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BBeaeHue

CoBpeMeHHBIN MOAX0/ K OpraHu3alid y4eOHOro mpoiiecca B By3e
TpeOYeT YBEJIMYEHHS JOJIU CaMOCTOATEIbHOW padOThl CTYJEHTOB IpU
U3y4eHnu Kypca «OU3MosIorus pacTeHU». JTa NUCHUIUIMHA paccMaT-
PUBAET 3aKOHOMEPHOCTH >KU3HEAEATEIIBHOCTH PACTECHHM, PACKPBIBAET
OMOXMMHYECKUE, MOJICKYJISIPHBIE U T€HETHUYECKUE OCHOBBI (DYHKUUU U
MEXAHNU3MOB, UX PETYJSIUIO B cUCTeME 1ienoro opranusma. Kypc «®u-
3UOJIOTHUSI PACTEHUI» OTHOCUTCA K 4YHUCTy oO01enpodhecCuOHATbHBIX
JUCUUILIMH U SBJISIETCS BaXXHEUIIUM B CUCTEME MOJATOTOBKU CHELUAIIHU-
cTa-ouoJiora.

3amada Kypca — AaTh NPEACTaBICHUE O IPUPOJE PU3NOTOTUUECKUX
IIPOLIECCOB PACTEHUs, MEXAHU3MAX UX PETYJLMU, OCHOBHBIX 3aKOHO-
MEPHOCTSAX B3aMMOJCHCTBUS OPTaHM3MA C BHEIIHEM CPENOM, a TAKKE
’BONIOUMK (DYHKIUN M ponu pacTeHuil B omocdepe. IIporpamma yuu-
THIBA€T TECHYIO CBA3b (DU3MOJIOTUU PACTEHUU C JIPYTMMH OHOJOTHYE-
CKUMHU JUCIUIIMHAMH — MOJICKYJISIpHOI OMoJiornei, OnoxuMmuei, omo-
(U3UKOM, FTEHETUKONU, MUKPOOHUOJIOTHUEH, YTO MO3BOJISET MPEJCTABUThH B
pa3IMYHBIX acleKTax MNPOUCXOASAIIME B PACTEHUU (PU3HOJOTHUYECKUE
ITPOLIECCHI.

B pe3ynbpTare n3ydeHus TUCIUATLINHBI CTYICHTHI TOKHBI:

Hmemv npeocmasnenue:

— 0 MeXaHu3Max (PU3HOJOTHUYECKUX MPOIIECCOB PACTUTEIBLHOTO Op-
raHnu3Ma;

— 0 cnenu@uKke pacTeHUI MO CPaBHEHUIO C JPYTUMH JKHBBIMH OP-
raHu3MaMHu;

— 00 ’BOJIFOLIMHM (DYHKITUN U pOJIM pacTeHHI B Onocdepe.

3uamy:
— OCOOCHHOCTH OpraHM3allud U KOOPAMHAIIMU (PYHKIHOHAIBHBIX
CHUCTEM PACTEHHS;



— 3aKOHOMEPHOCTH KU3HEACSITEIbHOCTH PACTEHUS Ha PAa3IUYHBIX
YPOBHSIX — CYOKJIETOYHOM, KJIETOYHOM, TKAHEBOM, OPraHHOM U Opra-
HU3MEHHOM.

Ymems:

— OLICHHMBAaTh AIANTAI[MOHHBIE BO3MOKHOCTU PACTUTEIBHOTO Opra-
HU3Ma IIPU U3MEHEHUU DKOJIOTUYECKUX YCIIOBUN;

— NPUMEHSATh (PU3UOJIOTHYECKHE U OMOXUMUYECKUE METO/IbI HCCIIE-
JOBaHUU MPU U3YUYEHUH MIPOLECCOB KUZHEACATEIBHOCTH PACTECHUM.

Hmemsb naswviku:

— WccleIoBaHus (PYHKIHMM pacTUTEIRHOTO OpraHW3Ma Ha pa3ind-
HBIX YPOBHSIX UX OpraHU3alliM;

— HCMOJIb30BaHUSI JTAHHBIX (PU3MO0JIOr0-OMOXUMHUYECKUX HCCIIe0-
BaHUH B MPUKJIATHBIX OTPACIISIX — PACTCHUEBOJICTBE U OMOTEXHOJIOTHH.

Kypc «®uszunonorus pacteHuid» TpeOyeT OT CTYJEHTOB HE TOJIBKO
YCBOEHHUS Pa3HOO0Opa3HOTO (PaKTHUUECKOTO MaTepHaia, HO ¥ MpuoodpeTe-
HUA TPAKTHYECKUX HABBIKOB, CBSI3aHHBIX C SKCIEPUMEHTAIbHBIMU HC-
CJICIOBAaHUSIMA PACTCHHH B J1TA0OPATOPHBIX M TPHUPOIHBIX YCIOBHUSX.
KoMmrmuiekcHbIN XapakTep IUCHUILUIMHBI 3a4acTyl0 MPUBOJUT K HEJIOCTa-
TOYHO TOJHOMY YCBOCHHUIO MaTepualia CTyJECHTAMH, HEIOMOHUMAHUIO
paccMaTprMBaeMbIX BOIMPOCOB, (HOPMAILHOMY IMOJIXOMY K OCBOCHHIO
MPaKTUYECKUX HABBIKOB. [IpeooeHNI0 ATUX TPYIHOCTEH JTOKHA CIIO-
coOCTBOBaTh IpaMOTHasi OpPraHMU3alUsl CaMOCTOSITEILHON paboThl CTY-
nentoB. [Ipu 3TOM mpemnogaBaTesib CTAaBUT TEpes CTyJACHTAMU 3aJlauH,
uHpopMupyeT 0 HeoOxo Mol hopMe U CPOKaX OTUETHOCTH, OCYIIECT-
BJISIET KOHCYJIBTAIIMH MO BO3HUKAIOIIUM BOIIPOCAM.

B HacTosAmuyx METOMWYECKHX yKa3aHUAX MPUBEIACHBI MOAPOOHBIC
WHCTPYKIHUM 10 OpTraHU3alliyd Pa3HbIX BUIOB CaMOCTOSITEIHLHON pabo-
Tol. [Ipennaraempie 3a1aHUsl AKTUBU3UPYIOT TBOPUECKYIO ACSATEILHOCTh
CTYJICHTOB, TPEAOCTABISAIOT UM BO3MOXKHOCTH BBIMIOJIHUTH Hauboee
UHTEpEeCHYI0 (HopMy pabOThI, CHOCOOCTBYIOT TIIATEIHLHON MpOpaboTKe
(aKTHIECKOTO MaTeprajia M 3aKpeIUICHHIO €ro B XOJE CaMOCTOSITENb-
HOM paboThl. HarisiHOCTh OTYETHBIX MaTEepHaIOB MO3BOJISET Mpenoia-
BaTEJI0 BBISIBUTh YPOBEHb CAMOCTOSTEIILHONW aKTUBHOCTH W WHIUBUIIY-
aNbHBIE CIIOCOOHOCTH CTYACHTOB, a TakK)Ke KadeCTBEHHO OIICHHUTH
MIPEJICTABIICHHYIO PadoTYy.



NMporpamma

®u3nosiorusi pacTeHU — Hayka 00 OpraHu3allid U KOOPJUHAIIMU
(YHKIIMOHAJIBHBIX CUCTEM 3€JICHOTO pacTeHusd. 3ajada (pU3HOJIOTHH pa-
CTEHUM — TO3HAHUE 3aKOHOMEPHOCTEM KU3HEAECATEIIbHOCTH PACTECHUN,
PACKpPBITHE MOJIEKYJISIPHBIX OCHOB CJOXHBIX (D)YHKIIMA U MEXaHU3MOB
UX PEryJsIIMA B CUCTEME LEIOro opraHu3dMa. POU3MKO-XUMHYECKHIA,
AKOJIOTUYECKUHN 1 IBOJIIOIMOHHBINA aCTIEKThI (PU3HOJIOTUH PACTCHUM.

MeTtononiorudeckue OCHOBBI (purodusznonoruu. CodeTaHue pas-
JUYHBIX YPOBHEW wuccieAoBaHUs (CYyOKJIETOUYHBIN, KJIETOYHBIN, Opra-
HU3MEHHBIN, OMOLIEHOTUYECKUI) KaKk HE0OX0IMMOE yCJIOBHE TTporpecca
dbusznosoruu pactenuit. Crnenududeckrue MeTo bl GUTOOU3NOIOTUH KaK
HayKH.

OOBekT (pU3MONOTUN PACTEHUN — SYKAPUOTHBINA OpraHu3M, OCyIIle-
CTBIISIIOIIUNA (DOoTOAaBTOTpOPHBINA 00pa3 xku3Hu. Crieruduka 3eIeHbIX
pacTeHui MO0 CPaBHEHUIO C JPYTUMH O0OBEKTaAMH, XapaKTePU3yOIUMHU-
csi poTorpodHbIM 00pazom xku3HU. Kocmuyeckas posib 3€J€HOro pac-
TEHUS.

Otanbl pa3BUTHS (U3UOJIOTUU PACTEHUM, CBA3b C OOLIUM pPa3BUTH-
eM OWoJIOTUHM M ¢ NpakTUKOW. OTeyeCcTBEHHbIEC MIKOIbI (YU3HUOJIOTOB
pacteHur. OU3NONOTUA PACTEHUN — TEOPETUYECKAsi OCHOBA pacTEHHUE-
BOJICTBA U HOBBIX OTpaciieil OMOTEXHOJIOTUH, (PU3UOJIOTMYECKUE OCHOBBI
MPOJYKTUBHOCTU pacTeHUi. I maBHbIe MPOOJIEMbl COBPEMEHHOM (hUTO-
duznonIoruu.

du3uonoz2ust pacmumesibHOU KJiemKu

CtpykTypHasi OpraHu3aius KJIETKH — OCHOBa €€ OMOXUMUYECKOU
AKTUBHOCTU M (PYHKIIMOHUPOBAHMS KaK IIEJIOCTHOM >KUBOM CHUCTEMBI.
DBOJIONMS KJIIETOYHOM OpraHW3alliy Ha MpUMEpe CPaBHEHUS MPOKapH-
OTHOM M 3YKapHOTHOM KjeToK. Crnenuduueckrue 0COOEHHOCTH pacTH-
TEJILHON U KUBOTHOM KJIETOK. OCHOBHBIE CTPYKTYpPHBIEC DJIEMEHTHI Y-
KapUOTHOU KJIETKH.

MeMOpaHHbIE CUCTEMBbI KJIETKH U MEMOpPaHHBIA MPUHIIUI €€ opra-
Huzanuu. CTpyKTypa U CBOMCTBa OMOJIOTMYECKUX MeMOpaH, UX pojib B



KJIETKE (ITPOHUIIAEMOCTh, CUCTEMbl aKTUBHOTO TpaHCIOPTa, OMOCHHTE-
30B). Mojienu CTpyKTypHO-PYyHKIITMOHATILHOW OpraHu3alui MEMOpaH.

[lmazmanemMma. DHpoma3MaTH4ecKas CeTh, amnmapaTr [ oJibIxw,
MUKpOTena (MepOKCUCOMBI, TIIMOKCUCOMBI, JIM30COMBI U JIp.), BaKyOJIH,
WX CTPOEHUE U OCHOBHBIE (DYHKIIHUH.

Snpo, ero opranuzaius u GpyHKIHMOHUpPOBaHUE. [ImacTuapl 1 MUTO-
XOHAPHUH, CTPOCHUE U (PYHKIIUH.

I'eHeTnuecknii anmapar pacTUTENBHOW KIIETKH. B3aumogmenctBue
AJIEPHOTO, MUTOXOHIPUAJILHOTO U XJIOPOIUIACTHOTO T€HOMOB.

PubocomMbl pacTUTEILHON KJIETKH, CTPOCHUE U (DYHKIIUH.

[{utockener, 0COOEHHOCTH €r0 CTPOEHHUS B CBSI3M C OHOJOTHYe-
CKUMHU (PYHKITUSMH.

CtpoeHue KJIETOYHON CTEHKH, €€ XMMUUYECKUM COCTaB U OCHOBHBIE
¢yHKIMM (3alldTHAsI, onlopHasi, GyHKIIMK B MOpQoreHese, TpaHCIIOPTe
v JIp.).

DUBNKO-XMMUYECKUE CBONCTBA MPOTOIIA3Mbl U UX PETYJISALMS B
KJIETKE.

OYHKIMOHAIIbHBIE B3aUMOJECHCTBUS PA3IMUHBIX OPraHOUAOB KIIET-
KH.

PerynstopHbie cuCTeMBI KJIETKU. BHyTpuKiIeTouUHbIe (haKTOPHI pe-
TyJsiuyd oOMeHa — OMOXMMHUUYECKHUE, TeHEeTUUYEeCKhe, MeMOpaHHbie. Pe-
TYJISIIUS C Y4aCTHEM BTOPUYHBIX MECCEHKEPOB.

domocuHmes

Pa3Butne yuenus o orocunrese. cropuueckoe 3HaueHne padoT
K.A. TumupszeBa. CymHocTs U 3HaueHHue (orocuHTeza. O0miee ypas-
HeHUEe (OTOCHHTE3A, €r0 KOMIOHEHTHI. Poiib (hoTOCHMHTE3A B Mponeccax
HSHEPTrEeTHUYECKOTO U MIACTUYECKOr0 0OMEHA PACTUTEIILHOIO OpraHr3Ma.
®doTocuHTE3 Kak Mpoiecc TpaHCHOPMALIMKM SHEPTUU CBETA B SHEPIHIO
XUMHUYECKUX CBsi3ed. MacmTadbl (POTOCUHTETUYECKON JEATEIbHOCTU B
ouocdepe.

CtpykTypHasd opranuzanusi  (POTOCMHTETHYECKOrO  ammapara.
Crpoenne nucTta Kak oprana (orocuHtesa. XiyopomiaacTbl. OCHOBHBIC
AJIEMEHTBI CTPYKTYpPbI XJIOPOILIACTOB — JABOMHAsA MEMOpaHa, MaTpPHKC,
TUJIAKOUBI, TpaHbl. OHTOTE€HE3 XJIOPOILIACTOB.

[IurmMeHTHBIE CHCTEMBI (POTOCUHTE3UPYIOIIUX OPraHu3MOB. XJIO-
podumibl. XuMuyeckasi CTpyKTypa, CIIEKTpaidbHble cBoWcTBa. OTHEIb-
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HbIE MPEACTABUTENIM TPYNMbl XJI0podriuioB. OYyHKIIMU XJIOPOQPHUIIOB.
OcHoBHBIE 3Talbl OMOCHUHTE3a MOJEKYIbl Xjopodumia. Xiopodui-
OEJIKOBbIE KOMILJICKCHI.

@ukoOunuHbl. PacnpocTpaHeHre, XHMHYECKOE CTPOCHHUE, CIICK-
TpajbHbIE CBOICTBA. Posib B poTOCHHTESE.

Kaporunonael. Xumuyeckoe cTpoeHue, cBoucTBa. CHEKTpbl MO-
rioeHusi. yHKIUU B POTOCUHTE3E.

DKOJIOTHYECKOE 3HAYEHUE CIIEKTPATIbHO-PA3TUYHBIX (POPM MUTMEH-
TOB y (POTOCUHTE3UPYIOIINX OPTaHU3MOB.

[TepBuunbie mpouecchl GOTOCUHTE3A. DIEKTPOHHO-BO30YKIACHHBIE
COCTOSIHUSI TUTMEHTOB (CUHIJIETHOE, TPUILIETHOE). THUIBI 1€3aKTUBALIUN
BO30YXIEHHBIX COCTOSIHUN. MeXaHU3Mbl MUTPAllUU YPHEPTUU B CUCTEME
(OTOCUHTETUYECKUX MTUTMEHTOB.

[IpencraBnenue o HOTOCUHTETUUECKON equHUIEe. AHTEHHbBIE KOM-
IJIEKChI. PEaKIMOHHBIE LIEHTPBI, MOJIEIIN UX CTPYKTYPHON OpraHu3aliuu.
[IpeoOpa3oBaHre SHEPTUU B PEAKITMOHHOM IeHTpe. OKUCIUTENbHO-BOC-
CTAaHOBUTEJbHBIE TTPEBPAIICHU XJI0pOodUIIa pEeaKIIMOHHOTO IIEHTPA.

DNEeKTPOH-TPaHCIIOPTHAS 1eNb (POTOCHHTE3a, MPUPOJa €€ OCHOB-
HBIX KOMIIOHEHTOB. IIpencraBieHre O COBMECTHOM (DYHKIIMOHUPOBA-
HUU AByX (dortocucteM. DPdexktsl ImepcoHa. OCHOBHbIE (PYHKIIMO-
HaJIbHbIE KOMIUIEKCHI 3yeKTpoHTpaHcnoptHo nenu — OCI, OCII,
UTOXpOM bg/f KoMILIeke; ux cTpykrypa u pyHkuuu. Cucrtemsl (HoTo-
OKHCJICHUS BOJIbI M BBIJICNICHUS KUCTIOpoaa npu (PoToCHHTE3e. YUacTue
XUHOHOB, IUTOXpPOMOB, Cu- u Fe-mpoTenaoB B peakuusx TpaHCHoOpTa
ANEKTPOHOB. [[UKIMYecKkue, HEMUKINYECKUE U TICEBAOIUKINYECKUE T10-
TOKH 3JIEKTPOHOB, CUCTEMBI PETYJIALINY.

dotodochopunupoBanue. XapaKTEPUCTUKA OCHOBHBIX THIIOB (DO-
To(OoCHOPUINPOBAHUS — LUKINYECKOT0, HEUUKIMYECKOTO U ICEBJO-
HUKINYECKOr0. MexaHu3M CONPSIKEHUS! JIEKTPOHHOTO TPAaHCIIOPTa U
obpazoBanusi ATD.

TemHoBast cragusi potocuHTe3a. CBA3b (OTOCUHTETUYECKOU accu-
mussinuu CO, ¢ GOTOXUMHUYECKUMH peakiusiMu. [Ipupoaa nepBuyHOTO
aKLENTopa YIJEKUCIOTh.. XUMHU3M peakiuy Lukia KanbBuHA, €ro
kitoueBbie (hepmeHThl. [lepBUUHBIE TPOAYKTHI (POTOCHMHTE3a, UX TIpe-
Bpaienus. Perenepanusa akuentopos CO..

doToabixaHue. XUMHU3M, JIOKaIU3alus B KIETKe, (U3UOIoTHYe-
CKOE 3HAYCHHUE.



[ukn Xstua — Ciska — Kaprimioa. A ganranmonsast poiib Cy-nyTH
¢otocunre3a. Ocobennoctu C;- u Cy-pacrenuit. CAM-tun metabo-
Jau3Ma.

[ToToku MeTabOIUTOB B XJIOPOILIACT U W3 HETO.

Oxonorusi (HOTOCUHTE3A. 3aBUCUMOCTh (POTOCHUHTE3a OT BHEIIHUX
YCJIOBUH M COCTOSIHUA opraHu3Ma. BnusHue Ha (OTOCHMHTE3 TeMIiepa-
TYphl, YCJIOBUI OCBEIICHUS, COJICPKAHUS YIJICKUCIOTHI, YCIOBUM MU-
HEpaJIbHOTO MHUTaHUA, BOAOCHaOxeHus. KommeHcalmonHas Touka Mpu
(doTOCHHTE3E U €€ 3aBUCUMOCTh OT OCOOCHHOCTEM opraHu3ma. AcCUMU-
JSILUOHHOE YKCIIO.

dotocuHTe3 U 0011ask MPOAYKTUBHOCTh PACTUTEIHHBIX OPraHU3MOB
U ux cooOiectB. Teopus GOTOCUHTETUYECKONW MPOAYKTUBHOCTHU. DBO-
mo1us poTocUHTE3A.

[bixaHue

buonornueckas pons Apixanus. Cnenuduka AbIXaHUsl y PaCTEHUM.

