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Hear m 3aga4Yu KAHAHAATCKOI0 3K3aMeHa Mo crnenuajbHocTH 1.5.21 ®usmosorus u
OMOXUMUS PACTCHHH.

Meas.

OcBoeHHE acIUpaHTaMU TEOPETHYECKUX M MPAKTHYCCKUX 3HAHUN, TPHOOPETCHUE YMEHHUH U
HAaBBIKOB B 00J71aCTH (PU3HOIIOTUN U OMOXUMHH PACTCHUH, TO3HAHUS OOIIMX 3aKOHOB KUBOM PUPOIBI,
03HAaKOMJICHHE C JOCTHKEHUSIMH MOJIEKYJIIPHOU OHMOJIOTHH.

3agaun.

3aayamu SIBJISICTCS BBISIBJICHHE:
— yrIyOJeHHBIX MPO(ECCHOHANBLHBIX 3HAHWA 00 OCHOBHBIX IPOIIECCaX >KU3HEACATEIBHOCTH, UX
PETYJISIIIAK ¥ UHTETPAIMH B [IEJIOCTHOM PAaCTHTEIHLHOM OpraHu3Me U B (PUTOIEHO3E;
— NPEJICTABICHUI O CIIEKTPE COBPEMEHHBIX METOJOB, BKIIOYAs MOJEKYJISPHO-TEHETHICCKHE,
(bU3NOIOr0-OMOXUMHUYECKUE W IIMTOJIOTUYECKAE METOMbI, NMPUMEHSEMBIX IS PEUICHUs 3alad
COBpEMEHHOW (PU3UOTIOTUU ¥ OMOXUMUU PACTECHUM,
— YMEHUI U HAaBBIKOB B 00J1aCTH (PU3UOJIOTUUCCKUX UCCIICAOBAHUM.

OcHoBHbBIE TpeOOBaAHUS.

Kannunarckuii 5x3aMeH mpoBOAUTCA B YCTHOU (popme. DK3aMeH COCTOUT M3 OTBETa Ha OHIIET,
KOTOPBIA BKJIFOYAET TPU BOMPOCA U3 PA3JIEIIOB MIPOrPaMMBI 110 COOTBETCTBYIOIMICH HAIPaBICHHOCTH.
[lepBbIif ¥ BTOPOH BOMPOCHI MOCBSINEHBI (DYHIaMEHTAIbHBIM OCHOBaM (PH3HOIOTMU M OUOXMMUU
pacTeHui, TpPEeTHUH — NUPHUKIAAHBIM acrnekTaM. 3afaHusi oneHuBaroTcs oT 0 mo 100 OamioB B
3aBHCUMOCTH OT IOJIHOTHI U TIPABUIIBHOCTH OTBETOB.

IMopsinok NMpoBeIeHNsI KAHIHIATCKOT0 YK3aMeHa.

Kpurepun oneHuBaHusl.

KpuTepun olieHKH 0TBETa Ha BONPOCHI Bbanasbi
Couckarenb OOHApPYKWJI BCECTOPOHHEE, CHCTEMaTrHdeckoe U TiyOokoe 3Hanue | 86-100
MarepHalia, yMeHHue CBOOOJHO BBINOJHATH 33/JaHUS, YCBOWJI OCHOBHYIO JINTEPATypy H
3HAKOM C JIONOJIHUTENIBHOW JIMTEPATYPOH, PEKOMEHIOBAaHHOM TaHHOM IPOrpamMMOoO,
YCBOMJI B3aMMOCBSI3b OCHOBHBIX NMOHATHUH Kypca B MX 3HAYEHUU AJS IpuoOperaeMoit
npodeccuu, MPOSBUI TBOPYECKHE CIIOCOOHOCTH B MMOHUMAHUM, W3JI0KEHUH W
UCIOJIb30BaHUM Y4€OHO-TIPOrPaMMHOI0 MaTepHara.

Cowuckarenb OOHApYXHJ TIOJHOE 3HAHWE BONPOCOB (Qu3nosiornn pacreHuid u | 71-85
OMOXMMHH, YCIHEIIHO BBHIMOJHWI TPEAYyCMOTPEHHBIE MPOTPaMMOI 3aJaHUs, YCBOWII
OCHOBHYIO  JIUTEpaTypy, PEKOMEHJOBAaHHYIO JAaHHOM  MpOrpamMMoi,  IOKa3all
CUCTEeMAaTUUYECKUI XapaKTep 3HaHUH M0 (PU3UOIOTUU U OMOXMMHH PACTEHHI U CIOCOOEH
K X CaMOCTOSITEJIbHOMY ITOTIOJTHEHUIO U OOHOBJICHHIO B XOJ€ JaJIbHEWIIeld y4eOHOU
paboThl U IPOECCUOHATTEHOM e TEIHOCTH.

Couckarenb OOHAapYXXWJI 3HAHHE OCHOB (PHM3MONOTMM pacTeHHMH u Ouoxumuu | 56-70
pacTeHuil B 00beMe, He0OX0IUMOM IS IPEACTOSIIEH paboThl O Mpodeccuul, CpaBUIICs
C BBINOJHEHUEM 3aJaHUM, IPEIyCMOTPEHHBIX IPOrpaMMON, 3HAKOM C OCHOBHOWU
JUTEPATypOil, PEKOMEHJOBAHHOW MPOrpaMMOM, IOMYCTWJ MOTPEIIHOCTH B OTBETE Ha
HK3aMEHE U MPH BBIMOJTHEHUH YK3aMEHALMOHHBIX 3a/1aHui, HO 00J1a/1aeT HEOOXOIUMbBIMU
3HAHUSAMU Ul X YCTPAHEHMS MOJI PYKOBOJICTBOM ITPENOIABATEIS.




Cowuckarenb 00HapyXHUJI 3HAYUTEIBHBIC MTPOOEIBI B 3HAHUSAX OCHOB (DPU3HOJIOTUU U | MEHee
OMOXMMHH DPACTCHHM, JOMYCTWJI TNPUHIHWIHAIBHBICE OMIMOKA B  BBINOJHCHUU 56
MPEyCMOTPEHHBIX TPOTPAMMON 3aJaHWii U HE CIIOCOOCH MPOIODKUTH OOydYeHHE IO
bu3HoI0THH U OMOXUMHH PACTCHUM.

Bonpochl nmporpaMmMsbl KaHAWAATCKOr0 3K3aMeHa MO HAY4YHoll cmemuajabHocTH 1.5.21
Du3u0I0THs U OMOXMMHUSA PACTEHMI.

1. BBEJAEHHUE

OObekThl OMOXMMHM U (U3MOJIIOTUM pPACTEHUH — dyKapuoTHueckue ¢(HOTOTpodHBIC
OpraHHu3Mbl. YHHKAJIbHbIE OCOOEHHOCTH PACTUTEIBHOIO OpraHusMma: (oTo- U aBTOTPOPHOCTE.
ABTOTPO()HOCTH B OTHOIIECHHH YCBOCHHS MHHEPAJIBHBIX 3JIeMeHTOB. Crienuduka oOMeHa 3eIeHbIX
pacTeHui o CPAaBHEHUIO C APYTrUMU opranusMamMu. Kocmudeckast posb 3€JIEeHOr0 pacTeHUsl. 3HAaU€HHE
¢$oT0aBTOTPO(OB B CO3MAHUH U TOJIEP>KAaHUH Ta30BOTO COCTaBa arMoc(hepsl, BOIHOTO, TOYBEHHOTO
U KJIMMAaTUYECKOr0 peXruMa Ha IUIaHEeTe.

