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®U3NOJIOT U PACTEHUM — UHTET'PAJIBHA I HAYKA

[IpenMer wu3y4yeHHs] HAyK O PACTUTENIBHBIX OpraHu3Max — OOTAaHUKU, AHATOMUU H
Mopdonorun, OUOXUMUHM, OUODU3UKH, TEHETHKH, OJKOJOTHUH, MOJEKYJISIPHOW OHOJIOTHH.
OuU3MOoNIOTHs PaCTeHUN KaK MHTErpajJbHOE HAyYHOE HAIPaBIICHUE.

OnroreneTnueckue U (UIOTEHETHYECKHE acleKThl. DEeHOTHUI, KaK OCHOBHOH OOBEKT
KJIaCCHMUeCKOM (pu3monoruu pacTreHuil. ' eHOTUI — LIeHTpalibHasl COCTABIISIIOIIAsT OMOIOTHUYECKUX
UCCIICIOBAaHMI JIBYX MOCIEAHUX AecaTriaeTHid. [ maBHast 3a1a4a r00bIX HAYYHBIX MCCIETOBAHUI
— OmpeJesieHre BO3MOXHOCTEH yIpaBlIeHUs MPOLIeCCaMH B KUBBIX OpraHu3Max uepe3 Mo3HaHUE
MEXaHU3MOB U3MEHECHHIA B CBETE MPOOIIeM (PU3UOIOTHH PACTCHH.

OcHoBHbIE METOJBI (PU3UOJIOTUM PACTEHHM U CMEXHBIX TUCIUIUIMH: BBIJEICHUE,
OCaXXJIeHHE peareHTaMu, LEeHTPU(YTUpOBaHHE, CIEKTPO(POTOMETpHUS, MEUYECHBIX AaTOMOB,
xpomarorpadusi, s5ekTpodope3, MUKPOCKOIHS ( B T.4. JICKTPOHHAS) U JIp.

[IpakTHyeckue MPUIIOKEHUS 3HAHUH O (PU3HOIOTUN PACTEHUI: B CEIIbCKOM XO3HCTBE (B
T.4. YaCTHOM (PM3UOJIOTUN PACTEHUH ), SKOJIOTHH, (hapMaKOJIOTUU, MEAULIUHE U JIP.

®U3NOJIOT A U BUOXUMUS PACTUTEJILHOM KJIETKH

XUMHUECKUI cocTaB pacTeHUH. Makpo-, MUKpO- U YJIbTPaMUKpPO3JIeMeHThl. OCHOBHBIE
OpraHMYECKHE BElleCTBa: KOHCTUTYTUBHBIE U 3anacHble. Bosia B pacTUTEILHOM OpraHU3Me.

PacturenbHas kineTka — cioxxHas ¢puznosnorndyeckas cucreMa. OCHOBHbIE KOMITAPTMEHThI
KJIETKH.

[IpuHIMNMATBHBIE OTJIMYMS PACTUTENBHBIX OpraHu3MoB — ciabas auddepeHuupoBKa
TeJa PacTeHMsI, BO3MOKHOCTh BEI€TaTUBHOI'O Pa3MHOXKEHUS (B T.4. MIOYTHU B JIIOOOM BO3pacTe),
3aMKHYTHII Ha ce0sl LUK 0OMEHa BELEeCTB, OTKPBITHIN TUI pocTa. KoHIenuy opraHu3MeHHON
U HaJKJIETOYHOM (PBOJIIOLIMOHHO NPOABUHYTOM SKOCHUCTEMBI) OpPraHM3allMM Tejla PacTEeHUS.
OKcliepUMEeHTalIbHbIE J10KA3aTeNIbCTBA HAJKIETOUYHOW KOHLENUMHU: Hajludue IUTOCKesleTa B
LUTOIJIa3Me, HEBO3MOXKHOCTb JIM3UCA OpraHeiy, HE3aBUCUMOCTb DPAa3MHOXKEHUS, «IBOWHAS»
MeMOpaHa, OMOXUMHsI MEMOpaH.

