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. Onueanue nporpammi:
Hacrosias nporpaMya oxXBaThiBag] OCHOBOTIONATAMIINE pasie/ikl W oDIacTH 3Ha-
HH#A, B OCHOBE [JIAHHOA NPOIPaMMBl TemaT CIe/iyouHe JHCHHITTHHBL
Cospemenibie NpodieMsl GHOMOIHHE MO CHEUHAILHOCTH ((PHIHONOTHA H DHOXHMHS

pPECTEHII).

[I. OcHOBHBIE PAZNEIhl H BONPOCH K 3K3AMEHY:
Brenenne. Omag xapakrepuernka (puinoiorad pacTenHi

OFLeKTH GHOXHMMN B PHIHONOTHA pacTeHHH — IyxKapHoTHHeckue (oTOTpodHLIE OPraHHIMEL
VHHEANMBHEIE OCODEHHOCTH — PACTHTENBHOTO  OpradwsMa;  (oTo-  H  EBTOTPOgHOCTS.
ABTOTPOHOCTE B OTHONIEHHH VCBOSHHE MHHEPAIEHBIX 3deMeHTon. (Cneumdmea ofmena
JENCHBIX PACTEHHI TI0 CPARHENHED © APYIMMH OPTAHHIMaME. KocMEUCCKas pojb 3£1EH0T0
pacreHHA. JHasende QoToasToTpodoE B COLIAHWH H NOIICPMHEHHH Ia30BOIG  COCTana
ATMOC(EPE, BOOHOID, HOMBEHHOID B KTAMATHICCKOTO PeHMA HA NIAHETE.
OpraHMsaius M KOOPIHHAIHA (QYNKIHOHANBHBIX CHCTEM  3ENEHOr0  pacTeHHi. Duiuko-
XHMHUECKHH, IROTOTHYSCKHT H DBOMIFOLUMOHERF ACTERTE,
MeToJoNorHYeckHe OCHOBRI  HCCNEJOBAHHA B OHOXHMHH K H3HOIOTHH  pacTeHHH.
Crenudueckie MCToob SHOXHMAR H PHIMONOMHE pacTenni, CodeTanne pavTHIHLIX YPOBHEH
MCCIEO0BAHMA (CVOKIETOYHEIN, KIeTOUHEN, OPradu3MeH b, GHONeNOTHICCKHH) B OHOXHMHK
W (PHIHOIOMHHE PACTEMHH.
Duanonornd M OHOXHMHS PACTEHHA — TCOPCTH4ECKAd OCHORA PAcTEHHCBOJCTBL M HOBRIX

oTpacnel OHOTEXIIOIOTHH.

I. OcHOBHBIE KOMIOHENTLI PACTHTEILHOTO 0PUAHNIMA 0 HX Gy HKUHN

1. ¥raesoan

OcofeHHOCTH cocTasa B MeTafoamaMa yisierolos pactennii. Monocaxapuibl, HX CTPYKTYpa H
BEAHMOTIPCBPALLCHHA, OCHOBHEE npegcTasHTent. MoHocaxapuisl, Kak cyDCTPaTRl 0719 CHETESR
apyrux remects. @ocdopinie AhHPEL caxapoisl B HYKTeoaHUIHGOCHATs — AKTHEHPORAHHEEE
fopMel  YTACEOI0E.  BiaumonperpallieHHA  MOHOCAXAPHIOB, SIHMEPHIAIHA, ATBIO-KCTO-
paomepn3ands, dochoMyTaINee peakiuni. TPAHCKETONAIHEE H TPAHCAIBOOIAIHEIE PEAKIHA.
ONMHrocaxapuabl, Ux COCTAR, CTPYKTYPR, OCHOBHBIE NpelcTasuTenn. (Caxaposa; NTOKaNH3auHA o
cHHTEsa H PyHEIHA. Ponk caxapoasl B OHOCHHTES e UeUo3sl. [lonucaxapuisl: cOCTAB, THILLL

ceazeil, peTeacHue, [Tonucaxapu/kl 3anacHele H CTPYRTYPHBIC. CTPYKTYPA W CHHTES KPaXMATA:
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AMMIO3E B aMeIoneKTHH, O0pasosaHie KpaxMaTibHBN 3epeH B anacalommux opranax. [Iyte
gerpagaumy  Kpaxmana (rugponws, Qoedopomus). Tomdpyverans. enmonoza. [ nukanm
EACTOUHOA CTeHEH. [TeKTHHOBEE BELECTRA,

2. dunmjis

Ofumpe ceORCTRA TANTHIOE, KNACCHPHKAIHA, HOMENKNATYPA. HACLINEHHEIE H HCHACBHILNCHHBIC
WAPHRIE KHCTOTRL KlaccHHKalng, cHuTes, KarabonuiM # dyHxipd, OcobeHROCTH CTPOSHns
HEHACHINECHHEIX SKHPHBIX KHCHOT pactesMil, Pons pecarypas B NOUISPHKAHHH TEKYIECTH
PACTHTENBHBIX MeMOpaH. Peikue ®UpHBIE KHCIOTHL TPHALAArMHUEPHIN H #X QVHEITHR,
Honapree mandas: gocdo-, cvaefo- 1 MMHKOTHIHAL {TTaKTOMHIHAR), HX POk B 0OMCHE
pyukuHonHporadH  MemOpan.  Creponasl, OcoOCHHOCTH  PAcTHTSNBHBIX  CTEPOHOH,
uToCTepHHEEL. [ NHKOINOBR, AUMIITIHKOINAR, 3PHPEL CTepHAOB. OCODEHHOCTH THOHIIOT
COCTABA PAZTHIHEN MeMmOpaH pacTHTeNRHON kKneTkn. KoMnapTaenTaina GHOCHNATEIA THIHIOE.
Ponk nmnacTHa B CHNTEE IHPHLIX KHCITOT.

IO AMHHOERCIOTED | Deakn

CTpykTypa M MOHHBIC CBOHCTBA AMMHOKHCHOT. [IPOTEHHOTEHHBIE AMHHOKHCIOTH. CHHTE:
AMHHOKHCHOT, Peakiuy nepeaMiHepopandd. Kmoderad ponk TIYTAMHHEOBOH KHCIOTH B
weTabonuaMe  amuioxucnor. CemeficTEad  aMHHOKHCIOT, OOpasymomMecs M3 [HPYBATA,
OKcAToaneTara, 2-0KCOTNYTapatd, [MHKHMATA H OpoOyveEToB oHEnd KanksuHa, @OyHELHM
CBODOAHBIX AMHHOKHCIOT M AMHHOKMUAOT B COCTaBe  OEIKOBEIX  MONEKYN.  Peakiun
JEFAMHHHPOBAHHA W NeKapDOKCHINPORAHAA AMHHOKHCIOT, AMHHOKHCIOTE Kak cyGcTpars
CHHTE3a APYTHX azoTeofepaainnx coearienni, HeDenkopbic aMHROKHCIOTEL PACTEHHE,
Ilepprunas CTPYETYPE MOMEKYIR OOMHOCHTHAA (HenTHIHaf ceash), Dudpuinspusie W
rnooynapueie Denkn. HModwunwme  csofictsn nonunentedos:  pKa  HONOMEHILIX - TPYION,
HIOICKTPHUCCKAS TOUKA. “VICMCHTBL BTOPMHHON CTpykrypel Oelkor — o-coupane W [i-
cTpyRTYpa. TpeTHUHAR W YeTRepTHYHAA cTpyRTYpa Oenxom. JlRcynndHONLE ¥ BOIOPOIHEC
CBA3H, HOHHEIE H THAOpodOoOHEE B3aUMOOCHCTBHA. PONEL  OTACHBHBEIX  AMHMHOKHCIOT B
OOpAsOBAHME M HOUIEPHAHHH POCTPAHCTREHHOR CTPYRTYPR Genkoroit Momekynsl. beaxonwie
koMmIexckl. [lonaTae cybneannnupl. QyHruRoBansaan naccnduranng deakos.

4. HyiaeoTHiabl B HYEJIEHHOBLIE KHEI0T R

[lypunoREE H THPHMHIHHOBRE OCHOBANHA. Hykmeosnnou # HYKTIEOTHOR: CTPYETYPH, CHHTCS,
pyvurnun, Hykneoaunnoaudoodare. THEIMYeckde HVEIEOTHIR H HX ponk. HykoeoTHIHLIE
KOPePMENTLL H NEPEHOCHHKH COSIHIENH, MX OCHOBHEE THIIE B OHONOIMMECKOE SHAYEHHE,
HyknenHoRRE KHCHOTHI: MEPRHYHAR  CTPYKTYPE, HYEISOTHIHRIA cOCTas. BTopHuHAad #H

TperwdHan crpykTypa JIHK. Crpyerypa PHE. Tunw PHE (mndopmannossas, rpascnopraas,
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puBocomankiag, Manbie sieprrie PHE, manse untepdepipyiomie PHE). epueHTarHBRAg
pans PHE (padoasyn). Pery/imiss cradnissocts unopmansonsoil PHE.

5, BemecTna cneuma HIHpoBAHHOTD 0DMEHA PACTCHEI (BTOPHYMHALIE METADINTEL)
OcoBeHHOCTH COETMEEHNI, KOTOPHE OTHOCAT K BETOPHHYHRIM MeTabomnTaM. OCHOBHHE KITACChI
BTOPHYHBIX METAGOMHTOB: CTPOEHHE, KIACCHHKAIMA H PACTPOCTPAHCHHE.

Aaxanoudsl; TPOTONIKATORIEL TCCBIOATKATONIR, HCTHHRER ANKAI0H/TH. OCHOBHBIE TPVIIIEL
HCTHHHELK 2/1KANOHI0E,

Hionpenouowst (Tepneronsn). (JCHOBHBIC TPYIINE HIONPEHOHAOR (MOHOD-, CECKRH-, TH- TPH- K
TETPATEPIEHOHIEL, MOMHMEPHEIE HIONPCHOHIE ).

Denoaviste coeognennn, DCuoBHEe TPYANL GeHONBHRK coelnHenni  (femonokueioTsl,
(pEHHTNPOOAHOMIRL, CTHNROCHB!, (HIABOIIOHILL M mm’pnanm[m{um, MOTHMEpPHEE (PEHONLHLIC
COSOHHEHMH ).

Munopubie Ktaces smopuynbx memaidoaumos. HebeRoBRS aMEHOKHCIOTEL ARG CHREL
[IHKOTHAR,  CEPYCOMSPMAIIME TTHKOZMAB  (ITHOKOIHHONATR), PEcCTHTCILHbIE  AMHHEI,
HEODLIMIEIE JMIHIE (WMDHBIE KHCNOTBL UHAHOTHIHIGH), OSTATHHLL NO/IHANETHNEHOBLIC
MPOH3EOOHBE, ATKAMHABL THO(ens. OCHOBHRIE NPEICTABHTENH BTOPH'UHBIX cOeTHHCHHA
KA 1070 KIACCa H HX PACHPOCTPAHCHUE CPETH pacTeHui PAsHEX BHAOE.

flymu  GuocHmmess OCHOBHEDY KIACCOR  BTOPHAHER  MeTabomuron.  lIpemuccrbednikn
BHOCHHTC3a BTOPHUNLIX MerabomHToE. ToMKH "OTBETBICHNA" BTOPHUHOIO ME rafoIHIMa o7
MEPBHIHOID. Momndukarsu BTOPHYHRIX METAGOIHTOR {TIHKOIHTHPOBAHIHE,
FHAPOKCHIHPOBIHHE, METOKCHIHPOBANNE, METHIHPOBAHUE). DHIHMOIOIHA CHHTEsa BTOpPHYHEX
setadonnTon. OcHOBHBE  epMeHTEL DHOCHITEA AIKAIOHACE, HICUPEHOHIOD. heHOTEHE
COCIMHCHHA, ux xapakTepneruka. JlyGmaporanie O¥TeH CHHTE3L BTOPHHUHEIX METADOIHTOE R
pacTHTeNnsHOHA KneTke. Hemesanowaminif oyre CHHTE3A H3ONPEHOHIOB, Cro JIOKATHIANHA H
SHENCHHE.

G, MepMEnTLI B MEXAHMIMEL HX AeicTRIN

XapasTepucTHKa (EPMCHTOR KAk BRICOKOCHSIHATHIHPOBAHHEX DENKOBMX KATAMHIATOPOB.
Mpocrerideckas wacth Qepmenta. Kodaktopul depumeHTaTHBION pragiHi. FHepreTHHecKan
OCHOBA KATANHIA: AKTHBHLI ventp (epumedta. Crneuudm4HOCTL  ICHCTHHA thepMeEHTOR,
MepMenTHan KHHeTHEA, DepMenT-cyDCTPATHRI KOMILIEKC. Vpapuenne Muxaoauca-MenTen.
Bemmuminl K # Vi HX OHOI0radecknil eMbics. Murnduposanue depmenton. JlefcTene pH n
TEMNEPATYPEL HA  CKOPOCTE  depmenTHOd  peaxuun. KOHKYPCHTHOC, HEKOHEYPEHTHOC H
HEOOPATHMOE MHIHOHpOBaHkE. MeXanHIMeL perynsilin GepMeHTHOR AKTHBHOCTH. Perynaumna

Ne NPHHUANY OOparHoH CBA3M: AKTHEALNA H HHTHONpOBANAE.  ANTOCTEPHISCRAA Pery1aums.