Pa3BuTue npeacTaBieHUil 0 MPUPOJE MEXAHU3MOB U O IYTSIX OKHC-
JUTEIBbHO-BOCCTAHOBUTEILHBIX TMpeBpallleHnii B kieTke. Kartanutuue-
CKHE CUCTEMBbI JbIXaHUs (AEruapOoreHas3bl, OKCU/Ia3bl, OKCUT€HA3bI, Kap-
Ookcuiasbl, TpaHncdepasbl U Ap.). MexaHu3Mbl akTUBAIlMU BOAOpOAA
cyOcTpara U MOJIEKYJISIpHOTO Kuciopoaa. Muroxonapuu. MIX ctpykrypa
U pyHKIMH.

[IyTr oKHCIIEHUS OPraHUYECKUX BEIIECTB B KiIeTKE. OCHOBHBIE ITy-
TU JUCCUMUIISALMK YriaeBoioB. [IenTo3oMoHO(oCchaTHBIN MyTh OKUCIIE-
HUE TJIFOKO3bl U €r0 POJib B KOHCTPYKTUBHOM OOMEHE KJIETKH. I JIHKO-
mu3. Huxn Kpeb6ca. I'muokcanatHpiii UK. MeXaHu3MBbl PEeTyYIISIUN.

DJIEKTPOHTPAHCIIOPTHAS 1I€h MUTOXOHJIPUU — CTPYKTYypHasi opra-
HU3alUsI, OCHOBHBIE KOMIIOHEHTBI, UX OKUCIUTEIbHO-BOCCTAHOBUTEb-
HbIE€ MOTEeHIMabl. KOMIIJIEKCHl TEPEHOCUYHUKOB 3JIEKTPOHOB. AJIbTEpHA-
TUBHOCTh IyTEH MEpPEHOCa HJIEKTPOHOB HA KHUCIOPOJ B 3JIEKTPOH-
TPAHCHOPTHOW L€ MUTOXOHAPUN PACTCHUN.

OxucnurenbHoe ¢ochopmwipoBanne. DochopunupoBanve Ha
ypoBHe cyOcTpaTta u (ochopriipoBaHue B JIbIXaTeIbHON Lienu. Mexa-
HU3M CONPSHKEHUS MPOIECCa TPAHCIOPTA JIEKTPOHOB ¢ 00pa30BaHHEM
AT®. Dnepreruueckas 3pPeKTUBHOCTH Ipoliecca.

Perynsiiust 37€KTpOHHOTO TpaHcmopta U (pochopuiaupoBaHusl B
MUTOXOHJIPUSIX.
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JIpIxaHue Kak IIEHTPajJbHOE 3BEHO OOMEHA BEIIECTB B KIIETKE.
CBs3b ¢ ApyruMu (QYHKUOHSIMHU KIETKU. JlpIXaHHE pOCTa M JbIXaHHE
NOJIEP>KAHMSL.

KonndecTBeHHbIE MOKa3aTeN ra3000MEHa — MOIJIOLEHUE KHCIIO-
poJia, BBIIEICHUE YTIIEKUCIOTHI, AbIXaTEIbHbIN KOA(DPUIUEHT U Jp.

Perynsinust npixanus. 3aBUCMMOCTD JIbIXaHUS OT BHEIIHUX U BHYT-
peHHUX (HaKTOPOB.

du3uosniocusi 800006MeHa pacmeHuu

3Ha4YEeHUE BOJABI B KU3HEACATEIBHOCTU pacTeHUM. MolieKyIsipHas
CTpyKTypa U (u3nueckue cBorcTBa Bojbl. COCTOSIHME BOJABI B KIIETKE.
TepMoauHamuyeckue Mokas3aTelld, ONpPENESIoNIUe MMOBEAECHUE BODI,
AKTUBHOCTb BOJbl, XUMHUYECKUW MOTEHLHAN, BOJAHBIN noTeHuuan. Co-
CTaBJISIOIIME BOJHOIO MOTEHLIHAIA — OCMOTUYECKHM MOTEHLIMAN, MaT-
PUYHBIN NOTEHLIMAJ, TOTEHIIMAJT JaBJICHHUS.

OCHOBHBIE 3aKOHOMEPHOCTH MOTJIOLIEHHS BObI KieTkoi. HaOyxa-
HUE OMOKOJJIOUAOB, OCMOC — SIBJIEHUS, JIeXkKAIIHEe B OCHOBE IOCTYILIe-
HUS BOJBI B pacTeHue. I'pagleHT BOJHOTO MOTEHIMANIA KaK ABUKYILAs
cujia MOCTYIUIEHUS U MEPEIBHKEHUS BOJbl B CUCTEME «I10YBa — pacTe-
Hue — atMoc(epay, B KIIeTKaX, TKaHIX U LEJIOM PacTECHUHU.

MexaHu3M nepeaBuKeHUsT BOAbI M0 pacTeHuto. [lytu OmmkHero u
JalbHEro TpaHcmopTta. J[BHKyliue Cuiibl BOCXOISIIETO TOKA BOJBI B
pactennn. KopHeBoe NaBiieHHE, MEXAHU3M €T0 Pa3BUTHS U 3HAYEHUE B
YKU3HU pacTeHui. HarshkeHue BoJbl B COCyAax; 3HAYEHUE CUJI MOJIEKY-
JSIPHOTO clLemIeHus. TpaHcnupanus, ee (pU3n0JIOTrHYecKOe 3HAYCHHUE.
KonnuecTBeHHbIE MOKA3aTeNW TPAaHCIUpPAUUU — UHTEHCUBHOCTb, MPO-
OYKTUBHOCTb, TPAHCIUPALUMOHHBIN KO3(P(UIIMEHT. Y CTbUYHAS U KyTH-
KyJsipHas TpaHcnupanus. CTpOEHUE YCTBUI U MEXAHU3MbI PETYIISIIIUU
YCTBbUYHBIX BWKEHUU. BiusiHue BHEemHUX (hakTopoB (CBETa, TeMIiepa-
TypBbl, BIIa)KHOCTH BO3yXa U MOYBBI U JIp.) HA UHTEHCUBHOCTb TPAHCIIH-
pauuu. CyTOYHBIN X0/ TpaHCIUPAIUH.

Okosiorusi BogooOMeHa pacteHuil. OcoOEHHOCTH BOAOOOMEHa Yy
pacTeHUid pa3HbIX AKOJOTUYECKUX rpynn (kcepodutoB, Me30(pHUTOB,
rurpo@uToB, raasoUTOB) U MyTU AJANTAlUM PACTEHUN K BOAHOMY Je-

bunmry.
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du3suosiozus MUHepasibHO20 numaHus

Ponp pacTeHuil B KpyroBOpOTE€ MHUHEPAIbHBIX 3JIEMEHTOB B OHO-
chepe. ITorpeOHOCTh pacTeHUN B AJIEMEHTaX MUHEPAILHOIO MHUTAHUS.
ConepkaHle U COOTHOLIEHHE MHUHEPAIBHBIX 3JIEMEHTOB B MOYBE U B
pacteHusx U Qaktopsl, ux omnpeaenstomme. Kinaccupukanus sneMeH-
TOB, HEOOXOAUMBIX JiJis1 pacTeHui. OCHOBHBIE ()YHKIIUM MOHOB B METa-
00Ju3Me — CTPYKTYpHAsl U KaTAIUTHYECKas.

Kopenb kak opran norjaonieHrus MUHEPAIbHBIX 3JIEMEHTOB U BOJBbI,
a TakXe MeCTO crenupuueckux CHUHTE30B. CUcTeMa B3auMOJICUCTBUS
«KOPEHB — MOYBa». POCT KOpHS KaK OCHOBA MOCTYILICHHUS] MUHEPAIbHBIX
AJIEMEHTOB.

bnvxHUM TpaHCHOPT MOHOB B TKAHAX KOpHS. CUMIUIACTUYECKUN U
aroruracTudeckn mytu. JlaneHun Tpancnoprt. Bocxogdiiee nepensu-
KEHHE BEILECTB M0 PACTEHUIO — MyTH U MEXaHU3Mbl. MeXaHu3M Io-
rJIoIIeHUsT HOHOB. Posib miporieccoB quddy3un U aacopOLmu, UX Xapak-
tepuctuka. [loHATHS BOAHOrO  CBOOOJHOTO  MPOCTPAHCTBA U
JIOHHAaHOBCKOTO CBOOOJIHOT'O MPOCTPAHCTBA.

TpancnopT MOHOB yepe3 mIa3MaTudeckyro Memopany. [laccuBHbrit
NepeHoc. AKTUBHBIA TPAHCIOPT MOHOB (ITEPBUYHBIN U BTOPUYHBIN aK-
TUBHBIM TpaHcnopT). YpaBHeHue HepHcra. [[Bukyliue cuibl TpaHC-
nopra MOHOB U (OpPMBI MOTPeOIIeMO dHEprun. MexaHu3Mbl TpaHC-
nopra MOHOB uepe3 MeMOpanbl — ATdasbl, peaoKc-IeNu, HOHHBIE
KaHaJIbl, MIOPTEPHBIE CUCTEMBI (CUMIOPT, AHTUTIOPT, YHUIIOPT).

Kunernka npoiieccoB MoOrjaomeHus. Y4acTue MEMOPaAHHbBIX CTPYK-
TYp KJIETKH B KOMIIAPTMEHTALIK UOHOB.

B3auMocBA3b pO1IECCOB MOTJIONMICHUS BEIIECTB KOPHEM C IPYTUMU
(QYHKIUAMU PACTEHUSI — JbIXaHHEM, (POTOCUHTE30M, BOJIOOOMEHOM,
OnocuHTe3aMu, pocToM U Jp. OCHOBHBIE PJIEMEHTHl MUHEPATIBLHOTO TH-
Tanus (azor, pocdop, cepa, Kaaui, KaiblMid, MarHU, MUKPOIJIEMEH-
ThbI), OopMa NOCTYIUICHUS B PACTCHUE, MYTH BKIJIIOYEHUS B OOMEH, Ono-
XUMHU4ecKas U GU3MO0JIOrHIecKas pojib B PAaCTCHUHU.

A30T U €ro 3HaueHUE B KW3HU pacTeHud. KpyroBopor a3zora B
npupoje. crounuku azoTa juist pacteHuii. CumOnoTuueckas (pukcamms
MOJIEKYJIsIpHOTO a3ota. CTpyKTypHas U (PyHKUIHMOHAJIbHAs XapaKTepu-
CTHMKa HUTpOTE€Ha3bl. MUHEpaJIbHBIE (POPMBI a30Ta, UCIIOJIL3yEMBIE pac-
TeHrueM. DepMEHTHBIE CUCTEMbI, YYaCTBYIOIIME B YCBOCHUU HUTPATOB,
pEryJISIvs MX CUHTE3a U aKTUBHOCTH. bHoXxumuyeckue myTh acCHUMU-
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JSAUMM aMMUaka B pacteHu. CUHTE3 aMUHOKHUCIIOT, PEaKIUU MepeamMu-
HUPOBaHUS. 3aMaCHbIC U TPAHCIOPTHBIE (POPMBI MUHEPATBLHOTO U Opra-
HUYECKOr0 a30Ta, HAKOIUICHUE HUTPATOB B TKaHsAX. KpyroBopor azora
M0 PacTEHUI0. A30THBIM OOMEH U JAbIxaHHWe. A30THBIM OOMeH U (oTo-
CHHTE3 — B3aUMOJICVCTBUE A30THOTO W YIVIEPOJHOTO ITOTOKOB; POJIb
MEPBUYHBIX peakiuil (POTOCHHTE3a B YCBOCHUH OKHCICHHOTO a30Ta.
Bonnasi, necyaHas 1 MOYBEHHAs KyJbTYpbl, UX IPUMEHEHUE B (HU3HO-
noruu pactenuil. [Tutatenpubie cMecu. PU3NONTOTHYECKH KUCIBIE U (HU-
3MOJIOTHYECKH OCHOBHBIE COJIM. B3auMo1eiicTBME€ MOHOB — aHTarOHU3M,
CUHEPIru3M, aJJUTUBHOCTh. DU3MOJIOTUYECKHUE OCHOBBI MPUMEHEHUS
ynoopenuii. ['mapomonmka. 3Hadenue pador JI.H. IlpsHumraukoBa,
JI.A. CabuHHHA B CO3JJaHUU TEOPUU MUHEPATHHOTO MUTAHMUSL.

KopHeBoe nutanue kak BaXHEHIIUN (pakTop yrpaBiieHUs MPOTYK-
TUBHOCTBHIO U KAUECTBOM YPOXKas.

TpaHcnopm eeuw,ecme 8 pacmeHuu

[TonsiTHE O BOCXOIAIIEM M HUCXOISIIEM TOKAaxX BEIIECTB B pacTe-
Huu. llepenBuKeHHE OpPraHWYECKUX BEUIECTB. BIMKHUM M HaJbHUN
(bJ10AMHBII) TPAHCTIOPT ACCUMUIISITOB.

TpancnoptHeie (hopmbl BeriecTB. BO3MOXHBIM MEXaHU3M U PETy-
asuus (pI0O3MHOTO TpaHCHOPTa. 3aBUCUMOCTh TPAHCIOPTA BEIIECTB OT
TEMIIEPATYPbl, BOJHOTO PEXKUMA, MUHEPAIBLHOTO NHUTaHUs. J|OHOpHO-
aKIENTOPHBIE B3aUMOJICHCTBUSL U POJIb TPAHCIOPTHBIX CUCTEM B HHTE-
rpanuu GU3NOJOTHYECKUX (QYHKIIMI LEI0r0 pacTeHUS.

du3uosio2uss pocma u paseumusi pacmeHul

OnpeneneHre MOHATUNA «POCT» U «pa3BUTHE» pacTeHui. OO1mme
3aKOHOMEPHOCTH POCTa, TUIIBI pOCTa y pacteHuid. Opranuzaius Mepu-
cTeM KOpHs U cTebis. Poct u aestensHOCTh MepucTeM. Kunernka poc-
TOBBIX TIPOIIECCOB M HUX CBOMCTBA. PuTMKKa, OHMOJOTHYECKHUE 4YacChl.
Koppensauuu. [Honsipaocts. Pereneparusi.

Kinerounsie ocHOBBI pocTa. da3bl pocTa KIETOK U UX XapaKTepu-
ctuku. M3meHeHuss mMopdoJsiorud U MeTaboyim3Ma MpU ITPOXOXKICHUU
KaxaoM (aswl. JuddepeHupoBKa KJIETOK U TKaHEH — KOMIETECHIUS U
nerepmuHanus. JuddepeHuunanbHas sKcrpeccus reHoMa Kak (hakTop
peanuzali TEHETHYECKUX IPOTrpaMM pa3BUTHA. TOTUIIOTEHTHOCTh
PaCTUTEIIBHOMN KJIETKHU.
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Cucrtembl peryiaiuu (QyHKIUM 1IEJI0r0 pacTeHUus — Tpoduyeckas,
TOPMOHAJIbHASA, JICKTPUYECKASL.

DUTOrOpMOHBI (ayKCHHBI, THOOCPEITUHBI, ITUTOKMHUHBI, a0CITU30-
Bas KHUCJIOTa, 3TUJICH, OpacCUHOCTEPOU/IbI), UX CTPOCHUE, OMOCUHTE3,
TpaHCIOPT, (PU3HOJIOTHYECKOe JAehHcTBHE. MOJIEKYJISIpHbIE OCHOBBI JICH-
CTBHSI TOPMOHOB MHTHOUTOPOB POCTa pacTeHuid. B3anmoeicTBue me-
Ky pa3IUIHbIMUA TOpMOHaMU. CUHTETUYECKUE PETYJISITOPbl U UHTUOU-
TOpBl pocTa (TepOuIUbI, peTapAaHThl, MOP(AKTUHBI), HX IPAKTH-
YECKOE NPUMEHEHHUE.

PocToBbie U Typropubsle ABUKeHUs pacteHuil. Tponusmsel ((oto-,
reo-, JIEKTPO-, TEPMOTPOIU3MbI) U HACTHUHU.

BnusitHue cBeta Ha mpoOLECCHl pOCTAa Y pa3BUTHs pacTeHUun. Ouro-
XPOMHAS ¥ KPUIITOXPOMHAsI CUCTEMBI PETYJISIINH.

JKu3HEHHBIN THUKIT BBICIIUX pacTeHUU. OCHOBHBIE 3TAIlbl OHTOT€HE-
3a (AMOpHOHANBHBIN, IOBEHWIbHBIN, PENPOTYKTUBHBIN, 3PEIOCTH, CTa-
peHust), ux mopdoaorunueckue, PU3NOIOTUUECKUE U META0OINYECKUE
ocobenHoctu. CocTosiHUE TIOKOS Y pacTeHUM. THUIbI TOKOS M UX 3Haye-
HUE [T )KU3HEICSITEIbHOCTH PACTEHUM.

BuyTpenHnue u BHemIHUE (HAKTOPHI, OMPESSIONUe Mepexo pac-
TEHUW OT BErE€TaTUBHOIO PAa3BUTHUS K reHepaTuBHOMY. MHIaykiusa uBe-
tenus. SpoBuzarusa. @oronepuoansm. Poib GUTOXpOMHON CHUCTEMBI B
doTonepuoguUYecKux peakiusx. Tumbl (POTONEPUOIUUECKON PEaAKIIUH.
[Ipupona daopanbHOro crumysa. ['umnore3sl 0 OMKOMIIOHEHTHOM TpH-
pone QuiopureHa, 0 MHOrOKOMIIOHEHTHOM KOHTPOJIE [IBETECHUS.

KynbTypa n301MpoBaHHBIX 3apOJbIIIEH, OPTaHOB, TKAHEW, KIIETOK,
MPOTOILIACTOB KaK MOJEINb JJI1 U3YUYEHUs ITPOLIECCOB POCTAa U PA3BUTHSL.
Hcnons3oBaHue METOJa KYJbTYPhl KIETOK ISl M3Y4YEHUs] OMOJIOTHMHU
KJIIETKA U MOHMMAaHUSI B3aUMOOTHOIIEHWM YacTH W 1EJI0ro npu (yHK-
IUOHUPOBAHUU KJIETOK B PACTUTEIIBHOM OPraHHU3ME.

[IyTh TpPaKTUYECKOTO MCIIOIB30BAaHUS KYJIbTYPbl PACTUTEIbHBIX
KJIETOK (OCBOOOKJIEHHUE OT BUPYCHBIX MH(MEKIMI, MAaCCOBOE pa3MHOXKe-
HUE, COXpaHEeHHE TIeHO(POHJa PEIKUX BHJIOB, IMOJIYUYECHHE OHOMACCHI
KJIETOK-TIPOAYIICHTOB MPAKTUYECKH BaXKHBIX BEIIECTR).
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Ycmouvyueocmb pacmeHuu
K HebniazonpusimHbIM ¢ghakmopam

Y CcTONYMBOCTh KaK MPHUCIIOCOOJICHHE PACTEHUHN K YCIOBUSIM CyIIe-
cTBOBaHMs. OTBETHBIC PEAKIIMU PACTECHUN Ha JEHCTBUE HEOIArompusiT-
HbIX (hakTopoB. OOIIME MPUHIUIIBI aJANTUBHBIX PEAKIINI pacTEHUN Ha
HKOJIOTMYECKUN CTpecC (M3MEHEHHUE SKCIPECCUHM T'€HOB W BKIIKOUCHHE
CHUHTE3a CTPECCOBBIX, MEMOPAHHBIX, CTPYKTYPHBIX O€JIKOB; MEpeCTpOi-
KU MEMOpAHHBIX CUCTEM U (PU3UOJIOTUUECKUX MPOIECCOB; CUHTE3 MPO-
TEKTOPHBIX COCAMHEHUUN U Ap.). [[yTH MOBBIIEHUS] YCTOMYMBOCTH pac-
TEHUM.

Peakuus pacrenuil Ha Temrieparypy. BiusHHE HU3KUX IOJIOKU-
TEIbHBIX TeMIEpPaTyp (XO0JIOA0YyCTOMYMBOCTh PACTEHU ), HU3KUX OTPH-
[aTEJIbHBIX TEMIIEPATYP (MOPO30YCTOMUMBOCTh PACTEHUM) U TTOUBEHHO-
KJIIMMaTUYECKUX (DAKTOPOB (3UMOCTOHMKOCTh PACTEHMI), BBICOKHUX IIO-
JIO)KUTEIBHBIX TEMIIEpaTyp (KapOyCTOMYMBOCTh PACTEHUM). 3aKavBa-
HUEe pacTeHuid. Peakuust pactenuili Ha BOAHBIN TePUIUT (3aCyX0yCTOM-
YUBOCTbh pacTteHuid). IIpucrnocobaeHne pa3andHbIX KCepoPUTHBIX (HopM
U Me30(UTHBIX PACTEHUN K HU3KOMY BOJHOMY MOTEHIMAITY U TUTPOU-
TOB K runokcuu. [lytu agantanuu pacTeHUN K TUTIOKCUU U aHOKCHH.

