOYHBIX HUTeH (puc.235).

Puc. 235. IIBerok maHKpaTMyMa C KOPOHOi, co-
eAUHSIOIEH OCHOBaHMS THIYMHOYHBIX HUTEM.
Obosnauenun: KOp — KOPOHA, H.3B — HIKHAA
3aBfi3b; OTT — OTIUO, T.H — THIMHHOYHAA HUTH,
T.OKII — TPYOKa OKOJIOLIBETHHKA

Yucno THIMUHOK B LIBETKE BAPHUPYET OT OMHOM, KaK Y HEKOTOPHIX OPXHIHEIX,
IO BEChMa MHOTOYMCJIEHHBIX, KaK Y MarHOoJMnM, KyBIUMHKH, JIIOTHKA.

TEYUHKY MMEIOT THG0 ONMHAKOBEIE, THGO pa3HBIe HO JUIHHE HUTH. Hud-
(depeHIManys THMMHOYHBIX HUTEN Ha JIMHHBIE M KOPOTKME Yallle BCETO CBOIA-
CTBEHHA TBIYMHKAM Pa3HBIX KPYTOB aHIpOLEs, PeXe — OXHOMY U TOMY Xe KpYTy.
Y KpecTolBeTHBIX, HapUMeEp, 2 THIYMHKU HapYXHOTrO Kpyra Kopode 4 THIYMHOK
BHyTpeHHero. Takue THMMHKM Ha3bIBAIOT YETBIPEXCHJILHBIMHU. Y IyOGOLIBETHBIX
TBIYMHKH ABYCHJIbHBIE, OHHM PACIOJIOXEHBI B ONHOM KpYTe, HO 2 M3 HUX JJIMHHEIE,
a 2 — KOpOTKHeE.

Kak u mpyrue aneMeHTHI I[BeTKa, TRIMMHKM MOIYT CPacTaThCsl MEXIY COOOM.
Awnppoueit, cocrosmuii U3 CBOGOTHBIX THIYMHOK, HA3EIBAIOT MH0200pamcmeenHuiMm,
a eclid BCce THIYMHKHM CPOCIHMCh MeXIy cO0OH HUTAMHU — odHoGpamcmeerHuiMm,
KaK y KHCIHIBI, TepaHH, JIONHHA. Y POro3a INHMPOKOJIMCTHOrO 3 THIYHHKHM
CpacTaloTcss HUTSMH MOYTH Ha BceM NpoTsDkeHuHu. Eciu cpocmuecs: TBMMHKHA
COCTABJIIIOT 2 IPYMIbl, TO HE3aBUCUMO OT YHMCJIAa TBIYMHOK B KaXIOU M3 HHX,
aHfpoueil Ha3LIBAIOT dsybpamcmeaentvim. Tak, y ucTofa 8 THIMMHOK CpAcTaloTCs
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B 2 rpynnsl mo 4. Y 4MHBI, ropoxa, Kjie€Bepa cpacTaloTcs, o6pasys TpyOKy,
9 TBIMMHOK, NMPUHANIEKAIMX K 2 KpyraM, a ofHa TRIMMHKA BHYTPEHHEIO Kpyra
ocraercsi cBoGomuoli (puc. 234 C). V clOXHOUBETHHIX CIMNAIOTCS NBUTBHUKY
(puc. 234 T), o6pasys TpyOKy, OKPYXaIOILYI0 CTONGHK MECTHKA, OMHAKO HEPEMIKO
B NEPMOA LIBETEHMs NMBUIBHUKM PACXOAATCSA. ¥ HEKOTOPHIX PACTEHHM THIYMHKHU
B mpoliecce Pa3sBHTHA PacCIICIUIAIOTCS. DTO CBOMCTBEHHO THIYMHKAM MAIbBHI,
KIICIIEBHHEI.

TecHasd COMMKEHHOCTh 3aYaTKOB THIYMHOK M JIEMECTKOB B IpOLIECCE Pas-
BUTHS LBETKA ONpenesseT BO3MOXHOCTb MX CPacTaHMs y HEKOTOPHIX PaCTEHMIA.
Y rBO3IMKM THIYMHOYHBIE HUTH IPUPACTAlOT K HOTOTKaM JIENECTKOB. B 1BeTKax
€O CHalHOJIEIECTHHIM BEHYMKOM THIYMMHKM MPUPACTAIOT K MX Tpy6xaM (puc. 232T)
Ha GOJIBIIEM WIM MEHBINEM NPOTSXEHUHM. THYMHKHM, KaK yXe ObUIO CKa3aHo,
y4acTBYIOT ¥ B (POPMUPOBaHMM THIIAHTHS.

OcHoBHast (yHKUMS THYMHOK — 0O0pa3oBaHME MNbUIBLIEBEIX 3€peH, pas-
BHBAIOIIMXCSA B THe3[daX MbUIBHUKA. OXHAKO HEKOTOphie THIYMHKM HE HMMEIOT
NbUIBHUKOB. Takue cTepwibHbe TRHIYMHKY Ha3KIBAIOT cmamutodusmu. OHM npeq-
CTaBIAIOT co0oii JIHO0 00pa3oBaHUs NMPOMEXYTOYHOrO THIA MEXIY THIYMHKAMK
M JIeNeCTKaMM, KaK Y MarHoiuu, 6enoit KyBIIMHKH, 160 MpeBpalalorcs B ceKpe-
TOpHEIE DJIEMEHTHI 1IBETKa, BHIpabaThIBalolIMe HEKTap. Y aMCTHUKA CTAMUHOIMH
CXOOHEI C HHTAMH HOPMaJIbHRIX TBIYMHOK, Y BOZOCOOpa OHM MMEIOT BHA TPO-
3payHbIX MPOAOJINOBATHIX JIMCTOYKOB C 6aXpoMYaTEIMM KpasiMH, a y Genosopa —
IIMPOKOOBATBHBIX TUIACTUHOK, PACCEYEHHRIX HABEPXY Ha HUTCBUIHBIE CETMEHTHI,
3aKaHYMBAIOIIUECS XeIe3KaMHM.

-

2.2, Pazsurne ThMMHKH. Mukpocnoporene3 H (popmMupoBanme
" MyXckoro ramMerodura. BeKphiBanHe NbUILHHKA

THUMHKY 3aKJIaIbIBAIOTCA Ha LBETONOXE B BHAE GYTOPKOB IOCHE MOSIBIIE-
HUS Ha HEM 3a4aTKOB OYAYIIEro OKONOIBEeTHUKA. M3 Gyropka, mepBOHaYaIbHO
COCTOSIIIETO M3 OTHOPOAHHEIX TOHKOCTEHHBIX KJIETOK, (hOpMHMpYeTcsl NBUIbHMK,
a TBIYMHOYHAs. HUTh Pa3BUBAETCS MyTeEM MHTEPKAIAPHOrO POCTa Nepex paciycKa-
HHUEM LIBETKa.

Anaromuyeckas auddepeHIHaUNs NMBUIBHMKA HaYMHaeTcs, Koraa 6yropox
NpHoGpeTaeT YeTHIPEXTONACTHLIE OYEPTAHMS MONEPEYHOro cedeHus (puc. 236
A, B). Ion smunepmoli B KaXION JIONAcTH 0060COGNAIOTCA KPYIIHbE HHALHAIb-
Hble KJIETKM. VIX TaHreHTansHeie (MePUKIMHAILHbIE) HeNeHMs TIPHBOIAT K 06pa-
30BaHMIO 2 CJIOEB: HapYyXHOTO — MApUemanbHoz0 — W BHYTPEHHETO, NAIOLIETO
HayaJio apxecnopuio, Wiu crioporeHHoi TKauu (puc. 236 T, ). KineTku apxecnopust
JIM60 HENOCPENCTBEHHO CTAHOBATCS MMKPOCIIOPOLMTAMH, TMGO IIpeNBapUTENLHO
Henarcsas Mmurorwyeckd. Kaxnas nonacte (popMHUpyIomerocs: IbUIbHAKA C apXxec-
TIODHEM COOTBETCTBYET OJHOTHE3AHOMY MHKPOCIIOPaHTHIO. DIMAEPMA U MPOM3-
BOIHBIE NTAPUETANLHOTO C/IOS COCTARISIOT CTEHKY MbUIBHMKA. DNuiepMa MMeer

THIIMYHOE JUIg 3Toi TKaHM crpoeHue. HapyXHEie CTEHKH €€ KIETOK O0OGhIYHO
27 3ax. 53
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Puc.236. HavanbHele cTanuu pa3sBUTHA NbUILHUKA HUBSHHKA.
0O603Ha4enus; Cr.,T — CTNOPOreHHasl TKaHb, CP.C — CPEeAHHI ClOH,
T — TaneTyM, 3HA — SHIOTELHii, 311 — 3NuIepMa

YTONIIEHbl ¥ TOKPHITHI KYTUKYJIOH, a MHOIZAa M BOCKOBBIM HateToM. Kietku
cofiepXaT XpPOMOTLIACTHI.

ITapueranbHbIit ol BCENCTBUE NMEPUKIMHAIBHBIX HEJNEHUH ero KIETOK
obpasyer sndomeyuii, pacroIOXECHHBIA MOX SMHIEPMOM, M HECKOJBKO CJIOEB
NapeHXMMHLIX KJIETOK. DHIOOTELMl Ha3bIBAIOT QuUOPOHOIM CA0eM, €CTH 06004~
KM ero KJIeTOK C BHYTPEHHEH CTOpOHBI UMEIOT pa3sHOOOpa3Hble YTONIIEHHS,
Cnoco6CTBYIOMME BCKPHIBAHMIO MbUIbHUKA (puc. 237 B). Ecnu OH He ydyacTByeT
B 3TOM Mpouecce, T0 060JIOUKH €ro KIETOK He yroiueHbl. CaMblii BHYTpEHHMIA
CJOl pacHoNOXEeHHBIX IOI YHIOTELMEM NapeHXMMHBIX KJIETOK, BbICTWIAIOLIMIA
Kaxnoe THE3N0 NMBUTBHUKA, COCTAaBisieT manemym (Y HEKOTOPHIX PacTeHMi OH
MOXET COCTOSITh U3 2 1 Gonee cnoes) (puc. 237 B). TaneTym MoxeT pa3BuBaThCs
HE TOJLKO M3 HPOM3BOAHBIX NMAPHETAILHOIO CJIOS, HO M M3 HapyXHOro cJos
apxecrnopus.

Mornoasie KJIETKM TaleTyMa OXHOSIIEPHBIE, TO3HEE YUCIIO P B HUX yBe-
JIMYMBAETCS BCJIEACTBHE MHTOTHYECKMX MAEJIEHUN, HEPEAKO OHH COEHMHSIOTCH
MeXnay coGoif, o6pa3ys KpynHBIE€ MOJMIUVIOWAHBIE sApa. Y MOKPHITOCEMEHHBIX
BcTpeyaercst 2 Tuma TaretyMa. IlepBbiii TUIL — cexpemophbiii manemym — co-
CTOHT M3 XeJIE3UCThIX KJIETOK, SKCKPETHPYIOIIMX BELIECTBA B rHe3la NbUIbHUKA.
Bropoit TMII — nepunaazmoouti — BO3HMKAET BCIEACTBUE PACTBOPEHHS 060JI04EK
KIETOK M CIUSAHHUS HX COAEPXHMOro B OOLIYIO Maccy, IPOHHMKAIOLIYI0 B THe3-
no meUtbHHMKa. Comepxamuecs B TaneTyMe NMTaTe/ibHbIE BEIIECTBA BIIOCIEN-
CTBUM MCIOJNB3YIOTCS HAa pa3BUTHe MBUILLEBHIX 3epeH. Haxomsamuecs B ruesmax’
NBUTBHUKA JUIUIOWIHBIE MUKPOCIIOPOLIMTBI (MaTepPHHCKHME KJIETKH MHKPOCIIOp)
MEPBOHAYAIBLHO IUIOTHO COEAMHEHBI. 3aTeM OHH PacXOmsTc M IOKPHIBAIOTCS
Kann030ii, U30IMPYIONIEH MX OT OCTAIBHOTO COAEPXMMOro NbUIBLIEBOTO THE3fA.
Jlensich peayKIMOHHO, KaXablil MUKPOCIIOPOLIMT o6pasyeT mempady Mukpocnop.
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Puc. 237. CrpoeHue NbUIbHHKA: A — HEBCKPLIBIIMIACS NMBUIBHHK;
B — BckpeiBIUMICH NMBUILHUK, B — CTEHKA IBUILHUKA.,
Obosnauenua: T.IUIH — THe3Na TBUTbHMKA, ILI — IIPOBOIALIMIA
My4oK, CP.C — CpedHME CJIOM KIETOK, T — TameTyM, 3HA —
IHIOTELMIA, 31 — 3NMMAEpMa

CreHKM, OTHENAIONMME OOHY MUKDOCIIOPY OT IpYroif, MOTyT pa3BMBAaThCH JBOS-
ko. Ilpu cykyeccuenom, Win mocyienoBaTeIbHOM, TUIE NEPBOE, PEOyKLIMOHHOE,
IelieHMe Meifo3a 3aKaHYMBaeTcsl LMTOKHMHE30M, B pe3yjibTatre ofpasyercs Ouvaja
KJIETOK, a Iocjie BTOPOro, MUTOTHYECKOro IeleHus1 — TeTpaga. Ilpu omHoBpe-
MEHHOM, WIHM CUMYA1bMAHHOM, THIIE LUTOKUHE3 TPOMCXOMUT IIOCJE BTOPOro Ie-
JIeHUs1, ¥ cpa3y oGpa3yercs TeTpana Mukpocnop. CyKIeCCUBHBIN THI CBOACTBEH
GONBIIMHCTBY ONHOXOJIBHBIX, @ CHMYJBTaHHHI paclpoCTpaHeH Y ABYIOJIBHEIX
pacTeHumii.

Yame Bcero y mNoXpHITOCEMEHHEBIX BCTPEYaloTCs TETpasapuyeckue U Guiare-
painbHbIe TeTpansl (puc. 204).

PasbenuHeHne COGpaHHEBIX B TETPAXbl MUKPOCIIOP IPOMCXOMUT MOCIIE PacTBO-
PEHMS KaJUIO3KI ¥ COOCTBEHHOM 000104k MHKpocmopouuTa. K aToMy BpeMeHU
Kaxpasi MUKpOcCITopa MMeeT 2 060I0YKU: HapYyXHYI0O — 5K3MHY M BHYTPEHHIOI —
HHTHHY.

Muxpocnopa npeacraniser co6oi OXHOAAEPHYIO FAIUIOUIHYIO KIIETKY, U3 KO-
TOpO¥i BHYTpH NBUILHMKA Pa3BUBAeTCS MYXCKOI 3apOCTOK — nbiiblesoe 3epHO,
WIH notaunka. 3perioe MBUIBLIEBOE 36PHO, MOKMIAIOIEE MbUIBHHK, MOXET OHITh
JBYXKIIETOYHBIM WM TPEXKJIETOUHBIM. B r1epBoM ciiyyae OHO COCTOMT U3 KpYITHOH
BETETaTUBHOMN, WIM cughoHozenHoil, KIETKA W IOTPYXECHHOH B Hee MaIeHBKOMH
TeHEepaTHBHOM, WIH CHepMUOZeHHol, KIETKU, KOTOpas NENWICAd Ha 2 cnepmus
TONBKO B MBUIBLEBOM Tpy6Ke. Bo BropoM ciydae cnepMMH o6pasylorcs yxe
B CaMOM TUIbLIEBOM 3epHe (puc. 238 T, JT). Cnepmuu NpencTanIsior coboi ier-
KM, MMEIMEe CPaBHUTENBPHO KpPYNHOE SIIpO, IUIOTHYIO LIMTOIUIA3My M OYeHb

TOHKYIO NPO3pPayHyI0 0GONOYKY. Y pasHBIX PacTEeHHil OHM CWIBHO BapbHpPYIOT
27
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Puc. 238. Tunsl nputbLIeBLIX 3epeH: A, B, B — ogHO-, Tpex- # MHOroGOpo3aHbIE
NBUIBLIEBbIE 3¢pHa MarHOJMH, MMOHA, TUMEHOKpaTepa; I' — oIHOMOPOBOE MBUIB-
LIEBOE 36PHO MHOTOJIETHE# MIIeHKBI; [I — TPEXTnopoBoe 3epHO KOK-carui3a; E —
MHOI'ONOPOBOE 3€pHO THIKBbI; K — MHOronopopoe 3epHO MaubBhl; 3 — Tpex-
M YETHIPEXIIOPOBLIE 3epHa AMIUVIONIHON M TpumwiomaHo#t dopm tabaka, U —
TBUIBLIEBOE 36PHO HE3a0yIKU

no pa3Mepam u dopme. CriepMUH MOTYT OBLITH Gojiee WM MEHee IAapOBHIHBIMH,
SJUIMNTHYECKUMH, CEPIIOBUAHBIMHI, BEPETCHOBUIHBIMM, YePBEOOPA3SHBIMHU, CITH-
PaJIbHO 3aKpYYEHHBIMH M IIp.

Kak ¥ MMKpocnopa, HbUIbLIEBOE 3€PHO MMeET 2 OGONOYKM: IK3UHY ¥ MH-
TUHY. [IbUIBIIEBRIE 3€pHA HEKOTOPHIX PaCTeHMIi MMEIOT ellie TPEThIO 060JI0UKy —
MEPUHY, PacIOJIOXEHHYIO ITOBEpX 9K3UHEL. OHa BO3HUKAET 3a CYET TaleTaIbHOIO
nepumiasmonus. IleprHa coeqHeHa ¢ 9K3UHON HETUIOTHO U JIETKO pa3pylaeTcs.

BK3una UMeeT HECKOJIBKO CJIOEB, CaMblifi HapYXHBI M3 HMX YacCTO CKYJIb-
NITYPHPOBaH M CHA0X€eH BCEBO3MOXHBIMHU BHIDOCTaMH B BUIE rpeOHeil, 6yropKos,
IIMNAKOB, CKIANOK H T. 1. (puc.238).

DK3HHa, COCTOSIIAs U3 CNOPONOANERUHA, OYEHD YCTOWYMBA K Pa3HBIM BO3Iei-
CTBHSIM, B TOM YHCJIe XuMudeckKuM. OHa HMEET YTOHYEHHBIE MECTA — anepmypb,
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HHOIZa Jocruraomie MHTHHLL. Ilo xapakrepy anepryp, 4epe3 KOTOpHIE IIpO-
pacTaioT NbUIbLEBEIE TPYOKH, pasnuyaior 6opoiduste (puc. 238 A—B) u noposvie
(puc. 238 E, XK) mbUIBLICBEIE 3epHA, YMCIO GOPO3N M MOP BAapbHPYET Y pasHbIX
pacTeHuit OT OFHON OO0 MHOTOYUCIEHHEIX.

Hnmuna, comepXanias LEJUNIONO3Y U MEKTHHOBbIE BEMIECTBA, 006JanaeT sJa-
CTHYHOCTBIO. BTO HMEET BAXHOE 3HaYeHKe, TaK KaK NpU NPOPACTAHMHM IIbUIbLE-
BOTrO 3¢pHa OHa, CHJIBHO PaCTATMBasACh, 06pa3yeT NMbUILLIEBYIO TPYOKY, Pa3BMBAIO-
nrylocsi 43 cuoHoreHHOH KieTkH. Yepes aneprypy nsuibLEeBas Tpy6Ka BRIXOAUT
Hapyxy (puc. 238 3).

IsUibLIEBEIE 36pHA TOKPHITOCEMEHHBIX HECOMHEHHO rOMOJIOTHYHE MUKPOTa-
MeToduTaM IPYTUX pa3sHOCIIOPOBBIX BBHICIIMX pacTeHH, HO Goree peaylpOBaHkbI.
HIX CXOZCTBO C NbUIBLIEBHIMH 3¢pHAMH TOJIOCEMEHHBIX IPOSIBISETCS B €AMHOM
IUIaHE CTPOeHMs 000Ji04eK U 06pa3oBaHUM TOJNBKO 2 criepMueB. OIHAKO y No-
KPHITOCEMEHHBIX MUKPOTaMeTO(UTEI peoyLIMPOBaHEI B GOJIbILEH CTeleHH, TaK KaK
TP MX Pa3BUTHH OT CTaIX MHKPOCIIOPHI IO 00pa30BaHMs CIIEPMHUEB IPOUCXOAUT
TOJIBKO 2 MHTOTHMYECKUX HEJICHUS BMECTO 5, CBOMCTBEHHBLIX, Hampumep, Gojib-
IIMHCTBY XBOMHEIX. IIpoTajutHaIbHbIE KIIETKH, XapaKTEPHbIE ISl TOJIOCEMEHHBIX,
Y NOKPHITOCEMEHHAIX MOJHOCTBIO YTPauyeHBbI.

Mopdonoruyecks NeUIbLIEBEIE 3¢pHA BechbMa pasHoo6pasHbl (puc. 238).
OueHb Menkue (MeHee 10 MKM B TMONEpeYHHKE), NPAKTUYECKH HEPasTU4HU-
MbI€ TIPOCTBIM IJIa30M TBUIBIIEBbIE 3¢pHA — Yy He3abyaKu, HEKOTOPhIX BHIOB
NENIePOMHH, OYeHb KpynHEE (cBbie 200 MKM) — Y MaJIbBb, aITesl, MIIOMEH.

3penbie MbUIbLIEBHIE 3epHA HE BCerja pacnojioxeHsl mooxuHouyke. Hepenko
OHHM OCTalOTCAd cOOpPaHHBIMHM B TETPaAbl, KaK y IpylllaHKW, Bepecka, GPyCHMKHU;
JManrl, KaK y pa6yMKa, ¥ MOMHaIbl, WIH MacCyJbl, KaK Y HEKOTOPHIX MpeACTaBU-
Tene cemeiicTBa apOMIHLIX. Y MHOTMX OpXMAEH Bce HAXONSALIMECS B MBUIBLIEBOM
THe3Jie NbUIbLIEBbIe 3epHA CKJIEEHbI BUCIIMHOM B KPYITHOE KOMIIaKTHOEe 00pa30Ba-
HME — noaauHuii, KOTOPBIA BMECTE C HOMNCKOII W npusunanvyem, NpUINIAOIUM
K TNOCETHBILEMY 1I[BETOK HACEKOMOMY, Ha3bIBAIOT NOAMUHADUEM.

Mopdosnorus NeUIbLEBLIX 3€PEH, CTPOEHME HX 000JI04eK MPEACTABISIOT CO-
60ii 0ueHb ycTOlYMBREIE BUIOCTIEM(bHYECKHE IIPH3HAKHU, ITHPOKO UCIIONB3YEMBIE
B CHCTEMaTHKe.

OcBOGOXIEHNME IMEUIBIEI TIPOMCXOAMT MPH BCKPHIBAHMYM NMBUIBHUKA. IThiib-
HUKM, B KOTOPHIX THE3la ITONMApHO CONMXEHHI, BCKPHIBAIOTCSI OOBIYHO ABYMS
MPONOJNbHBIMU 1LENSIMM, NPOXONASHIMMHU BIOJNb GOpo3d, pa3feNgiolIMX rHesna,
TaK Y10 00a IHe3la BCKPHIBAlOTCA omHospemeHHo (puc.237 B). Ilpu mpomons-
HOM BCKPBIBAHMH ILENb OGLIYHO TOSBNSIETCS C BHYTPEHHEN CTOPOHBI MBUIbHMKA,
M IBUIBLIA BBICHINIAETCA BHYTPhb 1iBeTKa. Tako#l NLUIBHUK Ha3bIBAIOT UHMpOp3-
noww. Ecnu e B pe3ysibTate HEPaBHOMEPHOTO POCTa CBA3HHKA 006€ ITOOBUHKH
NBUIBHMKA M3rM0aloTcs ¥ MbUIBIA BHICHIMAETCH HapyXy, INMBUIBHMK Ha3bIBAlOT
3KCMPOP3HLIM.
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WHora MBUILHUK BCKPHIBAETCS TIOYTH ITOCEpeAMHE TOTEPEYHO LIeNblo, KakK
y cEBEpO-aMePMKAHCKOM NMKCUIAHTEPDI, Y TIacjicHa, BEPECKA, YePHUKA — IBYMS
IBIPOYKAMH Ha BEpXYIIKe, a y Gap6apuca, laBpa — KilaliaHaMH, OTKH/AbIBAIOLIH-
MHca cHu3y BBepx (puc. 234 K-M, II).

3. Tuneneii

3.1. Mopdonorus rmuenes

Cocranisionive rHHedeil IUIONOJIMCTHKM, Ha3bIBaEMble TaKXKE Kapneatamu,
B TONECTUYHOM HBETKE HAXOMATCA Ha BEPXYIIKe I[BETONOXa. Y HEKOTOPBIX
pacTeHmii, HapyUMep, y rPaBIJIaTa, IIBETOJIOXE B TIEPHOJ IBETEHHUS BRITATHBAETCH,
obpa3sys eurogop, IPUNIOTHUMAIOIIMI TMHELEH Hal OCTAJILHON YacCThIO LIBETKA.
HHorna OHO BHITATMBaEeTCA M 10N aHAPOLIEEM, B 3TOM ciiyyae ¢dopMmHpyercs
andpozuroghop.

ITnOnONMMCTHKY TIPOU3OLLIHA OT JIMCTOBUAHEIX MeracnopopuuIoB, aHaTOMHU-
YeCKH CXOHHBIX C BereTaTUBHBIMM JIUCThIMU. OHU UMEIOT 3IMAEPMY C YCTbHLIA~
MH, Me30(HLI, IPOBOASAIIME TYYKHN, HauGosIee KPYIMHbIA U3 KOTOPHIX COCTaBJISIET
cpeaHiolo XwiKy. O JTMCTOBOM NpUpone IUVIOXOTMCTUKOB CBUAETENLCTBYIOT He-
PelKo BCTpevaloluecs: aHOMIMU B CTPOCHUH IIBETKOB, KOIZJa BMECTO OOLIYHOTO
IUIONONIMCTHKA HOPMUPYETCS 3ejIeHast IMCTOBAs IUIaCTHHKA. 3TO OTMEYEHO Y XU-
BOKOCTH, BogocOopa. Y po3bl, rpaBiIaTa MHOTAa BMECTO TMHELES U3 aNUKaIbHON
MEpPHUCTEMBI LIBETKA pa3BUBAeTCSl OJMCTBEHHEIN mober. D10 sBjeHHE Ha3LIBAIOT
npoaugpepayueii (ot nar. proles — moromcrBo, mober, ferre, facere — Hecty,
IenaTh).

Y MHOTHX pacTeHMii IUIONOJIUCTHK TPeICTaBIsAeT CO00M JIUCT, CIOXEHHBIN
BIOJIb CpeIHEN XWIKM aJaKCUAIbHON CTOPOHOM BHYTPb M CpOCIUUNCS KpasMH.
Taxoit TIOKONUCTUK HA3HLIBAIOT KoHdynaukamuwm (puc. 239 A, 1). Kongymnukar-
HOCTh 6€3 cpacTaHMs KpaeB XapaKTepHa W Ui JIMCTOCIIOXEHMS BereTaTMBHBIX
TI0YeK MHOTHX TIOKPHITOCEMEHHRIX.

IMepBOHaYaNbHO TUIALIEHTEI, HECYILIE CEMA3a4YaTKU, PACIIONarauch 10 Kpa-
SIM TUIOHONMCTHKA. KOHIYIIMKATHOCTh CNOCOOCTBOBAIA MX TepeMELIEHHI0 Ha
BHYTPEHHIOI0 CTOPOHY. DTHM JOCTHTalach 3allliTa ceMA3a4aTkoB. IlocrerneHHO
IUIALEHTH BMECTO KDaeBbIX CTAM aaMuHasbhoimu (OT JaT. lamina — miacTHH-
ka). COnuxeHne CTEPHIBHEIX KpaeB IUIONOJMCTHKOB TIPUBEJIO K MX CPacTaHHUIo.
B pesynbTaTe ceMA3ayaTKH OKAa3alUCh BHYTPM 3aMKHYTOM IIOJIOCTH — 3aBA3H.
Cpocuvecs Kpas IUIOIOIMCTHKA COCTaBIIM OpiomHo# mroB. OgHaKo B HEKOTO-
PBIX CIyYasix, HallpMMep, B 1{BETKAX AeTeHEPHH, Kpast IUIOOJIMCTHKOB CPacTaloTCs
TOJILKO TI0CJIE L[BETEHHS, a BO BpeMs LIBETCHUSI OHM XOTS U COJIMXKEHE, HO OTIe-
JIEHbI OJIMH OT JPYTOro XeJIe3UCTHIMU BOJIOCKaMH. Y MUOHA Kpas IIONOJIUCTUKOB
cpacralorcs He Ha BCeM NpoTsokeHMH. He3aMKHYTyIo Ha BepXylIKe 3aBf3b MMe-
€T pesena. -
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@

3.K.IUl

C.K.ILI
4 b 5

Puc. 239, CMuIKaHME IUIONOIMCTUKOB: A — KOHAyIUIMKatHoe; B — ceepHyroe (MHBO-
JIOTHOE).

Obo3nauenua: 3.K.IU1 — 3aBepHYTHIE BHYTPb Kpas IUIOAOJIMCTHKA, K.I.I — KpaeBbie MPOBO-
JSUIMe MyYKd, p.Y.IUI — PERYLMPOBaHHEIE B MPOLIECCE YBOMIOUMH Kpasi IUIONOJMCTHKOB,
C.X.IUI — CpEmHAA XWIKa IUVIONONNCTHKA, C3 — CeMA3a4YaTKH

Ilpn HanuyuM JaMUHAILHON IUIALIEHTALMM MEXIy IUIalleHTaMu W Kpas-
MU KOHAYIUIMKaTHOTO ILUIOAOMMCTHKA COXPaHSIaCh JOBOJBHO OOJbllasi CTEPHIIb-
Hasl TIOBEPXHOCTb, KOTOpas B IpOliEcce€ 3BOJIOLMM peayuupoBajach, M IUIa-
LIEHTl CHOBa OKa3alMCh KPacBLIMH, PacIOIOXEHHBIMM BHOJb OpPIOHIHOrO IIBa
(puc.239A, 2, 3).

KoHnpynnukaTHOCTh — He eIMHCTBEHHEBIN coco6 cMbIKaHUs TUIOROIMCTUKA
KpassMd. Y HEKOTOpPBIX pacTeHWH, B YacTHOCTH, Y JIOTHKOBBIX, ILIOROJMCTHK,
CBEPTHIBAsICh alaKCHAJIBLHON CTOPOHOI BHYTPb, TOJBLKO COIPHKACAETCS Kpasi-
M. Takoii IUIOKONMCTHK HA3HIBAIOT uneonomHeM (OT Jart. involutio — H3ru6).
Haxonsimmecss o e€ro KpasiM CTepIbHBIE 30HBI peAyLMpYIoTcs, cOMMXKaloTCa
M cpacTaloTcsl, KpaeBhle NPOBOAAILIIE ITYYKH 0ObeAMHSAIOTCA B O[MH TIYYOK, BIOJb
KOTOpOro pasBuBaeTcs obuias ruiaueHTa (puc.239 B, 1-3). Ipu Hammyuu cre-
PWILHEIX 30H 60bIIel IPOTSXKEHHOCTH IJIOAOIUCTHK CBEPTHIBAETCS CHIIBHEE, €r0
Balomuecs B MOJOCTh Kpasi conpuKacalorcsd abakcHalbHBIMH NOBEPXHOCTSIMH,
TUIALIEHTHl pacroJiaraloTcs BOOJMb KPaeBRIX IPOBOMALIMX NMYYKOB, a CTEPHIIbHbIE
30HHI coxpansores (puc.239 B, 4-5).

Hapsany ¢ stumu AByM# crioco6aMu oGpa3oBaHMsl 3aBsA3M CYILECTBYET U Tpe-
THH, CBA3aHHBIA C KoHeeHumanvHocmoio (OT JIAT. congenitus — POXIEHHBIH oI
HOBpEMEHHO). B 3TOM cilyyae IUIOHOMMCTHK, KOTOPHI Ha3BIBAIOT netbmammusim
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(ot nar. peltatus — IIMTOBMIHEIN), 3aKJIafbIBacTCS Ha LIBETOJIOXE B BHIE CEPIIO-
BUIHOIO 3a4aTKa, KOTOPBIN BCKOpE CTAHOBUTCS KOJNLIEBHIM. B manbHelileM oH
paspacraercs BBepX, cpa3y (hopMUpPYs BCe YaCTH TIECTHKA.

OyeHb BaXHHIM 3BOJIIOLMOHHBIM NpuoGpeTeHueM Obuta muddepeHimanmus
Ha IUIOOJIUCTHKE PhUIbLEBON NToBepXxHOCTH. OHa ynepXuBalia MbUIbLIEBLIC 3€pHa,
TonajgaBliye Ha Hee TIPH ONbUICHUH M CIIOCOGCTBOBAJIa POCTY NEUILLIEBLIX TPYOOK
6rarogapsi BelIECTBaM, BBUIEISEMEBIM €€ XEJIE3UCTO NMOBEPXHOCThIO. B npumu-
THUBHBIX CIIy4asiX 3T0 GLUI TSK, TIPOXONSAIIMIA BIOJb GPIOLIHOTO WiBa (Hu3beearo-
wee poubye). TTocTeneHHO MPOTSIKEHHOCTh €r0 COKpAIIANach, OCTAaBasACh TOMBKO
Ha KOHIIE€ BHITSHYTO! BepXYyIIKH IUTOOMMCTHKA — cmusadus. Takum oGpa3om
BO3HHK Mecmuk, COCTOSIIMIA U3 3aeA3u, cmusodus U puiavya (puc. 240).

H.p r.p
CTHI
3B
Puc. 240. OBomoOLNMOHHEE NpeoOpa3oBaHUs KOHAYIUIMKATHOIQ IUIOAOIMCTHKA
¢ HM30eralonMM pLUIbLIEM THIA AET¢HEPUHU A0 CIEUMATU3NPOBAHHOIO MECTHKA
¢ auddepeHIIMPOBAaHHBIM CTWIOAMEM U TOIOBYATEIM PHUIBLIEM.

Obo3nauenus. T.p — TOJIOBYATOE phUIBLIE, 3B — 3aBs3b, H.p — HuU3Geraiouiee
PhUIbLIE, CTHJI — CTHIONMI

TiHeleit MoXeT 6bITh MOHOMEPHBIM, €CJIH COCTOMT U3 OXHOTO IUTONONHUCTHKA,
omuroMepHuM (0T rped. oligos — Mablif), COCTOAIMM U3 HEGONMBLIOTO YHCIA
TIOMONMCTUKOB, M TIOIMMEPHBIM, €CJIM ILIOAOTMCTHKOB MHOTO, KaK Y MarHoJ/IMH,
JIIOTHKA, JIAMYATKH. Y 3THX paCTeHUH IUIONOIMCTHKY PacIiONOXEHH 110 CIIMpaIn.

MoHOMepHBIIi THHELIeH PeICTaBIeH OHUM IECTUKOM, B OCTAIBHBIX CIy4asiX
YHCJIO TIECTUKOB JINGO0 paBHO YUCITY IUIOHOIMCTHKOB, JINOO NMECTUK eAMHCTBEHHBIN,
BO3HUKIIMHA BCeACTBAE CpacTaHHUsA IUIONOJIMCTUKOB.

B cBA3M ¢ 3TUM pa3IMyaloT 2 THIIa TMHELES: anoKapniulii, B KOTOPOM ILIOKO-
JUCTUKY CBOGOMHBI ¥ KAXAKINA M3 HUX 00pasyer IeCTHK (MX MOXET GHITH MHOTO
WM omvH) (puc. 241 A), U yenokapnubiii, XapaKTepU3yIOWMMACS CPaCTAHHEM IUIO-
JONMUCTHKOB ¥ ¢opMHUpOBaHMEM €IUHCTBEHHOIO IecTuka. ILIOROMMCTHKY MOTYT
CpacTaThCs B PasHOM creneHH. Y 6e3BPEMEHHUKA, HEKOTOPHIX BHAOB KaMHEJIOM-
KM, CPacTaloTcsi TOJILKO OCHOBaHUSA 3aBsi3cil, y GoNbIIMHCTBA pacTeHHi 3aBA3u
CPacTaloTcs Ha BCEM NPOTSKEHUHM, HO CTWIOOHUM OCTAIOTCS CBOOONHBIMH, KaK
y TBO3IMKM, MBUIBHSHKH, 3Be3m4aTKi. ITo MX WMciy cynsar o umcie cpocummxcs
TUIOAOTMCTHKOB. Y IpyllM CTWIOXMM CPacTaloTcsl B OCHOBAHUM, 00pa3yst KOpOTKMiA
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CTONOMK CO CBOGONHBIMM HacTAMM CTWIONMEB HaBepXy, V SGJIOHHM, TIONbMa-
Ha CTWIOOMM CpacTaloTcs IOJNHOCTBIO, 00pa3yss CTOJOMK, 3aKaHYMBAIOIMACS
TOJIOBYATHIM MJIM JIONACTHBIM DHUIBLIEM, YMCJIO JIONACTEH COOTBETCTBYET YMCIY
mwioponucTuKoB. TakuM 06pa3oM, CTONGHK CBOMCTBEH TOJILKO MECTHUKY LEHOKApH-
HOIO TMHelesl, B KOTOPOM ILIOZOMMCTUKH MOJHOCTBIO cpocauck (puc. 241 B-T).
Mopdonormyeckoe pasHooOpa3ve NMECTHKOB MOKA3aHO Ha pUC. 242,

Puc. 241. Cpacranue yactelf IUIONOJMCTUKOB: A — cBoGomHbIE
IUIONONMCTHKY; B — IuiomonmucTukm, cpocuimecs 3aBa3saMu; B —
YacTHYHOE cpacTaHue cTwioaue; I' — moiaHoe cpacTanue miono-
JIMCTHKOB

Pa3smephI cTon6MKa ¥ XapaKTep phUIbLIA CWIBHO BapbUPYIOT. Y Ge3BpeMeHHHU-
Ka, macdpaHa CTONOHMKH HepeaKo WIMHOMK 10 20 cM, y KYKypy3sl — OKoJIo 50 cM,
Y KDECTOILIBETHHIX, TIONbIIaHA, pe3ehi OHH KOPOTKHE, Y MaKa MX IpaKTHYeCKH
HeT, phUIbIie Y Hero CHasyee.

Cronbuk wiM CTWIONWI OOBIMHO OTXOHAT OT BEPXYIIKM 3aBSi3H, WHOIJA,
KaK Y MHOTMX MOTBUIBKOBBLIX, CTWJIOOMIA OTOTHYT OT Hee ITOYTH ITOJ TPSAMBIM
yrioM (puc. 242 K). Y HeKoTOpHIX pacTeHHil B MPOLECCE Pa3sBUTHSA MECTUKA Ha-
pyxXHasi (CIMHHasl) YaCTb 3aBsi3d CWIBHO paspacTaercs. Y JaIyaTK CTHJIOXMIA
pacrniosiaraercss COOKY OT BEpXYLIKHM 3aBsI3H, 4 Y MaHXETKH — OTXONMT OT €€
ocHoBaHuA (puc. 242 E). Bce 3TH CTONGMKM M CTWIOAMM HAa3bIBAIOT 2uHo6a3u4ec-
Kumu. Y TyGOIBETHHIX, OypaYHMKOBBIX CTOJIGMKH BHIXOMAT M3 MPOMEXYTKA MEXIY
JIOTIACTAMH 3aBSI3H.

B 1BeTKax co CToJI0MKaM# PbUIbLIA MOTYT ObITh 2—3-JTOMAaCTHRIMH, B3NYTHIMH,
TOJIOBYAThIMM, KaK y peBeHs, MHOTIa BODOHKOBMAHKIMH, KaK y adpaHa. ¥ Maka,
KYBIIMHKH PBUIBLIA MHOTOJIONACTHBIE, CHISYME. ¥ MpHCa PRUIbLIE 3-JIONAcTHOE,
JIOTIaCTH JIMCTOBMIHBIE, IPKO OKpamieHHble (puc. 242K); y 31aKoB — IEpPUCTEIE
(puc. 242 H, O). IToBepXHOCTS pHUTBLIA PEAKO GHIBAET IIANKOM, Yallle OHA ITOKPHITA
BOJIOCKAMH HJIA COCOYKAMM pa3Hoo6pa3Hoi ¢opMul (puc. 242 B), BRIeISIONMMY
JIMIIKYI0 CaxapuCTyI0 XHWIKOCTb, 3aJepXMBAIOIIyIO NBUIBIIEBLIE 3€pHA U IIpH
MPOpPacTaHMHM MCHOJL3YEMYIO MMM B KauecTBe NMPOAYKTa IIMTaHHs.

B ocHOBaHUH CTOJIOHKA W 3aBSI3M HEPEAKO Pa3BUBAIOTCS HEKTADHUKY B BU-
I LieBHBIX JM60 JIONACTHRIX MCKOB, BAIMKOB WK Gyropkos (puc. 242 B, JI, M).
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Puc. 242. Mopdomornyeckoe pasHooGpasye NecTHKOB: A — yaHasi; b — yepHuka; B —
BacwiMcTHUK; I' — crpenonuct, JI — nukynsHuk; E — manxerka; XK — upuc; 3 —
cutHuK; U — mwasens; K — ynHa; JI — MapesinHuK; M — HopuuHuK; H, O — 3maku.
Obo3na4enus: HK — HEKTapHUKH

Y 30HTHYHBIX (PYHKIMIO HEKTAPDHUKOB BHITOIHSAET BEPXHAS YacThb MOMYHHXHeMH
3aBsA3u — noncronbue (puc. 231 3).

I'taBHast YacTh MEeCTMKA — 3aBf3b, BHYTPM KOTOPOH HAaxomsaATCsA ceMs3ayar-
k. CTEeHKH 3aBsI3M 3allMINAIOT UX OT HEOJIaronpusITHHIX Bo3AeiicTBUil BHeIIHEeH
cpensi. Ha BHYTpeHHel IIOBEPXHOCTH 3aBsI3U BIOJIL KpaeB IUIONOMMCTHKOB pac-
TOJIOXEHA IIPOBOAHUKOBAS TKaHb, NPOAOIXAIOIIAACST B CTOJIOMK MM CTUIOAMIA.
OHna pa3BMBaeTCs U3 BHYTPEHHEN annIepMbl IVIOT0MMCTHKA, KIIETKH KOTOpoi 60-
TaTHl LIUTOIIa3MaTHYECKUM COAEPXUMEIM. X 060I0YKH OCIM3HSIOTCA, U KIIETKH
pacruisiBaloTcs. Tak Kak cJiu3b criocoOHa YAEPXUBaTh BOXY, BHYTPH 3aBA3U BCerla
BJIaXHO. DTO NMpEeNOXpaHAeT ceMsI3a4yaTKM OT BBICRIXaHMSA M cO3JaeT 6aaronpHsaT-
HEbIE YCJIOBHMA JJI1 MX pa3BUTHS. )

B anokapnHOM T'MHellee 3aBfA3b BCETa ONHOTHe3Has. Bnoib ee GpIOIHOrO
LIBa pacloiaralorcs CeMSHOCHbI, WIN haayeHmbl, Hecylllue ceMs3ayaTku. Ta-
KYIO Yalle Bcero BCTPeyalolylocs IUIAlCHTalHIo, HasbiBaloT Kpaesoii (puc. 243).
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3HayMTeNBPHO pexe IUIAaLeHTHl pacrojiaralorcsa muddgy3sHo Ha BHYTPEHHEN II0-
BEPXHOCTH IUIONONMCTUKA (1aMUHANbHO-Ougpy3nan TUIALIEHTALMS, CBOUCTBEHHAS
KYBIIMHKE, CYCaKy).

B meHOKapiiHOM IMHELiEe BCTPEYAIOTCH pasHble THIIH IUIaleHTanuMd. 91O
CBSI3aHO ¢ 0COOEHHOCTAMM CPAacTaHMs IUIONOJIMCTMKOB. Pasmyaior 3 THIA LEHO-
KapIHOTO TMHeLes: CHHKApPIIHbIN, apakapnHLIA ¥ IM3MKapIHbLi (puc. 243).

TapakapnHsiit JluauKapHEIA

AnNOKApITHBIA

Puc. 243. DBoOMOLMOHHLIE B3aMMOOTHOLIEHMsSI MEXIY PasHEIMH TMNamM ruHeues. Oco-

GEHHOCTH IUIALICHTaLMM.
0603navenus; T — TUIALIEHTA, C.X — CpeaHAs XWIKa, C3 — CeMA3aYaToK



436 Yacrs 1II. Ocroevt penpodyxmuenoii 6uonoeuu gvicusux pacmenuil

Jns cMHKapnHOro rmHelesl XapaKTepHO cpacTaHde KOHAYIUIMKATHBIX WM
HMHBOJIOTHBIX IUIONONMMCTUKOB. OHM cpacTalorcs GOKOBBIMM 4acTAMM, oOpasys
NEpETOPONKH, pasfensionye chOPMUPOBABILKECS THE3/A 3aBSA3M, YHUCIIO KOTOPBIX
COOTBETCTBYET YUCIY CPOCIUMXCS IUIONOIMCTHKOB. BpIONIHbIE MIBLI IUIOAONHCTH-
KOB, Hecyllue IUIAlIEHTH, OKa3bIBAIOTCA B LIEHTpE 3aBiA3H. TaKylo ILIalleHTalMIO
Ha3BIBAIOT YEHMPANbHO-KPAeaoii, I UeHMPAnbHO-y2080i.

B napaxapnnom ruHeree IUIORONUCTHKM CPACTAIOTCS HE GOKOBBIMM IIOBEPX-
HOCTAIMM, a KpasMM, oOpasys OTHOTHEe3OHYIO 3aBsi3b. IDnallcHTaLMSA B 3TOM
TUIE THHELES] hocCmerKasn, WA napuemanbHas. nOCMeRHO-Kpaeeas, €ClM TUIaleH-
Thl PacIOJIOXEHH 110 KpasiM IUIONOINUCTUKOB, M NOCMEHHO-CHUHHAA, €CIIH OHU
TPUYPOYEHH! K CPEIHMM XKWIKaM IJIONOJMCTHKOB.

