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TKAI{EIZ IN VITRO

BaxHrru Saxropolr, BJIZtIoqzM Ha yc[elrrHocrb p€r3MHox{eHLrrr roro r.rJrrr ,oHoro BLrAepacrenuit, flBlrfl'eTcfl rrlaTare.Ilbnaf, cpeta, Koropa-rr AoDKHa coAepxarr c6a-rrancuponanHrrfi
CocTaB MaKpO- I4 MLIKpoSJIeMeHTOB' yfneBO.4OB, BI4TaMZHOB, BI4TaMI4HoB, peryn.lTopoB pocTa.
AM14HOKI4CJIOT.

Ha ceroAnn]trtuuit' AeHb paspa6oraso 6onrruoe KoJrlrsecrBo craHAaprnrrx 11pon ncefr
rrl{TareJlbHhrx cpe.q AJUI Bblpar\LrBaELrfl pacrenuit B aceurrr.recKofi Kynbrype. ycloBH o nx
Mox(Ho pa3AenLIrB Ha ABe 6olrruue lpyflrlhl: cpeArr Anr KynbrzBkrpoBaHnfl TpaBflHr{crbrx H
ApeBecHbIX pacreHuil Haw6onee I{3Becrnofi flBlrflercfl cpeAa Mypacure-Cryia (MC, MS),
paspa6ora:Hnafl s 1962r. Kar uorasblBaer rlpaKTrrKa, KoMrro3rrrlLrrr KoMrroHeHToB srofi cpeAEr
oK€l3illlacb sau6otee yHllBepcaJlrHoff Anf, KynbT[Br4p oBalkrfl rrpeAcraB u1,e;,eit Mrrorr4x
celrefrc

ApYrofr
wPM (

Muu ep att b Hbt e Ko JVno H eHm bt num am er b H bt x c p e d.

K lurarcpoeJreMeHTaM orHoc-ttr 6 ocnosHhrx xLrMIrqecKI,IX gJIeMeHToB, Koropbl e paare1krfl
rloJD4laror us cy6crpara: onu Heo6xoAr4Mbl AJLfl ruo6oro pacrr4TenbHoro opraHr43Ma 14
BXoArr B cocraB Bcex nporuacefi LI KoM[[eKcHEIX y4o6peuufi: a3or, ra-rrrqzfi, rcaswtft,
Soc{op, uatnnfi, cepa. Vrnepo4, BoAopoA 14 K}rcnopoA pacreHr4.f, ronrraror r.r3 no4nofi
Sa:u Kynbrypanurofi cpeAbr ri r{3 Bo3A}.D(a.

Asor - OAI4H LI3 Bax{Heittttux gJreMeHTor, ueo6xoAr{Mblx AJUI HopMzurbHoro pocra u
pa3BuTIJl pacrenufi. B rcylrryp€ulEHblx cpeAax oclroBHhrMlr I{croqHr4KaMkr a3ora .sBrurrorc-f,
an'ruoutrfrurre (NH4+) z nurparHT.Ie CNo3-) Soprrau. Asor BXoAr4r B cocraB aMrrHoKr{cJror
(6enron), HyKJIeI4HoBbIX KlIcJIor, IrI{rMeHTo" l"oopo$znnrr), arrK€uror{.{oB, ropMoHoB Lr
Apyrlrx opraHuqecKkIx coeAl4HeHufi. leSuqLIr a3ora xapaKrepr43yercr xnoporr4qHocrbro,
yrHereHlreM pocra 14 3aMeAneHHeM o6Iqux reMrroB pa3Bkrrur pacreH4a B UenoM.

@oc0op [ocrynaer B KopHeByIo cLIcreMy rz Qynxq"o""py", B pacreH vrLr B BLrAe
oKI4cJIeHHbIX coeAzlJenuir, TJIaBHrIM o6pasou ocrarKoB opro$oc$opnofi Klrcnorbr (H2p04-,
rP042-, P043-). Co4epxanue Socsopa B pacreHr{.rx cocraBrurer oKoJro 0.2% Ha cyxyro
Maccy. @zszororl4qecKoe 3HaqeHLIe Qocsopa olpeAeJurercr reM, qTo oH BXo,ur4T B cocraB
PtAa opraHI4rrecKLIX coe4nueHr'rfi, raKLIX, KaK HyKJIeI4HoBhre Kt4cJrorhr 14il( 14 pHK),
HyKneorI{AbI (ATO, HAA, HAAO), HyKneoilporerrAhr, BrrraMrlHbr 14 MHorux Apyrr4x,I{lpalolllux rleHTputrlbHylo ponb B o6uene BerrlecrB. (DocQonrznr4Ahr rBJ1f,rorc,r
KoMrroHeHTaMI{ 6uoloruqecKlrrx rvreu6pan. Muorue Br{TaMr4HbI v r4x [poLr3BoAHbIe,
coAepxarql{e Qoc0op' -fiBJrrrorcr roSepnaeHTaMli LI rpr.rHrrM€rror HerrocpeAcrBeHHoe y{acrueB KUTilrLrrkrqecKLIX peaKIILI-ttX, ycKoprrcqr4x TerreHr4e naxnefiruzx IIpoqeccoB o6uena