Peakiyst pacTeHMil Ha BBICOKOE COJIEpKaHUe cojiel B MouBe (cosie-
YCTOWYMBOCTh pacTeHU). MexaHu3Mbl ajanTaruy TaloQUTHBIX opra-
HU3MOB K coJisiM. OCOOEHHOCTH 3arpsi3HEHUS MOYB TSHKEJIBIMU METall-
snamMu. TOKCUMYHOCTD UX IJIS1 BBICIIUX PACTEHUM.

PannoycTonunBOCTh PACTEHUN U €€ MEXAHU3MBI.

3arpsizHeHue aTMocdepbl CEPHUCTHIM T'a30M, OKCHJIaMH a30Ta U yT-
aepojaa, coequHeHus MU (ropa u ap. TOKCUYHOCTh UX JEUCTBUA Ha pac-
TeHusi. DOPMUPOBAHUE YCTOMYMUBOCTH K Ta3aM.

DuU3N0NIOrnYecKie U OMOXUMUYECKUE OCHOBBI YCTOMUYMBOCTH BBIC-
[IUX PACTEHUM K MATOT€HHBIM MHUKPOOpPraHW3MaMm U JPYruM OuoTHYe-
CKHUM (haKTOpam.

[Iporpamma ytBepxkaeHa Cosetom Otaenenus ouonorun YMO
yHuBepcuteToB PO 11 HOs6pst 1996 T.
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1. TBOpUyeckue 3agaHus

1.1. TpeboeaHusi K 8bINOJIHEHUIO

[{enbr0 BBIMOJHEHUSI TBOPYECKHUX 3aJlaHUM SIBIISIETCS Pa3BUTHE Yy
CTYJICHTOB MPEACTAaBICHUN 00 OTAENbHBIX MPOLECCAX KU3IHEACATEIb-
HOCTH PACTEHUM, NMPUMEHEHHE M 3aKPEIUICHUE 3HAHWW, TOJYYEHHBIX
IIPU OCBOCHUU TEOPETUUYECKOr0 Kypca M BBINOJHEHUU JTAOOPAaTOPHOTO
MpakTUKyMa, OpMHUpPOBaHKHE CIIOCOOHOCTEM K MPOTHO3UPOBAHUIO BO3-
MOHBIX TMPOSIBICHUN (YHKIIMOHAJIIBHOW AKTUBHOCTH pacTeHUi. BbI-
IIOJTHEHWE TBOPYECKUX 3aJaHUU CTYAECHT OCYLIECTBIISIET COTJIACHO pas-
JieJIaM M3y4yaeMoro Kypca. Bo3MOKHO BBINIOJIHEHUE BCEX 3aaHUAM O-
HON TeMbl, MO0 HECKOJBKUX, YKAa3aHHBIX MpernojaBareneM. Pemenue
TBOPYECKUX 3aJaHUM JOJKHO OBITh pa300pPUYMBO HAMMKMCAHO B OT/ICIbHON
TETpaau, TM00 BBIMOJHEHO C TOMOIIbIO KOMIIBIOTEPHOrO Habopa U clia-
HO Ha MPOBEPKY B pacneyaTaHHOM BapuaHte. [Ipu 3TOM HEoO0X0auMo
PYKOBOJACTBOBATHCS TPEOOBAHUSIMU, MPEIBABISIEMBIM K O(POPMIICHUIO
pedepara. Ilpu BBINOJHEHUH TBOPYECKUX 3aJaHUNA MOXKET OBITh HC-
MOJIb30BaHa JuTepaTypa. B aToM cityuae oHa oKHA OBITH 00s3aTENb-
HO yKa3aHa corjlacHO TpeOoBaHusIM (TIpuil. 2). BellogHeHHBIE TBOpUYE-
CKME 3aJaHus CHAIOTCd Ha NPOBEPKY IMPENOJaBaTEN0 K YCTaHOB-
JIEHHOMY CpOKY.

1.2. Tembl

dunsnonormsa pacTUTernbHOM KNeTKu

1. OcHOBOU CTPYKTYpHOU M (PYHKIIMOHAIBLHOW E€JUHUIIEH paCTH-
TEIbHBIX OPTraHW3MOB SIBJSIETCS KJeTKa. biaromaps Kakomy CTpyKTyp-
HOMY OOpa30BaHUIO, OCOOCHHOCTSIM €r0 CTPOEHUS M CBOMCTBAM BO3-
HUKJIA KJIETKa?

2. CpaBHHUTE PACTUTEIBHYIO U KUBOTHYIO KJIETKU. OTMETHTE MOp-
doaoruyeckre U GU3NOJIOTHUECKUE CXOACTBA U Pa3InyKs.

3. bnarogapss yemy BO3MOXHA KOOPAWHALMA MPOLECCOB B PACTH-
TEJIbHOU KJIETKE U YHOpsA0UeHHOE €€ (DYHKIIMOHUPOBaHUE?

4. Kakumu CBOMCTBaMU KUBOW MaTepuu 00Ia1aeT KiIeTka?
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5. IToatnuHoe 0003HaUEeHHE MEMOpaHbI KIETKU — JIUIUAHBIA OKeaH
c OenkoBbIMU aiicoepramu. OOBsICHUTE 3TO BhIpakeHue. OTMEThTE 0CO-
OCHHOCTHU KMJIKOCTHO-MO3auYHON MOJIETH CTPOSHUSI MEMOpaHBI.

6. Kak cTpyKTypHBIE OCOOCHHOCTH MEMOpPaH CBSI3aHbI C BBINIOJIHSIC-
MBIMH MU MHOTOYHMCJICHHBIMU (YHKIIMSMU B KJIETKE?

7. TloueMy MemOpaHy Ha3bIBAIOT YHHUBEPCAIBHON CTPYKTYypHOU
eINHUILICH KIETKU?

8. IlpuBeauTe q0Ka3aTeNbCTBA YKW3HEHHOM HEOOXOIUMOCTH KIle-
TOYHON CTEHKHU M TOHOIUIACTA JIJIsi PACTUTEIbHOM KjieTku. OXapakTepu-
3yWTE UX CBOMCTBA U (DyHKIIMH.

9. braronaps yeMy pacTeHHe MPECTaBIAET CO00 HE MPOCTO COO-
paHue OTAENBbHBIX KJIETOK, a COOOIECTBO KUBBIX mMpoToruiacToB? Ilo-
SICHUTE OTBET.

10. JlaiiTe onpeneneHus MOHATUSAM «AuDPy3usi» U «ocMocy. Uem
onpenensercs HanpasieHue auddy3uun? Uto sBiaseTcs ABUKYIICH CH-
JIOM TMAaCCUBHOIO TpaHcHopTa MOHOB? KakoBBI MPUYMHBI BO3ZHUKHOBE-
HUS DJIEKTPUUECKOTO TPaHCMEMOPaHHOTO MOTeHIaa?

11. IToctynaronumM BenecTBaM pacTUTENbHASA KJIETKa MPOTUBOIIOC-
TaBJISIET TPU CTPYKTYPHBIX Oapbepa — KIECTOYHYIO CTEHKY, IIa3MaieM-
My ¥ ToHoriacT. Kakue ¢uzudeckue CUiibl y4acTBYIOT B MPOILIECCEe MO-
CTYIUIEHHWS BELIECTB B aroIuacT?

12. Kakue Tumbl TpaHCTIOPTa BEIIECTB Yepe3 MeMOpaHy W3BECTHHI B
Hacrtosiiee Bpems? Yem ornuuaetcs npoctas quddys3ust oT oOaerdeH-
HOWU?

13. Uem paznuyaroTcsi TpY THUIA TPAHCIIOPTHBIX OEITKOB — MEPEHOC-
YUKHU, KaHaJdbl M TIOMIIbI (HACOCHI); DJIEKTPOTCHHBIE W DJIEKTPOHEH-
TpajbHble Hacochl? Kak TpaHCHOPTHUPYIOTCS BEIIECTBA B aHTUIIOPTE U
cumnopte?

14. KakoB MeXaHW3M IMOCTYIUICHUS Caxapo3bl M3 XJIOPOILUIACTa
KJIETKA Me30(prlIa TNCTa B CHTOBUIHYIO TPYOKY?

doToCcuHTE3

1. TTouemy xu3Hb Ha 3eMJI€ HEBO3MOKHA 0€3 3€JICHBIX PACTCHUN?

2. JlaiiTe XapaKTEepUCTUKY aHATOMO-MOP(OJIOTHYECKUM OCOOECHHO-
CTSIM JIUCTa, OJlarogapsi KOTOPBIM OH YCTIEIIHO BBIMOJHSAET CBOU (PYHK-
1117058

3. Xnopodwum b nepenaet 3JIEKTPOHBI Ha XJIOPODUILT @, YTO TI0 3a-
KOHY KBaHTOBOW (PM3UKHU COMPOBOXKAACTCS MoTepei sHeprun. Kakas us3
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3TUX PopMm xjopoduiIoB 00JIaTaeT MEHBIIEH YHEPrUei BO30YKICHUS
Y Io4YeMy?

4. OOBsICHUTE PA3IUYUS B OKPACKE CIIUPTOBOM BBITSHKKUA MUTMEH-
TOB IIPU PACCMOTPEHUHU €€ B MPOXOSIIEM U OTpakeHHOM cBete. [loue-
My (hIyopecleHIns He HaOMI0gaeTcs y 3eJIeHOTo JucTa’?

5. Y MyTaHTHBIX PACTEHHUH ropoxa C IMOHWKEHHBIM COAEPKAHUEM
KapOTHHOUJOB (POTOCHHTE3 MPOTEKAeT MEHEeEe MHTEHCUBHO. HazoBute
BO3MOYHBIE TPUYUHBI ATOTO.

6. Eciii 3eneHblid TUCT OCBENIATh B OTCYTCTBHUE YTJIEKUCIIOTO rasa,
TO OH Oyner ¢uyopecuupoBaTh. BBeleHHE YTIEKHCIOrO ra3a HEeMe-
JIEHHO BBI30OBET TyIlICHUE (IIyOpeceHIINU. YeM MOXKHO 3TO OOBSICHUTD?

7. CpaBHUTE MPOIECCHI ITUKINYECKOTO U HEeIUKInYecKoro ¢gocdo-
punupoBaHus. OTMEThTE MPU3HAKU CXOACTBA U Pa3IUYUSL.

8. IIpocienure n HApUCYHUTE CXeMy IepeMelleHUs U MeTadoauye-
CKYIO CyJIbOy aTomMa BOJOpOa U3 MOJIEKYJIbI BOABI — OT MOMEHTA, KOT/Aa
BOJIa B BUJIE JIOXKs MOMagaeT B MOYBY, U JO MOMEHTa, KOrJja 3TOT aTOM
3aKaHYMBAE€T CBOM MYyTh W OOHAPYKMBAETCA B MOJIEKYJIe caxapo3bl B
XJIOPOILIACTE JIUCTA.

9. Uto ciyuT npu POTOCUHTE3E ChIpbeM sl 1ukia KanbBunHa?
Ha kakoii craguum npoucxoaut pukcaiys 3Toro marepuana? Uro sBis-
€TCS KOHEYHBIM MPOAyKTOM IukiIa? OTKyaa OepeTcs sHeprus, HeoO0xo-
auMasi Il OCYILIECTBIECHHS 3TOr0 Mpolecca U Ha 4TO (B XUMUYECKOM
CMBICJIE) 3Ta SHEPTHUS PACXOAYETCS?

10. Ilpu kakux yciaoBusx pudynozoaudocharkapOOKcuiiaza MOXeT
JEeHCTBOBATh Takxke Kak pubynozoaudocdarokcurenaza? Kakoit Bepo-
ATHBIN yTh TakoM peakuuu? Kak HazpiBaeTcs 3ToT npouecc? [louemy y
C4-pacTeHuil 3TO NPAKTUYECKH HE TPOUCXOIUT?

11. Kakue onbiTel Bl noctaBuiin Obl, YTOOBI ONPEAEIUTh — MPH-
HaJJIEKUT U uccieayemoe pacreHue Kk Cs- mwim Cy-tuny? Yem ¢doro-
CHUHTE3 y CYKKYJICHTHBIX pacTeHUN oTianyaeTcs oT ¢porocunre3a y Cs- u
C4-Tuna?

12. Ykaxure peakunu, TPOUCXOIAIINE NIPU MPEBPALICHUN TEKCO-
30ocdara (Pppykro30-6-bhocdart), oO6pazoBasiierocs npu GoTocuHTE3E
B nukiie KanpBuHa, B 1) caxaposy, 2) kpaxMai U 3) U3 Kpaxmaja B ca-
Xapo3y — TpaHcnopTHYIO GopMy. Jlo6aBbTEe K ATOMY pEaKIIUU, OMUCHI-
BAIOIIME CUHTE3 U pachaj Kpaxmaia.

13. Kakyro poiib urpaer caxaposa B )KU3HU PACTEHHUS !
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14. OOBsICHUTE TMOHITUE «KOMIICHCAIIUOHHAsI TOUYKa». Y TEHEBbI-
HOCJIUBBIX PACTCHUN KOMIEHCAIlMOHHas Touka coctaBisieT 0,5 — 1%, a
y CBETOJIIOOMBBIX — 3 — 5% OT moaHoro ocBenieHus. KakoBbl mpUYrHbI
ATOrO pa3anyuus?

15. ¥V pacTreHuyt, UCIBITHIBAOIINX HEAOCTATOK MUHEPAIBHBIX 3JIE-
MEHTOB, HAOJIIOAAeTCsl TOHWKEHHAs HWHTEHCUBHOCTh (POTOCHHTE3A.
YKaXuTe€ MUHEPAIbHBIE DJIEMEHTBI, HEJOCTATOK KOTOPBIX MOXKET BBI-
3BaTh TaKou d(PGheKT.

16. JIBa 0IMHAKOBBIX JINCTA OBLIW BBIAEPKaHBI TPU JHS B TEMHOTE,
a 3aTeM OBbUIM OCBEILECHBI B TEUCHHUE JBYX YaCOB: MEPBBIN JIUCT — Kpac-
HbIM, & BTOPOW — KEJITBIM CBETOM OJWHAKOBOW MHTEHCUBHOCTH. Y Ka-
Koro Jjucra OyzaeTr Oojee BBICOKOE coiaepkaHue kpaxmana? Kak sto
OOBSICHUTH?

17. ITouemy oTOCUHTE3 HE MOKET UJATU B pacTBOpe?

18. Kakum 06pa3oM MOKHO MOBBICUTh HHTEHCUBHOCTh (POTOCHHTE-
3a B CEJIbCKOXO3SMCTBEHHOM MTPAKTUKE?

19. Kakue BbIrosipl a0 Obl HAM BOJOPOJHOE TOIUIMBO, MOJydae-
MO€ U3 BOJbI IIPA BO3JICMCTBUU CBETA, 10 CPABHEHUIO C aTOMHOMW JHEP-
TUECH?

IObixaHue

1. CpaBHute npouecchl abixanus U (porocunteza. OTMEThTE MPHU-
3HAKH CXOJICTBA U Pa3IUYHUS.

2. C.II. KocTeIueB mokasaj, 4To IIIMKOJIHN3 — 3TO O0IIas oArOTOBH-
TeJIbHAsl CTaJMs MPOILIECCOB AbIXaHUS W OpokeHus. OOBICHUTE BO3-
MOYKHBIC ITyTH U HEOOXOIUMBIC YCIOBHS IIPOTEKAHUS ITUX MPOIIECCOB.

3. CpaBHUTE NMPOUECCHI AbIXaHUS U OpoxkeHus. OTMEThTE MPU3HAKU
CXOJICTBA U pa3Inyus, X 3HAYCHUE IS KU3HEICATCIbHOCTH PACTEHUIA.

4. ' MUKOIUTUYECKUM MYyTh JbIXaTEILHOTO METa00JIM3Ma Ha3bIBAIOT
auxoToMu4eckuM. OO0BICHUTE, MoYeMy?

5. Onumure cyap0y aTOMOB yIJIEpo/ia, KUCIOpoAa U BOJIOpoAa IIpH
pacrajic TMPOBUHOIPAAHON KUCIOTHI B MPOIIECCE JbIXaHUS.

6. Kakoil myTh 3leKTpoHA MOSBUJICS Y PACTUTEIBHBIX KJIETOK B XO-
JI€ SBOJIONMHU ISl pealu3allii OKUCIUTEILHO-BOCCTAHOBUTEILHOU Pe-
akun 2H" + 50, = H,O? Packpoiite ero sHepreTnieckoe 3Ha4eHHE.

7. KakoBa 3acinyra HoGeneBckoro naypeata [1. MuTtyemna B o6ac-
THA DHEPTETUKHU KIETKH? B yeM cxoncTBo m pasnnuue cuHre3a ATO B
MHUTOXOHAPHUAX U XJIOPOILJIACTaX PaCTUTEIbHBIX KICTOK?
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8. CpaBHUTE OKHUCIHUTENbHOE U (POTOCUHTETHUYECKOE (POCHOpHIIN-
poBanue. OTMEThTE MPU3HAKU CXOJACTBA U PA3ITUYUSL.

9. OxapakTepuzyuTe IbIXaTeIbHBI OOMEH KaK IIEHTPaJbHBIN Me-
XaHW3M, CBSI3BIBAIOIIMN MEXIY COOOW paziNyHbie TPYIIbl COEIUHE-
HUUW — YTJIEBObI, OCIKU, )KUPHI U OPTAaHUYECKUE KUCTOTHI.

10. CpaBHuTe mHpoOIECCHl TEMHOBOI'O JbIXaHUS W (POTOABIXAHMUS.
OTMeThTE MPU3HAKU CXOJACTBA U PA3ITUYUSL.

11. IlpencraBbre, uro BaMm mnpenioXuiam ucciaenoBath oOpasell
cybcTpaTta ¢ Ipyroi miaaHeTsl. TpedyeTcs ompeaenuTh, CyllecTBoBaia
7Y KorAa-HuOyap Ha 3TOM IU1aHeTe u3Hb? Kakne anamm3bl Bel mpoBe-
71 ObI?

12. ¥ npopacTaromux ceMsH MnoBbliaeTcsa remneparypa. O0biacHu-
T€, mouemy?

13. B nBe KoyiObl HaMWiIM OJWHAKOBOE KOJMYECTBO pPacTBOpa
Ba(OH),. KonOsl m10THO 3aKphUid MPOOKaMHU, K KOTOPHIM TOJABECUIIN
MapJieBbl€ MEIIOYKHU C OJIMHAKOBBIMU HABECKAMH IPOPOCIINUX U HEIMPO-
pocuiux cemsiH. [1o ucreueHnn oguHAKOBOrO BPEMEHU PACTBOPHI B KOJI-
0ax OTTUTPOBAIM COJISTHOM KHcioTol. Ha TuTpoBaHMEe Kakoil KOJOBI
noier 0onbie KUCIOThI? OOBSICHUTE OTBET.

14. V xnyOHelt xkapTodens npu MOHUKEHUU TeMIlepaTtypsl oT +3°
(onTuMasnbHas TEMIIEpATypa XpaHEHUs ypoxkas) 10 —1° pe3ko MoBkIia-
€TCSl MHTEHCUBHOCTh Abixanus. Kakue usmonoruyeckue CIBUTH MPO-
UCXOoIT B 0OMeHe BemecTB? Kak mpu 3TOM U3MEHsETCs] yCTOMYMBOCTh
KJICTOK KJIyOHEM K HU3KOU TemiepaTrype?