Jlusuxapnubii THHENEH TaKXe MMeET ONHOTHE3NHYIO 3aBf3b, HO IUIALEHTHI
B Hel HaxomATCA Ha MOXHMMAalOLIelica cO JHa 3aBs3U KoloHKe. Takyio raieH-
TallUIO HA3bIBAIOT K0A0HYAMOI, WIM 0Ceeoli.

B03MOXHbIE 3BOMIOLMOHHBIE B3aMMOOTHOLICHUSI MEXIY 3TUMH THIIaMH T'H-
Henes NMoKa3aHbl Ha puc. 243.

HcxonHbiM THIIOM ObUT aNOKapIHbI THHELEH. YBeandeHHue Yucia IUIo10I1-
CTHKOB, UX CKYYEHHOCTb Ha 1IBETOJIOXE OIpeNeIId BO3MOXHOCTb X CpacTaHMs,
KOTOpOE IIPOMCXOAWIO IBYMSI NMYTAMHU: JTUOO OHMU CPacTaIUCh GONbIIEH YacTbiO
GOKOBBIX ITOBEPXHOCTE, COXpPaHssl KOHAYTUIMKATHOCTD, IM60 — TOJNBKO KpasiMH,
MpPH 3TOM IUIONOJMCTHKN M3 KOHAYIUIMKATHBIX CTAHOBWIHCH 6Gojiee WM MEHee
pa3BepHYTHIMH. B mepBoM ciiyyae BOBHHK CHMHKApIIHbI rMHeLel, BO BTOpOM —
mapaxkapnHblif. Bo3MOXHO, YTO B HEKOTODBIX HalpaBJCHUSIX SBOMIOLUM Napa-
KapIHBIii TMHeueil BO3HMK M3 CHHKapiHOro, IpM 3TOM Ha PaHHUX CTagusaX
Pa3sBUTHsL TIPOMCXOMMJIO PACXOXMIEHHME («pacrapbiBaHWe») CPOCIIMXCSH GOKOBBIX
MOBEPXHOCTEM IUIONOMMUCTUKOB NPU COXPaHEHUU cpacTaHUsA uxX KpaeB. KoHCTpyk-
THBHO TIapakapIiHblif rMHene Gojiee cOBepIIEHEH, YeM CHHKApHHBINA, TaK Kak
JIMKBUAALUSA TIEPErOpoOROK MEXAY rHe3aMu obecrednia BOSMOXHOCTb CHJIbBHOTO
pa3pacTaHus U BETBIICHUS TUIALIEHT, KaK Y THIKBEHHbIX.

JIn3uKaprHbIi rMHeneil SBOMIOLMOHHO U N0 OCOGEHHOCTSIM pa3BUTUS TaK-
Xe CBf3aH C CMHKapmHBIM. EJVHCTBEHHOEe rHE3IO B 3aBsi3U, KaK y TBO3OMKH,
NPUMYJIBI, BOSHUKIO BCIEACTBME PaCTBOPEHHS (/IM3MCa) MEpEeropoioK, HO MpH
5TOM B IEHTPE OCTaIMCh CPOCIIMECS Kpasi IUIOAOIMCTHKOB, IpeBpaTHUBIIMECS
B KOJIOHKY C ILTaLIEHTaMM.

DBOJIOLIMOHHAA CIeNMaTM3aliis 1IeHOKApITHOIO THHelles, KaK M T'HHeles
aIMoKapIIHOIO, COMPOBOXAANach OoMbLICH WM MEHBIIEH peayKimel yucna 1io-
JOJIUCTUKOB M CEMA3aYaTKOB BIUIOTh 10 onHoro. IIposiieHueM 3TOM pemyKuuu
CITYXUT Ncee00MOHOMEPHbI] THHENeH, B KOTOPOM IOJIHOCTBIO pa3BUT TONLKO OOUH
epTIWILHBIA TUIONOMMCTHK, a OCTaibHBIE HENOPa3BMBAIOTCH W CTEPHIIM3YIOTCH.
Taxue ruHened BCTpeYaloTca Y CBEKIIH, B3a, 6apGapuca ¥ Opyrux pacTeHUM.

Ieperopoaku, pasiendiouie rHe3ia 3aB3U, MOTYT OBITh MCTUHHBIMM, WIH
HacTOAMMMH, M aA0xcHoimu. TlepBhie, XapaKTepHble TOJBKO IS CUHKAapIHOIO
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TMHENes, MPEACTaBIAIOT coboil cpociipecss GOKOBbIE YacTH IUIONOIMCTHKOB.
Broprie, BcTpewatommecs M B CHHKapmHoM (ry6oLBeTHEIE), M B TapakKapll-
HOM (KpecTOLBETHBIE) THHELEsX, Pa3sBUBAIOTCS B BHIAE BHYTPEHHHMX BHIPOCTOB
IUIOJIOJIUCTHKA.

3.2. Crpoenne ceMA324aTKOB

CeMs13a4aTK1 NOKPHITOCEMEHHBIX OTIMYAIOTCS OT CEMsI3a4aTKOB rOI0CEMEH -
HBIX Gojiee OBICTPHIM Da3BUTHEM, YCKOPEHMIO KOTOPOTO GIarompHMsTCTBYET MX
HaxoXIEHHe BO BIAXHOW KaMepe — 3aBsi3M, YTO B YCIOBUAX XM3HM Ha CyIE
MMEET BaXHOE 3HaUeHUE, MPEAOXPaHsA CeMA3a4YaTKU OT UCCYIICHMS.

YucIio ceMSA3a4aTKOB B 3aBsI3M BapbUPYET OT OXHOIO 10 MHOTHX. B rocienHeM
ciyyae OO Bce ceMs3ayaTKu (epTWibHBIE U 00OpasyloT ceMeHa, JU6O 4acTh
M3 HHUX JeTeHepupyeT WiM peayuupyercsa. MHorna ¢epTMabHBEIM OKa3bIBaeTcs
TOJIKO OIMH.

CeMs13a4aTOK TIOKPLITOCEMEHHOIO PacTeHMs COCTOMT M3 Hyyeaayca (Merac-
HOPaHTHs), OKPYXAIOLIHX €10 umezymenmos v cemanoxciu (funiculus), npuxpern-
JieHHoM K ruiaueHTe. Kak U y roioceMeHHbIX, B CeMSI3aYaTKe MOKPLITOCEMEHHOIO
pacTeHUsl Pa3INYalOT MUKPONUAAPHYI0 YacTh C Y3KUM WIH JOBOJBHO IIMPOKMM
nbiabiesxodom (MUKDOIIIE) U Xa4G3aAbHYI0, B KOTOPOH COENMHSIIOTCS HYLEILIyC,
HHTETYMEHTH M ceMsiHOXKa (puc. 244 A, B).

ITokpriTocEMeHHble — 3BCIIOPaHTHAaTHBIE pacTeHUsA. CeMsn3a4aToK 3aKiIaubl-
BaeTCcd Ha IUIalieHTe B Buae Oyropka c Tymoil Bepxyuwikoil. B ero oGpaszoBaHuu
OOBIYHO YYaCTBYIOT HECKOJIBKO KIIETOK CYG3MHMIEPMaJbHOIO CJIOS, HEJISIIuXCs
NEpUKIMHANILHO, B TO BpeMsl KaK KIJIETKM SIUAEPMEBI HEATCS aHTHKIMHAIBHO.
B BepxHeit yacTu 6yropka, IpeaCTaBiAIoONIEro co6oi 3ayaToK HyLe/ulyca, paHO
060Co0JIAIOTCA CIIOPOTeHHAs WM apXecnopuanbHasn KiieTka, a YyTh H1Xe ee B BUlle
KOJIBLIEBOTO BaJIMKa BOKDYT HYIIEJUTyca IOC/IEAOBAaTeIbHO 3aK/IANBIBAIOTCA 2 UHme-
2ymenma — eHympenruii 1 HapyxcHwili. OHUM 06pacTaloT HYLEJUIYC CO BCEX CTOPOH,
OCTaB/IfAA Ha BEPXYLIKe HeOONBIIOE OTBepCTHE — Muxponuse. U3 ocHOBaHUS
CeMs13a4aTKa pa3BUBAeTCH cemanoxcka (puc.244 A, 1-6).

Ilo cTemeHM pa3sBUTUs HYLEJUIyca PasIMyaloT Kpaccuryueanamuuiii (OT nar.
Crassus — TONCTHIA, W nucellus — PO, SAPHILKO) M MEHYUHYUEARAMHDL
(ot nar. tenuis — TOHKMI) ceMA3ayaTKu. B TmepBoM M3 HMX apXecnopHajibHas
KJIeTKa Wi 06pa3oBaHHEIE €10 CITOPhI OKPYXXE€HHI MOIIHOH BEreTaTUBHOM YacThio
Hyuewtyca (puc. 244 B, 1), Bo BTopoM — HyueIyc ciiabo pasBuT, U apXeclopH-
abHas KJIeTKa WM 06pa3oBaBIliecs U3 Hee Meractiopkl 0OBIYHO PacIoNaraloTcs
cy6anunepMaibHO (puc. 244 B, 2, 3). Mexuy 3TMMM ABYMS THUIIAMH CEMS3aYaTKOB
UMEIOTCA TIEpeXofHbIe GOpMBIL.

B omMYHe OT T'OJIOCEMEHHEIX, CeMs3aYaTK! KOTOPLIX OOBIYHO MMEIOT IO Off-
HOMY XOpOIIO Pa3BUTOMY MHTETYMEHTY, Y NMOKPHITOCEMEHHBIX UX YMCJIO Bapbu-
pyer. HanGonee paclpoCTpaHEHBI ceMs3ayaTKu ¢ 2 MHTETyMeHTaMH. UX Hasm-
BAIOT Gumezmantibimu (OT JaT. bi — mBaxIH M tegmen — 1OKpoB). HapyxHpiit
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Puc. 244, Tunsl ceMA3a4yaTKOB: A — IOCJIEAOBATENbHBIE CTAIMM Pa3BUTHA aHATPOITHOTO
cemsa3sayarka; B: 1 — OpTOTpOMHEIA ceMs3ayaTOK, 2 — TIeMHTPONHLIA, 3 — KaMmu-
JorponHeiit, 4 — ambuTponHuili; B: 1 — KpacCHHYLEJUIATHBIA ceMsn3ayarok, 2, 3 —
TEHYMHYLIEJUIATHBIE CEMA3aYaTKH.

Obo3nauenus: apXx.K — apXeclopuaibHasl KJI€TKa, B.MH — BHYTPEHHUIt MHTETYMEHT, 3.M —
3apOJRBIILIEBbI MEIIOK, HH — MHTETYMEHT, JI.T.CNl — JIMHeiiHas TeTpaja Meracrnop, MK —
MHKPOIIWIE, H.MH — HApPYXHBI HHTETYMEHT, HIl — HYLEIUTYC, IL.Il — MpOBOAAIIMIA Iy4OK,
CH — CeMsIHOXKa, X — Xaja3a

MHTETYMEHT, 3aKIaIbIBaIOIMiiCS O3 Hee BHYTPEHHETO, B GOIBIIMHCTBE CIy4aeB
Pa3sBUT CHJIbHee. Y MHOTMX pacTeHHit, HampuMep, y Gepessl, BepecKa, 30HTHY-
HBIX CEMSA3aYaTKH yHumezMaabHble, TaK KaK UMEIOT ONMH IMOKPOB, BO3HUKIIHMA
60 BCIEACTBHE CIMSHUS MEPBOHAYAIBHO IBYX IOKPOBOB, JU0O0 B pe3yibrare
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PEOYKIMHU OFHOTOo U3 HuX. JINIIL B KpaiiHe peakuX cIy4yasx ceMsA3a4aTKH MCXOTHO
OIHOTIOKPOBHKIE. YBEJIMYEHHE YUCIIa TIOKPOBOB JI0 TPEX, BCTPEYAIOLIEeCs Y HEKO-
TOPHIX PaCTeHMM, — CJI€ACTBUE PaCHICTUICHNS HapYXXHOIO MOKPOBa. YIIPOIUECHHUE
CTPOCHHS 1IBETKA, CBOWCTBEHHOE DSy pacTeHMii-IIapasuTOB, YacTO CONPOBO-
XHaeTcd peayKlMed MHTET'YMEHTOB M 06pasoBaHHEM TOJBIX, MIU amMe2ManbHbix,
CeMs3a4aTKOB.

CeMsHOXKa CITYXHT He TOJIBKO IS IIPUKPETUIEHHS ceMs3ayaTKa K IUIaleHTe,
HO M J7is1 MPOBEACHMS B HETO U3 3aBsA3U NMUTATENIbHEIX BelllecTB. B Hee U3 IUIaleHThI
BXOIMT TPOBONALIMA IMYYOK, 3aKAHYMBAIOIIMICA B Xajase W JIMIIb B PENKHX
cIIyyasX NMpomo/DKAIOIMKCA B UHTeryMeHTaX. CeMsSHOXKa MOXeET OLITh OYeHb
KODOTKO#i (MHOIMIa €€ HeT, M CEMfA3aYaTOK Ha3hiBAlOT CHISYMM) WIH JTMHHON,
Y HeKOTOPHIX KaKTYCOB OHa 3aKpy4YMBaeTCsl BOKPYT CeMs3a4arTka, y MarHoJIMy OHa
CIIMPANbHO CKpPyYeHa B €10 OCHOBAHUU.

Cema3ayaTky KIacCM(PUIMPYIOT N0 MX OPUEHTaLUM K IUIalleHTe, 06ycio-
BJICHHO! 0COGEHHOCTSMM B3aMMHOTIO PACIOIOKEHUS HYHELTYCa M CEMSIHOXKH.

Pa3nuyaloT HECKOJILKO OCHOBHBIX THITOB CeMsA3a4aTKOB.

Opmomponnuiii (o1 Tpey. orthos — mpsMOl M tropos — NOBOPOT, HAMpaB-
JIeHUe), WIM TpsMOM, CeMs3a4aTOK PacHoONOXeH IePeHAMKY/IIPHO K IUIa-
LleHTe, TIPH 3TOM HYLEUTYC M MHUKpONWIE HaXoATcsa Ha ogHoi mpsMoii. Ta-
KHe CeMA3ayaTKH XapaKTepHH! Ul Iieplia, IUIaTaHa, POTOJMCTHHKA, TPeYUXH
(puc.244B, 1).

Anamponnoii (OT Tpey. anatrope — TiepeBEpHYThIN), WM OGpaTHBIA, ce-
MA334YaTOK M30THYT B Xala3albHOM YacTH TaK, YTO CeMSHOXKA M HYLEJUIYC
PacIONOXEHH TIOA OCTPHIM YIJIOM OIHA K APYTOMY, a MHUKpONWIE obpalieHo
K mauente (puc.244 A, 7). B aHatpomHOM ceMs3ayaTke CEeMSHOXKA C OIHON
CTOPOHBI CPacTaeTcsi C UHTETYMEHTOM, 006pa3ys cemerHoll uio6, OOBIYHO BBICTYIIAIO-
LM Ha €ro MOBEPXHOCTU B BUJIE OXHOCTOPOHHETO BAIMKA. DTOT THIT ceMA3a4yaTKa
Hau0oJIee LIMPOKO PacNpPOCTPaHEH Y MOKPHITOCEMEHHEIX.

Temumponnwiii (o1 Tped. hemi — 1ONOBHHA, <«IIONY»), WIM NOJNYCOTHYTHIM,
ceMs3a4aToK, B OTIMYME OT AHATPOIHOrO, M3OTHYT B Xala3ajJbHO YacTU MOX
MpSMBIM YIJIOM, HYLEUIYC PacHojIoXeH MapaUleibHO IuialeHTe (ryGOLBETHHIE,
maclieHOBHIE U Jp.) (puc.244 B, 2).

Kamnunomponuwiii (ot rpeu. kampylos — M3OTHYTHIN) ceMsI3aYaTOK XapaKTe-
pU3yeTcsl H30THYTOCTBIO ¥ HyLleJUTyca, ¥ MHTETYMEHTOB (TBO3IMYHBIE, FepaHHe-
Bhle, BepOeHOBBIE U JIp.) (puc.244 B, 3).

Pexe BCTPEYaIOTCs amgumponnvie (0T rped. amphi — 06a) ceMA3ayaTKH, U30-
THYThIE TIOCEPENMHE TaK, YTO Ha NMPOZOILHOM CPE3€ METaclopaHruii (Hyuewtyc)
MMeeT N0JIKOBoOOpa3Hble ouepranus (puc. 244 b, 4).

Ilpy HaIMYNM E€OUHCTBEHHOTO ceMs3ayaTKa B 3aBA3H, OH MOXET OLITh
NMPAMOCTOSAYMM, €CIM NPHKDPEIUIEH KO HHY €€ MOJOCTH, WIM BUCAYMM, €CIH OH
CBelIMBAETCA B NOJIOCTb C BEPXHE YacTH 3aBs3HU.
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3.3. Meracnoporene3 H pa3sBHTHe XKEHCKOro rameroura

HauGonee BaxHyio pojib B ceMs3a4aTKe UrpaeT HyLEJUTYC, WIH MeracnopaH-
Ui, B KOTOPOM 06pa3yloTCsi MEraciiopsl M BIIOC/IEACTBUN Da3BUBAETCS XEHCKHIA
rameTodur.

Kak yxe OBUIO CKa3aHO, €lle Ha paHHeW CTaIuM Pa3BUTHUS ceMs3ayaTKa
B HyLleJUTyce 060COB/IsIETCS eIMHCTBEHHAS apXeCOpHATLHAs KIEeTKA (OYeHb PeKO
BO3HHKAIOT 2 H GoJee KIETOK), HEMOCPEACTBEHHO peBpAIAIOmancs B Me2acno-
poyum. TTo pasMepaM OH GoJbIlle OCTAILHBIX KJIETOK HYHEIUIyca, HMEET IUIOTHYIO
LIHMTOILIa3MY M KPYIHOE AMIUIOMIHOE SApPO. B pesynbraTe peAyKIMOHHOIO Heje-
HHS Spa METaclOpOLMTa BO3HHMKAIOT ralUIOMIHBIE METaclophl, COCTaBJISIOIIHE
auneiinyio mempady (puc. 244 B, 1, 3). U3 camoit HUXHe#, CHIBHO pa3pacTalomeit-
Csl MEracrophl, B JaIbHEHIIEM pa3sBUBAeTCA XEHCKMI raMeToduT, a ocTalbHEIE
MeTacnops! OTMHPpaIOT (pHc. 245 A).

Puc. 245. Pasputie 3apoIhIilIeBOrO MelKa, OIUIOAOTBOPEHHE, CTPOSHHE OTHOCEMEHHOIO
mwiona: A — Terpaga Meracniop; b — 8-sanepHuiit 3aponsiuiesniit Mewok; B — mudde-
peHIMalMs KIETOK BHYTPH 3apojnieBoro Meuika; I' — nsoitHoe omnonorsopenne; I —
06pa3oBaHHe 3UTOTHI M BTOPHYHOIO sIpa 3apoibiiicBoro Meuika; E — omHoceMeHHOM
IIoA B NMPOIOJILHOM pa3pese.

Obo3nauenun: aHT — aHTHINIONBI, I.9 — AMUIUVIOMAHOE AAPO, 3 — 3MIOTa, 31 — 3apOMBILI,
3.M — 3apOMBIIEBLI MEIIOK, HH — MHTETYMEHTHI, JI.T.CIl — JINHEe/Has TeTpaja Meracrop,
MK — MHKpOIIWIE, HIl — HYLE/UTYC, OKIUI — OKOJIOIULIONHMK, 0.C1 — 3 OTMepiume
Meracrophl, 11.38 — II0JIOCTh 3aBS3M, IUIH — NbUIMHKH, IUILT — MBUIbLEBad TpyOka, p —
phHUIbLIE, C.KXX — CEMEHHasA KOXypa, CHI— CHHEPTHAHI, CIIM — CIIEpMHIi, CT — CTOJIGHK,
1.1 — TPUILIOHMIHOE SAPO, 3HA — 3HAOCHEPM, 1 — AHLEKIETKA, f.an — SNCPHLI anmapar

XKeHckuil raMeTodUT MOKPHTOCEMEHHBIX Ha3hIBAIOT 3AP00bllie6biM MEUIKOM.
OH dopMupyeTcs CeayIonHM 06pa3oM. SLIpo yBeTHuMBIIIeHcs B pa3Mepax METac-
MOPbI MUTOTHYECKH AEIMTCS, BOSHUKIIME 2 SApa PaCXOAATCS K pa3HbIM IOIOCaM
KiIeTku. B ee neHTpansHOM yact dopMHpyeTcs KpynHasl Bakyosns. IIpH Bropom
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JieIeHUH obpa3yiorcs 4 siipa, IpH TpeThbeM — BoceMb. K Havaiy KineTouHoit qud-
(epeHuManMH 3apOIKIIIEBOTO MELIKA MCXOIHAs KJIETKA JOCTUIaeT 3HAYMTEIbHEIX
pasMepos (puc. 245 B). TTapaiensHo ¢ ee pocTOM pa3pacTaeTcsl M BECh CEMS3a-
YaTokK, HyUe/UIyC, KaK NMpaBuIo, HCTOHYAeTCsA, a MHOINA, KaK Y CIOXHOIIBETHBIX,
HCY€E3aeT NOIHOCTHIO, TaK KaK COiEpXalMecsd B HeM ITMTaTebHbIE BEIlleCTBAa pac-
XOIyIOTCS Ha pasBHTHE 3apocTKa. OT KaXIOro IoMioca KICTKH B €€ UEHTPAIbHYIO
YacTh OTXOAMT IIO OXHOMY SApY, KOTOpHIE BIOCNIEACTBHHM CIMBAIOTCSA, 06Gpasys
Odunaoudnoe A0po UEHTPAIBHON KJIIETKHM 3apOABIINIEBOrO MEIIKa.

Ha MuxponunspHoM NOJIOCe 3apOABIIIEBOTO MELIKa BOKPYT KaXI0ro u3 3 oc-
TaBUIMXCS sfiep 06ocoOIseTcss HUTOIIa3Ma, (popMupyloTcss 0605104k B 0Gpasy-
eTcsl AiieBoi anmapar, COCTOSIIMIT U3 silyexnemku W ABYX BCIIOMOTAaTeJIbHBIX
KIETOK — cuHepaud. Siiuexnerka oObIYHO KpYIHEe, €€ SIpO HAXOMUTCS B HIDKHEH
YacTH, O] BAKyOJIbIO, a B CHHEPTHax, Ha060pOT, siApa pacIoNaraloTcs B BEPXHUX
YacTsX KIeToK, Hal BakyoissMd. Ha xajazabHOM NOJIOCE 3apOABIIIEBOrO MELIKA
TAKUM Xe IyTeM BOSHUKAIOT 3 anmunods: (puc.245B, T).

OnucaHHbIi, HanGONCEe YacTO BCTpEYAIOMUiiCA 8-sNEpHEBIN 3aponbImeBhIi
MELIOK HasblBaloT MoHocnopuueckum. OH oGpasyetcs M3 ONHOM (caMo#t BHY-
TpeHHeit) Meracnops! TeTpagsl. OIHAKO 8-sepHBIE 3aPONBIILEBEIE MEIIKH MOTYT
¢dopMupoBaThCa M APYrUMHU criocobamu (puc. 246). V nyka nocne 1-ro meneHus
Melio3a BO3HHKaeT Iuaa KieToK. OIHa KiieTka fereHepupyer. Slapo BTopoii KireT-
KM JeJIUTCS MHTOTHYECKH, 0Opasyioliecs siipa pacXoAsTcs K pa3sHBIM IOIIOCaM
Kinetku. Kaxmoe U3 3THX siIep COOTBETCTBYET SAPY OXHON M3 2 Meraciop aua-
Is1. PopMupyoLMitcs U3 ABYSACPHON KIETKH 3apONBIICBHIN MEIIOK Ha3bIBalOT
bucnopuueckum. Y afioKChl MEracIioporeHe3 BOOGIIIEe He CONMPOBOXIAETCA IIMTOKH-
He30M, M Kaxzoe 13 4 06pa3ylolMXcs siIep COOTBETCTBYET siApaM Hepa3BUBLIEHCS
TeTpagbl Meracrnop. Bo3HMKIIMI H3 TakoM 4-saaepHOU KIETKH 3apOhIIIeBhIi
MEIIOK Ha3bIBAIOT MempacnopuyeckKum.

3T NPUMEPH NIOKa3bIBaIOT, YTO Y MOKPHITOCEMEHHRIX PACTEHHIT CYIIECTBYIOT
pa3sHbie MEXaHHM3Mbl, YCKODSIOIIME pa3BUTHE XeHCKoro ramMerodwura. JIpyrue
OTKJIOHEHHSI B CTPOCHMHM 3apOIBIIICBOrO MEIIKA CB3aHbl C YMEHbLICHUEM WIH
YBEJIMYEHHEM YHCIa KJIETOK M 4HClIa sifep, MX IIoHAHOCTH. OCOGEHHO CWIBHO
BapbUPYIOT YKCIIa AaHTUTION,.

TakuM 06pa3oM, XeHCKUil raMeTO(UT MOKPHITOCEMEHHBIX IO CPaBHCHMIO
C XEHCKUMH raMeTo(puTaMH BCeX APYIHX Pa3HOCIIOPOBHIX pacTeHH# JOCTUT Kpai-
Hel creneny peaykimu. OH COCTOMT M3 KPYIHOM JUILUIOWIHOM IEHTPaIBHOM KieT-
KM, OKPYXEHHO} 000I0YKOil Meracrnophi, ¥ 6 HaXOAAIMXCS BHYTPH Hee MEJIKHMX
KieTok. 2KeHcknit raMeTo(UT NMOKPHITOCEMEHHBIX PacTeHUIA YTPaTIUI apXETOHHH,
COXpPaHHMB CIIOCOGHOCTH K (POPMHPOBAHMIO XKEHCKOM raMeThl — SANIIEKIETKH.

EcTecTBeHHO, BO3HHMKAET BOIPOC O BO3MOXHOCTH OMOJIOTHU3ALMH 3aPOIbI-
LIEBOTO MEHIKa C XEHCKUMH 3apOCTKAMH JPYTHX Pa3sHOCIOPOBBIX pacTeHuii. Bee
MHOTOYMCJIEHHEIE TOYKH 3pEHMS NpaKTMYECKM MOTYT OHITh CBEIEHHI K 3 oc-
HOBHRIM.

S
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Puc.246. PasHbie THNH OPMHPOBAHUA 8-ANCPHBIX 3aPONHILIEBEIX MEIIKOB

1. 3apoabilueBbIit MEIIOK — THIINYHBINA raMeTodHT, COCTOAMIMIA U3 BereTa-
THUBHOM YacT! (CHHEPrUA ¥ aHTHIION) U PENYLMPOBAHHOIO apXETOHMS, OT KOTO-
POro COXpaHWIach OIHAa AULIEKIIETKA.

2. 3aponbieBbIil MEIIOK MMEET 2 peayHUpOBAHHBIX apXErOHHS, PacIoNo-
XEHHBIX B MUKPOHWISIDHOM U Xana3aipHO ero yacTax. Ilpu stom siiexneTky
CYHTAIOT T'OMOJIOTOM OJHOM M3 aHTUIIOA. 2 CMHEPIMABl M 2 aHTHUIIOAB paccMa-
TPUBAIOT KaK HIEHKOBbIE KaHAIBLEBbIE KIETKH, a MONSAPHbIE sapa — KakK sapa
OPIOIIHBIX KAHAIBLEBBIX KIETOK. OIHAKO B HACTOSILEE BPEMSI BRIACHEHO, YTO
CHHEPTHIH NPEACTABIAIOT COGOi CeCTpMHCKME KIETKM, a SApO SHUCKIETKH —
CECTPMHCKOE OIHOMY M3 IMOJIAPHEIX saep. TakuM o6pa3oM, 3Ta IMIIOTe3a 0Ka3ajiach
HECOCTOSTENHHOM.

3. 3aponpllIeBLIlf MEIIOK — TOMOJOr XEHCKOTO raMerodmTa OCTaJbHBIX
Pa3sHOCIIOPOBBLIX PaCTEHMI, TaK KaK BO3HHMKAET M3 METacIoOphl, HO OH HACTOJBLKO
BUIOM3MEHWICH B IIPOLIECCE SBOJIIOLMH, YTO HELENECOO6Pa3HO MBITATHCA HANTH
TOMOJIOTHIO MEXAY €ro OTAENbHEIMHU CTPYKTYPaMH.

8-snepHBIfl 3apOBIMIEBBI MENIOK COOTBETCTBYET CBOGOMHO-SANEPHOM CTa-
JIMH pasBUTHS XKEHCKOIO raMeToduTa roJJOCEMEHHBIX M HEKOTOPHIX pa3HOCIIOPO-
BBIX TTallOPOTHHKOB, HanpuMep, caibBUHMH. IIpH OGLIHOCTH HayaIBHBIX CTamuit
Pa3BUTHUS BCEX XEHCKUX rameToGUTOB, KOHEUHbIE CTAIMM PAa3BUTHS 3apOMblIIe-
BOrO MeHIKa CHJIbHO M3MEHWIHUCh M TPHOOPENIH cnenuduuecKine oCoGEeHHOCTH,
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He UMEIONINe TOMOJIOTOB CPENH FOJIOCEMEHHBIX. B CBA3M C 3THM, (hopMHpOBaHUe
3apOABIIEBOTO MeINKa MOXHO PacCMAaTpMBaTh KaK CJIEICTBHE SBONIOLMOHHOIO
YCKODEHHSI, COTNPOBOXAAIOIIETOCs YTPaToii CIIOCOGHOCTH K 06Pa30BaHMIO TUIIHY-
HEIX apXErOHHMEB M BEreTaTMBHOM YacT 3apoctka. KcraTH, 3TOT Mpolecc, XoTs
¥ B APYTOM BapuaHTe, TMPOUCXOIWI M Y THETOBBIX M3 OTHENA IOJIOCEMEHHBIX,
Y KOTOpbIX OTMEYEHEI BCE CTAIMH Pa3BUTHUS KEHCKHMX 3apOCTKOB — OT HOPMAJbHO
Pa3BUTOTO SHAOCTIEPMA C ApXETOHUAMH Y 3dephl 10 CBOCOOPa3HEIX rAMETO(HUTOB,
He MMEIONIMX apXeTOHMEB, Y THETYMa U BEJIbBUYMH.

3.4. OGoenoJmbie H OIHONObIE UBETKH H HX pacnpeleieHHe HA PACTEHHAX

CuibHast peTyKims 3apOCTKOB, CBOMCTBEHHAs IIOKPHITOCEMEHHBIM PACTEHH-
SIM, TIPOSIBIWJIaCh B TIOTEPE MMM HE TONBLKO BEI€TAaTHMBHBIX YacTel, HO M IOJOBBIX
OpraHOB — raMeTaHIUeB, OXHAKO COXPAHWIACh CHOCOGHOCTB K CIIOpoo6pa3opa-
HMIO ¥ TaMeTOreHe3y — pa3BHUTHUIO MYXCKHX IaMET — CIIEPMHMEB H XEHCKUX —
siinexIeToX. OTBETCTBEHHBI 32 9TH MPOLIECCH THIYMHKY M NMEeCTUKU. Y GONbIIMH-
CTBa pacTeHMI LIBETKY MMEIOT U TO M JpYroe. DTH LBETKH Ha3bIBaIOT 060enoavimu.
Ho Hepeaxo OTCyTCTBYIOT JIMOO THIYMHKH, JM60 mectuku. ECiM HET THBIYMHOK,
1IBETOK Ha3bIBAIOT NECTUYHBIM, TIPH OTCYTCTBHH IECTHMKOB — THIYMHOYHELIM. Ta-
KM€ 11BETKM Ha3BIBAIOT 00HONOALIMU, XOTS1 B OOIIEGHOIOTHYECKOM 3HaYCHHMH T10/1a
y LIBETKOB HET, TaK KaK HeT MOJIOBLIX opraHoB. TeM He MeHee, BIIOJIHE AOMYCTUMO
THIYMHOYHBIE 1[BETKM Ha3RIBaTh MYXCKHMH, a IIECTHYHBIE — XEHCKMMH. OnHO-
MOJIBIe 1IBETKM MOTYT pa3BMUBAThCS Ha OOHOM M TOM X€ PacTeHMH, HalpHMEp,
y KYKypy3bl, © Ha pa3HbIX, HallpuMep, Y MBbl, Tonoysi, obnenuxu. B mepsoM
cJlyyae pacTeHMsI IPHHATO Ha3bIBAaTh 00HOOOMHbIMU, BO BTOPOM — O8YOOMHbIMU,
OIHAKO TOYHEe GbLIO GKI TOBOPHUTH 00 OXHONOMHEIX M JBYAOMHBIX I{BETKAX, a HE
pacTeHHSIX.

B HekoTophIX ciyyasx MOp¢oorHieck 060enosie UBeTKH (GYHKIIMOHUPY-
0T KaK OfHoronsle. Tak, y NnecyaHk JIMHHONMCTHON M KayMMa BhicOYailnero
LBETKY OIHUX PAaCTEHHI MMEIOT PEXYLMPOBAaHHEIE WM HEAOPA3BHTHE THIYMHKH,
a 1BETKM JPYTMX pacTeHHi MMEIOT NEeCTUKHU, YTPATUBILKE CIIOCOGHOCTh K 06pa-
30BaHHIO CeMs3a4aTKoB. ECTeCTBEHHO, Takie IBETKH 3aHMMAIOT IPOMEXYTOYHOE
MOJIOXEHNE MEXIY MYXCKUMH M XKEHCKIMH.

IIpuBeNEHHBEIMHU NTPUMEPaMHU He OTPaHUYMBAETCSI NIEPEYNCIICHHE THIIOB pac-
nipenencHus nonoB. EcTe HeMasio pacTeHMiA, MMEIOIMX Ha OMHMX M TeX Xe 0Co6sIX
pa3Hble TMNHI UBeTKOB. Ecim cocymiecTByloT psiioM O6OETONBIE M THIYMMHOYHEIE
(MyXcKue) LBETKH, KaK y MHOTHMX 30HTMYHBIX, 9TO ABJEHHE HA3BIBAIOT GHAPO-
MoHO3Yuell. Y CIIOXHOUBETHBIX HEPENKO BCTPEYACTCS 2UHOMOHOIWUA: HA OTHOM
PacTeHMH Pa3BUBAIOTCH OGOEIONBIE M NECTHYHEIE (KEHCKHE) LBETKH.

Ilpn andpodusyuu Myxckue M OGOENOJNbIE LBETKU HAXONATCS Ha pa3sHBIX
0Cco0sX, KaK Yy YeMEpHIIbl, TpH 2uHOoOu3yuu XEHCKHE H O06O0Cmojinie IBETKH
Pa3BUBAIOTCA HAa Pa3HEIX OCODSX, KaK Y HEKOTODBIX IBO3NMYHEIX. HeKoTOpHIM
TUHOAMSLMYHLIM BHUIAaM CBOWCTBEH INOJIOBOM JMMOPGH3M: 06oenonsie HMBETKH
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Gonee KpymHble, yeM xeHcKue. Hapsimy ¢ IBYIOMHOCTBIO pacTeHMM, HMEIOIUX
J(Ba pa3sHBIX THIIA LIBETKOB, BCTPEYAETCA M TPEXTOMHOCTh — mpusyus. Hanpumep,
Y CMOJIEBKM M HEKOTOPHIX BHIOB MBUIbHSTHKH 0GO€ITOJIbIEe, XEHCKHE H MYXCKHE
IIBETKM BCTPEYAIOTCA TOJNBKO Ha PasHEIX 0COGsX. Y nosuzamubix pacteHuit (ory-
pen, KaGayok M Ipyrve THIKBEHHbIE) 0GOENONEIe, MyXCKHE U XEHCKHE LBETKU
Pa3BMBAIOTCS Ha OHOM PACTCHMH.

Bce 3TH 0COGEHHOCTH CTPOEHMS IIBETKOB CO3MAIOT MX elle Gosblee Mopdo-
JIOTHYECKOE pa3sHOOOpa3ie M MMEIOT BAXHOE 3HAYEHMeE IPH OIBUICHHH.



I'nasa 18

IIBeTenne U onbLICHNE

Mexny dpopmMupoBaHMeM 3JIEMEHTOB LIBETKA M 0Gpa30BaHMEM CEMSTH M IUIOJa,
TIOCJTE YETO IBETOK, KaK PeNPOAYKTHBHLIN ITOGET, EPECTaeT CYIeCTBOBATh, BCEIAa
€CTh IIPOMEXYTOK BpEMEHM Pa3sHOM NPONODKUTENbHOCTH, B TeUYEHHE KOTOPOro
IPOMCXOIAT 3 BAXHEHIINX, TECHO CBA3AHHBIX MEXMY co60ii nmporecca: 1BeTEHHE,
OIIbUIEHHE U OILIONOTBOPEHHUE.

1. IIserenne

IIBeTreHHMe — IOTOBHOCTh IIBETKA K BOCIIPMATHIO NMOMANAIOLICH Ha PHUIBLIEC
TIECTHKA TMBUIBIIEL.

B THNMYHBIX CIIyYasx HBETCHUE HAYMHAETCS C paCKphIBAaHUA OYTOHA: JIMCTOY~
KV OKONIOLBETHNKA Pa3iBUIaIOTCS B CBA3M C HEKOTOPHIM Pa3spacTaHUEM LBETOJO-
Xa, YacTo IPH 3TOM OHM OTTHOAIOTCS HapyXy, M3 I[BETKA BHICTYMAIOT THINMHKH
M MECTHK WIM TOJBLKO €ro croil6uk. O Hayaje LBETEHMs JIerde BCErO CYIMTh
10 aKTHHOMOPGHEIM IBETKAM CO CBOOOXHONENECTHRIMH BEHYMKAMH, KOTODEHIE
TIOIHOCTBIO OTKPHIBAIOTCS, KaK Y JIIOTHKA, 3eMJITHUKM, repaHn. Ho M y 1BeTKOB
CO CPOCTHOJIMCTHBIM OKOJIOLBETHUKOM TRIYMHKH M CTOJIOMKH IIECTHKOB TOXE B TOM
WIM MHOI CTENeHH BBICTYIAIOT U3 TPYOKM BEHYMKA M CTAHOBATCHA JOCTYTIHBIMH
onbutuTe/sIM. Takue OTKpRITHIE IIPH IBETEHMM LBETKH HA3bIBAIOT XA3MO2AMHLIMU.

LIBeTeHne nponomxaercss 0OLIMHO HO OCYIHECTBICHHS ONBUIEHMS, a B HEKO-
TOPBIX CIIy4yasX — M IO ormlonoTBopeHms siiuexknerok. Kakryc «Llapuia HOuu»
LiBeTeT HECKOJBKO YacoB. Y HEKOTOPRIX pacTeHHU ¢ Gojlee M MeHee TIPOXOJDKH -
TeJIbHBIM LIBETCHMEM LIBETKU MOTYT 3aKpPhIBaThCA Ha ONpENeIeHHOe BpeMsA CYTOK.
Tak, Kak yxe OBbUIO CKa3aHO paHee, IBETKH OeNlol KyBIIMHKHM OTKpPHIBAlOTCS
TONIBKO AHEM, a LIBETKM AYIIMCTOrO Tabaka — BEYEPOM.

ITo OKOHYaHHH LBETEHMS LBETKHU YBANAIOT, MX YAlIeYKH U BEHYUKH OOBIYHO
OIMajaloT. Y rBO3AMKH BEHYMK 3aKPHIBAeTCA. Y HEKOTOPhIX PaCTEHHUH YallleIMCTH-
KM OCTaloTCsl.

BoNBUIMHCTBO MHOTOJIETHHX pPacTeHHUil LIBETYT M IVIOMOHOCHT B TEYEHHE XU3-
HM MHOTOKDATHO. DTH DaCTeHHs Ha3RIBAIOT nosuxapnuyeckumu (Ot rped. poly —
MHoro H karpés — IUIOK). ONHOJETHHME, JBYIETHHE ¥ HEKOTOPble MHOTOJIETHHE
pacreHus (araBa, 6aMOYK, IMKHit CaxapHEIH TPOCTHHK, HEKOTOPhIE l'IaJIbel) LBe-
TYT ONMH pa3 B XWM3HH, ITOCIE Yero OGRIMHO OTMHPAIOT. DTO MOHOKApnuueckue
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pacteHud. B TeyeHue MHOIHX JIeT OHH NpeOBIBAIOT B BETETUPYIOIEM COCTOSTHUM,
HakaruIMBas 3allacHbIe BEIECTBa, 32 CYET KOTOPHIX 00pa3yloT MOLIHBIE HBETOHOC-
Hble 106ern, UMEIoLIe MHOTOYMCIICHHEIE IBETKH U JAlOIe OOHIbHBIE TUIOMB.

2. OnbuieHne

OnbureHHEe — NMEPEHOC NBUTLLEBBIX 3€peH Ha PhUIbIIE IECTHKA. DTOT NpoLecC
MOXET IPOMCXOIMTH C INOMOIUBIO pa3sHbIX (PAaKTOPOB, KaK OHMOTMYECKHMX, TaK
¥ aOHOTUYECKUX.

B knaccHueckux paboTax mo SKOJIOTMM ONBUICHHUS Pa3jIMyaloT 2 IOHATHS:
aeémozamuio, WIH CaMOOITIbUIEHHE, IIPY KOTOPOM Ha phUIbLie NTONAafaeT MbUIbLa TOr0
Xe [BETKa, U an02amui0 — TepeHOC NbUTHIK C OHOrO LBeTKa Ha Apyroi. Ecmu
LIBETKM HaXONATCS Ha OOHOM pacTeHHMH, OINbUICHME Ha3bIBAIOT zeiimenozamueil,
€CJIM Ha Pa3HbIX — KCeHozamueil.

Pe3kux pa3muuii MeXIy STUMH BapuaHTaMM ONbUICHHA HeT. [eiiTeHoramus
TeHeTWYeCKH 3KBHUBAJICHTHA aBTOTaMHH, HO TpeOyeT ydyacTMs TeX WIM HMHEIX
ONLUIKTENIEH B 3aBUCHMOCTM OT CTPOEHHMS ILiBETKa. B 5TOM OTHOLIEHMHM OHa
CXOIHa C KceHoramuell. B cBolo oyepenb KCEHOraMHsI MOXET GBITh MIEHTHYHA
aBTOraMHHM, €CJIM ONbUIIEMBbIE PacTeHMsl NMPHHALIEXKAT OOJHOMY KJIOHY, TO €CTh
BO3HHUK/IM BCIEACTBHE BET€TATUBHOTO Pa3MHOXEHHSI OOHOM MAaTEPMHCKOMH OCOGH.
B xayecTBe npuMepa OGBIYHO NMPUBOIAT CyCaK 30HTHYHBIMN.

B cBA3M c 3THM B Y4YcOHOHM JMTEpaType OIBUIEHHE CBOAAT K 2 THIAM:
aBTOraMMH, WIN CAMOONbUIEHUIO, VI NePEKPecmHOMY OTIBUICHHIO.

Ycnex WK Heyaaya ONbUIEHUS M MOCJEAYIOWIErO OIUIONOTBOPEHMS 3aBHCAT
oT (H3UONOrHYECKOM COBMECTUMOCTH WJIM HECOBMECTUMOCTH CKpEIMBAIOIIUXCS
nap. COBMECTHMOCTb — NOHATHE CJIOXHOE, NpeAToaraionee onpeaeJcHHbIe B3a-
HMMOOTHOILIECHHUS MEXIY MBbUTbLIEBBIMHM 36pPHaMM, TIOBEPXHOCTBIO PHUIBIIA, POCTOM
HBUIBLEBRIX TPYOOK, OIUIONOTBOPEHMEM. bBoinbmmoe 3HaueHHWe MMEIOT CEKpeTH-
pyeMbie [TOBEPXHOCTHIO PHUIbLIA BENIECTBA, KOTOPHIE MOTYT CTUMYJIMPOBATh MIH
OrpaHMYMBaTh POCT NMBUIBLEBEIX TPYOOK. Ha phulblie HaxomsaATcs OGEIYHO MBUIL-
HEeBbIe 3¢pPHA PasHBIX pacTeHMi, PEPMEHTHI KOTOPBIX TOXE UIPAIOT BAKHYIO POJb
B Da3sBUTHHM NbUIBLIEBRIX TPYOOK. BBIBaeT, YT0 TpyOKM YyXKEepOTHOM MHBUIBLIBI
pacTyT GhICTpee NbUIBLEBLIX TPYOOK JaHHOTO BHAA PacTeHMs. Bynyun BhITeCHEH-
HBIMH GBICTPO PACTYIIMMH NBUILIEBEIMH TPYOKaMH YyXXEepPOTHOM NbUIbLBI, OHH
He JOCTHTaIOT 3apOABIUIEBOTO MEMIKa M YacTO HE yCIeBaloT 06pa30BaTh CIIEPMHH.
B 3TOM CiIyyae OIUIONOTBOPEHHE He NIPOM30MIET.

2.1. CamoonbuicHHe, WM aBTOraMust

DTOT THI OMNBUICHUS CBOMCTBEH TONBKO OGOETONBIM L(BETKAM. ABTOraMmsi
MOXeT GbITh Cly4aiiHOl U perynsipuoil. Cayxaiinas asmozamua — HepenKoe sBie-
Hue. TpymHo nmepeyncianTs Bee (akTophl, CIIOCOOCTBYIONMIME €€ OCYLIECTBIECHMIO.
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BaxHo TONBKO, YTOOH ObUIa PU3MONOTHYECKass COBMECTUMOCTb NMBUIBLEBBIX 3¢-
PEH H phUIbLA.