MeTon0IoTuYecKie OCHOBBI HCCIENOBAaHUKA B OWOXUMHH W (U3UOJOTHH PACTCHHIA.
Crneuunduyeckue MeTonpl OMoxumuu U (usnonoruu pacteHuil. CoueTaHue pa3iMYHBIX YpPOBHEH
uccaeaoBaHus (CyOKJIETOUHBIN, KJIETOYHBIM, OPraHM3MEHHBIA, OMOLIEHOTUYECKUN) B OMOXUMHUU U
(bu3HONIOrHH PaCTeHUN.

®uznonorusd U OMOXHUMHUSL PACTEHUI — TEOpEeTHYECKash OCHOBA PaCTEHHUEBOJCTBA U HOBBIX
oTpaciieil OMOTEXHOIOTHH.

2. PACTUTEJIbHAS KIIETKA

Oco0OeHHOCTH CTpOCHHs, CTPYKTypHas M (PyHKIHMOHAIbHAs OpraHMU3alys pPacTHUTEIbHOU
kjeTkd. CuMOMOreHHasi runoTe3a BO3SHUKHOBEHUSI PaCTUTEIbHOU KIIETKU.

Aopo. OcoOeHHOCTH OpraHu3aldy SJIepHOro reHoma pacTeHuil. CTpykTypa reHoma,
nomumopdusm pacturensHoit JIHK. KonwmitHocts pasubix renoB u ydactkoB JIHK. OcobGenHocTH
MeTtunupoBanus pactutenbHor JIHK u ero BiMsiHME Ha SKCHPECCHUIO SJIEPHBIX TeHOB. MoOMIbHBIE
TeHETUYECKHE DJIEMEHTHI pacTeHul (TpaHcno30Hbl). Perporpancnoszonst u JJHK-Tpancno3onsl. Ac u
Ds - aneMeHTHL.

IInacmuonas cucmema. Tunsl IaCTU, 0COOEHHOCTU CTPOEHUS, OHTOreHe3. ['eHoM macTu.
[IpokapuoTrueckue 4epThl 1 KONUHHOCTh INIACTUAHOTO reHoMa. [1oMMIuCTpOHHBIN TUIT peIIMKalUN
IUTACTUHBIX T€HOB. Mo3auyHas CTpyKTypa IutacTuAHbIx reHoB. CospeBanue mactugHot PHK,
CIUTaliCUHT U peJaKkTupoBaHue TpaHckpunToB. CtabunbHocTh muactuano PHK. benku, konupyemsbie
miacTuHbIM reHoMoM. CuHTe3 Oenka B miactujgax u ero peryisaius cetoM. PHK-mommmepass
IUIaCTU/, MJIacTUIHbIe puOOCOMBI. J[BOHHOE KOAUpOBaHUE (SIEpHOE U IUIACTUAHOE) OOJIBLIIMHCTBA
KOMIOHEHTOB (hoTocuHTeTHueckoro ammapara: @C1, OCII, bef- kommuekca, CCK, AT®-cunTassl,
mwiactugHo HAJI-H-nerunporenassl, Rubisco. TpaHcnopt siiepHO-KOAUPYEMbIX OETIKOB B IIACTUIBL.
Pa3mHOXkeHME U HacIe0BaHKE MJIACTHI.

Mumoxonopuu pacmenuti. OCOOEHHOCTH CTPOEHUSI MUTOXOHIpHM pacTteHuid. OcoOeHHOCTH
CTPYKTYpPbl MHTOXOHJPHAIBHOTO TreHoMa pacteHuil. [IpokapuoTnueckue YepTbl MU pa3Mmep
MUTOXOHJIPHAJILHOTO TeHOMa pacTeHuil. Mo3anuHas CTpyKTypa MUTOXOHJIPHAIBHBIX TI'€HOB,
CIUTAMICUHT ¥ PEIaKTUPOBAHUE TPAHCKPUINTOB. belku, Koaupyemble MUTOXOHAPUATBLHBIM T€HOMOM.
OcoOenHocTu cuHTe3a Oelka B MHUTOXOHIPUSX, pUOOCOMBI MUTOXOHIPUM, TPaHCHOPT OEIKOB M
HekoTopelx T-PHK u3 sanpa B mutoxoHapuro. [[BoiiHOE KOAMpOBaHHUE (SAEPHOE M IUIACTUAHOE)
oonpimHCcTBa OenmkoB abixatenpHOM OTL: HAJl-H-nernaporenassl, cyKimuHaT-IeTHPOTEeHA3kI, be-
KOMIUIEKCa, IUTOXPOM-0Kcuaaspl, ATd-cuHTa3bI.

[lepeHoc reneTmueckoro Marepuana Mexnay opraHessiamu. CoBmecTHast pabora Tpex
TE€HOMOB.

Membpannvie cucmemvl pacmumenvuou kiemku. Ilnazmanemma, Tonoract, J11P, ammapar
[Nonbmxu.



Lumockenem pacmumenvhou xkiemku. CTPyKTypa HIHTOCKeNeTa. AKTUH W TYyOYJWH, WX
nonuMmepuzanus U jaenoaumepusauus, G-aktuH u  F-aktuH. bBenku, accouuMpoBaHHBIE C
LUTOCKEJIETOM. Y4YacTHe aKTHMHOBBIX (DUIAaMEHTOB BO BHYTPUKIIETOYHBIX ABM)KCHUAX. YUacTHE
LIUTOCKEJIETa B JBMXKEHUM M 3aKPEIJICHMM OpraHeiul. Pojib LIMTOCKENETa B CHHTE3€ LEILIIOJIO3bI.
Yyactue nquTOoCKeneTa B mpoiecce AeeHUs KISTKH.

Knemounas cmenxa (KC). YrneBogHble KOMIIOHEHTHI KJIETOYHOM cTeHKH. llemmromnosa,
TeMHUIIeIUTIONO03b], eKTUHBI. Kamio3a. CTpykTypHbIe O€JIKH KJIETOUHOM CTeHKU: 0Nk, 000TaleHHbIE
runpokcunponuHoM (HRGPs), nponmunom (PRPs), rmuunnom (GRPs), apabuHoranaktanoBbie Oenku
(AGPs). Oynkumnonansubie 0enku KC: sxcniaHcuHbI, GEpPMEHTHI.

[lepBuyHass W BTOpUYHAs KJIETOYHas CTeHKA. JIMTHUHBI, BOCKa, KyTHH, CYyOepuH.
[Tnazmonecmsr (I1]1), ux crpoenue. KonndecTBo mia3zMoaecM Ha pa3HbIX yYacTKaxX KJIETOYHOU CTEHKU
U B pa3HbIX TKaHAX. TpaHCHOPT BELIECTB MO I1a3MoecMaM. J[Ba TUIIa CTpOEHNUs KJIETOUYHOW CTEHKH Y
MOKPBITOCEMEHHBIX pacTeHuil. OOpa3oBaHHE KJIETOYHOM CTEHKU. buocuHTe3 MuKpopuOpuiLa
LEJUII0JI03bl M UX caMocOopka. Posp anmapata ['onpmpku B OMOCHHTE3€ 3JIEMEHTOB MAaTPHKCA.
Oyukuuu KC: kapkacHas, 3alluTHAs, TPAHCIOPTHASL, PETyJIATOpHAsA, CUTHaIbHas1. OIUrocaxapuHsl.

Onmocenes knemku pacmenus. CTaJiuu OHTOIEHE3a: JAEJIEHUE KIETKH, POCT KIETKU
pactspkenueM, nuddepeHupoBka, ctapeHue U cMepThb. Kietounslit (MutoTnyeckuil) nuki. Mdasbl
nukia - G1, S, G2, M. 3amnyck u peryjaupoBaHue KJIETOYHOTO NUKIA. [[MKINHBI, IUKINH- 3aBUCUMBIC
nporenHkuHasbl (CDKs). AmonTo3 pacTUTENbHBIX KIETOK - MporpaMMHas Tubens kieTku. CUrHaibl
Y MEXaHU3MBbI aroITo3a.