15. OOpa3zoBanue JeAsSHON KOPKH M 3aTOIJICHWE PACTCHUM MPUBO-
JST K 3aTPYIHEHUIO 00E€CIIEUEHHSI UX KUCIOpOJ0oM. B Kakux ycloBHUSX
npou3oiaeT 6omee ObicTpas rudens pacteHuit? [louemy?

dusmonorua BoaooomMeHa pacTeHUM

1. OOBbsiCHUTE BBICOKYIO MPOHUIIAEMOCTh MEMOpAH PaCTUTEIHHON
KJIETKH JIJIS1 BOJIBL.

2. KakoBbl MEXaHU3MBI MOTJIOMECHUS BOJbl KOPHAMU PACTCHUN B
CJIy4dasiX MHTEHCUBHOM U ciaboil Tpancnupanun? Kak norionieHue Bo-
bl KOPHSIMH 3aBHUCHUT OT aHAaTOMO-MOP(OJIOTHYECKUX OCOOCHHOCTEM
KOpHEN?

3. KakoB Hanbojee BepOSATHBIA IyTh ABMYKCHHS BOJIBI U3 TTOYBHI JI0
LIEHTPAJIbHOrO NWIMHIApA KOpHA? KakoBbl MyTH MOCTYIJICHHUS BOJbBI B
KCcujiemy?
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4. Ilpocmenure myTh MOJEKYJbI BOJAbI OT MOMEHTA MOCTYIUICHUS B
pacTeHne a0 ee moTepu JUCTOM. ONMUIINTE COOTBETCTBYIOIIHAE MPOLEC-
Chbl U YKQXKHUTE, Kakue (PU3NOJOTUUECKUE MEXAHU3MBbI PEryJIUPYIOT UX
HA KaXI0U CTaJHMU.

5. Kakue opransl pacTeHUN CIyKaT KOHIIEBBIMU JIBUTATEISIMU BOJI-
Horo Toka? Kakoi u3 nBurarenel pyHKUMOHUPYET HpH: 1) BECEHHEM
COKOJIBM)KEHWH; 2) TMOSIBJEHUM HA KOHUMKAX JINCThAX B YCIIOBUSIX BBI-
COKOM BJIaKHOCTH KarleJeK BOJBI;, 3) BOCCTAHOBIIEHUU Typropa JIMCThEBR
nocJje noApe3anusi nmooera mo;j Bojaou?

6. O0bsicHuTe (HU3UOIOTUYECKUE MPUUUHBI CICTYIOUIUX SIBJICHUM:
1) yMeHbIlIeHHE TUaMeTpa CTeOJisl pacTeHUM B jKapKoe BpeMsl CYTOK U
€ro YBEJIMUYCHHUE B HOYHBIC YAChI; 2) MOBEM BOJIBI 1O CTEOIIO K BEpIIU-
HaM BBICOKHUX JepeBbeB. Kakue ycioBus HEOOXOAUMBI AJA 3TUX sBIIE-
HUI?

7. I3B€CTHO, YTO YCThHIIAa 3aHUMAIOT JiUIb 1% OT IJIOIaau JUCTA.
OnHako nucToBas IIacTUHKA U vamka [letpu ¢ Bogol, nMeromme oiu-
HAKOBYIO IUIOIIA/Ib IIOBEPXHOCTH, 32 OJIMH U TOT K€ IMPOMENKYTOK BpE-
MEHH TEPSIOT paBHbIC Macchl BOAbI. Kakoi hu3nueckuil 3aKOH JICKUT B
OCHOBE 3TOTO SIBIICHUA?

8. Kakoi#t croco6 moceBa B 3aCylUIMBOM IOKHOM KiMMaTe OyJner
Han0oJiee YKOHOMHBIM IO PacXoAy BOJBI Jyuisi kKapTodens, MIIECHUIbl U
caxapHOU CBEKJIbI — 000COOJEHHBIN, PSAOBOM WM CIUIONTHON? O0Bbsic-
HUTE OTBET.

9. PackpoiiTe CynIHOCTb MOHSITUNA — BOJHBIM OOMEH U BOAHBIN Oa-
naHc pacTeHud. Kak ¢ HUMU CBsi3aHBI MOHATHUSI BOJHOTO JePUIUTA U
BOJIHOTO cTpecca?

10. ¥ xakoro pacTteHus BbIllI€ KOHIEHTPALUS KIETOYHOTO COKAa — Y
BBIPOCHIETO B TEHHUCTOM BIIAXKHOM MECTE€ WJIM Yy PACTYIIETO B CTEMHU.
Kak 00BbsICHUTB 3TO pazanuue?

11. /IBe pacTUTENbHBIE KJIETKH COIPUKACAIOTCS APYT ¢ Apyrom. B
KaKyl0 U3 HMX OyJeT IMOCTyIaTh BOJA, €CIM OCMOTHYECKOE JaBJICHUE
nepBoit kiaetku 1,0 Mlla, a Bropoit — 0,8 MIIa? O0bsacHUTE OTBET.

12. Kak 0OBSCHUTH «IU1au» Oepe3bl MpU MOPAHEHWU CTBOJIA PAHO
BECHOU M OTCYTCTBHUE 3TOTO SIBJICHUS JIETOM.

13. Kakne ¢uznonornueckre moka3aTe i MOTYT ObITh PEKOMEH]I0-
BaHBI JIJIsI ONPEACTICHUSI CPOKOB MOJIMBA CEILCKOXO3SIMCTBEHHBIX pacTe-
HU?
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14. CpaBHUTE TIPOLIECCHI BOJOOOMEHA Y BOJHOIO U HA3€MHOIO pac-
TEHUS.

15. OObsicHuTe (HU3MOJIOTUYECKUE TMPUYUHBI HU3KOPOCIOCTH U
MEJIKOKJIETOYHOCTH PACTEHUMN, BEIPOCHINX MTPU HEJOCTATKE BOJIBI.

Pusmnonoruna MUWUHepPasibHOro NnMTaHus

1. KakoBa ponp pabor Hemenkoro xumuka FO. JIubuxa (1840) B
pa3BUTUU (U3HOJIOTUM pacTeHu u 3emuenenus? Kakol 3akoH OH
chopmynupoBan? IlpuBeaure npuMepsl U3 KU3HU PACTCHUUN ISl MO/I-
TBEPKJICHUS 3TOT0 3aKOHA.

2. ITo MHEHMIO pa3HBIX ABTOPOB, HE3AMEHUMBIMU JJI1 HOPMAJIBHOTO
pOCTa M pa3BUTHUS PACTECHHUM SBIAOTCSA OT 16 10 19 3meMeHTOB MUHE-
panbHOro nutanus. HazoButre ux M 0OOCHYHTE HEOOXOAMMOCTH IS
KUZHEJEATEIIbHOCTU PACTCHUM.

3. Kakue sneMeHThl Ha3biBaloT opranoreHamu? KakoBa ux ¢usno-
JIOTUYECKAs POJIb B PACTEHUU ?

4. TIpocneaure myTh HoHOB NH, 1 NO3 OT 1OYBHI JI0 BKIIOYEHHUS
B META00JIM3M U CTPYKTYPhl PACTUTEIHLHON KJIETKH.

5. HazoBute pa3nuuus B yCBOCHUU PACTEHUSIMUA HUTPATHOTO U aM-
MOHUMHOTO a30Ta. Kak BAMSIOT yCIOBHUS CpeJbl HA a30THOE MUTAHUE
pacteHuii?

6. KakoBbl OCHOBHBIE ATaIlbl BOCCTAHOBJICHUSI HUTPATOB JI0 aMMHa-
Ka B KJIeTKax pactenuii? Kakue epMEHTH 1 MUKPOIJIEMEHTHI, U B Ka-
KOM MOCJIeA0BaTEILHOCTH 00€CIIeUnBaIOT 3TOT Mpoliecc?

7. C mO3ULIMM PEYyTUIU3AIMA MUHEPAJIbHBIX 3JIEMEHTOB B PACTCHUU
MOSICHUTE, Y KaKUX JIUCTHhEB (BEPXHUX WM HIKHUX) OyAyT OOHaApy»Ku-
BaThCs MPU3HAKU HEJOCTaTKa a3oTa, pocdopa, ceprl, Kalblus, Keae3a
u 0opa. Kak mposiBiisieTcsi HeI0CTaTOK ATUX AJIEMEHTOB?

8. KakoBbI BO3MOXHBIE ITyTH JBH>KEHUS HOHOB M3 MOYBBI K KCUJIE-
Me kopHsi? B uem nx ocodbennoctu? KakoBa poiib 3HI0JIEPMbI B OJIHXK-
HEM TPAHCIIOPTE HOHOB?

9. Uem paznnyaroTcsd MEXaHU3MBbI TPAHCIIOPTA BEIIECTB MO KCUIIEME
u guosme? B uem ux cxonctBo? Uto onpeaensier HampaBjIeHUE TOKA IO
MIPOBOISIIIIAM TKAHSIM?

10. Kak nposiBisieTcsi BIMSIHUE W30BITKAa a30THBIX YJIOOpPEHUN Ha
yporKai MieHuIbl U kaprodens?

11. IToueMy conep:kaHME HUTPATOB B JIUCTBSAX PE3KO CHUIKACTCS
IIPY BBICTABJICHUU PACTCHUN HA SIPKUU CBET?
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12. KakoBbl NpUHIUNHAIBHBIC PA3Idyuds MEXKIY a30THBIM OOMe-
HOM >KMBOTHBIX U pacTeHui? Kak OOBSCHUTH peyTWIM3alMI0 a30Ta U
00€e3BpeKMBAHNE aMMHAaKa BO BHYTPEHHEM KPYTrOBOPOTE y PACTCHUIA?

13. Onummre HECKOJIBKO COCO00B, C MMOMOIIBID KOTOPBIX MOYHO
OMPENIENTUTh CTENEeHb OOECIEUCHHOCTH PACTEHUs] OCHOBHBIMM MUHE-
paJbHBIMU 3JIEMEHTaMH.

14. Kakue mpoueccsl NpOUCXOAAT C 3alaCHbIMU BEIIECTBAMH IIPH
npopactaHnuu ceMeHu. CocraBbTe cxembl. Kakoe 3To umeer 3HaueHue?

15. IloueMy moOTNIOINIEHNE BEUIECTB KOPHEM 3aBUCHUT OT MHTCHCHUB-
HOCTH JbIXaHus U PoTocuHTE3a?

TpaHCNOpPT BeLwecTB B pacCTeHUMU

1. Kakue opranbl pacTeHUl Ha3bIBAKOT JOHOPAMH, a4 KAKHE — aKIECTI-
topamu? [louemy?

2. Kakue Beniectsa MOTYT BBIXOJUTh U3 XJIOPOIUIACTA B IUTO30JIb?

3. Kak npoucxoaur 3arpy3ka (pJI03MHBIX OKOHYAHHT?

4. C Kakoil CKOPOCTBHIO UAET JATbHUN TPAHCIIOPT?

5. Kakue BHemHue (HakTOphl BIUSIOT HA CKOPOCTh TPAHCIIOpTA Be-
mecTB 1o ¢aodme?

6. Korma oTTOK acCUMUIISITOB MPOUCXOAUT OBICTpEE — JHEM WIIU
HoubtO? [Touemy?

7. OT 4ero 3aBUCHUT HAIIPABICHUE TPAHCIIOPTA, PACIPEICIICHUE U
HaKOIUIEHNE ACCUMUIJIATOB B PACTCHUU ?

8. Kak BIMSIOT TOPMOHBI HA CKOPOCTh U HaMpaBJECHUE TPAHCIIOPTa
ACCUMUJIATOB 10 PACTEHHIO?

9. Kak pacTteHre MOXET peryjaupoBaTh CKOPOCTh W HAIPABICHUE
OTTOKA BEIIECTB?

Pusmnonorua POCTa U pa3BuUTUA paCTeHMIZ

1. B yem paznuuus NOHSATHI POCT U Pa3BUTHUE PACTECHUI?

2. SBHAIOTCS UM POCTOBBIMU MpolieccaMu: 1) HaOyXaHUE CEMSH B
BOJIe; 2) HaOyxaHWe MOYEK Mepe] paciyckaHueM; 3) mpopacTaHue ce-
MSIH Ha JUCTWIJIMPOBAHHON BOJIE B TEMHOTE, COITPOBOKIAEMOE YMEHb-
HICHUEM UX CyXOU MacChI?

3. ®UTOrOPMOHBI HA3bIBAIOT POCTOBBIMU TOPMOHAMHU, POCTOBBIMU
BEIIIECTBAMU WJIM peryisitopamu pocta. [louemy 3TU CUHOHUMBI CyXa-
10T (PU3UOJIOTHYECKYIO PoJib puToropmoHoB? Knaccudumupyiire duro-
TOPMOHBI 110 UX JEUCTBUIO HA KU3HEIEATCIHHOCTh PACTCHUH.
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4. Kakoit ¢putoropmoH oOpaszyeTcsi B Touke pocra ctedmnsn? Kakoi
OMBIT MOYKHO TTOCTAaBUTh ISl I0KA3aTEIbCTBA €r0 3HAYEHHUS B allUKAJIb-
HOM JJOMUHHpPOBaHUM? MOXXHO JI1 B IPUPOJie HAOIIOAATh SABJICHHUE allu-
KaJILHOTO JOMUHMpOBaHUs? Kak MCIoOnb30BaTh ATO SIBICHHUE HA IMpAK-
tuke? [IpuBenure npumepsl.

5. KakoBa posb aykCHHA MPU POCTE PACTUTENBHBIX KIETOK B (ha3y
pacTsbkeHusi? Kakyioo poib A3TOT (UTOTOPMOH WUTpaeT B TPOIMU3MaxX M
HaCTHUSX?

6. ['pynmna puTOropMOHOB BMECTE C ayKCMHOM KOHTPOJUPYET MPO-
1ecchl faeneHus kiaetok. Hazosure 3tu puroropmonsl. Kakos ¢usuosno-
TUYECKAN MeXaHu3M uXx AevcTBHs? KakoBO uxX ydacTwe B mpoleccax
nudepeHupoBKy U aeaudepeHITuPOBKU KIETOK?

7. Iloyemy y cpe3aHHBIX U MOCTABJICHHBIX B BOJY YEPEHKOB pacTe-
HUW JIUCThSI HAUMHAIOT KEJITETh U BHOBb CTAHOBSITCS 3€JICHBIMU MPU
MOSIBJICHUU Y YEPEHKOB KOPHEM?

8. PucoBbie mnanTtaruu FOxHol A3um nopaxkaroTcsi 00Jie3HbIO Oa-
KaH? — «IJIYTBIA pUC», WK «OerieHble BCXoap». KakoBa mpupoja Bo3-
Oynutens aToro 3adoseBanus? Kakoi pUTOropMOH ydyacTBYeT B MPOSIB-
neHuu 3Tor 6one3nn? Kakue PyHKIMM BBIMTOJHSIET 3TOT (PUTOTOPMOH B
pacTeHusIX?

9. CpaBHuTE (PUTOrOPMOHBI PACTEHUI: ayKCHHBI U THOOepesu-
Hbl — TI0 CTPOCHHIO, OMOCHUHTE3y, OCOOCHHOCTSIM (PU3UOIOTUUYECKOTO
JICHCTBUSL.

10. I[ToueMy My>KCKH€ 3K3EMIUISIPBI TOMOJICH MPU €KETOTHOM (Pop-
MUPOBAHUY KPOH MPEBPAIIAIOTCS B JIEPEBBS C KEHCKOM CEKCyanu3alu-
ell, oOpa3zyrolre, K A0cajie TopoXkaH, OOJbIIOE KOJTUYECTBO Myxa?

11. 3a 4yeTBepTh BEKa /10 OTKPHITUS ayKCHHA OBLJIO MOKa3aHO, YTO
npoctoit yriaeBojgopoa H,C = CH, B HU3KUX KOHILIEHTpAIUAX 00JIagacT
CUJIbHBIM MOP()OTr€HEeTUYECKUM JICCTBUEM Ha pacTeHus. UTo U3BECTHO
ceilyac o JICHCTBUU U POJIM TUJICHA B )KU3HEACATECILHOCTH PACTCHUIN?

12. B GonpinHCTBE cityyaeB adcuu3oBas kuciota (ABK) BeicTymna-
€T KaK aHTaroHUCT (UTOrOPMOHAM — AyKCHUHY, ITUTOKUHUHAM, rudoe-
peJUIMHAM — TIPU TIEPEX0Jie PACTEHUW U CEeMSH K (DU3MOJOTUYECKOMY
nokow. Hepenko ABK Ha3biBatoT cTpeccoBbIM TOpMOHOM. OOBSCHUTE,
KaK 3TO CBSI3aHO?

13. CpaBHUTE (PUTOTOPMOHBI PACTEHUI: aOCHU30BYIO KHCIOTY H
ATUJIEH — TI0 CTPOCHUI0, OMOCHHTE3Y, 0COOCHHOCTIM (hHU3HUOTIOTHIECKO-
ro NJeCTBUAL.
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14. Tlouemy pocT U (GOpMUPOBAHUE KAKAOTO OpraHa, ero PyHKIHMA
peryJMpyroTcs HE OJAHUM (UTOTOPMOHOM, a uX cooTHoleHueM? Ilpu-
BEJINTE MIPUMEPHI, JOKA3bIBAIOIIUE 3TO.

15. Uro takoe arTparupyromuii neHtp? KakoBa ero ¢pyHKImoHab-
Has poJib? ['1e JOKamU30BaH ATOT LIEHTP U KaK MEHSETCS €ro JOKalu3a-
ISl B OHTOTEeHE3€ pacTeHU? OOBSICHUTE TPUUUHBI ITUX U3MEHECHU.

16. Kakum 00pa3oM MOXHO JOOWTHCS IBETEHHS JIMHHOJHEBHBIX
pacTeHU HAa KOPOTKOM JHE U KOPOTKOJIHEBHBIX — Ha JJIMHHOM? [laiiTe
TEOPETUYECKOE 0OOCHOBAHMUE.

17. O0bsicHuTe (GU3UOJIOTMYECKUE MPUYMHBI MEIJIEHHOTO pPOCTa
CYKKYJICHTOB 10 CPaBHEHUIO ¢ Me€30(hUTaMHU.

18. CpaBHUTE MEXaHWU3MBbI HACTUYECKUX U TYPrOPHBIX JBUKCHUM.
[IpuBeauTe IpUMEPHL.

19. Uem oTiimyaercst pOCT paCTEHUN OT POCTA )KUBOTHBIX ?

2. PacyeTHble 3apaHus

2.1. TpeboeaHusi K 8bINOJIHEHUIO

PacueTHble 3aaHusi CIIOCOOCTBYIOT PACHIMPEHHUIO MPEICTABICHUIN
CTyAieHTa O (PU3UOJOTHUUYECKUX IPOIECCaX B PACTUTEILHOM OpPTraHU3Me
U TIO3BOJISIIOT C MHBIX MO3UIUN pAaCCMOTPETh BAXKHEUIIINE TOHATUSA Pu-
3M0JIOTUHA pacTeHU. [Ipu BBIMOJIHEHUH PACUYETHBIX 3aJaHUM CTYICHT
JEMOHCTPUPYET MMOHUMAaHWE OTACIbHBIX BOIIPOCOB U3y4aeMOU THCITUII-
JIMHBI, CTIOCOOHOCTh K PACCYKJACHHUIO U JIOTHYECKOMY MBIIIICHUI0. Pac-
YETHBIE 33JIaHUS JOJDKHBI ObITh BBIIOJHEHBI B OTJEIBHONU TE€Tpau, JIU-
00 B TeTpaad C TBOPYECKUMHU 3adaHUsIMU. Kakaplid 3Tan penieHus
pacyeTHOTO 3aJaHusl HEOOXOJIUMO COMPOBOAUTH MUCHbMEHHBIM IMOSICHE-
HUEM, XapaKTepU3YIOMMUM (PU3HOJIOTHYECKUN CMBICI BBITOJIHSIEMOTO
apupMeTnueckoro AehcTBUs. [Ipu BBIMOJHEHUM PACUETHBIX 3aJIaHHM
MOXET OBITh HCIOJIb30BaHa JUTepaTypa. B 3ToM ciydyae oHa JOJDKHA
OBITh 00s13aTEIBHO yKa3aHa COTJIACHO TPEOOBaHUSM K O(QOPMIICHHIO
(mpun. 2). BeIlloJHEHHBIE pacyYETHBIE 3aJaHUsl CIAIOTCS Ha MPOBEPKY
MPENOIABATENIO K YCTAHOBIICHHOMY CpPOKY. [Ipu nmpoBepke oneHnBaeTCs
KaK BEpPHOCTh MOJYYEHHOI'O PE3yJibTaTa, TaK U MPaBUIBHOCTh XOJ1a BbI-
MOJIHEHUS PACYETHOTO 3aJaHHs.
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2.2. 3a0a4u

1. Pactenuwe, miomans JHUCTHEB KOTOpOro paBHa 240 CMZ, 3a
20 munyT accumuiupoBaio 16 mr CO,. BplUuCINTE MHTEHCUBHOCTH
dboTocuHTE3A.