Pezynapuas aemozamusn MOXET OBITb IpaBMTALMOHHOM, €CIM IBLUIBILIEBOE
3ePHO B CHJIy CBOEH TSKECTU TafaeT Ha pHUIbLIE M3 HAXOMAIIETOCH Haj HUM
NbUIbHUKA. [TepeHoCUMKaMHK NBUIBLIEBEIX 3¢peH BHYTPH L[BETKA MOTYT OLITh KAIUTH
JOXHfA, MeJKHe HaceKOMbleé — TPHMIICH, MOCeNgiomuMecs B nBeTKe. Yamie Bcero
BCTpEYAETCA KOHMAKMHAA A6MO2amMus, IPU KOTOPOM BCKPHIBAIOIMICS NBUIBHUK
COTpPHMKAcaeTcsi ¢ PHUIBLEM IIeCTHKa (KOMBITeHb). ABTOraMHMs TECHO CBs3aHa
C BpPeMEHHBIM (baKTOpOM M YCIOBUSIMM cpelnl. Y noGemumm JlopTMaHHa oOHa
MIPOMCXOANT TEpel LBETEHNEM, XOTH Y Hee Pa3sBHBAIOTCS Xa3MOraMHbie LBETKH
C BHEIIHHUMHM aTpUOyTaMH Uil TIDUBJICYCHUS OTIBUTMTENEH.

'V MBIIIEXBOCTHUKA MaJIOTO CAMOOIIbUICHHE MPOUCXOAUT B IIEPBYIO MOJIOBHHY
IIBETEHMs], TIO3[JHEE OHO HEBO3MOXHO. B HBeTKax, B KOTOPHIX CaMOOMLUICHHE
OCYIIECTBIAETCA N0 LBETEHWs, 4YacTO PEeAyLUPYIOTCS Te WIM HMHBIE 3JIeMEH-
Thl. KpaiiHiolo creneHs Takoil peayKUuH NMpPeACTARIAIOT KaelicmozamHbie IIBETKH.
Y xucaMupl — TUNMMYHOIO TPaBAHHUCTOTO PACTEHMs XBOMHOrO Jieca ¢ JXOBOJILHO
KpynHEIMH (2o 1,5 cM amaMeTpoM) GeioBaTo-pO30BHIMH Xa3MOTAMHBIMU L(BET-
KaMM — TNpHMEpPHO 4epe3 Mecsll IOCje LBETEHHS, KOIa B MX 3aBi3fX YXe
Pa3BUBAIOTCA CEMEHA, NMOABIAIOTCA Mejkue (I0 3 MM) KIeACTOraMHbIe LBETKH
C OKOJIOIIBETHUKOM B BHIIE MEJIKMX YelyeK. BaxHast 0co6eHHOCTB KileiicToraMHoO-
TO L{BETKA B TOM, YTO B HEM HMKOTZa HE BCKPBIBAIOTCS NMBUIBHUKM, HO M3 HAXON-
IIHXCS B HUX NMBbUIBLEBRIX 3¢PEH BBIPACTAIOT IbUIbLIEBRIE TPYOKH, MPOOOAaIoIMNe
CTEHKY NBUIbHMKA M PaCTyIie B CTOPOHY PhUIbLIA, HEPENKO M3rHOasACh IPH STOM.
Prutblie 4acTO HAXOAWTCS Ha BEPXYILUKE 3aBS3H, CTONIONMKA HeT. IIpuMepHO Tak Xe
TIPOMCXOONT CaMOONbUIEHNUE Y GHANKN YIUBUTEIbHOM.

Bcrpeuarorcst M nog3eMHbIE KileHiCTOraMHBIE 1IBETKM, KaK Y apaxuca, TUIOHbI
KOTOPOro («3eMJISIHBIE OPEXH») CO3PEBAIOT IOJ 3eMJIEH.

Hepenxo xieficroraMusi uMeeT (paKyJIbTaTUBHBIM XapakTep M IOSIBISIETCS
Y pacTeHH TOJIBKO B ONpPEAETeHHBIX MOTOXHBIX YCIOBHAX, DTO BCTPEYaeTcs y ya-
CTyXH NMOAOPOXHUKOBOM, POCAHKH, KOBBUISI, Y KOTOPOIO KJIECTOraMHEIE I{BETKU
Pa3BUBAIOTCS MPU MOYBEHHON 3acyXe M MOHIDKEHHOM TeMmeparype. Y NIIeHUIBI
B TEIUTYIO BIAXHYIO Oroxy GopMHUpYIOTCS Xa3MOTaMHbIe LIBETKH, a B 3aCYLILIUBYIO
H XapKyl0 — KJeHcToraMHEI€E.

B GonbLUIMHCTBE CilyyaeB KIEUCTOTaMUS BO3HHMKAeT B HeCTaOMJIBHBIX YCJIO-
BUSIX OOMTaHMS, HEOIArONMPUATHBIX IS TIEPEKPECTHOIO ONBLUICHMUS.

Ectb OCHOBaHMSI CYMTaTh, YTO CaMOONLUICHHE, B KAKOM Obl BapHaHTE OHO
HE OCYIIECTBIISUIOCh, — SIBJICHME BTOPHYHOE, BOHHUKIIIEE N3 KCEHOraMHH.

2.2. Mopdonormeckue 0coGeHHOCTH TBETKOB,
obneryaomue nepekpecTHoe omnLIeHue

CaMoonkuIeHne U TIepeKPECTHOE OIbUICHUE, KaK CKa3aHO BhIIIE, BO3MOXHAI
NpH COBMECTHMOCTHM IMBUIBLEBLIX 3€pEH C PBUIBLIEM IIECTHKA TOI'O XK€ LBETKA
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WM GU3NONOTHYECKOH COBMECTHMOCTH CKpEIIMBAIONIIMXCS Nap. [eHeTnyeckn me-
peKpecTHOe onbUieHue Gosiee GIaronpusaTHO, Y4eM CAMOOIBUIEHHE, He CIIyYaifHO
T1I03TOMY PaCTEeHHs HIMEIOT PsiI IPUCIIOCO0IEHH M, CIOCOOCTBYIOLIMX ITePEKPECTHO-
MY OIBUICHHIO M NPEMSTCTBYIONMX CAMOOIIBUIEHHIO. JTO OJHOMIOIOCTb LBETKOB,
IBYXOMHOCTb PacTeHMH, IMXOraMusi M reTepOCTHIIMA.

Eciin ogHoOmoJMBIE BETKM Pa3BUBAIOTCA HA ONHOM DAcTEHHH, MX ONbUICHHE
MOXeT IIPOMCXOIMTD IO TUITY reifreHoraMmuu. JIByTOMHOCTb pacTeHMii, IIpH KO-
TOpO# NECTHYHBIE M THIYMHOYHBIE LIBETKM HAXOAATCS Ha pasHBIX 0COOSMX, YacTo
YOIEHHBIX OfHA OT APYrod, MCKIIOYaeT BO3MOXHOCTh caMoonbuieHus. Takue
PAacTEeHHUs MOTYT ONLUIATECSA TOJMBKO NepeKpecTHO. OMHAKO NPH aHAPOMOHO3IIMH,
TMHOMOHOSUMH, DM KOTOPHIX Ha OTHOM PacTeHHH MOrYT OHITh M 06GoemoJikle,
M OTHONOJBIE IIBETKH, TEOPETUUIECKN BO3MOXHEI 0032 BApMaHTa OINBUICHHS.

Bonbiuoe 3HaueHne uMeeT duxozamus (ot rpey. dicha — ornenpHo, M gamos —
6pak). Do pasgeneHue GyHKUHUHA MO BpeMEHH, OMyCKalolliee, ONHAKO, Pa3BUTHE
CeMSH B KaXIOM IIBETKE.

JluxoraMuio OGBACHIIOT Pa3HOBPEMEHHOCTBIO NOCTHKEHHS 3PEJOCTH Thi-
YMHKAMHM M NECTMKaMH OOHOro nserka. OHa TMposBIsgeTcs B ABYX BapHaHTax:
npomoandpuu ¥ npomozunuu. B IiepBOM cltyyae IMBUIBHMKH CO3PEBAIOT M BCKPHIBa-
I0TCS1, BRICBITIasl MBUIBLYY PaHbLIE, YeM PhUIbLIE IECTHKA TOTO XK€ IBETKA TOTOBO K ee
BocrpuaTHio. Bo BTopoM cityyae, Ha0GOpOT, pa3BHUTHE MBUIBLEI 3aIEPXUBACTCH
10 CPaBHEHHIO ¢ phuUiblieM. Haubonee pacrpocTpaHeHa NpoToaHapus. D10 CBsi-
3aHO C OCOGEHHOCTSIMM (POPMHMPOBAaHMA LBETKA: 3aYaTKH THIMMHOK HOSBIAIOTCH
Ha I[BETOJIOXE paHbllle 3a4aTKOB IUIONOIMCTHKOB M Pa3BHBAIOTCA GHICTpeE.

ITporoaHApHYHEI LBETKH TBO3AMYHBIX, KOJIOKOJBYMKOBRIX, CIIOXHOIIBETHBIX
¥ Aapyrux pacteHuil. IIpoToruHus BCTpeyaeTcs y KpecTOBETHEIX, 6ap6apuCOBHIX,
KYBIIMHKOBBIX, XHMOJIOCTHBIX, MHOTHX BETPOOINELUIIEMEBIX PACTEHHI, Y KOTOPEIX
3a0/1laroBpeMeHHasi TOTOBHOCTb PHUIBIIA CO3JaeT BO3MOXHOCTh OYEHb GHICTPOrO
ONLUIEHHSA BETPOM.

B TUNMYHBIX CiTyyasiX AMXOraMMsi TpEATIoiaraeT IHOC/IeNOBaTeIbHYI0 CMEHY
IBYX (DyHKUHMOHAJIBHO OTHOMOJBIX CTamuil. OZHAKO BCTpeyaeTcs M YacTHYHas
JIMXoraMusi, KOra peUIblie TOTOBO K OIBUIEHHIO IO BCKPHIBAHMS ILUIBHMKOB, TO
€CTb TaKO! L[BETOK ABNAETCH (PYHKIMOHAIBHO XEHCKIM, WM MMECTUYHBIM. 3aTeM,
1OC/Ie BCKPHIBAHUS IBUIBHMKOB — repMadpoaMTHHEIM, 0GOEOIBIM, a MO3NHEE,
yXe IOocJie OIUIONOTBOPEHUs] — (YHKUMOHAIBHO MYXCKHUM, WIN THIMHHOYHBIM.
OnHako Takas TPEXCTaIUHHOCTD LIBETKA BCTPEYaeTCs PeaKo.

Temepocmunus — paszHocron6uarocts (oT rpey heteros — apyroit u stylos —
cTONG). D10 ONHO M3 MPOSABNEHMI rerepoMopdusMa. KiaccuyecKnM MpuMeEpoM
IMMOPGHEIX LIBETKOB CIYXAaT 1IBETKH ITEPBOLBETA CO CHAWHOMMCTHHIM OKOJIO-
LBeTHHUKOM (puc. 247). lumopdHble LBETKH Da3BHUBAIOTCS Ha Pa3HBIX OCOGSX.
Y INMMHHOCTONGYATHIX IBETKOB PEUIbIIE HAXOMUTCA B 3¢B€ BEHUHKA, a TBIYMHKA —
B ry6uHe ero TpyokW, B KOPOTKOCTONOYATHIX IBETKaX — HaoGopoT. dmMop-
$u3M nposBIAETCS HE TONBKO B pa3sHLIX pasMepax CTOJIGHKOB H THIMHHOYHBIX
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Puc. 247. TetepocTims nepBOLBETa.
Ob6o3nauenun: BH — BeHYMK, 3B — 3aBA3b,
TUIH — NBUIBHUK, CT — CTOJOMK, Ylry —
yameyka

HUTEH, HO U B HAJIMYMM JPYTUX NMPU3HAKOB. Y [UIMHHOCTONOYATHIX IIBETKOB CO-
COYKH Ha PBUIbLIE JIMHHEE, YeM Y KOPOTKOCTONOYATHIX, MBUILLIEBLIE 3epHa KpPYII-
Hee, C XOPOLIO BhLIPAXEHHOM YIbTPacKyJAbNTYpoi 3K3uHbI. JIMMOpdHbIEe IBETKU
CBOVMCTBEHHEI HE TOJIKO NEPBOLBETHRIM, HO TAKKE MapeBbIM, OYypauyHMKOBBIM,
KMCIMYHBIM, IpeyrIIHBIM. DddeKTHBHOE ONBUIEHHE BO3MOXHO TOJMBKO MeEXIY
LIBETKaMH pa3HHIX (popM. Bosiee ciioxHbie couyeTaHus NPU3HAKOB B TPUMOPMHEIX
LBETKaX NepOGeHHMKAa MBOIMCTHOro. KopoTkue, IUIMHHBIE M CPEOHUX pa3MEpOB
CTOJIOMKH 00pa3yloTCsl B L[BETKAX pa3HLIX ocoOeil. THIYMHKM B LBETKAX KAXIOMH
M3 HUX PaBHBI O JUIMHE CTONGMKAM ABYX ApYTHX ¢hopM. OnbuieHKe NPOUCXONUT
MeXIy AByMsl pa3sHbIMH (hOpMaMH.

2.3. AbnoTHYecKoe nepeKpecTHoe OnbLieHHe

Anemogpunus — oOmNbUIEHHE BETPOM — BCTPEYAe€TCS Y MHOTHX JAPEBECHBIX
M TPaBAHUCTHIX PaCTEHUI.

Tak KaK pacnpocTpaHeHHe MbUIBLIEBLIX 3epeH (MYXCKHX raMeTo(hUTOB) C IO-
MOII[BIO BETPA CONMOCTABUMO C PaCIPOCTPaHEHHUEM CIIOP, U3 KOTOPHIX pa3BUBAIOTCS
raMeToUThl Y BCEX apXerOHHAIbHBIX paCTeHUH, BIIOJIHE JIOTHYHO IIPeACTaBICHHE
O NepBUYHOCTH aHEMOGIWIMH Y IIOKPHITOCEMEHHBIX. OIHAKO G0MBUIMHCTBO 60Ta-
HMKOB CKJIOHHBI CUHTATh NEPBUYHBIM CIIOCOOOM OINBUIEHHS Y MOKPHITOCEMEHHBIX
He aHeModwiuio, a SHmomoguuio, Npexae BCero — KaHTapohInIo — ONbUICHHE
XykaMu. KpoMe TOro, y THIMYHEIX aHEMO(DHILHBIX MOKPHITOCEMEHHBIX HEpel-
KO BCTpeyaeTcsi sipKasi OKpacKa IPHIBETHHKOB M OKOJIOLIBETHHKA, PYAUMCHTBHI
HEKTapDHUKOB M Jpyrue TPH3HAKM, CIyXallde s IpUBIeYEHHUs ONbUIMTENEH.
Hanuuue y HeKoTophix aHeMOMILHBIX PACTEHHI CKYJIBITYPMPOBaHHBIX IbUIbLIE-
BbIX 3€PEH, CBOHCTBEHHBIX 3HTOMO(UIBHBIM PaCTCHHSIM, TOXE CBUICTEILCTBYET
0 BTOPMYHOCTH BETPOONEBUIEHHS.

Heomno3sHauHoe peleHye Bompoca 0 MEPBUYHOCTH WM BTOPUYHOCTH aHe-

MOQ)MJIMH TMPHUBEJIO K IOSIBJICHUIO TMIIOTE3BI, I[OKaBLIBalOlIICﬁ, YTO II€pBHIE IIO-
30 3ak. 53
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KDBITOCEMEHHBIE He ObUlM A depeHUMpoBaHbl M0 CNOCO0aM OMBUIEHUs. DTO
TPOM30ILIO NO3JHeE B MpoLiecce SBOMIOLMH. BaXHO M TO, YTO B NaJICOHTONIOTH-
YeCKOH JIETONHCH SHTOMOGWIbLHEIE ¥ aHeMOGbWIbHBIE IBETKH BCTPEYAIOTCSI OYEHDb
PaHo M 4acTo.

AHeMouwIHs COBPEMEHHBIX MOKDPHITOCEMEHHBIX — BeChbMa CIELHMATN3HPO-
BaHHBII CrI0c06 ONbUIEHHUS, KOPPENHPYIOWIHIA ¢ OCOGBIM THIIOM CTPOEHHS LBET-
KoB. MHorne aHeMOQWIbHbIE pAacTeHHsl, 0COGEHHO NPEeBEeCHbIE, BETYT A0 IO-
ABJICHUSA JTHCThEB. 1IBeTKH MOryT GHITH OGOENONBIMM M OIHOIONBIMHU, PAaCTEHUA
OOHOJOMHLIMH M ABYIOMHLIMH; OKOJIOIBETHHK HEB3payHbI M3 IUIEHOK WIH
YelryeK, Yy HEKOTOPLIX PacTeHHH HBeTKH rojibie. ITBUIBHHKM M pbUIbLA BBICTY-
NaloT U3 [BETKa, PhUIbLIA YacTo pacceyeHnl (puc.242 H, O), yto cmocoGerByeT
YBEJIMYEHHIO NIOBEPXHOCTH, BOCIIPHHUMAIONIEH MBUIBILY.

TlepeHOC MBUILIBI BETPOM He MMeET CTPOroi HanpaBleHHOCTH, OH B GOMbILO#H
cTeneHu ciaydaeH. [loaToMy ecTb OCHOBaHHE NpeIIONaraTh, YT0 paCTeHHE JOJKHO
MPOXYLIMPOBaTh 60JIbIIOE KOMMYECTBO MBUIbIEI. ONHAKO, KaK BUAHO M3 Tabin. 7,
3TO He Bceria Tak.

Tabnnna 7

Yucao NbUIbLEBHIX 3€PEH, MPOOYLMPYyeMbIX aHEMODIWILHBIMH
M HTOMOGDWIBHHIMHM PACTEHHUAMH

HasBanue pacrenus Cnoco onbuieHust | YHCIO MBUIBLEBBIX
3epeH (THICAYH)

JlemHa OGBHIKHOBEHHAs aHeMobwIns 2549
Byk nechoi aHeMobwius 637
Bepesa Goponasyatas aHeModuus 7
Kamrran xoHckuit aHTOMOob MMM 452
OOBIKHOBEHHBIH
JIvna menkomucrHas 3HTOMOGHIMA 44
Ionopoxuuk IHTOMODMWIHA 11
JIAHLETONIUCTHBIA
Topen sMenHBI 3HTOMOGWINA (3

Cpen aHeMOGUNBHBIX PaCTEHUH €CTh NMPEACTABUTENH (JIELIHHa), IPOTYLH-
pYIOmIHe MWLTHOHH TLUILIEBLIX 3epeH, ¥ APYrHux (Gepesa) ux ymcio U3MepsieTcs
BCEr0 HECKONLKMMM ThHICAYaMH. Tak X€ BapbHPYIOT 1O KOJHYECTBY MbUIBIIEI
M 3HTOMO(UIBHBIE PaCTEHHUS.

Kak npaBuno, neuiblieBbie 3epHa aHEMOGMIBHLIX PacTeHH MeJKue, Jua-
MetpoM (20—30)—40 MxM, cyxue, JETKUE, He CKIICHBAIOLIMECS B KOMOYKH, YTO
obJieryaeT MX NEpeHOC BETPOM MHOIAA Ha HECATKH KWIOMETpOB. OGHIMHO OHHU
comepxar xup. OEHAKO BCTpeyaeTcss M JOBONBHO TSKeJash NMbUIbIIA, 3alacalo-
mas Kpaxmaa. Takasg NBUIbLA Pa3HOCHTCH BETPOM Ha HeGOJbIIHE PACCTOAHMS
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M TIalaeT HemojaieKy oT 06pa3oBaBLIEro ee pacTeHMs. DTO CBOMCTBEHHO NbLIbLIE
6epesnl, nyba, rpaba. BckppiBaHHME NMBUIbBHHKOB OOBLIYHO NPOMCXOIMT B TEIUIYIO
cyxyio norony. IIpu 3T0M y HEKOTOPRIX pacTeHuii (KIemeBuHa, KpalnuBa, 3/1aKu)
TILUIBHUKYU «B3pBIBAIOTCS», M NbUIBLIA, aKTHBHO BbIOPAChIBasiCh U3 HMX, ObICTpO
TIONajiaeT B BO3MYINHEIE IOTOKMA Ha HEKOTOPOM PacCTOSHMM OT LIBETKa.

Y npyrux pacreHmii nbUIbLA, HA060POT, TOBOJBHO JOJII0 OCTAETCA B IbUIb-
HHKe. Y Gepesbl, JIeUIMHBI, LIBETKM KOTOPHIX COGPaHbl B CIIOXHBIE CEPEXKH,
NbUILLIEBRIE 3epHA 33[IePXUBAIOTCA YelyHYaTbIMU NPHLIBETHHKAMH U BLICHITIAIOT-
¢Sl JIMIUb NPU packayWBaHUM COLIBETHUI BETPOM.

ITsutbIa MHOTMX aHEMO(WIOB GBICTPO TEPAET XU3HECTIOCOGHOCTb. B 60JIb-
LIO¥ CTEMEHU 3TO CBA3aHO C HATMYMEM Y MBUILLIEBOTO 36pPHA TOHKOH, Yalle BCEro
IMAIKOM 3K3MHHI, IJIOX0 3alIMINAIONIEH €ro OT BHICHIXaHHS.

Y aHeMo(HIbHBIX pacTeHU YHCIIO CeMA3aYaTKOB HEBEJIMKO, HHOTIA B LIBETKE
pa3BHBaeTCA JIMLIL OMH CeMA3aYaToK. DTO CBA3AHO C OCOOEHHOCTSIMU pacnpo-
CTpaHEHUs NbUIBLILI, KOTOPasi PacCEUBaeTCAd MOONMHOYKE, HE MPWIMIAs K PbUIb-
IIaM M3-32 OTCYTCTBUSI Ha MX IOBEPXHOCTM KJIEHKNX BEIECTB, CBOMCTBEHHBIX
SHTOMOGMUIBHBIM PaCTCHUSM.

MaJtoe YKCIIO yIePXUBAaEMBIX PhIIbLEM NbUTHLIEBHIX 3€peH, HEMHOTOYHCIIEH-
HOCTh 006pa30BaHHBIX UMH NBUILIEBBIX TPYOOK, rM6Eb HEKOTOPBIX U3 HUX B NPO-
necce pocra OOBSACHSAET TN, YTO JIMIIL HEOGONBLIOE YMCIO CEMS3a4aTKOB MOXET
JiaTh CeMeHa MmocJie Mpolecca OILUIOOTBOPEeHHA. B pemykuuu ymcna ceMs3ayar-
KOB TpOSABSeTCS 3KOHOMHUSI Marepuaia, KOMIIEHCHpyeMas GOJbIUIMM YUCIOM
LIBETKOB.

Tudpoguaus — onbileHue, Npoucxoisuiee ¢ MOMOUIbI0 Bodbl. OHa BCTpe-
yaercd Ju6O y pacTeHHUi, LIEMKOM MNOrpyXeHHBIX B Boly, JMGO y pacTeHWi,
y KOTOpBIX LBETKH Iepel ONbUICHUEM IIOMHHUMAIOTCA Ha NIOBEPXHOCTDh BOMBI.

B nepBoM ciyyae omnbUIEHHE OCYIIECTBISIETCS HENOCPEINCTBEHHO B TOJILE
BOJIbI, KaK Y B3MODHMKA, POTOJIMCTHHKA. Y B3MOPHMKA (30CTEPHI) LIBETKH PacIIyc-
KaloTcs mop Bopoii. ITsinblieBrie 3epHA TOHKME, HUTEBUIHBIE, JUTMHOMK 10 2,5 MM.
OHM UMEIOT UHTUHY, a 9K3MHA MPaKTUYeCKH TOJIHOCTBIO pemylpoBaHa. Takoe
HUTEBHIHO-4epBeoOpa3HOE 36pHO XOPOLIO IUIABAET M, JOCTUTHYB PHUIbLIA, 3aKpY-
YMBaeTCs BOKpPYr Hero. IunpodunbHble pacTeHHs] MMEIOT €l MEHbIIE IIAHCOB
Ha onbUICHME, 4YeM aHeMOGbWIbHBIE, IOATOMY Y HUX B 3aBI3M Pa3BUBAETCA TOJIBKO
OIIMH CEeMS3a4aToK.

Y pynnuM onbuUleHHe MPOUCXOIUT HA TIOBEPXHOCTH BOABL. Ilocie BCKphiBa-
HMS MBUILHUKOB MbUIbLIEBLIE 3epHA BCIUIbIBAIOT. IIbUIMHKA IOKpHITA MacisTHHU-
CTBIM CJIOEM M TOX0Xa Ha XeNTyio Karumo. Tak Kak puUibLia Y 3TOrO PacTeHmus
HaxXosITCA Ha NOBEPXHOCTH BOIBI, MbUIbLIEBbIE 3€pHA JIETKO MOCTUraloT HX, OCy-
IECTBISAS ONMBUICHHE. DNojes M BaIMCHEpHA 1BETYT NoA Bomoi. Mx uBerku
PACIONOXKEHB! Ha [UIMHHBIX CIMPAJbHO 3aKPYYEHHBIX LIBETOHOXKAX. Y 3pebix
HIBETKOB LBETOHOXKHU PACHpSIMIISIOTCI, M LIBETKM — MYXCKHE U XCHCKHE —

IIaBaIOT Ha NMOBEpXHOCTH BoAbl. I1py ux ciryyaifHOM CONPUKOCHOBEHHWH MbUIbLIA
30*
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M3 BCKPHIBHIMXCSI TMBUIBHUKOB MYXCKMX LIBETKOB IIONAJaeT Ha JIONAacTH PhLIeL
JKEHCKMX LIBETKOB, ¥ MPOHCXOIUT OINbUICHHUE.

¥ ruapoduIbHBIX pacCTEeHMIi IIbUIbLIA YCTONYMBA K HAMOKAHUIO U TIPH II0Ipy-
XEeHUU B BOAY He TepsieT XU3HecnocobHocTH. OOTHAKO BO3MOXHOCTH ONbBUICHHS
STHX pacTeHuil BecbMa orpaHudyeHnl. O6nagas BhICOKOH pereHepanMoHHOM CIo-
COOHOCTBIO, 5TU PAacTEHUSI Pa3SMHOXAIOTCH TIPEUMYLLECTBEHHO BEreTaTMBHO.

3. Buornueckoe nepexkpecTHoe onbLIEHHC

3.1. O0mue 0COOEHHOCTH ONBLICHHS

Buornyeckoe onbUIeHNE OTIMYAETCA OT abHOTHYECKOTO TEM, YTO B 3TOM IPO-
11ecce Y4acTBYIOT iBa XVBbIX OpraHM3Ma — pacTeHue U NpeCTaBUTEIb XKUBOTHOIO
MUpa, Ul KOTOPOTO MOCEIEHME IIBETKA — OTHO M3 NMPOSIBNICHUM ero Xu3Hexe-
ATeNBHOCTH. B mpoliecce 3BomoLMKM MeXIy 3TUMU OpPraHU3MaMM YCTaHOBWIMCh
onpeJejeHHbIe B3aUMOOTHOIIIEHHs, KOTOPble ¥ NIPUBOIAT K OIBLUIEHUIO.

KuBoTHbIE, BBICTYNAIOIIME B POJIM ONbUIMTENIEH, BechbMa pa3HOOOpasHHI,
B CBAI3U C 3TUM M CMOCOGHI ONMBbUIEHUS HA3bIBAIOT NO-Pa3HOMY: SHMOMOQUAUL —
ONbUIEHNE HaceKOMbIMM (IT4eJiaMy, OCaMH, IIMeJIsiMH, MyXaM#, KoMapaMH, Ga-
60YKaMM, XYKaMU U 1p.); opHumoguius — ONbUICHUE NITHIAMH; Xuponmepogu-
AUA — ONbUICHUE JIETYYUMH MbIIIaM# 4 T. 1. [To MHEHMIO psla yYeHBIX, ONbLIC-
HHE TEIUIOKPOBHBIMM XHUBOTHAIMH OBUIO IIHPOKO PACNpOCTPaHEHO B TPETUYHAIN
MepUoi, a B HacTosilee BpeMs ero cjiedyeT CYMTAaTh peauKToBhIM. ITo pacrpo-
CTpaHEeHMIO Ha 3eMHOM LIape OHO 3HAYMTEJbHO YCTYNaeT SHTOMODMIIHN.

He Bcsikoe mocenieHue 1[BeTKa TeM WIM HMHBIM XHBOTHBIM 0O0S3aTeJIbHO
CBSI3aHO C onbuieHHeM. OHO MOXET OBITh CITy4aifHBIM, @ HEPEJKO H OTHOKPATHBIM.
IMon3as 1o 1BeTKY WK COIBETHIO, XXMBOTHOE MOXET HepeHECTH NMBUIbLYY C OJHOTO
[IBETKA Ha phUIblIC IECTHKA JPYTroro LBETKa, TO €CTh NPOM3BECTH ONLUICHHUE,
HO pe3KO BhIpaXeHHOM CHCTEMBI aanTaunii K TOMY LBETKY ¥ Hero HeT. B cBsi3u
C 9THUM, CYLIECTBYIOT MIOHSITHS O 21A6HbIX U 8MOPOCMENEeHHbIX ONbLIUMENsX.

B nepBoM ciryuae ONbUIMTENIb AKTHBHO JOCTHTaeT 3peNbiX NMbUILHUKOB, IIPU-
HMMas Ha CMNUHKY WM IPYTYIO YacTh Tejia NbUIbLYY, TIEPEHOCUT e€e Ha phUIbLE
MEeCTHKA JAPYTOro TaKOTO Xe 1iBeTKa ¥ BO3BpallaeTcs 3a cleAylolleil mopuueil.

Bo BropoM ciiyyae KOHTaKT C MBUIBHUKOM M PBUIBLIEM CJIyYaeH, HO NbUIbLA
MOXeT GBITh BCe Xe NepeHeceHa Ha Ipyroi LIBETOK U IPY HATHYMH (PU3HOIoruye-
CKOM COBMECTHMOCTH MBUIbLEBRIX 36PEH M PbUIbIIa 00pa3yeT MhUIbLieBbIe TPYOKH,
JOCTHUTAJOIME 3apOILIHIEBOr0 MEIKa, 1€ MOXET IPON30iTH OIUIONOTBOPEHHE.

3.2. IlouaTHe 00 aTTPAKTAHTAX

YCcTaHOBNEHUE TTOCTOSIHHBIX M B3aMMOBKITONHBIX OTHOILEHHI MEXTy I[BET-
KOM M OTBLIIMTENEM OCHOBAHO Ha YIOBJIETBOPEHHH MOCIEIHUM (PHU3HONOTMYECKHX
MOTpe6HOCTEH, MpPEXe BCEro NUTaHMSA, UCTOYHUKOM KOTOPOIO CIYXAaT MpOmy-
LUpYyeMbIe LIBETKOM IIbUIbLA, HEKTap, XUD M HEKOTOphie JAPYIHe BEIECTBA. D10
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TaK Ha3blBaeMble NepBUYHBIE ammpakmanmol (OT ¢paHL. attractions — mpu-
BJEKalomuii BHUMaHUe). BTODHYHBIE aTTPaKTaHTHI YKa3bIBAIOT, IIC HAXONATCH
TIepBUYHBIE ¥, NEACTBYs HAa OPraHbl YyBCTB ONBUIMTEJIS, YTOYHSIOT TPAEKTOPHIO
€ro noseta. B 37oM OTHOLIEHHH BaXXHYIO POJibh UTPAIOT KPYIIHEIE Pa3sMephl LIBETKA
WIM COLBETHUS, IpKue UM HeOoOBIYHBIE 10 (JopMe OKONOLBETHUKH, 3allaxy.

Hepeutmble ammpaxmanmaost

ITobya — HanGollee pacpOCTPaHEHHEBIN aTTpakTaHT, OJHAKO €€ HeT
B XEHCKMX LIBeTKax. DTO LEHHBIH NMUTATeNbHBI MpPOIYKT, colepXaliuii 6em10K
(16-30 %), xpaxman (1-7 %), caxap (3—10 %), munepanbHbie Bewectsa (1-9 %),
€CTb B Hel ¥ BUTAaMUHBI. OTpHLIaTENIbHOE CBOMCTBO MBUIBLIEBIX 3¢peH — HATHYMEC
Y HMX JIOBOJIBHO TOJICTOM, CKYIBIITYPUPOBAHHOM 5K3MHBI, KOTOpas He NnepeBapu-
BaeTcs B MUIIEBapUTEIBHOM TPAKTe XHUBOTHOTIO.

IIbibLy noenaloT MIeKONMUTAIOUIMEe, U3 HACEKOMBIX — XYKH, MYeJbl, OCHI,
IoObIBalOIIME €€ I MUTaHUs TUYHHOK.,

Jns ynoBneTBopeHHs TOTPEOHOCTH OMBUIMTENS B NHILE WIH IS OPYTUX
1eneil NbUIbLbI JOJDKHO ObITh 04EHb MHOTO. Tax, 1IBETKM PO3bI U MakKa, UMeIoLIe
MHOTOYUCIICHHbIE THIYMHKHU, BhIPAaGaTHIBAIOT IbUIbLIEBRIE 3€pHA, YHUCIEHHOCTH
KOTODPBIX CONOCTaBMMa C TaKOBOM Yy GONBIIMHCTBA aHEMO(MUILHBIX PaCTEHMIA.
B T0o Xe BpeMs HBETKY JIIOTMKA, TAKXe MMEIOLIHMEe MHOTOYMCIEHHbIE TBIYNHKH,
MPOAYUMPYIOT MbUIBLEBBIX 36PEH ropasjio MeHbllle, TaK KaK OHM UMEIOT ellle OOUH
TEPBUYHBINA aTTPaKTaHT — HeKTap. ECTh U Apyrue pacTeHus ¢ IBYMsI MCTOUHHUKAMHU
NUTaHUA. DTO OYTHUIOYHOE JEpeBO M MapKHusl, ONbUISEMbIE JIETYYMMHM MbILIAMH.
Yucno THIYMHOK M 00pa3yIoUIMXCS W3 HUX NBUIBHEBLIX 3€PeH Y 3THUX pacTeHuit
HEBEJIMKO.

DBONIONHMSA ONbUICHN IIU1a B HANIPaBIeHNH JIOKATH3aLUU HeGOMbILIOro KOJu-
4ecTBa MbUIbLIB HA MUHMMAJIBHOM IO Pa3MepaM U OnpeeieHHOM 110 Tonorpachuu
yyacTke Tesia onbuttenst. HauGonee ymoOHas 1mo3a HacekoMoOro, Ipu KOTOPO#
NbUIbLIA OKAXKETCS JIMIIb TaM, Te 3TO 00eCreyUT YCIellHOe MepeKpecTHOE OMbl-
JIEHHE, 3aBUCUT OT CTpoeHMs 1iBeTKa. Y. JlapBuH oTMeyal, yto y 6a6oyek nplibua
MPUJIMIIAET K TOJIOBE MEXAY I71a3aMH, a y IT4ejl — K HUDKHEi 4acTu IoJIoBhI MK
K MeMOpaHe, nonepXxuBaloleil Xxo6oToxK.

B nporecce conpsiXeHHON 3BOMOLMHE LBETKA M ONBUIMTEIA BbIpaboTagach
OIpeie/IeHHas CTaHIapTHOCTb pa3MepoB U (GopMEuI 060HX 0OBEKTOB.

B 3TOM OTHOIEHMH GONBLIONH MHTEPEC IPEACTABIAET OMBUICHHE LIMEIAMH
LIBETKOB HamnepcTsHKU. 3uromMop¢Has Tpybka BeHYHMKa IO pa3MepaM COOTBET-
CTBYET pasMepy Tejia HIMeJis, XOTd HNOMycTMMa M HeOolbluass W3MEHYUBOCTH ee
napaMeTpoB. Paiisl BONOCKOB Ha BHYTPEHHEM IIOBEpXHOCTH TPYOKM BEHYMKA OpH-
CHTHDYIOT TENO NMPOHUKILETO B Hee IIMeNsl TaK, YTOOBI ero CIUHHas CTOpOHa
KOHTaKTHPOBaJIa U C TBUIbHUKAMH, B C PhUIbLIEM.

Y HEeKOTOpHIX pacTeHHii o6pasyioTcsi 3 TUITa MBUIBHUKOB: MUTAIOUINE, NPO-
M3BONAIIME IbUIbLLY, MCHOJL3yeMyl0 HACEKOMBIMM B IMILY; MPONYLMPYIONIHE
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TBUTBLY TOJILKO [UIS ONBLUICHHS M He IIPOU3BOIAIIME IBUIbIY COBCEM, HO obJierya-
IOIIHE ABIKEHHE HaCEKOMOTO BHYTPM LiBeTKa. KOHeYHKI pe3yisTaT 3Tol TMHAUHN
pa3sBUTUS TIPEICTaBleH Yy ABYAOMHBIX PacTeHMil, Y KOTOPHIX XEHCKHME ILBETKH
BOOOILE He MPOU3BOAAT NMBUTHLIBL.

Hexmap, KaK ¥ NbUIbILY, OTHOCAT K NIEPBHYHKIM aTTpakTaHTaM. OH COfepXUT
or 25 1o 75 % caxapos (rmoko3a, hpykTo3a, caxaposa), aMUHOKHCIOTHI, JIMITHAB,
a3oTucThle coenuHenusi. Hexrap obpasyercsa B HeKTapHHMKax (cM. I 5, m.6.1),
U OObIYHO OCTAaeTCS B HMX O MNMOJHOIO HCHOJIb30BaHMSA, HO €CIH €0 MHOrO,
OH IlepeTeKkaeT B TaK Ha3biBacMBble BTOPHMYHBIE BMECTWIMINA B BHAE IIMHHBIX
umopues (puc. 231 K). Beizenenue HeKTapa NOMYMHEHO ONPERENEHHOMY PHTMY,
COOTBETCTBYIOIIEMY NMEPHOAUYHOCTH Npolecca ombUieHus. B IBeTkax, onbuid-
€MBIX HOYHBIMH HaCeKOMBIMHM, HOUYBIO €r0 MHOro, IHeEM — HET, U Hao0OpoT.
Hexrap focTyneH MHOrMM XHMBOTHBIM, He CIy4alfHO €ro 4aCTo BOPYIOT Te M3
HUX, KOTOpPHIE MOTYT NPOKYCHTh OCHOBaHME OKOJIOLBETHMKAa M NOCTaThb HEKTap
CHapyXu. DTO HEpemKo HeNaloT IMenu W nruubl. ONHAKO He BCeria TakHe
«IIPOKYILICHHbIE» IBETKU C ONYCTOLIEHHBIMH HEKTAPHUKAMU OCTAIOTCH HEOMbLIE-
HHbIMU. TaK, y MapbIHHUKA U3 CEMECTBA HOPMYHMKOBEIX HACEKOMBIE TTOJIy4aloT
HeKTap Yepe3 OTBEpPCTHE, KOTOpOe OHU IENAlOT B BEHYMKE, HO YTOObI MOTYYHTD
TIBUTBLLY, OHM JOJIXKHB! IPOHUKHYTb B TPYOKY OOBIYHBIM IYTEM.

K mepBHYHBIM aTTPaKTaHTaM OTHOCAT TaKXe Macjia, KOTOPhHIMH GOoraThl
HOPHYHHKOBbIE, UPHCOBbIE, OpPXUIHbIE M Opyrue pacreHus. Ha ThlYMHKAxX ¥ Mo-
BEPXHOCTH TECTHKA HEPEAKO 00pa3yioTCs MUILEBbIE Telblla — MHOIOYHUC/ICHHbIE
BOJIOCKH, GoraThle MUTATEJIbHBIMK BELIECTBAMM.

Bmopulmbze ammpaxkmanmat

Lléem — onuH N3 caMbIX PacIIPOCTPaHEHHBIX BTOPHYHBIX aTTPAKTAHTOB, XOTS
pa3Hble XHMBOTHBIE BOCIIPMHMMAIOT OKpPAacKy LIBETKOB No-pasHoMy. Tak, myesnl
YyBCTBUTENbHB K JXKeJNTOMY, cuHeMy U (uoneropoMmy nperaM. OHHM TOCEIIAIOT
M KPacHbIe 1[BETKM Pa3HbIX OTTEHKOB, BOCIIPUHHMAsl OJHAKO HE KDAaCHBIA LIBET,
a oTpaXeHHbIe UM YibTpaduoneToBhle JIydu. benbie 1IBETKM OHM BOCIIPMHUMAIOT
KaK CHHe-3eJIeHble.

Y HeKOTOpBIX pacTeHMii cyuiecTByeT AU depeHpoBaHHast oKpacKa: Hanpu-
Mep, Tpy6Ka BeHYMKa ¥ BXOJI B Hee MOTYT MMeTh pasHble 1BeTa. Hepenxo BcTpeya-
eTcs MATHUCTas oKpacka. [IaTHa Xopollo 3aMETHBI Ha oblueM, IPYroM LIBETOBOM
boHe 1 ciryxar «yKasaTelIssMH HeKTapa» WIH «HEKTAPHBIMHM JOPOXKAMHU».

Ecnu y pacreHus HET IIBETOBOrO aTTPaKTaHTa, TO OOLIYHO CYIIECTBYET BTO-
pOii, CTOJIb Xe€ pacnpOCTPaHEHHHBIH B MPUPOAE, — 3anax. Y pe3elbl C HeB3paYHBIMHU
3eJICHOBAaThIMM 1[BETKAMH TOJIBKO OH M NPHBIECKAET ONbLIMTENCH.

Ha o6pa3oBaHuie 3amaxa pacTeHHe PACXOIyeT MHOTO SHEPrUH, UCTOYHHKOM
KOTOPOH CJIyXWT Kpaxmaj, MOIBEpraloliMics rupponusy. OTUM OOBSACHSETCS
HCYE3HOBEHME KpaxMajia B mepuoll LBeTCHUs. BhirensieMasi LIBETKOM TeIUIOBast
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SHEPIUs CIIOCOOCTBYET PaCIPOCTPAHEHMIO IAXyyHX BEIECTB BBEPX, NpHBIEKasd
onsUIMTeNiei Gonplile, YeM MX HUCXOAMINE TOKH.

XapakTep 3araxa 3aBHCHT OT COIEPXAIIMXCS B HEM BelIECTB. 3amax, He MMe-
IOIMi CXONCTBa C APYTMMH 3alaxaMy BHe ceprl OKpyXKeHHS LIBETKA, HAa3bIBAIOT
abcomoTHBIM. DTOT 3anax GYHKIMOHMPYET TOJbKO B paMKaX B3aMMOOTHOLICHHS
ONbUIMTE/IS U LIBETKA.

HWmumpylommii 3anax, KoNMpYIOIMH KaKoi-TO Ipyroii aGCcoMOTHHIA 3a-
TaX, BHI3HIBACT LIETb CEHCOPHBIX peakluii, KOTOpash HAcC/IEICTBEHHO 3aKpeIuieHa
y HaCEKOMOTO.

HMuTHpYyOlMe 3anaxH COCTAaB/ISIOT OCHOBY OGMadHOIO IOBEHEHMS pacre-
Hus. TaK, OAMH U3 BUAOB CEMEHCTBA apOMAHBIX M3 POia apyM ob/afaeT 3araxoM,
MPHUBJIEKAIONIMM CaMOK MEJIKMX KPOBOCOCYIIMX HaCEKOMBIX, BOCIIPHHHMMAIOLIMX
€ro Kak 3amnax Koxu. Myx NnpuEieKaior TpynHele 3anaxu. MHrepecHas o6MaHHast
crieaIM3alMs ONbUICHUS XapaKTepHa U1 odpUca MUEIOHOCHOTO U3 ceMeHCTBa
opxuIHbIX. 3anax, ¢opMa M OKpacka LIBETKOB, UMHTHPYIOIIME CaMOK HEKOTO-
pHIX ITYeJi, BO30OYXIaeT NoJIOBble MHCTUHKTHI camuoB. Calsich Ha IIBETKH, OHH
NIPOM3BOIAT Ha HUX Te Xe ABUXCHMS, KaK NMpH CoBOKyiuteHuu. Ilokumasa nse-
TOK, CaMeLl-ONbUIATENb HECET Ha TOJI0BKE IOJUIMHAPHUH, OCTaB/IsIA €ro Ha PhUIbLE
NeCTHKA JPYToro 1[BeTKa M OCYLIECTB/SAS, TaKMM 00pa3oM, NMepeKpecTHOE OIlbi-
nenme. IocenieHrue LBETKOB, 3 COOTBETCTBEHHO, M OMbUICHHE IPEKpPaIaloTCcs,
KOTJa MOSABJIAIOTCA CaMKH 3THX IT4eJl, KOTOPhie pa3BMBAIOTCS NO3HEE CaMIIOB.

Couyeemus Kax ammpaxKkmanmbol

OnbuinTeNM, OCOGEHHO IYesbi, BLIPaOATHIBAIOT IMOCTOSHCTBO B IOCelle-
HUH L[BETKOB OJHOIO BHIA M NOCELIAIOT MX N0 BO3MOXHOCTH JUIMTEJIbHOE BpeMs.
B 3TOM OTHOIIEHMM BaXXHYIO POJIb UTPAIOT COLIBETHS, 3aMeTHEIe M3anu 6Jaronapst
KpYTIHBIM pa3MepaM. HacekoMble 04eHb J0JIT0 OCTAIOTCA Ha COLBETHH, ITEpemo-
3as c OIHOTO LBeTKa Ha Apyroil. Co6paB NbUIb1lY, OHH YETAIOT, HO BO3BPAIIAlOTCS
cHoBa. LIBeTKM B COLIBETUM PacKpHIBAIOTC HEONHOBPEMEHHO, M IOCEIEeHHe HX
ONBUIATENIAMH MOXET NPOJOJLKAThCA OO0, TeM OoJjiee, YTO OHM HE 3aTpavyuBalOT
CIJI Ha MOMCKY JIPYroro COLIBETH !, NI0Ka OHO He oriBereT. Hexoropeie couBeTys,
KaK yxe ObUIO CKa3aHO, M3JAJIM MOX0XH Ha OAMH KpPYNHbBINA IBETOK — aHTONUM.