Knemxu pacmenuti in vitro. JleaguddepeHunaus pacTUTEIbHON KJIETKH N VItro wu
dbopMUpOBaHHE TMOMYJSAUK MPOTUGEpUpyOMHX KieToK. CTpyKTypHBIE W (DYHKIHOHAIBHBIC
0COOCHHOCTH KJIETOK pacTeHuil in Vitro. I'eTeporeHHOCTh ¥ ACHMHXPOHHOCTH TMOIMYJISAIHH KJIETOK
pacTeHuil BHE opranu3ma. M30MpoBaHHbIE TPOTOILIACTHI KJIETOK pacTeHui. Vcronp30BaHue KIETOK
pacTeHui in Vitro kak MOJIETIbHOM CHCTEMbI B (PM3HOJOTHUSCKHUX UCCICTOBAHUIX U B OMOTEXHOJIOTHH.

3. BUOSHEPTETUKA PACTUTEJBHOI'O OPTAHU3MA

IHpunyuner mepmoounamuxu. Ilpeobpazosanue snepeuu 6 kiemke. JIBe ocHOBHBIE (POPMBI
3armacaHusi PHEPrHMM B KIETKE: JJIEKTPOXMMHUYECKHI IMOTEHIMAJ IPOTOHOB Ha SHEPru30BaHHBIX
MeMOpaHaX U MaKpOIPTUYECKHE CBS3H, B3aMMOIIPEBpAIeHHE ITUX (OPM DHEPTUU. YHHUKAIBHOCTD
SHEPreTUUECKUX MPOIECCOB PACTEHUI: (POTOCUHTE3 U JIbIXaHUE.

DoTOCUHTES.

3naueHue (oTocMHTE3a B TpaHchopmalnMu BemiecTBa M 3Hepruu B mnpupoze. Pdusuko-
XHUMHYECKas CYITHOCTb Mpolecca (POTOCHHTE3a U €ro 3HAUeHHE B SHEPreTUYECKOM H IMIACTUYECKOM
oOMeHe pacreHus. Jlucr kak opran ¢otocunTe3a. CTpyKTypHO-(DyHKIMOHAJIbHAs OpraHU3aIus
dboTtocuHTeTHUECKOTO anmapaTa. OCHOBHBIE MTOKA3aTEIN ME30CTPYKTYPHI JIUCTA.

ONeMEeHTBI CTPYKTYPhl MOJIEKYJIbI XJI0pOo(HIIa, OTBETCTBEHHbIE 3a (DYHKILUIO MOTJIOLICHHUS,
3amacaHuss U TmpeoOpa3oBaHHs HPHEPruM B mpouecce (oTocuHTe3a. MexaHu3M TMOTJIOUICHHUS |
UCIyCKaHUsl CBETa MOJIEKYJION; CHEKTPbl MOTJIOLIEHUS. DJIEKTPOHHO-BO30YKJIEHHBIE COCTOSHUS
XJIOpOGUIIIOB, MyTH UX Ae3akTuBaluu. [IpeoOpa3oBaHus 3MEKTPOMATHUTHOW SHEPTUU B PEIOKC-
SHEPTHI0; 00paTUMbIE OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE TPEBPALLEHUS XJIOPOPHILIIOB.

Xnopodun-6enkossie komiiekchl (XBK); Mexanusmbl 00pa3oBaHUs, 3HAUEHUE CBS3H
nurMeHToB ¢ OenkoMm. Opuentanus nurMeHToB B XBK. MexaHusMbl 3HEpreTHYECKOro
B3aMMO/ICHCTBUS MUTMEHTOB B KOMILIEKCAX (IKCUTOHHOE B3aUMOJCHCTBHE) M MEXKIY KOMIUICKCAMHU
(mepexoaHbIe COCTOSIHUS).

Ponp kaporuHommoB B ¢oTocuHTe3e. AHTeHHas (yHKIHUs, BO30YKIEHHBIE COCTOSHHS
KapOTUHOHUJIOB, MEXaHU3Mbl MUTPALMU SHEPrUM Ha XJopodmr. MexaHu3M 3allUTHOrO JEHCTBUS
KapoTUHOUI0B. DYyHKIIMK KapOTUHOUIOB B PEAKIIMOHHOM IIEHTpE, crernuduka muc-KoH(popMmaimu.
3HaueHue KCAHTO(QWIUIOBBIX LMKIOB Yy BBICIIMX DPACTEHUH U BOJOpOCeH; (POTOMPOTEKTOpHAs
GyHKIUS 3eaKCaHTHHA U TUA30KCAaHTHHA.

[lepBuunble mpouecchl (OTOCHHTE3a, UX CTPYKTYpPHO-(QYHKIMOHAIbHAs OpraHU3aIusl.
[IpencraBienre O (POTOCHHTETUYECKOW eNUHUIE. AHTEHHBIH KOMIUJIEKC, PEAKIIMOHHBIM IICHT.
MexaHnu3Mbl MUTpAllUy HEPTUHU B XJioporiactax. CoBpeMEHHbIE MOJIENU CTPYKTYpPHOM OpraHu3aluu



PEaKIMOHHBIX IICHTPOB OakTepuid W  BBICIIMX pacTeHUW. MexaHusM mnpeoOpa3oBaHUs
3JIEKTPOMArHUTHOM SHEPTHH B SHEPTUIO PA3/ICICHHBIX 3apsAA0B B (POTOXUMHUECKUX [IEHTPaX.

OneKTpoH-TpaHCcHopTHas  uenb  (otocuHre3a.  [IpencraBieHuss O  COBMECTHOM
¢ynkunonupoBanuu 1Byx (otocucrem. Kommonentst DTL[ u mocnenoBaTenbHOCTh TMEpeHOca
3JIEKTPOHA 110 1ienu (Z-cxema). [{ukimmueckuil, HSIUKINYSCKUN U TICEBIOIUKINYECKHIA JIEKTPOHHBIN
TpaHcnopT. IlpoctpancTBenHas opranuzauus OTL[ B TuinakounHoil MeMmOpaHe: OCHOBHbBIE
¢dbyukauonanbHble KOMIUTEKCH DTL (DC-1, ®C-2,), ux ctpykrypa u pyHkiuu. CTpoeHne u GyHKIIUH
@®C-2. Opranuzanus B THIAKOUTHONH MeMOpaHe U (yHKIMOHUPOBAaHHE peakMOHHOro 1eHTpa dC-2.
Cucrema ¢oTtonusa BoJsl 1 00pa3oBaHus kuciopoaa npu Gorocunrtese. Ctpoenue u pyakmmuu OC-1.
OOpa3oBanue TpaHCMEMOPAHHOTO MPOTOHHOTO TPAJMEHTa B MPOLECCE AIEKTPOHHOIO TPAHCIIOPTA.
Crpykrypa n QyHkuun nutoxpomM be/f kommexca, Q-uuki. Perynsuus moTokoB 3J€KTPOHOB IPU
dorocunTese. DorocuHTeTHUECKUN KOHTPOIb. Jlokamm3amust DTL] KOMIIEKCOB B TpaHAIBHBIX H
CTpOMaJIbHBIX MeMOpaHax THUJIaKOUJOB. CHCTEMbI PEryssludd LUKINYECKOIO0 U HELUKINYECKOro
AJIEKTPOHHOTO TpaHcmopTa. OOpa3zoBanue Tmpu (OTOCHHTE3€ AKTUBHBIX (OPM  KHCIOpOJA.
®otocunternueckoe (¢ochopunarpopanne. OCHOBHBIE THIIBL, HUX (DPU3MOJOTMUECKOE 3HAYEHUE,
MEXAaHU3MBbl PEryysiuu. MeXaHu3Mbl SHEPreTUUECKOro CONPSUKEHUS TPAHCIOpPTa AJIEKTPOHOB M
cunteza AT®. Compsratomue daktopsl dorodochopunupoBanus, uX GYHKIUH, CTPYKTYypa,
MEXaHU3M JiecTBUs. Mexanu3Mm paboTel kKaTanuTruueckux eHtos CFI.