2. CKOJBKO OpPraHMYeCcKOTrO BENIECTBA CHHTE3UPYET AEPEBO 3a
15 MUHYT, €CJIM U3BECTHO, YTO UHTEHCUBHOCTh ()OTOCHHTE3a COCTAaBJIS-
eT 16 Mr opraHM4eckoro BemniecTra Ha 1 M’ B 4ac, a MOBEPXHOCTH JIU-
CThEB paBHa 2,5 M*?

3. 3a 30 MuHyT 15 moyek siceHs BBIACIUIN 3 MI YIJIEKUCIIOrO rasa.
BriuncinTe MHTEHCUBHOCTH JIbIXaHUS Ha 1 T Cyxoil Macchl B 4ac, €Ciiu
W3BECTHO, YTO COJEPKAHUE BOJBI B ITOUKax cocTasisieT 60%.

4. JIo kakoi BeJIMYMHBI (110 CPABHEHUIO ¢ OOBIYHBIM — 21% 10 00B-
€MYy) CHU3UTCSI COJICp)KAHUE KUCIOPOJa B BO3JyXe KOMHAThl 00BHEMOM
45 m° 3a 10 4 TIpH ABIXAHUHM PACTCHMH, IMEIOIIMX OOMIYIO Maccy 2 KT U
CPEAHIOI0 MHTEHCUBHOCTH JbixaHus 10 Mt O, Ha 100 1 B CyTKH.

5. CKOJNBKO YIJIEKUCIIOro ra3a BeiAenuT | kr cemsH 3a 10 cyTok,
€CJIM U3BECTHO, YTO MHTEHCUBHOCTH JIBIXaHUSI ATUX CEMSIH COCTABIISET
0,1 mr CO, B yac Ha | T cyXoi Macchl, a COAEpKaHUE BOJbI B CEMEHAX —
37,5%?

6. Cocymas cuna pacturesbHOM kieTku paBHa 0,5 Mlla. Yemy
PaBHO TYpPrOpPHOE€ NABJICHUE ATOW KJIETKH, €CIIA OCMOTHYECKOE JaBJie-
nue 1,2 MIla?

7. CKOJIBKO BOJBI MOTEPSET PACTECHUE 3a 5 MUHYT, €CIIH TUIOMIA/Ib
ero nmctbeB paBHa 200 cM°, a HMHTGHCHBHOCTH TPAHCIHPALHH —
120 r/m*4?

8. IlobGer, uMeronuii JIMCTOBYKO MOBEPXHOCTH 1,2 e, IOTEPSIT 3a
4 munyThl 0,05 T Bonpl. IIpu Tex ke yCIOBHUAX CO CBOOOIHON BOJHOM
OBEPXHOCTH IuIomasio 20 cM 3a 2 waca ucnapuiocs 0,6 r. Omperne-
JINTE€ OTHOCUTENIbHYIO TPAHCIIUPALIUIO.

9. CKOIBbKO MUHYT NOTPEeOyeTCsl paCTEHUIO, YUTOOBI MOTPATUTh 12 T
BOJIBI, €CJTM MHTEHCUBHOCTb TPAHCIHPALMH ero paBHa 48 r/m’-yac, a
MTOBEPXHOCTH JIMCTHEB — 12,5 M2

10. Onpenenure TpOAYKTUBHOCTh TPAHCIHUPALAN W TPAHCIUPALIH-
OHHBIM KOA(DPUIIMEHT NEepeBbhEB, MOTPATUBIINX 32 BErCTAI[MOHHBIN Tie-
puoa 2 T BOABI U HAKOMMBIIKX 3a 3TO BpeMs 10 Kr opraHM4eckoro Be-
IECTBA.
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11. Ilocne morpyxeHust pacTutesbHON TKaHU B 10%-HBIM pacTBOp
caxapo3bl KOHIIEHTpAIMs TMOCIETHEro ocTajgach 0e3 m3MeHeHui. Kak
WU3MEHHUTCSI KOHUEHTpauus 5 u 15%-Horo pacTBOpoB caxapo3bl, €CIIH B
HUX [TOMECTUTh AaHAJIOTUYHBINA KyCOUEK TKaHU?

12. Pacrenue mnepecakeHO B IOYBY, OCMOTHYECKHH TMOTEHIAAI
noyBeHHoOro pactBopa —2klla. IIpwxuBercs 1 pacreHue, €ciam B Mo-
MEHT MOCaJIKH OCMOTHYECKUN MOTEHIHA KJIETOYHOIO COKa KOPHEBBIX
BojiockoB OblT —7 Klla, a morenuman napnenus 5 klla? Ilpemnoxure
JNEUCTBUSA IS YAYUIICHUS IPUKUBAEMOCTH PACTEHUS.

13. Kycoukn OHOM U TOM K€ PACTUTEIBLHOW TKAHU NOTPYKEHBI B
pPacTBOPbI, OCMOTHUYECKUHN MOTEHIHAT KOTOphIX paBeH — 0,5; 0,7; 1,0;
1,6; 1,8; 2,0 xlla. Knetku 3101 TKaHU Nepes MOTPYKEHUEM B PACTBOPBI
UMeJIM ocMoTHuuecku mnoreHnman —1,6 x[la, moreHmuan maBiIeHUS
0,4 k[la. B xakux pactBopax: 1) B KJIETKH OyAeT MOCTyNaTh BOJA;
2) Bojia OyA€T BBIXOAUTH U3 KJIETOK U HACTYIUT IIa3MOJIu3?

14. Kakoe komumuectBo ammuadHod cenutpbl (NH4NO;) Hy)xHO
BHECTH B BETCTALMOHHBIN COCYH, COAEpPKAIIWK 2,7 KI' IOYBBI, UCXOJS
u3 HOpMbI — 0,08 r a3oTa Ha 1 KT MOYBHI?

15. Cxonbko cynepdocdara ¢ coaepxxkanuem 7% ¢ocdopa ciemyer
BHECTH Ha JCJIAHKY IUIOIIAABI0 5 M”, 4TOOBI KonmuecTBo dochopa Ha
1 ra cocraBumno 14 kr?

3. Pechepar

3.1. TpebosaHus K 8bINOJIHEHUIO

Pedepar sBisercss He0OXoauMOM (PopMOi caMOCTOSATEIBLHONM pado-
Thl CTYJICHTa, CIIOCOOCTBYIOIIECH PACHIMPEHUIO U YTIIYOJICHUIO 3HAHUMN
no ¢usuoniorun pacrenuii. Hazpanue pedepara cTyJqeHT BhIOUpaAET U3
CIIMCKa MO COOTBETCTBYIOIIEH TeMe, JIMOO MpejiaraeT CaMOCTOATENIbHO.
B mocnennem ciydae Ha3zBaHue pedepara JOKHO OBITH 00s3aTEIBHO
COTJIACOBAHO C MPEMNOIaBaTEIEM.

[lenbpto moATOTOBKU pedepara SIBISETCS BCECTOPOHHEE HU3YyUYECHUE
OMPEJIEIEHHOT'0 BOIIPOCa KU3HEAEATEIbHOCTA PACTEHUN C MCIO0JIb30Ba-
HHAEM COBPEMEHHOM Hay4yHOM juTeparypbl. K OCHOBHBIM 3amadyam 3ToM
(dbopMBI CaMOCTOSTEIIBHOM PabOThl OTHOCSTCS: MOAPOOHOE O3HAKOMIIE-
HUE C COBPEMEHHBIMU JaHHBIMU JINTEPATYPHI IO BOMPOCAM, BXOASAIIIM
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B IIpOrpaMMy AUCIUILINHBI «DU3MOIOTHS pacTeHU»; hOpMUpPOBaHUE
HaBBIKOB I10 CHCTEMAaTH3alluM M 0000IIeHHUI0 B pedepaTtuBHON dopMme
pPa3pO3HEHHBIX HAYYHBIX JAHHBIX O (PU3MOJIOTHYECKUX Mpolleccax pac-
TEHUM;, pa3BUTHE HABBIKOB I10 TPAMOTHOMY HAIMCAaHUIO HAYYHBIX TEK-
CTOB; COBEPIIICHCTBOBAHUE yMEHHUSA PabOThl ¢ pa3HBIMU HUCTOYHHKAMH
JUTEpaTyphl.

Bo Bpems paboThl Haa pedepaToM CTYAEHT AETalbHO M3y4aeT Ha-
YUYHYIO JTUTEpaTypy Mo BeIOpaHHOMY Borpocy. Ocoboe BHUMAaHHUE TMPHU
ATOM yaensieTcss MoHorpadusiM, COOPHUKAM Hay4YHBIX TPYJOB, >KypHa-
JaM ¥ 3JEKTPOHHBIM TyOymKanusM. [Ipu ucnonp3oBaHuM BeO-CalTOB
CJIeyeT TMOJb30BAThCS JOCTATOYHO aBTOPUTETHBIMU MCTOYHUKAMHU, aB-
TOPCTBO KOTOPBIX MOKET OBITh XOPOIIIO YCTAHOBJICHO. PekoMeHmyeMble
AJICKTPOHHBIE HWH(POPMAITMOHHBIE PECypChl TPHUBEICHBI B IIPHIIOXKE-
Hun 3. HeoOxomuMo wm30eraTh CChUIOK Ha BEO-CTPAaHUIIBI, €CIU €CTh
BO3MOXKHOCTh CJIeJIaTh aHAJOTUYHYIO CCBUIKY Ha MaTepuail B (opme
«TBEPION KOIMUM», UMEIOIEH HEOOXOIUMBbIEC M3AaTEIbLCKUE aTPUOYTHI.
[Ipu coctaBieHUU CCHUIOK Ha MaTepuUalibl BEO-CAaWTOB HCIOJIB3YIOT TE
K€ TIPUHITUIIBI, YTO U JIJI1 «OyMa)KHBIX» CChUIOK (TIpHUII. 2).

Pedepar nomkeH ObITh HaleyaTaH C MOMOIIBI) KOMIBIOTEPHOTO
Habopa, CIIUT U TTOMEIIEH B MaIKy.

Hwxecnenytomuye peKOMEHAAIMN OTHOCATCS K HaOOpy TEKCTa C
Hcnoyib3oBaHueM mporpammbl Microsoft Word. Ilpu ucnosb3zoBaHuu
APYTUX CPENICTB ClIeIyeT MPUMEHATh aHAJIOTUYHBIC MpaBuUIIa.

Pedepar meuataercss Ha OJHOM CTOpPOHE JHMcTa Oejoil Oymaru
cpeanei miotHocTH (opMara A4 yepes mosropa UHTEpBaia. Pasmepsl
noJieit: ieBoe — 30 MM, BepxHee, mpaBoe U HUxkHEe — 20 MM. OCHOBHOM
pekomenayeMbiid mipudt — Times New Roman, pazmep — 12 — 14. BrI-
paBHUBAHUE — 1O MIUPUHE, ad3a1HbIi OTCTYyI — 1,25 cM. BeipaBHUBaHME
3aroJIOBKOB — MO IEHTPY. B 3aronoBkax He JOMyCKaeTCs MEPEHOC U
nojYepKuBanue cioB. Touka B KOHIIE 3aroyioBka He ctaButcs. Hymepa-
U CTPAHMI] — CKBO3HAs IO BCEMY TEKCTY M TIprioxkeHusMm. Homep
CTPaHUIIbI CTABUTCS B IICHTPE HIKHETO KOJIOHTUTYJIA JIUCTA O€3 TOUKH.
TUTYJIBHBIN JIUCT CUATAETCS NEPBOU CTPAHULEH, OJHAKO HOMEp CTpa-
HUIIBI HA TUTYJBHOM JIUCTE HE cTaBUTCS. Hymeparus pucyHKoB u Tao-
ul, — ckBo3Has. CCBUIKM HAa HMCMOJIb30BAHHBIE MCTOYHUKU 3aIMCHIBA-
I0TCSL B KBaJIpaTHbIX CKOOkax. OCHOBOM [Jisi cOCTaBjieHUsS OUOIHO-

rpauyecknx 3amuceil HUCHOJIb30BAHHBIX HCTOYHUKOB  SIBIISIETCS
I'OCT 7.1-2003.
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Pedepar Bkitouaer creayronige CTPYKTYPHBIC AJIEMEHTHI — TH-
TyJAbHBIN JTUCT (mpuil. 1), cogep>kaHue, BBEJECHUE, OCHOBHYIO YacTh, 3a-
KJIFOUEHHUE, CIIUCOK JIUTEPATyphl (TIPHUJI. 2), PUIIOKEHHUE.

Kaxxnpiii CTpyKTYpHBIM 2JIEMEHT, a TaKXKe IiiaBa ¥ MPUIOKESHHUE Ha-
YUHAIOTCSI C HOBOW CTPaHMIIBI.

[Tocne moaroToBku pedepara MPOBOAUTCSA MpoOlieaAypa €ro mnpe-
cTaBjieHUs M 3ammThl. OHAa MOXKET OCYIIECTBIATHCS Ha JaOOpaTOPHOM
3aHATUU WM KOJUIOKBHYME IO COOTBETCTBYyIoled Teme. [Ipeacrasme-
HUEe pedepaTa BKIIOYAET KPATKOE H3JIOKEHUE €T0 COJEepkKaHUs IMepe
ayIUTOPUEH M OTBETHI Ha BONPOCHL. B HEKOTOPBIX Ciydasx MOXKET Mpo-
BOJIUTHCS coOeceioBaHue 1o pedepary.

3.2. Cnucok peghepamoes no memam

Pusmnonorua pacTtuTten bHOW KINeTKun

1. MeTabonuyeckue B3auMOICUCTBUSI KJIETOYHBIX OPTraHOW/IOB.
2. POCT KJIETOK PaCTSIKEHHUEM.
3. HuddepeHupoBka KIeTOK.
4. CrapeHue KIETKHU.
5. CMepTh KJIETKH.
6. Pa3apaxnMoCTh KJIETKHU.
7. IBH2K€HME [IUTOIIAa3MBbI B KIIETKE.
8. I[lornomenune BemecTB KIETKOM.
9. CekperopHbie (PYHKIIUN KIETKH.
10. ®UTOrOPMOHBI U KIIETKH.
11. Kiterounble OCHOBBI pOCTa PaCTCHUM.
12. YnpTpacTpyKTypa pacTUTEIbHON KIETKH.
13. ®usnka 6MOIOrHYecKux MeMOpaH.
14. KomnapTMeHTaIusa KaKk OCHOBA PETYJALMA U aJanTaliu KIeT-
KH.
15. IluTosmornuyeckrue OCHOBBI MPUCTOCOOIEHUSI paCTeHU K (haKTo-
paMm cpeJibl.

doTocuHTE3

1. JIncT Kak onTryeckasl CUCTEMA.
2. buorenes u xumus XJa0pohUILIOB.
3. Pa3BuTHE U CTPYKTYypa XJIOPOIJIACTOB.
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4. CTpykTypa CTpOMBI XJIOPOILIACTA U €€ BKIIOUYCHUS.
5. 3HaueHue BOJABI U OEIKOB B ()YHKIIMOHAIILHO aKTHUBHBIX XJIOPO-

IJjiacrax.

6. [lornouienue u nepegaya HEPruu cBeTa B (OTOCUHTESE.
7. IlepeHOCUMKHU 3JIEKTPOHOB B MEPBUYHBIX PEAKIUAX (POTOCUHTE-

3a.

8. PeakiimoHHbIe IEHTPHI (DOTOCUCTEM U PACILICTIICHUE BO/IBI.

9. ®ortocuHTeTHYECKas (UKCAMSA YIJIEKUCIOr0 Ta3a B IIUKJIC
KajnbBHHA.

10. ®dortocunTeTHuecKkas (UKcalMs YIJIEKUCIOro Ta3a B IHKJIE

XnTtua u CiadKa.

11. AnantuBHOE 3HaUYeHUE (DOTOCUHTETUUECKUX MEXaHU3MOB.

12. Dx30reHHbIe (HaKTOPhI U (HOTOCHUHTES.

13. Duporennbie ¢hakTopbl U HOTOCUHTES.

14. AnpTepHaTUBHBIC MYyTH MIEPEHOCA FJIEKTPOHOB.

15. Jloxanu3zanust Gochoprmiupyronux EHTPOB U UX XapaKTepH-

CTHKaA.

16. Accumusisinuys yrileKucJIoro ra3a pacTeHUSMU.
17. IlepBuyHbIE 1 BTOPUYHBIEC PACTUTENBHBIE BEIIECTBA.
18. doTocuHTE3 N ypOKAM.

ObixaHue

1. CoBpemeHHBIEC MPECTABICHUS O JIBIXaHUHW PACTCHUM.

2. 'a3000MeH TIpH ABIXaHUW PACTEHUH.

3. ®epMEHTATUBHBIE CUCTEMBI JIBIXaHHUS.

4. Iyt npeBpalieHus AbIXaTEIbHOTO MaTepraIIa.

5. JlpixaHue — ILEHTpaJbHOE 3BEHO MeETabo0JiM3Ma PaCTUTEIIBHOU

KIJICTKH.

6. DHEepreTuka JpIXaHusl PaCTCHUMN.

7. B3auMOCBS3b pa3IMYHBIX TUIIOB SHEPTETUYECKOI0 OOMEHa.

8. JIpIXxaHWE Y MOTJOTUTEIbHAS JEATEILHOCTh KOPHEH.

9. Iprxanve u OMOCUHTETUYECKUE (PYHKIINU KIIETKHU.

10. Ipixanue u pocT.

11. /Ipixanue 1 TpaHCTIOPT ACCUMMIIATOB.

12. JIpixaHue 00JIbHOTO PaCTCHUSI.

13. JIpixanue kak QyHKIIUS MPUCTIOCOOJICHUSI PACTEHUS K Cpe/ie.
14. Ipixanue u POTOCUHTES.

15. Ipixanue u cBeT. @OTOABIXAHHUE.
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16. MexaHu3MBbl peryJisiiiui OKUCIUTEILHOTO METa00IM3Ma.
17. JIpixaHue 1enoro pacTeHusi, €ro OPraHoB U TKaHEH.

18. CiocoOnlI yripaBiieHUsI IbIXaHUEM PACTEHUM.

19. DBomroMs MEXaHU3MOB JbIXaHUS Y PACTCHUM.

dusmonorua BoaoooMeHa pacTeHUM

. [loctyruienue BOJbI B pacCTCHUE.

. OCMOTHYECKUI MEXAHU3M.

. [Tpupo1a KOpHEBOTO TABJICHUS.

. BIIM>KHAM TpaHCIIOPT BO/IBL.

. JanbHu TpaHCIOpPT BOABI.

. Tpancmopt BoJibI 4epe3 MEMOpaHBI.

. JABM>Ky1Ke Cuibl BOAHOTO TOKA.

. BoaHbIl moreHIma.

9. YcTbuuHasg ¥ KYTUKYJISIpHASA TPAHCIIUPALIHS.
10. ®opmbl BOJIBI B paCTCHUH.

11. Boansiit aedunut u crpecc.

12. Perynsiuust TpaHCriopTa BOAbI B LIEJIOM PACTCHUM.
13. ®usznonornyeckue 0OCHOBBI OPOIIEHHUS.

14. Dxonorust BOIOOOMEHA.

01N N bW

Pusmnonorua MUWUHepPasibHOro NMTaHus

1. Conepxanre MUHEPAJIbHBIX JJIEMEHTOB B PACTCHHH.

2. IlocTtymiieHne MUHEPAIbHBIX 3JIEMEHTOB B PACTEHUE.

3. Inarnoctuka noTpeOHOCTH PaCTEHUM B DJIEMEHTaX MUHEPaIbHO-
IO MUTAHUS.

4. IToTpebiieHuEe MUHEPATBHBIX JIEMEHTOB B OHTOT€HE3€ PACTEHUSI.

5. CuHEeprusm U aJAuTUBHOCT.

6. [Tutanue pacTeHHst a30TOM.