BzauMcoTHOIIEHHS MeXOy COIBETMSMM ¥ ONLUIMTEIIMH MHOrIa O4YeHb
CIOXHLIE M HE OrpaHMYMBAIOTC ONHUM onbuieHHeM. IIpuMepoM 3TOro MoXer
CIIYXXUTh CHKOHMiA — COIBeTHMEe MHXWpa. DTO pacTeHHe, HIKPOKO KYJILTHBHUDY-
€MOoe B CTpaHaX C TeIUIIM KIMMaroM. Ero uBeTKH ONbUIIOT TOJBKO MEJIKHE
Oochl — Onactodaru. OueHb MeJIKHE LIBETKM PacONOXECHb Ha NOBEPXHOCTH
BHYTPEHHEH M10JI0CTH IPYLIEBUAHOTO CHKOHUS, OTKPHIBAIOLIEr0oCs HaBepXy OTBep-
CTUEM, NIPUKPHITHIM YelIyHKaMH. Y vHXMpa 3 TUNa LBETKOB: MYXCKHe, XEHCKUe
€ KODOTKUMH CTOIGMKAMH, 06pa3yiolIMMH Ta/Uisl (HEHOpDMAJIbHBIE pa3pacTaHus,
BO3HHMKAIONIME Ha JIOGON YacTH pacreHMsi), M XCHCKME LBETKH C IIMHHBIMU
cronbuxamu (puc. 248). MyXCKHe M TaljIOBhle LIBETKM HAXONATCS B OIHOM,
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Puc. 248. Corutonve U UBETKU HHXHpa:
A — comnonus; b — oraenbHbIe UBETKU.
Obo3nauenus: AC.1B — JUIMHHOCTON6Ya-
THIf 1BETOK, KC.IB — KOPOTKOCTOJIO-
YyaThii une'rox,\ TY.Il — THIYMHOYHBIA
L{BETOK

ITMHHOCTON6YATEIe XEHCKHE — B JPYroM COLBETHH. Y NHMKOPAcTYIMX ocoGei
COLIBETHUS oGonx TUIIOB HaXoNATCA Ha OJHOM PacTeHWM, Y KYJILTYPHBIX (POpM.
COLIBETHS C JmnHHocTo.nﬁqammu KEHCKMMH 1LIBETKAMU — Ha JepeBbsX, Ha3bIBA-
€MBbIX (HraMH, a COLBETHS JPYroro TMIa — Ha JepeBbix-Kanpudurax.

Ochl MPOHMKAIOT Yepe3 OTBEPCTHE B Kanpuury M OTKJIAILBAIOT sgifla
B CeMs3aYaTKH FaJUIOBbIX I[BETKOB. JIeTOM M3 HHX Pa3BUBAaIOTCSl B3POCJBIE OCBHI.
Hx Myxckue 0coou GecKpbUIbie, XUBYT HECKOJILKO YaCOB U, OIUIONOTBOPHB CaMKY,
nioru6aior. OTUIONOTBOPEHHBIE CAMKU BBINOJI3AIOT M3 Kanpuduru, Kacasich npu
5TOM MHOTOYMCJIEHHBIX TBIYMHOYHLIX LIBETKOB, BBICHINAIOLIMX HAa HMX NBUIBIY.
Haitnst npyrue cuxonuu (churu), oOGCHINAHHBIE NBUTBLOA CaMKM NPOHUKAIOT
B HUX M ONBUMIIOT JJINHHOCTONOYAThie XEHCKUE HBETKU. Tak Kaxk siiueKian
y 6aactodaru kopoye CTON6MKA, OHH HE MOTYT OTJIOXMUTDH Siflia B ceMsA3ayaTKu.
W3 aTux couBeTHil pa3BUBAIOTCH COYHbIE comionus — ¢uru, ¢ oueHb MEITKUMH
IUIOOMKAMU BHYTPH.

BhIAIs M3 CHKOHMS, CAMKH MILYT APYToi (OCeHHMit) CHKOHII — Kanpudury
U OTKJIQfbIBAIOT STHLIA B ra/UIOBHIE LBETKH. B 3T0i Kanpudure 6aacrodaru 3uMyIOT,
M Ha CIeAyIOIIMii roi BCe INOBTOpsieTcs CHoBa. TakuMm o6pa3oM, Giacrodaru
He TOJILKO OTBUIAIOT L{BETKM MHXUPa, HO  NMPOXOJAT B €T0 COLBETHSAX BCE 3Tallbl
CBOEro Pa3sBUTHS.

o cux nop ocHoOBHOe BHHMaHue ObUIO YAEIECHO ONbUIMTENSIM-HACEKOMEIM.

OnbuUleHne NTHUAMH — opHUmoguaua — ITPEUMYLIECTBEHHO BCTpeyaeTcs
B TPONMKAX U BHETPONMHYECKHMX OGJIACTAX IOXKHOrO IOMyIIapus, a Takke B AB-
crpanny, IOxHoit AMmepuke, IOxHo# Adpuke.

ITTHuB He BOCTPUHHMMAIOT 3aMax, I09TOMY BTODUYHBIMY aTTPaKTaHTaMHU Ui
HMX CIIXaT LIBEeT M TecTpas oKpacka. B oTinuMe OT muei NTHLL NPeAoYUTaIoT
KpacHbIA uBeT. ITnTalorcss oHM HEKTapOM, BHICACHIBAS €r0 JUIMHHBIM KIIOBOM,
He caisich Ha uBeToK. Cpey NTHL-ONBUIATENEH pacipocTpaHeHbl KOIM6pH, 1Be-
TOYHMIIbI, HEKTAPHHUIIBI, ITULBI-MEIOHOCH], TTONyTau Jiop 1 apyrie. OpHutodu-
JINS XapaKTepHa IS 3BKAIMIITA, KaHHBI, PyKCHM, ajiod, HEKOTOPBIX KaKTYCOB.
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Xuponmepoguaus — ONBUICHNE JIETYYUMH MBIIIAMH — TAKOKe PacIpocTpa-
HEHa B TPONMYECKHMX 06/1acTAX 3eMHOrO wapa. JleTyure MBILIN OMBUISIOT HOYBIO
M B CyMepKax TYCKIJIbI€, 3eJICHOBATO-XeJTHIE WIX KOPHYHEBLIE IIBETKH, PACKPEIBa-
fomuecs BeyepoM. LIBETKM M COLBETHS KPYIIHbIE, C IPOYHEIM OKOJOLBETHUKOM
M TOJCTHIMM LBETOHOXKAMH M LBETOHOCaMH. OHM YacTO MMEIOT HENpPHSATHEHIN
3anax, MMHTHMPYIOIUMIi 3anax CaMMX JIETYYMX Mbiueid. Xupontepodmius cBOi-
CTBEHHA JepeBbAM, KyCTADHUKAM, peXe — TPaBSIHMCTHIM pacTeHUsM. JleTyyue
MBIIIM OMBUIAIOT LBETKM NpEACTaBUTeNed ceMeiicTB 6a06a60BBIX, MHPTOBBIX,
GHTHOHMEBEIX, araBOBBIX, KAKTYCOBHIX M IpyrMX. W3BecTHHI cilydyau OnmbUIeHHS
M HeJeTalolMMH MIEKONUTAIOMMH — JIeMYPaMK H CYyMYaTBIMM.

4. J1aOnIbHOCTDH ONBLICHNA

TecHass B3aUMOCBfI3b MeXAY HaceKOMBIMM M LIBETKAMM, BhIpaGoTaBiuascs
y HHX B TIpoliecCe CONPSXEHHON 3BONIOLMHU, Hepenxo naer cbGou. Hampumep,
XOJIOHHAA MOXIUIMBAs Morofa He GIArONpPHATCTBYET SHTOMOGHINM, TaK Xe KaK
GesBeTpeHHast norofa — aHeModwmu. Y npencraBureneil GIM3KOPOACTBEHHBIX
pacreHuit BooO1Ie MOryT GbITh pasHble CIIOCOGRI ONbUICHUS. DHTOMODWIMS 1 aHe-
moduIMg OTMEYEHH Y PasHbIX BHIOB KJI€HA, TIONOPOXHHKA U JAPYTHX PACTeHMIA.
KpynHeie sipko-Gejible IIBETKM TIPYLIaHKM KpPYIJIOJMCTHOM, MMEIOLINE XOPOLIO
Pa3BUTHIN HEKTAPHUK, SBHO O0JIalaloT BCEMM NMPU3HAKAMM SHTOMOMMIMH, OnMHA-
KO B MECTaX eCTeCTBEHHOIO MPOM3pacTaHus HapAAy C ONbUIEHMEM HaceKOMBIMM
IPYIIAHKa ONbUISETCS U BETPOM.

Ilpu nepexone OT OOHOroO croco6a ONBUICHUA K APYTOMYy GONbIIOe 3HAYEHHE
HMMEIOT U3MEHEHHS, MPOMCXOAALIME C MEUIBLIEBLIMHA 3€pHaMH. Y SHTOMOMDMILHEIX
pacTeHHii, KaK yxe ObUIO OTMEYEHO, MbUIbIIEBHIE 3epHA KpPYIHBIE, MOKPHITHIE
KJIEHKNUM BelIeCTBOM — MbUIBLIEBRIM KJIeeM, YacTO OHM COOpaHbl B TETpalsl,
nonuansl M MpocTo KoMoykKd. C HeBOCTpPeGOBaHHBIX IJI1 OMBUICHMS MbUIbLIC-
BBIX 3epeH HcYe3aeT KielKoe BellleCTBO, MbUIblIa CTAHOBUTCSA CYXOM, KOMOYKH
paccunaiorcd. Takue MbUIbLEBBIE 3¢PHA JIETKO Pa3HOCATCS BETPOM.

Y aneModWILHBIX pacTeHHl HMBUIBLIEBEIE 3epHA CyXHMe M JIeTKue, HO y He-
KOTOPRIX PacTeHHIi PhUIbLIE BhUIEAET OOJBIIOE KOJIMYECTBO KIEHKOro BellecTBa,
KOTOpOro XBaTaeT Ha CMaYMBaHHe YaCTH Tejla HaCEKOMOTO M TIPHIINIIAHKS K HeMy
11131151138

IITupoko pacnpocTpaHeH M MEPEXOX OT MEPeKPEeCTHOTro ONbUICHHS K CaMo-
ONBUICHUIO, YTO CBA3aHO C HENOCTATKOM HaceKOMbiX. IT03TOMY TaKue OGBIYHBIE
I obnacTeil ¢ yMepeHHbIM KJIMMaToM 3HTOMOGWIbHEIE PACTCHUs, KaK TH-
MbfiH, IEPBOLBET, KAMHENOMKa M JApyrue B ADKTHKE HEPENKO OKa3hiBaloTCs
aBTOraMHBIMH.

TakuM 06pa3oM, u3ydeHHe IIOKPEITOCEMEHHEBIX II0KA3aJ10, YTO BCEM UM CBOJ-

CTBCHHA BBICOKAsA IOABMXHOCTH, WJIH J1a6MIBHOCTD, OMNBUICHUS, CIOCOOHOCTD
29 3ax. 53
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TIEpeXOUTh B 3aBUCHMOCTH OT YCJIOBHIA OT IEpeKpeCTHOIO ONBUICHUS K CaMo-
onsuleHnIo 1 HaoGopor. Y. HapeuH (1876), cepre3Ho 3aHMMaBILMICSL BOIPOCAMU
ONbUICHHS IBETKOBBIX PaCTeHUH, MUCAJI, YTO MOCTOSHHOE CAMOOIIBLICHHE BPEIHO.
INo3gHee 310 OGBACHUWIN TEM, YTO CAMOOMBUICHHE TIOBHILIAET CTENIEHb TOMO3HIOT-
HOCTH M 3aMeAjIsieT MUKpo3Boiouuio. IlepekpecTHoe ONbUIEHHE U IIEpEKPECTHOE
OILUIONOTBOPEHNE UMEIOT BAXHOE 3HaUeHHe, 00yc/IoRIEHHOE 60MblIoi reHeTuye-
CKOif M3MEHYHBOCTBIO, CO3[aBaeMoOll B pe3yJbTaTe IOCTOSHHOM peKOMOMHaLMuU
T€HOB, YTO NPHBOAMT K YBEeIMYECHHIO reTepo3urorHocT. CaMoonbuIeHHE CIIoco6-
CTBYeT M30JIILIMHM HOBBIX (OpM, COXpaHsia MX OT Jie3MHTETPallvH, B TO BpeMs KaK
no6as KoMOMHALUs TIPU3HAKOB IpH CBOGOTHOM CKpeUIMBaHMH, OymeT BCKope
pacragaThcsi M He CMOXeT GhiTh yaepxana noromcreoM (Y. H. IlIMansrayseH).
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OcobeHHocTH OILIOKOTBOPEHNH,
pasBuTHE 3apoAbIlIa M dHIoCHEepMa

1. OGmue 0COOEHHOCTH OILIOOTBOPEHNA

B oTninune OT ro0CeMEHHBIX, Y KOTOPBIX IPOMEXYTOK BPEMEHH MEXIY OIbi-
JIEHHEM ¥ OIJIONOTBOPEHUEM BecbMa mpooskuTeneH (y cocHel okono 1,5 ner,
y IpYTUX pacTeHuii — ot 1 Mecsla 1o MOAyrona), y GONbIUIMHCTBA TOKPhITOCEMEH-
HBIX OH OOBIYHO OYeHb KOPOTKUI, H3MepsIeTcsl THIAMH, YacaMy U iaXe MUHYTaMH,
Hampumep, y rpymm — 5 aHeit, y ckepasl — 40-50 MHHYT, ¥ KOK-careisa —
15-30 muHyT. OnHako y Gepessl OH IUTUTCS 4O 4 MECSLEB, @ Y HEKOTOPLIX BHIOB
IJyba — 1o onHoro roja.

ITeUTblieBOE 3epHO, NEPEHECEHHOEe Ha phUIbLIE MECTHKAa TeM WM HHBIM
cnocoboM, mpopactas, uOpa3yeT NbUIbLIEBYIO TPYOKYy, KOTOpas pacTeT BHYTPH
CTWIONMS, TIO0 MOBEPXHOCTH BHICTWIAIOWIEH ero KaHajl ocoboif mMpOBOIHUKOBO
TKaHHU, B CaMOii 3Toif TKaHH, a TAKXe B MEXKJICTHUKAX APYIUX TKaHei, pa3aBuras
IUIOTHO COeAMHEHHBIE KiIeTKH (puc. 249). [loiins 1o ceMsi3a4yaTka, OHa IPOHMKAeT
B 3apOJbILIEBbIi MELIOK Yepe3 MUKpomwie (nopoeamus), 4epe3 UHTETYMEHTHI
M HYLeJUTyC (Me302amun) WM Yepe3 Xanasy (xatazoeamus).

B pacryiiylo nbuislieByIo TPyOKy U3 NBUIBIEBOTO 3€pHA BXOAAT spo cuctoHO-
TEHHOI KJIETKH U CTIepMMOreHHasi KJIeTKa MM CIIEPMUM, €CJIH MBUIbIIEBOE 3epHO
6bU10 TpexxIieTOYHBIM. CriepMHOTeHHas KJeTKa JAenuTcs, o0pasys JBa CriepMust
(puc. 250 A). IMbuibLEBEIX TPYGOK MOXET GHITH HECKONBKO, B 3aPOJLIIEBLIH Me-
LIOK TOXE BXOAMT 6osiee OFHOI NMBLUIbLIEBOI TPYOKHU, HO B OIUIONOTBOPEHUH, KaK
TPaBWJIO, YYaCTBYIOT CIIEPMHUHU JIMIIb OOHON U3 HUX. [IpOHMKHYB B 3apoablie-
BHIif MeIoK (puc. 250 B), neuibLieBas Tpy6Ka U3NMBAET CBOE CONEPXUMOE BOIM3H
AiiLieBOTO amnmnapara, yaiie BCero B CHHEPruay, KOTopas NMpH 3TOM pa3pyllaer-
cs. Jlpyrasi cuHepruna coxpaHsiercs elile HeKoTopoe Bpemst. OfMH U3 CIIEPMUEB
COeMHAETCS C ANIEKNIETKOM, 00pa3ys 3UroTy, BTOpPOii — HANpaB/IseTcsd KO BTO-
PHYHOMY SIpY 3apOABILIEBOrO MEIKAa M CJIMBAeTCs C HUM, 00pa3ysl TPUIUIOMIHOe
anpo (puc.245T, 1i; 250 B).

OcoGeHHOCTH TOBeAeHUS CIIEPMHEB BHYTPH 3apOIbIIIEBOr0 MeIUKa ObUIH
Brepesie onucansl C. I'. HaBammueiM B 1898 r. OH Ha3sBas 3TOT [IPOLIECC 080iHbIM
0nno0omeopenuem.

JleneHus: QUILIOMOHOTO SAPa 3UIOTHI M TPUIUIOMTHOIO SAPa UEHTPANIbHOI

KJIETKH HaYMHAIOTCS JINOO Yyepe3 HECKOJIBKO YacoB ITOC/I€ OIUIONOTBOPEHMS, KakK
29*
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Puc. 249. Ilpopacranue NbUIBLLI Ha DPHUIBLE Pa3HBIX pacTeHUil: A — mnpopacTaHue

NMBUIBLBI PXU Ha BOJIOCKAaX phUIbLIA pXaHO-MbIpeliHoro rubpuma; b — mnpopacranue

NbUIbLBI HA PBUIbLIE KOK-Carsi3a; B — npopacraHue NmeUIbIbl Ha BOJIOCKAX PhUIbLA CBEKJIbI;
I' — nmpopacraHue MbUILLBI Ha PHUIBLIE XaTbMbl

Y KPK-carei3a, ;160 CIycTsi HECKOJILKO THEM, Heledb M JaxXe MecsIeB, KaK y 6e3-
BpeMeHHuKa. ITocie o1w10n0TBOpeHNs 3apOIBIIeBbIi MEIIOK pa3pacTaercs. DTo-
MY CHIOCOOCTBYET IIPUTOK MUTATENILHBIX BELECTB U3 HYLEJUTyca U MHTEryMEHTOB.
BMecte ¢ 5TUM YBEeJIMYMBAIOTCS M pa3Mepbl ceMsa3ayarka. U3 omiomorBopeHHOM
SLEKIIETKH Pa3BUBAETCS 3apOIbILI CIIOPOdHTa, a TPUMIUIOMIHOE SAPO A3ET HAYaJI0
andocnepmy (puc. 245 E). Cxema upkia pa3sBUTHS NOKPHITOCEMEHHOIO PACTEHUS
noKasaHa Ha puc. 251.

IMepBuiM 0GBIYHO JEMTCA TPUILIOUIHOE AAPO 3apojkmIeBoro Meluka. ITo xa-
paKTepy pasBUTHSA Pa3INyaloT 2 OCHOBHBIX THIIa SHAOCIIEPMA: S0epHblii, WIN HyKAe-
apHblii, ¥ KnemouHblli, I yeanonaproli. SIepHBI TN XapaKTepu3syeTcd TeM, YTO
CHayaia obpa3yloTcsl MHOTOYMC/ICHHBIE S/Ipa, CBOOONHO JIieXallye ¢ LUTOIUIa3Me
3apONBINIEBOTO MeIKa. DTa CTaiusl BIOCIEACTBUM CMEHSETCS KIEeTOYHOM, Tak
KaK BOKpYT KaXIoro siipa o6ocofisieTcd NUToI1asMa U popMupyeTcss 060J104Ka.
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Puc. 250. TTbuibLeBble 3epHa M OIUIONOTBOPEHME: A — IbUIBLIEBHIE 3¢pHA U
NEUIBLEBIe TPyOku; B — 3aponbiuesbiii Mewiox (3.M) ¢ BoWleaule# B Hero
NbUIBbLEBOM TPyOKOl; B — ciusHUe OZHOTO U3 CEpMHUEB ¢ AHUEKIETKOM (51),
a IPyToro — ¢ NOSAPHEIMA sapamu (I1.51).

O6o3na4enus IIH — NHUIMHKY (TBUIBLEBHIE 36pHA), IUIL.T — NbUIbLEBast TPy6Ka,
TIOJISIPHBIE Sfipa, CIL.K — CNIEPMHUOTEHHAs KIIeTKa, CIIM — CIEPMUH, T.Il — TKU
LMTOIJIA3MBL, 1 — AAPO AALEKNETKH, 1.C.K — AP0 CUGOHOTEHHOM KIETKH

s oF

sanemopum/
Mndomiosernas
/nyxconod samemopurn [
Puc.251. Cxema uukia pa3BuTHsi IOKPEHITOCEMEHHOTO PacTEeHUS
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Puc. 252. IlocnenoBaTenbHbie CTanuy (OPMHUPOBAHMA 3apOABILIA NMACTYIILE CyMKU.
Obo3navenus. 3r — 3MToTa, 3.K.H — 3a4aTOK KOHyca HapacTaHus Gymyiiero moGera,
3p.34 — 3peJipiif 3apoablil, K — 3apOABILIEBLIA KOPEHb, M.34 — MOJIOAO# 3apoabIll, HI| —
HyLIeJUTyC, NIBC — MOJBECOK, NMBC.I — NMOJBECOYHBI raycTopuii, Np3a — npea3apoibIul,
ca — cemsigonu, ¢.ca — GoOpMUPOBaHUE CeMANoNIeH, 3HI — 3HIOCIEPM

O06pa3oBaHue KIETOK OOBIYHO IPOUCXOIMT LIEHTPOCTPEMUTENBHO: CHayala BO3-
HUKalOT nepudepudeckue, a 3aTeM — BHYTPEHHHE KIIETKH sHaocnepMa. Ilpu
KJIETOYHOM THUIIE Pa3BUTHSA SHAOCIEpMa Kaxaoe HEJeHUE SIAPa COIIPOBOXIAETCS
nuTroknHe3oM. HesaBucumo ot crioco6a oOpa3zoBaHusi BrojHe chopMUpOBaB-
mMiicss SHOOCNEPM COCTOUT M3 JOBOJBHO KPYMHBIX KJIETOK, HaKaIUIMBAIOLIUX
3amacHble BelleCTBa B BHUIE KpaxMajla, XUpPOB, ajleiipOHa WM reMULEIUTIONO3H,
KOTOpas OTKJIaJbIBaeTCsA B KJIIETOYHBIX 000I0YKaAX.

Y HEKOTOpBIX PacTeHUit N0 Mepe pa3BUTHS 3apOAbILIEBOrO MEUIKa HYLIEIUTyC
He NOJHOCTBIO PacXomyeTcs, a YacTMYHO COXPAHseTCs, NpeBpalasgch B 3ama-
CaloIYyI0 TKaHb — Hepucnepm, COCTOSLIMIA W3 IUILIOMAHBIX KieTok. OmHako
rMOpUAHBIA XapaKTep 3HAOCIEPMa JaeT eMy IPEeHMMYIIECTBa Nepen ApYyruMHU 3a-
MacaiolMMy TKaHAMM ceMsA3ayarka B MONNCPXaHMM XU3HM 3apofbliiia, HaYMHas
C PaHHHX STafoB €10 Pa3sBUTHS.

JleneHue 3urorsl, Npusonsilee K oOpa3’OBAHMIO 3apoibilia, HaYMHAETCS
OOBIYHO CIIYCTSI HEKOTOpPOE BpeMs IOCJIE Hayajla pasBUTHSA SHAOCNepMa. 3Urora
HMMEET YETKO BhIpaXeHHylo mojsgpHocTs. IIpyu ee mepsBoM meneHUHM 00pasylor-
ca 2 xierku: Gorarasi HUTOIUIa3MO#l alMKalibHas - Gojee KpyrnHasi Oa3anpHas.
U3 nepBoit B pe3ynpTaTe psifa MOCHEAYIOIIMX HeNieHWit oOpasyercss 3apoduiu,
a U3 BTOpOii — nodeecox, croCOOCTBYIOIIMI NPOABMXEHHUIO 3apolbilia B SHAO-
cniepM (puc. 252).
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Pa3sBuTHe 3apofbina oCyIIECTBIsAeTCs B 2 3Tana. CHavana obpasyeTcs nped-
3apodsiu (npoambpuo), NPENCTABIAIOMMUIA coboit Mopdonornueckn HemuddepeH-
mupoBanHoe Tejio. Ilo Mepe yBenMyeHus: pa3MepoB Npea3apobIlIa B HEM 3aKiia-
JIBIBAIOTCS 33YaTKU BEreTaTUBHBIX OPTaHOB.

Ha npumbikaroleM K NOABECKyY IOJIOCE Npea3aposiiia o6pasyeTcs 3a4aToK
3apOABILIEBOTO KOPHSA, 2 Ha NMPOTHBOMOIOXHOM MNONIOCE — 3aYaTKH 3apofbli-
HIEBHIX JIACTBEB — CEMSIIONEN, MEXIY HUMH BIIOC/IENCTBMM Pa3BUBAETCH KOHYC
HapacTaHus Gynymiero nobera wiv BroiHe copMupoBaHHasA noyeyxka. Mexmy
CeMSIONAMU M KOPHEM HaXOOUTCS NMOACEMANONBHOE KONEHO — THMIOKOTHIIb.

OmnucaHHbIe NMPOLECCH, a TAKXe NMpeoOpa3oBaHUss MHTETYMEHTOB B CeMEH-
HYI0 KOXYpY (crepmonepMy) NPHBOIAT K PasBUTHIO M3 ceMs3auyaTKa CeMEHH,
a U3 3aB3M — IUIOZA.

2. Anomuxcune

Pa3Butne 3apozsinia, KOTOPOMY IPeIIECTBYET CIAMSHUE MYXCKO#M M XeHCKOH
rameT, Ha3kIBaIOT ampumuicucom (o rped. amphi — ¢ 06eMx CTOpPOH M mixis —
cMenIeHue, causiHue). OXHAKO B HEKOTOPHIX CIYYasiX 3apOJIBILI pa3sBUBAETCS U 6e3
TI0JIOBOTO Mpoliecca. DTo sIBIeHUe Ha3bIBAIOT anomukcucom (OT Tped. apo — 6es).

ANOMUKCHC pacCMaTpUBAIOT KaK OIMH U3 CIOCOGOB CEMEHHOIO pa3MHOXe-
HUS, a He TPOCTYIO aHOMAJIMIO TOJIOBOTO Mpolecca, TeM Oojiee, YTO BO MHOTHX
CITy4asix IPOMCXOAUT BTopasi (paza IBOMHOro OILUIOXOTBOPEHHUS — CIIMSIHHME CIiep-
MU C BTOPUYHBIM SIIPOM 3apOJBIIIEBOro MeIIKa, KOTOpoe CTUMYJIMPYET AeJicHHue
KJIeTKH, 06pa3yioleil 3aponbiil.

Knaccudukaius anoMuKcuca JO/DKHA OTPaXaTh He TOJBKO MHOrootpasue
BapMaHTOB €0 NPOSBICHUSA, HO U LIUTOTEHETUYECKYI0 HEONHOPOIHOCTh Pa3BU-
BAIOIIMXCA 3apofpliei, 00yCHOBICHHYIO IUIOMTHOCTHIO METacrop, U3 KOTOPbIX
opMHUPYIOTCS 3apolbIlLIeBble MEIIKM — XEHCKHE raMeTohHTHL.

Ipu sscnopuu oGpa3yroTcs ranjionIHbie MEracIophl BCICICTBUE PeayKIIMOH-
HOTO JE/IeHN sipa MeracrioponuTa.

Ipu anocnopuu oGpasyroTcs IUIUIOUTHBIE METACTIOPHl K3 METaCIOPOIMTA WK
KaKoif-1mbo Apyroii KineTkm apxecropus 6e3 peXyKUHOHHOTO JeIeHUs X sIep.

3T1H 0cOGEHHOCTH CIIOPOOOPa30BaHMst U COCTARJISIOT TE€HETUYECKYIO OCHOBY
aTNOMMKCHCA, PeNyIMPOBaHHOIO WIM HepeaylMPOBaHHOTO.

3apobIeBblil MEMIOK Pa3BUBAETCSI HOPMAJILHO, TOJILKO B IIEPBOM CITy4ae BCE
KJIETKH SALEBOro amnmnapara OyayT rarsiOMIHBIMU, BO BTOPOM — IMIUIOMIHBEIMU,
a IIeHTpalbHad KJIeTKa, COOTBETCTBEHHO, TUIUIOMTHOM WM TeTPAIUIOMIHOM.

Haubonee pacnpoctpaHeHs! 3 ¢GopMbI aIOMUKCHCA: napmeHozenes, anozame-
mus ¥ a08eHMuU6Han IMGPUOHUR.

ITapreHoreHe30M Ha3BIBAlOT pa3BUTHE 3apofbllia M3 AHIEKIETKH, amora-
MeTHeil — M3 CHHEPIMAb WM aHTunognl. IIpy penyniMpoBaHHOM allOMMKCHUCe
3apoabiid B 060X ciIy4yasx OyayT raruioMgHbIMM, IIPY HEPEAyLIMPOBAaHHOM —
JTUTUTOMIHBIMH.
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TannongHebie 3apoApbIimy Mejbye TUILUIOMAHLIX. Bripociine ¥3 HUX pacTeHMs
HEIONITOBEYHE! M, KaK INpaBWIO, CTepWIbHEL. V3 AMIUIOMAHEIX 3apolblieil He-
3aBUCHMMO OT crioco0a MX 00pa3soBaHMS Pa3BHBAIOTCS BIOJHE XU3HECIIOCOOHBIE
pacTeHus, Jaloliie HOpMalIbHOE IIOTOMCTBO.

IIpn agBeHTHBHON 3MOPHOHMH 3apOKILIM Pa3BUBAIOTCS U3 KAaKMX~TH00 Kile-
TOK HYLeJUTyca WJIM MHTETYMEHTa M BpacTaloT BHYTPb PAAOM PacHOJIOXEHHOro
3apoJiLIIeBoro Melika. B onHMX ciyyasx agBeHTHBHAs SMOPHOHHMSA HOCHT IIOCTO-
SIHHBIN XapaKTep, KaK y IMTpyca, B APYTMX — CIIy4aifiHbli, HO BCerna obpasyeTcs
HEeCKOJIbKO NMPUIATOYHKI 3apobilieii, YTO MPUBOXUT K NOAUIMOPUOHUY.

IonnaMOGpnonus He Beernia cBsA3aHa ¢ amoMukcucoM. OHa MoXeT ObITh crreli-
CTBMEM Da3BMTHS B OJHOM ceMs3adyaTke ABYX M Oojiee 3apOABILIECBHIX MEHIKOB.
BT0 BCTpeyaeTcss Y PacTeHUit ¢ MHOTOKJIETOYHBIM apXeCHOpUeM, o0pa3ylolmuM
He olMH MeracropouuT. KpoMe Toro, 106aBoYHbIe 3apOABIIIEBbIE MEIIKHA MOTYT
dopMupoBaTECS He M3 OJHOI KIETKH TeTpadbl, a U3 JBYX M Gonee. IlommaMm-
OpHOHHSE HepelKO CBs3aHAa C HAapymleHWeM NEJeHMS KJIETOK 3UTOTH, a TaKXe
C pacileIUIeHHeM 3apoIblllia Ha paHHeil cTanuu ero pasButua. TakuM oOpa3oM,
OHa MOXeT ObITh Pe3y/IbTATOM U alOMHUKCHCa, M aMpUMUKcHUca.

AnoMMKcHC IIHPOKO pacnpocTpaHeH B mpupone. OH BCTpedaercs y pa3HBIX
BHICIIMX PAacTeHHUH, B YACTHOCTH Y MXOB M IAIIOPOTHHKOB, HO 0COGEHHO MHOIO
aNoOMMKTOB Y MOKPRITOCEMEHHBIX. ATTOMMKCHC YCTaHOBIIeH Oojiee yeM y 300 ponoB
u3 80 cemeiicTB 3TOrO OTHENA. YacTo, OMHAKO, pacTeHHMs IIPEICTABIAIOT coboil
He obauzamnwe (ot nar. obligatus — 00s13aTeIbHEIH) AaNOMMKTHI, TaK KaK HapsAny
C HMMM M3BECTHH M OOGBIYHBIE aM(PUMMKTHYHEIE O0COOM. ANOMHUKCHC HIMPOKO
pacnpocTpaHeH y JBYNONBHEIX PacTeHMit, y KOTOPHIX NMepeKpecTHOe ONbUICHUE
noyeMy-iubo 3aTpyaHeHO, OOLIYHO T PacTeHHs aKTHBHO Pa3MHOXAIOTCS BEre-
TaTHBHO.



Inasa 20

Cema u mwion,

1. O6man xapaxTepucTHKa ceMeHH

CBsI3b peXyLIMPOBAaHHOTO B TOH MIM MHOM CTeleHH XeHCKOro rametTodpnrta
co cropoUTOM TpHCYIIa BCEM Pa3sHOCIOPOBBIM BHICHIMM pacTeHusiM. OmHaKo
Hau0oJiee TeCHast MHTErpaLys 3THX ITOKOEHU, MpUBeMIIasi B UTOTe K 06pa3oBa-
HHIO BLICOKOCIICIIMAIM3HPOBAHHEIX AMACIIOP — CEMAH — YCTAaHOBHJIACH TOJIBKO
y IoJio- ¥ NMOKPHITOCEMEHHEIX. ByIyun rinaBHOM cOCTaBHOM 4acThIO CEMEHH, 3a-
POMBILI, Pa3BUBAIOIIMIACS M3 OILUIONOTBOPEHHOMN SAHUEKIETKM, OKPYXEH TKaHBIO,
JeTIOHUpYIoLIe! NMUTATeNbHble BEIleCTBA, M 3alMIUCH IUIOTHHIMH IOKPOBaMH.
V GoNBIIMHCTBA 3THX pacTeHHM OH MOKMIaeT COPodUT MO AOCTHXEHUM BHI-
cokoit Mopdonornyeckoit maddepeHumanuun. MakcumanbHas 00€3B0XEHHOCTh
TKaHel obecrneynBaeT AJMTENBHYIO XHU3HeCcnocoOHOCTh ceMaH. Hapany ¢ atumu
OOImIMMM TPU3HAKAMU MeXHY CeMEHAMM TOJIOCEMEHHBIX M NOKPBITOCEMEHHBIX
pacTeHHi#t ecTh M CYLIECTBEHHbIe pajiiMyMs. Y TeX M APYI¥X 3anacaiomas TKaHb
NpeCTaRiIeHa SHIOCIIEPMOM: Y TOJIOCEMEHHBIX 3TO TaIUIOMAHBIA XEHCKHH 3apo-
CTOK, Y MOKPHITOCEMEHHBIX — TPUIUIOWAHASA THGpUAHAs TKaHb, HE TOMOJIOTHYHAS
XEeHCKOMY 3apocTKy. Eie omHa oco6eHHOCTb NMOKPRITOCEMEHHBIX — Halu4ue
JIOTIONIHUTEILHOM 3alIMTHI 3apofAbilia, obecreyuBaeMoil CTEHKOH 1uiona (orco-
A0NA00HUKOM) — YHMKATBHOM CTPYKTYpO, B 06pa30BaHMM KOTODPOH YYacTBYIOT
pa3Hble 3JIeMEHTH! LBeTKa, HO IVIaBHas pojib NPUHAWIEXUT 3aBs3u. KoHcUcTeH-
LIMsi OKOJIOIUIONHMKA M HaJIMyie Ha HeM BCEBO3MOXHBIX BHIPOCTOB CITOCOOCTBYET
PacipoCTPaHEHMIO CEMSIH Pa3sHBIMHU areHTaMH.

Pasznen GoTaHUKH, H3YYAIOIMI ceMeHa M IUIOAbI, Ha3HIBAIOT Kapnoaoauei.

®opma, pasMephl ¥ OKpacka CeMsiH CWIBHO BapbUpYIOT. B GoNbIIMHCTBE CITy-
yaeB ceMeHa IIapOBUIAHbIE, IIAPOBHAHO-YIHHEHHBIE, LWMHApYeckue. OyeHb
KpYNHEIE CeMeHa (IO HeCKONBKMX CAaHTHMETPOB B IUIMHY) BCTpEYaloTcs y He-
Kotophix nameM. ITbUIeBUIHEIE ceMeHa pa3MepaMU B HECKOJIBKO MHMKPOMETPOB
XapaKTepHHI JUISL OPXMIHBIX. Takue ceMeHa BeCSAT ThICSTYHBIE O MIWLIMIpaMMa,
B TO BpeMf KaK y ceiinrenbckoif maneMel — 20 kr. Oxpacka CeMsIH 3aBHCUT
OT colepXaHUs TeX WIH MHBIX IUTMEHTOB B SNMUACPMAIbHBIX KJIETKaX CEMEHHOMH
KOXYpH, OGRIYHO NPeo6iaacT aHTONMaH.

B 3peioM CEMEHH COXPAHSIOTCS HEKOTOPHE OCOGEHHOCTH ceMsA3ayarka,
U3 KOTOporo oHo pa3suiock. Ha ero moBepXHOCTH 4acTO 3aMETHO MHUKDONH-
ne (dHorna oHo 3apacraer). BiM3 Hero HaXomMTCA CeMeHHOl py6uux — Mecto
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OTHeIEHUs CEMSHOXKHM OT 3DPeJioro CEMeHM (puc. 253 A). Eci cema pa3su-
JIOCh M3 aHATPOIHOTO CEMS3a4aTka, TO OT CEMEHHOTo pyO4uMKa, CO CTODOHEI,
NPOTHBOIIONIOXHON MUKpOMNUJIe, HHOIIA BUAHO BaIMKOOOpasHOE YTONIICHHE —
CeMAwWo08 — MECTO CPacTaHMs CeMSHOXKM ¢ ceMg3ayarkoM. CeMeHa HeEKOTo-
PHIX pacTeHH# UMEIOT NPUAATKU B BUJE MSCHCTHIX, OOLIYHO SPKO-OKpallIeHHBIX

B

Puc.253. Cems daconu: A — o6muit Bug; b — pa3BepHyTbie CeMANONN
IMIK — TMINOKOTWIb, K — KOPEHb, MKP — MMKPONWIE, H.Jl — HACTOAILME JIMCThS, CA —
CeMSAIONH, C.p — CEMEHHOI PyOuMK, 3NK — SMUKOTHWIb

Puc. 254. Tunsl NpUCEMAHHUKOB Y Pa3HBIX PaCTCHUI
A — naccudmopa ; B — xonurrens kanaackuit; B — uucroren; I' — MyckaTHEI opex.
Ob6o3nauenun: a — apwuIyC, ap — apWUIOHH, 3.2 — 3a4YaTOK apuuIyca

-
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BBIPOCTOB, GOraThIX pa3HBIMH BEIUECTBAMH: XUPHEIMH MaclaMH, NpPOTEHHaMH,
KpaxMaJioM, NpHBIEKAIOMMMH XHUBOTHEIX, KOTOphIE CIIOCOOCTBYIOT pacrpocTpa-
HEHMIO ceMsiH. OGBIYHO 3T BHIPOCTHI HA3LIBAIOT NPUCEMAHHUKAMU, WK apuanyca-
Mu, OHAKO TI0 NPOUCXOXIEHHUIO OHM pa3Hble. TUIHYHEIE apWLTYCH Pa3BUBAIOTCS
M3 CEMSHOXKH, KaK y Gepeckiieta, naccudiops (puc. 254 A), a BHIPOCTHI, 06pasy-
IoLIMECS M3 MHTETYMEHTOB B 00/1aCTH MUKpOIWJIEe, Ha3bIBAIOT KAPYHKYAaMU, YWIA
apurnoudamu (puc. 254 B-T).

2. 3apoapim

ITo crenenu Mopdonornyeckoit mibdepeHumanun 3apoabilid COCTABIAIOT
3 rpynnn: xopowo dugdeperyupoeannsie, Hedugdeperyuposarnvie ¥ pyoumen-
mapHule.

HuddepeHuUpOBaHHBINA 3apOBIII NMEET 3a4aTKH BCEX BEreTaTMBHAIX Opra-
HOB OyZyllIero paCTeHus: 3apOABIIIEBbIi KOPEHb, THIIOKOTIIb, CEMSIOIM.

Y IOBymONBHBIX pacTeHMii ceMsmoiell yaile BCero 2, HO Hepeinxo OhIBa-
er Oonee HBYX WM oiHA., 3apoibiiM sI0JIOHM, KJIeHa, JIONMWHA WHOINA MMEIOT
3—4 cemsimonu (TMOJMKOTWIMS), KOTOPHIE, IO-BHIAMMOMY, PA3BHBAIOTCH BCHeM-
CTBHE PaHHETro paclleIUIeHUs UX 3a4aTKoB. Y ABYIOJNBHBIX PACTEHMIA 3apOIbIII
MOXeT ObITh M ONHOCEMSIONBHBIM, KaK Y HEKOTOPBIX 30HTHYHBIX, JIOTUKOBBIX,
eIMHCTBEHHAsI CeMsIONS KOTOPIX 06pasyeTcs BCENCTBHE cpacTaHust (cunkomu-
Auy) TIePBOHAYANIBHO 2 ceMANoNell, a Y YNCTAKa — IyTeM HEeXOPasBUTUS ONHOM
U3 HUX. Y HEKOTOPhIX pacTeHMii-napa3suToB co ciabo auddepeHLHPOBaHHBIMHU
3apofbllIaMy ceMsnoneif BooOie MoxeT He ObiTh. Yalle Bcero ceMsiiony Leib-
HBble, peXe pacwieHeHHEbIe, KaK Y JIMOEL. Y Gopla OHM CPacTaloTcs B OCHOBaHMH,
o0pasyst TpyOKy, BHYTPH KOTOpOIi B JaJIbHeHIIIEM pasBUBaeTCs Mober.

IMo ¢opMe 3apoisiuy NBYNXOJABHEIX MOIYT ObiTh npsAMbiMu (Tabak, Kire-
meBuHa, Xypma) (puc. 255 A), corHyTeiMu (Kykois) (puc.255]1), cnupambHO
3aKpy4YeHHBIMHU (TIOBIJIMKA), NIOAKOBOOGPa3HbLIMM (MacTymbs cyMka) (puc.252),
CBEPHYTHIMH Hamofobue IUIocKoil NpyxuHbl (xMenb) (puc.255B) u apyrumu.
Y HeKOTOpHIX pacTeHHit MeXIy CeMSIONISIMU XOPOIIO Pa3BUTa MoYyeyka, 06pasyio-
Iast 3a4aTKK HAaCTOSAIMX JINCTheB. Y (hacoim, HanpuMep, Xopoiro chopMHPOBaHEL
nepBble HacTosume JUCThA (puc. 253 B). PacionoxeHnue 3aponpiineit Gonee wim
MeHee MOCTOSHHO: KOHYMKH UX KOPHeil HanpapjieHbl K MUKPOIIWIE, Yepe3 KOTo-
poOe OHM BHIXOISIT HApYXy NpPH MPOPacTaHHUH.

Jins ODHONONBHBIX pAcTeHHii XapakTepHa omgHa ceMsiions. O6 ee mpowuc-
XOXIECHUM CYLIECTBYIOT pasHble rumoresbl. COINIaCHO OXHOM M3 HHX, CeMSAmOJis
€ caMoro Hayaja 3aKJIalbIBacTCs TepMUHAIBHO, TO €CTh Ha KOHLE OCH, a 3a4aToK
NOYeYKM B STOM CIIY4ae OKa3biBaeTcsi JiaTepalbHbIM (Y ABYXONBHBIX, HaoGopor,
fioyeyka MO OTHOIIEHHIO K CEeMARONSIM TepMuHanbHa). [To mpyroli rumorese,
HMeloleil Gobllie CTOPOHHUKOB, JIaTepPajJbHOE ITOJIOXEHME IOYEYKH Y OfHO-
HOJIbHEIX — CJENCTBUE €€ CMellleHusi Haubonee pa3BUTON ceMsigoneif. Bropas
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Puc. 255. ®opMa M pacnioNoXEeHHE 3apPOABILEN B ceMeHax: A — XypMa; B — BBIOHOK;
B — Mak; I' — uepHsiii nepeu; JI — xykonb; E — 3apoasiur 6o6oBrix pactrenuif; X —
3apasuxa.

ObosHauenun: 30 — 3apONBILL, NP — NEPHUCIIEPM, Cli — CEMSLIONSA, SHA — 3HAOCTIEPM

ceMAIoNA 3alepXUBAeTCS B Pa3sBUTUU M TNO3AHEe CTAHOBUTCHA Hepa3IMuMMOM,
a caM 3apOJBILI OKA3HIBAETCA aCHMMETPUYHEIM (puc. 256 A). CriMpaibHO 3aKpy-
YEeHHBIH 3apOMBINI XapaKTepeH Wis Jiyka (puc. 256 B).

CropoHHUKM 0GeuX IMIIOTe3 MBITAIOTCA OOBACHUTD, KAK Pa3BUBAETCH €IUH-
CTBEHHas1 CEeMSNONsA ONHONONBHBEIX, HO HE NAIOT OTBETHI Ha BOIPOC, MOYEMY
310 npoucxogur. CymiecTByeT, ogHaKo, MHEHHE, YTO BO3HMKHOBEHHE OJHOCE-
MSIONBHOCTH B NpOLIECCE 3BOMIOLUM CBSI3aHO C OOLIMM YTIPOIIEHHEM CTPOEHHS
U COKpallleHHeM OHTOreHesa.