Muaykums ® penpeccus cuuresa, Hioanumul B kowdopmepbl. PeryvIHPOBIHHC ¢ YHACTHEM
TPOTEHHKHMHAS,

Il Pacrurensnan KIeTKa
CTIpYETYPHO-HYHEIMOHAI hHAS OPTAHA3ANEA PACTHTEILHOH KIeTki. [IpRHIHIHAIBHEIE OTTHYEHA
PACTHTENLIOH KICTKM 0T #HEOTHOH. TeopHa cHMOHOTHHECKOTO NPOHCKOKICHNE PACTHTENRHOR
ENeThH (CHMOHOIeHes).
fapo. OcoDeHHOCTH OPraHM3alNM  KIEPHOMO remoma  pactcHui, CTPYRTYpa  remoMa,
nonuMopduaM  pactetenshoit  [IHK. KoneiimocTe pasumx  redos W ywactkos  JIHE
OcofenpocTd MeTHnupobania pacTiTenasnoid JHE » ero BIMAHAE HA DECIPCCCHEY HUEPHBIX
renos. [etepoxpomarus ¥ avNpoMatHi, Poas THCTOHOE B PETVIAIHH AKTHEHOCTH TEHOMA.
MofibHBle TeHeTHYeCKHe ICMeHTH  pacTenuit  (Tpascnosonsl).  JIHK-TpancmozoHbL
Tpancnoaasa. HepenmukarneHas TPAHCIOIMINA (11a npaMepe Ac # DS — 31eMeHToR EVEVPY3bl),
BapranTel (CHOTHIHYCCKOTO TPOABISHHA AKTHBHOCTH HEPETUIHKATHBHLIN TPaHCIOIOHOE.
Perporpancnosossl, Podk ofparnoi TPAHCKPUITAIHL B PETTHKATHEHOR TPACIOSHIIHH,
TnacTuanas cuerema, THILI naacThi, ocobeHHOCTH CTPOEHHA, OHTOICHE:, | eHOM NIacTHIL
TIpOKAPHOTHYECKHE YEPTH M KONAHHOCTE NIECTHIHOTO TeHOMA.  |IOMHIHACTPOHHBIH - THI
PEMIHKALEE INACTHIAHRX Tenom. Mosamusan CTpyKTYpa TNAcTHAHBX resoB, (oIpenanie
nnactuaacil PHE, crinaficwur ® pegaktapopanie TpanckpunTos. CraluibHOCTE MIACTHAHOH
PHE., Curte: Oenka B mmacThiax H ero pervisums csctod, PHR-nonnmepatel nnactai,
IACTHIHEE PHOOCOMEL Heoiinoe KOIHPOBARHE OONBUTHHCTEE  KOMIIOHCHTOB
(oTocwAaTeTnueckoro  annapara:  CL DI nuroxposm-be/f-koMnnexca, ATO-cuHTazhI,
nnacruauoii HAJ-H-nerunporenass, PyGucko. TpaHcnopt B NIACTHOER DETKOB, KOIHPYEMEIN
AIEPHBIM TEH0MOM. PaIMHORCHNE H HRCISIODAIHE NITACTHA,
Muroxonapun pacrennii. OcofcHHOCTH CIPOSHNS MHTOXOIIpHH pactendi, Ocofennoctn
CTPYETVPE  MHTOXOHIPHEIBHOTG  TeHoMa  pacTeHdil.  PekoMORHALHOHHAA — SRTHEHOCTH
MHTOXOHApHanbHoro renoma.  [IpokapuoTHueckne HepThl H o PaIMCp  MUTOXOHAPHATEHOTO
revoma pactenuil, Mozapusan  CTPYKTYPE  MHTOXOHIPMAIBHBIX —TEHOB, CIUTAHCHHD M
peNaKTHpOBaHKE TpaHckpHnToR. OcofeHnocTn cuute: Gelka B MHTOXOHIPHAX, PHOOCOMEL
MUToXOHApHH, TpancnopT Genkor w HexorTope T-PHK n3 anpa » swroxorapmo. deoiisoe
KOOHPOBAHHE (HACPHOE H MHTOXOHIpHATEHOS) OousmimHcTea Genwos ApxateasHoil ITLL
HAJIH-Iermaporenassl, CYKUMHAT-JETHAPOTEHATEL,  UHTOXPOM-D/C-KOMITERCA, LOHTOXPOM-
okcaaasut, ATd-curTasel, BaanwoneficTede SACpHOIO W MHTOXOHIPHATBHOID ICHOMa TIPH
BOSHHEHOREHHH MYIKCKOH CTEpHALHOCTH ¥ pacTeHHl.
Meperoc  TeHeTHHECKOTD  MATCPHATa  ME#lY  OPIEHCIlaMH B [POLScee  KOSuooOlUHH.

CosMecTHas palfoTa TPex TelHoMOB (AISPHOTY, NIACTHIHOIO, METOXOHIPHATRHOT).
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Mepokeneombl. THmE nepokencos, ODpaiobaiie akTHRHBN QOpM KHCTOPOI B IEPORCHCOMAX
H raMokeHcoMax. ConpmecHne MeTabOTHYeCKHN IPOLeCCOR B KIETKE HEpes NEPOKCHCOMED H
ranoKcHCOMEL TpascnopT DelkoR B TEPOKCHCOMEL,

Memfpannuie cHerTemMbl pacTHTeALHoH EaeTRM. |Dmsanesya, Toxommacy, P, anmapar
I 'os .

Mamatesmma. OcobeHHOCTH CTPOSHHI IUTasMaieMMel, TpancnopTHee CHETEME] TINAIMATEMMEL,
MPOTOHHAS IHEPreTHRA Tpanenoprae cueter, H - ATd-aza P-runa.

Tononagen., OcoBCHHOCTH CIPOEHHA TononTacTa, TpaHciopTHEE CHCTEMB! Tononascra. H-
AT M-sa Vorena, mapodocdarasa.

Fndoniaiwantuseckui pemurymys (20) pacmmersion ciemin, ©yuximn 3P Wepoxosateii 1
rnagenil 9P, Painuumsie  GyHEUMOHANLNLIE YUacTEM  pacTHTensHoTe 3P, CorHATBHEE
NOCHeNORATENEHOCTH  Gelkok, Tpamcnoprepvemwix 8 3P KDEL-nocienosarensHOCTD.
Oncocomer.  Mopuupopanse  oncocom, OCoDEHHOCTH HAPYHHOIO CI08 OIE0COMD HANHMHE
MOHOCION TOIAPHELX JTHOHAOE ¥ cnenuduuecknx denkos, bHOTEHET 0NS0COM H HX NETPA/IANHA
B MPOLECCE NPOPACTAHIA ceman. benxopsie Tena, PopMHpOBANHE DEIKOBRIY T 1 HX (PyHKLHH,
Annapam Tonedowcn (Al pacTeTenshofi knetkn. Crpoenne AT 1 0Co0EHHOCTH CTPYKTYPH Al
pactrrenbiol kneTen. JueTnocombl, 100BTKH-MATPHES, TPAHCIOPTHEE BEIHEYILL Mexanuam
TpaHcnopTa. THIEL TPAHCHOPTHRY BEIHKYN B 3HBMCHMOCTH OT HANPABICHHA TPaHCTOPTA.
(CHOBEBIC  HANPARIEHHS TPANCHOPTd W TPAHCTOOPTHPYEMEE — BellecTRa.  DyHEUHM
pacTHTENLHOID Al

Barcyonw, JIHTHYeCKH | 3anacalonini THIRL BaKyoueH. benkoBhle MapRCPbl THIOR BAKYOIEH.
CHIHATRHEE TIOCHCOOBATEIRHOCTH DEIKOB, TPAHCHOPTHPYEMEIX B BAKyoIb, BOIHHKHOREHHE
pagvoned de move. TpaHCIOPT GEMICCTR B 3ANACAKMIIHE H THTHMeCKHE BAKYOIIH {cnusHMe
penKyv, asrodarid Be3dkyi). CHTHATBHBIE NOCHEA0RATENLHOCTH TPAHCIOpPTA OENKOE B
RAKYONR. HakommeHHe TOKCHMHBN BEIIECTE M MX [NPOHIBOAHEIX B BAKYOUIM, ABC-
TpanCIopTepsl. MYHKUMH BAKVOIAPHON CHOTCMBL KISTRI.

IhrrockeneT pacTHTeAbHo wietkn. CTPYETYPa LMTOCKENeTA. AKTHH H o TyOYIHH, HX
NoNAMepHIaNEE H o aenonMMepraaiua. G-axTun u F-akTen. benkm, accolMHpORaHHLIE C©
UHTOCKENETOM.  (VHKIMH = UHTOCKSICTA  PACTHTENLION  ENCTKM.  YHaCTHE AKTHHOBbIX
(PHIAMEHTOE BO BHYTPHEISTOYHRIX [IBEHHKEHHAX. YuypcrHe TIATOCKENeTd B JIBHWMEHHH H
SUKPEILICHHH opranert. Pooae nTockeneTa B CHHTEIE UCAMHI03R, YHACTHE UHTOCKCACTA B
NPOIECCE JeCHHH KIETKH,

Kaerounas crenka (KC). YiiesoIHble KOMIOOHCHTHL BISTOYHOH CTEHEH. Lennwonosa,
CUTHBOMHRIC TMkanm, nexrnunl. Kanmosa, Crpysrypnuee GeNEe RASTOURCH crensn: Deminm,

oforamennpic  raapokcunpotaroy  (HRGPs), unponsnos  (PRPs),  ramumsom  (GRPs),
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apafuporanakranoreie  Oenkn  (AGPs).  @yukumonadensie  Oenmkm KO akenancwueL,
MEKTHHMETHIISCTEPATE, TRAHCTIHKOSHIAIE B APYIHE (epMenTEL
TMepertHas M BTOPHYHAA KNETOUHAA cTeHka, JIMrHAHEL Bocka, KYTHH, cybepie, [lnaivoaecme:
(TLT), wx ctpoense. Koneuccreo unasMofiecy Ha pasHBIX YHacTRAX KIETOWHOH CTEHKH H B
PH3HBIX TRAHAY. 1palcnopT BCIICCTR 0 IIAIMOTECMAM. JBa THOA CTPOEHAA KNETOWHOE CTCHEH
v NOKPLITOCCMCHHBIX pactennii. O0pasobanne KneTeuson credxd. buocknmes MukpoduOpei
neioskl W Ax camocGopra. Poae annapara NofkEH B GHOCHHTCIC NIEMEHTOR MATPHECA.
yveaknme KO xkapkacuas, saluTHas, TPaNCMOPTHAA, PCTYISTOpHAS, CHIHANLHAA.
OnMrocaxapHHel.
Ourtorenes waerkn pacrendd. CTazne  OHTOrCHe:d:  JIEIeHHE  KNETEH, POCT  KICTEM
pRcTRREHHEM, TRDQepeNIHPOBKA, CTAPEHAE W CMEpPTh. KIeTOUHLIEA (MHTOTHHECKHA) IHKD.
da unxna - G1, 8, G2, M. 3anyck H perylHpOBAHHES KICTOMHOIO HHKNA, LIAKNHELL, IHETHE-
BHCHMBIE NpoTeddkEAaIE (CDKs), Anonto: pactHTENRHEX KIETOK - NpOrpaMMbas rHbens
gneTsH, CHIHAMR H MEXATTHIMEL AN0NTO3A,
Knerkn pacrennit in vifro. Jlemnddepenimanna  pacTHTCARHOR  KIETKH in vilre H
GOPMHPOBAHHE NONVIAIHK NPONHGEPHPYIOMRN K1eTok. CIpyRTYPHEE B QYHKUHOHATBHLIC
ocofeHHOCTH KIETOK pacTenuil in vitro, eTeporeHHOCTE B ACHIXPOHEOCTE LOLUY IHIHA KIETOK
pacTennii pie opranpIva. Hionupopandele MPOTOMNACTEL KACTOK pacTeHHi. Honoawiopanne
KICTOK PACTCHHI in vilro Kak MOJEILHOH CHCTCMBL B (PMIHONOTHYECKHN HCCHCIOBAHHAX H B
OHOTEXHONOUIHH,

111, BuosHepreruia pactenni
TprEnHnG TEPMOTHEAMBEN. JaKOHB XAMHAYECKOR TepMoanHamuiy, URODOHAA JHEPTHA
WIMeNeHHe cTaHfapTHOR croGozHold mieprun (AGY)., DHACproHMMECKHE H OKIEProHHYECKHE
PeAKUHH. XHMHUCCKOE PARHORECHE, XHMHYUSCKHHA moTcHuman. BripakenHe HIMCHCHHA
CcBOOOMACH IHEPrHH  PENOKC-PCAKUMM B EIHHWIAX JJEKTPOXHMHUCCKOID  CTAHIAPTHOTO
OKHCTHTENLRO-BOCCTAHOBHTLIBHAT) MOTSHIHATA.
Tpeobpalopanme MEPrum B KaeTke. DHemHE HCTOMIHEA SHEPTHH Ui oprainsmos. [lse
OCHOBHEIE (OPMB 3AMACHHMA IHEPTHH B KIETKE: WEKTPOXHMHUCCKHHE MOTEHIHAT NPOTOROB Ha
SHEPrUIOBAHHE MEMOpPanax H MAKPOIPIHUeCKHE CBA3IH, BIARMOTIPEBPAlICHHT 3THX (dopM
JHEPrHH. DHEPreTHEA npoucceos ciATeaa H ruapommia AT, TpancdopMaliid IHEPTHE Ha
COTMPATAIOITHY  MemOpanax:  JOCKTPOXMMHYECKHE  TOTeHIHAT —  JBHXKYUlAA  CHOA
fochopunuposanns. Cybdorparaee oChopHTHPOBAHAC.
Pejgoxc-peakip B kmeTke. OCHOBHEIC KOQEKTOPH NEpeHOCcA MEKTPoHOB: FeS-leHTpR,
HHTOXPOME], ATOME! MEAMN, MApranuid, MOTHONeHS, NHHOHE  (yOHXHUOH, [IACTONHIO ),

thnasues (BOMH, $©AT), mwpromasyiaeotaan  (HAODR v HAJ).  OxHCIHTENBHO-
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BOCCTAHOBHTENRHBIE PEAKLUMA B TEKTPOH-TPAHCIOPTHRIX UemAx (QOTOCHATEIA M JABIXAHUA.

Conpasenne paborel ITI ¢ cuaresom AT, ORHCIHTEIBHO-BOCCTANOBATCIBHEIE PEAKIHE B

frockETese W aHepreTHucckom ofmene. Pone HAJL, HAJD, ackopbara w IIyTaTHOHA B

NOUVIEPKAHEE PEIOKC-CTATYCA PACTHTCIBHOHE KIETKH.

VHHKANEHOCTD FHEPreTHYECKHX IPOLCCeon pacTennii: koonepaiks (OTOCHATEIA W bIXAHHA.
LMPorocHures.

Jnadense QoTOcHHTEsa B TpanclOpMALMM BEMIECTBA B OHCPIHM B NpHpome. DHIMKO-

NHMHYECKAA CYLHOCTE Npotecca oTOCHHTEA, IHAUSHE (GOTOCHHTEIA B JHEPTCTHHCCKIM H

MIECTHHECKOM O0MEHE PACTCHHA.