7. PoJib KOpHEN B IpoLeccax MOYBEHHOTIO ITUTAHUS.

8. KHuCIIOTHOCTB cpebl U MOTJIOTUTENIbHAS 1€ TEIIbHOCTh KOPHEH.

9. Pactipenienenrne MUHEpAIbHBIX 3JIEMEHTOB B PACTCHUMU.

10. PeyTunusanus 3J1€MEHTOB.

11. MuHepanbHbIe yI0OpEHUS U YPOKAUHOCTb.

12. ®u3nonorndyeckre OCHOBBI IPUMEHEHHUS YI00pEHHUIA.

13. BeipamuBanue pacTeHHil 0€3 MOYBHI.

14. Mukopu3a 1 MUHEPAIIbHOE ITUTAHUE PACTCHUM.
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TpaHCNOpPT BeLecTB B pacCTeHUMU

1. IlepenBuxeHue BEIIECTB B PAaCTCHUM.

2. TpaHCHIOPT aCCUMUJIATOB B JIUCTE.

3. ®uznonorus HJIO03MHOTO TPAHCIIOPTA.

4. JIOHOpHO-aKIENTOPHBIE B3aUMOCBSI3H.

5. CaxapOHaKOIJIEHUE Y TPOCTHUKA U CBEKJIBI.
6. KpyroBopoTt MeTaboJMUTOB B PaCTEHUH.

7. Hakomenue 1 BbIJCICHUE BEILICCTB.

8. B3anmocBs3b po1ieccoB 0OMeHa BEIECTB.

dusunonorusi pocta U pasBUTUA pacTeHUMn

. [IpyHIMIIBI pErynsiuuu poCTa U pa3BUTHSL.

. "'opMoHanbHbIe (haKTOPHI Pa3BUTHSL.

. Penenitopsl 1 MEXaHU3M JEUCTBUS TOPMOHOB.

. Poct xiieTku u oprana.

. TOTUIOTEHTHOCTb.

. l'epObuniuiHoe eCTBUE ayKCUHOB.

. CunTeTHYeCKHe aHaIOTH (PU3UOJIOTHYECKU AKTUBHBIX BEILIECTB.
. Teopus NUKIIMYECKOTO CTAPEHUS U OMOJIOKEHUS PACTCHUM.
9. KynbTypa U30JUpOBaHHBIX KJIETOK U TKAHEH.

10. ®u3noa0r0-0MOXUMHYECKHUE OCHOBBI TTOKOSI.

11. OpranoreHes u €ro cB43b C pa3BUTHEM.

12. Ileproan3anusi OHTOT€HE3A PACTCHUS.

13. 'opMOHBI LIBETEHUS.

14. PazapaxeHue u peakuusi paCTCHUM.

15. MexaHu3mbl IBUKEHUSI — POCTOBBIE U TYPTOPHBIE.

16. BzanmopaencTBre OpraHoB pacTEHUS.

17. ®uTtoxpomMHas cucTeMa paCTCHUH.

01O\ DN b LI~

YCTONYMBOCTb pacTeHUU K HeEONaronpuaTHbIM hakTopam

1. ®u3noI0ro-6MOXUMHYECKHE OCHOBBI MPHUCIOCOOJEHUS pacTe-
HHUM K JEUCTBUIO CTPECCOPOB.

2. OU3MONOTHYECKAs] YCTOMYMBOCTh PACTECHUU K IKCTPEMabHBIM
TeMIepaTypam.

3. TeroBoit ctpecc. MexaHU3Mbl TEPMOPETYISILIAUN Y PACTCHUN.

4. 3acyXOyCTOMYHUBOCTb.

5. OKUCIIUTENBHBIA CTPECC.
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6. Pu3noNornyecKas yCTOMYMBOCTh PACTEHUW K HEIOCTATKY KH-
ciopoja.

7. ®U3UOJIOTUYECKAS] YCTOMYMBOCTh PACTEHUM K 3aCOJIEHUIO.

8. OU3MONOTrNYECKast yCTOMYMBOCTh pacTeHUM K Y O-pagnannm.

9. ®OU3HMOJIOrNYeCcKass YCTOMYMBOCTh PACTECHUN K TSIKEIBIM METaJ-
JIaM.

10. ®usmnosornyeckas yCTOMYMBOCTh PACTEHHN K XHUMHUYECKUM
CTpECCOpaM.

11. MeTtabonu3M KCEHOOMOTHUKOB B PaCTCHUSIX.

12. I'a30yCTOWYHUBOCTD ¥ Fa3049yBCTBUTEIBHOCTh PACTCHUM.

13. ®UTOTOKCUYHOCTH ABYOKHUCH CEPBHI.

14. IIpoMbllJIECHHOE 3arpsA3HEHUE CPEAbl U XUMHYECKUN COCTaB
pacTEHUM.

15. AHTpOIIOTE€HHBIC CTPECCOBBIC BO3IACHCTBUSA Ha MeTa0OIM3M
pacTeHusl.

4. KOHTpONnbHbIE 3aaaHnA

4.1. TpeboeaHusi K 8bINOJIHEHUIO

BrinosiHeHHE KOHTPOJBHBIX 3aJIaHUM SIBJISIETCA OHON U3 popMm ca-
MOCTOSITEJIbHON pabOThI CTYJICHTOB MPU OCBOEHUU Kypca «DU3u0N0rus
pacteHui». Lleqap KOHTPOJIBbHBIX 3aIaHUM — BBISIBUTH 3HAHUS CTYJICHTOB
M0 AUCHUIUIMHE. BOMpPOCH KOHTPOJIBHBIX 3a/IaHUK COCTABJICHBI C y4Ye-
TOM TpeboBaHUU mporpamMmbl Kypca «®usmosiorusi pacrenuit». OHuU
OXBaTBhIBAIOT BCE pa3JEibl JUCUUILIAHBI, PABHOMEPHO pPaCHpPEICIICHBI
M0 CJIOHOCTH B KaXXJIOM BapuaHTe. BapuaHT KOHTPOJILHOIO 3aJ1aHUs
CTYJCHT MOJIYYAET y MPENOIaBaTEIS .

BrINOIHEHHOE KOHTPOJIBHOE 3aJjaHuE€ JOJKHO BKIIFOYATh THUTYJIb-
HbIA JucT (mpwil. 1), OTBETHI Ha BOIPOCHI C yKa3aHUEM HMX HOMEPOB,
CITMUCOK UCIOJB30BAHHOW JIUTEPATYPHI (TIpHUIL. 2).

OTBeTHl Ha BOMPOCHI KOHTPOJBHBIX 3aJaHUM MOTYT OBbITH Mpen-
CTaBJICHBI B HAll€YaTAaHHOM BHJIE, JIMOO aKKypaTHO HAMHUCAHbBI OT PYKH B
oTHeNbHOM TeTpaau. B mro6om ciaydae Ha CTpaHUIAX ¢ OTBETaMH JOJIXK-
HO OBITH OCTABJICHO MECTO JIJIs 3aMe4yaHuil npenoaaatens (1/4 gacTs ¢
MPaBoOil CTOPOHBI cTpaHuilbl). CChUIKM Ha MCIHOJIb30BAHHBIE UCTOYHUKU
JUTEpaTyphl 3aMKUCHIBAIOTCS B KBaAPATHBIX CKOOKAX.
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BrinosiHEHHOE KOHTPOJILHOE 3aJjaHue CIAaeTCsl MPEnojaBaTeo Ha
MPOBEPKY K YKa3aHHOMY CpOKy. PaboTa onieHMBaeTcsi OI[EHKOM «3auTe-
HO» WM «HE 3a4TeHOo». CTYyJEHT, MOJYyUYUBIINN OIIEHKY «HE 3a4TCHOY,
JOJDKEH UCTIPaBUTh PabOTy B COOTBETCTBUM C 3aMEUaHUSIMU ITperoja-
BaTeJsl U BHOBB CJIaTh €€ Ha MPOBEPKY.

4.2. BapuaHmbi

BapunaHT 1

Omnuimre (1)I/IBI/IOJIOFI/I‘ICCKI/IC MCXAdHHU3MblI W IIOKAXHUTC 3HAYCHHC
JJIs1 dKU3HEACATCIIBHOCTH paCTCHHﬁ ciacayromux mnmpouccCoB:

l.

Tpancnopra 35ekTpoHOB, npuBoAsAIiero k cutesy ATD B ¢o-

TOCHHTC3C.

Ka.

2.
. PaboThl aHa’pOOHBIX ACTHAPOreHa3.

. Peakuii ramkoansa.

. [TocTyniaeHust BOJbl B PACTUTEIbHYIO KIETKY.

. Pa0OTBI HM)KHETO KOHIIEBOT'O JABUTATESI BOJHOIO TOKA.
. [lornomenus a30Ta KOPHIMHU PACTEHUM.

. Peyrunuzanum.

01N D W

9.

Cunre3sa 1i1r0Ko3b1 y C3-pacTeHuil.

CuHtesa, TpaHCIIOPTA U ACHUCTBUS AyKCUHA.

10. JIBM>KE€HUS TIUTOILIA3MBI.
11. MeTtaboinueckon peryJisiuu.
12. ITokost pacTeHUHN.

BapuaHT 2

Omuiure q)HSI/IOJIOF NYECCKHUEC MCXAdHHN3Mbl U MNOKAXUTEC 3HAYCHHUC
JJIs dKU3HCACATCIIBHOCTH paCTeHI/Iﬁ ciacayromux npouccCoB:

1.
. ObpazoBanus I10K03bI Y Cy-pacTeHUM.

. PaboThI a9pOOHBIX IeTUIPOTEHA3.

. Peaknuit nuxna Kpeoca.

. [Imazmonmu3a paCTUTENBHON KIIETKH.

. PaboThI cpeiluHHOTO (MMPOMEXXKYTOUYHOI0) ABUTATEIISI BOJHOTO TO-

AN L LN

~J

Cunteza HAJI®-H B dotocuntese.

. ITornmomnienust KaTHOHOB KJIETKOM.
. [lepBU4HON aCCUMWIISILIUU MUHEPATIbHBIX BELIECTB.
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9. CunTe3a, TpaHCTIOPTA U IEUCTBUS [IMTOKUHUHOB.
10. dororponusma.

11. MemOpaHHOM peryJisIIuu.

12. ITpopacTanusi ceMeHHU.

BapuaHT 3

Onumure (QU3NOIOrHYECKUE MEXAHU3Mbl U TMOKAXWUTE 3HAUYCHUE
IUTSL 5KM3HEIEATEIbHOCTH PACTEHHM CIIETYIOIINUX MTPOLIECCOB:
1. OOpa3oBanus KUCIOpoaa B GOTOCUHTESE.
. Cunresa rmoko3sl y CAM-pactenuid.
. PaboThl MUTOXOHIpHATBHBIX OKCHIA3.
. Peakuuii nenTo30ochaTHOrO MyTH JbIXAHUS.
. Co3ganusi OCMOTHYECKOTO JIaBJIICHUS B KIIETKE.
. PaboThI BepXHET0 KOHIIEBOTO ABUTATENs BOAHOTO TOKA.
. [TornomeHuss aHUOHOB KIIETKOM.
. Perynsmun MUKpoOsJIeMeHTaMU aKTUBHOCTH (hepPMEHTOB.
. CuHTe3a, TpaHCIopTa U IEUCTBUSI THOOEPEIIITMHOB.
10. I'eoTponuszma.
11. 'opMOHaNBEHOM pETYJISIIUH.
12. Mopdorenesa.

O 00 O B W

BapunaHT 4

Onuimure QU3MOIOTUUECKUE MEXaHU3Mbl W TMOKKUTE 3HAUYCHHE
TUISL )KU3HEACATEIBHOCTH PACTCHUH CIIEAYIOIINUX MPOILIECCOB:
1. [TornomeHust 1 MUTpaLMK SHEPTUU CBETA MPU POTOCHUHTESE.
. CuHresa caxapo3sbl B hOTOCHUHTE3E.
. PaboThI IUTOXPOMHOM CUCTEMBI.
. Peakmuit poroaprxanus.
. PapguanbHOrOo Tpancnopra BOJbI B KOPHE.
. PaboThI ycThbUYHOTO anmapara.
. KcriieMHOro TpaHcnopTa 3J1€MEHTOB MUHEPATIBHOTO MMUTAHMUS.
. OOpa3oBaHus 1 MpeBpalieHUs a30TUCTHIX COSTUHEHUM B pacTe-

O 1 ON DN KW

HUM.
9. CuHTe3a, TpaHCIOPTa U JICUCTBUS aOCIIU3HUHOB.
10. PocToBBIX HACTHH.
11. Tpoduueckoit peryiasiuuu.
12. Uannpanuy 1BETCHUS.
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BapuaHT 5

Onumnre (U3NONIOTUYECKU MEXAHU3M UM 3HAYCHHUE I KU3HE-
NEATEILHOCTH PACTEHUN CJICAYIOIINX MPOIECCOB:

1. Cunre3a AT® Ha MeMOpaHax XJ0pOILIACTOB.
. [Tornomenus CO, nipu poTocuHTE3E.
. PaboThl BHEMUTOXOHIpUATILHBIX OKCUA3.
. PaboTBI 371€KTPOH-TPAHCTIOPTHOM IIENTH MUTOXOHIPUIA.
. [TocTynneHust BOAbI B COCYIbI KCUIIEMBI.
. Perynsiuu Tpancnupanuu.
. PagmansHoro TpancmopTa 3J1€MEHTOB MUHEPAJIBHOIO MUTAHUS B
KOpHE.

8. OOpazoBanus u mnpeBpaiieHus GochopHBIX COSIUHEHUM B pac-
TCHUHU.

9. CunHte3a, TpaHCIIOPTA U JCUCTBUS STUIICHA.

10. TypropHbIx HacTHUHN.

11. D5eKTpoPU3NOTOTUUECKON pETYIISIUN.

12. Perenepanum.

N ON D kWD
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Bonpochbl K 3K3aMeHy

1. IIpeameT u 3amaum kypca. CBsi3b ¢ JAPYTrUMH OMOJOTHYECKUMHU
HaykaMd. OCHOBHBIE 3Talbl U MEPCHEKTUBBI pa3BUTUs Hayku. Poiib B
PEryJISIY NMPOAYKTUBHOCTH PACTEHUH, 3aIIUTE OKPYKAIOIIEH CPEBI.

2. Ponb KJIETKU KaK 3JIEMEHTApPHOW eAuHULIbl opraHuzma. OcoleH-
HOCTH OpraHM3allud PACTUTENbHOW KJeTku. Ee oTnuume ot OakTepu-
aJIbHOM U )KUBOTHOM KJIETKH.

3. KileTouHasi cTeHKa pacTeHUM, €e CTpoeHUuE U (yHKIMOHAIIbHAS
pOJIb.

4. OyHKIMOHANIBHAS POJIb OPTaHOUJIOB PACTUTEIBLHON KIIETKH, UX
B3aUMOCBS3b, 3HAUCHHUE.

5. Opraseniabl, BBIMOJHSIONIUE CUHTETUYECKUE (YHKIHUH, UX
CTPOCHHE U PYHKIIUH.

6. CtpoeHne 1 (PyHKIMOHAJIbHAS POJIb KOMIIOHEHTOB KJIETKH, HE OT-
HOCSIIIIUXCS K OPraHOMIaM — puOOCOMBI, MUKPOTPYOOUKH, CHEPOCOMBI.

7. MUTOTHUYECKUN LHKJI )KU3HEACATENbHOCTU KIIETKU. Dusumosnoru-
YeCKUEe 0COOCHHOCTU OTAEIbHBIX (ha3 1UKIA. 3HAUCHUE.

8. BHyTpuKI€TOUHbIE CUCTEMBI PEryJaluu, TUIEL. Poib B obecrie-
YEHUU TOMEOCTa3a OpraHu3Ma.

9. 3HaueHue U QYHKIUOHAIbBHBIE OCOOEHHOCTH MEMOPaHHON BHYT-
PUKIJIIETOYHOM CUCTEMBI peryysinuu. Ee poias B TpaHCTIOPTE BEIIECTB.

10. MeXKIeTOYHbIE CUCTEMBbI PEryysiiuu. TUMbl, POJib B KU3HU
PACTECHUM.

11. OcobenHocT TPOPUUECKON MEKKICTOUYHOU PETYIISLUA MEKITY
KJICTKaMH, TKaHSIMH, OpraHaMH pacTEHUM.

12. dutoropmoHabHAsE CUCTEMA PETYIISILIMA U €€ POJIb B MEKKJIE-
TOYHOM PETYJIALIMU MEXKIY KIETKaMH, TKAaHSIMH, OPTaHaMH PACTEHHU.

13. ®usunonoruss 1 OMOXUMUS JEUCTBUS ayKCHHOB Ha (DYHKIIUO-
HaJIbHYI0 aKTUBHOCTh KJIETOK.

14. ®usnonorus 1 OMOXUMHUSI IEUCTBUS HA PACTUTEIbHBIE KIIETKH,
OpraHbl, TKaHU (PUTOTOPMOHOB ITUTOKMHUHOB.

15. ®usnonorus u OMOXUMUS JEUCTBUS (PUTOrOPMOHOB rHOOEpE-
JIMHOB B MEKKJIETOYHON CHUCTEME PETYJIALIMU HA PACTUTEIbHBIE KIETKH,
TKaHU U OpTraHbl.
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16. ®uznonorust u1 OMOXUMHUS NEUCTBUSA (PUTOTOPMOHOB aAOCIU3H-
HOB B MEXKKJIETOUYHOW CHCTEME PETYJISIIMU KJIETOK, TKaHEW, OpraHoB
pPaCTEHUH.

17. Ponb putoropMoHa stusieHa — GU3UOJIOTUS U OMOXUMUS JCH-
CTBUS B MEXXKJIETOUYHOW CUCTEME PETYJISIIIUUA Y PACTCHUH.

18. Marudutopsl pocta y pacteHui. IX pyHKIIMOHATIBHAS POJIb.

19. OcobeHHOCTH 3IEKTPOPU3NOJIOTHUECKON MEKKIECTOYHOM CHC-
TE€MbI, B3aUMOJICHCTBHE KJIETOK, TKaHEH, OPraHOB PACTECHUM (DJIEKTPO-
TOHUYECKHE MOJIS U MOTEHIUAI JEHCTBHUS).

20. OcOoOEHHOCTH OPraHW3MEHHOTO YPOBHS PETYJISIIUU KU3HU pac-
TEHUM (POJIb MOJSIPHOCTH, KOPPEIATUBHBIC B3AMMOOTHOIICHNS).

21. OcHOBHBIE 3Tamlbl pPOCTa, ACICHUS KIETKH, (PU3NOJIOTHUYECKUE
0COOEHHOCTH. POJIb KJIETOUHBIX CTEHOK, (DYHKIIUH.

22. OcoOEHHOCTH IBUXKEHHS COJICPKUMOTO KJIETOK, 3HAUYCHHE H
THUIIBI ABUKECHUS.

23. dotocuHTE3 pacTeHUM (KOCMHYECKAsl POJib, MAaCIITaOHOCTB).
Hctopus nzyyeHus.

24. Xnopomnactel. CTpyKTypa, PyHKIHU, POJib B POTOCUHTESE.

25. TlurmeHThl XJI0pO(WIUIBI, BHUJBI, CTPOCHHE, CIEKTPaJIbHbIC
CBOMCTBa, PYHKIIUU, PACTIPOCTPAHEHUE, POJIb.

26. [lurmeHThl PUKOOUIUHBI, BUJIBI, OCOOCHHOCTH CTPOCHHUS, CIIEK-
TpajbHbIC CBOMCTBA, QYHKIIUHU, PACTIPOCTPAHCHUE.

27. IIurMeHThI KapOTUHOUIBI, OCOOEHHOCTU CTPYKTYPbI, (PU3UOJIOTHSI
1 OMOXUMMSI ICHCTBUS, CTIEKTPaIbHbIE CBOMCTBA, pOJib B (POTOCHHTESE.

28. DyHKIMOHAIBHBIE OCOOEHHOCTH CBETOBOM (hoTODU3MYECKOM
cTtaauu GOTOCUHTE3a, 3HAUCHHE.

29. OyHKIIMOHAIBbHBIE OCOOCHHOCTH CBETOBOM (HOTOXUMHUYECKOU
cTaauu POTOCUHTE3a, €€ POJIb.

30. Ocobennoctu pynkuuonupoBanus gortocuctem | u Il B mpo-
necce gotocunteza. Mx pons B dorodhochopunupoBanuu, (HoToau3e
BO/IbI, TPOUCXOXKJICHUE KUCI0POJia B POTOCUHTE3E.