Cucrema perysiiMM LUKIMYECKONO M HEUUKIMYECKOrO 3JIEKTPOHHOTO TPaHCIOPTA.
KoHneunble npoayKThl CBETOBOM U TEMHOBOM (ha3bl OTOCUHTESA.

XUMHU3M TMPOLIECCOB aCCUMWISILIMU yIiiepoaa B ¢orocuHTese. Vcnonb3oBaHue MPOAYKTOB
CBETOBOW CTaJUM /ISl aCCHMWIIALIMU YTIIEKUCIOTHL. PyOmcko: comepxanue (¢epMeHTa, CTPYKTYpa,
¢byukuuu, perymsuus. L{ukn KanbBuHa, ocHOBHbIE (DEPMEHTBI M MEXaHM3Mbl PEryJILUU LHUKIA.
®oronpixanue. DPOIl-kapObokcunaza, ee xapakrepuctuka M Jokanuzamus. [lukn Xstua-Cioka-
Kapnunosa, ero ¢yHkiuoHaipHOE 3HayeHHe. OpraHuszanus NpoLecca aCCUMWIALUU B KIETKax
Me30(huuIa U OOKJIaJAKU: OCOOCHHOCTH CTPOSHUS XJIOPOILIACTOB M peakiuii ¢orocuHTe3a. OOMeH
COEAMHEHUSIMH MEXly Me30(MIbHBIMU KJIETKAaMH U KJIeTKaMu oOKkJaiku. Xapakrepuctuka rpynn Ca
pactenuii. @orocunre3 y CAM-pacTeHuii: 0cOOEHHOCTH OpraHu3aluy Ipolecca 3anacaHusi 3Hepruu
U (UKCAlUU YTJIEKUCIOTH BO BPEMEHHU.

TpancnopT NpoAyKTOB (POTOCMHTE3a U3 XJIOPOIIACTA: YETHOYHBIE CUCTEMbI BBIHOCA.

AcCUMMIIAIMS YTJIEKUCIOTH B JiucTe. JleficTBue BHEMIHMX (DaKTOpOB (MHTEHCHUBHOCTH U
KauecTBO cBeTa, potornepuo, koutentpamus CO2, Oz, TeMriepaTypa u 1ip.) Ha ¢poTocuntes. Paznuune
B KPUBBIX 3aBUCUMOCTH CKOpPOCTH accuMwisinuu oT KoHeHTpauuu CO2 u O2B rasosoii cpene y C-3 u
C-4 pacrenuii. KBantoBelii BbIxoa ¢(orocunreza. Tpancmopr CO2 k Mmectam (ukcanuu, poib
kapOoaHruapaspl. YCTbUYHAsA U KieTouHas npoBoaAuMOcTh i CO2 B 3aBUCUMOCTH OT BHELIHHMX
(akTOpOB U BO3pacCTa JIUCTA.

4. JTBIXAHME

@epMEHTHBIE CUCTEMBI JbIXaHMs. XapaKTEepPUCTUKA OTHAEIbHBIX TPYII JIbIXaTEIbHbBIX
¢depmenToB. ['nukonus. OcHOBHBIE (EepMEHTHI CHHTE3a M THAPOJIM3a caxapo3bl M Kpaxmaia.
@depMeHTaTUBHBIE PEAKIIMM U SHEPreTHUECKUM OallaHC TIIMKOJIM3a, KOMIIAPTMEHTAlUsl Ipolecca B
KJIeTKax pacTeHuil. ['nukonu3 u riarokoHeoreHe3. OcoOeHHOCTH TIiMKonu3a y pacteHuil: ATO-
3aBucuMas Qochodpykroknnaza u nupodocdarzaBucumas hocoPpyKToKHHA3a — PETYIATOPHBIE
bepmenTs! raukonu3a. Opykro30-2,6 Gocdar — perynsropHas MojeKyjla yrieBOJHOrOo oOMEHa B
pacTeHHSIX.

OxucnurenbHbli nenTo3opochaTHbli UK. LUk TpukapOOHOBBIX KMCIOT. | TMOKCHIaTHBIN
IUKJL. [ TMOKCHCOMBI U TIIMOKCUIIATHBINA ITUKJI.

JlpIxatenbHas 3JIeKTPOHTPAHCIIOPTHAS LIEIb: OCHOBHBIE KOMIIOHEHTBI, CIIOCOOBI peruCcTpaluu
penokc-coctosiHUu. MexaHu3Mm 00pa30BaHUs TPAHCMEMOPAHHOTO POTOHHOTO IpaJIueHTa B Ipoliecce
AJIEKTPOHHOTO TPAHCIIOPTA.

Ocobennoctu OTL| pgpixanus pacrenuid. AunbrepHatuBHble HAJIH-neruaporenassl —
JIOKaJM3alus B MeMOpaHax U QyHKIMH. ATbTepHATUBHAS OKCHJIa3a: CTPYKTYpa, PYHKLUHU, TPUHIIHIIBI
peryiasiund. AJIbTEpHATUBHBIM IIyTh NEPEHOCA 3JIEKTPOHOB B JIBIXATEJIBHOM LENU PACTEHUN U €ro



¢uznonornueckoe 3HaueHUe. THruOUTOpHI MEKTPOHHOIO TPAHCIIOPTA U MHTMOUTOPHBIN aHAIU3 IIPU
W3Y4YEHHUHU JbIXaTEIbHON aKTUBHOCTH PACTUTEIBHBIX MUTOXOHIPHUM.

OxkucnurensHoe hochopunupoBanue. IHepruszaius MmemOpan rnpu GyHkimonupopanuu D TL]
nbixanus. AT®-cunTtaza mutoxoHapuil. CTpyKTypa, JOKaIu3alus, IPOCTPAHCTBEHHAs OpraHu3alusl.
CoBpemeHHbIE NTpeICTaBlIeHUs 0 MexaHnu3Mme cuaTe3a ATO.

Perynsauus 37€KTpOHHOrO TpPAaHCHOPTA B JBIXATEIIbHOM LieNU. J[pIXaTenbHbIA KOHTPOJIb.
ITonsaTtue o pa3obmuTensax. JHeprernyeckas 3pPeKTUBHOCTD AbIXaHUs. YeIHOUHBIE CHCTEMBI BBIHOCA
AT® u Tpancnopt MeTabOIUTOB Yepe3 MEMOPaHbl MUTOXOHIPUH.

ONEKTPOHTPAHCIIOPTHBIE LENH  IUIA3MAJIEMMBI, JHJOILIA3MAaTUYECKOrO0  PETHKYJIyMa,
MHUKpPOTEJIEL], UX CTPYKTypa U (QyHKIIHH.

[MuTomnazmMaTnyeckue OKCH1a3Bbl (ackopbarokcuaasa, HOJIU(PEHOIOKCUIA3bI,
KCaHTHMHOKCH/Ia3bl, IEPOKCHIa3bl, Kartanaszbl). Mx nokammzamms, (yHKOMM, BKIag B oOuiee
IIOTJIOLEHUE KUCIOPOAA PACTUTEIbHON TKaHbIO. MI3MEHEHNsI B MHTCHCUBHOCTH U IYTSIX JbIXaHUS B
OHTOTEHE3€ U MPH JACHCTBHH (PaKTOPOB CPEIIBL.

5. BOOJOOBMEH

KonmdecTtBo moTpebisieMoil pacTeHHEM BOJBI, COJIEp)KAaHHE BOJABI B KIIETKAX, TKAHIX M
opraHax. MounekyspHas cTpyKTypa 1 (pusnueckue cBoiicTBa Bojibl. B3anmoneiicTBre MosieKys1 BOJIb
u OuononumepoB, ruapatanus. CocTosHHMEe BOABI B KieTke. Boma, Kak CTPYKTYypHBI KOMIOHEHT
pacTUTENIbHON KJIETKH, €€ y4acTHe B OMOXMMHUUECKUX PEAKIIMSIX.