Jwer kak opran dotocunreda, (JCHOBHBIC NOKA3ATETH MEIOCTPYKIYPhHL JIHCTA. Juer wak

OTMTHYSCKAR CHCTEMA,

XopoiuiacT, XHMHUECKNE CoCTans, CTPYRTYPE H FCTEPOIeHHOCTR MEMDPaH XNoporiacTon.
Brorenes xnopontactes, COOpKa MyNETHICOTHAHBY (YHKITHOHANLHBIX KOMITEKCOE
BHVTPEHHHN MeMOPaH XI0POTUIACTOR, B3AHMONEACTRAE ANEPHOTO H IIACTHIIHOND TEHOMOE,
CHTHLIBHAA POIE XI0OPOIUTACTOR,

XnopoiiLIEL IMEMEHT CIPYKTYPE MOTEKYIR XA0POHHUITA, OTBCTCTBEHHRE 33 (ynKnmo

NOTIOMIEHNA, SANACAHHS H OpeobpaiosaHAs SHeprHe B npouecce dorockuTesa, MexaniiM
NOCIOMEHNA W WCMYCKANHA CRCTd  MONEKYIOH: CHCKIPH  TNOTJIOMEHRA.  eKTpoHHO-
BOsOVANEHHRIE COCTOAHHA  XAOPOQHIIOR, IYTH HX  JIEIZKTHBALIHH IpectpaloBanna
HICKTPOMATHHTHOH IHCPIHH B PEAOKC-IHEPIHKY, obpaTiMeLe OKHCTHTENBHO-
ROCCTANOBHTCALHBIC (peRpaimenns xropoduiios. JTanel GHockHTEIa XTopofmince W HX
PETVIALIHA,

OurotHIHNLL CTPYRTYPa, (WHKIHHE B CHITES.

Kaporusowiel. Posil KapoTHHOWIOE B QOTOCHHTee, AHTEHHA QYHKLME, BOIDYVIICHHBIC
COCTOANHA KAPOTHHOWIOR, MENXAHMIMbI MWIPRITAE DHEPrHM Ha Xiopodmun  Mexawiim
IRMHETHOCO  ACHCTERA  KapoTHHOHIoE. PYHKIHH KAPOTHHOMIOR B PEAKIHOHHOM [EHTRS.
IHaYSHEE KCAHTOQMILIOREX IHKIOE V BMCIINX pacTeldil B Bonopocied; QOTONPOTCKTOPHIAR
Py HEIHA 3CAKCANTHEA 1 IHATORCAHTHHA,

[urment-Geakosse koMnnexce (TIBK). Mexanwavul 00palosaHms, IHAHSHHE CBAIH NHIMEHTOR

¢ Benkom, Oprentanns narmedror B [IBK. Mexanusmbl SHEPreTHUECKOrD B3HMONEHCTRRI
MATMENTOE B KOMIUICKCAX (IKCHTOHHOC, O0OMEHHO-PEIOHANCHOC BIHMOTEACTERE) B MEXTY
KOMILICKCAMH {TIEpeX0THEIE COCTONHMA),

|leperunsie  npouecck  QotocHuresa.  Mx  crpykryplo-dyHKUHOHATRHAS  OPTAHHZALHA,

[Mpencrasnchue o forockuurerayeckoll capmmme. AHTenuLi KOMITERS, PeUKUHOHHEL EHTP.

MexanuaMel MHTPALEH 3HCPIMH B Xnoponiactax. Cprandzalif GHTCHHBIX  KOMITIEKCOB
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faktepuit, @CI 0 @®CIL CoppeMeHHRE MONCIH CTPYKTYPHOH OPraHH3allii PCaKUHOHHRIX
UEHTPOE GaxTepuil W RECIIEX pacTenwi. MexanniM npeoSpajosanid ANEKTPOMAT HATHOH
IHEPTHH B JHCPIHED PAINENEHHBIX 3APATI0E B POTOXHMHYECKHN LCHTPEAX.
IMeKTpOH-TPAHCMOPTHAR _ 1enk (hoTOCHHTERA, lpencrantenms 0 COBMECTHOM
dymenaoskporanui aeyx Jorocketer. Komuorents 3T » nocne oBare b HOCTE NEpeHOCH
anexrpoda no  menM  (Z-cxema).  Heuwknwseckus, UMEIAY9ECKH, ®H NCRIOHEEIHMCCKHA
TpascnopT 3ekTpoHon.  [IpocTpaHCTRENNAN OPIaHHIAIHE ITL B THIAKOHIHEIX MeMOpanax.
Tokanusaupa  GVIKNHOHAIBHRX KOMIUICKCOE R TPAHANbHBIX H CTPOMATTBHbIN MeMOpanax
ratakonaos. Crpoesde W dymkmmn OCIL Opranmsauss B THIakosaHod  memOpane W
BVHKIHOHApOEAHHE  peakiHonsoro  nentpa  PCIL - Lwcreva POTOORHCTIEHHA BB H
ofipasoBanui kKHenopoaa npa gurocHatese. Crpocnne | frvikumnn QCL CTpyveTyvpa 8 yHKIHE
untoxpor-ho/ fkomneres, (Q-nEk [oasuaHREe TEPeHOCTHEN DT xnoponnacTon,
(OOpaloBaine TPAHCMEMOPAHHOTO NPOTOHHOTO IPAINEHTR B MPOLECCE TRAHCIOPTA BICETPOHOE.
IHEPrETHUCCKAN H PETYIATOPHAA PONE FTEKTPOXHMHAHECKOID MPATHEHTA IPOTOHOE B

KIOPOILIACTAN,

Peryisiis NOTOKOB 3EKTPOHOE Ops $OTIcHHTEsE, POTOCHHTETHYCCKHA KOHTPOIE, CHOTEMEL
PETVIALHH AKTHBHOCTH ANLTCPHATHRHRIX NYTCH TPAHCNOPTA JNCKTPUHOR B 3TL] xnoponnacTos.
Ofpazokasue NPH POTOCHHTEIE AKTHBHEX GOpPM KHCIOPOLH, WX PO AHTHOKCHIAHTHBIC
CHCTEME! XTOpOIacTor. Xiopodeixanue. |lponeccs droronaruinposanus ° GOTOOCCTPYKIHKL
MEXANHIMEL 32MTH 0T GoToHHMMOHPOBANKA. KpaTkoBpeMelnan o J0roBpeMeH s alanTains
(POTOCHHTETHYECKOTD  Annapara K YCIOBHAM  OCBEHICHMA. THopeZoKCHHOBAA  CHCTEMA
WIOPONACTOR. YUacTHE B PeryIAITHH CBCTOBRX H TEMIIOBRIX peakIini hoToCHHTER

dorocusTeTHIeckoe focdopinrpopanne. DCHOBHLIE THIILL, HX PHIHONOIHIECKOE SHAMEHHE,

MEXAHHIMEL PETVIIAITHN, MexanHiMEl JHCPIETHYECKOND CONPAMEHNE TPAHCNOPTA ACKTPOROE H
cumtera ATD, Conparaowme daxtopsl goTodocdopiTEpoBaiis, HX rymKinE, CTPYRTYPA.
sexanusM elictona, Mexannam paboter katatiETHuecknx uentor CFrn Peryiaima paboTh
ATD-CHHTAZHOY KOMIIIEKCA XJIOPOTITACTOR.

AccumuiAnna venepoga ups gotocarTese, HenonhiosaHne NIYKTOE CHETOROH CTATMH s

ACCHMEIAIMK  yrieknenoTsl,  C3-nyTe  dotocuetesa. PyGucko:  cofepmanne  (epMenTa,
cTpykTVpa, Gyesnpw, perynamua.  [uen Kankeand, OCHORHER dhepMEHTEL W MEXAHHIME]
perynsupe  HKna.  Doroasixanwe.  Cd-nyte  OTOCHATCIA. dE[l-gapbokcunaza, ee
XAPAKTEPHCTHEA,  NOKANWIANMA,  peryianns.  Hnen Xataa-Crsea-Kapnanmosa,  erd
PYHEUHOHATBHOS FHAYSHHE, MEXAHHIMEL PEryIanuy. OUpranalalnd npoiecca acCHMHIAIHE B
KIeTKax mciounia w  oDEIAIKR: OCOOLIEOCTH  CTPOCHUA  XIOpOONAcTOR  H peawrmii

poTochnTesa. OBMeH CoSTRHEHHAME MEHILY Me30gHINBHEIMH KICTRAMH B KICTRAMHA DORITATEH.
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Pasmoofpaswe  Tenon  gexapboxcwiaposamis npn C4-goTochuTese, CrA3L  THOA
neKapOOKCHIHPOBAHMA ¢ VIBTPACTPYKTYPOH  XNOpOILIACTOB,  AHATOMHHECKHMH  H
UHTOAOTHYECKHME  0CODEHHOCTAMH  JIHCTRER. XNapakrepeTika  rpyun  Cd4-pacTeHni,
dorocunTe: y CAM-pacTennit: 0coDEHHOCTH OPUAHHIAMAKE MPOLCCCa 3AMACAHHA JIHEPTHH W
(PMKCANHH YIACKACIOTE BO BPEMEHH, PETVIALMA, 3KONOTHYECKOS 3HaucHHe. BOIMOKHOCTH
NEPERIKHEHHE YIIEPOIHOIT METADOTHIME

ACCHMHIALMA YTTEKHCIOTH B aucre, JIeHCTBHC BHEWHHX thakTOpoB (MHTEHCHBHOCTE M
KauecTBO CheTa, toTonepros, konmentpauna COz, O, Temneparypa ® Jp.) na poTOCHHTEL.
Paxnwyde B KPHBRIX 3ABHCHMOCTH CKOPOCTH ACCHMMITAOHH OT KOHIEHTPAIHH CO: (B
razosoii cpene ¥ C3- ® Cd-pactenuii. Keantonnti serxoy dortockutesa. Tpancnopt CO? K
MecTaM UECAIIHA, POl KapOoanrsipaikl. ¥ CTHHUMHAN H KNETOUHAR NPORGIHMOCTE UIH COzm
JUBMCHMOCTH OT BHCINHHX (PAKTOPOR H BOIPACTA JIHCTA.

TpamchnopT NpeIvETOR hoTOCHATE E M3 Xnoponnacta. Yenuounble CHCTEMBL BRIHOCH NPOIVETOR

(hOTOCHHTESA W BOCCTAHOBHTEIBHBIN IKBEBLICHTOR, MexaHHIMBl, KOHTPOTHpVIOMEE 00MeH
MCTADDIIHTAMH  MEWTY XNOPOMIacTaMH H UOHTO300EM  KICTEH. IlpeppanienHa Ccaxapod B
UMTOA0IE, JANACHEIC H TPAHCIOPTHEE GopMel caxapok. JOHOPHO-AKIENTOPILIE OTHOWCHHA Kak
PEryIATOPHEL PakTOp POTOCHETEI B CHCTEME LENOrD PAacTEHHA.

2, dvixanne

(PepMEITHEIC  CHCTEMBI  ILIXAHHA, XAPAKTEPHCTHRY  OTOSTBHRIX  TRPYINL  JIRINATEIBELI

pEPMEHTOR:  IMPHIWHIARHCHMEE  JETHIporenasel,  (UIBRHHIABHCHMEC JIETHAPOrCHA3R,
okcHIAsHl. TlepeHOCHMEN ANCKIPOHOR. NHHOHBL enesocepunic  Oeinkw, Fe-coaepwaluse
NOPBHPHHE (TEMEL) B COCTABE UHTOXPOMOB, HX XUMHYECKOS CTPOCHHE H croficTsa, COCHOBHRBE

FPYINLL DHTOXPOMOR.

Kpaxmiia, PepMENTATHEHBIC PEAKIHN H IHCPreTHHECKHi Dananc IuKouiiia, KOMOAPTMCHTHIHA
npouecca B KIeTkax pacreHnil. OOpaTHMOCTh TIHKOIH3ZE B ITHOKOHSOrEHe3a B pas/HyHEX
KOMOADTMCHTAX PAcTHTeNsHOH Kierkd. (OcofeHHoCTH rMkoania ¥ pactenuit: AlTd-1asncHmMan
dochodpykrokanaza  u  nupodocdariasueumay  fochodpykTokMHaI2 - PCTYANTOPHEIE
depMeHTR TKKOTRIA. PpyRTo30-2,6-hochar - peryIaTOPHAR MOTEKYIA YIIEROHOMD 00MCHA B
pacTenHax. Urnuyus B PEryNaliH IIHKOAHIA B IHTO300C Y pacTeHdii # ¥ #HBOTHRX, oo
FIMKONHIA KAK TOCTABILMKA TPEXYTNEPOAHBIX W MIECTHYTNEPOIOHEN coemunennd. Cedik
ronkomHsa, hoToCHHTEIA W aroTHOre odmeHa. COHPTOROC M MOJOHIIOKHCIOE DpowenHe B
AHAIPOOHBX VCIORHAX H er0 3HACHHE.

Oxmenarensnnt nenvosodocdarneii wpea (O1TIPLL. PepMCHTATHEHEIE PEAKITHE U pery IHIHE

qekna. KoMiaprvMenTania UHKTa B KNSTKE B ero poik B metadonnsse pactennil, OTIOLL kax
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MOCTHBLIME NHTHYTIEPOIHEN B YeTEPCXYINCPOIHARN COeTRHEnHi s ApYIHX OHOCHHTEI0N.
Ceagse OIML ¢ merabommavom PeHOTEHEN COCIMHENHH, HVETEOTHAOR, ITHKAHOE KIETOHHOH
creHkn, ungnoM Kaaenuna, OIDL kax aeT04MHHE BOCCTAHOGHTCILHBIX 3KBHBLTEHTOB I8
OHOCHHTEIA PA3MHYHBIX COSIHHEHHH H BOCCTAHOBICHHA A30TH H CEPRI B TIIACTHIAX.

lluka  TpukapSoHobbix  kuenoT  (mupkn  Kpebea). [lapyparneraiporeHa’dbil  KOMILUICKS.