rzx n 6lronorr{qecKoM orr{oruenuu SocQopHhrx
QocQopuofi rucnorrr. BaxsBrM coeAr{HeHzeM,
eBfl3vr, flBrrflercfl AT@. flornouqenzro Qoc$opacnocoocrByer BhIAeneHI4e KopruIMtI KI4cJror, Qepueuron, yrJIeBoAr{crbIX Ber{ecrB.

He4ocraror $oc$opa BIr'rfler rlpaKTrrtlecKr4 Ha Bce [poqeccbr xr*HeAe-sreJrbHocrk'
pacreuzfi' llpz $ocQopnou roJIo.qaHIlI4 Ha Jrl4erb.nx, He3penbrx nnoAax rro.f,BJurrorc.rr
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MeprBble HeKporuqecKlae ruITHa' orpacra JlncrbeB cTauoBrrrcx rony6o"uro-ri' e*- lrnkrTeMHo-3eJreHM' B HeKorop'rx cnrrarx na6nro Aaercfl HaKolJreHr4e EpacHoro rrr4rMeaHTOI{UaHa.
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Marnuft [ocryrraer B pacrerrr{e B BLrAe I{oHa Mg2+. Co4epxaHlle MarHLrs' B pacrelJr

cocraBJrf,er B cpeAereNr 0.I7yo. MarHufi BXoArrr B cocraB ocHoBHoro [LIrMeHTa 3eJIeH

JrrlcrbeB - xrropoQuua, roAAepx(r4Baer crpyKrypy pll6ocoM, cBt3blsas PHK u 6et'

flosrovy cuHTe3 6elxa He r{Aer rrpu HeAocrarKe Mar:nvtl, a reM 6onee B ero orcyrcrB.

Baxnofi oco6ennocrbro MarHI{rr f,BJrrerct ro, tITo oH cBt3brnaer SepnaeHT c cy6crparovt

TIdrry xelalrofi cB.fl3rr (rlerunenv4rrag. cB-a3b MelKAy opraHI4qecKI4M BelqecrBoM

rcarzonolr). Marnnfi aKrr4Br/rpyer raKue $epueuru, KaK ruil(- 14 PHK-nolI4Mepa

aAeHo3r{Hrpra{ocQarasy, rJrroraMarcr,rHTera3y; Qepvrenrrr ) KaraJrr43zpyloqze [eper

rcap6orcculrHofi r-pyrrnbr,- peaKrlr4lr rap6orcznllpoBaHrlx kr 4er<ap6oral4nkrpoBaHl

$epvreuru rJlr,rKoJrrr3a vr quKJra Kpe6ca, MoJroqHoKrlcnofo vr clLtproBoro 6poxenl

Ilocr<olrry uarnnfi BXoALrr B cocraB xnopo$ulla, To rlepBbrM rrpkI3HaKoM ronoAall

flBIIfle'I Cfl. LIHTeHCUBHO e IOX(eJITeI{V e [apeHXLIMEI nLICTa'

Xelego BXoArrr B cocraB pacroevr B KoJIHrIecrse 0.0802. Heo6xoAl4Mocrb )r{eJll

6rua rroKa3aHa B Tor xe [epuoA, rrro LI ocrarlbHbrx MaKpoDneMeHTon. flosrovry, HecMol

HA HT4qTOXHOe COAepXaHLre, efo ponb paccMaTpl4BaeTc.fl BMeCTe C MaKpOsneMeHTaI

Xereso [ocryrraer B pacreHr{e B nu4d Fe3*, a rpaHcrloprl4pyerc.l B JII4crbt tlo KcLIJreMl