Krnerounas crenka: nepsuuHas u BropuyHasi. CocTaB CTEHKH — OCHOBHOM Kapkac, BTopas
U TPETbsl CETU. BUIBI MOHOCaxapoB OCHOBHOI'O KapKaca KJIETOYHBIX CTEHOK. Ilosnmcaxapumasl
KJIETOYHBIX CTEHOK — ILIEJUII0JIo3a M TJUKaHbl. BrTopas kieTouyHas ceTb — MEKTUHbI U
NOJIMCAaxapubl, BKIIOYAIOIIME TaJaKTypOHOBYIO KHCIOTy. TpeThsi ceTb — Oenku (B T.4.
9KCTEeHCHH) U (eHunmponaHouasl. Mx @usnonornyeckas ponb. PopMuUpOBaHHE U POCT
KJIETOYHOU CTEHKH.

Bropuunas knerounas cteHka. llosiBieHune KyTuHa, cyOeprHa, KyTHKYJISPHOTO BOCKA.
[TostBNneHKEe NMUTHUHA, €TO POJIb.

[Tonarue cummutacta u anoruiacta. Ilnasmoznecmsi.

[MuTornnasma u ee KoMnoHeHThl. [I1a3maTtudeckas MeMOpaHa: CTPYKTYpHbIE OCOOEHHOCTH
U OCHOBHblE (yHKUMH (IOTJIOUIEHME M CEKpelMsl BEIIeCTB, 3alacaHhe M UCIOJIb30BaHUE
SHEPIUH, Peryisuus paboTsl GepMEHTOB, pelenTOpHbIe (PYHKIUH, CUTHATIbHbIE (DYHKIIMH, CBSI3b
MEX/1y KIETOYHBIMH 00Pa30BaHUSIMU — TJIa3MOJIECMBI ).

[MuTomnnazma. I'manonnasma. [urockerner, ero (GyHKIMOHATBHAS ~ POJIb.
MuxkpodunaMeHTbl, MUKPOTPYOOUKH, TPOMEKYTOUHBIE (PUITAMEHTHI.

Pu6ocombl IUTOIIIA3MBI.

MemOpaHHbBIE CTPYKTYpPBI: 3HJOIUIa3MaTU4ecKas ceTh, anmapar [oibpaxu, Bakyoud,
JM30COMBI, MUKPOTEJIbIIA, MIACTUABI (TPOIIACTUABI, AMUJIOIUIACTHI, JIEHKOIUIACTHI, STHOIIACTHI,
XJIOPOIUTACTBI, XPOMOILIACTHI), 7ipo. CTpoeHue u Ouosnornyeckue GyHKIUH.

OcHOBHBIE OpraHMYecKkue BellecTBa pacTeHui. @DyHKUMUM Merabonu3ma. AHa- U
katabonusM. [lonsarue ampubonmzma. [Ipumepsr.

Hyxneunossie kucnotsl. IHK u PHK. Buast u ¢ynkinun PHK. Ocobennoctu ITHK u
PHK mutoxonapuit u xioporaactoB. OcoO6eHHOCTH CUHTe3a 0eKa B 3TUX OpraHesiax.



benku — BakHble KOMIOHEHTHI PAcTHTENbHOM KieTkH. [IpocTeie U clOXKHBIE OENKH.
Jlenenne OenkoB Ha rpynmbl (aTbOYMHUHBI, TIOO0YIMHBI U Ap.). 3amnacHble 0enku. PepMEeHTHI —
KIIFOYEeBasi TPyMIa BelecTB 0eaKkoBoil nmpupoasl. OCOOEHHOCTH COCTaBa, CTPOCHUS U (DYHKIIUM.
Ce30HHbIC U CYyTOYHBIC pUTMBI. BIusHUE MHBIX YCIOBUN HA MX (QYHKITUH.