W3 omHONoNMBHEIX pacTeHMit Hauboee ciioxHO nuddepeHIpoBaH 3apoIbiI
anakoB. B ceMeHn oH 3aHuMaeT 60koBoe nonoxeHue (puc. 256 T). B uem passuta
noYyeyKa ¢ HECKOIBKHUMM 3a4aTKaMHU JIMCTHEB, CaMblif HApYXKHBII U3 KOTOPBIX C OT-
BepPCTHEM Ha KOHLIe NPeACTaBiseT cCoOoi BiIarajiuile NepBoro JIMCTa — K0Aeonmiuns
(puc. 256 B). EnuHCTBeHHAasi CeMSIONS NPEBPAILEHa B igumok, TIpY TIpOpacTaHuH
CEMEHM UTpAaloIMii poNib raycTopus, Iepelarolliero 3apofbllly W3 SHAOCIepMa
MUTaTeJIbHEIE BEINECTBA MOCHe MX (hepMEHTATUBHOTO pacTBopeHMsA. C mNpoTH-
BOIOJIOXHO! CTOPOHBI OT LIMTKA HaXOHUTCS HEOONBIION BRIpOCT — 3nubaacm,
KOTOpBIN OOBIMHO CYMTAIOT HeJOpa3BUBILIEHCA BTOPOi ceMamoeit.

3apokIIeBHIil KOPEIOK, HaXOMAIUICA HAIPOTHB ITOYEYKH, XOPOILIO Pa3BUT
U TIPUKPHT 3alllUTHON TKAaHBIO — Koaeopusoi. Ha rumokorwie, Haxomsmemcs
MeXJIy MOYEeYKOll H KOPEIIKOM, HepelKo 3aKIaNbIBAIOTCA 3a4aTKM IPUAATOYHbIX
KOpHeii (13 ABYIOJILHEIX OHM OTMEYEHBI B 3aPOJHILIIE HENOTPOTH, a B 3apOILIIIEBOM
KOpHE orypua ObIBalOT 3a4aTKH OOKOBBLIX Kopneﬁ).
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Y pacrennii ¢ HenudpdepeHUMPOBaHHEIMM, WIM HEIOPa3BHUTHIMH, 3apoibi-
LHIaMM UX JajbHeidllee pasBUTHE M yBelWYeHHEe pa3sMepoB IPOUCXOIAT BHYTPH
CEMEHM, HO IIOCJIE OTHENICHHUS €r0 OT MaTepMHCKOro OpraHM3Ma M IomajaHus
B OGnaronpustHylo cpeny. Takoe 3aMemieHHoe pa3BuTHe 3apONBIIEH OOBICHIIOT
MX HU3KOH (PU3NONOTMYECKOH aKTMBHOCTBIO. PynuMeHTapHBIE, WIH peEXyLHu-
pOBaHHEIE, 3apOABIIIN, OOBIYHO INPENCTABICHHBIe HeOOMBIION IPYIIOHi KIETOK,
He nu(depeHIMpYIOTCs M KO BpeMeHH npopacranus (puc. 255 X). CeMmeHa opxu-
HBIX, OCBOOOAMBIIMCE OT CEMEHHOMN KOXYpHI, pa3BHUBAIOT CBOEOOpa3sHOE TENO —
npomoxopm, Ha KOTOPOM BIIOCJIENCTBMH 3aKJIaAbIBAIOTCS MOYKH.

Puc. 256. ®opmupoBanue U o61MIl BUA 3apOABIIEHA OXHONONBLHEIX PaCTEHH: A — paH-
HMe CTaiuM pa3BUTHSA 3apojbilia CUTHMKA, b — 3aponmil iyka; B — nocienoparenbHbie
CTaZuM pa3BUTHS 3apofibiila I1aka; I’ — 3epHOBKa IMLEHHLH B IPOAOILHOM paspese; I —
YacTh 3ePHOBKH C OKOJIOIUIOAHMKOM M OCTaTKAMH CEMEHHOW KOXYDHI.

Obosnayenus: lcn, 2cn, — 3a4aTKM ABYX ceMsmoiel, B naibHelieM passuBaercs lcg,
al.c — aneitpoHoBhIf cioi, 6.4 — 3auaTok Gyaymiell NMOYEYKH, B — BONOCKH, 30 —
3apOJIbIII, K — KYTHKYJA, MOKPHIBAIOILAS CEMEHHYIO KOXYpY, K3 — KOJ€OpH3a, KN —
KOJIEONITWIb, KH — KOPeHb, K.4 — KOPHEBOH YeXJIMK, 0.C.KX — OKOJIOIUIONHMK H Ce-
MEHHas KOXypa, I.KJI — MonepeyHse KJIeTKH, MY — IOoYeyKka, p.K — paspyuiaolmecs
KJIETKM MHTEryMEHTa, p.I — pa3pyliaiolascs NapeHXuMa, CI — CeMsanond, cam —
CyOanuaepMaNbHEIA COM, Tp.K — TpyOuyaThle KICTKM, Il — IOMTOK, 3N — 3MuIepMa
OKOJIOIUIOHUKA, SHA — 3HIOCIHEPM, 316 — 3nubIacT
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3. 3anacalomye TKaHN CeMAH

Mo noxamM3alMK 3aacHBIX BEIIECTB CEMEHa COCTARNIAIOT 4 IPYMIIbI:

1) GenkoBrle, MMEIOLIHE SHAOCTIEPM, KOTOPHIA paHbIle Ha3biBATH GEIKOM M3-32
ero 6es0ro 1BeTa;

2) ¢ SHEOCTIEPMOM M MePHCIIEPMOM;
3) c nepucnepmom;
4) ¢ OTIOXEHMEM 3aMlaCHBIX BEHIECTB HENOCPEACTBEHHO B 3aPOMbIILIE.

Knetku TpUIIOMAHOTO 3HAOCIIEpMa MMEIOT TOHKWE WIM OYeHb TOJICTHIE,
poroBuaHbIe 0OCONOYKH, XaK Yy cmapxu. IToBepXHOCTb ero OOBIYHO IJIafKas,
HO Y TNpeicTaBUTeNe#l CeMeiCTB JIaCTOBHEBBIX, IAJbM, OPEXOBLIX B Ipoliecce
CO3pEeBaHUs CEMSH KOJIMYECTBO SHAOCIEPMAa YBEJIMYUBAETCSI, OH CTAHOBUTCSA
M3BWINCTHIM, MOPLIMHMCTRIM. Takoif 3HIOCTIEPM HAa3LIBAIOT PYMUHUPOGAHHBIM.
ITpy1 HaMMYUU PYMUHUPOBAHHOIO SHAOCTIEpMA YBEIMYMBAETCSA IUIONIANb KOHTAKTa
C OKPYXaIOIIMMM €ro TKaHSIMM M BO3pacTaeT MHTEHCHMBHOCTb OOMEHa BELLECTB
MEXIY HUMM.

B sHpocnepMe OTKJIAfbIBAIOTCS KpaxMall, KaK Yy 3J1akKoB, TeMHUIEIUTIONO03a
(xypMa, HacTypuus), GelKM, KOTOpble MOIryT GHITb B BUIe aMOPQHON KIEHKO-
BUHBI (XaKH) M AIeAPOHOBHIX 3epeH. Y KICIUEBUHBI OHM 3allOJHAIOT KIETKH
BMeECTe C KacTOPOBHIM MacioM. HapyxHblit cioif sHIocIIepMa B ceMeHax 3/1aKOB
M CJIOXHOLBETHBIX TAKXKE COIEPXHUT 3aracHoil 6el10K — aieiipoH, MO3TOMY ero
Ha3BIBAIOT A€lPOHOBLIM CAOEM.

IlepvcriepM — QOMIUIOMOHAs TKaHb, pa3BUBAIOIIasCa U3 Hyuemwiyca. OH
XapakTepeH Wi CeMSAH TBO3AMYHBIX, MapeBbIX. Y KYOBILIKH, KYBIIMHKH 3H~-
JocriepMa HEMHOTO, B HEro MOrpyXeH 3apofiblil, Gojbllast Xe 4acTh CEeMEHHU
3aHATA TIEPUCIIEPMOM, KOTOPHIH BhINONHAET GYHKUIUM 3anacaloieit Tkanu. I1pu
TIPOPacTaHHUM CEeMSH SHIOCIEpPM TIOINIONIaeT U3 MepHucrepMa NMUTare/ibHbE Be-
1IECTBa M TepelaeT MX 3apoAbllly. Y MHOTMX pacTeHH M3 CeMeiiCTB OCOKO-
BbIX, TPEYHIIHBIX, TBO3AMYHEIX KPaxMalocodepXalue KJICTKH IHIOCHepMa Wik
TepucIiepMa OTMHPAIOT, Y JAPYIMX pacTeHMii SHIOCIEpM IOJII0 OCTaeTCs XKH-
BHIM M JaXe CONEPXMT XJIOPOIUIACTHI, KaK M 3apoibiil 606OBBIX, JUMOBBIX,
KPECTOLBETHBIX.

Be3benkoBrle ceMeHa CBOMCTBEHHBI G00OBEIM, CJIOXHOILIBETHBIM, KpecTo-
LBETHHIM. MHOIHe M3 HUX He MMEIOT laXe OCTaTKOB SHIOCTIepMa, HO HaKaIuIuBa-
10T GOJBIIOE KOMMYECTBO aleipoHa M KpaxMaiia B CEMSIOJIAX 3apOAbIINa, KOTOphie
CTAaHOBATCA MSCHCTHIMU, KaK y ¢acomd, ropoxa. Y rpeukoro opexa ceMsaoiv
PYMUHMPOBaHHEIE.

OpHa U3 OCHOBHBIX TEHIEHIMiT DBOTIOLMM CEMEHH COCTOUT B PEAYKLIUM
SHAOCTIEPMA M YBEJIMYEHMH Pa3MEpOB 3apOJLIIA, B KOTOPOM M OTK/IaAbIBAIOTCSA
MUTaTeIbHbIe BEIIECTBA.
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4. CemeHHan KOKypa

CeMeHHas KOXypa — cnepmodepmMa — pa3BHBAaeTCs M3 MHTETYMeHTOB. Yaie
BCETo B e¢ (hOPMUPOBAHMM YYACTBYET HAPYXHBI MHTETYMeHT (testa), BHYTpeH-
Huii xe (tegmen) MMG0 paccachiBaeTCs COBCEM, TGO OH peAYLIMPYETCs IO OXHOTO
CJI0S KJIETOK, BIUIOTHYIO TIDMMBIKAIOIIETO K OCTATKAM HYLIEJUTYCa M/WIH 3HIO-
cniepma, JIoBONBHO GONIBIIYIO YaCTh CEMEHHOI KOXYPHI COCTaBIIsieT BHYTPEHHHUIA
MHTETYMEHT Y PUAITKM TPEXUBETHOM.

Ha paHHMX CTagMsx pa3BHTHS CEMEHU KJIETKM MHOTOCIONHLIX HHTEryMeH-
TOB COIEPXAT NMUTATebHEIE BEIIECTBA, KOTOPhIE UCIIONB3YIOTCH Pa3BUBAIOLIMMCS
3apoaeiieM U sHpocrepMoM. Ilo Mepe co3peBaHMs CeMeHM CTPOEHME WMHTETY-
MEHTa CYIIECTBEHHO MEHSIeTCs, B HEM BBIBIAIOTCS 3 TomorpaMyecKue 30HMI:
HapyXHas — 3K3omecma, BHYTPEHHAS — 3Hdomecma W TIPOMEXYTOYHAs! MEXIY
HHUMH — me3omecma. Kaxnas U3 HUX COCTOMT U3 GYHKHMOHAILHO HEONUHAKOBBIX
TKaHei, COCTARIAIOIIMX Pa3Hbie CIIOM: TIAPEHXUMHBIN (napenxomecma), MeXaHu-
ueckuit (ckaepomecma), COMHBIN, MSACHCTHIA (capkomecma), comepXamuii Ciu3sb
(murxcomecma).

IlpoBopsias cUCTeMa CEMEHHOM KOXYphl GopMUpYeTCs U3 HPOBOISLIMX
ITyYKOB MHTETYMEHTOB, a €CJIM UX He GbUI0 — U3 MYYKOB CEMSHOXKH.

AHaToOMMSI CEMEHHOI KOXYpbl — OIMH U3 BAXHKIX IIPU3HAKOB PaCTEHUA,
HMEIOIMiI TAKCOHOMMYECKOe 3HAYeHHe. AHATOMUYECKOe pa3sHooOpa3ue CeMeH-
HOI KOXYPHI JEMOHCTPUPYET pHC. 257.

OueHb TOJICTasi CeMeHHasi KoXypa ¢ 2-3-cJioifHOif capKoTecToif, MOLIHBI-
MH NapeHx0- U CKIIEPOTECTOl CBoMCTBeHHa MarHomuu (puc. 257 A). Csoeobpasie
CeMEHHO KOXypH 6060BbIX (puC. 257 B) COCTOMT B CTPOEHMH CKIIEPOTECTEL, TIPe-
CTaBJICHHOM NaIMCaTHEIMM KJIETKaMU STTHACPMATFHOTO IPOMCXOXIECHUS M pacto-
JIOXEHHBIMU TIOX HUMHM KJIETKAMM B BUAE NECOYHBIX YacoB (OCTEOCKIepenaaMu).
"V a6nouu (puc. 257 I') 60i1b11ast YaCTh CEMEHHOM KOXYPbI BOJOKHUCTAS, TIPH 3TOM
HapyXHble ¥ BHYTPEHHHE BOJIOKHA OPMEHTUPOBaHKI 110-pa3HoMY. VI3 nanucagHbIX
KJIETOK COCTOUT CKJiepoTecta B ceMeHax dwmanku (puc. 257 [I). DuunepManbHbie
KJIETKH OIHOTO M3 BHAOB YePHUKHM UMEIOT CHJILHO YTOJNIIEHHbiEe MOPUCTHIE 60-
KOBble U BHYTPEHHHME CTEHKM M OYEHb TOHKHME HapyXHble, YacTo BlaBJIEHHbIE
B ToJiocTh KieTok (puc.257,K). OcranbHasi YacTh CriepMOIEpMbl BOJIOKHUCTas.
JIByxcioifHas1 CTiepMoJiepMa XapaKTepHa s TofopoxHuka (puc. 257 3). Y npexn-
cTaBuTENEd CEMENCTBA OPXMIHBIX, a TAKKe Y PaCTCHMIi-TIapasMTOB, HaTlpuMep,
y 3apa3uxH, OHa O[IHOCNOifHas1. YCTbHIIA B CEMEHHOM KOXYpe BCTPEYalOTCS PENKO.

CrpoeHue criepMoiepMbl B GOJIBIIOH CTENEHM CBA3AHO C OCOOEHHOCTH-
MU pacipocTpaHeHus: cemsH. Eciu B 3TOM mpollecce Y4YacTBYIOT XHMBOTHEIE,
ceMeHHas KOXypa MArkas, B Heli TipeoGJiafaeT TapeHXUMa M COYHast TKaHb. Ha-
JIMYHE Ha CEMEHaX KYBIIMHKH COYHOrO apHiUIyca CrocOOCTBYET MX NMPHIMNAHUIO
K JlarikaM BOJOIUTABAIOIINX IITHI, YYACTBYIOIMX, TAKUM 06pa3oM, B pacipocTpa-
HEHUY 3TUX pacTeHuit. OclIU3HeHHe TOBEPXHOCTHRIX CI0EB KJIETOK CIIOocOGCTBYeT
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Puc. 257. Pa3Hble THIIBI CTPOSHMA CEMEHHOM KOXYphl: A — MarHonus; B — mionuH; B —
ceMeHHOM pyOouuk monuHa; I' — a6nons; [ — duanka TpexuserHas; E — KIOMOBHUK;
X — onuH U3 BUIOB YePHHUKH; 3 — MOZOPOXHUK.

Ob6o3navenus. acp — acTepoMiHasi TKaHb, B.IT — BOJOKHA IMIONEPMEI, B.311 — BHY-
TPeHHsAsA 3MHUAepMa, ITT — THIoAepMa, K.6.C — KJIETKH C OYPHIM CONEPXMMEIM, Kp.K —
KPHCTLIOHOCHRIE KIETKHM, IA.Y — MOIKOBOOOPa3HbIC YTOMUEHHS CTEHOK KJIETKH, LK —
TapeHXMMHBIE KJIETKH, NP.B — MPOJOJLHKIE BOJOKHA, ITY.B — NONEPEYHO OPHEHTHPOBAH-
Hble BOJIOKHA, CB.J1 — CBeTJast IMHUA, CKJl — CKJIEpeMAn], TK.K — TOHKOCTEHHHKIE KJICTKH,
TP.0 — TPaXeMAHHI OCTPOB, YIULK — YIUIOLICHHBIC KJIETKH, 3HA — 3HAOCHEPM, 31 —
snuaepMa

TIPHUKPEIUICHUIO CeMAH K nouBe. ClIM3H, PUTATYBAs BOAY, CO3IAIOT GoJiee Bilax-
HbIE YCJIOBHS VISl IPOPACTaHUA CeMsIH.

Taxkum 06pazoM, ceMeHHast KOXYpa BHIIOJIHSIET He TOJbKO (DYHKIIMH 3aLUTHI
3apozsiia, HO M CIIOCOGCTBYET MPOPACTAHUIO CEMEHH.

OnHako 3aIuTa HAXOAIIErocss B CEMEHH 3aPOJIEIINa JJOCTHTAETCS HE TOJIBKO
HalMYyueM CEMEHHON KOXyphl, HO M OKPYXalOIIUM CeMeHa OKOJIOTUIOMHUKOM.
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B cBf3M ¢ 3TUM MeEXHY HAHHBIMHM CTPYKTYpaMH CYIUECTBYIOT OIpENeIeHHBIE
Koppesiuuu. CeMeHa CyXuX BCKPHIBAIOIIMXCS IUI00B MMEIOT, KaK IpaBiio, 6ojiee
TOJICTYIO M aHaTOMHYECKH CJIOXHYIO KOXYpY, YeM CeMeHa HeBCKPbIBAIOIIMXCS
IUIONOB, OKOJIOIUIOAHMK KOTOPhIX TaKKe YYacTBYET B 3all[MTE 3apObIIIIaA.

Co3speBaHHe CeMsH CONMPOBOXIAETCH MX 0GE3BOXMBAHMEM, BBIXOH BOIBI
OCYLIECTBIISIETC YEPE3 CEMEHHYIO KOXYpY M TNpeKpallaeTcsi, KOria B CeMeHHU
ocraetcs 5-10 % Bonpl. K 3TOMYy BpeMeHM CHIbHO yTommaeTcs KYTHKYJIa, KO-
TOpass NPUOOPETaeT Y MHOIMX PAcTeHUH creludUYecKMil Ui KaXIOro BUIa
penbedHblit pUCYyHOK. 3HayeHWe KYTHMKYJBI KaK 3alIMTHOrO cjos YCHIMBAeTCs
frarogaps OTJIOXEHMIO SMUKYTUKYJISIPHOTO BOCKA Ha €€ NOBEPXHOCTU. Y 6060BBIX
BBIXOLNY OCTaBlI€iCs BOABl U €€ NONIOLIECHHUIO U3BHE MPEMATCTBYET HE TONBKO
KYTHKYJIa, HO M TOSIBJIEHHEe NPUMEPHO MOCEPEeAUHE CKIEPOTECTH CBETOBON MM~
Hun (puc. 257 B), obnagaomeil MHTEHCUBHBIM CBeTONpeioMIeHHeM. CaeToBast
JIMHHUS TIpeacTaBisieT co6oif 4acTb 0607104KM C OYEHb IUIOTHBIM TeperuieTeHH-
eM MUKpoduOpWIUT Hewmono3sl. MexdnOpiUIIpHBIX POCTPAaHCTB, Kyla MOrijia
OBl MOCTYNaThb BOJA, B 30HE CBETOBOI JIMHUM HET, MO3TOMY C € MOSBICHHEM
BBIXOZI BOIbI M3 CEMEHH Yepe3 CEMEHHYIO KOXYpY npeKpaniaetcs. Perynsauuio ra-
3000MeHa ¥ MOAEPXKAHKE BIAXHOCTH CEMEHU OCYILECTBISIET CEMEHHOM PyOUHK,
UrpalolMii posb KjianaHa, 3aKphbiTOro BO BIaXHOM cpelie M CJIerka OTKPLITOro —
B CyXxoif. Y 6000BEIX CEMEHHOI pyOYMK MMEET JOBOJBHO CJIOXHOE CTPOEHHE: OH
COCTOMT U3 ABYX MHIEPMAIbHBIX CJIOEB, PaCNONIOXEHHOM MOJ HUMHU a3PEHXUMEI,
Ha3BIBaEMOit acmepoudroli TKaHbIO, U MpaxeudHozo ocmposa, BIAIONIETOCS BHYTPb
ceMenn (puc. 257 B).

JIviib y HEKOTOPBIX pacTeHM#t co3peBllee ceMsl Mocje AUMCCEMUHALUU Cpa-
3y mpopactaeT. Y GONbIIMHCTBA pacTeHUil ceMs, TNMOKMHYBLIEe MaTepHHCKOE
pacTeHMe, NEepexoAUT B COCTOSIHUE PasHOro Mo MpONOJLXUTENbHOCTU Gu3uomo-
ruyeckoro mnokos. IlpensarcTByeT JOCPOYHOMY NPOPACTaHUIO CEMAH HAKOIUIEHHE
B HUX rOPMOHA, TOPMO3SLIEr0 poCT, — aOCLU30BOM KUCIIOTHL.

OvyeHb rIy0OKMit ¥ IPONO/DKUTENBHBIN 1TOKOIi XapakTepeH Uit CEMSH C TOMN-
cToit KYTHKY/NOii. B aTOM Ciyyae roBopsAT o maepdocemannocmu. Takue ceMeHa
JIONTO COXPAHSIOT BCXOXeCTb. M3BeCTHH ClIyyad IIpOpacTaHMsl CeMsH JIIOMMHA,
M3BIIEYEHHBIX M3 TIOrpeGeHHBIX JbI0B Ansicki. COIIaCHO JaHHBIM PATMON3OTON-
HOro aHajii3a, BO3pacT 3TuX cemsaH pocturan 10000 ner.

B npupoe 1IMpOKO paclpoCcTpaHeHa eemepochepmus — Pa3sHOCEMAHHOCTD.
OHa cOCTOMT B TOM, YTO OJHO U TO Xe pacTeHHe 00pasyeT ceMeHa, IpopacTalouue
B pasHoe BpeMsi. OHU ¥ BHellIHe XOPOLIO pa3iuyaiorcs. [IpuMepoM MOTYT CIIYXHTh
cemeHa Mapu 6enoii. Ux cymectsyet 3 TMmna:

1) xpynHsle (10 2 MM B AuaMeTpe) IJIOCKME C 330CTPEHHBIM KDaeM, CBETIO-
KOpHYHEBLIE, MATOBbIE, NIPOPACTAIONIME B MEPBBIi rofl Iocie 06pa3oBaHus;

2) Gornee MeNKHE, MEHEE CILTIOCHYThIE, YePHBIE, IIPOPACTaloLIKe Ha BTOPOif rox;
3) ouens Mesikue, GrecTsLIME, YEPHbIE, IPOPACTAIOIIME HA TPETHIt ro.
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CeMeHHas KOXypa MeJIKMX CeMsIH pa3a B 4 TOJIIE, YeM KPYIHAIX.
C retepocnepMueii B GONIBIION CTENEHN CBI3aHO HaIMYKe B o4Be 6aHKa ce-
MSIH, YTO CITOCOGCTBYET JUIMTEIEHOMY COXPAHEHMIO BHAA Ha HaHHOH TEPPUTOPHH.

5. Ilnop

5.1. O0mas XapaKTepUCTHKA

Camoe Kpatkoe onpefeneHde mwiona mpemioxmwi A. UMc (1964), Hassas
TIOJOM 3peibiil BeTOK. OQHAKO B NPOLIECCE €r0 Pa3BUTHA HEKOTOPHE CTPYKTYPHI
MONBEPraloTCA 3HAYMTENLHEIM M3MEHEHMSIM, M MOSBISAIOTCS HOBHIEC, IJIaBHBIM
00pa3oM, aHaTOMHYECKHE TPU3HAKH, OTCYTCTBOBABIINE B L{BETKE.

H. H. Kaznen (1964) npeanaraer Ha3wIBaTh IUIOIOM oGpa3oBaHue, PasBHBIIIe-
ecs M3 LiBeTKa IoCie OIUIONOTBOPEHMS, CoAepXaliee CeMeHa WIH OJHO CeMs,
ofecrieyuBalolIee UX 3allUTY M CIIOCOOCTBYIONIEe paclpoCTPaHEHHIO.

Ilnon paseuBaeTcs 1O Mepe pasBuTus cemeHn. Ilpu 3ToM paspacraercs
TuHeleil, 0coOeHHO 3aBfA3b. Y HEKOTOPBIX paCTeHHii CTOJIOMKM WM CTWIOAMHU
3aChiXaloT, JM60 NpeBpaIAOTCs B MpPULIENKU WIS PacnpoCTPaHEHUs IUIONOB
C TMOMOMIBIO XHUBOTHBIX. THIYMHKN U OKOJIOUBETHMK OOBIYHO ONAaloT, HO Ya-
LIEJTMCTUKHA HepeoKO COXpaHsoTcad. B 00pa3oBaHMM IIOZa MOTYT y4acTBOBaTh
W BHEIUIOHONMCTHKOBbIE YacTH LBETKA: LBETOYHas Tpy6Ka (TMIaHTHif), Kak
y g6/10HM, LIBETOJIOXKE, KaK y 3eMJITHUKH, YalleJMCTUKH, KaK y IIEIKOBMLbI,
KpOIoHIMe JIMCThs, KaK Y aHaHaca U Jp.

Xota Mopdonorus IUIoxa npeacTaBisieT co0oit ycToiuyMBEI cHCTeMaTHye-
CKMM IIPM3HAK pacTeHMsl, ONMHAKO Y HEKOTOPhIX BHAOB Ha OOHOH U TOM Xe
ocobu pa3BUBalOTCS MOPGONOrMYecKH, a 4acTO M aHATOMHYECKM pa3Hble IUIO-
Ibl. DTO sIBNIEHUE HA3BbIBAIOT 2emepoKapnuell — TeHETUYECKMM CBOMCTBOM BHIA
cdopMupoBath Ha OfHOIt 0c06M MOPGOIOTHYECKH Pa3HOTHITHBIE JUACTIOPHI, CeMe-
Ha KOTOpHIX TaKXe pa3nuyaiorcs mopdosorueit n ¢pusuonorueii. Ierepokapmus
pacnpocTpaHeHa Cpeay CJIOXHOLBETHBIX, KPECTOLBETHBIX, 6000BbIX, 30HTUYHLIX
M JpYIMX CeMeiCTB IIBETKOBBIX pacteHuii. OHa mnposBiserca B ¢dopme, pasme-
pax IUIONIOB, YMClIE CeMSH, HaJIMYMM BCEBO3MOXHBLIX NPUAATKOB, CIIOCOGHOCTU
K BCKPHIBAaHHIO M IPYTHX NpU3HaKax. [Ip1 3T0M MOTYT GEITh pa3sHOTUITHHIMH LieJThie
IUTOMIBbI, KAK Y HOTOTKOB, WJIM OTHe/IbHbIE YaCTH IUI0fa. B 06oux cityyasx oHM 3aHU-
MaloT Bcerjia cTporo ¢puKCHpOBaHHOE MECTO Ha LIBETOHOCE WIM Ha CaMOM IUTOIE.

B XayecTBe MpuMepa MOTYT CIYXHTh HEKOTOpbIE BUABI KPECTOLIBETHRIX. Y Ka-
MYCTH TUIOM COCTOMT M3 0a3albHON 4YacTH, PasBUBAIOIIECS TOJNBKO U3 3aBsI3H,
U aNMKaJbHOM, ofpasylolleiicss U3 BepxHell YacTW 3aBg3M U CTONOMKa (HOCHU-
Ka). DTH YacTH IUIOJA Pa3NUYAIoTCs YMCIOM CeMSH M JAPYTMMM NpH3HAaKaMu:
GasanbHasi 4acTh IUIONA MHOTOCEMEHHAs, BCKPIBAKOILAACS, a anMKalbHas — Of-
HOCeMeHHasi, HeBCKphIBalolascs. Y OUKON pefbKi WIEHUCTRIE MHOTOCEMEHHOM
TUTO/, NPaKTU4YECKM MpeacTaBisieT cobo¥ TONbKO HOCHUK, a 6a3anbHas yacThb IJofa
CWJIBHO peAylypoBaHa, 6e3 ceMsaH, WK 1—2-ceMeHHas!, HeBCKPhIBAIOLIAsICH.
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HHorzma rerepoxapiius BepaXkeHa HACTONBKO Pe3KO, YTO 3aTPyAHSIET YCTaHO-
BJICHHE THIIA TUIOJIA, a CJICHOBATEe/IbHO, M ONpe/ie/ieHUe PacTeHus.

Iltomsi MOTyT pasBUBATECA M Ge3 OIUIOHOTBOpEHHA. CeMSIH TaKHe IUIONH
HE UMCIOT. DTO0 SIRNEHHE HA3LIBAIOT napmerokapnueii. OOHYHO OHA BCTpEYaeT-
cf Y pacTeHHii ¢ O4YeHb GOJIBIIMM YMCIIOM CEMA3a4aTKOB B 3aBA3u. Hepenxo
TNIapTEeHOKApNHA NPOSB/IAETCs U 6e3 onbuleHus (LMTPOH, Nepel, ThiKBa). Y op-
Xujeil onbUICHHe HHOTAA CIYXHUT TONBKO CTHMYIHMPYIOIMM ¢akTopoM WIS pas-
BUTHSA 110, BecceMEeHHbIE TUIOAK M3BECTHBI Y MHOTHX KYJIbTYPHBIX PacTeHUH
(rpywa, 610K, GaHaH, MaHJAPHH, MIDKUD, orypen). Hapamy c HacienacTseH-
HO 3aKpeIUIEHHOH NapTeHOKapnueil OBIBaeT U CTUMYNATUBHAs, MHULMUpPYeMas
MEXaHWYECKMMH TOBPEXICHUAMH, XMMHUYECKUMH Da3IPaXUTEIAMM M IPYTHMU

tdakropamu.

5.2. ITpunummbl Knaccupuxanun niogos

Ipu omucaHuM IUIONOB YYMTHIBAIOT MX pasMepHl, GopMy, OKpacKy, Hauu-
yyie OCTAIOMMXCS YacTeil L(BETKA: YalleyKy (KieBep, TyGOLBETHBIE), JIMCTOYKOB
TIPOCTOr0 OKOJIOLBETHMKA (1aBeNib), a TAKKe BHELBETKOBbIX 00pa30BaHUil: Mpy-
LIBETHUKOB ¥ NPULIBETHUYKOB (Iy6, JelMHa), KPOIOWUX JMCTheB (0COKa) M T. .
OIHAKO 3TH NPU3HAKU He SBISIOTC KiIacCH(pUKaIMOHRIMH.

Baxuoe 3HaueHUe MMeeT KiaccuduKanys, OCHOBAHHas Ha B3aMMOOTHoIIe-
HUSX TUIONOIMCTUKOB MeXIy coBOif M C IPYTMMM YacTSAMH 1IBETKa.

ITpocmoii niox pa3BUBaeTcs U3 OXHOIO MECTHKA, KOTOPBI MOXET GBITh Hpej-
CTaBjieH OIHMM CBOOOIHBIM WJIM HECKOJLKUMHM CPOCHIMMUCS ILIOXONMCTUKAMM
(ropox, TioNbMaH).

CbopHuiii IO, pa3BUBAETCS U3 HECKOJIBKUX WIM MHOIOYHCIEHHBIX CBOOONI-
HbIX IUIONOJIMCTUKOB, KaXKABIA M3 KOTOPHIX 00pasyeT mecTMK. COOpHBIE IUIONbI
MMEIOT MaJliHA, €XEBHKa, MarHoius, 3emyisiHuka. OtToenbHBElE IUTOAMKM, CO-
cTapisiomye cOOPHBIA IO, MOryT OHITh pasHBIMH: OpELIKaMH, KOCTSHKaMH,
JMcToBKaMH. B 3aBUCHMOCTH OT 3TOro COOPHBIE IUIOABI HAa3bIBAaIOT MHOIOOpEHI-
KaMH (3eMJISSHHKA), MHOTOKOCTSIHKaMH (MaJiiHa), MHOTOJIMCTOBKaMH (MarHonus,
KATYXHMIIA).

Connodue pasBUBAETCs U3 LEJOTO COLBETHS, ONANAIOMEro LEeJUKOM (IIHII-
KOBUZIHOE COIUIOAHME aHaHaca, COIUIONME MHXUPA, JIMITBI, TUIOOHOXKH OPEIIKO-
BUIHBIX TUIOZOB KOTOPO# CpacTaloTcs ¢ KpOIOIIMM JUCTOM (puc. 258)).

Hau6onee pacnpoctpaneHa Mopdonoruyeckas KiaccuduKalus, OCHOBaHHas
Ha KOHCHCTEHLMH OKOJIOIUIOAHMKA, Ha3hIBaeMoro nepukapnuem. OH pasBUBaeTCs
U3 CTEHKH 3aBfI3{, HO 3TOT TEPMHMH UCIIONBL3YIOT U B TeX cIy4asx, eCi B obpa-
30BaHUM IUIOfa YYACTBYIOT M BHEIUIONONMCTHKOBEIE YacTH LIBETKa, Hampumep,
LIBETOYHAas TPYOKa B L(BETKAX C HIKHeEH 3aBsa3blo. Uerkas rpaHHLIA MEXTY BHy-
TPEHHE! IUIONOIUCTAKOBOI ¥ HapyXHOi 4acTAMM TAKOTO NEPUKapIius OGLIMHO
HeE BhIpaXeHa.
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Puc. 258. Comnogns: A —
COIUIOAME aHaHaca B INpo-
JIOJIbHOM pa3pe3e; b — con-
JIOOME JIUTIBL.

O6o3navenus: Kp.J1 — Kpo-
IOLIMI JIMCT, JT — JIUCTHA,
0 — OChb COTUIONUS

Y GonbIIMHCTBA pacTeHMii mepuKapnuit audde-
PEHLMPOBAH Ha 3 30HBI 9Kk30Kapnuii (BHEIUIOIHUK),
Mesoxapnuii (MEXIUIONHUK) U 3HOokapnuii (BHYTpH-
IIOAHKK). [MCTONOIMYECKM OHM COOTBETCTBYIOT CIIOSAM
IIONOMUCTUKA. DK30Kapnuil — MpOM3BOAHOE HapyX-
HoOlt (BHEIHe#) SMHEEPMBI — COCTOMT M3 IUIOTHO
COMKHYTHIX KJIETOK C TOJICTBIMH HapyXHbIMHM CTE€HKa-
MH. B He3pesbix IUI04ax B HEM €CTh YCTBHLIA, B 3pENIbIX
OHM He Bceria 3aMeTHH. MHorma B 3K30Kapnmuu pas-
BHBAIOTCH MeJIKHe YeueBMYKH, Hanpumep, y A6J10Ka.

Me3sokapnuii cOOTBETCTBYET Me30(WUIY ILIOXO-
juctka. OGBIYHO 3TO MapeHXuMa C NPOBOASLIMMH
nyykamu. B KJieTKax MOTyT GbITh BOIOPAcTBOPHMBIE Ca-
Xapa, KpaxmalbHble 3epHa, KPUCTALIB OKCaJlaTa Kajlb-
ums, OyOMiabHBIe BeulecrBa, dobadeHrl. Y MHOrmx
pacTeHMil B HEM BCTPEYAlOTCS CKIICPEHIbI.

DHaokapnuii nuddepeHLpyeTcs U3 BHYTpeHHeH
SMUAEPMBI TUTONOMUCTHKA. OH 6O OXHOCHIOMHDIIA,
JM60 B MpPOLIECCE Pa3BUTHUSA €ro KIETKH MpeTepreBaloT
MEPUKIMHANbHLIE JeJIEeHUS ¥ 9HIOKapNuii CTaHOBUTCS
MHorocioiiHsIM. Hepenko ero KieTku BHITATUBAIOTCH
B JJIMHY, NIPEeBPaIlasCh B BOJIOKHA, pacrojaraloluecs
TIOf Pa3HbIMM YTJIaMM TI0 OTHOILEHMIO K MPOXOJIBHOIA
OCH TUIOzIA.

Ipumepom dYeTko M depeHIpoBaHHOrO TE-
PMKapnus MOIYT CIAYXWTb IUIONBI BUIIHM, CIIMBBI.
INoxpriBatomias UX OnecTAias KOXWIA TpeACTaBiIsd-
€T co0oif aK30Kapruil, MicucTass, COYHasd, ChelooHas
4acTh — ME30KapIuii, OKpyXalolas ceMs «KOCTOUKa»,
cocrodIas U3 CKJIepena, — IHIOKapIIHiA.

B 3aBHCHMOCTH OT KOHCHCTEHLIMH IEpHKapIIMs,
IUIONBI HeNAT Ha coyHbie (TUIOHBI BUIUHHM, BUHOTPaja)
U cyxue (TWIOABI ropexa, TiONbHaHa). Ilmogel Moryr
colepXaTh ONHO CeMs, KaK Y C/IMBHI, JELIMHBI WIK
HECKOJIBKO, 2 MHOTJa MHOTO CeM$H, KaK Y TBO3IUKH,

KOJIOKOJIbYMKOB U IPYTHX PaCTEHHIi.
Cyxue MHOroCeMEHHBIE TUIOMIbI, KaK MPaBIO, MMEIOT NPUCIIOCOOIEeH S I
BCKpHIBaHHA M 0CBOGOXIEHHA ceMsH. Cyxue M COYHBIE ONMHOCEMEHHBbIE ILIONbI

HE€ BCKPBIBAIOTCA.

B03MOXHOCTh BCKDHIBAHMS M €TO THIIBI 3aBUCAT OT aHATOMMYECKOIO CTPO-
€HMsl MEPUKApIHUs, O0COOEHHO OT MONIHOCTH Pa3BUTHS B HEM MEXaHMYecKOi
TKaHM U ee Tonorpaduu. BeichIXaHHe MEXaHUYECKOi TKaHH, TPOUCXOISIIEe NpH
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OCHOBHBbIE THIH TUIOAOB

Ta6swma 8

Bepxuue, pa3BUBalouecs Huxuue, pa3BuBalolIMeCcs
13 BEpXHell 3aBsA3K 13 HIDKHEH 3aBA34
Cyxue CouHble Cyxue CouHsle
g Arnokapnuu
CnupanbHas MHoronucroBka
MHOTOJICTOBKA OmHOMKUCTOBKA
Huxnuyeckas OnHOKOCTAHKA
MHOTOJIMCTOBKA MHOTroKoCTIHKa
OpHOMMCTOBKA Counslit 606
MHoroopeuek
Cyxasi OXHOKOCTSHKa
Bo6
YeTkoBHAHEI 606
OpelKoBHAHbIA 600
3epHOBKa
CyHKapnuu
TeMucHHKapn- Srona Kopo6ouxa CoyHasa KopoGouka
Hasg Kopo6Gouka ITomepanen, win | Xenyns A6noxo
Kopo6Gouka recrniepuani Opex Ipanatuna
KpsiHOYKa, BucnorionHuk | 1-5-KOCTOYKOBass KO-
WM  Ky30BOK cTaHKa (mMpeHapwii)*
Heno6uit 3-5-rHe3nHas sroaa
Cyxast KOCTAHKa
Kpsuiarka
JIByKpbuIaTKa
OnHoKpbUIaTKa
Ilapakapnun
KopoGouka Kopo6ouxa Kopo6ouxa
Crpyuok CeMsiHka SArona
Crpyyouek ThIKBUHA
OpelKoBUi-
HBI CTpyYoueK
Opewek
JIn3ukapnuu
Kopo6ouka SArona SAronoo6pa3Hrlii
Ky3zoBok KocrsaHka
Openrex (mupenapnit)*

* — Hacrosiiasg KOCTSHKA Pa3sBMBaeTCA TOJNBKO M3 allOKApITHOrO rMHeLes
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CO3peBaHMU IUIONA, MPHBOOUT K €€ COKpAIUEHMIO, MOBHILICHMIO HAaNpSKeHHS
B TeX MECTax NEpUKApIus, KOTOpble COCTOAT M3 TOHKOCTEHHEIX KJIETOK, W pas-
priBy nocnenHux. IIpopoasimas cucreMa nepukapnus Ju00 HUKAKOro 3HaYeHMs
HE HMMeeT, HanpuMep, NPH BCKPHIBAHMM IOHIPOYKAMHM WIM KOJNBLEBOH MIENbIO,
J160 oHa onpenensieT IMHUM BCKDBIBAHMS.

Ilnome! BCKPHIBAIOTCA BCKOpE IOCAE CO3PEBAHHSA WIM Yepe3 omnpefeieHHbIe
TIPOMEXYTKM BPEMEHHU, KOTOpble MHOTAA GLIBAIOT BEChbMa IIPONOJDKMTENIBHBIMH.
Tak, IIOAB! BKAJIMIITA, CO3peBalOIMe GONbILE rofa, He BCKPhIBAIOTCA, HAXOMSACh
Ha JiepeBe HECKOJIBKO JIET, TOKa He MPeKPaTUTCA MOCTYIUIeHHe B HUX Bopl. [locne
3TOrO IUIOXOHOCSAIIANA BETKA OTMUPAET M OIafaer.

OcHoBy MopdoreHeTHueCcKoii KTacCu(UKALMN COCTaB/IsSIET IPONCXOXIECHNE
IUI0[a U3 OTIPefie/ICHHOTO THIA THHelles: allOKapIHOT0, CHHKapIHOTO, JIN3HUKapII-
HOTO, apakapIHOro, a TAKKe BepXHell MM HIDKHeH 3aBSI31. YUUTHIBAIOT M YHUCIIO
THe3X BHYTpHM mioza. OfHaKo TOYHO YCTaHOBUTb THII TMHeLesl, U3 KOTOPOro
pa3BUIICS IUIOA, He Bcerna ymaercs. Tak, lIEHOKApIHbIE TUIOABI B OCHOBaHMU
MOTYT GHITh CHHKapImHBIMM, 2 B CPEIHEif M BEPXHMX 4acTAX — Iapa-, JIH3H-
WY Jae anoKapnHHIMU. B pesynbrate BO3HMKAIOT FeMHICHHKApITHbIE (YEPHYLIKa
M3 CeMeliCTBa JIIOTUKOBLIX), FeMHUIapakaprHble (BHIOHKOBbIE), FEMITU3UKAPIIHbIE
(HexoTOpble rBO3NMYHbIE), BTIOPUYHOCHHKAPIHEIE (KOMOKONBYMKOBHIE) M HEKO-
TOpble APYTHe TUIIBI TUIOAOB, NPHPOAY KOTOPLIX MOXHO ONPEIETHTh TONBKO B HX
pa3sBUTHU.

Mopdonornyeckas kiaccubukanys IIOKOB JODKHA YYUTHIBATL BCIO COBO-
KYITHOCTb MPU3HAKOB, OCOGEHHOCTH MX NpeoGpa3oBaHMif M XapaKTep 3KOJIOIH-
YecKMX MpucrocoOneHmit. Dra kiaccudukauus UMeeT GONBLUIOE NMPaKTHYECKOe
3HaYeHue,

Knaccndukauus MopdoreHeTnyecKass peniaeT TeOpeTHYECKHe 3aja4 3BO-
JIOLIMOHHOM KapIOJIOTHM M MOXET ObITh HCIIONb30BaHa B (PUIIOreHeTHYEeCKOit
cucreMarike. OCHOBHEIE THIIHI IUIONOB NpUBeIeHH B Tabmuie 8.

6. Anoxapmm

VICXONHBIM TUIIOM aMOKApIHBIX IUIONOB, MJIK MPOCTO aNOKapIHeB, CYMTA-
10T CIIMPAIBHYIO MHO20AUCMOBKY, KaK Y MarHoJu, ¥ KOTOPOif Ha YIIMHEHHOM
1o 10-12 cM OocH IUIOTHOI CIIHPAJIBIO PACIIOJIOXEHBI OTAENIbHbIE IUIOAUKH — /AU-
cmogxu (puc. 259 A-B), ¢ IWIOTHBIM ¥ IOBOJBHO TOJICTHIM NMepukapnueM. Kaxuas
JINCTOBKA Pa3BUBAETCS U3 OXHOTO IUIOAONMCTHKA. JINCTOBKM MarHOMMM BCKPHIBa-
I0TCA 110 CpelHE XUIKe TUIONONMCTHKA dop3aasio (OT nat. dorsalis — ciMHHO#M),
a HeIoJHOe CpacTaHde KpaeB IUIONONMCTHKA, OOpalleHHBIX K OCH, oOJerdaer
BCKPbIBAHME. .

CrnypajibHble MHOTOJMCTOBKM XapaKTEPHHI TaKkKe i KyNalbHHUIBI, Ka-
JXKHUUBE ¥ IPYruX JNOTHKOBBIX (puc.259T, 1), HO B OoTIMYME OT MarHoJuy,
TIepUKapIHK KX JIUCTOBOK TOHKME, KOXHUCTbIE, CEMEHA pacloNoXeHh 613 Kpaes
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TUIONONMCTUKOB, BCKphIBaHME, KaK M y JIMCTOBOK APYIHX PacTeHMii, TIPOMCXO-
JUT CBEPXy BHM3 NO OPIOIIHOMY WIBY — cymypaabio (OT nar. sutura — LIOB)
(puc. 259 E).

B 3BomonmM ciMpaibHO# MHOIOIMCTOBKH MOXHO BHUIENTD Pa3Hbie HallpaB-
JICHWS:

1) Iepexon OT CAMPAILHOIO PACIIONOXEHMS JHCTOBOK K LMKIHYECKOMY
(MATHIMCTOBKYM criMpew, Bonocbopa).

2) TlocTeneHHOE YMEHBHICHHE YHC/R JIICTOBOK OO OJHOJNMCTOBKM, KaK
Y KOHCO/TMIR! U3 CeMeiicTBa IOTHKOBBIX (puc.259T).