BnAe rlilTpara xeJre3a (III). .Polr x{eJle3a B 6onrruuncrse cJDrtIaeB cBs3aHa c (

cnoco6Hocrbro repexoAurrb r43 oKr{cJreHHofi Sopurr (Fe3+) B BoccraHoBneHHyro (Fe2+'.

o6palro. Xeneso BxoArlrr B cocraB KararrraTt4qecKux IIeHTpoB MHoTIIIX oKIlcJrr{TeJrbI

BoccraHoBlrreJrbHbrx Sepl,renros. B euAe reMr4Honofi rpynul{poBKl{ oHo BXoALIT B coc:

QepueHron, KaKIII{ToXpoMbI, IIIIroxpoMoKcI{Aa3a, HPITpaTpeAyKTa

HLrrplrrpeAyKTa3a, JrerreMor-no6zn, Kararla3a vr [epoKcl{.qa3a. I{uroxpoMu€I-fl clrcre

flBqrflercfl neo6xoAuMbrM KoMrroHeHTo 4rrxarenrHofi Lr Qorocunrer[tlecl
oneKTpoHrpaHcrroprnofi qeru{, Kporr,re rofo, qenrrfi pra SeprvreHToB coAepx{I4T xeJle3(

nerellonofr Qoprrle. K raKHM Qepueurarvr orHoctrcfl HeKoropble Qnanouporeu,l
Hr{rporeHa3a, xterle3oco4epxaqufi 6elor Qeppe4orczu, QnroQepptrrnH n Ap. Xent

neo6xo4raMo AJUr o6pasonaHurr xJropoQunna. B xnopounacrax xeJle3o B HereMonofi Sop
BXoAr4T B cocraB peaKqlroHHbrx rleHTpon SorocucreM I n II. He4ocraroK xeJle3a BbI3bIBi

r4HTeHcr{Bnrrfi xlopo3 Jrr{crbeB, B rrepByrc oqepeAb MonoArrx. XaparrepHblM flBlIlercfl
qTo xIopo3 rrpoflBnfleTcfl B rrpocTpaHcTBe Mex(Ay )Ifl{JIKaMU, trPtr STOM XeJITat [OBepxHo(

nrrcrbeB rroKpblTa cerroft 3 eJIeHbIX x(I,IJIoK.

Muxpoeleuenmr:
K rpynne MrrKpo3neMeHToB orHoc.nr He3aMeHI,IMbIe x?IMI{qecKlIe 3JIeMeHTbI, Korop

Heo6xoAnMhr pacrenLrflM B KolnqecrBax O,\lYo H MeHee (n pacuere Ha cyxylo vraccy). P<

6olruzncrBa MuKpogJreMeHToB orrpeAeJreHa )nracrlleM B aKTLtBHbIX IIeHTpax Qeprrlenr
rlooroMy rax 4e$uqrrr Mox(er HerarrrrBHo cKa3brBarbct yxe Ha caMblx paHHLrx sTaI

oHTOleHe3a.

MapraHeq rrocryrraer B pacreHrre B BrlAe I4oHoB Mn2+. Cpe4Hee coAepxal

MapraHrla B pacreHr4rx 0.001%. Mapraneq xapaKrepu3yerct BbIcoKrrM rloKinareJ

oKr{cJrr{TeJrbHo-BoccraHoBt4TeJrbHoro rroreHllu€ua. On neo6xoArau Anfi HopM€uIbHl

rrporeKaHl{rr SorocnHrera, [ocKonbKy BXoAr{T B cocraB aKTIlBHoro IIOH'

Kr{cnopoAoBbrAeJrf,rorqefo KoMrrneKca QorocucreMbl IL Kpoue rofo, MapraHeII yracrBye

BoccraHoBJIeHrdI{ C02, lrrpaer ponb B [oAAep)KaHvrv crpyKTypbr xJropolJlacroB, f{acrBye
a3orHoM o6rraene B BoccraHoBJIeHr{Il HLITparoB Ao aMMLIaKa. Mapraneq aKTLIBI'Ipyer 6olee

SeprraeuroB, f{acrByroqvx B peaKrlr4rrx oK}IcJIeHLITI-BoccraHoBJIeHrr{, 4erap6orcfinl{poBa]
r{ rlrAponnza.flpn HeAocrarKe MapraHqa Ha Jrrrcrbgx rlotBJulrorct xeJlTbre I{ HeKporurlecl

rurHa - Toqearnufi xlopo3 Jrlrcrbee. Oco6eHHo rIyBcrBrITeJIbHbr K HeAocrarKy Mapral
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tIBIJrbIIeBhrx rpy6oK. llpn ne4ocrarKe 6opa uepnrrfi cr{MrrroM - sro otroipu""e roqKr
pocra, ocraHaBJlr4Baercfl pocr uo6eron kr ropuefi, JrucroBbre l.*racrr4]F'Kn yronrqarorct
cKpfrllBalorct, craHoBrrcr noMKr4Mr{, Hapyrraercs. pa:rBr{Tr4e cocyAr4crofi czcrelrbl, KJrerKr
rrJroxo aIaQ Q epeHqr,rpyrorcr.