VYrneBoabl — OCHOBHOM KOMIIOHEHT pAacTHTENbHBIX OOBEKTOB. MOHO-, OJUIo- Hu
nonucaxapa. ['moko3a, gpykro3a, meHTOABI U TpHO3bl. Kpaxman (amMmiio3a U aMHIIONEKTHH).
Ctpoenne wu cBoictBa. Muymun u npyrue mnonudpykrosanbl. Kieruatka. OcobeHHOCTH
cTpoeHus U pyHkumii. OapeBecHEHUE U ONIPOOKOBEHHE KIICTYATKH.

Jlununel pactenuii. buonorunueckas poib v pyHKIHOHATBHOE 3HAYeHHE. JIUITHUIBI CEMSH.

Opranuueckue KHUCIIOTBI, IPUCYTCTBHE U OCHOBHBIE CBOWCTBa. buosiornueckas poib.
Ankanoupl, 3pUpHbIE Macia.

ButaMuHbBI — BaKHEHIIHE KOMIIOHEHTHI OMOXMMHYECKON MaIlluHbI. bruonorndeckas posb.
Knaccudukanus BUTaMUHOB: )KUPO- U BoJopacTBOprMble. OCHOBHBIE CBOWCTBA U HAXOXK/IEHUE B
PacCTUTEIBHBIX 00BEKTAaX.

ACCUMWIIALIMA CO2 U TTPEBPAILIEHNA YIJIEBOJOB —
K/IFOUEBOE 3BEHO METABOJIM3MA PACTEHHU A

ABTO- U rereporpodus. OcHOBHbIE ypaBHEHHUS. XeMOTpo(hus: HUTPUPUKATOPHL,
cepoOakTepun, OKHCIEHHUE METaIOB W Bojoponaa. OOmme CBOMCTBA XEMOCHHTETHUYECKHX
peakiuii. Opranuka XxeMoTpoQoB.

dorocuraTe3. OTimune OakTepuanbHOro Qorocuare3a. OcobeHHOCTH (DoTOCHHTE3a B
CPaBHEHUHU C XEMOCHHTE30M.

Jlucr — cneunanusupoBaHHbiii opraH accumuisiuuu COz. IloHsATHE ME30CTPYKTYpHI
mucta. ['a3000Men Me3o(huiuia ¢ OKpyKaromen cpeoi.

Xnopomnactsl. Uucno B KieTKe, pa3mepsl, ctpoeHue. O0oouka, CTpoMa, BHYTPEHHUE
MeMOpaHHBIE CTPYKTYpbI. THUIaKOU I, TPaHbl, JIOMeH. broreHes XaopormiacToB.

CBeToBbIE€ U TEMHOBBIE peaklIMU (POTOCHHTESA.

CaeroBas (haza: HE3aBUCHUMOCTb BblieNeHus1 kucinoponaa, cunreza HAJIOH u AT® or
ACCUMWISALIUU yTIIepo/a.

ITurmenTs! dorocunTe3a. Xa0pouiuisl (€ro pa3HOBHIHOCTH, OCOOCHHOCTH CTpPOEHUS,
nokanu3ainuu, QyHKiui). pyriue mUrMeHThl — KapoTHHOUABI U (PuKoOmIMHBL. OCcOOeHHOCTH
CTpOEHUS U (PyHKIUIA.

Crioco0bl pa3/ienieHus U BbIICIECHUS TUTMEHTOB.

Ontuyeckue cBoiicTBa xinopodpmwiia. OpraHuszanus NUTMEHTHBIX cucteM. IloHsTue
XJIOPOPUILI-OEIKOBOTO KOMILIEKCa, (DOTOCHHTETHYECKON EIMHUIIBI, PEAKIIMOHHOTO IIEHTpa.
[TpencraBiaenus o ABYX pOTOCUCTEMAX.

PabGora NMUIMEHTHBIX cUCTEM: BO30YXKAEHHBIE COCTOSIHMSI 3JIEKTPOHOB B MOJIEKYJaxX
XJIOpO(UILIA U MEXAHU3MBbI CHATHUS BO30YKICHUH.