TepMoaMHaMUYECKUE TOKA3aTeId COCTOSIHMSI BOJbI: AKTUBHOCTb BOJbl, XUMHUYECKHI U
BOAHBIN noTeHuuan. CoCTaBIAIOIME BOJHOTO INOTEHLHANAa KIETKH: OCMOTHYECKHMM, MaTpUYHBIN
MOTEHLIMAJ, HOTEHLMANI JaBJieHus. [ palueHT BOAHOI0 NOTEHIMaIa KaK ABMKYIAs CHJIa IOCTYTIICHUS
U nepenBrkeHuss Boabl. OCHOBHBIE 3aKOHOMEPHOCTH IOIVIOUICHMSI BOJbI KJIETKOW: B3aUMOCBS3b
MEXJly M3MEHEHUSIMU BOJHOIO IOTEHIMala KIJIETKH, BOJAHOIO INOTEHLHala pacTBOpa W BOJHOTO
NOTEHIMAaa JaBlieHus. AKBanopuHbl (OeIKH BOJHBIX KAaHAJIOB), MX CTPYKTypa, MPUHLUI paOOTHI.
AKBanopuHs! IJ1a3MajieMMbl U TOHOILJIACTA, UX POJIb B NOJAEPKAHUM BOJHOIO OajlaHCa BOJIBI.

Tpancnopt Bozbl 110 pacTeHnI0. KOpeHb Kak OCHOBHOM OPraH IOIJIOIEHHUs BOIbl. MexaHusm
paavaIbHOrO TpPAHCIOPTa BOABI B KOpHE. Poib pusosepmMbl W 3HAOAEPMBI B 3TOM IpOILIECCE.
IToctynenne Boasl B cOCybl KCHileMbl. Kcunema — OCHOBHAsI TPAaHCIIOPTHAsE MarucTpaib ABHKEHUS
BOJIHOT'O TOKa B CUCTEME «IIOUBa-pacTeHUe-aTMOochepay. XapaKTepUCTUKA «HIKHETO» U «BEPXHETO»
JBUraTesnei BoqHoro Toka. Kopuesoe naBneHue.

Breigenenue Bonbl pactenueM. ['yrranus, «miau» pacteHuid. Tpancnupauus U ee pojb B
KU3HU pacTeHui. KonnuecTBEeHHbIE NTOKA3aTENN TPAHCIUPALUU: HHTEHCUBHOCTD, ITPOJYKTUBHOCTD,
TpaHCIHUPAMOHHBIN K03 PUIMEHT. Y CcTbUUHAS U KYTUKYJISIpHas TpaHcnupalus. CTpoeHHe yCThUIl y
IBYJIOJIBHBIX M OJHOJOJIBHBIX pPAacTE€HUH, MEXaHMW3M YCTbUYHBIX IBWXCHHUW. BnusHue BHENIHMX
(dakTopoB (CBET, TeMIeparypa, BIaKHOCTb BO3/AyXa, MOYBbI) HA MHTEHCHUBHOCTb TpaHCIHMpAIUH.
Cytounble kosebaHus TpaHCIMpaMU. PerynsaTopHas posib yCThUI] B BOAO- U Fa3000MeHe.

Okosnorusi BojgooOMeHa pacTteHuidl. (OcoOeHHOCTH BOJOOOMEHAa Yy pAacTeHUN pas3HbIX
HKOJIOTUYECKUX IpymnIl (KcepopUToB, ME30(PHUTOB, TUTPOGUTOB, TaT0(UTOB).

6. MUHEPAJIBHOE IIUTAHUE

[TorpeGHOCTB pacTeHuil B 3JIeMeHTaX MUHEpalibHOTO uTaHus. CozepkaHue U COOTHOLICHNE
MUHEPAJIBHBIX 3JIEMEHTOB B IOYBE U PACTEHUAX, KOHIIEHTPUPOBAHUE JIEMEHTOB B TKAHSAX PaCTEHUS.
@OyHKIMOHANbHAS KIacCU(UKALMS 3JIEMEHTOB MUHEPAILHOTO TUTAHUS.

Kopenb kak opraH NnorjomieHusi MUHEPaIbHBIX JIEMEHTOB, CHEU(PUIECKUX CUHTE30B C HX
ydacTHeM U TpaHcnopta. Cucrema B3auMOAEUCTBHA "KOpeHb-110uBa". Pojab MUKOPHU3HI.

[Tormomenre MOHOB W WX TMepeaBKeHHe B KopHe. KieroyHas creHka kak (asza mis
nBkeHust HoHOB. [TonsiTue cBob6oaHoro npoctpanctaa (CII), Mexanu3msl noctymieHust HoHOB B CII
Y 3Ha4YeHHE TOr0 dTana MorJIOMEHHUS.

TpaHcopT MOHOB 4epe3 MeMOpaHbl; ABIKYIIUE CHIIbI NepeHoca MOoHOB. IlaccuBHBIN U
aKTUBHBII TPAHCIIOPT UOHOB.

BTopuuHbIi aKTUBHBIN TPaHCIOPT MOHOB. benkn-nepeHocunKku HOHOB (ropTepsl). MoHHbIE
KaHaJIbl pacTeHUI; 0011asi XapaKTepUCTUKA UX CTPYKTYPbI, PYHKIIMOHUPOBAHHUS U PETYJISALUU.



Mogenu mocTyIuieHHuss MOHOB B KOPEHb, TPAHCIOPT MHUHEPATIBHBIX BELIECTB B KCHUJIEMY.
ATIOTUTACTHBIN ¥ CUMILIACTHBIN My Th. Poiib mnasmonecm u OP. Cunrernyeckas GpyHkuus kopHs. CBs3b
MOCTYIUICHUS M MPEBPALICHHs] HOHOB C MPOLECCAMU JbIXaHUA. Perynsauus mocTymiieHuss HOHOB Ha
YPOBHE 1I€JIOT0 pacTEHUS.

Posib Makpo371€MEHTOB.

Aszom. OcobeHHOoCTH a30THOro oOMeHa pacreHHi. VMCTOWHMKM a30Ta A PAaCTCHHIA.
Munepansuple  GOpMBI  a30Ta, HUCIOJb3yeMble pacTeHusMU. Dusnonornueckne 0COOEHHOCTH
MOCTYIJICHUS U BKJIIOYEHHS B OOMEH aMMHA4YHOTO M HUTPATHOTO a30Ta. XapaKTEPUCTHKA CHUCTEM
TpaHCIOPTa HUTpaTa U aMMOHUs. BunoBas crienngurka ycBoeHus pa3Hbix GopM azoTa

CumbOnoTnueckass (uKcamusi MOJIEKYJISIPHOTO a30Ta: MEXaHU3Mbl BOCCTaHOBJICHUS,
HMCTOYHUKU SHEPTUHM U BOCCTAHOBUTENH. XapaKTEPUCTUKA U GYHKIIMOHUPOBAHUE HUTPOTCHA3HI.

BoccranoBnenue HuTpatoB pacTeHusMH. HuTpar- M HUTpUTpedyKTasa: CTpyKTypa
(bepMeHTOB, JOKaJIN3alUs, PEeryysaius aKTUBHOCTU U cuHTe3a. KOHCTUTYyTHBHas W MHAyLHOEIbHAS
HUTPOTeHa3a. JTarbl BOCCTAHOBIICHUSI OKUCIICHHOTO a30Ta U X PEryJIsiys B KJIETKe N VIVO.