Ko6alrr HaxoAllrct B rKarurx pacreHzfi e r4oHHofi (Co2+, Co3+) Lr KoMrrJrercHoi

Qopue. Co,4epxauue ro6a^nrra B cpeAHeM cocraBrurer 0.00002yo. Oco6enno xo6alrr
neo6xo4Illa 6o6oeHM pacreHrinM, rrocKonEKy yracrByer n Szrc ar\krrr arnaocsepHoro a3ora
Ko6a-rrrr BXoALrr B cocraB ro6alalrzna (nutarvrnir B 12 u ero rrpozrno4Hue), rcoroprrl
cl'IHTe3l{pyercfr' 6ar<repzxtvrz B ruy6enrrax 6o6oerrx pacrewuit llorasano Brrarfl:rtLre

ro6alrra ua Syurql4oHLtpoBaHze Sorocr4HTerr4qecKoro annapara. cr4HTe3 6eltxa, ero cB.s3r
c ayKcIrHoBbIM o6rueuona. Tpy4nocrb perxeHr4lr Borrpoca o neo6xo4lrMocrlr rco6alrra 4ru
Bcex pacTeyuit 3aKJuoqaerc.f, B ToM, rrro norpe6nocrb B HeM qpe3nrr.rafiHo M€ura.

Hzrenr [ocryrraer B pacreHlrr.rr B BLrne rroHa Ni2+, Ho Moxer raK]Ke HaxoAr4Tbc.rr E

BLIAO Ni+ H Ni3+. Polr HI4KeJUI Anrr Bbrcruux pacreHuit rcarc MuKpoeJreMeHra 6sna AoKa3aHa
HeAaBHo. [o eroro cqpITarLI HrrKeJrb ueo6xo4zMhrM MkrKposneMeHToM Mnorr{x 6arcrepzft. V
BbIcIIII{x pacreuzfi HI4KeJIr BXoArlr e cdcrae Qepueura ypea3br, rcoroprrfi ocyrqecrBJurer
peaKlluro pa3nox(eHut MorreBkrHbl. Huxelr aKTnBr4pyer prA SepueHron, B T. rt.

HI4rparpeAyKra3y u Apyrkrq oKa3brBaer cra6unu3lrpyroqee BnLr-rrHLre Ha crpyKrypy pn6ocolt.
Xnop [ocryraer B pacreHr4e B Br.rAe Cl-. Xnop neo6xo4zM AJrf, pa6oru Qorocucrelau

II ua grarle QorocvHreTl{qecKoro pa3noxennfl BoAbr r{ BbrAeJrelva KT4arropoAa. flor<a^aauo
Blrraxrrure xJIopIrAoB Ha AeneHr,re KJrerKz. lhrerorcr cBeAeHuA o Brrnflnrlrr xJropa na agornrrfr
o6vren. Tar<, xnopLIAbI crllMynr{pyror aKTZBHocrb ac[apafltHcrrHTera3br, Koropat fracrByer
B nepeHoce aMuuorpyrlbl Ha acnaparr{H. KoHqeHrpxpyflab B pacreHnLt B BaKyoJr-flx,
xnopl'IAbl MoryT BbrlroJlurrrb ocMoperynupyroqyrc QyHrcqzro. HeAocraroK x;ropa
npo-trBnterc.l peAKo z na6moAaerc-rr roJrbKo Ha orreHb ulenoqHbrx cy6crparax.

llo4 go6auullor K cpeAaM B Br4Ae kro1rkr1a Kuilrs (KI). Bxo4zr B cocraB HeKoropbrx
AMI4HO KUCIOT. HEO6XOA}IM B HC3HAT{N TEJIbHbIX KOJILI.IC CTB AX.