®doTonu3 BOJABI, KaK pe3yJabTaT JeHCTBUS BO30YXIEHHOW MOJEKYJBl XJopodusuia
XJIOpOPHILT-OETTKOBOIO KOMIUIEKCAa. YdYacTHE HOHOB MapraHiia B 3ToM mporiecce. Paborta
BunorpanoBa u Toiic. [lepokcua Bogopona, Kak MOTEHIIMATBHBIN OOBEKT IJIST PAa3I0KEHUS U
BbiAeneHns kucaopoaa (I'.Komuccapos).

[lemp mepeHoca »7eKTpoHOB Tpu (GoTtocuHTe3e. Z-cxemMa. OCHOBHBIC TEPEHOCUHKH.
[ToHsiTHE O LUKIMYECKOM M HELUUKINYECKOM IIEPEHOCE AIIEKTPOHOB. POTOCHUHTETUYECKHE
MPOAYKTHI TakuX nepeHocoB. OtHomeHue P/ 2 e, kak mokasareib 3 PpeKTUBHOCTH Ipolecca.

Mexanusm cunre3a AT®. Teopus Mutyena. DneKTpUUYECKUN U XUMUYECKUI TPaJIUEHTHI.
KiroueBas posnb MmeMOpaHbl B ITpoliecce 3anacanusi SHepruu csera. CTpoeHue U poiib IPOTOHHOMN
AT®-a3sl B cunteze ATO.

TemnoBas ¢asza ¢otocunTeza. lMcnonb3oBaHME H30TONOB B PACKPHITMM MEXaHU3Ma
accummsinun COz. TlepBas (MuHMMaIbHAsA) cxema ukia. [omHas cxemMa BOCCTaHOBUTEIHLHOTO
neHTo3odocdaTHoro nuukia (uukia Kanpeuna). Peakuuu u epMeHTHI LIUKIIA.



Py6ucko, ero cyOcTtpaTel M peakiuu, Karaauzupyembie ¢epmeHToM. OcoOEeHHOCTH
CTPYKTYpbI, TCHETUKH ¥ MEXaHU3MbI aKTUBAIMU (B T.4. — pyOUCKO-akTHBa3a). [Ipencrasnenus o
KOMILIeKce (GepMeHTOB (OTOCHHTE3a W «TYHHEITHUpOBaHUW» pub030-5-pochara. CreroBas
aKTUBAIMs (HEPMEHTOB «TEeMHOBOIY (ha3bl poTOCHHTE3A.

Cymmapnas peakius (OTOCHHTE3a ¢ YYETOM HCIIOJIB30BaHUS MTPOAYKTOB CBETOBOH (ha3bl.
Bosmosknbie myTH peryisinuu GpotocuaTeTndeckoil accumuisiun CO2.

[Tonsatne 006 WHAYKIMK (OTOCHHTE3a, KAaK METOAWYCCKOM MPUEME MPH HCCICIOBAHUU
MEXaHHU3MOB PETYJSAIMA B PACTCHUAX. YUYeT WHAYKIMOHHBIX MPOIECCOB TPU H3yUYCHUU
(GU3NOTIOTHUECKUX U OMOXMMHUYECKHIX TIPOIIECCOB.

JIPYTUE ITYTU IIPEBPAIIIEHMI B CBA3U C ®OTOCUHTE30M

CuHTe3 W paspyllieHue kpaxmaina B xjoporiactaX. OCHOBHON OHOXMMHUYECKUH ITyTh
HaKOIUIeHUs. BpIBeieHne Kpaxmaia 3a Mpeelibl XJI0poIacTa.

[Inactuasl W BHYTpUKIETOUHBIM TpaHcnopT. [lponukHoBenne CO2 B KIETKY U
xyoporact. Poib kapooanruapassl. M303umel kapooanruapasel. Cyderpar Pyoucko.