3amacHble U TPAHCHOPTHBIE (POPMBI MUHEPATLHOTO U OPTaHUYECKOTO a30Ta B 3aBUCUMOCTHU
OT UCTOYHHUKA a30THOro NuTaHus. Hakorienue HUTpaTa B TKaHAX U €ro myssl. Kpyrosopor a3ora 1o
pacTeHHIO, pEYTUIIN3AIUS a30Ta.

Cepa. lloctymieHue cepbl B pacT€HUE, PEAKLIUU BOCCTAHOBJIEHUS W AaCCUMUIISLUY;
anenosuHpococynpdpar (ADC) pochoanenozundochocynppar (PADC). OcHOBHBIE COCAUHEHHUS
ceppl B KIETKE, Y4YaCTHE B OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuusax. [JyTaTuos,
tHodeppeoKCcHH, PUTOXEeNaTHHBI, UX (PYHKIUHU y pacTeHuid. OpraHuyecKue CoOeIMHEHUsI OKUCTICHHON
CEpBI.

@ocghop. Dopmbl MuHepanbHOro ¢ocdopa B TKaHAX, HX CcoOAepKaHHEe U (DYyHKUIHUU.
Ocobennoctu moctymienus (ochopa u TpaHCIOpTa €ro COEAWHEHHH B pacTeHHU. DOpMEI
MuHepansHOro ¢ocdopa B TKaHsix, ux ¢yHKuuu. OcHOBHBIE (ochopcomepxalnive KOMIOHEHTHI
KJIETKH, WX pojib. 3amacHble Gopmbl ¢ochopa. Komnaprmenramus coenunenwii ¢pocdopa. Pomb
dbocdopa B perynrpoBaHUU aKTUBHOCTU (DEPMEHTOB.

Kanuu. Conepxanue u pacrnpesielieHue Kaiusi B KJIETKe, TKaHAX U OpraHax pacTeHHUs; €ro
LMPKYJISALMS U PEYTHIN3ALMS, XapaKTepPUCTHKa cucTeM Tpancnopra K™ ux ¢pynkuuu B pacrenun. Pois
K" B moanepxanuu noTeHIrana Ha MeMOpanax. Kanuii 1 roMeoctas BHyTPUKIETOYHON M TKAHEBOI
cpensl (MOHHBINA Oamanc, pH, ocMoperymnsius, ruapaTanus U KoHdopManus MakpoMolnekyn). Pomib
KaJiusl B PEryJISIUU (EPMEHTHBIX CUCTEM.

Kanvyuu. Hakoruienue, GpopMbl coeAMHEHUH, OCOOCHHOCTH MOCTYIUIEHUSI U NEepeMeIeHHs
Ca?* o pactenmto. Konnentparus u pacnpeznenenne Ca * B cTpykTypax kiieTku. CUTHATBHAS POIb
Ca?*. XapakTepucTHKa MEMOPaHHBIX cucTeM TpaHcrnopTta Ca®*, 0cOGEHHOCTH UX PETryNAIUU U PONb B
dopmuposarnu Ca?*-curnana. CTpyKTypHas poib KaIbIHs B KIETOYHOH CTEHKE.

Maznuii. ConepkaHne U COeIMHEHNS] MaTHHS B TKAHSX pacTeHHi. 3amacHsie GpopMbl Mg?*,
ero peyTHIIM3aIKs ¥ epepacipe/ie/ieHne B pacTeHHH. 3HaueHue cBsa3u Mg?'c anenosnndocharamu n
dbochopunupoBanHbiMu  caxapamu. DYHKIUM MarHus B (OTOcHMHTEe3e. MarHui Kak akTHBaToOp
(bepMeHTHBIX cucTeM; poiib B cuHTe3de amuHoaumi-TPHK u B pyHkumnonupoBanuu pubocom.

MMuKpO37EMEHTHI.

CBolicTBa TSDKEIBIX METAJIOB, onpezensomue ux poib B ITL] poTocunTesa u npixanus u
JOPYTUX PENOKC-PEaKLUsX.

/Kene3o: NOCTYNHOCTb B TOYBE, BaJEHTHOCThH IOIJIOMIAeMO (OpPMBI, POJIb MHUKOPH3BI.
Oco6eHHOCTH MOCTYIUICHUS JKele3a y IBYIOJIbHBIX U OJJHOJOJIBHBIX PACTCHUH.

Meow: CopnepxaHue W paclpeieiecHHue B KJICTKE W TKaHAX. YYacTHE B OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX TMpoLeccax JbIXxaHud U (oTocuHTe3a. DYHKIUHM UTO30JIBHBIX OKCHAA3
(ackop0bat-, peHo- 1 THAMHUHOKCHIA3).

Mapeaney: AxtuBupyembie UM (pepMEHTHBIE CUCTEMBI, €T0 CIIeHU(UIHOCTD, KaK Ko(akTopa.
Pois Mn?* B pyrknmonuposanuu ®C-2.

Monu6oen: TIoTpeOHOCTh B 3JIEMEHTE; €ro 3HaueHHe IS MPOLIECCOB YTHIIM3ALMHU a30Ta
cpensl. Monrepus U QyHKIIMOHUPOBAHHE HUTPOT€HA3bl U HUTPATPELyKTa3bl.



Hunk: CTpyKTypHas pojb B MOAJAEPKAHUN (DEPMEHTHOW aKTHUBHOCTHU U NpPH CUHTE3€E OenKa.
Zn-copeprkamme pepMeHTHl: KapOoaHTHIpasa, cynepokcuaaucmyTasa (CO/).

bop: xomnapT™MeHTanus B KieTke; GopMbl coeqUHEHUH. MeXaHU3Mbl y4acTHsl B PETYJISALUU
¢bu3noIornUecKux mporeccoB u Meradoiausma. CTpyKTypHasi pojib B KJICTOYHOM CTEHKE.

Hapymenust B MeTaboau3Me pacTeHUH pU HEAOCTATKE MUKPOIEMEHTOB.

@YHKIUU «IOJIE3HBIX» 3JIEMEHTOB: HaTPUM, XJIOp, KPDEMHUI, KOOAJIBT.

7. JTAJBHUM TPAHCIIOPT U KPYTOBOPOT BEIIECTB B PACTEHUM

TpaHcnokanus BEIIECTB U3 JUCTHEB B JAPYTHE OpPraHbl: (JIOAIMHBIE CUTOBUIHBIC SJIEMEHTHI.
CocrtaB TpaHCIOLUPYEMbIX BEILECTB (caxapa, aMUHOKHMCIIOThI, TOPMOHBI, HEOPIraHUYECKHE HOHBI U
ap.). llepenBmwkenue (oroaccMMUNATOB W3 Me3opuia K cocynaM (IodMBI 1O amoIuiacTy
cumIacty. MexaHu3Mbl 3arpy3ku (JiosMbl U3 anorulactTa U cuminiacta. Posb compoBoXIaromumx
KJIeTOK. Tun 3arpy3ku (Jio3Mbl y pacTeHUN pa3IMYHBIX CUCTEMAaTHYECKUX TPYII U €€ 3aBUCHMOCTh
OT KJIMMAaTUYECKHUX ycIOBUN. MexaHu3M nepeiBUkKeHUs BelecTB 1o ¢iosme. MoJenb oToKa BOJIbl
1oz jaasieHueM. [lopbl CUTOBUIHOM IJIACTMHKHM KAaK OTKPBIThIE KaHaibl. CKOPOCTbh NEPEIBUKEHUS
BEIIECTB 10 (hJI09Me; UX BBIIPY3Ka U3 CUTOBUHBIX 3JIEMEHTOB. Bocxoasuuii TpaHCIOPT BELECTB 110
kcusieme. CocTaB KCHJIEMHOTO 9Kcyaata. B3auMocBs3b TpaHCIIOpTa BOJbI M PACTBOPEHHBIX BEIIECTB
no kcuieMe. CKOpOCTH TPaHCHOPTa BOJBI M OTHENbHBIX BellecTB. B3aumoneiicTBue (uiosMHBIX U
KCUJIEMHBIX ITOTOKOB a30THUCTBIX BELIECTB U MOHOB. KpyroBopoT M peyTwin3anus MUHEpalbHbIX
BeIlIeCTB B pacTeHuu. OyHKIMOHANIbHAS POJIb 3TUX (PU3UOJOTHUECKUX MPOLIECCOB.