Op z auuu e c Kue c o e d uu euun.
YruesoArr:
K rpyuue yrneBoAoB orHocsr nau6oree qacro Bcrpeqarcrqrlecr B TKaHf,x pacreunfi.

opraHlltlecKkIe coeAl4HeHnf, - MoHo-, Ar4caxapur4br, KpaxMan, rleJlffono3a Lr Ap. Vrueno4rr -
He3aMeHHIvIbIe KOMnoHeHTbI rII{TaTeJIbHbIX CpeA AJUI KynbTLIBPIpoBaHIM I/BonLIpOBaHHhIX
KJreroK Lr traueft, TaK KaK B 6oruru?rncrse cnfraeB rrocJreAHrle He cuoco6su K
anrorpoQHoMy rII4raHLIIo. garqe Bcero B KaqecrBe LrcroqHr4Ka yfnepoAa zcnonmyror
c€xapo3y llrtpl rJIIoKo3y B KoHrIeHrpar\Lrflx20-40 r na I n pacrBopa. Caxapo3a- Aucaxapvq,
HaIa6olee paclpocrpaHennrrfi B pacrl{TenbHbrx rKaHrrx, cocroxrqzfi krs 2 xuMl,IqecKu
cBt3aHHbIX MoHocExapoB: B-Qpyrro3br r4 o,-rJrroKo3br. 3ro ocHoeHofi 3Heprerrl.{ecKrafi
Marepv€ul pacrenufi, o6pasyolluitcx B rrpoqecce Qorocr{HTe3a. ltlseecrHo, rrro r,r3Merurf, ee
KOHrIeHTpaqurc uvtarelrnofi cpeAe MO}I{HO CVUIECTBEHHO BJII4'ITb

- )KH3HeHHo BOKHrIe Anf, HopManbHoro p€r3Br{TLrA pacrenufr BerrlecrBa.
HeoAHopoAHar lpyrrrra opraHlrrrecKr{x coeAr{HeHuit, uaswrtr4e Koropbrx B

^w-ru{vqrp4r{zrKr E uzrrarsJr.bHul4 upcllg M()}t(H() cyxIecTBeHHo BJII4TITb Ha Ha xapaKTep
naopQoreuesa, oco6eHHo rrpla B3ar4nao4eficrnz c perynrropaMlr pocra. Eolee roro, Haruqrle
caxapo3bl (zlu Apyrl4x yrneBoAon) r cpe4e ArrA yKopeHeHu,s Heo6xoAr4Mo, TaK KaK B cJDrqae
ee orcyrcrBr4fr Aaxe [pr{ Harlt,rqw ayKcr4HoB rrpoqecc pr,r3oreHesa (o6pasoBaHr.rf, ropuefi)
cyqecrBeHHo 3aMeAJurerc_lt znz noo6qe [peKparqaerc.f, .

Bzrauvsrr:
Burauurtu

3ro aocraroqHo
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ll'rareJrbHofi cpeAe Heo6xoAzMo B M€ur'x KorkrqecrBax, oAHaKo orcyrcr"". lorroro r4JrrrHECKOJI'KI4X BIITAMI4HOB MO)KET CYUIECTBCHHO CKA3AT'C,I HAopraHrI3Ma. J --- v^clJ4r-bux Ha pa3Bkrrr4pl paCTI4TeJIbHoro

Bumauuuut epynnu B ueo6xo4zv*r rnfl o6ueua BeqecTB u pocra pacrewuit,6olrruz'crBo LI3 Hr4x BX.A''T B cocTaB AponoKeBoro gKcrpaKTa, xoroprrfi paHErle o6rr.r'o
ffHffi"ffi1""1""rY1#ul rxaHef i"ttpu MHoil4e n3 KoMrroHeHroB rocneAHero
PeKoMeHAyeTcr BHocraTb orn nx

Tuarwn (rzrauuu Bl,
cpeA' noroMy uro Synrrlr4oHr.rpyer n @opue nzpoQoc@ara r efi

opraApararkraM'Hu 
" 

*o"u.rrrpuq"r,.0,1-10 rv'lr. 
B

(nuravun 83, nurarzu pp, cousxo2) - upe4ruecrBeH'LrK
coeAr4HeHufr n u-e1169nrcMe pacrenzfi. Oan ;; Or"ou"oHLlKorz'onofi xzcnorbl rpo-'B erc-f, B cr'rHre3e HAAo 