[Tponumnaemocts 000J0YKHM XJIOpOILIacTa sl Tpuo3odocdaToB, mNeHT030(h0CHATOB,
Heopranuueckoro ¢ocdara W TUKApOOHOBBIX KHCIOT. I[lepeHOC BOCCTaHOBHTEIBHBIX
SKBHBAJICHTOB uepe3 MeMOpaHy XJIOpOILIacTa.

[lepenoc yrieBogoB mo pacteHuto. Caxapo3a — BaKHEWUIIUWA TPAHCHOPTHBIN YIJIEBOJ
pactenuii. CHHTE3 caxapo3bl U €€ OMOIOTUYECKUE (PYHKIIHH.

IMPEACTABJIEHUSA O Cy-IIYTU ®OTOCHUHTE3A

Pa6oter Kopuaka, Kapnumosa, Xstua u Cmdka. Ocobas 3acmyra Xstua u Crdka.
OcoOeHHoCTH CTPYKTYpHI TucTa pacteHuii C4-trma. «KpaHi-aHaTomusi: Me30 LT 1 00KIaIKa.
Obmas cxema Cs-nytu accummwisinuu COz. buoxumus oOpazoBanusi Cs-mpoaykra (pacTeHus
MaJIaTHOTO M acnapTaTHOTo TUIOB). buoxumus ucnons3oBanus Cs-npoaykra: pacrenus HAJID-
manataeruaporesasnoro, HAJ[-manatnernaporenazsoro u @EII-kapOOKCHMKMHA3HOTO THUIIA.
O6pazoBanue CO2, ero yrunuzanus B 1ukie KansBuHa u BocctanoBnenue akmnentopa — OEIIL.

dusnonornyeckre 0cOOEHHOCTH pacTeHuil, 001aJaloIuX TAKUM TUIIOM MeTaboIu3Ma.

Pacrenus, obnanatonue merabonuzmom CAM-tuna (MOKT-pactenus).

WHBIE [TYTU ITPEBPAIIIEHMA YIJIEBOOB

OOTOHABIXAHUE. Cybcrpar dortonpixanus. CoortHomenue O2/CO2 — kak ¢akrop
COOTHOILIEHUS] cKOpocTel (oToabixanus U ¢orocuntesa. [nukonatHslil nyTh (myTh TonbepTta).
VYyacTue pa3u4HbIX OpraHel B mpoiecce. @u3noaoruyeckoe 3HaueHue (PoToapIXxaHusl.

OKHUCJIUTEJIbHBIN MEHTO30®OCPATHBIN IIYTh. Unble Ha3BaHUs STOrO IMyTH
metabonu3ma. [ 1mok030-6-ocdar, kak HCxoaHbIN cyOcTpat. Ero mponcxoxkieHne B pacTeHUsIX.
HauanbHble peakuuu u ux 3HaueHue. OcTaiabHble peakuuu U (epMeHTs MyTu. bananc nukia.
OU3NOIOTUYECKOE 3HAUEHHUE IIMKIIa B PACTEHHUU.

I'JIMKOJIN3. T'moko30-6-pocdat, xkak ucxoAHbli cybcrpar. Ero mpoucxoxaeHue B
pactenusax. Peakuuu u pepmeHTHI 3TOr0 MyTH MeTabonu3ma. Tpu 3aBeplarolue peakiuu U uX
3HayeHue. bamaHc myTH W (QU3MOIOTHYECKas pojb B pPACTEeHMH. [JIMKONM3, KaK OCHOBA
MOJIOUHOKHCJIOT0, YKCYCHOKHCIIOTO U CIIUPTOBOro Opoxkenuii. bananc OpoxxeHuit.

JbIXAHUME. Dueprernueckas poab AbixaHus. OU3nogornyeckoe 3HaUYCHUE ABIXAHUS Y
pacteHuil. UHTeHCUBHOCTD AbIxaHud. JlpIxateabHbll KOAPGUIUEHT, KaK MOKa3aTenb cyOcTpara
IbIXaHus. BriusHue BHemHMX (akTOpoB Ha Impouecc JbixaHud. CHUKEHHE [bIXaHUS U
HapyLIeHUsI IPYrHMX MpPOLECCOB B pacTeHUU. DPU3NOI0ro-OMOXMMUYECKHE OCHOBBI XpaHEHUS
ypoxasl.