CTpykTvpa W peryisins. @PepMeHTATHBHEIC DPEakUMM W perynauns mpxia Kpedea, Poos
MAHESHINMA B PErVIAUEK padoTsl WnKnd, Juepretideckan dbdexTHEHOCTs npotecca. Linkn
TPHKAPDOHOBEIX KHCIOT KAK DOCTARIMHE KETOKHCIOT JUIH METADMIHIMA  AMHHOKHCTIOT.
OcobeHROCTH UMENS TPHEAPDOHOBLIX KHCIOT B PACTEHHAN. AHANIEPOTHHUCCKME PCAKUHH,
NOCLTHARIIHE HEOCTATOK HHTepMenraTon uHgna Kpebea.

| MHOKCHIATHEIA [HEDL  [NHOKCHCOMEBL H FIHOKCHISTHRIA LMK KAK BARPHANT COTNPEHCHHA

METAOOMHIMA NMHMHAOE H VIJIEROI0R. Pone rnmorcscomM B MODHIHIATIHH JAMACHRIX JTHIMIOH
COMSH M B YTHIMIAIHH MeMOpanHLX NHOHIOR CTAPSHINTHY MIACTHI JIHCTheB, TOKCHYHEIE
HHTEPMETHATRI TTHOKCHIATHOTO LMK,

JIEXATENLIAA ANCKTROHTPAHCIOPTHAS e, (CHOBHBIE KOMIOHEHTH, CTIOCODLI PCTHETPALMMH

peaoxc-cocTonnmii,  Crpykrypa o dymEnem  somiekcorn 9T aemanna:  HAJIH-
HernAporesasnEii kommeke. CyRunHEaTIeriaporeHatiisii koMmexe. Lu FOX M- C-KOMIUICKE.
[HTOXpOMOKCHARINEI komoneke, Mexanuam o0pasopaHss TPAHCMEMOPAHHOTO NPOTOHHOIG
TPAIHEHTA B MpoUecee 3/IEKTPOHHOND TPAHCIOPTA.

Ocobennoctd 1] aexansns  pactedwd,  AnetepHatipuwie  HAJH-permnporenasnr -
NOKATHIANHES B MeMOpasax M QIVHKIHH. AJLTEPHATHEHAA OKCHIAla: CTPYKTVpa, GyHKUMM,
NPHHITAIE] PEryanne, ANbTEpHATHRHEH OYTE NCPCHOUE NIEKTPOHOR B ALIXATENBHOH [EenH
pacTeHuid W ero dHIHoNOTHYeCKoe 3HaucHue. HHMHOHTOPEL SNMEKTPOHHOID TPAHCIOPTA H
HHCHOHTOPHEI AHATHS P WIYYEHHHE JLIXATEIRHOH AKTHEHOCTH PACTHTEILHEIX METOXOHAPHA.

Ogueaptensnoe dochopumnposasue, DdHepruzaiid MemOpan npH GyHEUROHHPOBIHHA 3TL

nuanns.  ATM-cunraza  saToxosapuil.  CTpyETYpa,  JOKATHIANUHE, [POCTPAHCTBEHHAA
oprasusanpd CoppeMeniLie TPeICTARIEHIA O MexanAiMe canTesa AT,

PeryIgmms AICKTPOHHOTD TPAHCTIONTA B ILXATEARHOH e, Jexatentiei konTpons. [onsme
0 pasedIETendx. JnepreTHucckan HPQeKTHRHOCTE NRNANHA. enHOYHbE CHCTEMBEL BRINOCH

ATd u tpascnopr MeraloIdTOR Yepe: MeMOPaHE MHTOXOHIPHA.

(OVHKIME ILIXAIHA Y pacTcHuil, MHTepMeHaTsl OKHCIHTENEHE prakimil kak cyGcTpaTel ami
CHHTE3a HOBBIX coeqiHeHdil, [IpeBpalcHHe OpraHMMEecKHX KHACIOT B MHTOXOHAPHAX. Pomn
OEXANHA B COSTaHHH H IO0LICPHAHHEN  IEETPOXNHMHYSCKOrO  [IOTCHIHATE Ha KISTOHHEBX
memOpanax  (asMaicMMa, ToHongactT, wmenmbpana  DP). DOeKTPOHTPSHCTIOPTHBIE  LENLH

LB ML MM BT, SHIOMTAAMATHUECKOTD POTHEVIIYME, HX CIPYRTYPa H 'i'}’I[KI[HH-
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LHTOMIAIMETHUCCKHE OKCHIASH (aCKOPDaTORCHIAS, NOMHPEHOMOKCHIASEL, KCAHTHHOKCHAATRL,
HepOKCHOAE, KaTanaskl). FX noxaimsaimd, dyrxupy, BEIAD B o0lee NOTMOMICHHE KHCTIOPOIE
PACTHTENEHOM TRAHRK. HIMCHEHHA B HHTCHCMBHOCTH H IYTAX JLIXAHHA B OHTOTENEIE H IPH
nefcTEAE (PaKTOpOE Cpeilhl.

IV. Boaubiii ofiven pactennii
KonuuecTho notpefnieMoll pacTeHnes BOJIEL, CONCPHRAHAE BOAB B KIETKAX, TRAHAX H OpTatldx.
MonekyngpHas CIPYETYPA H (HIHYeCKHE CBOHCTER BOTEL. BaaumoneHcTEHC MOJEKYT BOARI H
OHOmOIHMEPOR, rHApataldd, CocToRHue BOJIEL B KICTEC, Bona, KAk CTpYKTYPHEI KOMIIOHEHT
PRCTHTENLHOH KIETKA, 88 YUacTHe B DHOXHMHUCCKHN PeakiHAX.

TepsoIHHAMIYCCRIE TIOKAATCIH  COCTOMHNE

pOALIT AKTHEHOCTE BOJbL, NHMHYECKHH H
RBOIHELR noTeHiuHan. CoCcTARNRIOIHE BOJHOND MOTEHITHANE KICTRH: OCMOTHYSCKE, MATPHUHBIA
NOTEHIHAT, MOTCHOHAN MARTEHHA. ['pajHedT BOOHOIO NOTEHIHATd KK JBHEKYLAH CHIQ
NOCTYIUIEHHA M (EPEe/IBHIKCHHA BOJEL OCHOBHBIE 3AKOHOMEPHOCTH MOTIOIIEHHA BOTR EAETEOH:
EIAHMOCHSIE MEKIY HIMEHEHHAMH BOJHOTG IOTEHIHANA KIETKH, BOJHOIO TOTCHIMATR
PACTROPE H BOOHOMY IMOTEHIHATD JABJIEHHAA.

Boaukiil_TOK Kak IHAAMHYECKHH XAPAKTCPHCTHER DEPeMENICHHA poaLl.  ConpoTHRIEIHE
BOAHOMY TOKY, CHOCODEI cro perynamHs. ARBATIOPHIEL HX CTPYKTYPd, NPHHIAT paboTsl H
PETYIALNA AKTHRHOCTH. AKBAMOPHARD TUTHMATEMMEL H TOHOIACTA, HX pois B MOUIEPHaHHA
BOJHOM DATAHCA.

Tpancnopr Bogkl 00 PAcTeHHI. Kopent kak OCHORHOH OPrad norioimeHHs BoJibl MeXaHHEM

PAIHAIBHOTY TPAHCIIOPTA BOJIEI B KOPHE, Ponk pHioaepMbl H JHAOACPMEl B ITOM OpOLESCCe.
Kophepoe JARIEHAC H MEXAHHIM CIO ofpazonanna. [TocTynmense Boukl B COCYIEL KCHIEMEL
Kennena — OCHORHAR TPAHCIIOPTHAR MAFHCTPAIL JRHACHHA BOLHOI TOKA B CHOTCME STTOUER —
pacTeHRe — aTMocepayn, XapakTepHCTHRS «HIKHCTON W dREPXIEros neMrarenei BOJHOID TOKA.
Brigenenwe Bojiki pacTennem. | VITAIHE, <1184 pacTenid. TpaHCTTHPAUHA # £¢ POIE B KATHY
pacTeHni. FonuaeorseHiBR MOKASHTEIH TPAUCTHPAIHM, HHTEHCHBHKTh, MPOIYETHEHOCTE,
TPAHCTHPAIHOHALI KoMppuuHeHT. YoTenunas W KYTHKYISPHAA TPAHCIHPAIHSE. CrpocHue
VCTBMIL ¥ JIBYOONEHEIX M OJIHOMAOTBHBIX PACTEHHA, MEXAHHIM YCTLIMHBIX Jewmennii. Bauanue
pHemHHEX QakTopoR (CBET, TEMIEPATYPE, BJKHOCTE BO3OVXY, MOYBLI) Ha HHTEHCHBHOCTH
TPAHCITHRIHH. ':‘_'rT':.'I"-H"-']': EOIe0aHHE TPAHCTTHPALHH, Pl.:l'}-;lﬂT'.‘lpHH.‘i{ Prib ¥CTHIL B BOOD- H
CAZ000MEHE.

"VROIOCHA BOAHOTD 0OMEHA pacTennii, DcobeHrocn BOAHOTD o0MEHa ¥ PACTEHMI PASHLIX

SROMOIHHECKIN TPYTI (KeepodmTon, Mesoduros, TarpoduTos, 1alofHToR).
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V. Mupepaabnoe MHTAHRE
Munepansioe NHTANHE, KAK HANPaBIeHEe B HayKe «Puinonorus pacteHuiy, Hoswe nonxons s
HIYYeHHH MHHEPaAnLHOTO MHTAHHA PacTCHA: TpaHCHOPTHRIC DCNKM KIeTOMHRIX mMemDpan
(mpoTeoMAka) B X perynauud (hochompoTeoMuka); CHCTeME, BEMIOUSHNLIE B YTHIHIAIAIO
PACTEHHAMH MEMEHTOR MHHEPANRHOID [HTAHHA [(HYTPHOMEKZ), HCOOILIOBAHHE HOBLIN
METOI0E OJHOBPEMEHHOH OUEHKH KOMHYSCTBCHHEOTD COCTARA MHHEPATBHEIX 3neMeHToB (M3) B
TEAHRX H OPIAHAX PACTCHHA (MOHOMMEA), ABTOTPOPHOCTE PACTCHHH KAK  NEPBEHYHOIO
NPOAYLEHTA, MOINGWATE H3 CPEABl W YCBAHBATE BCE HEOOXOIHMEIE OPTAHHIMAM HIEMEHTH
MHHepaTkHOTG nHTanud. Cogepkanne ®  cooTHOmenHe MD B mouse H o pacTenHdx,
KOHIEHTPHPOBAHHE WIEMEHTOB B TEAHAX PAcTEHHA, TeHOTHIHYECKAX BapHabCIbHOCTE B
NoTpefHOCTAX B HakonneHun M2 v pacTeruit. MVHKIHOHAIBHAR KIACCHHKAINA NEMEHTOR
MHHEPALTLHOTO MHTAHHA.
Kopent kax Oprasd NOrNMOMmEHHES MHHCPHIBHBX NISMEHTOR, COEUMPHYECKHX CHHTE30R © HX
yqacTHeM W nepemenenne MDD B HagIeMHbIE opradel. POCT KOPHA KAK OCHOBA TOCTYTIIEHHA
M7, Inauenne 300 pocTa KOPHA B 3ToM mpoliecce. CHeTeMa RIaHMOAeHCTBHE (KOPENL-TIOUBAY.
JocTynmuocTe  JNeMeHTOR  Ccpelhl H  HOHEEE  CHIHANHOT, 3JANYCKAIOWIHHA  [pOrpamMMEl
PEHOTHIMECKNX HAMEHEHHIT B POCTE 0 APXHTEKTYPE ROPHEBOA CHCTEMEL. POJTE MEKOPHIRL
llornomende HOHOR H HX nepemmwenne B kopeA. Knetounas cremka (KC) kak daza ana
neHmenHa Honon. Hasepense cpoficTE BHEKNSTOMHOTO MATPHKCA B OHTOTCHCI H B
3ABHCHMOCTH OT BHeNIHHX ycnosHil. Kansnuil, Dop B KpeMHHE, KaK COCTABNRIOMHE CTPYKTYPH
KC, Tonarne croboamore upocrpadersa (CII): sogaoe W poHHanopckee (L, ouedka wx
paamepor. MexanwaMel noctymnenns wonos B ClI] B apadende 3Toro JTana OOrIoIENHA.
Tpamcnopr #omoE dYepe’ meMOpannl, JBRHKYIIME CHARL nNeperoca MoHok. [laccumsedi w
AKTHBHEIH TPAaHCMOPT HOHOB. YpapHewne Hepuera, ero Henone3oBaHBC I8 OLCHER
FHEPrOZABHCHMOCTH TPAHCIIOPRTA HOHOR.
['panHenT WMEKTPOXHMHYECKOTO NOTEHIHATA HOHOB ROJOPOAA — JHEPreTHYECKad OCHOBA
AKTHEHOID NEPEHOCH MOROB Yepes asManemmy. PAasinyus s3HepTeTHEE AKTHRHOTO TPAHCTIONTA
HOIOE pPACTHTENRHOH H KHBOTHOW kneTkH. H-Aldala nmmaiManesuil, €€ CTPYKTVPL
PVHELHOHMPOBAHME H PEIYIAUMS AKTHRHOCTH. 3HudeHMe resHbx ovbeesmencrs, H-ATdmaz;
TMOKATHIAMHA JECIPECCHH Iel0B B PasibIX OPranax, BTOPHYHLI AKTHEHRI TPaHCIOPT HOHOE.
belkn — nepenoCcuMKd HOHOE (NOpTepsl). Kunernqecknil noaxon W TeOpHE NepeHOCYHKOR.
Ypasnenne Muxawnuca-MenTeH, HenonkioBaHAe Vmee W Ko N8 XapakTepHCTHEH
TPEHCTIOPTHRIX CHCTEM BRICOKOIOD M HH3KOID CPOJACTER, OCACTBYHMINX B SABHCHMOCTH OT
KOHIEHTPAITHE HOROB B HAPYWHOM pacTRope. KaTHOHNBIG W aHHOHHBIG KaHATH PacTeHHIL;

IREE RAPAKTUPHCTHES HX CTPVETY PRI, '¢|§|"HKU}{EI}[H|JDBEHHC H PeryiIaliy, HOIOWIL3O0BIHHC
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MCTOJA NITU-KNAMO I8 OUeHEH cBoiicTe kananoB. (coDeHHOCTH TPAHCTIOPTHRXN CHCTEM
smembpan makyoms B 2P, H-ATdaza V-tana, nupodocdaraza, KoMnaprMenTanus HOHOB B
KICTEE.

Mogenn nocTynaeRnd HOHOR B KOPERh. AMOTIACTHRA H CHMIRCTHRE nyTs rpakcnopra M2 B
KcHneMy. Ponk mnassogecy | P, Baasmoneficreie 0 perynsing cHOTEM TPAHCIIOPTA M3 CPeip
B KOP¢HB M 3arpys3kH kcHneMel. Cneundura pagsankHore TPAHCTIOPTA PAIHEIX MAHEPANRHRIX
weMenToR, CHurernyueckas dyvakuus kopra. CBE3L NOCTYIICHHA H NPEBPAINeNHA HWOHOB C
OpOMEcCaMH  RIXAHHA, CHOTEMHEAR M IOKQIBHAN PCCYIALNS NOTNOMEHES HOHOB KOPIAME
HHTAKTHOIO PACTCHHA, JKCIPECCHA TeHOB H CHHTES DelKoB — TPAHCIOPTEPOE BLICOKOID H
HHIKOUD CPOACTHA.