3) Pemykuus yucia ceMsSH B KaXHOi OTHENbHONM JMCTOBKE, KOPPEIMpO-
BaBIIasl C YTPaToil ee CIIOCOOHOCTH K BCKPHIBaHMIO. ONHOCEMEHHYIO JHUCTOBKY
Ha3BbIBAIOT OpewKoM, OH MMeeT KOXHCTHI WINH XePeBAHUCTHIN OKOJOIUTONHUK.
MHOroopemK: IMMPOKO PAacTpOCTPaHEHH! Y JIOTHKOBBIX (JIOTHK, BETPEHMLA),
PO30LBETHBIX (Namyarka, rpasuiar) (puc. 259 XK-JI).

4) Cyxxy/neHU3auus OKOJOIUIONHHUKA, IPUBOIAILAS K 06pa30BaHMIO COYHBIX
MHOTOJIMCTOBOK, KaK Y IJMMOHHHKA, H OTHOJIMCTOBOK, KaK Y BOPOHIIA. DTO Hampa-
BJIEHME 3BONIOLMH MPEACTaBiIsgeT coboit nmpucmocobieHre K paclpoCTPaHEHHIO
IUIONOB C TIOMOUIBIO XXKUBOTHBIX.

CykxyneHusanus oxHo- (pexe IByX-) CEMEHHON OTHONMCTOBKHM Jaja Ha-
4ajio odHoKocmarke, Kak y Bumnu (puc. 259 M), ciusel, abpuxoca (y MUHmANS
KOCTSIHKA CyXas), a U3 MHOroopemika o6pa3oBajiach MHOTOKOCTSIHKA, KaK y Ma-
nuHbl, exeBuxu (puc. 259 T). BHemHe Ha KOCTAHKY NOXOX IUIOX (DPMHHUKOBOWM
NaJIbMHI.

Y HeKOTOPBIX paCTEHHIT MPOLIECC CYKKYICHU3ALUH 3aTPOHYII He TIepUKapITHii,
a BHEIUIOJOJMCTHKOBHIE YacTH IUIONA: LBETONOXE Y 3eMITHHKM (puc. 259Y),
TMIAHTUA Y IIMIOBHMKA (Ero IUION Ha3hBAIOT yunappoduem) (puc.259 W), Ho,
IO CYIIECTBY, 3T0 MHoroopemku. Iliox lotoca — ToXe MHOroopenieK, KaXmbiit
operIeK KOTOPOro MOrpyXXeH B COYHOE L{BETOJIOXE.

5) CTpyKTypHas CrieLManu3auys CyXoil OIHOMMCTOBKY IpMBeJa K 06pa3oBa-
HMIO 60ba, XapakTepHOTO s ceMeiicTBa 6060BbiX. o6 oTIMYaeTcs OT IUCTOBKM
BCKPbIBAaHHEM HE TOJNBKO MO GPIONIHOMY MIBY, HO M IO CpeOHed XWiKe ILIO-
zonmucTuKa, ceepxy BHM3 (puc.259 H, O). Kak u B 1MCTOBKE, CeMeHa B HeM
pacnojyioXeHH 2 psAaMM Mo KpasM Iuiofoauctuka. CTpoeHue nepuKapiusa Ba-
peupyer. OH MOXeET OLITh IUIOTHLIM, IUIEHYATHIM, KOXHUCTBIM, NEPEBAHUCTHIM,
¥ J1axe JOBOJIbHO COYHBIM, MSCHUCTBIM, KaK y IlapbrpaJcKux poXKoB, Y KOTOPBIX
MSACHCTasl TKaHb Pa3BUBaeTCA M3 ME309HIOKApIus, a y codophl AMOHCKOH COY-
HYIO KOHCHCTEHLIMIO UMeeT Bech nepukapnuii. CouHbsle 60061 He BCKPHIBAIOTCS,
HO TIpM WINTEIbHOM XPaHSHHH PaclafalorTcs Ha WICHHUKHU.

Hau6osnee pacripocTpaHeHBl CyXve BCKphiBaiomipecss 600bI, MMeIONIME BO-
JIOKHMCTBI NEpraMEeHTHBI CIIOi, MPOM3BOAHEI BHYTPEHHEH 3nuaepMbl. B Tu-
MIMYHEIX CIy4asX OH MPOXONHT 10 06eMM CTBOPKaM OT CPeIHeit XIWIKH Jio Gprom-
Horo mBa. KpaeBble MyuKky IIONONIHMCTHKA, PACITONIOKEHHBIE B 061aCTH GPIOIIHOrO
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Puc. 259. AnokapnHeie IIOAB: A — MOJIONOI TUION MAarHOJMHM B IPOJOJNILHOM paspese;
B, B — BcKphiBaolascs M BCKPHIBIIAACS JUCTOBKU MarHonuu; T, [l — BHeWHuMit BUR
M BCKPHIBLIASICS JIMCTOBKH KOHCONMMABI; E — BCKDBIBAHME JIMCTOBKM IO GpIOIIHOMY
mBy; XK — MHOroopeuiek JIioTHKa; 3 — opelleK ¢ KPIOYKOBUIHO M30THYTHIM CTHIOAUEM
rpaBmnata; M — MHoroopemek posbl B COYHOM rumanruu (umHappommit), K —

OTAENbHBIA TUIoAMK po3sl; JI — omHOceMeHHOW opelek JIOTMKa; M — KOCTSHKa

puiHy; H — BckpriBlumiicas 606 ropoxa; O — BCKpeiBaHMe 606a o GpIOLIHOMY
WBY M cpeaHeit xwunke minogonuctuka;, IT — wieHucrhit 606 mecmommyma; P —

CIMPAJIBLHO 3aKpy4eHHHH 606 mouepHb; C — omHoceMeHHO# 606 scmapuera; T —
MHOTOKOCTSIHKA €XE€BUKM (YacThb IUIONAMKOB yIaleHa); Y — MHOroopelek Ha COYHOM
LBETOJIOXE 3eMJITHUKM., ’

Obo3nayenus: TTH — TMIAHTHIA, CM — CEMEHa, BT — LBETOJIOXE
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1IIBa, OOGRIYHO COCTABJISIIOT 2 IPYMIIBI, KaX/as M3 KOTOPEIX CHapyXW apMMpOBaHa
BOJIOKHaMM NpoTodI03MBl. DTH IPYNIEI MYYKOB Pa3felseT y3Kasg NapeHXIMHast
nonoca. IIpy co3peBaHNH IUI0AA CTBOPKH BEICHIXQIOT, 00€3BOXCHHEIHA NI€praMeHT-
HbIH cJioii coKpalaercs, NapeHxuMa MeXmoy nydkaMu OpIOLIHOIO IIBa, HE BbI-
IepXaB HanpsDKeHMsl, pasphiBaeTcsi — OpIOIIHOA 1I0B pacxogutcs. B obiactu
CPefHel XWIKM NMapeHXMMHasd 30Ha OTCYTCTBYeT. DTO 3aTpyJHACT BCKPHIBAHHE,
HO yYepe3 HEeKOTOpoe BpeMd 3[eCh TOXE IMOSBISETCS TPElMHA M IUION BCKpHIBa-
eTcsa AByMA cTBOpKamMH. CrioCOOHOCTb K BCKPBIBAHHIO MMEIOT M YJIMTKOOOpa3HO
3aKpyJeHHBle GoOBI JioLepHbl (puc. 259 P). UseHucTre U0 Pa3iaMbiBAIOT-
c Ha wieHuKku (puc. 259 I1). Oy XapakTepHul st BSI3eJif, apaxuca, IUIONBI
KOTOpPOIO cO3peBaloT 1oz 3eMJICH.

HawuGonee xpynHble WieHHCTRIE 60081 WIMHOM 10 1,5 M u Gotee obGpasyiorcst
y TPOITMYECKOMN SHTAMBI.

Yucio ceMsH B 606ax o4eHb BapbUpyeT. OGBIYHO MX MHOIO, y KjieBepa GoObI
2—4-ceMeHHBIE, a Y 3cnapueTa — OFHOceMeHHBIe (puc. 259 C), OpeIIKOBUIHELE.

3eproexa (puc.256 T, 1) — BechMa cnienudmyeckuii Wwiox 31aKoB, MOpGo-
JiorHyeckast IPUPoOJa KOTOPOTo N0 CHX IOp TOYHO He ycraHomieHa. Ee wacto
ONpeAeNnsoT KaK NMapakapnHbIi TUIo] U3 ABYX IUIOAOIMCTUKOB, OOMH M3 KOTOPEIX
PEenyLMPOBaH, TO €CTb 3TO IUIOA IICeBOOMOHOMEpHBIA. OmHako B psme paGoT
M0 M3YYEHWIO THMHELed 31aKOB HUKAKUX OCTATKOB HENOPA3BUTHIX ILIOHONUCTH-
KOB He ObUIO OGHAapyXeHO, Ha OCHOBAaHMM 3TOr0 3¢PHOBKY CTaJM NPWYHCIIATDH
K MOHOMEPHBIM anmoKapIHbIM IiofaM. IiaBHas 0cOOeHHOCTb 3epHOBKU — Cpa-
CTaHMe NEePUKapmusi ¢ CeMeHHo Koxypoii (puc. 256 [1). Cy6anmunepMmaibHbie
CJIOU TEePUKAPIIUA COCTOAT M3 KIIETOK, CJIETKAa BRITSHYTHIX B TAHTEHTAILHOM Ha-
NpaBJIeHUH, BHYTPEHHUE U3 KOTOPRIX B TOM WJIM WHOM cTeneHu 00IUTEpUPOBAHEL.
ITox HUMM pacnoOXeHBI CJIOH MIMHHBIX IOPUCTHIX KIETOK, OPMEHTHPOBAaHHEIX
TonepeK NpoAoibHON OCH 36PHOBKM, M NPUMBIKAIONIMIA K HEMY CJIOI TPyO4YaThIX
KIIETOK, NPEICTABISIIONIMX cOOON KJICTKM BHYTPEHHEH SIMUAEpMBbI MEepHKapIus.
Y MHOTHX 371aKOB 3TOT cJioii He 3aMeTeH. OT ceMEHHOU KOXYphl COXPaHWIMCh
KYTHKYJIa M 00IMTepMPOBaHHBIE KJIETKM WHTETYMEHTOB M HylleJUTyca, rpaHHYale
C aJIEHPOHOBBIM CJIOEM.

Bce anokapnvu BepxHHUE, TaK KaK OHH Pa3BUBAIOTCSA U3 BEPXHEN 3aBsI3H.

7. Cunxkapnun

TIpoMCXOXIeHHE CYXMX CHHKAPIHbIX TJIONOB CBS3aHO C IIMKINYECKO# MHO-
TONMCTOBKOM, M3 KOTOpOii 06pa3oBajiachk CHMHKApIHasd MHOIOJMCTOBKA, Ha3bi-
BaeMasl TaKKe TEeMHMCUHKapIHOM Kopo6oukoil. Takoi ILIOX MMeEET YepHYIUKa,
Y KOTOPO# IUIONOJIMCTUKM B OCHOBaHHMM CPOCIIHMCh, 4 MX BEPXHHE YaCTH OCTaMCh
CBOOOIHBIMH H BCKPHIBAIOTCSL CYTYPaJIbHO, 110 OPIOLIHBIM HIBaM.

U3 3T0r0 THNA TUIOAA BO3HMKIA cyXas Kopobouka (puc.260A, B), Koropas

MOXeT ObITh BepXHel M HuxHeil. KopoGoukd BapbUpYyIOT O (popMe, YHUCITY THEI,
32 3ak. 53
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u cemsH. Ouenp wMHHABE (15-45 cM) HWIMHAPUYecKUE KOPOGOYKH THaMETPOM
6—8 MM XapaKkTepHHI Ijisl KaTAIbIILL.

CHHKapIiHEIE KOPOGOYKM MOTYT GBITh 2—3—5-THe3NHBIMH, peXe MHOTO-
THE3IHBIMM. BCKpHIBAIOTCS OHHM, HAYMHAas ¢ BepXHeil YacTu, MyTeM pacHIeIUIeHUs
NepPeropoioK, Pa3fesIoNIMX THe3na, — cenmuyudno — (0T JiaT. septum — nepero-
pOliKa), 10 CPEeTHUM XHJIKaM IUIONOIMCTHKOB — AOKYAUKUOHO (ot nar. loculus —
TNOJIOCTh, THE3/I0) M IPYTHMH criocoGamu (puc. 261 A, B).

Ky3oeox, win Kkpbinouxa GeleHbl W TONOPOXHHMKA IIPEACTaBIAIOT coGoi
IBYXTHe3HbIE KOPOOOYKH, BCKPHIBAIOINMECS C IOMOULIBIO 0OpasylOmIMXCS HpH
CO3pEBaHMM IUIONOB IOMEPEYHBIX KOJBLIEBHIX TPEIIMH, TaK YTO BEPXHHME YacTH
OTNAJAloT B BHAE KphilleyeK (puc. 260 B).

CuHKapriHass KopoGoyka MOXeT 6hITh ApOGHOM, KaK y Mojioyasi, MaJbBHI,
repany. Takas cospeBmas KOpoGOUKa pacrafaercs Ha OTAeNbHbIE OMHOTHE3IHBIC
yacTu (Mepuxapnuu), KaXuas U3 KOTOPhIX COOTBETCTBYET ONHOMY ILIOAOJIMCTHKY.

Y npencraButeneii cemeiicTB GypayHHKOBEIX M TYGOLBETHBIX B ABYXTHE3XHOMN
3aBA3M CMHKApIIHOIO TMHeIesl ¢ 2 ceMs3aYaTKaMH B KaXIOM THe3lle BO3HHMKAeT
JioxHas neperopozka. IIpu cospeBaHMM TUTOJ pacmajgaeTcs Ha 4 opelka — mo-
nymepuKapnus. Takoii nion Ha3LIBAIOT Yernobuem, a OPEIIKOBHIHEBIE €T0 YacTH —
apemamu (puc. 260 J1).

IIpou3BOAHBIMY CHHKApITHOW KOPOOGOYKM SBISIOTCH Kpblaamka ¢ TOHKOMN
OKpauHOIi B BUe KpbUla, Kak y Bf3a, JBYKpbUIaTKa KjeHa, OMHOKPBUIATKA SICCHS.
JBa IMPOKMX Kphula MMeeT IUioX Gepesst (puc.260 M, IT, P). Bt oot
He BCKpHIBAIOTCS.

K BepxHHM CHHKapIUsAM NPHHALIEXUT M TUIOK KOKOCOBOM NaTbMBl — cyxast
xoctsaHKa. OHa pa3BuBaeTcs U3 3-WIEHHOTO CHHKApITHOro THHeLes, HO B Ipoliecce
pasBUTHA IUIOAA 2 THe3[la PeRYLUMPYIOTCH M OCTaeTcs JIMINb OOHO (epTHIbHOE
THE3/I0 C CEMEHEM.

Kak ¥ anokapnuu, cyXue CHHKapIH{ 5BOJIOLMOHMPOBAIM B Pa3HbIX Halpa-
BJIEHUSIX, OOHO M3 KOTOPBIX NPHMBEJIO K 06pa30BaHMIO COYHBIX TUIONOB: ATONEI,
ITOMEPpaHIIa.

S200a ¥MeeT COYHBIM Me30Kapmuit M sHEOKapnuil. D10 TWIOABI BHHOrpa-
Ia, ToMatoB, JaHnemua (puc.260T, J). Y ToMaToB MSAKOTh IUIOAa 0Gpa3oBaHa
B OCHOBHOM Pa3pacTalOIIMMHKCS TUTALIEHTaMH.

ITomepaney, win 2ecnepuduii, — MHOTOTHE3HBIH IUI0J UMTPYCOBRIX (pHc. 260
3-K). CouHast ero 4acTb COCTOMT M3 GOraThIX KJIETOYHEIM COKOM BOJIOCKOB,
MOKPHIBAIOMIMX BHYTPEHHIOIO CTOPOHY IUIEHYaTOro SHAOKAPINHS, PasAe/AIoLIEro
OTHeNIbHBIE HobKK. MesoKapruit, Ha3biBaeMbll anbbeno, — ciioit prxioi 6enoii
TKAHH ¢ MHOTOYHCJICHHBIMM JIN3UT€HHBIMM BMECTWIMIIAMHU, OOBIYHO BIAIOIIM-
MHCH B PAaCIIONOXeHHBI CHapyXu XelThlf 5K30Kapnuii (¢naseno). BMectiiniia
coaepxar 3(pupHbIe Macia.

Cpeny HUXHHX CHHKapIMeB YacTo BCTPEYaloTCsi MHOIOCEMEHHEBIE KOpo6oY-
ki (MBan-yaif, ociMHHMK, upuc (puc. 260 B)). XKeaydo u opex, pasBusaiorcst
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Puc. 260. CunkapnHsle mions: A — Kopo6oyka 3epo6os; B — kopoGouka upuca; B —
KphIHOYKa Genensr; I — siroma momumopa; JI — sroma moMuiopa B paspese; E — opex;
X — xenyns; 3-K — momepanen (3 — nomepeummiii paspes mwiona anenscuha, K —
Honeka; I — BONOCOK Ha BHYTPeHHeil yacTy sHmoKapmusi); JI — LeHoGui u3 4 apeMoB
BopoBeiinnka; M — IBYKpHUIaTKa KieHa, H — BUCIOIIOAHMK Kynbips; O — rpaHaTiHHa
rpanara; I1 — xpeutareiii opemrex 6epesst; P — ogHoceMeHHast KpbUIATKA SICEHS; C T,
Y — a6noxo s6nonn (C — momepeunsiit paspes; T — BHWICHEHHBIH IUIONOMNCTHK; ¥ —
TONePeyHEI Pa3pes C OCTABHIMMKCA TIONOBUHKAMH ILIOAONHUCTHKOB).

Obosnauenus: TH.3B — THe3Oa 3aBsI3W; KpHI — Kphileyka, kb — xapnodop, n3.BM —
JIM3UTCHHBIE BMECTWIMILIA, Mp — MEpHMKapIuii, T — IUIONOHOXKA, IUIC — ILTIOCKa,
ILI — NpoBOAAIUME IMYYKM, P.IUT{ — pPa3pOCLIMECS IUIALCHTHI;, CM — CEMCHa, Yuul —
YaIEAUCTUKH, 1.TP — NBETOYHAs TPy6Ka, X.9H — XPSAIIECBUIHbIA SHIOKApIHid

32*
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Puc. 261. Hexoropbie TMIE BCKphiBaHMsi KopoGouek: A, X — cen-
THLUMIHOE BCKphiBaHue, B, ]I — JIOKyIMUMAHOE BCKpbiBaHMe; 3 —
CEeNTHUMIHO-JIOKYTMIMIHOE BCKPHIBAHUE M Jpyrue, Goliee CIOXHBIE
Tuns (B, T, E)

U3 3aBf3U C IBYMSI-TPEMS THE3NaMM, K3 KOTOPHIX COXPaHSeTcd TOJNBKO ONHO,
B OCHOBaHWY ITUTONHI ONETH ILTOCKOH. Y opexa (puc. 260 E) oHa 3elieHasi, pa3Bu-
BalolIasicd U3 CPOCIIMXCSA NMPHLIBETHUKOB. IIOTHAs, YaleBHIHAS IUTIOCKA XEyas
(puc. 260 X) mpencrasisieT co6oit CHCTEMY CPOCIIMXCH BETBEH PENyLIMPOBAHHOIO
couBetHs. OKONOIUIONHHUK Y OpeXa NEPEBIHUCTHIN, Y XKy — KOXHUCTBIIA.

Ilnox 30HTHYHBIX — @ucaonaodnux (puc.260H) — paspuBaerca u3 2 1wio-
nomactukoB. IIpn co3peBaHMHM OH pacmierUisieTcsi Ha 2 MEPMKApIus, BHCSIIMX
Ha yWIMHEHHOH OCEeBOH 4YacTH IUloga — Kapnogope. B KaXmoM MepHKapIuu
pa3sBuBaeTcs Mo ofHoMy ceMeHH. IToBepXHOCT, MEPHKapus peGpucTas, B pebpax
PAacIoIOXEHbI CXU30TeHHbIC BMECTIIMIIA BhUIEJICHHUIA.

CouHble HWKHME IUTIOABI IPEACTaB/ICHE COYHON KOpoOoukoit, oGpasyio-
melics y KyBIUIMHKY, SI07I0KOM, TPaHaTHHON M 3—5-KOCTOYKOBRIMM KOCTSIHKAMH
(nupenapusmu), Kax y KpyIIHHEI.

A6aoxo pasBuBaeTCs M3 T€eMHCHHKApIIHOIO TUHeELEA, Y KOTOPOrO BEpXHME
YacTH TUIONOMMCTMKOB OOBIMHO He cpacraioTcs (puc. 260 C-Y). ILioxonmcTuku
o6pasyloT BHYTpM IUTofa 3—5 THE3l, B KOTOPHIX Haxomarcs ceMeHa. B o6paso-
BaHHM MSIKOTH, COCTOSIIIEH M3 NMAapeHXMMHEIX KIETOK, Y4aCTBYET CHIBLHO paspa-
cTajomiasicsl 1IBETOYHast TPyOKa — TruMmaHTUl. B cBsI3u ¢ 3THM 0 30HANLHOCTH
MepUKAPITNS MOXHO T'OBOPHTB TONBKO YCIOBHO. U3 TomorpadmyecKux 30H yer-
KO BBIpaXE€H JIMIIb BOJIOKHMCTBIA XpALICBUIHKIN 3HIOKapnmii. Ilo 3TomMy Xe
MPUHIMITY YCTPOCHH! IUIOABI IPYIIH, PAOUHEL, alfBbI.

Inon rpaHata M3 ceMelicTBa IpaHaTOBBIX — zpanamuna (puc.260 0) —
Pa3sBMBAeTCA M3 HILKHENl 3aBA3M CHHKapIHOTO MHOTOWIEHHOTO TMHeNes, THe3la
KOTOpOro MOTYT pacrionararecs B 1 mnm, yame, B 2 apyca. Ilepukapnuit cyxoi,
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KOXMCTHIH, pacTpeckuBaionmicsa. CoyHylo YyacTp IUIONA COCTaB/ISIET CapKOTecTa
KOXYPbI CEMSH.

TpexryesnHyio fAromy MHONH No 15-25 cM MMeer GaHaH. DK30Kapnuii
y Hee KOXHCTHIH, B 00pa3soBaHUM MSKOTH YYacCTBYeT SHIOMe30Kapnuii. B kaxnoM
rHesfie 2 pAIaMM PacroIOXEeHbI CEMEHa, HO KyJIBTYpHbIE cOpTa 6aHaHOB 0GBLIYHO
napTeHOKapnu4YecKue, 6ecCeMEHHEIE.

8. Ilapaxapnmm

W3 napaxkaplHbIX IUIONOB Hau0ojiee PacIpOCTpPaHeHbI CyXMe KOpOOGOYKH
¢ pasHBIMM TUNIaMM BCKpBIBaHHUA. Y (HaNKH, MBHI, 3apa3uXy KOPOGOYKHM BCKpbI-
BAIOTCA BHOJNb CPENHMX XWIOK IUIONOJIMCTHKOB, Y MaKa — IBIPOYKAMH, HAX0-
ISAIWMMKCS TIOA, CHISYAM 3BE3MYaTHIM PRUIBLIEM (PHC. 262 A). MHOroYMCIeHHEIE
MEJIKMe CeMEHa MaKa pPacHoJIOXEHbl Ha BPACTAIOIIMX BHYTPhL IUIOAA IUIOCKMX
wianeHTax (puc. 262 B). JUmMHHYI0 y3KyI0 KOPOGOYKY, BCKDHIBAIONIYIOCS JBYMS
CTBOPKAaMM, MMEET YHCTOTEIL.

V KpeCTOLBETHEIX IUI0A cmpy4ok (puc. 262 B). OH pa3BuBaeTcs U3 2 IUIONOIH-
CTUKOB C KpaeBBIMM IUTaLieHTaMU. MexXJry cpocIIMMMCS KPasiMH TUIONOIMCTIKOB
tdopMupyeTcs JI0XHas eperopojika BCJIeACTBUE Pa3pacTaHus NapeHXUMHBIX Kile-
TOK NePUKapNusi ¥ 0COGEHHO BHYTPEHHE SMMUICPMEI, BRIPOCTHI KOTOPOii, OTXOHA-
1IMe OT OPIONIHEIX IITBOB, Pa3BMBAIOTCS HABCTPEYY OIMH APYTOMY M COeTUHSIOTCS
B 1IeHTpe. B pesyibrate oGpasyercs JIOXHO-ABYTHE3AHRIN IIon. OH BCKPHIBAET-
csl IByMSI CTBOPDKaMM CHM3Yy BBEPX, OCTaB/Ififl Ha IUIOMOHOXKE HECYIIylo ceMeHa
paMKy — HeGOJBbIINE KpaeBble YaCTH IUIONOMMCTHKA C HATAHYTON MeXIy HUMHU
NoXHOI neperopoakoii (puc. 262 X). Ilnox cmpyyouex oTiiMyaeTcsi oT CTpyYKa
TOJIBKO TEM, YTO €0 IJIMHA paBHA LIMPMHE WIH TNPEBHILAET ee He Golee, 4eM
B 3 pasa (puc.262 E). Crpyuku XapakTepHHl I KalyCThl, peamca, CTpY4od-
Kd — Ul MacTylubeif CyMKW, SIDYTKH. Y HDMKOM PelbKM CTPYYKH WICHWMCTBHIE
(puc. 262T), ¢ nepeTsDXKaMM MeXIy CEMEHAMH, Y CBEPOMIM — OpPEIIKOBUIHBIN
OIHOCEMEHHO! cTpydYouek (puc. 262 3). Opewsex XapaKTepeH Wisi ceMelicTBa Ipe-
YyuIHbIX. OH pa3BuBaeTcs U3 2—4-4JIEeHHOTO TMHeIed, B OXHOTHE3NHOH 3aBsA3U
KOTOPOTO HaXO[MTCS EAMHCTBEHHOE ceMsi. Openrex 0COKM ¢ IUIOTHBIM KOXHCTHIM
TepYKapIMeM OTIMYAETCS OT OPEIKOB APYTUX PAaCTeHMI HalWYUeM Mewo¥ka —
KPOIOLIETO JINCTA, OKPYXAIOIIETO IUIOM, HO HE CPAacTAIONIETocs C HAM. Y npuGpex-
HBIX OCOK MEIIOYEK, 3aMIOJIHEHHEIA BO3IYXOM, CIIOCOOCTBYET PacIPOCTPAHECHHIO
IUIOKOB IT0 BOAC. Y OCOKW MaibyaToif, pacTymieil B jiecy, OCHOBaHME MELIOYKOB
COYHOE M NPHMBJIEKAET MyPaBLEB.

Tapakaprnuy GEBAIOT He TONBKO BEPXHUMH, HO ¥ HIKHUMH. Huxuss Kopo-
60uKa, BCKPhIBAIOIIASCA TIPONOIBHEIMY ILEJISIMHU, XapakTepHa Ui opxuneil. Oco-
ORIif TMIT HIDKHETO CYXOTO NapakapITHOrO OJHOCEMEHHOIO IUIONa — CeMAHKA —
Pa3BuBaeTCs M3 2 IUIONONMCTHKOB. DTO IUIOA CIOXHOUBETHBIX (puc. 262 K—IT).
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Puc. 262. TlapakapnHeie ¥ JU3UKapnHele wionsl: A, b — xopo6ouka Maka, o6mmii Bua
M B MONEpeYHoOM paspese; B — crpyuok Kamycrhl, I' — wWieHMCTHIA cTpydok peapku; [ —
YICHUCTBI cTpydoyeK penHuka; E, XK — crpyyodek sipyTKH, oGLIMil BUA ¥ BCKPHIBILHICS;
3 — onHoceMeHHO#t crpydouek cmepournm; U — cTpydok B paspese; K — cemsHKa
noiconHeyHnkKa; JI — ceMaHKa Bacwibka; M — ceMsiHKa yepensl; H — ceMsHKa NaKTyKa;
O — cemaHKa KoanoGopoanuka; I1 — cemsaHka sctpebuHky; P, C, T — arona cMOPOIMHEL
(P — o6umii Bua, C — cems ¢ apwurycom; T — nomnepeyHElit paspes); Y — Ju3uKkapnHas
Kopo6ouka cmonky; © — nusukapnHas Kopo6ouka 3Besguarku; X, If — rerepokapnus
porava.

Obo3nauenus: ap — apwityC, B.X — BOJIOCHCTBIN XOXOJOK, 311 — 3y61sI KOPOGOUKHM, JILIT —
JIOXHasl NIEPETOpOAKa, JITY — JIETY4Ka, H — HOCHK, OT — OTBEPCTHA JJIS BHIXONA CEMsH,
ILI — MpPOBOAAILME ITyYKH, CM — CeMEHa, CTB — CTBOPKM
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BHelIHe CeMAHKH BECbMa Pa3HOOOPa3HbI M Pa3IMYalOTCH PAacIoNOXEHUEM MeXa-
HMYECKOM TKaHM B KOXMUCTOM WM JOBOJBLHO IUIOTHOM NEpPUKAapnuH. B nepuxap-
ITMH IUTOHOB HEKOTOPHIX PAaCTEHMI BCTpeyaloTcst Auddy3HO pacHoIoXeHHBIE WK
cobGpaHHbie B KPYITHBIC IPYIINBI THAPOLMTHI — KJIETKM CO CIIAPAILHBIMM YTOJIIIE-
HUAMH 060JIOYEK, YAepXuBaiomme Boay. CeMsHKM MOTYT OBITh DIaKMMM, Kak
y MOACONHEYHHMKa (pHc. 262 K), WM CHaGXEHHBIMH BHIDOCTAMH B BH/IE KPIOYKOB,
NpPMLENOK, KaK y uepensl (puc. 262 M), croco6eTBylomux ux pacipoCTpaHEHUIO
C NOMOIUBIO XUBOTHBIX. Xoxoaku (nannyces), ONpenensiomne JETYYECTb CEMS-
HOK OJfyBaHYMKa, KO3JIO60PONHUKA IIPEICTABIIAIOT COG0I BONOCKH, HaXOOsLIHecs
Ha CTepXHeBHIHOM BripocTe (puc. 262 H, O), WM oHM pa3BHBaIOTCS HEMOCPEX-
CTBEHHO Ha BEPXYIIKE 3aBS3M, KaK Y BacwibKa (puc. 262 IT). Bonocku mpencTa-
BJISIOT CO60# BUAOM3MEHEHHBIE YallEIMCTHKH, TOYHEe, UX IIPOBOASIIME TYJKH.

HuxHue coyHbie napakaphHbIe IUIOAb OY€Hb PEAKO MpPEeACTABICHHI KO-
po6oukamm. Takoii miuom, B YaCTHOCTM, XapakTepeH it Geronmu. HauGonee
PacnpocTpaHeHsl ATokl U SrofoobpasHele IUIONLI — THIKBHHLL. Huxcnaa seoda
XapaKTepHa [UIsl CMOPOIVHBI, KPbDKOBHUKa (puc. 262 P-T). Y yepHolt cMOpOIMHLI
COYHasl YacTh IUIofa 06pa3oBaHa HE CTONBLKO HEPUKAPIIHEM, CKOJIBKO apHILTyca-
MH, pa3BHBAIOLIMMUCS Ha ceMeHax (puc. 262 C). Thikeuna — MHOIOCEMEHHOM
VIOl C COYHLIM SHIOKApIIMEM, MACHCTHIM ME30KapIHeM W JOBOJLHO TBEPABIM
ak3okapnueM. CoYHbI XapakTep HMMEIOT MOLIHO pa3BUTHIE IUIAlIEHTHL Takue
TUIOABI CBOMCTBEHHBI THIKBE, KabaykaM, apOy3y, AbIHE, OTypLaM.

9. JInsuxapnm

JIuzukapnuu MeHee pa3Hoo6pa3Hbl. HanbGosnee pacnpocTpaHeHEI KOPOOGOUKH.
Hx npoucxoxaeHune CBA3aHO ¢ CHHKApNHbIM I'HHeneeM. He ciydaiiHo mostomy
Y HEKOTOPBIX pacTeHUil B OCHOBAaHMM IUIOJA XOPOILO BBIPAXEHBI IHE3lia, YMCIO
KOTOPBIX COOTBETCTBYET YMCIY IUIONOJMCTHMKOB, a BEpXHssl YacTh IUIOJA OJHO-
THe3Has, C Hecylleil ceMeHa KOJIOHKO, KaK Y CMOJIKH M3 CEMECTBa FrBO3IMYHEIX.

Y Ipyrux rBO3AMYHEIX (HAapUMep, Y 3Be3M4aTOK) U Y epBOLBETa KOPOGOYKa
Ha BceM IPOTSDKEHMM OXHOTHe3[IHas C LEHTpaJbHBEIM ceMsaHocueM. Kopo6ouku
BCKDHIBAIOTCSL CTBOPKaMM (3Be3[yaTka), 3yGYMKaMH Ha BepXyliKe (TBO3IMKa,
cmonka) (puc.261 X, 3), a BumousMeHeHne Kopo6Gouku — Ky30BOK (y OYHOro
LBETa U3 CEMENCTBA IIEPBOLBETHHIX) — BCKPbIBAeTCS KPHIIEYKOH, KaK M Ky30-
BOK OeJICHBI.

Bepxuuii TM3MKapPIHEIA OpellieK XapaKTepeH Il CEMENCTBAa CBUHYATKOBBIX.
BepxHiol0 JM3MKAPIIHYIO KOCTAHKY M STOMY MMEIOT NPEICTABUTEN HEKOTOPhHIX
TPONMYECKMX CEMENCTB.

Huxnuue saromooobpasHele 1—3-ceMEHHBIE IUIOOBI Pa3sBHBAIOTCA Y OMEJH
M3 CeMelCcTBA PEMHEUBETHBIX, HO B OTIMYME OT SITOX APYrOro IPOMCXOXACHUS
CEMEHa B HUX NPUKIIEEHBI K CTEHKaM IUIOAOB BHCLMHOM.
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B 1a651. 8 mpuBeAeHBI IMIIB CAMBIE PACIPOCTPAHEHHKIE ¥ TUITMYHBIE ITO CTPO-
eHuIo wronskl. Eciiv comocTaBuTh IUIONEI, BOSHHMKILINE U3 pa3sHBIX THIIOB THHelles,
MOXHO CHeJIaTh CJICAYIOUINE BRIBOMBI.

1. HanMeHbIee YHCIIO TUTIOB IUIONOB Pa3BUBAECTCs M3 JIN3UKAPITHOTO THHE-
11es1, HauGoJIbIlIee — U3 AIOKAPITHOTO M CHHKAPITHOTO, OMHAKO CPey alOKaPITHBIX
IUIONOB HET HIDKHMX.

2. OCHOBHOE HalpaBlIeHHEe 3BOJIOLMOHHOIO Pa3sBUTHS IUIONOB — OT MHO-
TOCEMEHHBIX K OTHOCEMEHHRIM.

3. OmuHaKOBLIE THIIH IUTOJOB YaCTO Pa3BUBAIOTCS U3 Pa3HbIX TUIIOB THHeLles,
Harnpumep, KOpoOOYKH, SAroibl, KOCTSAHKH, openiku. O0pa3oBaHHEe KOHBEPTEHT-
HBIX TPYIN IUIOAOB 0€3YCIIOBHO CBSI3aHO CO CIIOCO0aMU AMCCEMEHALMH.

4. Hapsngy ¢ 3TMMH IpynIaM¥ CyLIECTBYIOT M CIIELHATH3UPOBAHHbIE TUIIbI
IUIOZOB, TaKhe KaK MmoMepaHell, LIeHO6MIA, s16JI0K0, CTPYYOK, THIKBUHA U JAPYTHE.

PacnipoctpaHeHO MHEHME, YTO MOpGOIOrHyecKas BOIOLKSA IUIONOB B 3Ha-
YUTENLHOM! CTeNeH! ObUIa CONpPSKEHA C SBOJIONMENl Pa3HBIX TPYNIT NUTAIOLIMXCS
HMMH XNBOTHBIX.

10. Pacnpocrpanenue 1ioioB 1 ceMAH

EnuHuIIaMM pacripoCTpaHEHUsI MOTYT CIYXUTh, Kak yxe ObUIO CKa3aHO,
pa3Huie YaCTH pacTeHUil, Ha3biBaeMBIE IUACTIOPaMU.

. Kapriosordyeckue AMacropsl NpeIcTaBisgioT co6oii ceMeHa, BHICHINIABIIIME-
ci M3 BCKPBIBILErocsl IUIOAA, LieJbie HEBCKPHIBAIOIIMECSH ONHOCEMEHHBIE CyXHe
M COYHBbIE IUIOMABI, YaCTH IUIONOB: MEPUKAPITHU, OTACIIBHBIEC YWICHHUKH.

TouHoii KimaccubUKaLUU CIOCOO0B IUCCEMUHALIMM IUIONOB M CEMSIH HET,
00bIYHO YKa3bIBAIOT IIaBHBIM (akTop, 00eCeYrBaIONIUii 3TOT NIPOLIECC.

Asmoxopuss — HauGonee npocToil cmoco6 pacnpocTpaHeHus, OCYILECTRIIsAE-
MbIii Ge3 nmocpeqHMkoB. IIpu 3ToM npoucxomuT NM60 aKTMBHOE pa3OpachiBaHUE
CeMSIH IPH BCKPRIBAHUH C IIOMOILBIO OCOOBIX CTPYKTYD, JIM60 CaMONPOU3BOILHOE
omnajieHHe AUACIIOp IO JeiiCTBUEM CHJIBI TSXeCTH. Tak, Kopo6oukm ¢uaioK CHa-
Yajia BCKPHIBAIOTCS TPEMA CTBOPKAMH, a 3aTeM CEMEHa BRITAJIKHBAIOTCA CXaTHEM
CTBOPOK B 30HE IUTAlIEHT. Y KHMCIHIEI CeMeHa BHIOPacHIBAIOTCA M3 KOPOGOYKH
MpH pa3phiBe HapYXHOTO CJIOSi CEMEHHOH KOXYPH, He BHIIEPXMBAIOLIETO Ha-
MPSDKEHUS, CO3MABAEMOr0 HaXONAIIMMCS HMOX HUM CaxapocOAEPXAIKM CJIOEM.
Bemennrii orypell pa36packiBacT ceMeHa IIPH OYEHb BHICOKOM TYPrOPHOM JaBlie-
HMH, CO3HAaBacMOM B 3peJioM Iutoxe. ILIox oTphIBaeTCS OT IUIOXOHOXKH, W Yepe3
o6pasylollieecsi BHU3Y OTBEPCTHE XHIKOE CONEPXKUMOE BMECTE C CEMEHAMH C CH-
JIOM BBIOpachIBaeTCs.

Hau6osee mpocToit THII aBTOXOPHMM — 6apoxopus, KOrga IUIONbI ONajaloT
non geficTBeM COOCTBEHHOTNO Beca, KAK KPYNHbLIE IUIONEI HEKOTODBIX ITajlbM,
HamnpuMep, cefIIeNbCKOoi, BECOM HECKOJIBKO KWIOTPaMMOB, KalllITaHa, xy6a M T. II.
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Anemoxopus OCyIIECTRIISIETCA C MIOMOMLIBIO BeTpa. D10 caMblii 3 deKTUBHEIHA
crioco6 aucceMuHanuMy. Yueao aHEMOXOPHEIX BUOB OYeHb BEJIMKO, OHHM XapaKTe-
PH3YIOTCS BHICOKO# CEMEHHOM NPOXYKTUBHOCTEIO, IMACHOPHI PA3HOCATCS BETPOM
B 1000€e BpeMs roza.

Y aHeMOXOPHEIX PaCTEHMUIA €CTh PSX IPUCIIOCOGIEHHIA 111 pacCPOCTPAHEHMS
IUIONOB TakKUM crocoboM. JT0, mpexne Bcero, o6pa3oBaHMe OYeHb MEJKMX,
MBUIEBUAHBIX CEMSIH, CBOMCTBEHHBIX IDYIIAHKOBHIM M OpXMIHBIM. Macca ux
cemaH He npesbimaer 0,003 1, a ceMAH Mapa3sUTHYECKOrO PAacTEHMS 3apa3uXM —
0,001 r. EcTecTBeHHO, TaKMe CEMEHA JIETKO Pa3sHOCATCS BETPOM.

CeMeHa pacTeHMil OTKpBITHIX OOMTaHMIT MMEIOT adpocTaTHYecKhe MpHCIIO-
cobJieHns B BUIE BOJIOCKOB, 00pa3ylolMXCs He TONBKO Ha IUIOfaX, KaK Y MHOTHX
CIIOXHOIBETHBIX, HO M HETIOCPEICTBEHHO Ha CeMEHaXx (MBa, TONOJb, XIOIMYATHHK).

ITnanupylomue wionskl cHaGXeHB! KPhUIOBHAHLIMM BRIPOCTAMM: KPBUIATKH
Bf3a, KJIeHa, siceHA. B moere 3TH IUIOAK BPAIIAIOTCS, UX IMaieHHE MOCTENEHHO
3aMeIseTCs.

Y npencraBuTelielt munTepoKapnoBkiX, pacTymux B FOro-BocrouHoit A3uu,
Ha 1ore Kuras, B Hopoit IBunee u Adpuxe miox opex cHaGXeH CHIBHO pa3pa-
CTAIOMIMMMCA KPBUIOBHAHBIMM JOJISIMU 9allleyKd, MHOrAAa MX Tojibko 2. Iajieko
o BO3MYXy OHM HE pa3sHOCATCS, TaK KaK B TPONMMYECKMX JiecaX BeTpa IOYTH
He OniBaeTr, a OOBYHO IAJAIOT BHM3, BPAlasich BOKPYr BEPTHKAIbHON ocu. On-
HaKoO CWIbHBHIA Berep, Oyumryioliuii Han jiecoM, criocoGeH He TOJNBKO COpBaTh
IUTOMBI C A€PEBbEB, HO M YHECTH MX HAa PaCCTOSHUE HECKONBKUX HECATKOB METPOB
OT MaTePHMHCKOTO PacTEHUS.

JInsa myCTRIHHEIX OGMTAHMIA XapaKTepHBI pacTeHUs «IiepeKaTu-moje». Ilepe-
KaThIBAaHWE OTOPBAaBIIMXCSA OT 3€MJIM PAcTeHMii He BCera CBS3aHO C OUCCEMU-
HalMe#, eclM Hag3eMHas 4acTh PACTEHHMsI OTPHIBAETCA IIOCIE ILUIOXOHOIICHMUS.
Ho y HexoTOpBIX BMIOB KaYyMMa, CHHETOJIOBHHKA TTepeKATRIBAHIE PACTEHHIA CITy-
XHT ¥ U1 OYUCTKH TEPPUTOPUH U VIS paCIPOCTPaHEHHU AMACIIOP.

Bansucmoxopus — pa3bpachiBaHHE CEMSIH C NOMOIIBIO BETETATHBHBIX Op-
TaHOB, pacKayMBacMbIX PasHbIMU areHTaMu. JUIfl TakuMx pacTeHMil XapaKTepHBI
M3ru6H TUIonoHOXeK. VX NMOHMKaHMe y BCKPHIBAIOIIMXCS ILUIONOB CIIOCOOCTBYET
BBICHINIAHUIO CEMSIH. DTO SIBJIEHHE CBOMCTBEHHO IBO3MMYHBIM, KOJIOKOJILYMKOBBIM,
3apa3UXOBBIM U APYTMM PacTeHHAM, I KOTOPHIX XapaKTEpPHO pacKayMBaHHE Be-
TeTaTHBHbIX OPraHOB WJIM COLIBETHIA.

Tudpoxopus — mepeHoc NMACIOP BOXOM — BCerla CBA3aHAa C HaJIMYHEM
0Co0bIX MpHCHOCcoGIeHMit. D10, NpeXae BCero, 3alUra CEMSH OT CMauMBaHHUs
H IIaBYYeCTh — CHOCOGHOCTh JEPXAThCs Ha IOBEPXHOCTH BOMBL Jluacrophi
YJacTyxu, pAaecra aepxarcsi Ha Boae oT 2 xo 10 mgHei, a IUIOMMKHU CTpeJioIucTa —
HeOeNsIMM M Jaxe MeCALAMM. YHMKAIbHBI NpUMEp TMAPOXOPHM — ILUIONBI
TPOIMYECKOH 3HTaAbl, KOTOPHIE Pa3sHOCATCA MOPCKMMH TEYCHMAMM U HepeNKo

TionagaloT B Mops CeBEpHOIo oKeaHa.
31 3ax. 53
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3ooxopuss — paclpocTpaHEHHE IUIOIOB M CEMAH C ITOMOIIBIO XHBOTHBIX.
Jlaxe MOJUTIOCKH M JOXEBHIE YePBH PA3HOCAT IUTOAB MYCKYCHHIIBI, YTO BII€PBBIE
orMeTun Y. JlapBuH. OqHako 13 6eCro3BOHOYHBIX XHBOTHHIX HAMGONBIIYIO PO
UIPAIOT MYPaBbU (Mupmexoxopus), obNafaroUMe COXHHIM HHCTUHKTOM 3araca-
HMS 1 06paboTK KopMa. OGEMHO OHH NEPEHOCAT OMHOCEMEHHBIE CYXHE TLTIOHBI
M CeMeHa, 3alMLIEHHbIe OT ITOBPEXICHHS NMPOYHBIMM IOKPOBAMH U HMeIOLIUe
NPUMaHKU — 3aaiiocoms: (Da3HOBHIHOCTL apUJLTYCOB), GOraTsie MacjioM U ApyTH-
MH ITUTATeJIBHBIMU BEIIECTBAMH. DIaifOCOMEI collepXaT TaKXe JieTy4le BelecTsa,
TIPUBIEKAIOIINE HACEKOMEIX.

Ecrb naHHble, yro B Bpaswmu mwronsr 16 BMIOB pacTeHHi paclipOCTPaHSIOT
PHIOEI. YuacTie B 3TOM Npollecce NPHHUMAIOT Yepernaxu, pUBJIeKaeMble OpaHXe-
BO-KPacHOM OKpacKoii uacnop 1 3anaxoM. OIHako HauGOMBIIYIO POJIb B pacipo-
CTPaHEHUH TUIOA0B UIPAIOT ITULIH ¥ Pa3Hble MJIEKONUTAIOLIME BILTOTH 10 06€3bsH.