Xumu3M npixanus. Oprademnsl  u cyOctpar neixanus. [IponukHoBenue IIBK B
MUTOXOHJIPHH M €ro JAeKapOOKCHIHpoBaHue TaM. [lanbHeliee mpeBpalieHue IByYyTriepoIHOTO
ocratka B 1ukie Kpebca. Jlpyrue HasBanus nukia. Peakiuu u gpepmentsl nukia. [IpoaykTs
nukia Kpebca.

OxucnutensHoe QochopunupoBanue. llenb nepeHoca 3JIEKTPOHOB U €€ YYACTHHKHU
¢1aBonpoTEeNHBI, LUTOXPOMBI U kene3ocepHble Oenku. Kodepmentr-Q (yOuxuHOH) —
LHeHTpalibHOE 3BeHO 1enu. [lepenoc nporonoB u snexkrpoHoB ¢ HAJ[.H u ®AJI.H2 Ha kucnopop
BO3/yXa.

[lepenocunky, Kak KOMIIOHEHTHI ~MeMOpaHbl. DIEKTPOXUMHUYECKHH  TpajHeHT,
BO3HHUKarOIUKA npu pabore nernu. KitoweBas ponbp mporonHoit ATd-a3sl B cuHTese ATO.
Ctpoenue u corictBa AT®-a3bI.

Cymmapnoe ypaBHenue obpazoBanuss AT® wu3 HAJIH. Ckopocts TpaHcmopra
9MeKTpoHOB.  JlpIxaTenpHBI ~ KOHTposib.  Pa3oOmieHwe — mpoieccoB — mepeHoca U
dbocdopmmpoBanus.

O6men merabonutamu [ITK mexmy MuToxoHApusMHu W nuTo3ojeM. Du3noornieckoe
3HAYCHHE JIBIXaHUS Y PACTCHUH.

[JIMOKCUJIATHBIN HUKJI. Peakuum wu depMeHThl 1uKiIa. (DU3HOIOTHUECKOE
3HAYCHHE ITUKJIA.

BOJIA B XKN3HU PACTEHUA

CaoiictBa mMonekyn Bojbsl. CBOOOHAS M cBA3aHHAS (POPMBI BOJIBI B pacTeHUH. OyHKINH
BOJIbI B opranusmMe. CTeneHb OBOJHEHHOCTH (OTHOCUTENBHOE COJIEPKAHUE BOJIbI B PACTEHUN).

[Tonsatue 06 ocMoTnyeckoM AaBieHuH. Typrop. OnpeneneHrne OCMOTHYECKOTO 1aBICHUS
U €ro Benu4MHbl y pacteHuil. IlocTymieHue Boabl B KIETKY M €ro MeXaHHU3Mbl. Poib
KalWUISIPHBIX, 3JEKTPOOCMOTHYECKUX CHUJI, TPAaHCIIMPALMH, KOT€3UM U KOPHEBOI'O JIaBJICHUS B
IIOCTYIUIEHUHU BOJBI B PACTCHHUE.

Boxubii pexnM. Ilormomenne BOJIbI Kak pe3yJbTaT KOPHEBOTO AaBieHMs. ['yTranus
(mmau) pacrenuil. TpaHcnupauus: yCTbHUUHAs U KYTUKYJIApHas. BO3MOXHOCTH UX pPEryJsiluu.
EnuHunbel u3MepeHus TpaHCIUpAlMU: HMHTEHCUBHOCTb, TPAHCIHUPALMOHHBIM Ko3(hdULMEHT,
IPOAYKTUBHOCTb, OTHOCUTEJIbHAS TPAHCIIMPALUS.

[lepenBuxenue BOABI B pacTeHUMH. Poilb MpPOBOAAIIMX COCYJOB B IEPEHOCE BOJBI.
«BepxHuil koHIEeBON ABUrarensy. Teopus cuemieHus. CKOpoCTh ABMXKEHUS BOJIBI B PACTEHHUHU.
[TonsiTue o kcepomopdu3Me U ero 3Ha4YeHHUH.