L 'oak MakpoiicMedTon

Azom, OcobeHrocTH aroTHoro obMena pactensil. MuRepanbHele QOPMEL 43074, HCLHOIBSYEMbIE
pacTenmnaMy.  MHIROTOIHYMCCKHE  OCODCHHOCTH TMOCTYIIEHHA H  DEOOYeHHA B o0MeH
AMMOHHAHOTD H HHTPATHOTO 43074, XapakTepHeTHRED CHOUTEM TPAHCIOPTA HHTPATA H aMMOHHA.
Bunosan cneunduka yepoenua pasuex dops azora, TokcHYHOCTE ammonns. CumiHoTHEeckan
QUKCAIMA  MONSKYIHPHOIG 23074, MCNAHMIMBL BOCCTAHOBIEINHH, HCTOYIHKH JHEPIHH M

BOCCTAHORHTEN . KEI-[.'IQ-F'-"IfFH CTHER H El.l_':-'HKIl!':IUH HPOHAHHG HETPCHASBLL.

Bocctanonnenne waTpara pactenwsmn, Hutpar — u HeTpuTpeaykrasa: crpyxrypa qepMenTos,
TOKATHIANNA, PETYIRIAA AKTHEHOCTH W CHHTES, JTankl BOCCTAHOBICHAA OKHCICHHOTD 830Ta H
HX PETVIALHA B KISTKE in vivo.

ANBTEPHATHEHRIE NYTH YCBOCHHA AMMOHHAHOTO A%0TA! NOKATHIAUMA PeaklHil B KIeTKe W
XApaKTEPHCTHEA pepMeHTOR [Py TAMATACI HAPOTCHASE, Iy TAMHHCHHTETASEL,
FAYTAMATCHH TR, ACTAPTATAMHEOTPAHCDCPas), ACCHMHIALNA 430Ta B XJIOPONIAcTe, CBAIE
orocuaTesom, [lyTH YCBOEHHA BOCCTANORISHHOTO a10Ta v GO0oRRD, [IVTAMEH H peryisius
CHCTEM TPAHCIOPTA #430Td B KopHax. | nyTamar — ueHTpobonuT azoTHoro obMeHa pacTenHs H
CHIHANLHAA MOITEKYIIA.

JAMacHble H TPAHCHOPTHBIE GOPMBL MHHCPAIBEHOTO H OPTAaHHYECKOTO A30Ta B IaBHCHMOCTH OT
HCTOYHHES #30THOIO IHTAHHA H BHIA pAcTeHHR. HakonJIeHHA HATPATA B THAHAX H €10 LYk
EpyToBOpoT a3071a 110 PACTEHHKD, PeyTHIH3ANA a30Ta.

Cepa. [locTynneHde ceprl 5 pacTenie, BOCCTARORIEHHE H YCBROSHHEE CEPRI; PEUYIILLHA NPOLSCea
ACCHMMITATIHY,  CWHOBHBRIE  COCOMHCHHA cepel B KIeTke. Pone  cynedreapuisHod  ®
JucynepHIHOR cepll B CTPYETYpHOH kKoHQopmanun OenxoB u pepMCHTHONR AKTHBHOCTH.
Cepycomepwaiiue depmentel o ux fyHrnan. Penoke- roMeocTaTHpoBanie B aHTHOKCHIAHTHEIE
CHCTCMBL KNETOK. | JYyTATHOH, THOPEAOKCHH, (PHTOXCTATHHEL, HX $YHKUHH Y pacTendil.

OpraEiyeckie CoeinHCHRE OKACICHHO cepLl.
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@ocpop. OcodeHnocTt noeTymnenns Pocfopa ¥ TPAHCTIOPTA ero coeiiHEHul B PacTCHHA.
dopuel MEHepaibHOre focdopa B OTKAHSX, HX comepmanwe W QVHKIHN, (OCHOBHBIC
Oprafiyeckie Qoedopcoacpikaniie KOMNOHEHTE KNCTKH, HX potk. TpHgocoMHOIHTON Kak
BIOpHUHEIH Meccewwmep. 3anacueic Gopmer  docdopa. Tlporewn supass /  docdatass
(MKase/TIdPdaze) pactenuit B KOHTPONE AKTHBHOCTH IPAHCOOPTCPOE H epMENTon Hepe:
obparumor dochopuniponanie | nedochopumposante. 14.3.3 Senxn. YVuactue [MKayTIddar
B Ca’” cHrHaTHHTE.

Kanwi. Cogepwanue W pacnpefie/ecHne KIHA B KIETKE, TKAHAX M OPraHax PacTeHHA, &I
UHPKYNAMA W peyTHaHiaumd.  Cacrembl  tpamcnopra Kt cemeficrro  tpamcnoprepon
KT/KUFHAK wn cemeiictsa K -kamanor bxoma # Belxoma. MOJekyIspHeIC MCXaHHIMELI
PECYNALHEH TPAHCIOPTH KAIHA ¥ BRICIIHX PacTeHHH. MyHELHE TPAHCIOPTHRIX CHOTEM KAIHA.
Pone K' B nongepisanun notennsan sa mesmtpanax. Kanifi 0 romeocTas BHYTPHEIETOUHOH K
TEAHEBOH Cpefkl (MOHHBE ODamanc, pH, ocmoperyasums, rEoparaums W koHGOPMALHA
Makpomoneryn). Kamnli woperyaanus fepMenTHRIX cHCTeM. JHa4CHHC TPAHCIOPTA KATHS B
MENAHHIME VUTBHUHBIX TBHKEHHIT.

Kaasyui. Hakomnenne, GopMel coeHBeHni, 0cobeHROCTH NOCTYIUIEHHA W nepemenenns Ca’”
No pacTelHy. KOHIEHTPALKA W pacTpeaeTende KAMhilHA B CTPYKTYPax KAeTkH. Ponk Kankiud B
knetouHail erenre. Ca'™ CHIHANMHT B KIS TKEX PACTEmHI, AAPAKTEPHCTHES MEMOPAHHEIX CHCTEM
rpascnopta Ca®™ u Ca®'-AT®asa; ocoleHNOCTH WA PEry/MLHE B POTe B GopMiposanmn Ca®
cHraana. 3nauenne cueresbl Ca’' CHITATHIAINN B PEry LMK (hH3HOMOTHYECKHX MPOIECCOR 1
OTBETHRIX PCAKIHA PACTEHHA HA BOIACHCTEHA PASHONG poJa (CTHMY ).

Maznpn. Coxepianye coelHHeHHH MArHNA B TRANAX pacTennil, 3anackbic GOPMEL MArHHS, ET0
PEYTHIHIAUKA W Nepepacnpeaenente n pactennn. Tpademopr Mg’ nobhie ceMelcTra reHoB B
OCOOEHHOCTH TPAHCIOPTEPOs MarHua. Mg®/H' - ofMennmk, ero pofk B KOMIADTMCHTALHH
varnmus, 3naucune ceain Mgt ¢ apenosmndocdaravn ® o ocopiHpOBIHEEME caxapani.
DynemEn Marana & dotocantere. OcofedocTy oOpa3oBaAHHA KOODTHHAIHOHHMXE CBA3CH ©
MONHNEOTHIAMH, AKTHBANKA PepMEHTHRIX cHeTeM. Poh Mardus B cuaTee aManeannt-rPHE »

B QY HEMHOHHPOBAHHE PHOOCOM.

2. MukpodaeMent

Croiictsa Tamenkx metanios (Me), onpenensiomue ux pons 8 ITLL foTocHHTesa o QExaEHg B
. 2 2+

Npyrux penokc-peaxiiax, Tpancnoprept wonor Me (Fe™', Zn*" u op.) w vuacrie nurannos

THAENEIX Me B TpaHCIopTe H3 Cpejkl B PACTCHHE H M0 PACTEHHRD. JIOKAIBHLIE M AaTRHHG

CHIHAIHHT, PErYIAINA 3KenpeccH renon Me-tpascnoprepos. PHTONEIATHHEL, HHKOTHHAMMH,

APYTHE THIAHIRL POTE AETOKCHKANHH TAXKENLX METAUIOB B PACTCHHH. YUAcTHe (QEpMeHTOR,
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BEJTHOYAROIIHY B KAYECTRE KOPAKTOPOR TAMKETRIE METAIL, B AHTHOKCHIAHTHOH JAMMTE KNETKH
(CYTIEPOKCHLIHCMY TA3, ACKOPDATOKCHIA32).

Aerezp, JlOCTVIHOCTE B OOYBE, BANEHTHOCTE TOTTOIIAEMOHE thﬂpMH, PoThE MHEODHIEL
0cODCHHOCTH NOCTYICHHA SRCIC3A ¥ OBYIONBHBIX H OJHOIMIBHBIY 3IAKOBBIX  pacTeHuii,
CocoHMCHHA JKCNCIA! PACHpeIcNCHHC [0 KOMOAPTMCHTAM KICTEH K B pacTeHHd. Poas
ipepprriba. KoMercsl senesa v Delkax pefokc- nenei v s Apyrax depMedTax,

Medw. [locTynnenne Mean B pacTeHHe H JOCTABEA Cu'* ¥ MecTaM HEIONL3IOBAHAA (cneuHdHE B
CBASH ¢ € OKMCIHTCNLHBIMH CBOACTBAMA), COJCPHEHHE H PACHPEISICHHE MCIH B KICTKS H
TKAHAX. YHaCTHE B OKHCAHTEIRHO-BOCCTAHORHTENRHEIN NMPOHECcay JRXAHHA H OTOCHHTEA,
HVHEIHH UHTOI0NRREIX OKCHIAs (ackophar-, eHon- W THaMHHOKCHIAS ).

Mapzanen. AKTHBHpYeMEIE (PEPMENTIIME CHCTEMEL, €70 COSUH(HIHOCTE KAk KOMaKTopa; poik
Mn*' B dyugusosnpesannn GCIL

Meoauboen. 1loTpetHocTs B 2TeMeHTe H cOJepikante b Thaud. brocHntes Mo-godaktopa 8 ero
Bmouenie B Mo-cogepmamue  depuentil.  Pone  Mo-cogepmammpx epMeHToR B
BOCCTHHOBICHHE 83074, CyIsdara 1 cHHTese abCIHI0R0R KHCNOTHL

Hunk, 1ocrynnenue Zn®" ¢ vuactiem tpascnoprepos W 1-ATdas P-runa. ToxcHusocT
HI0BTEA UHEEA. [ HnepHakonieHse UMHKA. ¥ CTOHUYMBLIE H MYBCTEMTCNLHEC (hOPMEL pacTeHumit.
Crpys1ypHas poibk B DOLICPHAHMH PCPMEHTHON AKTHEHOCTH W B NPOLECCe CHHTesa Oelka.
| [HukconepxanmHe gepMenTh: KapfoanTHapasa, CynepokcHUTHCMYTa3LI, KHeas docharaia.
bop. ®opMel coemnnennii. KoumnaprvenTtanns B knetke. CTPYKTYpHas ponk B KIeTOUHOH
cTerke. MeXaHH3MEl YHACTHA B PETYIAUHH HIHONOMHYCCKHY IPOLUCCCOE H METADOTHIMA.
HapyumcHna B MeTabOIHIME PACTCHHE IIPH HEJOCTATES H H30BITKS MEKPORICMEHTOE. DMyHKILMN
STONEIHBIN: IEMEHTOR: HaTpuil, xXnop, kpemuuil, xofaner. Pome TpaHcnmopra Xiopa B
1'H:i‘-u1L:lrIﬂ[':|-'JIH]I_I'1I-! H MOXAHHAME YOTRHYHRIA _.'I_EH-!H-:E-‘HHﬁ.

VL Jaawunil Tpancnoprt semects, KpyrosopoT BEMECTE B PACTEHHH

Tpasenopr BelIecT B3 IHCTRCE B OPYIHE OPraden (osMHee cHTOBMIHBE anementhr. Coctas
TPAHCTIOPTHPYEMLIX BEUIECTE (Caxapa, AMHIIOKHCIOTEL, TOPMONE], HeOPTralHYecKHe HOHLL M Op. ).
Nepenpmmenne GoTosccuMuaaTos M3 mesoduma & cocyaaM  QuosMel 0o anomwasTy H
cHMITACTY. CHMOIAcTHYECKAS H ANONnacTHYeckKas 3arpyaka ¢noasel, Ponk KIeToR-cryTHHI B
KNETOR ODRIANKH B 3arpyake quiosmel. Coenifuis crpoedns, GROXAMEYECKOR Celnalisain
M VIARTPACTPYKTYPR  KIETOK-COYTHEL  NooMEl  OpH  pasHeX  cnmocofax 3arpys3ed
doroaccummnaros. Tun  sarpysku  GI0OMB B ZEBHCHMOCTH OT JKM3HCHHOH (QOpMBL M
KTHMATHYECKHN YCToRHH . Koppeains Memy THIOM 3Arpyake Guossel B cnocoloM pasrpyikyg
KCHIEMEL 3aBHCHMOCTL XHMWHECKOTO COCTaRa JUOAMHOIO IKCCYIATE OT THNA 3arpyskH

thIoIMEl.
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Mexanuss nepe/BEenEs semects no fuoome. Moneis noToka BOOR MO DABICHHEM. Mopw
CHTOBHAHON NUIACTHHKH KAK OTKPBITHIE KAHATE. CKOPOCTE NEPEeIBHKEHHA BEMECTE N0 (UIO3ME;
HX PAITPVIKA H3 CHTOBHIEBIX HTEMENTOB. ANOMIACTHHECKAd H CHMIUIACTHHOCKAS Pairpyina
dhIOaMEBI

Bocxoaamuil TpaHCHOPT BELISCTB IO KEHJIEME. 3arpyskia KCHNeMbl B KOPHE. Pone gnerok
JHoaepMsl B NepHiEE1a. CocTap KCHIEMHOrD JKCCyaaTd. BiadMOCRAIL TPAHCOOPTA BOIRL H
PACTROPENHLIY BEmecTs no keuneme. CKOPOCTH TPEHCHOPTA BOALL H OTACILHEN BEMISCTE.
BaaumogeiicTne QroaMHBIN H KCHIEMHBIX [OTOKOR 230THCTRIX BEIIECTE H HOHOR. Kpyrosopot
W PEVIHIHIAIMA MHHCPAIBHBIX BEIIECTE B PacTCHMM, PVHKIHOUATBHAL Poib  9THX
HHIHONOTHUSCKHX NPOLESCOR.