OprumoxopHvie TUIONBI He MMEIOT 3amiaxa, OKpacka MX SIpKasi, 4acTo KOH-
TPacTHasi. DTO COOTBETCTBYET CaboMy OGOHSHHIO M OCTPOMY 3PEHMIO IITHII.
MiekonuTaomue UCIOAB3YIOT T€ Xe IUIONLI, YTO M IITHLIB, HO U HUX GONbIIyI0
POJIb UTpaeT 3amax.

3ooxopus ocyuiecTisercs 3 cnocodamMu. JHdo300xopus XapaKTepU3YIOTCS
TeM, YTO XHBOTHHIE ITOENAIOT IMACIIOPbl, He IepeBapuBasd CeMEHa, KOTOphie
NPOXOAT Yepe3 MUIIEeBAapUTEbHBIA TPAKT ¥ BBIBOAATCA HapyXy. EcTecTBeHHO,
HaUGOJBIINM CIIPOCOM MONB3YIOTCS COYHbIE ILIOMBI.

Cun3zooxopus — pacTacKWBaHHe MMACIIOP M OTJIOXEHHe UX IIpO 3amac.

KpynHble opeXOBHIHEIE IHACIIOPHI, GOraThie MacjioM, KpaxMajioM, Gekamu,
MOEAAIOT NTHIEI ¥ IPERI3YHHI, ITOJHOCTBIO MX pa3pyuias. Ho KpynHbie auacropsl
C IPOYHBIM OJpPEBECHEBIIMM IMEPUKApIHeM OHM YHOCAT B THe3la WIM CIelH-
aJIbHbIE «KJIaOBbIe» VI 3araca KOPMOB. ATéHTaMU CHH300XOPUY CITYXaT ITHIIBI
(xempoBKHM, COWKHM, NATNH) W IPHIByHH (6enku, GypyHmyku, memm). BeceMa
nporpeccuBHas ¢opMa CHH300XOpPUH — MHPMEKOXOPHS.

Bnuzooxopus — ciydaiiHbl IEpeHOC AUACIOp, MPUKPENUBLIMXCSA IPUIIEN-
KaMH WM NPWIKITHIKMX K IPOXOMSALIMM XHBOTHEIM.

Anmponoxopus — pacnpocTpaHEeHHE IHACIIOP, CBI3aHHOE C NESTENbHOCTHIO
yeJloBeKa. Braronaps TpaHCKOHTHHEHTAIBHEIM ItepeBo3kaM B EBpormy 3aBe3eHH
Gomsk, a/momess, OBCIOT, a B AMEDUKY — ITONOPOXHHUK. DTH pacTeHHs JIETKO
HAaTypaJIM30BAIMCh B HOBBIX YCIOBUAX. YBEIWYWIOCH YUCIO COPHAKOB, NMPUCHO-
coGuBIIMXCA K PHTMY pa3sBUTHS KYIbTYPHHIX pacrenuii. Kpome Ttoro, yemosek
co3lan HoBhe (pUTONEHO3H, oBGoraTiyi Gropy HE BO3NENBLIBAEMBIMHU DaHBIIE pa-
CTeHHAMH, pa3paboraB crioco6bl UX Pa3MHOXEHHS M PaclpOCTPaHEHHUS.

OcoGEHHOCTH PAaCTEHHIi COCTOSAT B COYETAHMU Pa3sHHIX CIOCOOOB AMCCEMH-
HALMHM, BO3HUKIIMX MHOTOKPAaTHO B Pa3sBUTHM PacTHTEJbHONO MHpa Ha OCHOBE
9KOJIornYeckux amanrtaumii. Tolbko Takoe MHOroo6pasue cioco6oB JUCCEMHHA-
1AM N03BOJIIET PACTEHNAM 3aHHMATh Pa3Hble SKOJIOTHYECKHE HUIIM.
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Braropaps [ucceMHHALUMH pacuIvMpsieTcs IUIomanb, 3aHUMaeMast OMyIsAt-
€l WIH BHIOM PacTeHMsl, OCYLIECTRIIIETCS PaBHOMEPHOE pacipeneieHe ocobei
B TIONYJIALMM, NOCTUraeTcs GoMnee BRICOKMIA 3(peKT MEpPEeKpPecTHOIO ONMBUIEHHU,
NPOMCXONMT 3aCEJICHHE CBOOOIHBIX Y4ACTKOB CYILH U «yXOM» OT HEOIaronpUsTHBIX
¢axropoB (04aroB Go/e3HM, BpEIUTENEH, H3MEHMBIIMXCS TOYBEHHBIX YCIIOBHIA).

ChirpaB MONOXMUTENBHYIO PO B oGoramieHun ¢uiopbl pasHBIX paiioHOB
3eMHOTO 1Hapa, CO3[aB OPOMHOE YHCIO COPTOB KYJBTYPHBIX PAacTeHMi, de-
JIOBEYECTBO B TO X€ BPEMS €XCIHEBHO H €XEYAaCHO HAHOCHUT HENONpaBUMBbIN
Bpell PaCTUTENILHOMY MOKPOBY 3eMJIH. UeloBEK HOCTUT BHICOKOTO TEXHMYECKOTO
nporpecca, YIy4lIMB YCIOBHUS CBOEH XHM3HM LIEHOM YHHYTOXEHMS JIECHBIX Haca-
XIeHni, TUKBUIALMHA MHOTHX IONYAALMH PAaCTEHMI, KOTOpHE He BHIIEPXAIH
AeliCTBIS BPEIHBIX TEXHOTEHHEIX (GaKTOPOB, 3arps3HUBILNX aTMochepy, BOIOEMEI,
moyBy. V1 HEKaKue KaqacTphl PeAKMX M MCYe3alolMX pacTeHuit, Hukakue KpacHeie
KHUTYA He TIOMOTYT, [TOKa HacelicHHe 3eMIIM He pa3paboTaeT HeiCTBEHHBIX Mep
6epeXHOTO OTHOMIEHHUS K NMPUPOAE BOOOILE ¥ PaCTUTEILHOMY MUPY B YACTHOCTM.

31*
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Bepxymeysoe 31, 132, 135
auxoroMmdeckoe 31, 32, 132, 133,
288
MOHomoauansHoe 32, 132, 133,
288, 401
nceBao-auxoTroMuyeckoe 132, 133
cuMnoauansHoe 32, 132, 133, 401
Busunapus 354
Bucnomnonuuk 477, 483, 484
Bucuun 429, 487
Bnaranue 103, 125, 153, 154, 167, 169,
171, 178, 218-221, 229, 233, 251,
252, 254, 468
Buemnonuuxk 476
Buyrpurmonsuk 116, 476
Bomopociu 14, 15, 18-27, 30, 36, 41,
66, 84, 343, 350, 357, 360, 361
Bonokno 83, 92, 114, 115, 117, 189,
196—198, 205-209, 212, 255, 257,
279, 471, 472, 476
npesecuHHoe 83, 189, 199, 202,
203, 205, 210
y6sinoe 38, 92, 117, 213
npotodosmHoe 178
cKiepeHxuMHoe 114, 116, 142

Bonocok 59-62, 67, 100, 483
a6copbupyroumit 66
BETBHUCTHLHA 59
rojioByarstit 61
Xryuuit 61
xeJe3ucToiii 61, 101
3Be3qyarhiii 59, 60
KopHeBoit 67, 275, 276, 285
Kpotoumit 59, 61, 62, 98, 242
JoBuumit 102
MHOTOpAIHEIH 59
nenbTaTHeit 61
IMy3LIPEBUOHEIN 59

BoponkosuaHas kierka 100, 368

Bocnpoussenenne 322, 348, 349, 360,
367, 374

Bekpeisanue mionos 474, 485
nop3ansHoe 478
noKynuimaHoe 482, 484
centuumaHoe 482, 484
cyrypansHoe 479, 481

BriBoakoBuie KOP3UHKU 344, 354
Tena 349, 354

Tanoduru 309

Tamera 15, 18, 24, 349, 360, 361, 369,
386, 392, 395, 441, 443, 463

Tameranrnit 24, 26, 50, 360, 361, 364,
367, 374, 443

Tamerodur 2426, 40, 70, 349, 359-362,
364, 367, 369-372, 376, 385, 386,
388, 389, 395, 397, 440-442, 449,
465

Iapmomerar 392

Taycropuit 70, 336, 340, 366, 367, 369,
371, 374, 376, 389, 462, 468

Teitrenoramus 446, 448

Temmuenmonosa 14, 46, 48, 68, 96, 258,
319, 462, 470

TenepatuBHasg Knerka 20, 427

Tenodop 10, 13

Teorponuam 16, 120, 262, 273, 339

Tecnepnnumit 482

Terepokapnus 474, 475

IerepoMopduam 448

Terepocnepmus 473, 474

Terepocniopust 361, 362, 372, 379, 383,
396

TerepocTins 448
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IereporpodHocts 17, 18

Terepodmwmma 229, 230, 297

TnamuuoBsie KieTku 38, 70, 97, 309

Tuanomnnasma 40, 55, 86, 93, 96

Turpodurst 296, 301, 302, 311

Tunarona 38, 98, 100, 101, 105, 111,
243, 252, 302

Inaponora 102, 297

Tunpodursr 296

Tuppoxopus 489

Tugpouurs 250, 487

Tuneuen 406, 411, 430, 432, 436, 474,
478, 481, 485, 488
anokapnHuii 434, 436, 477, 478,

488
JM3uKapriHbA 435, 436, 478
napakapnHbiit 435-437, 478
cuHKapnHui 435, 436, 478, 482,
484, 487, 488

LieHOKapiHeI 433, 435, 436

TuxommaLMA 443

TuHoMOHO3LMs 443, 448

Txodop 430

TunanTuit 408, 414, 425, 474, 479, 480,
484

Tmonepma 97, 178180, 242, 254256,
304, 305, 308, 416, 472

Tunmokcunus 213

Tucrorenu 145, 269
nepMmartoreH 145, 146
nepubnema 145, 146
riepoMa 145, 146

Ihasxu 318, 340, 346

Iikoren 18

Iikoxkanukc 14

[noGoux 94, 95

Tho6ynuH 95

Imoxosuau 94

Tomosoit nmpupocr 182, 192, 195, 200,
202, 203, 210

Tomopusus 263, 264

Ipaum 54, 55, 72

Ipn6Huna 18

Tpubwt 9, 18, 27, 35, 49, 53, 116, 265,
266, 268, 274, 360, 374, 382

Tymmu-apabuk 50

Iymmos 50, 107

Iyrranepua 110, 178, 207

Tyrranma 98, 101

Jenon 31, 169
Henuddepenumanma 41, 350
Jexanurauua 346
Jlenenne aHTMXIMHATBHOE 42, 187, 233,
289
JoXHo-nonepeyHoe 187, 188
nepuknnHaIBEHOE 43, 63, 65, 70,
123, 215, 232, 233, 237, 257,
289, 425, 426, 476
nonepeuxoe 85, 170, 171, 188, 189,
382
panuansHoe 187
TaHrenTansHoe 77, 185, 186, 189,
286, 425
JlepmMaTokanunTporeH 272
Hetxu 321, 322, 352
JnarpamMa 409, 411
Iluana 427, 429, 441
Iluacnopa 17, 348, 350, 352-354, 362,
465, 474, 488-490
JNunadparma 18, 27, 298
Jukruocoma 40, 69, 81
Junarauua 183, 212
mddysnaa 183, 208
nydyesas 183, 196, 208
Jumopdusm 443, 449
JumnocreMonns 411
Jncaxapunst 93
HMuccemuHauus 473, 488-491
JucransHeit 123, 124, 357, 392
Juddepenunauns 6, 12, 13, 20, 21, 23,
26, 34-36, 38—43, 45, 46, 48, 50—
52, 63, 68, 76, 8387, 89, 92, 98,
111, 116, 119, 123, 132, 137, 145,
151-153, 160, 170, 171, 178, 185,
189, 211, 218, 232, 256, 261, 268,
275, 295, 343, 344, 346, 361, 371,
392, 395, 399, 424, 425, 432, 440,
441, 465, 467
Jluxasuit 402, 403
Jluxoramus 448
Juxononuii 32
JinaHeBHAHBIE KJIeTKH 243, 244
Jlop3anbHeit 478
Jop3useHTpaibHei 16, 218, 345, 399
Ipesecuna 38, 39, 49, 75, 76, 92, 107,
176, 182, 184, 186, 189, 190, 192,
199-203, 205, 209-213, 215, 287,
293, 336, 356
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BTOpHYHas 118, 176—178, 180, 182,
186, 188, 213
3a60moHHas 184
KpeHeBas 212
nepsuyHas 180, 181
crenas 184
TaArOBas 212, 213
snposas 184, 203, 287
Jpysu 105, 207, 246
HybuneHere Bewectsa 29, 63, 97, 105,
126, 153, 159, 195, 421, 476
Jnixansue 74

Kryruxu 15, 18, 20, 370, 378, 389, 392
Keneaxn 38, 98, 102, 103, 105, 111,
327-329, 425
neisTaTtHbie 102
conesnie 102, 309
XKemyns 483
Xusuua 184, 195
XKnBopoxneHue 354, 355
Kuznennnie dopmur 128, 396
remukpunrobursr 129
xpurroduTs 129
TepoduTh 129
danepodurs 129
xamedurn 129
XKusHeHHbIe WK 24, 349
TannoHTHBIHA 24, 25
TerepomopdHr 24-26, 349
JiunnonTHer 24, 25
H3somopdusiit 24, 25
XKwnkosauue 242, 247
JUXOTOMUYecKoe 247
JYTOBHIHOE 248
3aKkphiToe 247
Kpaesoe 249
OTKpHITOE 247
nansyaroe 248
napauiejabHoe 248, 252
nepucroe 248, 249
neTeBuaHoe 249
ceryaToe 248, 249

3asurok 404

3apa3p 104, 398, 407, 408, 411, 430-
434, 436, 437, 439, 447, 451, 463,
465, 474, 482, 485, 487

BepxHan 408, 477, 481
HxHas 408, 409, 412, 475, 477,
478, 484
nonyHwkHaa 409, 434
3anHnit ABOPUK yCThHIA 54
3aMbiKatomuit cioi 65
3anonHAlomas TKaHe 42, 64, 65
3aponsiueBsiit Memok 438, 440, 442,
459, 460
6ucnopuyeckmit 441
MoHocniopuyeckuit 441
TeTpacnopuyeckui 441
amuTHBIA cnoit 259, 473
3urora 6, 24, 40, 119, 343, 344, 347,
360-362, 367, 374, 376, 379, 389,
392, 395, 459, 462, 464
3onruk 16, 328, 404, 405
3onTnyex 405
3oocmopa 14, 15, 18, 26, 350
3ooxopus 489, 490

M anobnacr 39, 54, 105, 111, 166, 242,
246, 331

HsBumuna 403, 404

Hsocniopus 361, 372, 383

H3oromus 31

HuBaruHauusa 236, 408

Huny3nit 379-381, 383, 384, 387

HMuummanbhele Knetku 41, 42, 77, 91,
135, 136, 145, 233, 269, 271, 272,
408, 425

WuunuansHeii cokt 185, 186, 189, 272

Hureryment 388, 389, 391, 394, 395,
437-439, 459, 460, 463, 467, 471,
481

Hureccycuenumsa 46

l/lm‘n;la 358, 359, 385, 391, 427-429,

51

Huynun 93, 94, 318

Hcnapenne 33, 98, 180, 224, 302, 311,
381

Kannosa 88, 89, 259, 426, 427

Kamnyc 347, 355, 356

KaM6uansnas 3ona 178, 183, 185, 186,
189, 192, 196, 199, 286, 290, 291,
356
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Kam6bwmit 38—40, 43, 63, 75-77, 82-84,
91, 98, 118, 150, 152, 176, 177,
180, 182, 184-187, 189, 190, 196,
197, 208, 212-216, 250, 283, 286,
318, 330-332, 347, 356
noGaBouHblit 215, 331, 333
Mexmyukossiit 155, 158, 159, 286
HespycHuIi 186, 187
myukoBerit 158, 159, 286
sipycHeiit 186, 188

Kamens 50, 107, 108, 259

Kamenncrrie kiuerku 116, 117, 197, 202,
389

Kanrapobumms 449

Kanpudura 456

Kap6on 176

KapuHanbHblit KaHan 144

Kapuorun 11

KapotuHouns! 258, 295, 419

Kapnera 430

Kapnonorus 465, 478

KapyHkyna 467

Katadmnn 256, 257

Kaynekc 350

Kaymacdmopus 401

Kayyyk 110, 178

Kucts 401, 403-405

Knaponwmit 322, 323, 339, 340, 345

Koneitcroramus 447

Knerxa-Hoxka 389, 392

Knerku Crpac6yprepa 91, 92, 198, 211

Knerku-cryrHuum 91

Knon 349, 446

Kny6ens 268, 316, 318, 319, 344

Koxwuua 35, 39, 73, 312, 476

Koneonuns 468

Koneopu3sa 468

Komnenxuma 38, 39, 73, 113, 115, 116,
153, 178, 251, 298
mwiactuHyaras 113, 114, 153
purxinas 113, 115, 153
yroakosas 113, 153, 166

Kosnonus 20

Komoc 372, 375, 377, 404
npocroii 404
CJIOXHLIH 404

Komsuo 100, 129, 140, 148, 150-153,
156, 159, 160, 162, 164, 167, 182,
183, 250, 381, 382

Komouka 303, 323-325, 336, 340, 341

Kongseprenuus 7, 341, 342
Konyc Hapacrannsa 38, 40, 42, 52, 108,
116, 119, 123, 125-127, 129, 132,
134-136, 140, 144148, 156, 162,
174, 216, 218, 232, 233, 238, 241,
257, 261, 262, 279, 314, 316, 321,
340, 341, 347, 367, 408, 463
Kopa nepsuynas 93, 105, 108, 137, 138,
140, 141, 145, 148, 150153, 156,
159, 166, 167, 169-171, 178, 180,
182, 183, 214, 216, 259, 268, 269,
271, 272, 276-279, 281, 287-291,
309, 316, 330, 336, 337, 339
Kopens 23, 62, 75, 120, 261-263, 265,
266, 275, 278, 282, 288, 291, 313,
331, 332, 335-337, 343, 353, 374
accummuupyloumit 337, 339
6okoBoit 121, 122, 261, 262, 264,
265, 267, 268, 288, 289, 291,
329, 334, 345, 346
BO3nymHeiA 70, 97, 326, 336, 339
maBHu#K 121, 122, 262-265, 267,
282, 289-291, 318, 329, 330,
345, 346
JOCKOBHIHBIHA 335, 340
JAbIXaTeJbpHBIN 112, 338
3aponsimensni 119, 120, 262, 315,
392, 462, 467, 468
KOHTpakTWIbHbIH 311, 334
npuaaTouHslit 122, 141, 374
XOomynbHBIHA 335, 340
Kop3uska 16, 403—405, 420
Kopka 65, 183, 184, 199, 208, 212, 309
xonbuesas 208
yeuryiiyaras 183, 199, 208
KopHesas nopocis 125
KopHesas cucrema 120, 122, 259, 263—
265, 268, 303, 305, 306, 308, 311,
312, 346, 350, 356
KopHesas weitka 120, 121, 262
Kopnesme 17, 89, 93, 128, 137, 139-
141, 144, 166, 174, 227, 257, 277,
296, 310, 315-319, 322, 334, 339—
342, 345, 350, 351, 353
KopHeBoii kiyoeHs 353
KopHeBoit wyexuk 50, 69, 269, 272
Kopxerion 93, 329-331, 339
KopoGouka 110, 367, 369-371, 481, 482,
484, 485, 487, 488
Koponka 419
Koppensuus 6, 343, 346, 473
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Kocrsnka 475, 479, 482, 484, 487, 488
KpaxmanbHele 3epHa 56, 91, 95, 110,
153, 197, 206, 207, 273, 476

KpemHueBble Tensla 252
Kpunodurn 308
Kpwurnra 305
Kpucraum 11, 93, 95, 105, 106, 110,
153, 159, 196, 198, 207, 246, 259,
308, 476
KpriHouka 477, 482, 483
Kcenoramusn 446, 447
Kcepodmrs 297, 302, 303, 306, 311
Kcunema 35, 38, 39, 43, 75-78, 80, 82—
84, 86, 89, 92, 93, 102, 113, 137,
138, 140, 142, 152, 164, 167, 170,
171, 174, 176, 185, 247, 250, 251,
254, 268, 275, 276, 278, 280, 282,
283, 289, 298, 301, 316, 331, 340,
343, 346
propuyHas 39, 76, 79, 82, 83, 91,
152, 286, 331
MeTakcuiaema 75, 79, 82, 164, 170,
278
nepsuuHas 39, 76, 79, 83, 91, 149,
151, 152, 164, 170, 213, 215,
247, 278, 280, 283, 285, 286,
289, 290, 341, 346
nporokcuiaema 75, 137, 278, 283
KysoBok 477, 482, 487
Kyrukyna 35, 49, 52-54, 59, 62, 68,
100, 101, 105, 180, 242, 244, 245,
251-255, 294, 297, 298, 300, 302,
304-308, 310, 311, 421, 426, 469,
473, 481 .
KyruH 49, 50, 53
Kyrunuzauus 49

Jlamunapun 26

Jlarexc 110

Jleiixomnactet 17, 53, 54, 95, 98, 112,
224, 388

Jlenecrok 413, 417-419

Jlerrrounn 84

JlenrrocniopanruatHocTh 379

JIuana 82, 213-216, 326, 327, 336, 396

JIn6pudopm 38, 83, 117, 189, 199, 203,
210-213, 280, 287

JIurnnn 48, 49, 77, 137

JInzocomnr 13, 77

Jluct Bepxosoii 227, 229, 231

KpaHLeBblit 252
Husberaoummii 226
Hu30BoO# 231, 319, 334
nonycrebneo6pemmonmit 226
npocToii 408, 475
passutHe 246, 325
pacwieHeHHHI 224, 234
ceeToBoit 226, 229, 294, 295
cuasuuii 219, 226, 416
cnoxueit 16, 113, 213, 224, 234,
236, 325

crebneobbemmomii 226
TeHeBoit 294, 295
yepeluKoBklit 226, 229
SpuKOMAHBIH 311

JIucren 352

JIucroBas Mo3auka 226, 293

JIucrosad nmasyxa 122

JIucroBast macTuHka 16, 40, 62, 70,
97, 101, 116, 161, 163, 218, 220,
222-224, 226, 233, 234, 236, 237,
241-243, 245, 247-252, 254, 295,
298, 301, 302, 305, 309, 311, 325,
326, 328, 329, 345, 379, 381, 430
ambucToMariyeckas 242, 308
6udaunansHag 245, 294, 311
runocToMaruyeckas 243, 256
u3onarepanbHasi 245, 246, 294, 306
panuanbHas 246
yHudaunansHas 245, 246

Jucrosas nomymka 178, 180

Jlucrosas posetka 238, 326, 327, 329,
330, 351

JIuctoBka 475, 478—480

JiuctoBoit 6yropok 123, 124, 129, 147,
148, 150

JIucrosoit pyGer 129, 259

JIucToBoi 1Mk 239

JIucronan 257, 259, 296

JIucropacnonoxenue 159, 238, 239, 241,
293
MytoByatoe 238, 239, 345
ouepenHoe 239, 240, 345
cynporuBHoe 238, 239, 345

JIucrocnoxenune 127, 236, 430

Jiurouucrer 106

Jlonukynel 414, 416

Jlonouxa 418, 419
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JIy6 38, 39, 75, 92, 176, 178, 180, 182—
186, 188190, 196—198, 205, 207,
208, 211-215, 287, 356
BTOpHuHHKI 178—180, 182, 183,
186, 188, 207
MATKHH 92, 196
nepBuyHei 181, 207
TBepaslii 92, 196, 205, 207, 208
Jlykouua 17, 93, 95, 105, 130, 227, 296,
315, 319-321, 339-341, 352
1eHyaras 319, 320
yepenuTyartas 320
yenryitaras 319, 320
JlyxoBuuka 321, 322, 352
JIyu 29, 32, 35, 61, 73, 83, 89, 112, 138,
158, 178, 183, 186, 188—190, 192,
195, 197, 199, 203, 278, 285-287,
289, 292, 294
arperaTHslit 203
reTepoLe/UToNapHELi 195, 198,
203, 205
roMoueUnoIpHeIA 190, 195, 198,
203, 205
ny6o-npeBecuHH 178, 186, 190,
286, 290, 291, 347
mapeHxuMHbIH 192, 198, 205, 285,
286, 330, 331
cepaueBUHHBI 149, 151, 152, 156,
158, 162, 174, 286, 291, 316
JlyueBnie nnuuuanyu 186, 188—190, 286
JIyuesnie Tpaxenas 192, 195

Maxpocbmmmue pactenus 33
Masrpossie pacrenus 301, 309
Macnausie Knerxku 38, 105, 196
Maccyna 384, 429
Marepunckue KieTKu KcuieMsl 185
Marepunckue Knetku ¢nosmsr 185
Martpukc o6onouxu 46, 50, 68
Meracnopa 361, 362, 375, 376, 384, 385,
387, 388, 397, 437, 440—442, 463
Meracnopanruit 362, 375, 383, 384,
386-388, 395, 437, 439, 440
Meracnoporenes 441
Meracnopodumn 375, 385-388, 391,
396-399, 430
Meracniopount 387, 440, 463, 464
Meracrpo6un 386, 388, 391, 394

Mexnoyamme 21, 43, 122—125, 129, 140,
143, 144, 160, 164, 167, 169, 171,
174, 178, 220, 238, 263, 274, 283,
293, 319, 344, 351, 377, 400
MexxneTnuk 35, 38, 49, 54, 64, 65, 73,
74, 97, 106-108, 111, 112, 114
116, 153, 195, 224, 243, 244, 246,
253, 275, 276, 294, 298, 299, 301,
304, 306, 311, 339, 419, 459
Mexxieroynas miactuHka 12, 14
Mexnnonnuk 476
Me3soramus 459
Meso3oit 176, 211, 362
Mesom 31, 33
Mesodwmn 73, 92, 93, 100, 242, 243,
246, 250-252, 256, 257, 281, 294,
305, 306, 341, 416, 417, 430, 476
ryGuarniit 73, 243, 244, 246, 247,
256, 294, 297, 298, 300-302,
306, 311, 346
CKJIamyarsii 256
cron6yarnrit 73, 243247, 256, 294,
297, 301, 302, 306, 308, 311,
346
Mesodutsr 296, 302, 304306
Meitos 11, 12, 24, 26, 349, 427, 441
Meitocriopa 24, 349, 357
Mem6pana nopet 40, 47, 48, 79, 81
Mepuxapnuit 482—-484, 488
Mepucrena 140, 172, 215
Mepucrema 36, 38-43, 45, 51, 57, 63,
68, 75, 84, 85, 97, 98, 112, 134-
136, 148, 163, 189, 216, 257, 261,
268, 283, 288, 289, 321, 347, 350,
352, 354-356, 368, 408
anMKainbHas 42, 43, 116, 119, 135,
144, 145, 148, 169, 170, 218,
241, 261, 268, 269, 271-274,
288, 289, 356, 368, 401, 408,
430
6okoBas 43, 162, 269
BepxyureyHas 42, 43, 400
KOJIOHYaTast 42
Kpaesas 236, 247, 408
JarepanbHas 43, 176, 216, 286
MapruHanbHas 42, 234, 235, 257
MaccHBHas 42
obwas 43, 273
oxuzaHusa 148
ocHoBHas 42, 72, 97, 98, 112, 113,
116, 136, 137, 148, 150, 279
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ocratoynas 116, 148
nepsuuHas 43, 162, 216
npoussonHasa 39, 41, 43, 72, 97,
98, 112, 113, 116, 117, 135,
137, 269, 272

cneuuanbHan 43, 136, 148

Merakcunema 75, 78, 79, 82, 139, 142,
144, 151, 164, 167, 253, 276, 278—
280, 283, 284

Meramepus 15

Meramopdos 297, 313, 314, 324, 339,
340, 349

Meracdnoama 75, 91, 92, 151, 168, 170,
278, 279

Merenka 403, 404

Muxkopwu3sa 35, 265, 266

Muxorpod 266

Muxpomure 386-388, 391, 393-395,
437-440, 459, 465-467

MuxpomuisipHas Tpyoka 394

Muxpocrnopa 362, 375, 376, 383-385,
387, 390, 391, 426429

Muxpocrnopauruit 362, 375, 376, 383—
387, 389-391, 398, 399, 421-423,
425

MruxpocnoporeHes 396

Muxpocnopopwun 375, 376, 385-387,
389, 390, 396, 398, 399, 421, 422

Muxpocnopouut 385, 390, 425—427

Muxpodubpuwwiia 46—48, 68, 88, 473

MukpodwinsHrle pacteHus 33, 34, 139,
171

Mukcorecra 471

Munepanmuzaumsa 50, 309

Mpurocnopa 350

Muroxonmpus 12, 13, 19, 40, 72, 86,
87,91

Muuenuit 18

Mneqnuk 23, 38, 98, 108-111, 153, 159,
166, 207, 247

Miteynsit cox 108, 110, 111

Meunsnit cocyn 109

MHuorokoctaHka 475, 479, 480

MmuorosucroBka 475, 477-479, 481

MHoroopemek 477, 479, 480

MoHocaxapuas 93

MoHoxa3uit 403-405

Mopdorenes 6, 40, 343

Mopdonorusa 5-8, 36, 144, 236, 292,
314, 343, 429, 474
MouesnHa 18

Hancesaznux 422

Hactum 15, 16

Hexrap 102, 104, 105, 329, 425, 452
454, 456

Hexrapuuk 98, 104, 105, 328, 417, 433,
434, 449, 454, 457

Hyxneonn 10

Hyrauuu 15, 16

Hyuemryc 386—-389, 391, 392, 394, 395,
437-441, 459, 460, 462, 470, 471,
481

O6mumnocremonus 411

O6Geprka 403, 405

O6eprouka 403, 405

O6onouka kietku 14, 15, 17, 23, 37-39,
45, 46, 49, 51, 56, 63, 64, 68, 70—
72, 77, 84, 87, 92, 105, 106, 108,
112, 115, 158, 169, 196, 251, 277,
347, 385, 434, 441, 470

O6pasoBatenbHOe Konblo 148, 149, 151,
156, 160

OnpesecHenue 48, 50, 77, 79, 113, 115,
116, 118, 137, 197, 205, 210, 251,
340

OxonorutoaHuk 93, 108, 112, 440, 465,
469, 472, 473, 475, 479, 484

OKoNoycTbHMYHBIE KIIETKH 54—58, 253

OxonouseTHHK 394, 396—399, 406—411,
413-416, 418, 420, 421, 424, 425,
445, 447-450, 453, 457, 474, 475

Okcanar kansuusa 49, 50, 54, 95, 105,
106, 110, 112, 153, 159, 196—198,
206, 207, 244, 476

OmaroMepus 432

Qoronuu 24, 27

Onaxano 403, 404

Omnozotsopenwue 25, 119, 349, 360, 361,
365, 368, 382, 387, 389, 392, 395,
396, 440, 445, 446, 448, 451, 452,
458-461, 463, 474, 475
nBoitHoe 440, 459, 463

Onpo6kosenue 49, 50, 63, 170

Onymenne 59, 60, 62, 126, 127, 224,
242, 294, 305, 308, 309
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Onsutenue 16, 312, 388, 389, 391, 392,
405, 432, 444—-459, 464, 475, 491

OpraHnl BereraTuBHbie 19, 23, 38, 42,
62, 104, 105, 116, 119, 125, 302,
313, 339, 340, 342, 347, 350, 352,
354, 355, 463, 467, 489
penponyktusHue 105, 364, 421

Opex 96, 116, 203, 259, 263, 280, 297,
337, 447, 470, 477, 482—-484, 489

Opewex 477, 479, 480, 485, 487

Opnutodpunus 452, 456

Opnuroxopus 490

Oprocruxa 239241, 262, 263, 345

OcnusHenne 50, 81, 97, 100, 102, 273,
471

Ocmormnueckoe namtenue 56, 100, 115,
126, 260, 304, 306, 309, 366

OCHOBHHE KJIETKH 3MHAEPMH 52, 54,
59, 61, 68, 242, 256, 294, 306

OrBognok 351, 355

Otru6 418-420, 424

OtnenurenbHeLi cnoit 258

Ornprick 311, 351

Ianeosoit 27, 362, 379

TMamwwie 59, 60, 62, 417

Ianmnyc 487

TMapaxnanmit 405

IMapawtennam 341, 342

ITapactuxa 240, 241

IMapadu3s 368

ITapenxuma apesecuHHas 184, 189, 203,
211, 212
ny6sHas 211, 212
syyesas 91, 196, 205, 208, 213
OCHOBHas 93
TaxeBas 83, 91, 170, 183, 189, 192,

194-199, 202, 205, 207, 208,
213, 287

ITapenxorecra 471

TNapueransHeiit cioit 425, 426

TapreHoreHes 463

ITaprenoxapmnus 475

INapruxyna 350

Iapruxynsums 350, 355

Iapyc 418, 419

IexTuHOBHE BemtecTsa 14, 46, 48, 49,
108, 429

Ienro3u 306

IMepBiyHoe noposoe noje 46, 47, 87—-89

Ileperoponxa mnoxa 436, 482
JoxHas 436, 482, 485, 486
Hacrosias 436

Tepenatounsie Knerku 71

Tepennuit apopuk ycTpuna 54

Ilepexatu-none 489

Tepnanuwmi 366, 367

TIlepunepma 63-65, 126, 176, 177, 180,
182-184, 199, 208, 212, 214, 257,
259, 286, 287, 316, 318, 330, 332,
339, 347

Tepumenymspsas 3ona 159, 179, 180

IMepuna 359, 428

Iepnmnasmonuit 357, 359, 426, 428

Iepucnepm 38, 93, 462, 468, 470

Iepucnopuit 359, 377, 384

Tepummkon 137, 138, 140-142, 144, 149,
151, 153, 154, 156, 159, 166, 167,
170, 173, 178, 213, 215, 216, 276,
278, 280, 281, 284-286, 288-291,
316, 331

ITepokcucoma 72

Iepdopaunonnas mwiactuHka 81, 82
nectHuyHadg 80, 82, 142, 191, 200
npocrtas 80, 82, 191, 200

Ilepdopauus 48, 50, 79-82, 140
adenpounnas 80

IMectux 73, 406—408, 411, 414-416, 420,
421, 425, 432-434, 443, 445448,
452, 454, 455, 459, 475

IMurmenTH 14, 17, 26, 54, 71, 108, 112,
223, 246, 258, 330, 419, 465

ITuxuposka 346

TIupenapwmix 477

Irasmanemma 10, 13-15, 40, 47, 71, 87,
277

InasmonecMma 12, 13, 20, 40, 45, 48, 55,
84, 87, 88, 96, 98, 108, 250, 275

TInasMonecMeHHBIi kaHaen 45-47, 72,
84, 86, 88, 96

Ilnactumw 12, 13, 17, 23, 26, 71-73, 86,
91, 93, 95, 98, 224, 246

IInactoxpon 123

Inantenta 379-381, 383, 384, 430, 431,
434, 436, 437, 439, 482, 483, 485,
487, 488

Inauenrauusn 431, 434, 435
nubdysHo-naMuHanbHasn 435
KoJIoH4aras 436
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ocesast 436
napueTaasHas 436
nocreHHas 436
TIOCTEHHO-KpaeBas 436
NOCTEHHO-CNIUHHAsA 436
LieHTpalbHO-Kpaepas 436
LIEHTpabHO-yIIOBas 436

Ineitoxasmit 402, 403

Ilnexrenxuma 18

ITners 351

Inox 17, 49, 54, 73, 93, 94, 116, 117,
130, 156, 302, 312, 330, 349, 396,
416, 417, 421, 440, 445, 447, 463,
465, 473—-490

ITnoposoe teno 18

ITnonomucrux 396-399, 406—408, 412,
420, 430-437, 448, 475, 476, 478,
479, 481, 482, 484, 485, 487
MHBOJIIOTHHI 431, 436
KOHreHMTanbHbI} 431
KOHAYIUIMKATHbLA 430—432, 436

IMnonymxa 130

IInounHocTs 13, 50, 349, 441

Imocka 483, 484

IInesMarodop 339

IToGer Goxosoii 160, 341
riasHeNE 122, 130, 132, 314, 317,

319, 340, 346, 377, 402
ronuyHEIi 124, 228
oproTponHLIi 351
TUIATMOTPONHEI 226
TIpUAATOYHEIA 350
yanuHeHHe 130, 316
ykopoueHHRIit 130, 254, 319, 324,
325, 341, 391, 400

3JIeMEHTapHHI 124

Ioasoit 346, 356

IMToncraska 364—367

TTonycTeuunas monocts 54, 56, 101, 255,
307, 310

TMogyaume 416

IMToxosumiicsa neHtp 272, 273

IToxpriBano 357, 365, 379, 384, 403, 404

IMonunana 429, 457

INonuramusa 444

IMonukorunus 467

TomuMopduam 399

IMonucaxapunst 10, 14, 68, 88, 93

IMonmnamGpuonus 392, 464

HommuHapnit 429, 455

IMonnuuwnit 429
ITonosoit nmpouecc 11, 13, 24, 26, 349,
360, 362, 366, 369, 371, 374, 376,
379, 382, 385, 389, 392, 395, 463
rereporaMHbii 24
HM30raMHEI 24
ooraMHbIit 24
INonysontuk 401, 403
IonycuroBuaHble nons 91
IonapHocTs 6, 343-345, 356, 462
INomepanen 477, 482, 483, 488
Iopa 11, 12, 47, 48, 53, 63, 79, 83, 84,
100, 108, 114, 115, 142, 184, 190,
192, 195, 200, 202, 203, 210, 213,
287, 429
okalimneHHas 47, 48, 78-82, 92,
191-195, 200, 202, 210, 255
npocras 47, 48, 83, 89, 93, 96, 115,
191, 194, 195, 198, 200, 203,
210, 217, 253
ITopoBocTh CTEHOK BOAONPOBOASIIMX
3JIEMEHTOB 48
GecnopsimouHas 200
necTHuyHas 79, 80, 82, 139, 142,
199, 200
oyepenxas 80, 82, 194, 200
cynporusHas 80, 82, 194, 200
IToueunnie xonbua 130
ITouxu anBeHTHBHEIE 125
6okoBrie 133, 341, 346
BereTaTuBHEIE 126, 128, 371, 408
Bepxymieynnie 121, 122, 124, 132,
133, 148, 264, 324, 346
Bo306OHORNEHH:A 125, 128, 180, 321
BHIBOJAKOBHIE 17, 349
3aKphiThie 125, 128, 129
KoJularepajibHbie 124, 125
OTKpHITHE 125, 127
nasymmsie 121, 122, 124, 125, 130,
145, 160, 161, 163, 180, 263,
318, 321, 346, 353
cepuanbHbie 124, 125
cnsimue 125
IMouxocnoxenne 125, 127, 236, 385
TIMosicox Kacmapu 137, 255, 284
Tpensapoasiu 389, 392, 393, 462, 463
Ipusenunx 415, 418, 419
IlpuBuBKa 356
ITpusoit 346, 356
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INpwmcrauk 16, 102, 104, 125, 219-
222, 230, 233, 234, 325, 413, 414,
41
TIpumopnumit 232, 233
ITpucemsnnux 466, 467
Ipuusernuk 400, 403—405, 416, 449,
451, 475, 484
Ipnusernmyex 400, 475
IMpo6ka 38, 39, 43, 49, 63—65, 117, 180,
183, 199, 205, 208, 286, 287, 347,
355
ry6uaras 63, 199
KaMeHHcTas 63
IpoBonnukoBad TKaHb 434, 459
IMpoBonsumit myyox ambuBa3anbHEIH
75, 76, 166, 216, 288
aMbukpubpanbHstii 75, 76
GuxoyiatepanbHuit 75, 76, 151,
152, 159, 250, 282
3aKpRITHIA 76, 144, 151, 163, 164,
216, 250, 252
KOJUIaTepanbHEIi 75, 76, 152, 164,
174, 216, 250, 256, 281, 282,
286, 330, 331
KOHLeHTpHYeckmii 75, 76, 138,
140, 166, 216, 250
OTKpHITHIA 76, 151, 152, 286
panManbHRIA 75, 76, 278, 286, 339,
345
nuapxubiit 330
MOHAapXHEIif 278
noJuapxHrIif 278, 279, 283
TeTpapxHbiit 278
ITpomyxtuBHOCTL 71, 177, 348, 489
ToTeHUKaNbHas 348
peaibHas 348
IIposenxuma 37, 46, 77, 84, 113, 115,
186, 189, 202, 367
ITpoxam6uit 38—40, 42, 43, 75, 77, 82—
84, 91, 92, 98, 116, 124, 136, 137,
140, 147-153, 156, 160, 163, 170,
171, 174, 185, 189, 233, 236, 247,
269, 278, 281, 283
ITpokapuors 9, 10, 13, 18
IIpoxcumanbHRIi nomoc 358
ITponudepaumus 430
ITpomyckweie xiaeTkH 279
Ipopacranue Hansemuoe 120, 374
noxseMHoe 120, 283, 374
Ipopocrox 120, 121, 123, 376, 387

IIporannuansuas Krerka 375, 377, 390,
391, 395, 429

IporannuansHas Tpy6Ka 395

IporeunonnacTu 95

Iporeposoit 27

IIporornuus 448

ITporonepma 42, 62, 98, 116, 136, 137,
148, 150, 232, 269, 271, 272

ITporokopm 374, 469

ITporokcunema 75, 78, 80, 137, 142-
144, 149, 151, 154, 159, 164, 167—
169, 172, 177, 194, 276-278, 280,
281, 284
Me3apxHas 137, 138, 140, 171, 213
neHTpapxsas 137, 138, 169
3K3apxHas 138, 171, 213, 278, 281-

283
3Hpapxnas 137, 138, 140, 173, 282,
283

IIporonema 364, 365, 367, 370

Iporomnact 12-14, 20, 45, 46, 49, 50,
55, 61, 63, 70, 77, 83, 86, 87, 97,
101, 104, 105, 108110, 115, 116,
197, 275, 277, 356, 359, 367

IIporoduoama 75, 91, 92, 137, 149, 151,
153, 168, 179, 278-280, 282, 284,
310, 481

TlceBnaHTOBas TEOPUS NMPOUCXOXKICHHSA
userka 397, 400

Icuxpodurar 307

IMeutnnka 385, 391, 427, 440, 451, 461

IMeumHuk 399, 406, 407, 411, 414, 417,
418, 422, 423, 425-427, 429, 430,
447-453
MHTPOP3HKI 429
3KCTPOP3HKIi 429

IMunbua 59, 388, 392, 429, 445, 446,
448, 450457, 460

IMeubuesas Tpy6ka 389, 390, 392, 393,
395, 427, 429, 440, 446, 452, 459

IMrutsuieBoe 3epHo 385, 386, 388, 390—
392, 395, 427-429, 447, 451, 457,
459, 461

IMeusuesxox 386, 387, 395, 437

IarHo Kacnapwu 137, 277

Pasnocnoposnie pacrenns 361
Paspurue mucra 140, 233, 237, 242, 246,
296, 408
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BHemoyeyHoe 129, 236, 237
BHYTpHIoyeyHoe 233, 236, 242
PasnpesecHenue 49
Pasmnoxenue 6, 7, 14, 15, 20, 26, 319,
322, 329, 344, 348, 349, 351, 355—
357, 363, 371, 381, 389, 397, 463,
490
6ecnonoe 357, 364
BereratuBHoe 41, 125, 291, 315,
316, 319, 321, 332, 340, 346,
348, 350-352, 355, 356, 446
reHeparuBHoe 20, 348, 349, 364,
396
MHKPOKJIOHaNbHOE 356
monoBoe 349, 367, 374
Pactenus apxeronuManshuie 26, 81, 84,
91, 119, 137, 148, 263, 283, 364,
449, 493
IBYAONBHEIE 464
nBynoMHble 364, 385, 443, 450, 454
npesecHele 39, 6365, 76, 83, 92,
102, 115, 117, 125, 130, 132,
159, 176-178, 180, 181, 183,
184, 186, 189, 192, 199, 200,
204, 205, 207, 209, 212, 226,
236, 264, 265, 275, 286, 293,
295, 302, 313, 339, 351, 352,
402, 449, 450, 493
MOHOKapiuyeckue 445
onHonoMHue 385, 443, 450
TIoJIMKapnuyeckue 445
cemeHHHIe 6, 135, 144, 146, 150,
171, 177, 250, 262-264, 277,
281, 282, 288, 357-359, 362,
493, 494
crioposeie 42, 57, 68, 261, 263,
266, 362
TpaBsiHMCTHIE 63, 82, 92, 118, 128,
132, 159, 162, 177, 215, 257,
275, 295, 296, 302, 313, 350,
351, 372, 377, 379, 447, 449,
457
Pactpy6 222
Padunnt 105, 106
Paxuc 224, 236, 237, 325, 381
Perenepauna 273, 343, 346, 347, 349,
355, 356
paHeBas 355, 356
penponyktuBHas 347, 355

Pemykums 33, 34, 83, 171, 173, 246, 281,
298, 325, 339-342, 360, 395-397,
402-405, 411, 422, 436, 439, 441,
443, 447, 451, 470, 479
PenponykrusHas 6uonorus 6, 348
Pu6ocoma 10-13, 19, 40, 72, 86, 91
Pusonepma 38, 62, 67-70, 268-270,
272-276, 285, 345
Pusonn 21-23, 27, 28, 31, 34, 35, 38,
66—68, 261, 343, 344, 360, 365,
373, 374, 376-378, 382, 383
PuzonpaneHas krerxa 21, 375, 376, 384
Pusocdepa 274
Purnnom 65, 183
Poct anuxansHw 40, 42, 68, 124, 129,
135, 233-235, 261, 266, 268, 273,
274, 308
BepxyweyHniii 15, 32, 33, 40, 42,
43,78, 92, 124, 135, 233, 324,
401