" iIA6. B LrraMVHpp 4o6aurrror KHeKoropbrM cpelaM B KoHr{errrp ar\uflxor 0,5 4o 1 lrr/n.Ilzpa4orczH (nzraMrrH 86, CgHl1N"6ii raKxe crD/xr4r xo0epuenroM HeKoropbrxpeaxqafr o6uena BerqecrB. Ilzpz4or<craH 3aHLrMaer BalKHoe Mecro B Mera6onzsMeaMkIHoKacJIor' rro3lrrLIBHo BJILL{.T Ha irpoqeccbr ,,pop acTaHr4flceM{H r4 pocra npopocrKos. Bcoc 
afl B a B KoJrnrrecrBax 0,5_1 rrar/n.r43 
"li#'u.' )n{acrrde B #:ffi:ffi:::*mfm"l:

''po .*o6rr nnen^.r,pr 
ocHoBHoM BI{TaMr4H c acfronb3yroT KaK uoulHrrfraHTzoKcr4AaHT' '*o6rr [peAoTBparI{Tb senonrHoe oKrrcJreHr.re pacreuuit, coAepr{arqnxseuonrHrre .M.JIEI' oanaxo 

""tut"n c Henrsf [crroJr'3oBaTb Arrr4TeJrb'o, rrocKon'Ky oHMO)KET CTATb OKZ

Pz6osnaJJ"et##:"tif,"X#ffi o, c17H2-0N4o6) aKrlrBeH B yrneBoA'oMo6naene 14 BaxeH Anfl KJIer( qHoro AbrxaHrr.fl. Iro4o6Ho ,po"", BoAopacrBopaMhrM

;trffiJjrX1".1ffJ" Mo)Ker cLlHre3l4poBarbc,r B pacre' urx, oco6eHHo ,u 
"u"u,"bHbrx

6-avrznonypzn, c5H5N5) Ba)KeH AJrr KneroK pacrerr uit rcaxKI{cJror (lfiilt z pHK). B rcynrrype rraueli r4Meer ctu,6-it
D-uaHroreHoBa.r Kncrrora (nzraunn B5, C9H16NO5) _ no Br4raMzH,I.OTOPTTfi flBIIflETCfl qACT'IO MONEKYJI'I KOsH3KIMA A. BICNTOITEHI{E K,ICJIOT'IB cocTaB KlnbrypalbHblx cpeA He krMeer cMErcJIa Ha paHHlirx arapr4rx pasBLrrnflrrpopocrKoB,Bepo.[THo HeKoTopEIe pacTeHr/Ur MOryT cLrHTe3kIpoBaTb ee c JrbHo.Taxxe B oTAexbHbIX cJr1..rarx B cocraB rrr4Tarenb BKrloqarcr SorrzenyroKI4CJIOTY' UUAHOXO6AJIAMLIH)IZHO3I4TOJI, 6NOTHTT,XOIII4H, O-TOK U AP.

Auunor<racao*r - MoHoMepbr 6enron, HeKoTopble ns Hr.rx, coeAu'.{rc6 cHyKJreI4HoBbIMa KI4cJIoraMz o6pasyror HyKneolporerrAbr. Ha cero4n'uHzfr AeHb z3BecrHo20 ocHoBHbrx He3aMeHIrMbIX aMprHoKr4cJror, MHorne Lr3 Koropbrx Moryr 6rr*cI{HTe3I,poBaHbr rIcKyccTBeHHo' Bce ouz [peAcraBJrrror co6ofi z-u:oruep st: L-atanun, L-
it#lf|; :":;X:r:T;, 

L-rtvraMvt*, L-wrsnu, L-npo'uu, L-cepua, L-rupozun, L_

rpoqecceecrecrBeHHof oo6ue'aBerqecrB;.fi:*LT:':";"x1'3;u"T:'":;ffirn";
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peryntropHoe BJIZ{HLIe' KoopAI'IHpIpyIoqee Qlnl,IororLrqecKr,re [poqecchr. d srofi cBfl3r1
HLIM qacro Ilpl{MeH-fierct repMI4H 

- npupoAHbre peryJurrophr pocra. B 6olbluzHcr
cJr)ryIaeB, Ho He BcerAa Szroropuonrr o6pasyrorc.a B oAHrrx KJrerKax v opraHax,
oKa3blBalor BIrlr'iIJLre Ha Apyrue. LIna're roBop.fl, ropMoHhr cuoco6Hrr K nepeABLpKeHLrro lpacreHLIlo v krx BIrufl]fl^kre Hocr4T Ar4cTaHuuonnrrfi xapaKTep. Eonrrur4Hcrl
Qr'rsraonorllqecKLlx lpoqeccoB, B rrepByro oqepeAb pocr, Qopnaoo6p*o"u""" u pa3Bkrr]
pacrenzft, perynr{pyerc-f, ropMoHaMu. Z:rlrlecrnhr cneA}.rcuze rurrb rpyln Szroropvrono
ayKcl4Hbr, ru66epennrrHbl, IIIlToKrIHLInrr, a6cqasoBar Kl4cJrora, srr4JIeH.