Bonoob6ecneuennocts pacteHuid. @opMbl BOJIBI B TOYBE U €€ TIOCTYIHOCTD JJIsl PACTEHHH.
Koadpouuument 3aBsnanus. 3acyxoyCTOWYMBOCTb pacTeHud. 3aman M 3axBaT. dusnosnoro-
OMOXMMHUYECKHE HapylleHUs Opu JepHuuUTe BOABl B pacTeHMH. KpuTHueckue mepuobl
BOJI000€CIIEYEHHOCTH.

Knaccupukanuss  pacteHuii B CBA3M € peryjsiuMeil  BOJHOTO  oOMeHa:
MONKWJIOTUIPUYECKHE U TOMOHOTHAPHUYECKUE (TUTPOPUTHI, ME30(PUTHI, KCEPODUTHI).

MMHEPAJILHOE ITUTAHUE PACTEHUI

Bonnsie, necuanbie, TUAPONOHHBIC, MOYBEHHBIE KYJIbTYpPbl. DJIEMEHTHl MHUHEPAIBLHOIO
nuTaHus. MUHHMManbHBIE TMUTATENbHBIE CMECH, WX BHIbBI M TpeOOBaHHWS K HUM.
COanancHpOBaHHOCTH MUTATENBHBIX CPEJl — YpPaBHOBEIICHHBIE pacTBOPHI. [loUBEHHBIN pacTBOp
U €ro COCTaB.

Ponbe kopHEBOM cuCTEMBI B MOTJOMIEHWH BeHIeCTB. CBS3b MUHEPAIBHOIO MHUTAHUA C
dbopMooOpazoBaTeTbHBIMU  TIpolleccaMu. MuHepanpbHOe TolofaHue U (EHOTUIIUYECKUE
M3MEHEHUs pacTeHui. Poiab MUHEpanbHBIX yA0OpEHUH.

[Toctynenue a3ora B pacteHue. buoxumus npespaiieHuii GopM azota. JHepreTHUECKue
MOTPEeOHOCTH JJI UCTIOIB30BaHUSI U TTPEBpanieHust (Gopm a3ora.



WHble myTH MOCTYIUICHHS BEIICCTB B PACTCHHE: JIUCT, CTE0ENb, KOPEHb (MUKOPH3a).
MexaHu3Mbl TpaHCIIOPTAa MHUHEpAIbHBIX BewecTB. JIBmkymas cwia. IlaccuBHbIl U
aKTUBHBIN TpaHcHOPT. CUMIOPT, aHTUNOPT. IOHHBIE KaHAbI.

OU3NOJIOI'NA CEMAH

[Ipopacranue ceMsiH: SHEPrusi MPOpPaCTaHUs U BCXOXKECThb ceMsiH. [lomeBast BCXOxkecCTb.
Ckapuduxarus u crpatudukanys CeMsH U UX 3HaAYSHHUE [Tl PoIiecca MpopacTaHusl.

Poct kopHs, Kak HauyajdbHBIM »Tanm npopacTaHus. buoXMMHYecKHe NPOLECCHI,
o0OecrieuMBaroIIMe IPOPACTAHUE CEMSH B 3aBUCUMOCTH OT 3alacHbIX BEUIECTB. 3HAYEHUE
a’pallii KOPHEBOW CHUCTEMBI Ul pOCTa U pa3BUTUS pacTeHus. Bnusnue ¢oTocuHTe3a Ha pocT
KOPHEBOM CUCTEMBI.

Poct ctebns, ero nonsipuocts. Poct u pasButue nucra. [loHsTHE SpYyCHOCTH M CTaaAUU
pa3BUTHS JIUCTA.