VI Poct B passnyne pactednil

Ofimpe  3aKoHOMEPHOCTH pocta, Onpeaenedde nousTaid "poct” n "paipdTHe” PAcTCHM
[Tpofaema pocTa H PAsBHTHA HA OPrAHAIMEIHOM, OPraHHOM, KIETOYHOM H MOICKYIAFHOM
ypoREAX. CylmecTBoBaHME OPIaHAIMA KK PESBCPTRIBAHHE BO  BPCMCHH reHeTHYECKOH
nporpavMMel; BozieiicTaRe BUSHAX DarTopos.

Mokasarend  pocra, S-o0pasHelil  XapakTep KPHBOH pocTa, ero thasel,  KoMIOHEHTE
JKNACCHYECKOTOY HHAIM3A POCTA M MATCMATMYECKHA amanHi npoueccd. [THOR pocTda ¥
pacTennil. AHATOMMHCCKAH OPTAHH3ANHA MEPHCTEM Kopns H credu. PocT W JeaTentHocTs
MepueTeM. Kietourse ocnossl pocra. PocT pactenwit H cpeaa. DAWARHE TEMICPATYPR, CRETA,
BOJIREI, TAIOBOTO COCTaBa arMochephl, IMEMCHTOR MHHEPATEHOTe HHTAHHA HA POCTORRLE

Npoiecchl

WiineHHBGl UMK BRICIIEX  pacTeHmil. OCHOBHEIE OJTANL OHTOTEHE3d  (IMOPHOHAIbHBIH,
TRCHHTEHEIH, PEnpPOOYETHRHRI, IPENOCTH, CTAPEHMA], WX MOpgroor HYecKHE.
hesHonorEieckne # Metabomieckne ocolennocTr. Coctommue nokod ¥ pactenni. THik
OOECH B HX THASMCHHS 18 MHIHEIeATeNEHOCTH PACTEHMH,

Mexanuamel  Mopdorenesa  pacrenni, TMonspuocTn. HEOyKuMa reHeTHYeCKHX DPOrpamMM,

MOPPOrEHCTHHCCKHE  IPAIMEHTEL H OPHCHTAUMA KICTOK B npocTpakctse, lledocTuocTe #
KOPPeIATHRHOES RIAHMOIeHCTEHE opranoe. Perenepanus.

|'opMONATEHAS PErY/IALMA POCTA H PAVBHTHA PACTEHHA.

Aypxeunsr. Buocnnres, o0pazoBaHHe KOHBKMATOR, JerPamalHs ayKCHHOB. AJNLTEPHATHBHbIE
MYTH CHHTC3A AYKCHHA B PACTEHHAN AKTHBHEE TPAHCOOPT AVKCHHOB.  MexXamuiMb
NOCTYTUIEHHA  AVECHHOE B KISTKH W BRIXOTA HX M3 KIeTEH  MHOKCCTBEHHOCTE
TpancMeMOpaHHex neperocyrkos aykenuos (Genke AUX 1 n PIN-cemeitcrpa). Cnenndia
pACHpEIC/ICHHS NOTOKOE AVECHHD B anekce modora A anckee kapid, PeUenTophl aykeHHOB.

MU&IEK}'JIHFI[I{IE MEXAMHIME!  POrVIHUHH  3ECMPECCHHE  CHOE W ME-‘.‘-!Iﬁ['.Iﬂ.[!][l-D'. IMpolLeeLiH
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avkcipami. Ponp vOMKRHTHHHPOBAHWA W OPOTCOCOM B MEPEIatic AYKCHHOBOIO CHIHLTA.
DHsHOIOFHYECKEe OTBETH HA SYKCHHBL arTparmpviowmii ddexT, pacTsweHHe EI1CTORE H
TpOnHIMEL, AHDHCPEHIHPORKE KICTOR N0 AeHCTBACM AYKCHHOB, AMHKANRHOE J0MHH HPOBAHKAE,
AKTHRHIANMA NeleHnii KIeToR KaMOHA, PHIOCCHES,

Humoxupunst,  Brocknres,  o0pa’oBaHHe  KOHBHOTATOB,  ASTPAlalHA - LMTORHHHOOR.
lpocTpascTheHHoe  pacnpeleneHis Opouecca CHHTCSd  UHTOKHHHHOE B PaCcTEHHAX.
T HeTHIHHKHEASE KAK PEENTOPE UHTOKHHHHOB, PHIHONOrHYeckoe ICHCTRHE: ATTPArapyHOLHA
SfpderT, CTHMYTAIHA KICTOUHRY JIenenni, mpdepedtiposEa noi JeficTBHEM LHTOKHHHHOR,
CHATHE AMHKATLHOD A0MAHEPOBANHA ¢ OUKOBRIX OYEK,

BzapMomelicTBHC AYKCHHOB ® OHTOokHHAHOB. [lomsgtve of aHTArOHMIME H CHHCPrHIMe.
lopMonaneueii  Danapc B pacTeHHH. Eynwrypa fn vitro kag MOJENL J1E  HIVHEIHA
ropMoHaieHOre Satanca. Tojiepaanne ropMOHATEHOTD OamaHca 33 CHET PCreHepalyl ToUCK
CHHTE3A AVECHHOB M IMTOKHIHHOB, BakTepHH, HCOONR3YKMIHE HApYLICHAE MOPMOHATBHOTD
fananca Mexcly AYKCHEAMH B QU ToKHHRIaMH (Agrobacterium tumefaciens, A. rhizogenes),
Tubtepentunnt. Thymu GHOCHETEZE B MHOr00bpatne  rrObepe/lTHHOB. KoMmnapTvenTaiHs
GuocunTera B EteTke. OOPAIORAITNE KOHBIOTATOR H Jerpanainns. Penentops ruOOepenInios 1
poik YOHKBHTHHMPORAHHE B 3T0M npoiecce. CneTeMsl TPancIyKUMu «THOOEPE THHOBOTON
cHrnatd. (DHsHONOrHYecKos neficTeHe THOGCPS/UIHHOR: PACTAMCHHE KNETOK H HKTHRHIAIHA
HHTEPKATAPHEIX MCPHCTEM, OOPAIOBAHNE 1[RETONOCOB, NPepHBANHE MOKOH M CTHMYIALHA
POCTOREIY TPOLECCOR, JHIOTEHHBIE YPOREHL THODCPEUIMHOE H JUTHHA JIHA. KapnukosacTh,
BEREAHHAS HAPYIEHHAME CHHTEa THOGEPCINHHOE. B3aHMOICHCTHHE C IPYTHMH IOPMOHIAME.
Abeyuzosan kucroma. Ty Grocnaresa ABK B pactemmax w 8 rpudax, e MeTADOIHIM,
Mexamuavnt Tpasenviii ABK-curnana. dmanonorsveckoe  AeHCTEHE OCTAROBEA POCTA,
MOAIGTORKA K COCTOSHME) NOKOA. AKTHEM3HUMA CHHTEIa 3anackbix pemects. ABK kak ropumon
afHoTHICCKero crpecca. CTpaTerns OTRETA HA 3ACYXNY, NOHHKEHHC TeMIEPATYPLL, JACOMCHHE.
Pone ABK B HHIYKIHH SAEATHEIX MPOLECCOH: CHUTES OCMONPOTEKTOPOE, MOIHAMEHOL H
Genkon, vuacTRyriMx B donounre (BT sakpeiBapee YCTLHIL HCTONRNL. BLI3BAHH LI
dedMuMTOM  BOOBE COSPEHANHE CYXHX  1UIOJ0B B cemad,  DaaMMomeHcTEME ABK  #
FHOOEPENIHHOR B IIPOIECCAN PCTYIHUAH NOKOA.

Imuwren.  buocEmTe:  srmieHa.  Crnemmmka  STHIENA KAk raso00pasHOrO  TOPMOHA.
].-L'I-{I:TH.EHHKI-{H}HHI KK PEUHEnToph ATHTENA H OVTH TPAHCITYEIHHE CFTAITEHOROTON  CHIHLTA,
uaonorueckoe JeficTBHe: Tpo#HOA OTBET TPOPOCTHOB HA JTHASH, JTHIACH KaK TOPMOH
MEXAHHUECKOr0 W OHOTHuUcckoro crpecca. CHryauun  OHOMEXAHHYECKOTO BORNCHCTHAA:
NOBPCAICHHS HACCKOMBIME  H  KPYTHREMH  TPABOANHEIME, (PRIOOATOTEHHEIMY rpHbany,

-

Crparerns oTsera Ha OWoTHUecKmit crpece. Co3pPeRaHHC CONMHRIX NI0O0B H CIMCTONAT B
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YMCPCHHBIY IIMPOTAX KAK DONOTORKA K MEXAHHYECKOMY cTpeccy. Pole 3THICHA KAK «TOPMOHA
TpeporHr B OHOomeHosax. Baaumonefcrree ISTHIEHA ¢ AYKCHHAMH W JIPYTHME COPMOHAMM.
MyTalH, NORPEHIAOITHE DHOCHHTCS STHICHA HIH €00 PELSTLHKY,

Epaccunocmepoucs: GHOCHHTe:, MHoroobpaine.  PenenTopml OpaccHHOCTEPOMIOE H IYTH
TpaHeayELEK cHrHata, Puanonoraueckie duperThl OpaccHHOCTEPOHIOR! PACTAMCHHE KNCTOK,
poutk B audupepenuaponke Mesodia.

Aacmonam w dpyzue oxcuaununs Buocaares v Quanonorddeckie aipertin. Oxncnenie
JMHOMAO0E MeMOPAHBL KAK MEXAHHIM CHHTEIa PETVIATOPHREX coeTnHeniit pactenni. Penentope
WACMOHATOR W TIYTH TPAHCAYKIHH cHriana. Pone yOMKBHTHHHPOBAHMA B 3TOM 1IPOLECCE.
duaHonorpueckoe  OedcTBHE HacMoHATOB, MecTo HACMORATOR B PErYIAIHH  CHCTEMEOH
YETOHYHBOCTH K NATONSHAM.

Apyeue peayaamopst pocma pacmienui.  Caamuunar B Apyrae QeHOIBHRE COSTHHEHNA.
Boasomnas PMIE B PCCYIHLUHE TCPMOCEHESd, OTBETA HA BHPYCHYHY HT['-'PEEH}'HEI: HECTEHRE.
Branmomeiicteue ©  apvrame ropumoHadH.  (THrOcaxapHenl, HX  WIHCHTOPHAT — poiib,
Purocynedoruie, Cnocobrl obpaioranna onnrocaxapuios. Kopotkwe nentias, CHOTEMHH
KK PeryNsTop cHCTEMHOTO 0TBeTa IpH natorerese. Koporxuit nentun CLAVATA 3 w ero pos
B nouIepsKaHne npoindeparnsroil aktieHocTH MeprcTen. Crcrema CLAVATA-WUSHEL.

DoToperyinaums v pacteHad. OcsoBmele  npuHuMnn  GoTtopeucnuun.  Oranune

POTOPEUENTOPHR KOMITEKCOR 0T MNIEPronpecipazyiomny. (MHsHoNornIeckl BkHble 001acTH
CTEKTPa: KpacHas, 7IeneHaf, cHHEA H yasTpaduonerosads. POTOPEUENTOPHEE CHCTEMEL
GHTOXPOMEL, KPHITOXpOMEL B oToTponuns. Oreetsl Ha crepxrnakyio (VLFR), ausxyo (LFR)
H BpicoEYH (HIR) HHTEHCHRHOCTR CRETOROTD TIOTOKA.

Thimaxpasvnas cucmesa, CnekTpadeHee crRoficTEa fIHTOXPOMOMOE, CTPYETYpa H MeNAHNHIM
pafors xpomofopa.  @oroxonsepens Phe — Phy: mameHesus B cTpykType xpomodopa
anonpoTenHa. [ersl, koanpywomse GHoCHHTE: anonpoTterson. Outoxpom A 1 B: cxoacrsa u
oTiHaHA. MuropaRe fuToxpoMel. QoTocTablaenocTs B GoTonaduIsHoCTs puTexpoMos. Poik
focthopuninposanrs  Genkos B pabore  Quroxpomuold  cuetemsl,  llepepacnpenenenne
PHTOXPOMOR B KISTKE NOCHE TOOVHeHHA CReTOROTO cHriand. Biausmoaciicrene ¢ duaxropame
TPAHCKPHOUHH, DH3ROIOIHYSCKHE  PearlHe,  oNocpeoBannse  pHToXpoMIod  cHeTeModl:
CRETOIARHCHMOE MPOPACTAHKE, JEITHONSUHE, cCHIIpoM wideranns tenu. KK — obpatiMocTe
LFR-otrpeTos, TMTOXPOMBL KAK «BXOIHBIE BOPOTA® I8 (POTOMEPHOTIHYECKOTO CHITIANA.
Kpunmoxpownas cucmema. Kpuntoxpomsl 1 # 2. DaasHHel H ITCPHHB KAk XpomOofopHbe
FPYIIITEL M OCHOBHBIE JOMCHBL anonpotensa. KpanTmoxpoMel KAk NOTEHIHATEHRE PElenTopLl B
IGCNCHOH =acTH CICETPA, HamMocHoHHe TORATHIAITHA KOHOTORPOMOR B REICTES 1IOH ,'J.':n.'.:'l!.'-t!l'l