Haa6olee urupoKo B KaqecrBe perynrropoB pocra npLrMerurror ayKcr{Hl
rIr{TOKr{HZnU (peNe - ru66epennunrr) 14 r4x coqerailr4fl.

Ta6nuqa l. @umozopuouat, ucnorbsye^de npu tg)nbmu,uposaHuu pacmumerbHb,
KnemoK.

Kracc HassaHze Coxpa
IIIEHI4C

@zsnororuqeoKoe
.ueficrsr,Te

Ayrccuuut 2,4-

KI4CJIOTA

2,4-r
AyrczHrr oKa3hrBaror
BJIHflHpIe Ha AeJreHLIe,
pacTrx{eHkre 14

auQ SepeHrlzarlr{rc KJreroK.
B Mr4KpoKnoHarrbHoM
pa3MHO)KeHr4r4 ayKcrrHbr
uc[Ionb3yloT KaK
r4HAyKTOphr pr{3oreHe3a Ha
cTaAvu yKopeHeHr,Ur

uurpouo6eroB.
AyrczHu o6yclannr.rBaror
-f,BJICHI,IE AIIUK€LIIbHOfO

AOMI{HIIpOBAIJLr',
IrporBJurroqerocf, B

noAaBJurroqeM BrruflHkrkr
nepxyue.ruofr roqKrl Ha
NOCT TTA?VTITT{LTY

IrIn go tutr- 3 -yx cy c Hax
KIICJIOTA I{]TK

3-I4uaotunMacJr_f,Ha{
KLICJIOTA I4MK

I -HaQrarryKcycu€ur KucJrora FryK

B-HaSrorccrryKcycHat
KLICJIOTA HOYK

IJumoxuuuu
bl

6-EeHsnnaMrdHonyprrH 6-EAII Canarru Tr4rIITqHbrM

eSSerrona rlrrroKr.rHr,rHoB
flBIrfleTAfr r4HAyKrIr.Irr

AEJIEHPUI KJICTOK 14 WACTLIE
B [poqeccax
opraHofeHe3a, IJapflry c
ayKcr4HaMr4. O4narco B

opraHlrcMe pacrewuir
IU.ITOKLIHIIHbI yIaBcTByIoT
BO MHOIZX XLI3HeHHO
BaxHbIX [poqeccax.

6 - (Dyp 
6 ypr4rr aMrrHo ryp 14 H

(KraHerzu) Kranerzn

2 -Llz otertre HrrJr aA e Hr4H 2-ip

3earzn Z

fu66epenuu
bt

fz66epeloBa.{ Kr4cJrora fK fz66eperurr.rHhr 3aMerHo
ycunLIBarcT BbIT_rIfr4BaHLre

cte6rs Lr B HeKorophrx
c[]rqaflx ero Ao6aBJUtIor B
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B nporrr4crr cpeA MH

:#:':1.: "_."T:1"^1-"-::_TryTrreHHoro cocraBa: frefrroH, rLrApoIrr.r3ar KEBeuHa, ApoxoKenofiaBroJllrcar, rapro0el'*rfr oKcrpaKr, pacrrrrenbHbre coKr4, ,"oo.'.f;;;r."*##oor"u,
roMoreHar rrJroAoB 6asana.

[nn yc[elrrHoro pa3MHo)KeHI4-l in vitro B 6omruzncrse cnrraeB rrporr'cr4 cpeAnpI4xoALITct no46uparb kIHAr4BuAyaJrbHo Ar.q Ku,KAoro 
'"Aa 

r{ Aax{e copra znLr KynETr4Bapapzr3rLrqHbrx pacreHzfi .

rr3lrpoBaHurruu) r4lru xr4AKzMz. Tranz.
ax, o6rrvHo KynETuBupyror B poJrnepax c
ruefixepax nz6pzpyrorlero Tvrrra, zHorAa

afl TKaHb Ha MocrLrKtr u3 SunrrponzurrHofi
r4c[onB)aroT Anfl rrpoparquBa:H4fl CeMflH UrrLryKop fi' pAhIX rII4rareJIbHbIX cpeA r4crroJrb3yror arap-

ffi I Bo,{opocJlefr. o6rr.rHo KoHrleHrparlv{ arapaB Cpen- vvvlqDrL^w. .r5- t r tra t JI pa!:.r.Bopa.
uerb 3aHnmun: TIO3HaKOMLITBC.I c ocHoBHbIMLr [r{TareJIbHbIMLI CpeAaMII

KOMIOHeHTaMI4 AJr{ KynbrrrBI{pOBaHUfl U3}rrnpoBaHHbrx KJreroK u rraHefi pacienuft.