31. OCOOEHHOCTH IUKINYECKOIO0 W HEIUKIUYECKOro TpaHCIopTa
AJIEKTPOHOB B CBETOBYIO (pa3y porocuHTe3a. DYyHKIIMOHAIBHOE 3HAUCHHUE.

32. TemHoBas (aza porocunTeza. XapakKTEpUCTUKU U 3HAUCHUE €€
MHOroo6paszus. du3nonoro-OMOXUMHUYECKHE OCOOCHHOCTH (PYHKIIHO-
HUpOBaHUs U 3HaueHue Cs-myTu PoToCUHTE3A.

33. @OyHKIMOHAIbHBIE 0COOEHHOCTH C4-IyTU B TEMHOBYIO CTaJIUIO
doTocuHTE3a. DKOIOT0-PU3HOIOTHUECKAS 3HAUUMOCTD.
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34. Ocobennoctu CAM-meTabosi3Ma y CyKKYJIEHTOB B TEMHOBYIO
CTanio0 POTOCUHTE3a. DKOJOro-hU3U0JIOrHuecKas 3HaYMMOCTb.

35. ®yHKUMOHANIbHBIE OCOOCHHOCTH, 3HAUeHUE (DOTOABIXaHUS, ME-
Ta00IM3Ma TJIMKOJIEBOM KHUCIOTHI B TEMHOBYIO (hazy OTOCHUHTE3A.

36. [pixanue pacteHuid. DyHKIUOHAIIbHAS POJb, JbIXATEIbHBIE
CcyOCTpaThl, IbIXaTelbHBIN KO PuiineHT. Micropus uzydeHus.

37. Poyib BHEMUTOXOHAPHAILHBIX (PepMEHTOB B AbixaHuu. Ilpen-
CTaBUTEJIN, 0COOCHHOCTH CTPOSHHMS, (DYHKITHH.

38. MuroxoHapuanbHbie PEepMEHTHI CUCTEMBI JIbIxaHusl. CTpoeHue,
(yHKIIMH, KOMIUJIEKCHI, JHEPreTU4ecKasi poJib.

39. Tunbl apixanus. ['nukonutuyeckoe apixanue. OyHKIMOHATb-
HbIE 0OCOOEHHOCTH, €0 3Tallbl, pOJb B KU3HU PACTCHUH, YIHEPreTUKA.

40. OcobeHHOCTH JbIXaHus pacTeHu o nukiay Kpeodca. @uzunosno-
ro-OMOXMMHUYECKasl XapaKTepUCTHUKa, SHEPreTHKa, B3aUMOCBS3b C ApY-
TUMU PYHKITUSIMH.

41. Ilento3odocdaTHblii TUIl JbIXaHUS y pacTeHuil. Ou3noaoro-
OMOXMMHYECKHE OCOOEHHOCTH, SHEpreTuka. 3HaAYeHUE U PacHpocTpa-
HEHUE Yy PaCTCHUM.

42. OcoOEHHOCTH JABIXaHUSI PACTCHUMN IO TUIY IPSIMOrO OKUCIIE-
Husa. Ero 3Hauenme, pacmpoctpanenne. OCOOEHHOCTH B3aMMOCBS3HU
pPa3JIMYHBIX THUIOB JAbIXaHUS. 3HAUEHHE. B3auMOCBs3b ¢ BEeNyIIUMU TH-
naMu MeTad0u3Ma yIrIIeBOAHBIM, a30THBIM, JINTUHBIM.

43. OyHKIMOHAIbHBIE OCOOCHHOCTH JJIEKTPOTPAHCIIOPTHOM dep-
MEHTaTUBHOM IIETHM JBIXAaTEIBHOTO MeTa0oiIM3Ma MHUTOXOHIpui. Ee
SHEpPreTUYecKas pojib. JHEPreTUKa Pa3INYHbIX TUIOB JIBIXaHUS y pac-
TEHU.

44. Dxon0ro-puU3N0JIOrH4ecKue OCOOCHHOCTH ABbIXaHUS Yy pacTe-
HUM. B3anMOCBS3b JbIXaHUS C OMOJIOTMYECKUMH OCOOCHHOCTSIMHM pac-
Tenuil. [lyTu ynpaienus, 3Ha4Y€HUE JIJIs1 PAKTUKHU.

45. Bona u ee ponp B ku3HU pacteHus. OCHOBHBIE CBOWCTBA —
CTPYKTYpHBIE, (PUZNKO-XUMUUYECKUE, TEPMOJNHAMUYECKHUE MTOKA3aATEIH,
3HaUYC€HHE B META00JIM3ME PACTEHUM.

46. OCcOOEHHOCTH PACTUTEIBHOW KJIETKH KaK OCMOTHUYECKOM CHC-
TeMBI. POJIb B TIOTJIOIIEHUH BOJBI KIETKOM.

47. KopHeBoe pnaBiieHue. Poiib B NOIIOWIEHWH W TEPEABUKECHUU
BOJIbI MO COCyJaM HHUKHETO KOHEBOTO ABuUrarelis. OyHKIHOHAIbHBIN
MEXaHU3M PaIMaTIbHOTO TPAHCTIOPTA BObI U€PE3 KOPEHb.
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48. OyHKIMOHAJIBHBIE 0COOCHHOCTH TPAHCIIOPTA BOJBI IO COCYAaM
KcuieMbl. CpeTHUI TPOMEKYTOUYHBIN ABUTATEIIb, €70 POJIb.

49. SlBneHus ryrrauuu W 1iaya 'y pacteHuil. CBsi3b ¢ KOPHEBBIM
naByieHueM. OCOOCHHOCTH MPOSIBIICHUS, 3HAUCHUE.

50. Tpancniupanusi (BEpXHUN KOHIIEBOW JBUTATEIb), €€ (YHKIHO-
HaJibHas potib. [lokazaTenu TpaHcIUpaUyy.

51. Tpaucnuparnus. Buasl. @yHKIIMOHAIBHBIE OCOOCHHOCTH. B3au-
MOCBSI3b C IPYTUMH (PU3HOTOTUUECKUMU (PYHKIIUSIMHU Y PACTCHUM.

52. Bonnplit 0anaHc, BOAHBIN AehUIIMT U BOIHBIN cTpecc. 3aBUCH-
MOCTh OT BHJIOBOW NMPHUHAICKHOCTH. 3aBsiJaHUE KaK pe3yJibTaT Hapy-
IIEHUS BOJHOTO OajaHca y pacTeHHI,

53. Dkoinoro-pu3noiaoruyeckue 0cOOEHHOCTH BOJOOOMEHa y pac-
TCHUM.

54. MunepanbHoe nuranue. Ponp B xu3HHM pacteHuu. Mcropus
pa3BUTHSL.

55. MakpoanemenTtbl. CocTaB, PyHKIIMOHATLHOE 3HAYECHUE B KU3HU
pacTeHHM.

56. MukposneMenTtsl. CocTaB, (yHKIIMOHAIBHOE 3HAUYCHHUE B JKU3-
HU PACTEHUM.

57. ®yHKIIMOHATBHBIE OCOOCHHOCTH U BUJIbI MOTJIOMICHUS U TPAaHC-
MOpPTa HOHOB (AKTUBHBIM U TTACCUBHBIN ), POJIb.

58. Pob KOpHS Kak opraHa CMHTE3a CJI0KHBIX METa0O0JIMTOB, HEOO-
XOJIMMBIX JIJIS )KU3HEIECSITEIbHOCTH PACTECHUMN.

59. 3HaueHrEe KOPHEBOI'O MUTAHHS B PETYISIUU NPOLYKTUBHOCTH
pacteHuil. @U3NOJIOTMYECKUE OCHOBBI MPUMEHEHUS yI00peHUid. 3aBUCH-
MOCTb OT SKOJIOTUYECKUX YCIIOBUM, BO3PACTHBIX COCTOSTHUN PACTEHUSL.

60. ®03MHBIN TPAHCHIOPT BEIIECTB y pacTeHuil. 3HaueHue, QyHK-
[IUOHAJIbHBIE 0COOeHHOCTU. Poib B MHTErpanuu QpyHKIUN 11€JI0ro0 pac-
TEHHS.

61. duznonoro-OMoXUMUYECKasi pojb KICTOK-CITYTHUKOB B PETy-
JSIUUM TPAHCIIOPTa OPraHUYECKUX U MUHEPAIBHBIX COCIMHEHUM IO CO-
cynam (pI0dMbl.

62. OCcOOEHHOCTH OTJIOKEHHSI B 3allaCHbIE OpraHbl TPaHCIOPTH-
PYEMBIX IO cocyaaM (103Mbl BeliecTB. Pojib TOpMOHAIbHOM CUCTEMBI B
€ro peryJisiiiui U NpOJyKTUBHOCTH pacTeHui. llyTu ynpasneHus cus-
TETUYECKUMU aHAJIOTaMHU TOPMOHOB.

63. OyHKIMOHAIbHAS XaPAKTEPUCTUKA POCTA U PA3BUTUS PACTCHUI
(oHTOTEHE3), UX B3aMMOCBSI3b U OTJIMYME. 3HAUYCHUE B 'KU3HU PACTCHUH.
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64. OcHOBHBIE 3Tambl pocTa y pacTeHud. VX nepuoaudHOCTS,
(yHKIIMOHAJIbHBIE OCOOEHHOCTH, 3aKOHOMEPHOCTH POCTA.

65. SBneHue nMokosi y pacTeHui. 3HaueHue, TUMbI, (YHKIIMOHAIb-
HbIE OCOOEHHOCTH, ITyTH YIPABJICHUSI.

66. BausHue skojoruyeckux (paxkTopoB, BO3PACTHOTO COCTOSHUS
Ha POCT PacTCHHS.

67. Tponmm3msl pacteHnil. IX posib B pOCTOBBIX JIBWXXEHUSX. 3HA-
YeHUe, TUIBI, (PU3UOJOTHUECKNE MEXaHU3MBI MPOSIBJICHUS, TyTH PETY-
JISILIAY.

68. CBOMCTBO MOJIIPHOCTH Yy pacTeHuil. OyHKIUOHAIBLHOE 3HA4e-
HHE POCTOBOU PEAKIINU, ITYTH PETYJISIIAYN, TPAKTUUECKAS] 3HAYUMOCTb.

69. KoppenstuBHbiii pocT pacTteHnil. OyHKIIMOHAIIBHOE 3HAYEHUE.
Tunbl B3aMMOOTHOIIIEHUN MEX]Y Pa3JIMYHBIMH OpraHaMH, MYTH PETy-
JISALUY, IPAKTUYECKAS 3HAYNMOCTb.

70. PocToBBIE HACTHM, UX 3HAYEHUE, TUIIbI, MEXAHWU3MBbI MPOSBJIE-
HUSI, IPAKTHYECKOE UCTOJIb30BAHUE.

71. OcoOEHHOCTH BIMSHUSA JKOJOTHUECKUX (DaKTOPOB Ha pa3ind-
HBIC TUIIbI POCTOBBIX ABUKCHUN Y PACTCHU.

72. OcHOBHBIE 3Tanbl pa3BUTHA pacTeHnil. DoTonepuoan3M pacre-
Huil. Ero posib B perynsnuu pa3BuTus (OHTOT€HE3a) PACTCHUM.

73. OcobGeHHOCTH BIMSIHUSL (PAKTOPOB BHEIIHEH Cpe/bl HAa peryis-
LU0 OHTOI€HE3a PACTECHUM.

74. OcoOEHHOCTH BIIMSIHUSI OCHOBHBIX IPOIIECCOB MeTaboIu3Ma,
YCJIOBUSI MUHEPAIBHOTO MUTAHUSI HA OHTOTE€HE3 U MPOJTYKTUBHOCTH pac-
TEHUM.

75. Teopus uukianueckoro crapenus u omonoxenus: H.I1. Kpenke.
MexaHu3M 00BSCHEHUS OHTOT€HEe3a pacTeHUU. TeopeTnueckoe U Mpak-
TAYECKOE 3HAYCHUE.

76. XapaKTepUCTUKA BO3PACTHBIX M3MEHEHUW y pacTeHuu. Bnus-
HUE IKOJIOTUYECKUX (PaKTOPOB.

7°7. POonb rOPMOHAIIBHOW CUCTEMBI B PETYJISILIMM OHTOTE€HE3a pacTe-
Hul. DyHKIMOHATBHBIE 0COOEHHOCTHU. [IpakTHueckue nmpuemsl ympas-
JIEHHSI OHTOT€HE30M 3K30T€HHBIMU TOPMOHAMU.

78. OOIIKMe MPUHIMIBI YCTOMYMBOCTH pacTeHuil. duszmonoruye-
CKH€ OCOOEHHOCTH CTpEecca U pernapalun y pacTeHUH.

79. IlepcrieKTUBBI pa3BUTHUS PYyHAAMEHTAIBHON U TIPUKIATHON Pu-
3uoJiornu pacrenni B XXI Beke.

41



Jlutepatypa
OcHoeHas

1. Anexuna, H.J. ®usmonoruss pacrenuit /H.J[. Anexuna,
1O.B. bannokun, B.®. ['aBpuiienko. — M.: Akanemus, 2005. — 640 c.

2. T'aBpunenko, B.®. M30panubie riaBbl (PU3UOIOTUU PACTCHUM
/ B.®. I'agpunenko, M.B. I'yces, K.A. Hukutuna u ap. — M.: U3n-Bo
MI'Y, 1986. — 440 c.

3. Kperosuu, B.JI. buoxumus pacrenuii / B.JI. KpetoBuu. — M.:
Bricmas mkoia, 1986. — 503 c.

4. Kyzueuos, B.B. ®usuonorus pacrenuii /B.B. Ky3Henos,
I'.A. ImutpueBa. — M.: Beiciias mkosa, 2005. — 736 c.

5. Mengenes, C.C. @usnonorus pacrenuii / C.C. MexaseneB. —
CIIo6.: U3n-Bo CIIOI'Y, 2004. — 336 c.

6. Ilonesoit, B.B. ®usnonorus pacrenuii / B.B. IloneBoit. — M.:
Bricmas mikoia, 1989. — 464 c.

7. Pyoun, B.A. Kypc ¢usuonoruu pacrenuii / b.A. Pyoun. — M.:
Bricmast mkoia, 1984. — 576 c.

8. Sxymkuna, H.M. ®dusuonorus pacrennit /H.W. SxymikuHa,
E.1O. baxTenko. — M.: Bnanoc, 2005. — 463 c.

HdononHumenbHas

1. benukoB, II.C. ®wusuonoruss pacrenuii /II.C. benukos,
I'.A. Imutpuena. — M.: U3a-so PYJIH, 1992. — 248 c.

2. I'yneun, T. BBenenne B Omoxumuio pactenuit / T. ['ynBumn,
D. Mepcep. —T. 1, 2. — M.: Mup, 1986.

3. I'ancton, A. JKuznb 3enenoro pactenus / A. I'ancrton, I1. [eBuc,
P. Cerrep. — M.: Mup, 1983. — 550 c.

4. 3anpometoB, M.H. ®enonbabie coeaunenus / M.H. 3anpome-
ToB. — M.: Hayka, 1993. — 270 c.

5. KpacunbnukoBa, JI.A. buoxumusa pactenuii /JI.A. Kpacumb-
HUKOBa u Jap. — PoctoB H//l; Xaprkos, 2004. — 224 c.

6. Jlebenes, C.1. ®uzuonorus pactenuit / C.M. JlebeneB. — M.:
Arponpomusaar, 1988. — 544 c.

7. Jlenunmxep, A. OcHoBbl Ouoxumuu: B 3 1. / A. Jlenunmxep. —
M.: Mup, 1985.
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8. JIub6ept, 3. ®usznonorus pacrenuii / J. JInbodept. — M.: Mup,
1976. — 581 c.

9. JlyroBa, JI.LA. T'enetuka paszButusi pactenuid /JI.A. JIyTona,
H.A. IIpoBopos, O.H Tuxoxaees u ap. — CI16.: Hayka, 2000. — 539 c.

10. Menpenes, C.C. Dnekrpodusuonorus pacrtenuit / C.C. Men-
Benes. — CI10.: U3n-Bo CIIOI'Y, 1998. — 182 c.

11. HoBbie HampaBiienuss B (usnosiorun pactenuid /Ilog pen.
A.JI. KypcanoBa. — M.: Hayka, 1985. — 286 c.

12. ITunbmukoBa, H.B. ®usnosiorust pacTeHuii ¢ 0CHOBAMU MHUKPO-
ouosioruu / H.B. I[TunsimukoBa. — M.: Mup, 2004. — 184 c.

13. Perymanus »uU3HEAEATEIBHOCTH PACTEHUN XUMUYECKAMU CPEL-
cTBamH: cOOpHUK HayuHbIX TpynoB /Ilox pen. O.B. TuroBoit. — Spo-
cnasib: U3n-Bo Apl'Y, 1988. — 106 c.

14. PeiiBh, I1. CoBpemennas 6oranuka: B 2 1. / I1. PetiBH, P. OBepr,
C. AukxopH; niep. ¢ anra. — M.: Mup, 1990. - T. 1 — 2.

15. TuroBa, O.B. ®u3nosiorus BBICIIMX BOJHBIX PACTEHUN: yueO.
nocooue / O.B. Turosa. — Apocmasis: U3a-Bo Apl'Y, 1984. — 75 c.

16. ®u3nonaoruss U OMOXUMHUS CEILCKOXO3SUCTBEHHBIX PACTCHUHN
/ Tlon pen. H.H. TpetssikoBa, E.N. Komkuna, H.M. Makpymiuna u ap. —
M.: Koioc, 2000. — 640 c.

17. ®usnonorus pacTeHUM W DKOJIOTHS Ha pyOeke BEKOB: MaTe-
puansl Bcepoccuiickoll Hay4YHO-NPAKTUUECKON KoH(pepeHiuu. — SApo-
cnapib: N3a-Bo Apl'Y, 2003. — 266 c.

18. Xumuyeckasi peryJssius OpolecCOB KU3HEACATECIBHOCTH pac-
TeHuil: coopHuk HaydHbiX TpyaoB /Ilox pea. O.B. TutoBoi. — fpo-
cnapib: N3a-Bo Apl'Y, 1985. — 106 c.

19. Xumuyeckas peryJsius pocTa U pa3BUTHS PaCTEHUM: COOPHUK
HayuyHbix TpyaoB /Ilox pea. O.B. TuroBoit. — Spocnasns : W3a-Bo
Apl'Y, 1986. - 114 c.

20. YactHas ¢Qusnonorus moisieBbix KyabTyp. — M.: KomnocC,
2005.-343 c.

21. DBomouus ¢yHKuu B pacturenbHoMm wmupe / Ilox pen.
B.B. ITonesoun. — JI.: U3xa-Bo JIT'Y, 1985. — 243 c.

22. DKOJOTHUYECKUE ACTIEKThI PETYJISIIAA POCTa U TPOAYKTUBHOCTH
pacTeHuii:  marepuaibl  HayuyHod  koHbepenuuun /Ilom  pen.
O.B. Turoou — fApocnasinb: U3a-Bo Apl'Y, 1991. — 340 c.

23. FOcydos, A.T". JIekuuu no 3BOTOIUOHHON (HU3UOJIOTUH pacTe-
Huii / A.I'. FOcydos. — M.: Breiciias mkona, 1996. — 255 c.
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24. Bell, E.A. Secondary plant products. Encyclopedia of plant
physiology / E.A. Bell, B.V. Chardwood. — New Series. Vol. 8. — Sprin-
ger Verlag, 1980. — 674 p.

25. Buchanan, B.B. Biochemistry and Molecular Biology of Plants
/ B.B. Buchanan, W. Gruissem, P.L.Jones. — Rockville, Maryland,
American Society of Plant Physiologists, 2000. — 1367 p.