CHHCTO  CBCTH. H}TH TPAHCONVELNHH  KEPHITOXPOMBECCD GETHSIEL, OrpeTel HA CHHHHA CRET,
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ONOCPEAOBAHELIC KPHOTOXPOMHOH CHCTEMOR: Ne3ITHOMMUMA, PA3rndaHHe AMHKANEHON TeTelkkH
NPOPOCTROB, JAMEINCHHE POCTA. YYACTHE KPHIMTOXPOMOB B PETYIALHH BIYTPEHHWX Hacom
PHCTEHHA,
thamomponiiie. Qototponnd 1w dororponus 2, Dnasuis Kak XpoMofOpHEE TRVIIE W
OCHOBHEIE JOMENE! anonpoTedHa, Jlogainsauns QOTOTPONHIOE B KIETKE H B CHCTEME 111010
pactedus. OTBETH NHa CHHMA  cReT, ONOCpenCBaHHEE GOTOTPONHHAMH: GOTOTPOTIHIM,
pacpeenedie  XI0pOUIACTOR B 3ABHCHMOCTH OT HHTEHCHBHOCUTH CBCTOBOIO  IOTOKA.
YeThHUNEE TeHEeHds, Pons dochopumpopanis Genkor B peandsanuy QoTOTPONHHOBOTO
OTBETA,
Emonepo0TEm, PeHoMenONOTHA (POTOMEPHOIHIMA; [BETSHHE H TPy TR
POTONEPHOIMYECKHX  PACTCHHHE, PEryIALMA JTHCTONANA, OOPAIOBAHMA [NOMCK. NEPEXOIA K
COCTOAHHIO NOK0A. BochpHatwe uimesl jgua:  »pexT npepuiBandd  HOYH, QHTOXPOMBL,
BHYTPeHHMe 4ackl. [opmonannias Teoprs mperenus Yainaxasa, HamencHns ropmonanesoro
Danamca, NMPHBOIAIME K (QHIMONOTHICCKOMY OTBETY Ha (oTonepHon, Peryimums passuTHE
KAHMATHHCCKHMH (DaKTOPamMH.
Brympensue pumusl pazeumi pactestd. [lepaoinyeckue SENCHES B PHTMEX OPraloreneis
pocta pacTeHdil. LlMpragubic pHTMBL, MeXanmuid WX oDpazopadmd, Hacrpoiika uppramHex
putmoB doToneprooM. [loHsTMe 0 «BHYTpeHHEX 9acaxs, [llactoxpol. Koppekruposxa
BHYTPCHHHX  PHTMOE  PAIRHTHA  BHEIIHHMH  KIHMATHHeCKHMH  akTopamu:  3acyXoH,
NOHHKCHUAME TeMnepatypel. [myBokni (pHIMOI0IMHCCKHIT) TOKOH B BLIBVIKISHHER TNoKoH,
Temneparvpa ®  passarue  pacrenuil.  SlEnenns  CTPATHMKALMN M HPOBH3ANNH  Kak
KQIOTHYECKA ananTaiud. [opMOHAIRHAR TCOPHA BepHATHIAUWA pacTeHHid. TIpepbisadqe
I'.I}'EIIEZIHIZ'I-H!I MOEDE MTONHEESHHLIMA ’lt}q.‘.-lllbpﬂ'l'}-'FHMHZ MpoOpEcTAHHE CEMAH, BLIXOO IMO4YSk HIL
COCTOHHHA IIOKOA, UBeTEHHE.
Iumbpuonatsroe pazaymue. PasBITHC 33po0LIua v ABVIOIRHEIX PACTEHME B Hopme. CTammn
amOpuoreresa. Henonkiopanue wmyTawros and H3vieHds MEXaAHHIMOB PAIBHTHE IAPOARII,
MyTaunn, RapyIIarHe pasEHTHE KOPHEBOTO H CTelNEROTO ANeKta, CYCNCHIOPH, HEKOTOPLIX
Clloes TKadel B sapoaenmax. Comaradecknil sm0puorenes, GaKTops, BIHSIONHE Ha HEIVELIHIO,
obpazoBalie H POPMHPOBAHKC 3ApOaLILed in vitro.
Hpopacmanue cemai. Dopmonanedeii Ganane npn npopacraswi cemsn. Orhomensne ABK/
rubGepenminel. Mytauun cuntesa ABK u otreta, Cessh rOpMOHATBHOIO CTATYCA CEMEHH C
OHOCHHTESOM IPYTEX BEIIECTR.
Pecyamyun  eezemamugnozo  pocma  pacmesuii.  Pocr  kopun,  Pone  dmToropsonos.
Hudpepenunponka KopHERBX BOIOCKOS. CopHr MyTaHTOR © HAPVIICHHMAMM MHHLHALKH M

MOHCAIHE KOPHERBIX BOTOCKOE, QOpPMEL Bonockon, MyTanuy, HapylIaonHe rpasHTpoIHEIM.
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Pocr noferomoli cHcreme, YeraHoBncHHe (HIUIOTAKCHCA OPH OPOPAcTAAHN cemMedd, Pois
fuToropmonor. MyTauun Arabidopsis © MIMEHENHLIM PAIBHTHEM BETETATHEHOIU ANCKCA.
34KnanKa W paIBHTHE THCTA, PONE (PHIOrOPMOHOE B 3THN npoueccax. CBask paiBHTHA THCTA W
MEPHCTEME Nobera.

Peaynayun  zenepamuenoze  pozeumus pacmenuti. MBIykums ® JBOKAauMs  (BeTeHHs.
Mexannime, CospeMmennbe npeactapitenns o duoparene. Crabwmsauna m-PHEK v cumaTes
Denkomore npoaykta reda CONSTANCE npu HuIZyKUHH OBeTeNHs. JKCIPECCHA TeHa
FLOWERING LOCUS T (FT) 5 mucte. TpascnopT BRICOKOMOIeKyIRpHoro cHrnana (FT-Genka)
HT THCTA B MepueTeMy nobera. PaisuTie conpetnii. Pandes remepaTHBHOS PA3BHTHE, NTO3OIHEC
TEHEPATHRHOE paienTHe, pasEHTHe UBeTKOB. HopmaneHoe paseuthe userka. ABC/ABCDE-
MOOENL FeHeTHYeCKOH peryiauun passuTa useTka. [emernueckne dowmkumn A, B u C,
Cemeiicrsa resos, cogepmampx MADS-nomen,

fposaienua nosa ¥y pacmenusi, CaMoHCccoBMecTHMOCTE. |etepomopduas m romoMopdsas
CHMOHCCOBMCCTHMOCTE. CTOpoHTHRIR W ramerodHTHEI KOHTPONL CaMOBECOBMECTHMOCTH.
Pervasums noua, HuiHcHHEE MHETE pacTeHHd. YCIOBHA MMHEPAIBHOIO IHTAHMIL, BOIPACT,
TOPMOHANEHBIA CTATYC Kak paxToped, BIMSIOMHE Ha 0Oa pacTenuii. [Toiosble XpoMOCOMEL
My#ckHe B KEHCKHE [BETKH ¥ OUHOIOMHBIX PACTCHHIL

Henoab30Banue TPARCTENNLIN PACTEHRA JUIH HIVIEHHA DEIVIHIHA DOCTA H PATEHTHA.

CnocodRl  NOOYYEHMA  TPAHCTCHHEIX  pacTendil:  arpofakTepuanenan  rpaxchopmains,
OmoDanmMcTHEA, STeKTponopanns, CocTas BOKTOPHEIN KOHCTPYKIME: TeHEl VCTOHUMBOCTH,
Mapkcpibe rene (LS, GFF) | redsl unrepeca, THICpOKCOpeccHS TeHOR NoJ CHIRHRIME
npoMoropami  (CaMV-335, NOS), DeTouMqeckas SKCOPECCHS TEHOB ¢ HCTOTRIOBAHHEM
TRaHecnemmieueckns 0 opradcnenngHyuecknx npomotopo. TpoMoTOpsM TCHOB NEPBHMHOTO
OTBETA HA PALIMYMHBIC CTHMYORI UM AHATHIA [OPOLECCOR  perynannH,  KoHCTpYKIIHE,
IKCIPCCCHPYIOMHE B PACTeHHAX aHTHCMBICHopy PHE, CHimkenne sKcnpeccHi reHoM MeToIoM
PHEK-unrepiepenunn. Tenernucckas xupyprua (penetic ablation) ¢ Menons3cBasneM reHon
AudTepHITHOTO TOKCHHA HIH cHcTembl Bapuasa/Baperap. MumyumbentHue npoMoTOpsl reHoR
BTI, mpomotopel HA OCHOBE IMOKOKOPTHKOHIHOIY PELENTOPE  MISKONHTAHONINK KAk
HHCTPYMCHTEL YCHIEHHA IKCNPECCHE TCHOB B ONPCASTSHIIOE BPEMA | B ONPeIeTeHHBY MPYInax
KIETOK pacTeHns. HanpapncHaeil MyTarenes reHos. Ynpasiesde Npoueccady Mophoreineia
IKCIEPHMEHTE TYTEM TPAHCTEHO3A,
VIIL ¥eroiiunnoets pacrennil K HedaaronpuaTuLiyv gaktopam
Crpeee, amantanms, akkiumaums - oDIIAS  XapakTepHCTHEA  ABNerHii. Crpeccsl

GHoTHIecKoR B abWoTHYCCKOH npHpoas,  OrecTHRC pPrakiie pacTeHMA  HA  OcBCTBHE
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erpeceopor.  Cnenmdmdeckie W wecnennpuueckwe peakunn. [lpupoga secnmenndguueckux
peakunil, Crpeccosbie Geixn 0 Hx PyHEUHE. HHIKOMONCKY NRPHEIE AHTHCTPECCORBIE REINECTRA,
Bogueil sedwour. Knacendukauns pacrednii no vx yeroiiameocti k 3acyxe, KeepoduTw.
CrnocobHocTh pacTerni NoaIepEHEaTE BOIHRE TOK B CHCTEME: MOYUBA-PACTCHHUC -aTMochepa B
YCIORHAN 3acyNH. PakTophl, ofecneyHBaloliHe JBHKEHHE BOOLI W3 NOYER B PAcTCHHE H B
amvocepy ¥ KeepodeToR, OCMOTHMECKHMHA B IMHAPOCTATHMCCKHA HOTCHUMANLD ¥ PAsHBX 10
FACYROVCTONYHBOCTH pacTeHdi. Peryifida OcMOTHIECKOTD NOTEHIHATA JABIeHEA ¢ NOMOIILID
OCMONHTOR. XHMHYECKad TpHpoaa ®  OHocHHTe: ocMoneToB. [lpotexTopnas  drvmxnms
OCMOJIHTOB, 33T OCNKOE B VONOBMAX MCUHIAPATAEMHE UETonadMel. TIponHd 0 DoIHoNkl KAk
RARHENHE NpoTekTophl GenkoR. [ToNHAMHHEL - NPOTEKTOPH HYKNEWHOBRX KHCNOT. heTaHHRI H
HX 3aIHTHLE QYHKIHA, Benkn, cHUTeIHpYIOINHeCs B yenoRHAX nerwapatanen. Hx samsTaan
ponk. Cy- ¥ CAM-THne MetabolHiMa Kak CHCTCMBI JKOHOMHH BIAMH ¥ 38CYXOVCTORUMBRIX
PAcTeHHH.

Bricokre koHIeHTpaiun  codefl. Tune nmowreHnoro sacomennd. [amodetil B ramxodHThL
Hospexaaomee geficTEHe comcil. ANANTAUMA PACTCHHA K OCMOTHYECKOMY H TOKCHUECKOMY
aeAcTErI conell. Cnocodel nopaepranne opOIHERHOCTH, ODCMOPETVIATOPHAL H NPOTERTOPHAS
iy ocMonnToR. [porextopueie Genku (I1B), cupmTeanpyiomsecs & pacTeHHAX NOpH
comepom cTpecce. Humyknua Guocuntesa [Ib BrcokuMB koHueHTpaunaMy conell, OyvHeLmkn
npoTekTopHex Oenkos, CHCTEMEl HOHHOTO TOMEOCTATHPOBRAHHA KIeTOK. KoMmapTMeHTarnd
HOHOE, POOB  Bagyodd, Pode niaasManeMMbsl H  TOHOMIACTA R MOAISpHANHE  HHIKHX
KOHIeHTpanHil Na’™ » puToniasMe npe Jaconendd. Na -TpaHCOOPTHPVIOIHE CHCTEMEL B HX
ceoiicTea. Jlaneumii Tpancoopr Na' (ypopene uenoro pactenus). Crparerma wabemasms
HARKOGIUIEHHH HOHODE R AKTHHHO .'dt']'EIﬁH.'lHHH]'I-}'HZIIJJ_HX THAHHAX ©H I'F.'-'HE".IE!'!'J'[HHhE}L UFITEI.E[EI.':'(. B
VENOBHAX JACOJICHHA,

FKCTPEMANLHEIE TeMIenaTVEL Pacrenua xak DEIOTEPMULIE  OPTAITHIMEL TCHHCPH‘I}'FHHE

AJANTALHH, CBAZEHHEIC © H3IMCHCHHUCM COJCPMCAHHA (CPMCHTOE B KNCTKAX MW MX
mioepmenTHore  cocTasa.  AgantanHd,  obecnedmaiomMe  nocroAncTeo Kn npe
TEMOEPATYPHEIN  caBurax., CTPVETYPHEIC — NCPECTPOHKH  KICTOMHEX — MeMmOpas  npwe
TEMOEPATYPHEIX A0anTaiusx. Ponk HIMEReHHS NHMHYECKOrD COCTABA JKHPILIX KHCIOT H
COOTHOIIEHHA HACKIMEHHEIX H HEHACHIMEHHBIN FUPHLIN KHCIOT B ODECHEqeHHH HeoDX oMo
HOOBHAHOCTH THOHOHOTO DHenof MemOpaHLl NpH TeMNepaTyPHLIX agantauuax. Hssmexcawe
BAIKOCTH NTHOHI0E H PErVIIHLHME AKTHBHOCTH JIOKAIH30BAHHEX B MeMOpadax Qepuenton, Pons
H (yHEIHA JecaTypa: B HIMEHEHHH HHIEKCA WeHACKNTIIEHHOCTH WHPHRIN KHCIOT TIpH

TEMIEPATVPHBIN A0AITTALINAX.
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TonepaHTHOCTE PACTCHHE K 3aMOPAKHBAITHIO. ]'Ipe;mmpmn;ﬂm{e nﬁpa’mnanna Thi# B KNCTHAX.

1} nyrem wx obelpo#AHBAHHE B XoJe GOPMHEPORAHHS KPHCTALIOR JIhI3 B MEKKICTHHKAX, 2)
nyTes OHOCHHTE3A OHOMOTHYCCKHX  aHTHQPHIOR. XHMHHeckas npupona GHOMOTHYSCKHX
AHTHPHIOE. Monexynaprne MEXAHHIME Hx aercTHNY, Huakomonesy ispa ke
KPHOTIPOTERTOREL Jakanka pacteddi. HaMernenus, npoHexoasinne B pacTHTCIBHOM OPTaHHIMe
B x00e 3akankd. MexanuaMel NoBRITERHA MOPOIOYCTORMHBOCTH IPH SAKHIKE,

AKTHRHPOBAHHBI  KHCeOopot. AKTHBHEE $opael EEcnopona (ADK): cymepokcHI-aHHOH-

PAAHKAT, THAPOKCHIT-PAMHKAL, CHHINETHRE kucnopol, Mexasnime ux obpailopanss. Benag
forocHaTeTucckol B gnxarensiod T » redepanmie cynepoxkcnanoro pagukana, Pons
BRICOKOH HHTEHCHBHOCTH CBeTa B nepesocetanosneniocTd ITL xnoponnactor ¥ obpasopanin
CYNMepOKCHANETY panwkanos, ledepauus ADK npu crpeccax. Toxcwueckoe mefictmne ADK,
CTHMY/IHIHS NEPeRHCIOTD OKHCIEHHA THITHIOR.