8. POCT U PABBUTHUE PACTEHUI

OnpeneneHue MOHATUH «pOCT» U «pa3BUTHE» pacTeHuid. [Ipobiema pocta U pa3BUTHS Ha
OpPraHU3MEHHOM, OPraHHOM, KJIETOYHOM U MOJIEKYJISIpHOM YpoBHsX. CyllecTBOBaHUE OpraHU3Ma Kak
pa3BepThIBAHNE BO BPEMEHHU I'€HETUYECKON POrpaMMBbl; BO3ACHCTBUE BHEITHUX (PaKTOPOB.

O6mmue 3akoHOoMepHOCTH pocTa. [lokasarenu pocrta, S-00pa3HbIi XapakTep KpuBOil pocTa,
ero ¢a3pl. KOMIOHEHTHI «KJIACCHUYECKOT0» aHAJIM3a POCTa U MaTeMaTUYeCKUi aHaau3 nporecca. THrbl
pocta y pactenuii. OpraHuzanus MEpuUcTeM KOpHsS M cTebns. Poct m nesTensHOCTh MEpPHCTEM.
Kinerounsle ocHOBEI pocTa. PocT pactenuil u cpena. BausiHue temneparypsl, cBeTa, BOAbI, Fa30BOr0
cocTaBa aTMOCc(epbl, IITEMEHTOB MUHEPAILHOTO MTUTAHUS HA POCTOBBIE MPOIECCHI.

JKuzHeHHBI LMK BBICIIMX pacTeHuil. OCHOBHBIE ATalbl OHTOTE€HEe3a (IMOPUOHAIBHBIM,
IOBEHWJIbHBIHM, PENpOIyKTUBHBIH, 3pEJI0CTH, CTApEHUs ), UX MOpQoIornyeckue, PU3noIoruyeckue u
MeTabonuueckue ocoOeHHOCTH. COCTOsSHME MOKOsS y pacTeHui. Tumbl MOKOS M MX 3HAUYEHHUE JUIs
KHU3HEIESITEIbHOCTH PACTEHUH.

MexaHu3mMbl MOpQOreHe3a pacTeHUH.

I'opMoOHasIbHAs pEryJIsAnus pocTa U pa3BUTHsI PACTEHUMN.

Aykcunel. buocunTe3, o0pa3oBaHHME KOHBIOTATOB, JErpajalusi ayKCUHOB. AKTHBHBINA
TPaHCIOPT ayKCUHOB B pacTeHUsIX. PU3HOI0rH4YecKre OTBETHI HAa AyKCHUHBI: aTTparupyoumii 3¢ gpexr,
pacTshKeHHe KIETOK U TPONU3MBI, AH(depeHnpoBKa KIETOK O] AeHCTBUEM ayKCUHOB, allMKalbHOE
JOMUHHUPOBAaHUE, aKTUBU3ALIMA AEJIEHUIN KJIETOK KaMOusl, pu3oreHe3. AyKCHH Kak TOPMOH CTe0JIEBOTO
ameKca.

Lumoxununer. buocuHTe3, 00pa3oBaHHWE KOHBIOraTOB, Jerpajanus IUTOKHHUHOB.
dusnonornyeckoe AeicTBue. [IUTOKMHUH Kak TOPMOH KOPHEBOTO aleKkca.

B3aumopeiicTBue aykCMHOB M IUTOKMHHMHOB. [loHsTHE 00 aHTaroHM3Me W CHHEPTU3ME.
'opmoHanbHbI Oananc B pacreHun. KynbTypa In Vitro kak Mojenb JUis U3y4eHHs: TOPMOHAIBHOTO
Oamanca. [ubbepennunvl. Ilytm OmocuHTe3a W MHOTOOOpaszme rudOepeumHOB. OOpa3zoBaHUE
KOHBIOTAaTOB M Jerpajaanus. dusnonorunyeckoe aeictBue ruOOepesIMHOB. DHAOT€HHBIH YPOBEHb
ru00epeuIMHOB U AnuHa JHA. ['M00eperinHbl Kak TOPMOHBI JIMCTheB. KapinKoBOCTh, BhI3BaHHAs
HapyleHUsIMHA CUHTEe3a TH00epeuInHOB. B3anuMoaeicTBIe ¢ IpyTrMMUA TOPMOHAMHU.

Abcyuzosasn kucnoma. Ilytu 6mocunteza ABK B pactenusix u B rpubax, ee MeTabOIU3M.
dusnonorunyeckoe aericteue. ABK kak ropmon abnorudeckoro crpecca. CTparerus OTBeTa Ha 3acyXy,
MOHI)KEHUE TeMIeparypol, 3acosnieHue. Ponp ABK B MHAYKIMM 3allUTHBIX MPOIECCOB.
B3aumoneiictBue ABK 1 ru606epeminHoB B mporieccax peryJssiiy MOKos.



Omunen. buocunre3 »stuneHa. Crneumduka 5>TUIIEHA Kak Ta3000pa3HOTO TOPMOHA.
@DU3NOIOTNYECKOE JEUCTBHUE: TPOMHONM OTBET IPOPOCTKOB HAa 3TUJIEH. JTWIEH Kak TOPMOH
MEXaHUYeCKOro u ouotuyeckoro crpecca. Co3peBaHHe COYHBIX IIOAOB U JIMCTOMNAJ B YMEPEHHbIX
LIIMPOTaX Kak IOJArOTOBKAa K MEXaHMYECKOMY cTpeccy. Ponb sTuiieHa Kak '"ropmMoHa TpeBoru'" B
OuoneHo3ax. BzaumopeilicTBue sTwieHa ¢ ayKCMHaMM U JpyrMMH TropMoHamu. MyTranuu,
MOBpEXJAr0IINe ONOCUHTE3 3TUIICHA HITH €T0 PELEMIIHIO.

Pezynamopvr  pocma  pacmenuti. bpaccMHOCTEpoUIbl: OMOCHHTE3, MHOIrooOpasue.
duznonorndeckue dPPEKTh: pacTHKEHUE KIETOK, poyib B AUPGEPEHIHUPOBKE Me30(uLIa.
XKacmonoBas kucnora. buocunres u gusnonorunueckue 3pdexrsr. Mecto xKacMOHATOB B peryJsiLiuu
orBeta. CxoacTBO 0TBETOB Ha kacMoHaT U Ha ABK. Canuumnar u apyrue (eHONbHbIE COSAUHEHHMS.
Bo3Mo)kHast ponb B pPEryisiiMM TEPMOIeHe3a, OTBETa Ha BUPYCHYIO HHQEKILUIO, I[BETCHUHU.
B3aumoneiictBue ¢ [pyrumu ropMoHaMu. OnurocaxapuHsl.

@omopezynayuss vy pacmenuti. OcHOBHbIE TpUHIUIBE  doTopeneniuu. OTaudune
(oTOopenenTOpHBIX KOMIUIEKCOB OT 3HeprompeoOpasyrommx. PH3NOIOrMYECKH BaKHbIE OO0JIACTH
CIIEKTpa: KpacHas ¥ CUHsAA. DUTOXPOM U KPUIITOXPOM.

®utoxpomHas cuctema. CTpykTypa KpUNTOXpoMOB. Mcrosnb3oBaHMe MYTaHTOB JJis
uccienoBaHust Kpunroxpoma. OTBeTbl Ha CHHHMM CBeT: pa3rubaHMe amuKalbHOM IMeTeNbKH
MIPOPOCTKOB, ()OTOTPOITU3MBI, YCTHUYHBIC ABHKCHHS.