26. Taiz, L. Plant Physiology / L. Taiz, E. Zeiger. — Sunderland-
Massachusetts, Sinauer Associates Inc, 1998. — 792 p.

27. O030pHBIE U AKCHEPUMEHTAIIbHBIE CTaThU B KypHalax «Du-
3UOJIOTUSI pacTeHUi», «buoxumusy, «Ycrnexu COBPEMEHHOW OuoIo-
TUN», « DKOJIOTHSI» U JIP.

du3uonoz2ust pacmumesibHOU KJiemKu

1. AnbGeprc, b. Monexkynsapnas Ouonorust kietku /b. Anbeprc,
. bpait, JIx. JIstouc u ap. — M.: Mup, — 1994.

2. BacunbeB, A.E. ®@yHkimoHambHas MOPQOIOTHS CEKPETOPHBIX
kietok pacrenuii / A.E. Bacunwes. — JI.: Hayka, 1977.

3. Tamaneit, FO.B. I[lutonornueckue OCHOBBI auddepeHIranum
kcuiemsl / FO.B. I"amaneit. — JI.: Hayka, 1972. — 145 c.

4. I'amanent, F0.B. DHpomnazmaTtuueckass cetb pacteHui. [Ipowuc-
XOXJaeHue, CTpyktypa W GyHKuuu (TumupsizeBckue uTeHHs; 53)
/ FO.B. I'amanen. — CII0., 1994. — 81 c.

5. I'ennuc, P. buomemOpaHbl: MOJIEKyJIsIpHasi CTPYKTypa U (yHK-
nuu / P. I'eanuc. — M.: Mup, 1997. — 624 c.

6. BanoB B.b. Knerounsie ocHOBBI pocTa pactenuii. M.: Hayka,
1974. — 223 c.

7. Knmapkcon, JI.T. TpaHCOPT HOHOB M CTPYKTypa PaCTUTEINbHOMN
kietku / J1.T. Knapkcon. — M.: Mup, 1978. — 368 c.

8. Peakuusi KJIE€TOK Ha 3KCTpeMmalibHble Bo3aeuctBus. — M.; JL.:
Hayxka, 1963. — 170 c.

9. CanamaroBa, [.C. ®usnoioruss pacTUTEIbHOM KIETKH
/ T'.C. Camamarona. — JI.: U3n-so JII'Y, 1987. — 231 c.

10. Ckynaues, B.II. buosnepreruka. MemOpaHHble MpeoOpa3oBa-
tenu >Heprun. buoxumus memoOpan / B.I1. CkynaueB. — M.: Bpicmias
mkoiaa, 1990.

11. CkynaueB, B.Il. DHeprernka OHOJIOTHYECKUX MeMOpaH
/ B.I1. CxynaueB. — M.: Hayka, 1989. — 564 c.
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12. YapTpacTtpykTypa pacturenbHoi kinetku. — JI.: Hayka, 1972. —
132 c.

13. ®usuka obuonornyeckux Mmemopan. — M.: 3nanue, 1976. — 64 c.

14. Xonoc, B.H. Posib koMmapTMEHTOB METa0OJIUTOB B IpoIeccax
peryjmsilMi M aJanTaiuud  MeTa0oiM3Ma B PACTUTENIBHOW KIIETKE
/ B.H. Xonoc. — Kues: HaykoBa nymka, 1975. — 158 c.

15. MlecromanoBa, H.I'. I{utonorus pacrenuit / H.I'. [llecTona-
noBa. — XapekoB: U3a-Bo XI'Y, 1984. — 115 c.

domocuHmes

1. Kneiiton, P. ®ortocunre3. Pu3ndyeckrue MEeXaHU3Mbl 1 XUMUYE-
ckue monenu / P. Knetiton. — M., 1984. — 350 c.

2. Komuccapos, I'.I'. ®oTocunTe3: (PUHMKO-XUMHUUYECKHIN ITOIXO0.]
/ T".T". Komuccapos. — M., 2003. — 224 c.

3. Jlebenena, T.C. Ilurmentsl pactutensHoro mupa / T.C. Jlebe-
neBa. — Kues: HaykoBa nymka, 1986. — 87 c.

4. Mapaxkae, O.A. Dxonorudeckas ¢uzuonorus pacrenuit. doto-
CUHTE3 M CBeT: TekcT Jekiui / O.A. MapakaeB. — Spocnasib: 13a-Bo
Apl'Y, 2005. -95 c.

5. MuneeBa, H.M. PactutenbHble IMTMEHTHI B BOJIE BOJKCKHUX BO-
noxpanwnuil / HM. MuneeBa. — M.: Hayka, 2004. — 156 c.

6. MokponocoB, A.T. ®otocuHTeTHYECKasT (PYHKIUS M IEJIOCT-
HOCTh pAacTUTENbHOrO opranusma (TumupsizeBckue ureHus, 42)
/ A.T. MokponocoB. — M.: Hayka, 1983. — 64 c.

7. MokponocoB, A.T. ®otocuHTe3: (HU3MOIOr0-3KOJIOTUUYECKUE U
onoxumuueckue acnektol / A.T. Mokponocos, B.®. I"aBpunienko. — M.:
N3a-s8o MI'Y, 1992. — 319 c.

8. Pyoun, b.A. buoxumus u ¢usuonorust porocunresa / b.A. Py-
oun, B.®. I'aBpunenko. — M., 1977. — 328 c.

9. ®uzuonorus dorocuntesa / Iloxg pen. A.A. Huuunoposuua. —
M.: Hayka, 1982. - 317 c.

10. ®otocunte3 / Iloxg pen. lNosunmxu. — T. 1, 2. — M.: Mup,
1987. — 728 u 470 c.

11. Xnopodunn / [Tox pen. A.A. llnsik. — Munck, 1974. — 400 c.

12. Xomn, [. ®orocunre3 / JI. Xonn, K. Pao. — M., 1983. — 134 c.

13. Yaiika, M.T. buocunre3 xyopoduiia B mpouecce pa3BUTHUA
mractug / M. T. Yaiika, I'.E. CaBuenko. — Munck, 1981. — 168 c.
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14. DnBapne, k. ®orocunre3s C; u C,4 pacTeHUN: MEXAHU3MbI U
perymsuus / Jx. DnaBapae, . Yokep; noa pea. A.'T. MokpoHocoBa. —
M.: Mup, 1986. — 598 c.

AbixaHue

1. 'omoBko, T.K. JIpixanue pacteHuii. @U3NOJIOTHUECKUE ACTIEKTHI
/ T.K. I'onoBko. — CII0.: Hayka, 1999. — 204 c.

2. Pyoun, b.A. ®usnonorus u OUOXUMHS JbIXaHUS PACTCHUM
/ B.A. Pyoun, M.E. Jlanpiruna. — M.: U3n-Bo MI'Y, 1974. — 512 c.

3. CemuxaroBa, O.A. ®uznonorus apsixanus pactenuit / O.A. Ce-
muxatoBa, T.B. Yupxosa. — CII6.: CII6I'Y, 2001. — 224 c.

4. ®amunipiH, A.C. OOMEH BEIIeCTB M MPEBpAIllCHUE YHEPIHUU B
pactenusix / A.C. ®amunipiH. — M.: Hayka, 1989. — 637 c.

du3uosniocusi 800006MeHa pacmeHuu

1. I'yceB, H.A. Cocrosinue Bojbl B pactrenuu / H.A. I'yceB. — M.:
Hayka, 1974. — 134 c.

2. Konkesuu, B.H. Bonnblii oOmen pacrenuii / B.H. )KonkeBuuy,
H.A. T'yces, A.B. Kamuns. — M.: Hayka, 1989. — 256 c.

3. Konkesnu, B.H. TpancnopT BobI B PACTEHUH U €T0 SHIOTCHHAs
perymsuus / B.H. XKonkesuu. — M.: Hayka, 2001. — 73 c.

4. Kymnupenko, M.JI. ®uznonorusi BoJjooOMeHa U 3aCyXOyCTOM-
yuBocTu pactenuit / M.JI. Kymnupenko, C.H. [Teuepckas. — Kuivnes:
[Itunnna, 1991. — 306 c.

5. Tlaxomona, I''MI. Boansiii pexum pacrenuit /I'.U. [Taxomosa,
B.K. be3yrnos. — Kazansp, 1980. — 252 c.

du3suosozus MUHepasibHO20 numaHus

1. Bpeit, C.M. Azotnbsiii oOMeHn B pacteHusix / C.M. bpeit. — M.:
Arponpomusaar, 1986. — 199 c.

2. Baxmuctpos, .b. IIpoctpancTBeHHass OopraHu3anusi UOHHOIO
TpaHcnopta B KopHe. (49 TumupsizeBckoe utenue) / J[.b. Baxmuct-
poB. — M.: Hayka, 1991. — 49 c.

3. Usmaitnos, C.®. A3otHbiii oOMeH B pacteHusx / C.®. M3maii-
n0B. — M.: Hayka, 1986. —319 c.
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4. Kabara-Ilennuac, 3.A. MukposJ1eMeHThI B MTOYBAX U PACTCHUAX
/ 3.A. Kabara-Ilenauac, C. [Tenauac. — M.: Mup, 1989. — 439 c.

5. Kperouu, B.JI. YcBoenue u mMerabonu3M a3oTa y pacTeHUM
/ B.JI. KperoBuu. — M.: Hayka, 1987. — 486 c.

6. KypcanoB, A.Jl. TpaHcnmopT acCUMWISATOB B PpPACTCHUU
/ AJIL. KypcanoB. — M.: Hayka, 1976. — 646 c.

7. JIbBoB, H.II. MonubaeH B acCUMWISIIIMU a30Ta y PAacTEHUU H
MUKpoopranu3MoB. (43 baxosckoe utenue) / H.IL. JIbBoB. — M.: Hayka,
1989. — 86 c.

8. JIrortre, VY. Ilepeasukenue BemiecTB B pacteHusx / Y. Jliortre,
H. Xurna6oram. — M.: Koaoc, 1984. — 407 c.

9. Mapkapora, E.H. ®u3nosnoruss KOpHEBOr0 MNUTAHUS PACTECHUM
/ E.H. Mapxkaposa. — M.: 3n-8o MI'Y, 1990. — 102 c.

10. Cabunun, [[.A. V30paHHble TPYIbl 10 MUHEPAILHOMY IHTa-
Huto pacrenuii / J[.A. Cabunun. — M.: Hayka, 1971. - 512 c.

11. Marschner, H. Mineral nutrition of higher plants / H. Mar-
schner. — London et al.: Academic Press, 1995. — 889 p.

du3uosio2usi pocma u paseumusi pacmeHutl

1. byrenko, P.I'. buosorust kjieTok BBICHIMX PacTEHUN In Vitro u
ouorexHonorun Ha ux ocHoBe / P.I'. Byrenko. — M.: ®BK-ITPECC,
1999. — 160 c.

2. Bonorosckuii, 1.JI. ®utoxpoM — peryiasTopHbIi (HOTOPEIEITOP
pactenuii / 1.J1. BonotoBckuil. — Munck: Hayka u Texnuka, 1992. —
167 c.

3. I'amOypr, K.3. ®utoropmonsl u kierku / K.3. lamOypr. — M.:
Hayka, 1970. — 104 c.

4. T'opMoHalibHasi peryJsiinus OHToreHe3a pacteHuid /Ilom pen.
M.X. Haunaxsna. — M.: Hayka, 1984. — 240 c.

5. Hepdnuur, K. T'opMOHBI pacTeHMil: CHUCTEMHBIM MOAXOA
/ K. Hepdaunr. — M.: Mup, 1985. — 215 c.

6. Kedpemu, B.N. Poct pacrenuii / B.W. Kedbenu. — M.: Hayka,
1984. - 175 c.

7. JlytoBa, JI.A. buotexnonorus Beicuiux pactenuit / JI.A. Jlyto-
Ba. — CII0.: CIIoI'Y, 2003. — 228 c.

8. Ilonesoii, B.B. ®utoropmonst / B.B. ITonesoit. — JI.: M3a-Bo
JI'Y, 1982. — 249 c.
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9. lloneson, B.B. ®usnosorus pocra W pa3BUTHS PACTCHUHN
/ B.B. Ilonesoit, T.C. Camamarona. — JI.: U3g-Bo JII'Y, 1991. — 238 c.

10. Yopunr, ®@. Poct pacrenuit u nuddepenuuponka / ®. YopuHr,
N. ©wnurc; Tep. ¢ aarn. — M.: Mup, 1984. — 512 c.

11. Yaimaxsa, M.X. Perymsuuss nBeT€HMs BBICHIMX PAaCTECHUM
/ M.X. YaitnaxsH. — M.: Hayka, 1988. — 560 c.

12. IleBenyxa, B.C. Poct pacTeHunii 1 €ro peryJisaius B OHTOIEHE3e
/ B.C. llleBenyxa. — M.: Konoc, 1992. — 593 c.

Ycmoiuvyueocmb pacmeHuu
K HebniazonpusimHbIM ¢ghakmopam

1. buoxuMudeckre MHIUKATOPHI CTPECCOBOIO COCTOSIHUS JPEBEC-
HBIX pacTeHuil. — HoBocubupck: Hayka, 1997.

2. buoxumMusa UMMYHUTETA, MOKOs, cTapeHus: pactenuid / [lox pen.
JI.B. Metnunkoro u ap. — M.: Hayka, 1984. — 264 c.

3. HpsaxoB, HO.T. OOmas u wmoyekyisipHas (UTONMATOIOTHS
/ ¥O.T. OdpsixoB, O.JI. OzepenkoBckas, B.I'. [IxaBaxust u np. — M.: O0-
mectBo (uromnarosioros, 2001. — 302 c.

4. 3unuenko, B.A. Xumuyeckas 3amura pacTeHU: CpEICTBA, TEX-
HOJIOTHSI M JKoJiornueckast 0e3zomacHocTth / B.A. 3unuenko, — M.: Ko-
sgocC, 2005. — 232 c.

5. Kocynuna, JI.I'. ®u3unonorus ycTOWUYUBOCTH pacTEHUM K HeOJa-
ronpudatabiM  ¢aktopam cpeabl / JLI'. Kocynuua, 3.K. JIynenko,
B.A. AkcenoBa. — PoctoB v//]: U3a-Bo PI'Y, 1993. — 235 c.

6. Metnuukuii, JI.B. Kak pactenus 3amuiarorcs OT Ooje3HEeH
/ JI.B. Metmuukuii, O.JI. O3epenikoBckas. — M.: Hayka, 1985.

7. TlonkoBa, K.B. O6mas ¢uronaronorusi / K.B. [TonkoBa. — M.:
Hpoda, 2005. — 445 c.

8. IIponuna, H.b. Dkonoruyeckue crpeccol / H.b. [Iponuna. — M.:
N3a-80 MCXA, 2000. — 312 c.

9. CemenkoBa, N.I'. ®uronaronorusa / N.I'. Cemenkona, O.C. Co-
koJioBa. — M.: Akanemus, 2003. — 480 c.

10. Tapuesckuii, M.A. MeTabonu3mM pacTeHU IpH CTpecce
/ N.A. TapueBckuit. — Kazans: ®OH, 2001. — 448 c.

11. Tymanos, U.1. ®uznonorus 3akaavBaHus U MOPO30CTOMKOCTH
pactenuii / 1.1. Tymanos. — M.: Hayka, — 1979.
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12. Xouauka, II. Crparerus omoxumuueckoit aganrtamuu / I1. Xo-
yauka, /[x. Comepo. — M.: Mup, 1988. — 568 c.

13. Yupxkosa, T.B. ®usznonornyeckue OCHOBbI YCTOMYMBOCTH pac-
tenuii / T.B. Hupkosa. — CII6.: CIIOI'Y, 2002. — 244 c.

14. IlIxanuxoB, B.A. NmMmmynuter pactrenuii /B.A. Illkanukos,
FO.T. OpsixoB, A.H. CmupaoB. — M.: KonocC, 2005. — 190 c.

lMpakmukymbi

1. boabioit mpakTUKyMm 10 (PU3HOJIOTUU pacTeHui. MuHepanbHOe
nutanue. Ousuonorusa kiaetku. Poct u passutue /Ilox pen. b.A. Py-
ouna. — M.: Briciras mxona, 1978. — 408 c.

2. Bukrtopo, B.Jl. Ilpaktukym 10 (U3HOIOTUM PACTCHUMN
/ B.Jl. BuktopoB. — Boponex: U3n-eo BI'Y, 1991. — 160 c.

3. T'aBpuienko, B.®. bonbpmoi npakTukym mo (HOTOCUHTE3Y
/ B.®. I'agpunenko, T.B. XKuranosa. — M.: Akagemus, 2003. — 256 c.
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Anexuna, H.JI. ®wusuomormss  pacrenmit / H.J. AnexuHa,
1O.B. baninokun, B.®. ["'aBpuiienko. — M.: Akanemus, 2005. — 640 c.

2. Monoepagus:
I'onoBko, T.K. Jlpixanue pacteHuil. PU3UOJIOTHYECKUE ACIIEKTHI
/ T.K. I'onoBko. — CII6.: Hayka, 1999. — 204 c.

3. Yuebnoe nocobue:
TutoBa, O.B. ®u3nonorusi BHICHIUX BOJHBIX PACTEHUN: y4eOHOE
nocooue / O.B. Turosa. — Apocmasis: U3a-Bo SApl'Y, 1984. — 75 c.

4. Texcm nexyuii:
Mapaxkaes, O.A. Dkonoruueckas ¢puznosorus pacteHuid. DoTocuH-

Te3 U cBeT: TekcT jekuuit / O.A. MapakaeB. — Apocnasnb: U3n-so Sp-
'y, 2005.-95c.

5. Cmamus:

MapakaeB, O.A. AKTUBHOCTh OKUCIIUTEJIBHBIX (PEPMEHTOB U OCO-
OCHHOCTH pPa3BUTUS MHUKOPHU3bl B MOJ3EMHBIX opraHax Dactylorhiza
maculata (L.) Soo Ha pa3HbIx 3Tamax oHtorenesa / O.A. Mapakaes,
O.B. Turosa // bron. I'bC, 2000. — Bem. 180. — C. 77 - 84.

6. Kypuan:
Ousnonorusa pactennit. —2002. — T. 49. — Ne 3. — 480 c.

7. COOpHUK HAYUHBIX MPYOO8:

CoBpeMeHHbIE TPOOJIEMBl OHUOJIOTHUU, SKOJOTHH, XUMHHU: PErHo-
HaJbHBIM cOOpHMK HayuHbix TpyaoB /Ilom pen. B.H. Ka3una,
A.B. EpemeiimBuin, O.A. MapakaeBa. — fpocnasne: U3a-so Apl'Y,
2005.-276 c.

51



8. Mamepuanvi kongpepenyuii.
DuU3MOoNIOTHsI PACTEHUI M 3KOJIOTHS Ha pyOeke BEKOB: MaTepUaIIbl

Bcepoccutickoit HaydHO-TIpakTHYeCKoi KoHpepeHIunu. — SpociaBiib:
N3p-Bo Apl'Y, 2003. — 266 c.

9. Hemexcmosgbvlii ucmouHux:
Ladygin, V.G. Reduction of the Chloroplast Membrane System
Caused by Disorders in Early Stages of Chlorophyll Biosynthesis

// Plant Physiology, 2006. — Vol. 53, Ne 1. — P. 10— 25. (http://www.
maik.ru/ contents/plntphys/ plntphys1 6v53cont.htm)

52



[Ipunoxenue 3
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NucTutyT HAay4YHOU uHdopMauu —
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2. Hayunwie scypuanol:

®dusnonorus pactennit — http:// www.maik.ru/cgi-bin/list.pl?page=
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J. Willey Interscience — http://www.interscience.willey.com
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54



YVuebOHoe u3ganue

Pusmonorna pacteHumn

CocraBurenu: Upoe Muapa Kapiosna
Mapakaes Oner AHaTonbeBUY

Penaktop, koppektop A.A. AHTOHOBa
Kommnsrorepnas Bepctka M.H. IBanoBou

[Tonnucano B niedatsb 21.04.2006 r. ®opmart 60x84/16.
bymara tun. Yci. neu. . 3,25. Yu.-u3a. 1. 2,04.
Tupax 100 sk3. 3aka3

OpuruHan-MaxkeT MOJArOTOBJICH
B PEAAKIIMOHHO-U3AATEIbCKOM oTaene Apl'Y.

Otmeuarano Ha pusorpade

SpocnaBcknil rOCY1apCTBEHHBIM YHUBEPCUTET
150000 Apocnasne, yn. Coserckas, 14

55






dunsnonormna pacteHun