Mameouanw u o6op,vdoeauue: BecEI, BoAflHas 6aut,pH-uerp, Mepxa.lt nocypa(rcor6rr,craKaHql4wr,lJLlIrl4HApu), creKJI{HHbIe rIaJIoqK[r, rurrar elrr4, AptcrvrnlrupoBa111aflBoAa, rol6rr
Anfl crepunu3alJuu cpeAbl c BarHo-MapneBbIMI'r upo6rcauz, €uIIoMrrHueBaflSomra, trro"""rapacTBopbl MaKpoSneMeHToB, MHKpogneMeHToB 14 BzTaMr4HoB.

Xod oaSomau
llpzroronrrrE rrr.rrareJrbHyro cp eAy rro 

',p 
onr{cu Myp aczre - c ryra.

B uepHrtfi \wmvTp r4lru MercypKy BMecruMocrbro l nrarp rroMecrr4Tr 30 r caxapo3br,
A.JII4T' 100 vrn AucrunrrnposaHHofi BoAbr LI TrrlarenbHo pacrBopr4Tb. rlocle ororo BHecrr4 BorIpeAeJIeHHOM rIOptAKe HyxHbIe KOJILrqecrBa MaroqHbrx pacrBopoB MaKpo-, trlrxpocolefi zBrrraMLIHon (uo ra6l'n4e 2), gonecrz o6leru ao 500 ro. Iipo".p"r" pH pacrnopa. Ecnz pHrlpeBhrllraeT 3HaqeHue 5,6-5'8' B rlnTaTenErryro cpeAy BHecTI4 rro KaIrJIf,r i" purr"op KOH.Arap (6,5 r) rpeABaplareJrbHo paclrraBurb Ha no4auofi 6aHe s 400 Mn BoAbr AoorHopoAHofi roucltcreHlll4rr, BHecrLI B roroB).ro cpeAy, rIoMerIrLIBas uaro.ryofr.

[onecru o6teu pacrBopa 4o 1 nzrp a, pasrrLvrb rro xor6au Arr.f, aBToKJraBLrpoB aHr4fl.Kon6u 3arIoJIHlITs sa ll3 o6ren'ra, 3aKpbrrb BarHo-MapJreBbrMLt upo6rcavrn, cBepxy $onrrofikr rrp o cT gpLrJrlr3 oBaTb.
Tadnuqa 2' cocma, twqmovHbtx pqcnx^opo, no MC dnn npueomo,JteHun ntrmameJtuuoil

uwx

rrrrrarenbHyro cpeAy Nrfl,
BbITAII'4BAH.LIS

.rr,rzrcpouo6eron [epeA
3T2 nnl\t vranl.rAlrarrrd

Konu.Iecrno Mrr
MaroqHoro pacrBopa Ha

44, rHa I I MarorrHoro
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NH4NO3 JJ
KH2P04 3.4
MgS04.7II2O 7,4
CaCI2.2H2O 8,9 5
Mlrr<poconz, Nar na 100 Nlr Iraaro.rqoro pacrBopa
H3BO3 620
MnS04c2H2A 2230
ZnSO4.7II2O 860
KI 83
Na2MoO4.2H2O 25
CuSO4.2H2O )5
CoCI2.2H2O )5-)-
Xerar xeresa, Mr Ha 100 Mr MaroqHoro pacrBopa
FeS04 557

5Na23ITA 745
Bzrauznu, rvrr Ha 100 un vraro.urolo pacrBopa
Bzrauun C 10 5
Bzrarrran PP 10 5
Br,rrarvrun B1 10 5
BzrauuH 86 10 5

llpocrepuJrrrcoBalrHyro cpeAy pa3nLrrb B naMr{Hap-6orce uo upo6uprcau, 6au;1;aM Lr
qaurKaM flerpu, 3aKpbITb KonlaqKaMr Lr3 Somrz, IroAnlrcarb kr ocraBl4Tb B raruTHapHofi
KOMHATC.
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