BCTaBOYHbI 43, 152, 220, 234

mnddysHuii 40

HUHTepKalApHLIA 43, 123, 124, 148,
167, 169, 220, 234, 235, 274,
344, 359, 408, 425

Pocr xierxu 45, 46, 115
MHTpPY3UBHBI 46, 77, 116, 187
CHUMIUIaCTHYECKMIt 46

Prnbuie 407, 409, 414, 416, 418, 421,
432, 433, 440, 445-453, 455, 457,
459, 460, 485
ronopyaroe 432, 433
JionactHoe 433
Hu3beraiouee 432
cupsayee 433, 485

Pan ®ubonayum 239, 241

Camoonsuienne 446-448, 457, 458

Canonus 97

Canpotpodsr 17

Capxorecra 389, 471, 485

CapMenTauns 350352

CsertoBas uHus 473

Casa3nuk 422, 423, 429

CerMeHTauusa 188

Cexper 98, 108, 329

CexperopHeie Ki1eTku 97, 104

CekperopHrie cTpyxryps 98, 102, 107,
111
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Jmaurennsie 107-109, 111, 245,
246, 482
cxuzo-nu3ureHnsie 107, 108, 198
cxuzorennsie 107, 108, 153, 159,
194, 280, 331, 484

CemeHHas Koxypa 49, 116, 120, 121,
389, 393-395, 440, 463, 465, 469,
471-474, 481, 488

CemeHHolt py6uuk 465, 466, 472, 473

Cems 50, 54, 94, 96, 116, 119-121, 123,
128, 262, 302, 312, 330, 336, 346,
355, 362, 389, 392-396, 417, 437,
445, 447, 448, 451, 463, 465, 466,
468-476, 478, 479, 481, 482, 484,
485, 487-490

Cemsimonu 94, 119, 120, 122, 123, 227,
282, 283, 315, 318, 392, 393, 462,
463, 466—468, 470

Cemsazavarox 387, 388, 390, 391, 393,
398, 409, 435, 437, 439, 441, 451
aMuTponHbiif 438
aHaTpomHsii 439
aTerMaibHBIi 439
6uTermManbHbit 437
ucsamit 439
TEMUTPOMHAIHA 438
KaMIMWJIOTPONHEL 438, 439
KpPacCHHYLE/UIATHBIN 438
OpTOTPOIHLI 438
MOTYCOTHYTHIH 439
npsaMoit 439
TeHYWHYNEJUIATHBIHA 438
yHUTErMaNbHBbIA 438

CemsHoxKa 437-439, 466, 471

CemsaHocel 434, 487

Cemanouka 362

CemsmoB 466

Cenra 18

CepauesuHa 21, 42, 93, 108, 111, 137,
140, 141, 145, 146, 148—154, 156,
158-162, 170-174, 177-181, 184,
209, 214, 259, 279, 286, 304

Cepexka 451

Cepm 404

Cukonnit 403, 455, 456

Cunyp 27, 29, 31, 169

Cumbuos 27, 35, 265, 266, 274, 360

Cummerpus 6, 343, 345, 358, 410, 411

Cummnacr 275, 276

Cunanrnu 357, 381, 387-390, 399, 421,
422

Cunepruzna 440442, 459

Cunsooxopus 490

Cunxapnus 477, 481, 482, 487

Cunxorums 467

CunuuTtuit 110

CuroBuaHas Kinerka 84, 85, 89, 91, 139,
142, 189, 196198, 205, 209

CuroBunHas ractunka 86, 87, 89, 90,
206, 207, 259
npocras 85, 86, 191, 205
cioxHas 85, 86, 191, 205

CurosuaHas Tpyoka 84, 86, 89, 91, 158,
165, 166, 168, 189, 205-207, 209,
279, 284

CurosuaHoe none 84-91, 139, 142, 191,
196198, 206

CuroBugHsle rudul 84

CudoHorenHas knerka 386, 387, 389-
392, 429, 459, 461

Cudonocrena 140, 152, 169, 171, 174
ambudmnoiinaa 140, 141, 171, 173
JAUKTHOCTENa 141
skroduroiinas 140, 141, 171, 173,

174, 176

CKi1amyaTocTh JIUCTa 256

Cxiepenna 38, 39, 49, 114-117, 167,
196, 197, 205, 207, 208, 212, 251,
257, 279, 298, 472, 476
actpockiepenna 116
6paxuckiepenna 116
BojiokHHuCTas 116, 197
ocreockiepeuaa 114, 117

Cknepenxnma 38, 39, 113-117, 137,
138, 140, 142, 143, 153, 154, 156,
159, 164168, 173, 245, 246, 251—
257, 298-300, 304—307, 310, 335,
420

Cxnepuduxkauus 116, 162, 197, 207

Cxueporecra 389, 471, 473

Cxuepodutst 303306, 309, 311

Cimmsepsle Kierku 98, 105, 159, 196—
198, 207

CnuseBbie Tenbua 87

Cnusb 50, 68, 91, 97, 102, 105, 107, 112,
259, 306, 319, 327, 341, 359, 361,
366, 434, 471, 472

Crnoesuie 23, 84, 338, 360, 364

CIIOMCTOCTh KPaXMaIbHBIX 36peH 95

Crroucroctsb o6onoyex 47, 63, 114

Cwmona 97, 108, 184, 193, 195

Cwmonosmectiwiue 108, 195, 196, 199
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CmonsHoit xon 195, 256

ConeHokcwms 140, 141, 171, 173

Conenocrenus 141, 173, 174

ConoHusr 309

Cononyaku 309

Comarnyeckue xierku 20

Comtonue 406, 456, 475, 476

Conposoxaatoume xierkn 85, 87, 90—
92, 158, 165, 166, 168, 189, 198,
205, 207, 211, 250, 279, 284

Copyc 359, 379-381, 383-386, 398, 399

Cocyn, 48, 75, 80-83, 86, 90, 109, 142,
154, 158, 164, 165, 167—-169, 179,
189, 199-204, 209-212, 253, 275,
278, 290, 331, 332

Cousetue 16, 104, 123, 126, 128, 130,
132, 148, 169, 227-229, 319, 321-
324, 352, 397, 400-402, 404—406,
451-453, 455-457, 475, 484, 489
6okouserHoe 401
6orpuueckoe 402, 404, 405
6pakreosHoe 401
BepxouseTHoe 401
pepxymegsoe 400, 402
ronoe 401
3akpeiToe 401-403
uHTepKanapHoe 400
orkphiToe 401
nasyuisoe 400, 402, 405
pauemosHoe 401, 402, 405
dbponposHoe 401
uuMosHoe 401-405

CnepmaroreHHast Kietka 375, 376, 384,
387, 389

Crniepmarosoun 24, 360-362, 366, 367,
369, 370, 374, 376, 378, 382-384,
387, 389

Cnepmuit 392, 395, 427-429, 440, 443,
446, 459, 461, 463

CnepM;oreHHaﬂ xiuerka 390, 427, 459,
461

Cnepmonepma 394, 463, 471

Crneumamvsauus 36, 40, 268, 436, 455,
479

Cnopa 17, 18, 24, 26, 31, 40, 343, 344,
349, 357-361, 363-367, 369-375,
377-379, 381-383, 385, 395, 437,
449

Cnopaurmit 26—28, 30, 31, 33, 42, 50,
357, 359, 360, 366, 367, 369375,
377, 379-382, 384, 399

Cnopanruodop 377, 378
Crioporene3s 397
CrioporeHHas Kierka 437
Cnoporennas TkaHb 42, 357, 367, 372,
385, 425, 426
CnoporoHuii 364, 366—369, 371
Crniopoznepma 358, 385, 391
CnopoHOCHBI Koocok 373, 376, 378
CnopomnomieHus 358, 428
Cnopodur 24-26, 31, 32, 35, 40, 70,
119, 140, 171, 173, 349, 360-362,
364, 371, 373, 374, 382, 383, 395,
396, 460, 465
Cropouur 24, 357, 358, 372, 377
CpeauHHas TUIaCTHHKA 45, 47, 48
Cpes nonepeunstii 42, 52, 54, 64, 74, 90,
114, 136-138, 140, 142, 144, 148,
150, 152, 153, 156, 158, 159, 162,
163, 166, 167, 182, 183, 185, 189,
190, 192, 196, 197, 200, 203, 205,
207, 208, 213, 217, 223, 236, 240,
241, 245, 246, 255, 267, 277-280,
283, 316, 321
panvaneHbiit 190, 192, 194, 197,
200, 204-206
TaHTreHTaNbHEIA 164, 185, 186, 189,
190, 193, 203, 204
CramuHonauit 425
Crson 21-23, 50, 65, 69, 118, 129, 132,
139, 162, 167, 176178, 181-184,
186, 195, 208, 212, 213, 215, 229,
287, 293, 335, 336, 339, 346, 385,
401
Crebenn 23, 34, 111, 125, 126, 130, 135,
143, 150, 163, 164, 167, 170, 180,
181, 214, 218, 220-222, 226, 239,
249, 254, 258, 261, 264, 282, 287,
305, 306, 309, 313-315, 319, 322,
324, 336338, 369, 385
JIOXHBIA 220
Crena 137-142, 144, 145, 152, 153, 156,
159, 160, 166, 167, 169—-176, 178,
213, 268, 271, 276, 278, 280, 309
akTuHocrena 138, 139, 171, 174
aprpocrtena 144, 174, 176
araktocrena 163, 174, 216
ranoctena 138, 140, 169, 171
mwiexroctena 138, 171
niporoctena 138—140, 169, 171,
173, 213
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spcrena 144, 150, 152, 156, 159,
164, 174, 216

Crepeom 117, 118

Crunonuit 407, 409, 432-434, 459, 474,
480

Crunoun 106

Cron6ux 407, 409, 418, 425, 433, 434,
440, 445, 447, 449, 455, 456, 474

Cron6ouexk 271

Crpenka 130

Crpobun 359, 372, 375, 377, 385, 386,
388, 389, 396-399

CrpobuibHas TEOpUs NPOMCXOXIACHHUS
userka 398

Crpyqok 477, 485, 486, 488

Crpydouek 477, 485, 486

Cdepokpucrann 93, 94

Cdepocoma 12, 13, 95, 96

Takcon 7, 20, 30, 209, 379
Tamwnom 22, 23, 27, 41, 67, 73, 344, 345,
350, 354, 364, 367
Tauuun 54, 92, 110
Tanerym 357, 385, 390, 426, 427
TeepaoceMaAHHOCTD 473
Tenom 31-34, 218, 261, 359, 399
TenomHas teopud 31, 33, 34, 399
Teopust TYHHUKH U Kopmyca 145
TepnieHouaHEIe coeauHeHus 97, 98, 195
Terpana criop 358, 367
TerpanHuiit pyoen 358
Twuiouns 207
Twus 184, 202, 258, 287
TUNB MPOXOXAEHHs MPOBOAALIMX Iy~
KOB B CTEOJIAIX OHOAONBHBIX
JIHOCKOpeiHEI 164
nansMoBHIii 164
TpafileCKaHuMeBbi 164
Tupc 402, 403
Tkanp abcopOLoHHas 38
aspeHxuMa 473
propuyHas 39, 43, 63, 76, 152, 176,
288
sanacatomiaa 70, 93-97, 120, 121,
362, 395, 396, 462, 465, 470
MexaHudeckas 36, 42, 48, 51, 73,
113-115, 117, 118, 135, 143,
156, 166, 167, 183, 205, 209,
242, 251, 258, 279, 290, 293,

294, 298, 302, 305, 306, 316,
335, 352, 476, 487
oGpasoBaTenbHas 36
ocHoBHas 37, 38
norowaiowmas 339
nocrossHHas 40, 43, 45-47, 50, 63,
98, 137, 148, 149, 268, 269,
274, 291, 350
npoBoasuas 35, 40, 42, 43, 75, 76,
102, 105, 116—118, 135, 137,
138, 140, 150, 152, 158-160,
170, 171, 176, 178, 180, 185,
189, 190, 196, 209, 213-216,
250, 251, 276, 278, 280, 281,
286, 287, 291, 293, 301, 302,
306, 318, 340, 345, 346, 416
ceKkpeTopHas 98
cnoxHas 37, 39, 76, 92, 182, 211
TpaHcdy3noHHasa 92, 93, 255, 256
dorocuntesupyoman 72, 74, 93,
98, 297, 306
Toxoruact 86, 87, 94, 105
Topyc 47, 48, 192, 193, 200
TorunorentHocts 40, 347
Tpaxeuna 77-83, 92, 97, 100, 101, 103,
137, 139, 142, 164, 166, 167, 170,
189, 192-197, 199, 200, 202, 203,
209-211, 217, 250, 278, 287, 472
Tpaxes 79-81, 189, 209, 287
TpuxoMs (cM. Bonocok) 52, 59, 102
Tpusuus 444
Tpoduka 359
Tpododwur 359, 371, 379
TyGepuauit 319, 336
Typrop 16, 35, 36, 77, 106, 115, 252,
488

Typuon 351

Teraunka 396, 398, 399, 406—409, 411,
414, 415, 418, 420-422, 424, 425,
443, 445, 448, 449, 453, 454, 474

TrrauHoyHast HUTE 406, 407, 422, 424,
425, 449

‘Vron museprenuuu 238

Vaen 22, 122, 160, 161, 218, 239, 264,
322, 378

Vnurka 404

Yeuk 16, 130, 324, 325, 328, 340

Ycroe 243, 380-382
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Yereuue 35, 38, 52, 54-59, 64, 65, 73,
74, 101, 105, 111, 143, 153, 180,
242, 243, 245, 252-257, 262, 294,
295, 297, 300, 301, 303-311, 347,
371, 416, 430, 471, 476
Ycrbnynas wens 54-58, 101, 246, 305
YeremuHeii anmnapar 54, 56—59, 170
AHM3OLMTHEIA 57, 58
AHOMOUMTHBI 57, 58
TeKCalMUTHBIA 58
AUAUMTHBLA 57, 58
Me30-TIepUreHHbIN 57
ME30TreHHRI# 57
napauMTHelii 57, 58, 252, 253
NepUreHHs 57
TETPauUUTHBIH 58
Yerbuunbiih uHREKC 295
Yrommuenue arnnuyHoe 212, 214
BropuyHoe 63, 83, 89, 115, 150,
152, 153, 176, 177, 181, 212,
215, 216, 277, 283, 285, 287,
288, 330

nepBuyHoe 150, 162, 163, 216

@-6enox 86, 87

Pennema 43, 63, 112, 117, 180

®eoren 38, 39, 43, 6365, 112, 176,
177, 179-181, 183, 184, 199, 208,
212, 259, 286, 290, 291, 331, 347

®enonepma 39, 43, 63, 180, 199, 286,
291

®@ennonn 63, 117, 199

®uGposHHi cioit 426

Ounoanit 325

Oduwuroknaaumii 323, 339, 340

Duiom 314

@unnorakcuc 238, 240

®unorenuns 7

®rnaseno 482

®nasonouaw 29, 97, 102

®rnasonut 419

Ornar 418, 419

®dnoama 35, 38, 39, 43, 71, 75, 76, 84,
86, 88, 89, 91, 92, 95, 98, 105, 106,
110, 137-140, 142, 144, 152, 154,
164, 165, 167-170, 172—-174, 176,
185, 198, 217, 223, 243, 245, 247,
251, 254-256, 268, 275, 276, 278—
283, 289, 291, 299-301, 304, 310,
316, 317, 331, 340, 343, 346, 347

propuyHas 39, 76, 85, 92, 105,
106, 108, 117, 149, 151, 152,
154, 158, 197, 198, 206, 207,
285-287, 331, 332
meradoama 168
nepsuyHas 39, 91, 108, 149, 151,
152, 154, 164, 170, 178, 213,
278, 283, 285, 287, 290
donmapHas TEOpHUsl IPOUCXOXACHUA
usetka 397
dopmyna userka 409-411
®occnnmzauus 176
®dorocunte3 6, 12, 14, 17, 23, 31, 33,
35, 71-75, 83, 91, 93, 111, 113,
135, 177, 218, 223, 227, 242, 244,
247, 250, 252, 259, 262, 295-298,
301, 302, 305, 306, 312, 313, 319,
323-325, 328, 338, 420, 421
®ororponuam 16, 169, 293
®dykokcanTuH 26

Xanaza 387, 439, 459

Xanazoramus 459

Xuponrepobwnms 452, 457

Xurun 18

Xuunrie pacrenus 311

Xnopenxuma 35, 38, 72-74, 143, 153,
154, 166—168, 179, 306, 340

Xnopomnacr 17, 35, 53, 54, 56, 64, 71—
74, 95, 113, 224, 245, 246, 297,
337, 371, 377, 388, 416, 470

Xnopodwn 14, 17, 26, 71, 72, 223, 246,
258, 293, 294

Xonwt 107, 111, 144, 254, 298, 336
KameneHocHeie 107
cnu3eBnie 38
cmonaHeie 38, 98, 107, 178, 179,

192, 195, 199, 255, 256
XpoMmonporenan 71
Xpomocoma 11-13

Iserenne 148, 350, 405, 406, 416, 417,
419-421, 425, 430, 445, 447, 454
IIserox 104, 112, 130, 132, 313, 396~
401, 406, 408, 409, 416, 417, 429,
445, 452, 455, 457, 474
akruHoMopdusiit 410, 411, 415,
445
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anonetanbHult 413, 414
anocenanpHeiii 413, 414
anoxnaMuaHeii 413
axyaMuaHbii 413, 416
aunkmyeckuii 407, 416
BepxyieyHsiit 403, 409
reMuuukImyeckuit 407, 417
reTepoxnamMuaHelii 413—415
TroMoxnaMuaHLI 413, 414
JMIUIOXIaMMAHE 413
XeHCKui 443, 444, 448, 451, 453
456
suroMopdHsiif 410, 411, 414
MYXCKOIi 443, 444, 448, 451, 455
oboenoneiit 397, 399, 414, 443,
444, 446, 448

onHononbi 397, 443, 448, 450
nasyuHeii 400, 409
TeCTHYHBIH 443, 448
npaBwibHLIA 410, 411, 415
cupsaunii 400, 405
TepMHHANbHLIA 404
TBIMMHOYHBIN 443, 448, 456
Xa3MOraMHblii 445, 447
uukueckuii 407, 417

Iiseronoxe 398, 406-409, 413, 415-
417, 419, 420, 425, 430, 432, 436,
445, 448, 474, 479, 480

IIBeroHoxxa 104, 400, 404, 406, 407,
451, 457

LIBeToyHas Tpy6Ka 408, 409, 474, 475,
483, 484

Hemmonoza 14, 18, 23, 46-49, 52, 53,
63, 68, 89, 115, 196, 258, 358, 429,
473

Leno6wmit 20, 477, 482, 483, 488

Llenouwmr 23

Lenrpanbubiit wwmuap 136, 137, 145,
150, 153, 156, 215, 268—273, 276—
279, 286, 288, 339

Lunappoawuii 479, 480

Lucronur 59, 60, 106, 107, 243

Luroxunes 27, 45, 427, 441, 462

Huronorus 6

Iuroruasma 10, 11, 20, 23, 45, 68, 72,
73, 81, 86, 96, 105, 108, 112, 202,
269, 275-2717, 347, 359, 376, 388,
392, 427, 440, 441, 460-462

Yawemncrux 73, 406-409, 411, 413,
414, 416, 417, 419-421, 445, 474,
483, 487

Yameyka 406, 410, 411, 413, 416-420,
445, 449, 475, 489

Yepenxosanne 355

Yepenok 356

Yepewox 161, 221, 222, 230, 233, 237,
258, 259, 327, 328, 337

Yeuennuka 38, 39, 64, 65, 111, 126, 130,
180, 339, 476

Yemrys 53, 102, 105, 106, 125, 126, 208,
257, 316, 319-321, 390, 391, 393,
394, 396, 398, 401, 408
BEpXHAs LBeTKOBad 414, 416
HIDKHASA uBeTKoBas 416
noyeyHas 102, 126, 129, 227, 228,

230, 236, 256, 257, 341

Ynennk 15, 78-83, 86, 109, 142, 200,
210, 479, 481, 488
CHTOBUIHO¥ TpyOKM 85—87, 91, 92,

205, 211

Tpaxeu 79, 81

IMuuxa 385, 389-392
Ilinem 414, 415
IlInopeu 414, 416, 424

IHurox 403, 405, 468, 469

DBaHTOBAs TeOPHsT POMCXOXIEHHS
nserka 398, 399

DBKapuoTh 9, 13, 19

BeMmepucteMa 40, 42, 146, 148, 150

OBcnopaHruaTHocTs 379

BOk3uHa 358, 385, 390, 391, 427, 428,
449, 451, 453

Dk3oreHHsn 98, 111, 232, 261

Sk3onepma 38, 49, 62-64, 276, 277, 279,
280, 284, 337

Dk3okapnuii 476, 482, 485, 487

Ok3ocnopuit 358, 359, 374, 375, 377

Ok3orecta 471

Bk3oreuuit 369, 385, 390

Dnaitocoma 490

Onarepn 366, 367, 377, 378

OnumuHauua 188, 189
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Dmopuonorus 6

DMepreHer 59, 61, 340

DHaumit 28, 33, 34

BHporenHwii 98, 108, 111, 261, 289, 291

BHuponepMa 49, 137, 138, 140-144, 149,
153, 166, 167, 170-173, 255, 256,
276, 2717, 279, 284287, 289, 290,
316, 317, 337

DHpo3ooxopusa 490

DHpoxapnuit 476, 482—484, 487

DHpomasMaTnyeckas cers 13,
40, 86, 96, 98

Dunocnepm 38, 39, 93-96, 121, 388,
389, 391-393, 395, 443, 460, 462,
465, 468—472
KJIETOUHBIH 460, 462
HyKJIeapHHIit 460
PYMHHHMPOBaHHKIH 470
Le/UTIONApHEIL 460
sinepHEIi 460

Dupocnopnit 358, 359, 374, 377

Duporecra 471

Duuoreunii 369, 385, 426, 427

Duromodwmna 449, 450, 452, 457

Dmbnema 38, 39, 62, 67, 274
Bmmsooxopus 490
DmmkoTwie 122, 466
Bnnkcwmus 212, 213
Bnurema 101
Bnudur 69, 70, 97, 229, 242, 319, 336,
339, 372
Bpem 482, 483
BpUTPOAEKCTPUH 95
Bdemeponnr 296, 302
BAdemeprr 302

HArona 323, 477, 482, 483, 485-488

SAnpo 10-13, 19, 23, 29, 40, 45, 50, 54,
55, 68, 69, 72, 81, 87, 89, 96, 98,
104, 105, 108, 112, 184, 197, 198,
202, 211, 234, 269-273, 359, 367,
376, 388-392, 394, 395, 426, 427,
437, 440-442, 459-463

S3bryox 220, 375

SAitueBoit- annapat 441, 459

Situexnerxa 24, 360, 361, 365367, 379,
382, 383, 388, 389, 392, 393, 395,
440-442, 459, 460, 465



Ykazareab
Ha3BaHMil pacTeHmii

Asuuennus 335

Arasa 52, 77, 216, 223, 280, 306, 400,
445

Arasossie 306, 457

Araruc 192, 194, 254

Amvantym 73, 74, 140, 141

Aliokca 441

AwucTHHK 425

AliBa 49, 116, 484

Axauus 50, 213, 222, 325

Adreit 429

AwmapaHT 95

Amapwuinc 56

Awmapwucossie 319

Amnanac 97, 242, 406, 474-476

Angpomena 311

AxHoHa 205

AHTypUyM 229

Anenscun 246, 483

Apannessie 107, 280

Apayxapuesnie 106, 178, 192, 194, 254,
390, 391

Apaxic 447, 481

Apby3 93, 324, 487

Apounnete 69, 166, 229, 317, 337, 404,
406, 429, 455

Apueyrobuym 423

AcTepokcwioH 28, 33

Actpanuus 404

Barymsunx 128, 132, 310, 311, 423

Bakayr 205

Banssamun 263, 416

Bansca 205

BaHau 475, 485

Banpsau 335, 336

Bao6a6osnie 457

Bapanen 373

bap6apuc 184, 223, 324, 325, 341, 355,
430, 436

Bapsunok 423

Bayxunusa 214

33 3ak. 53

Beronus 220, 223, 345, 355, 487

BesspeMennnk 95, 322, 334, 352, 432,
433, 460

Benas akauusa 184, 186, 188, 200, 202,
324, 325, 404

Benena 482, 483, 487

Benosop 425

Benoxpruisauk 229, 301

Bennerruta 397-399

Bepesa 63, 65, 86, 102, 117, 125, 132,
183, 200, 203, 207, 208, 210, 212,
248, 258, 263, 264, 302, 312, 345,
397, 438, 450, 451, 459, 482, 483

Bepecxiier 184, 200, 207, 403, 467

Bemrennnit orypen 488

BurHonuesnie 457

Burnonus 213, 214

Bo6rl KOpMOBHIE 55

Boask 230, 351, 490

Bonoruwiit xunapuc 87, 194, 301, 339

BonorHuiit Mupt 311

BopueBuk 155

Bosipsimuk 324, 340, 341, 355, 404

Bpuodmwmom 353, 355

Bpomennessie 229

Bpycnuka 128, 132, 419, 429

Byxsuua 316

Bypaunnxkosrie 107, 404, 433, 449, 482

Byrens 318

ByrsuiouHoe nepeBo 453

Banepuana 316, 410

BannucHepus 297, 451

Banwns 336

Bacunexk 417, 418, 420, 423, 486, 487

Baxra 301

Beiinuk 253, 268

Benebuuns 79, 80, 257, 258, 394, 395,
397, 443

BenepuH Gammavok 315

Benepnna myxonoska 311, 327, 328
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Bepb6eiinuk 419

Bep6eHosrie 102, 439

Bepeck 281, 311, 429, 430, 438

Betpennua 243, 296, 315, 350, 353, 479

Bex 316

B3MmopHuKk 451

Buxropus 218

Bunorpax 93, 106, 160, 208, 209, 249,
324, 340, 355, 476, 482

Bunorpanosnie 105, 341

Bucrepus 214

Bumnsa 50, 116, 184, 258, 476, 479, 480

Bonokpac 297, 298, 351

Bonoc6op 334, 419, 425, 430, 479

Bonaxoit ruaumuT 223

BopsHoit opex 223, 297, 337

Bonocuen 252

Bonssokc 20, 21

Bopobeiinuk 483

Boponen 287, 479

Bopownnii rias 293, 407

Bockosoit monx 406

BsioHok 351, 468

Bssens 481

I'sosmnxa 58, 411, 412, 417, 419, 425,
432, 436, 445, 476, 487
' TBosmmunste 57, 116, 153, 159, 160, 263,
403, 439, 443, 448, 470, 478, 487,
489
Iesesa 110
TensMuHTOCTaXMC 381
Teopruna 332, 334
Tepanuesne 116, 439
Tepanb 294, 403, 410, 411, 419, 424,
445, 482
IecnHepneBsie 122
Tunkro 145, 222, 247, 280, 395
TinpyoBHuK 221
Dhagnonyc 322, 415
Degvwuus 213, 324
THeroBrie 385, 394, 397, 443
Tierym 79, 80, 210, 216, 394, 395, 443
Tonopoc 28, 30, 31, 33
Tomanoknanyc 322
Tonuym 20
ToHokapuym 100
Topen 222, 423, 450

Topox 96, 120, 222, 262, 275, 400, 410,
412, 419, 425, 470, 475, 476, 480

Ipa6 203, 451

IpaBunar 122, 128, 238, 408, 416, 430,
479, 480

Ipanar 483, 484

IpanaroBsie 484

Ipeuxuii opex 203, 259, 262, 280, 470

Ipeunxa 113, 249, 439

Ipeunmmnie 222, 322, 449, 470, 485

Ipo3nosHuk 140, 379, 381

Tpywa 65, 116, 130, 186, 187, 201, 213,
324, 404, 417, 432, 459, 475, 484

Ipymanka 402, 429, 457

Ipeoxuuk 130, 413

Iy6ousernnie 153, 160, 239, 402, 417,
420, 422, 424, 433, 437, 439, 475,
482

Iycunbiit myk 296, 342, 352, 414

Jlasunupuon 306, 307

JBynenectauk 301

Jesuunit BuHOTpan 324

JHerenepns 162, 430, 432

JepGennnk 449

Jecmomuym 480

Ioxyaryn 307, 311

Huepswina 21, 403

Jnockopelinsie 164, 332

Huockopes 174, 344

Jucxunus 326

JpanapHansaus 21

Jpemnuk 420

Jpumuc 80, 199

Hpox 304, 305

Ay6 82, 120, 121, 124, 132, 159, 160,
184, 189, 200, 201, 203, 207, 208,
210, 212, 248, 257, 263, 264, 305,
312, 397, 451, 459, 475, 488

Jypsunes 22

Jarwns 221

Exesuxa 59, 355, 475, 479, 480

Ems 63, 93, 95, 117, 132, 133, 180, 184,
192, 194-196, 198, 199, 254—256,
264, 266, 293, 312, 346, 391, 393,
394
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Kepyxa 352

Kusokocrs 155, 350, 430
XKusyuka 122, 351, 423
Kumonocts 124, 406, 448
Kupsuka 102, 319, 327
Kiocces 112, 338, 339

3apasuxa 17, 468, 471, 485, 489

3asyba Kamycra 318, 332

3Beamuarka 58, 414, 432, 486, 487

3Bepoboit 108, 483

3Bepoboitanie 108

3eneHuyk 351

3emnsnas rpyma 318

3emmnnka 101, 122, 351, 356, 408, 416,
419, 445, 474, 475, 479, 480

3emuaHuyHoe aepeBo 183

3nakm 52-55, 57, 58, 68, 80, 96, 102,
107, 111, 112, 162, 167-169, 220,
233, 248, 251-254, 272, 280, 281,
289, 305, 306, 319, 414, 416, 433,
434, 451, 468470, 481

3onTuyHue 95, 107, 111, 153, 158-160,
218, 220, 221, 223, 233, 255, 256,
263, 280, 316, 404, 409, 434, 438,
443, 446, 467, 474, 484

3onHuk 332

3ocrepa 451

3ybanka 352, 353

Hea 101, 128, 203, 259, 344, 352, 355,
413, 443, 485, 489

Hean-yaii 290, 351, 408, 482

HUrnuna 323

Hxaumnossie 100

Hikup 455, 456, 475

Hrnomes 429

Hpuc 57, 246, 251, 263, 279, 316, 433,
434, 482, 483

Hccon 308

Hcron 423, 424

. Kasyapuna 223

Kakao 96, 401

Kakryc 97, 306, 341, 408, 439, 445, 456
33*

Kaxrycosme 105, 341, 457

Kanamurst 176, 379

Kananxos 57, 264, 355

Kamnna 126, 127, 404

Kanucrerna 153, 154

Kanyxunua 301, 407, 413, 414, 475, 478

Kamenus 116, 251, 257

Kamuenomka 432, 457

Kameun 413, 416

Kananix 319

Kanna 410, 456

Kanycra 57, 247, 272, 314, 319, 347,
474, 485, 486

Kaparana 325

Kapfm(bem>356 94, 95, 293, 317, 318, 340,

Karanbna 482

Kaynepma 22, 23

Kaunm 443, 489

Kamrran xoHckmit 102, 126, 222, 226,
230, 257, 293, 450

Kenp 107, 130, 254, 256

Kepmek 309

Kunapuc 184, 194, 197-199, 254, 389,
391

Kunapucosne 108, 188

Kunpeii 263, 420

Kupkasonu 82, 153, 155, 159

Kupkasonossie 105, 116

Kucauua 16, 293, 301, 316, 317, 319,
325, 424, 447, 488

Kucamunsie 449

Knesep 130, 302, 419, 425, 475, 481

Kren 88, 120, 127, 132, 183, 201, 207,
208, 220, 223, 226, 248, 258, 345,
457, 467, 482, 483, 489

Knemesnna 94-96, 120, 121, 247, 249,
425, 451, 467, 470

KnnHonucrat 176, 379

KionoBHuK 472

Kimoksa 311

Kosruts 53, 252-254, 305, 447

Koseren 109, 110

Koano6opomuux 16, 4386, 487

Kok-carnia 428, 459, 460

Komneuus 324
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Komnokasus 101, 166, 317

Konoxonsuuk 94, 159, 229, 402, 419,
476

Konsirens 447

Kopuda 218

KopoctaBauk 54

Kocrtenen 355

Koctsanuka 351

Kouenspxuuk 140, 379

Kpanuga 61, 62, 451

Kpanushusie 107, 266

Kpacaska 102, 106, 115, 153

Kpacnonues 404

KpecroBuuk 341

Kpecrousetnsie 57, 93, 105, 263, 266,
401, 410, 424, 433, 437, 448, 470,
474, 485

Kpyumna 127, 184, 201, 302, 484

KperkoBHuk 59, 487

Ky6rimuka 112, 275, 297, 298, 316, 424,
470

Kysumnka 16, 112, 275, 297, 298, 316,
417, 421, 424, 425, 433, 435, 445,
470, 471, 484

Kyxons 467, 468

Kykconus 27, 28, 30, 31

Kyxypy3a 93, 162, 163, 167, 252, 253,
263, 264, 275, 279, 335, 404, 433,
443

Kykyurkun nen 23, 369

Kynansuuna 416, 478

Kynena 53, 96, 166, 315, 316, 342

Kyneips 414, 483

Jla6asnux 263

JlaBpoBeie 105, 423

Jlanpsau 261, 315

JlakTyk 486

Jlanpenu 128, 166, 227, 248, 277, 302,
316, 317, 342, 355, 401, 407, 415,
434, 482

Jlamgarxa 408, 416, 432, 433, 479

JlactroBHeBrie 108, 159, 341, 470

Jlen 96

Jlenuponennpon 170, 174, 176, 177

JIxenucreeHnuua 130

JIxercyra 271

Jluneiinuk 404

Jluneiinsie 319, 342

Jwnua 319, 321, 342, 352, 415, 420

Jiumon 106, 243-246

JIuma 65, 127, 132, 159, 160, 200-203,
205-208, 220, 234, 237, 258, 302,
345, 406, 450, 467, 475, 476

JInnosrie 105, 470

JIucreennuna 63, 117, 130, 180, 194-
199, 256, 257, 391

JloGemus 447

Jlomonoc 208, 402

Jlonyx 60, 61, 128, 404, 412

Jlotoc 218, 479

Jlox 258

JIyk 40, 52, 53, 94, 105, 106, 109, 124,
164—-166, 245, 246, 271, 278, 280,
319, 320, 322, 334, 441, 468, 469

JIbBuHBI 3eB 410

JIruanka 308, 351, 414

JIobka 332

Jonun 59, 60, 282, 283, 424, 467, 472,
473

Jhouepxa 264, 480, 481

Marnomns 160, 398, 402, 407, 422, 424,
425, 428, 432, 439, 471, 472, 475,
478, 480 -

Manpnapus 475

Mapeseie 449, 470

Maps 61, 216, 413, 473

MapsaHHKK 67, 229, 434, 454

Maxepuon 214

Menymnosa 215

Menynuua 247, 263, 315, 419

Mennoa 214

Munpans 50, 94, 120, 479

Mupmekoaus 336

Muprossie 400, 457

Monuuus 319

Monoauno 223, 293, 306

Monovaiinsie 108, 263, 341

MoHncrepa 406

Mopxkoss 330, 331

Moposuuk 229, 231

Myckycuuua 316, 490 .

MeuibHsHKa 154, 419, 432, 444

MbunuexsocTHuK 407, 447
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Mionen6exkus 322, 345
Msamuk 128, 220, 254, 265, 322, 352,
353

Hanepcranka 453

Hapuwucc 319, 321, 415

Hactypunsa 101, 222, 247, 416, 470
Henorpora 53, 150, 263, 293, 301, 468
Hesa6ynka 293, 410, 419, 423, 428, 429
Henenrec 103, 104, 327, 329
Hussanuk 302, 420, 426

Humdetinsie 68

Hogosenangckuit nen 251, 304
Horomnonuuk 92, 254-256
Horormnonnukossie 323

Hororok 418, 419

Hopununuk 232, 434

Hopununnkossie 454

Hyr 221, 222

O6nemnxa 60, 213, 443

Osgcror 490

OsBcanuua 53, 252, 308

Orypen 444, 475

Onysanuuk 108, 128, 130, 132, 344, 404,
420, 487

Oxwuka 413, 416

Okonnuk 418

Oneannp 108, 304, 305, 422, 423

Onennit por 232

Onsxa 117, 127, 159, 160, 200, 203, 207,
208, 248, 258, 263, 268, 397

Owmena 132, 133, 180, 487

Owmenossie 423

Opexosrie 470

Opnsik 79, 140, 142, 173, 379, 382

Opxunneie 69, 105, 261, 266, 315, 332,
415, 424, 454, 455, 465, 469, 471,
489

OcuHa 65, 222, 248, 258, 293, 351

Ocnuuuuk 408, 482

Ocoka 52, 80, 112, 167, 168, 248, 272,
289, 301, 475, 485

Ocoxkossie 266, 470

Ocrpononoynuk 221

Odpuc 332, 455

Ouutok 57, 293, 306, 307
OuHeii user 487

IMany6 203, 223

Ianbma 68, 89, 96, 118, 129, 162-164,
167, 218, 236, 237, 257, 278, 279,
400, 404, 445, 465, 470, 479
KOKOCOBast 96, 482
ceiturensckas 465, 488
durenedac 96
xamepornc 279

IMannaunyc 273, 335

IMangopusxa 20

IMTanoporHuxosuansie 31, 63, 177, 243,
261, 262, 278, 360, 362, 371, 379

ITapporus 205

ITacnen 243, 404, 430

IMaccudnopa 324, 466, 467

TMacTymss cymxa 128, 462, 467, 485

Ilenapronus 54

Iepen 100, 468, 475

Ilepeunsie 105

ITepcuk 50, 93

Ilecyanka 443

ITetpos kpecr 17, 95

Ierpymka 330, 331

IMeyeHounuxu 23, 67, 73, 344, 345, 354,
364, 367, 369, 371

IIuxkcuaantepa 423, 430
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HN3nareascTo YPCC

CreUHATM3UPYETCS HA BRINMYCKE Y4EOHOM ¥ HayYHOM JUTEPATYpH, B TOM YHCIE
MoHorpabuif, XypHaIOB, TPYZAOB YueHmIX Poccuiickod AxaneMuM Hayk,
Hay4YHO-MCCIIEIOBATENCKMX MHCTHTYTOB M YY4eOHBIX 3aBEICHMIA.

YBaxkaembie unTaTequ! YBaxkaembie aBTopbi!
OCHOBBIBasACh Ha UIMPOKOM H IUIONOTBOPHOM COTpyAHMuecTBe ¢ Poccuiickum
doHgoM ¢yHIAMEHTAIBHEIX MCCIENOBaHMA ¥ POCCHMHCKMM ryMaHMTApHBIM HAayYHBIM
(OoHIOM, MBI NpeAIaraeM aBTOPaM CBOM YCIYTH Ha BHITOMHEIX SKOHOMMYECKUX YCIOBHSIX.
Tpn atoM Mul Gepem Ha ceGs BCIO paGoTy MO NOATOTOBKE M3NaHMsA — OT HaGopa,
PENAKTHPOBAHHS M BEPCTKU N0 TUPAXMPOBAHUS U PACNPOCTPAHEHHS.

Cpenu HelaBHO BRILIEAIIMX KHUT MBI IIpejiiaraeM Bam ClIeayIommue.

Anexcees A. A. u dp. Me3sonepMaibHas ¥ ANLTEPHATHBHAS MeIUIHHA.
Anodpees b. M. u op. Tereporennrie peakuun H30TONHOIO O6MeHa TPHTHA.

HoBble maen B MeTOZOJOTHH OHOJIOTHYECKHMX HcchenoBammii. Pen. Bakcan-
cxuii O. E.

bBospuyx A. K., Jlawxo H. H., Iaii A.I., Toaoceau I. II. Cupasoysoe nocobue
1o Bhicmeli MaTemaTnke (AnTuaemuaosud), T. 1-5.

bBuvixosckas A. M. Homo somatikos: akcHoJIOrHs 4eJi0BEYECKOro Tela.

Togpman K. I. DKOHOMHKA UPHPOAONOb3OBAHUS (M3 HAYIHOTO HAC/EIMSA).
Envauwesuy M. A. AToMHEasi B MOJIEKY/ISIPHAA CHEKTPOCKOMMS,

36apcruii B.JI., Xuaun B. @. Tosyon v ero HATPONPOU3BOLHKIE,

Kedpos b. M. TIpoGnemnl dpunocodun u HCTOPHR XHUMHH.

Kupunnoe B. M. u dp. Pemenue 3ana4 no ¢usmuxe.

Kooxcedy6 P.I. MemOpanubie H CHHANTHYECKHE MOAM(HEAUMH B NPOSBICHHAX
OCHOBHBIX NIPHHIMNIOB PaGOTHI FOJIOBHOTO MO3Ta.

Kpacroe M.JI. u dp. Bes sbicmas maremaruka. T. 1-6.
Bimsnue mobamabx H3Menennii mpupoHoli cpensl. Pen. Jlasepos H. II.

Mapeyauc Y. 4., bBpeeaosze I0. H. Pagmamyonnas Gesomacuocts. ITpuunmmbl
H cpeacTBa ee obecnevenus.

Momysoea I. B. CoenuHennsi MHKPO3JIEeMEHTOB B II0YBAX: CHCTEMHAs OPraHM3a-
nusl, IKOJIOTHIECKOe 3HAYCHHE, MOHHTOPHHT.

Husoeyes B. B. Bpems u MecTo ¢usukn XX Beka.

Hoeuxkog I'. I'. PocT H 3HepreTHEA Pa3BHTHA KOCTHCTHIX PHI0 B panHeM ORTOreHe3se.
Ipuzoxcun H., Cmenzepc H. Ilopanok U3 xaoca.

CucTeMHble ACHEKTH ICHXMIecKol esrensaocT. Pex. Cydaxoe K. B. u dp.
CrpaTerds BbOKHBAHMS: KOCMM3M H 3Kojorust. Pen. Decenkosa JI. B.
YeoBedecKHii IOTEHNMHAN: ONKIT KOMILIKCHOTO noxxona. Pen. Pposoe H. T.
Dbenune B., Dneenv A., Daiicmens P. DU3NKa NPOHECCOB IBOJIONMH.

e
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IIpeacrasaser Bam cBom Jrydmme KHMIH:

Kanuua C. I1., Kypoomoe C. IT., Manuneyxuii I. I. CHHepreTHka M NPOTHO3bI
Gymymero.

C mo3uuMii CHHEPreTHKU M HEJMHEeHHOM TWHAMUKM paccMaTpUBaIOTCS IPO-
OyeMbl, elle HeaBHO LIEJTMKOM OTHOCHUBIIMecS K chepe ryMaHUTapHOIO 3Ha-
Hus. Cpen HUX MaTeMaTH4ecKoe MOJETMPOBaHNE MCTOPUYECKIX IIPOLIECCOB,
riao6GaabHbIe JeMorpabudecKue NPOTHO3k, CTpaTernyecKoe IUlaHupoBaHue Oy-
IyIIETO YeJIOBEYeCTBa, M3MEHEHUE WMITEPaTHBOB Da3sBUTHUSA IMBWIN3ALMHU,
TIPOrHO3 Pa3sBUTUA CUCTEMB! 00pa30BaHMS.

AKTyajBHOCTb M OCTPOTa OGCYXIaeMBIX IpoGjieM mobyawia aBTOpOB IIpH-
GerHyTb K HeoObIYHOM (opMe H3NMOXEHUS. AHaJM3 Hay4YHHIX PE3yJLTaTOB B
Pa3IMYHbIX YacTAX KHHUTH IpeBapseT IpedebHO IPOCTOe U SICHOE M3JIoXe-
HUe pa3BMBaeMBIX aBTOPaMU KOHLEIIIMIA U ITOy4aeMbiX BEIBOXOB. DTO HeNaeT
KHUTY JOCTYIIHOM He TOJBKO IJisi CTYAEHTOB, acllMpaHTOB, MCCenOBaTeNel,
HO ¥ IS IIMPOKOTO Kpyra yurarejeil, HHTepeCcyIOIMXCS 3aBTPALIHUM JHEM
YeJIoBeYecTBa.

Ipuzoxcun H., Cmenzepc H.
Bpems, xaoc, kBaut. K pemennio napanokca BpeMeHH.

Knuwra naypeara Ho6enesckoit npemun Wieu Ilpu-
rOXHWHA M €ro IMOCTOSHHOMN coTpyaHuIn K3aGesutsl
CreHrepc IMOCBSIIIEHa LIMPOKOMY Kpyry IpoGieM,
MHTEHCHBHO M3y4aeMBIX B pyKoBoauMbix IIpuroxu-
HBEIM MeXIyHapoOHEIX HMHCTUTYTaxX GHU3MKA U XU-
mun D. Coneba B Bpioccene u Llentpe uccienopaHuit
MO0 CTaTUCTHYECKON MEXaHHMKE M CJIOXHBIM CHCTE-
mam B OcTune (mrar Texac): BpeMeHH, CIy4alfHOCTH
M Xaoca, MHAETEPMMHN3MA U HEOBPaTUMOCTH («CTpe-
JIHl BpEMEHU»), CAMOOPraHU3aLMM ¥ BOSHUKHOBEHHUS
JIMCCHUITATUBHLIX CTPYKTYD, a TakKe 00CYXIEHHUIO pa3-
JIMYHEIX aCIIEKTOB M IIEPCIIEKTHB HOBOM MapamXurMal
COBpPEMEHHOI HayKH, OXBaTHIBAIOLIEH HE TONBKO ECTECTBO3HAHHME, HO U 06ILe-

CTBEHHHIE ¥ GOLIMAIbHBIE TUCIUIUTMHEL %
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