Cucremsl perynsuuu GU3HOIOTHYECKUX IPOLIECCOB.

Cemwv nymeii nepedauu cucrania 6 Kiemke. BocmpusiTue BO3JCUCTBHUI U CUTHAJIBHBIX
MoJieKyl1. Penentopsl CTUMyJIOB M TOPMOHOB, MX Jokanu3auusd. Posp mnasmanemmsl. [lepemaua
curHaja. BzaumopeilicTBue peuenTopoB C IOCPEAHMKAMH, MEpeAarollMMU CUTHal. BTopuuHble
NOCpeHUKHN Tmiepenadn curHana (docdomumaza C2*, nAM®, unosuron-3-pocdar u ap.). YuacTue
Kanblus B nepefade curHana. Poms xampmoxymumna u Ca?*-CAM kommiiekca B (hOpPMHPOBAHHH
oTBeTHOH peakuuu. [IporenHknHa3pl, 3HaYeHne peakuuu pochopunrponanus/ 1eGochoprmiinpoBaHus
B peryisuuu akTuBHOCTH (epmenToB. Cnemmpuka mnepenaun u (HOPMHUPOBAHHA OTBETa Ha
OIIpEAEICHHBIN CTUMYIIL.

@omonepuoousm.  Denomenonmoruss  ¢GoromepuoAM3Ma:  [BETEHHE W TPYIIIHI
(boToneproaMUECKIX PACTEHUM, PETYJIISAIMS JUCTONa a, 00pa30BaHUs MOYEK, Mepexo/ia K COCTOSHUIO
nokosi. Bocnpusitue amuubel gHS: 3(@exT mnpepbiBaHUS HOYM, (UTOXPOM, BHYTPEHHHE Yachl.
I'opmonanbHast Teopus LBeTeHUs YalinaxsHa. BHyTpeHHUE pPUTMBI DPa3BUTHS PACTCHMMA.
[leproanueckue siBIEHUS B pUTMax OpraHoreHe3a u pocrta pacteHuil. LlupkanHbie puTMbl, MEXaHU3M
ux oOpaszoBanus. Hactpoiika mupkaaHbix putMoB ¢oronepuogoM. [lnacroxpon. Koppexkruposka
BHYTPEHHUX PUTMOB PAa3BUTHS BHEIIHUMHU KIMMAaTHUYECKUMHU (aKTOpaMU: 3aCyXOM, MOHMKEHUSMU
temreparypbl. ['myOokuii (pusmonmorndeckuii) mokoW M BBIHYXACHHBIM mTokoil. Temmeparypa u
pa3BUTHE pacTeHUU. SIBieHMs cTpaTU(QUKAUMU U SPOBHU3AIMU KaK JKOJOTMYecKas ajanTanus.
I'opmoHanbHast Teopust BepHanu3auuu pacteHuil. [IpepbsiBaHue riryOOKOro mokos MOHM)KEHHBIMHU
TEeMIIEpaTypaMu: IPOPACTaHUE CEMSH, BBIXO]] TIOYEK U3 COCTOSHUS TIOKOS, I[BETCHHE.

OMOpuoHanbHOe pazButue. [Ipopacranue cemsH. 'opMOHanbHbIN OanaHCc MpU IPOPACTAHUU
cemsiH. OtHomenne ABK/ru66epennunsl. Myrtanuu cunre3a ABK u orBera. CBsi3b TOpMOHAIBHOTO
CTaTyca CEeMEHU C OMOCUHTE30M JIPYTHX BEIECTB.

Perynsuus BereratuBHoro pocra pacteHuil. Poct kxopusa. Ponbs ¢uroropmonos. Poct
1no0eroBoi cucTeMbl. Y CTaHOBJIEHUE (PUILIOTAKCHCA MTPH ITPOPACTAaHUU ceMeHU. Poib GUTOrOpMOHOB.
Poct nucra. Ponb GUTOropMOHOB B 3aKJIa/IKE U pa3BUTHH JUCTa. CBA3b pa3BUTHS JIUCTA U MEPUCTEMBI
no0era.

Perynsiusi reHepaTMBHOro pa3BuThs pacTteHuil. MHAyKuMsT W SBOKalus I[IBETEHMS.
CemelicTBa reHoB, cogepxamux MADS-nomeH.

[TposiBieHus 1ona y pacTeHUM.



Y4yeOHo-MeTOAMYeCKOe oOecriedyeHHe M HMH(OPMALMOHHOEe o0ecrmeyeHHe NPOrPaMMbI
KAaHJIWIATCKOr0 K3aMeHa B aCMHPAHTYPY MO HAY4YHOIl cnenuaiabHocTu 1.5.21 ®dusuosiorus u
OMOXUMMSI PACTEHHIA.

OcHoBHas JuTepaTypa.

1. KysuenoB B.B. MonekyisipHO-TeHETHYECKHE W OMOXMMHYECKHE METOJBI B COBPEMEHHOM
Ouooruy pacTeHul [DIeKTpoHHBINA pecypc]: yueoHoe mocodue / B.B. Ky3unenos, B.B. Ky3Heros,
I'.A. PomanoB. — M.: U3narenbctBo «Jlabopatopus 3Hanuii», 2015. — 498 c. — Pexxum moctyma:
https://e.lanbook.com/book/66252.

2. Mensene C.C. @usmonorus pacrenmii / C.C. MenseneB. — Cankr-IlerepOypr: BXB-
[TetepOypr, 2015. — 496 c.

3. OcHOBBI OMOXMMHHM BTOPUYHOTO OOMEHa pacTeHui: YdeOHo-Meroaumdeckoe mocodue / I'.T.
bopucoBa, A.A. Epmomun, M.I'. ManeBa. — M.: @uunra, 2018. — 128 c. — Pexum npocryna:
http://znanium.com/bookread2.php?book=966461

4. ®wsuonorus pacrenuit / [H.Jl. Anexuna u nap.]; mox pexa. npod. WM.II. EpmakoBa. — M.:
Axanemust, 2007. — 634 c.

5. Xenar I'.-B. buoxumus pacrenuii [Dnekrponnsiii pecypc] / I'.-B. Xemnnr; nep. ¢ anrin. — 2-¢
m3n. (o). — M.: BUHOM. Jlaboparopust 3Hanmii, 2014. — 471 c. — Pexum pocrymna:
http://znanium.com/bookread2.php?book=477773

JlonoJIHUTeIbHAS JTUTepaTypa.

1. ®usnonorus pacrennii / B.B. Ky3nenos, I'.A. JImurpuesa. — MockBa: Beiciias mikoina: Adpwuc,
2011. - 783 c. — 55 k3.

2. Sxymkuna H.W. ®usnonorus pacrennii / H.W. fAxymkuna, E.}O. baxtenko. — M.: BJIAJIOC,
2005. - 463 c.

4. boranuka. T. 4 [Tekcrt] / II. 3utre u ap.; Ha ocHOBe yueO. D. CtpacOyprepa, ®. Homns, T
[llenka, A.®.B. [llumnepa. — M.: Akanemus, 2007. — 248 c.

NudopmannonHoe odbecneyeHue.

Hay4nas snektpoHHas OnbInoTeKa https://www.elibrary.ru/

WHCTUTYT (PU3HOJIOTHH pacTEeHU WWw.ippras.ru

Poccwuiickast rocyapcTBeHHass OMOIMOTEeKa https://www.rsl.ru/

®dusnonorus pacTeHui http://www.fisrast.ru

Jlekuuu library.krasu.ru/ft/ft/_umkd/165/u_lectures.pdf
Jlekumu www.twirpx.com/files/biology/plant_physiology
®usuonorus pacrenuii. [Tox pex. W.IT. http://www.torrentino.com/torrents/58018
EpmakoBa
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