POCT PACTEHUA. ®UTOI'OPMOHDI

S-o0pa3nas kKpuBasi pocta pacteHus. OMOprOHaIbHAS U AU PEepeHIUPYIOMIAACS KICTKH.
TOTHUIOTEHTHOCTh KJIETOK pacTeHuid. Ilepuonmbl pa3BUTHS pacTEHUN: SMOPHOHAIBHBIN,
FOBCHHJIbHBIN, TCHEPATUBHBIN ATaIlbI.

OUTOrOPMOHBI W O0IIME TMPUHIMIB TOPMOHAIBHOM perynsauuu. JleicTByromue
KOHIIGHTpAaUuH. AYKCHHBI, THOOEpETMHBI, UUTOKMHUHBI — AaKTHBATOPHI  IPOIIECCOB.
OcoOenHocTu cTpoeHuss ¥ (QYHKIMA. AOCHH30Bas KUCIOTA M OSTWICH, KaK HHTUOUTOPHI
nporeccoB. OcoOEHHOCTH CTPYKTYphl, MeTabonu3Ma M (QyHKUWH. VHBIE Tpynmbl TOPMOHOB
pacTeHuii: OPacCUHOCTEPOUIbI, )KACMUHOBAS KUCIIOTA, CATUIIUIOBAs KUCIOTA, OJIUTOCAXapUIbL,
TICTITH/IBI.

Nuruburopsl pocta u pa3BuTHs pacTeHuil. MopdakTuHbl, repOUIUabl, 1edOIUaHThI,
peTapIaHTBhl.

doTopeueniys — GUTOXPOMHAs CUCTEMA, KPUIITOXPOM U (POTOTPOTIHH.

Annenonatuss u  e€ Ouosiornyeckoe 3HaueHue. lIpakThueckoe HCIIOIb30BaHUE
ajuieNIonaTHu.

CTPECC U PACTEHUA

BOJHBIM JED®UIUT. CHukeHHe BOXHOTO MOTEHIHATa. OCMOIMTHI M  HUX
dusnomornueckas posib. BHyTpeHHUE 3alUTHBIE PEaKIMU pPACTeHUs Ha BOJHBIA JCPUIIUT.
3acyXx0ycTONYMBOCTE: (PU3HOIOTHS K OMOXUMUS TIPOIIECCOB.

BOJOYCTOMUYMBOCTD. BriMokaHume: U3MEHEHHss  MeTabomM3Ma  PaCTCHHSL
Y CTOMYNBOCTD K 3aTOIICHUIO U €€ (hU3HOI0r0-0MOXMMHUYECKasi OCHOBA.

COJIEYCTOMYUBOCTD. Buzs 3aconenus moussl. [1oBpexaoniee AeiiCTBHE COEl.
AJlaniTUBHBIE MEXAHU3Mbl YCTOWUYMBOCTU PACTEHUH K 3aCOJIEHUIO.

BJIMAHUE TEMIIEPATYPBI. XonomoyctoluuBoCcTe M €€ MexaHU3Mbl. BimsHue
BBICOKHX TEMIEPATYP U MEXAHU3MbI TEPMOPETYIISAIUU.

BJIMAHUE HEJOCTATKU W WU3BBITKA KUHUCJIIOPOIA. AHOKCHUS W CHOCOOBI
akkauMmanuu pactenuil. [loBpexaatomiee AeCTBUE KUCIOPOJa U MEXAHU3MBI IETOKCUKALIUH.

TEXHOTEHHOE BO3JIEMCTBUE. Bumbl TeXHOrEHHBIX 3arps3HeHMi. Tskéible
metaibl. [lonstue o [TJIK. dusnonorndyeckue u OMOXUMHUYECKUE MEXAHU3MBI YCTOWYMBOCTU K
TSKETBIM METAJIIIAM.



BEIIECTBA BTOPUYHOI'O METABOJIM3MA

OO61mas xapakTepucTHKa BeliecTB 3Toi npuposl. Knaccudukanus. [Tytu obpazoBanus u
HakorUieHus. OU3HOIOTUYECKast POJib U MPAKTHUECKOE 3HAUCHHUE.