MexanusMbl sawuTh pacTerri o w3bwTra ADK. [yme npegorapamenns ofipazosadui ADK »
KIETRAX PACTEHHA, AHTHOKCHIAHTHBIC CHCTCMBEL KNETKH: ackopdar — TIYTATHOHOREI MK, -
Tokehepon. ANTHOKCHIANTHERE fepMeRTATHRERE cHeTeMbl, CeMelcTBO CYNepokcHLIHCMYTAS,
ACROPOAT-NePOKCHIA3, KCAHTODHINEHRIE HHKD H Ap.

._'-"_-ljﬂl:'-'.ﬂ]i.’d H UHIICPKCH L, Pacrenna, YCTOHUHBLIE K HEIDCTATEY KHCTOMTA. Ponk rodkomEaa

B OAJANTALMH PACTEHHA K HEOOCTATKY KHCTOPOAA. AHATOMHYECKHe ocODEHHOCTH pacTeHmii,
YCTOHMHMBRIX K ANOKCHH H THMOKCHE, CTpaterds Wadesadns anaspobunoza, Poubs ropMoHOB B
aganTanMn E adaipobuosy, OTBCTHAR PeaklHd pacTeHHi HAa peskoe CHHEKEHHE COJep#aHis
KHCNOPOOa B cpefe. belkH, oDpaIvIOUHECH B PACTEHMAX B XOO¢ AMaNTAUHH K HCJIOCTATKY
kucnopona. Hx dverknmonansHads ponb. [1ONBITKA NDOAYMEHHA YVOTORMHMBBIX K HCIOCTATKY
kMcnopona Gops pacTennii,

TORCHUHOCTE THRENLIN METATIOR JLTH i'IEI.I:'I'-EHHI:!I X HagMpeHde Boredadsx, Mexasusss

FAMETEL  KOMOADTMEHTALNA M HAKONICHHAC THRCIHX MeTamos B makyonsx # KO, Poow
(hHTOXENATHHOD. BuaocnenmpaHOCTh B HYBCTBHTEIRHOCTH H  VCTOMHBOCTH pacTeHHH K
HIDEITKY H HE[OCTATKY THHENBIX METALIOB B ¢peac, (PHTopeMeIHALHA.

MHTOMMMYHHTET. ';hHTD}{r-{?-T:."Hﬁ.'-'[D]"'F{H KAk COCTABHAH  Ya0Th  oDmed HMMYHOJIOTHH.

Dyurinn immyanrera, Humyaonrer, Xosaiickan # nexoagiickas yeroiunrocTe. JIByxdainocThs
OTBLTA PAcTEHHH Ha BHe[peHHEe NATOICHA: pPACIOIHABAHHE ITEATOTCHA H 3ANIHTHAA PEaKIHA.
Dmucatopil. Ponk JekrnHoB B pacnosHasasy. Peuentop - nurasaswii THO BlanMoneficTaig
PACTEHHMA-XO3HHHA H Martoreda. Polk OMHMOCAXapMHOER B OTHETHOH pPCAKIHH PACTCHMH HA
BHCApenHe natoreHa. Hekporpodier o Buotpodsl - HH3Ke- H BLICOKOCTIEUHATHIHPOBAHIEE
[T KL HﬂTEFM“"ﬂHTFﬂ }"CTﬂﬁ‘fi"lEﬁl}fTH I‘Jfl.i:'!'l.:hﬂﬁ K narorenas: anrnhnoruyecmne BEINCCT R

(proanekcHEBL), MeXaHHYeckie Daphephbl, aykeoTpodms, peaknua cBRCPXYYBCTEHTCIRHOCTH H



24

ap. MeTepMHinanTil MATOTEHHOCTH MHKPOOPrAHMIMOB! EKTOPR, COOCODCTRYIOIINE KOHTAKTY
MHEPDOPTAHHIMA W PACTEHHA, CYNPECCOPRI IAMHMTHOR pPeakiHi B TOKCHHEL (&aKToph,
ofecTeyHRAIONIHE NMPOHHWKHORESIIHE TATOTENA H ero NMHTAHHE BHYTPH PacTeHHR PaxkTopsl,
ofeCNeYHBAIOIIHE NPEOIOIEHAE JAMMTHON PLakiIHN PACTeHNA,
Tun ® CcTeneHkh COBMECTHMOCTH B cHcTeMe: OonsHoe pacTesMe, [eHeTHYeckan npHpoia
VCTOHUHBOCTH pacTeHHil ¥ naroredaM, BeprakalibHad H FOpH3OHTANRHAS  YVCTOHYHBOCTH.
Teopua daopa «ren-ga-renys. Conpamenias JBOMOUEA PACTCHHA XO3RHHA M IATOICHA,
[puobpetenne BHOOBOH H COPTOBOH CHCHMANHZALHA NATOICHOM (HHAYKTOPHO-CYNPECCOpHan
MOJIETB JLECea ).
Ponk  BTOPHYHEX METADOMATOR B REPTHKATEHON H TFOPHIOHNTANLHOH YCTOHYHBOCTH.
Tlokanuianua CHATE3a W HAKOTUICHHA BTOPHYHEIX MCTaDOIMTOE Ha YPOBHE KNETEM, TRAHM,
Oprafa, nenoro pacrednd. CoCTAR M XAPAKTEPHCTHEDL CMOJT, ChiIel, kaMemH, naTtexca. Buemnaa
CEKpelHA BTOPHYHEIX MeTabonuToR, CnenHanHIHpOBAlNBe OpPraHel cokpeuun, Coctas n
XAPAKTEPHCTHES PHPHEIX Maceil. XAPAKTCPHOTHED JIOKAIH3ZALMH CHHTE3a M HAKONJIEHHA
OUHOBHBIX 1PVILT BTOPHYHBY MeTabdOIHTOR. JAUMTHEE (VHKIHH BTOPHYHLIY COETHHEHHH.
rToanekcHii, JlOKAzATeNsCTRA FKONOTHISCKEX (PYHKUHA BTOPHYILEIX COSTHREHIHI.

IX. Branmogeiicrane nponeccon, HX HETETPAIHA # CONIACOBANROE (Y HEINHOHHPOBAHIE

BPravos

JIOHOPHO-AKIENTOPHEE B3aHMONeHCTRHA Kak OCHOBA MHIOorenioi pervisupH GOTOCHHTE:H B
CHCTEME PACTHTENRHOTO OpranaimMa. MexanwiM SHAOTeHHOH PCryNslHH B CHUTEME PACTEHHA:
NOTOKH YOAEpoda, HCMOIBIVEMES H CHHTCS PHIIHUHBIX COSOMHEHHRA H HX PACTpeeNeHHe mo
THEHAM #®  opradad. Teopus  OTOCHHTETHYECKOR NpoJIyKTHRHOCTH. |l¥yTH moBLINEnHS
HpheKTHEBHOCTH  HCNONLIOBAHHA  conmednodl  oHepruw  npu  $oTocnrTeze.  JloHopHo-
AKTIENTOPHEE OTHOMIEHHA, PEVTHIHIAURA H KPVIOBOPOT MHHSPANEHEIX JEMCHTOE B PACTCHHH,
PacnpeaencHne BEIESTs N0 OPraHaM M KOMIAPTMEHTALMA HPOLECCOR H COETHHEHHA B KIETKE H
TEAHAY KaAK CHCTEMA NPOCTPAHCTREHHOE W BpeMeHHOl OpraHMiaiEH OHOXHMHYECKHX H
DHIHOMOTHYECKHX MPOLECCOB M COOCOD PCTYIALIMH HX COTMACOBAHHOID B3apMONeHcTBEHA H
HWHTErPAIHA.
CHETCMB] PETYIALHE H HX HCPAPXHA B PACTCHHH,
Tpoduaeckas, rOpMOHANTEHAR W WIEKTPHPEIHONOTHYSCKAR perymdauHa. llongrtHe «3anpock H
NP IHTAEMBIE MEXAHHIMBL TEpenas cHIHAa, JIOHOPHO-AKUEITOPHBIE OTHOIIEHHA.
Pervaoauna nponeccon Ha KneTodnon vpoede. MetaGonHTHAR peryvifiia B MEXAHA3M KOHTPONA
NPOTEKAHMA NPOLECCa 10 NPHHLUANY OTPHUATEABHOR (MONOmHTeIbHOR) CHATH KOHEUHRIME

TMPOTYETAMH,
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MexannsMel NEPeayy CHIHANCR B KICTKE. BocupHaTie Bo3eicTBHi H CHIHUIBHLIX MOJICKYIL.
Tunet peuentopos. Pomk  miaiMancmMbl B BOCIPHATHH cHrnaios.  JIBYXKOMIOHEHTHEIC
pelienTopHELe KiHashl, (JCofeHHOCTH CTPOEHRA KIHLIOR, NO3BONAIOIIHE 3ANYCKATE CHIHAIBHEIE
kACKAIL B TABHCHMOCTH 0T TIOTeHUMANA 1A MemOpane. |lepenatia CHUHALA. HenocpencTecHHOES
BIAMMONEHCTEHE PEHENTOPOSE C MECCEHITKEPAMH, MEpeIarilHMi CHIHAM: TETepOTpHMEpHEE G-
GeiKH, ATCHWIAT-IHELA3, TYAHUIAT-IHKIL, ipocosenain A, C m D, HANIMH-okcHOA38,
MAP-knHasHEl gackan. HU3sKOMOTCKV IAPHLIE BIOPHHIES MECCEHIAEDE] MCpeiaud CHIHANA
(uAM®, oM@, uAlD-pudoa, wrosuton-1.4. 5-rpudocar, WO, aKTHRHLIC JropMnt
kucnopona, ocarTHIHAR  KHCAOTA,  AHANWNTTHUCPHE, cBODOTHLIC  WHPHBIC KHCIOTH,
ORCHIMOHHE! ¥ 1p.). YUacTHE KAkIHA B NEPEIatc CHIHAL. KankiHeBbit COAdEN, CCITAUIALHA
i Bonnes. [IOHATHE O GEKANBIHEROM POCHEPEEY (Signaiure) curHana. Pk KaNbMOTYIHE 0 Ca®-
CAM koMiviekca B opMHPOBAHHH OTBCTHOH Peaxiiy. Jpyrre GeTkH, COIepHRANe KATLIHA-
cpsbiEaonme  aoment (EF-epykme win EF-hand). [lporesnrunashl, 3HauCHHE peaKilii
thochopumiposania/ NeGochOPRIHPOBANAR B PeryIAUEE AKTHEIOCTH fepuenTon. Kanbitkii- #
KaIBMOIVIHH3ABACHMEIC TTPOTEHHKHHAILL Cuemdsea nepelady 0 GOPMHPOBANEA 0TRETA Ha
OnpeIeTeHHBI CTHMYI,
Buvrpusiepusie  penentopes,  Peuentopkl, paboTamime B COCTABE VOHKBH THH-THIA3HOTO
goMiiekca. Pois YOHEBHTHHHDOBAHKA B NpOTEOCOMHOE  JIETPAlAIAN  DeNKOR-PeNpeccapos.
AKCTHEAITHS TPAHCKPHIUMOHILIX KOMIICKCOB NPH AHCTEHE IOPMOMNLIBHEX CTHMYTIOB HA
BHVTPHAICPHEIE PELCITTOPEL
NouaTre o daxTopax TPAHCKPHIIHL {mpanc-HaKTOPax] M yuc-PCTYIATOPHBL 3MEMCHTAX B
NMPOMOTOPIEX YYACTKAX [CHOB. DHxAHCEPR M CalneHCepyl, OcHopreie coMelcTna GakTOpoB
TPAHCKPHIIIHA: CNHPAlL-TOROPOT-CIMPAIE {Helix-loop-helix, bHLH), nefiinnopas MOTHHA
(Leucine  zipper, bZIP), roMeosoMeH-coJCpHalINe M MADS-n0MeR-COIEPEAIIHE
TPAHCKPHITIHOHABE  (AKTOPEL. CHopka TPAHCKPANIHOHHEN KOMIVIEKCOB W PCrYIIHIIHA
AKTHRHOCTH TEHOR.
KoMnapTMEHTAITHA NPOIEcCoB M BEILECTB KAk cnocofl OPraHM3alHE PeryAiHEE TPOIECcos B

NPOCTPAHCTES M BPEMEHH.
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I1I. Kpurepun oneHHBanng

K[)HTE[)HH H MOKAATENH CHENHBAINH OTHCTA A MNIAMEHe

Heyiosaersopureisao

yﬂﬂ'ﬁ.‘lﬂﬂ-ﬂpﬂ]’ﬂ.ﬂ 10

PparMeHTApHEE JHANHA 00
HOEM JAAHHBIM H'ill'I]_:II,':II:-H".-!.|
SHAUMTCMBHEE TPYIHOCTH B
CONOCTARTEHHH H aHATHIS
CHEJICHHE M3 PASIMIHEL
paznenos GHIHOTOTHA K
OHOXEMHE PACTCHHIL.

Henoaunie sHawya no
HECKOTEEHM TR, TAHHBIN
BOIIPOCaM, cnabos
OPHERTHPORAHHE B
MATCPHANE,
OnpeneneHnLe
TPYAHOCTH B
COMOCTARTEHHH W
AHAIIMEC CREACHMA 13
HECKONLKHX pa3Jencs
HAHONOTHN |
OHOXHMHH PACTEHME,

[TonHeE sHAHHA, HO
coJlepaalHe
OTIEIBHBIE TPOER
E 0OIacTax

| EL'IH'SHUJIUJ.'HH H

OHOXHMHH pacTenHi,
HEIHAMHTENBHRIE
TPYIHOCTH B
CONMOCTARTEHHA |
AHAMHIE CBEICHHH H3
PAZIEYHRN PAIISTI0N
PO PAMMbIL.

Orrjimano

Hemepneisaromme
IHAHHA N0 BCEM
FAIAHHEIM
BOTIPOCAM,
CROGOJIHOE BIANSHHES
MATEPHATOM,
IpaMOTHRE
COTIOCTABIEHHE H
AHATHI CRENEHAA K3
PAITHYHLIY TEM [0
IHoIOre
OHOXHMMH PACTEHMHA
B ITHPOXOM CMBICIIE.
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