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COCTABHUTEJIM:

Bnagumup Muxainosuny IOpun, npodeccop kadempsl KieToYHOH OHONOIME H
OHOMHXEHEPHH pacTeHHd BellopyCccKoro rocyqapCTBEHHOIO YHHBEPCHUTETA, HOKTOP
GHOJIOTHYECKUX HAyK, TIpodeccop;

OxcaHa I'enmHagneBHa SIxoBell, mOUEHT Kadenpsl KIeTo4HOH OHoNOruM |
OMOMIDKEHEpHHM pacTeHHiT Bemopycckoro rocynapcTBEHHOIO — YHUBEPCHUTETA,
KaHAMAAT OHOJIOTHYECKUX HayK, OLEHT;

lanuaa I'puropresHa OUIKMIOBa, AOUEHT KadeApbl KIETOYHOH OHONOTHH H
OuoMmHKeHepHH pacTeHHil Bemopycckoro rocyJapcTBEHHOTO — YHHUBEPCHUTETA,
KaHAUAAT OUONOTHYECKHUX HaYK, OLEHT

PEIIEH3EHTBI:

Kagenpa obumeit 6uonorun u 60TaHMKH YupexxaeHHs obpasoBanus «benopycckuit
roCyIapCTBEHHbIH TTeIarornyecKiii yHuBepcuTeT nMeHn Makcuma TaHka»;

Bnagumup Ilerposuy [lykano, 3aBegyrommit nabopaTopHedl  (H3UONOTHH
maTorenesa W 0OO0JNe3HEyCTOHYHBOCTH pacTeHud [oCyJapCTBEHHOro HaydyHOro
yupexnenuss «HHCTUTYT sKcrepuMeHTalnbHOH GotaHukd uMeHH B.®@. Kympesuua
HauonansHoii akageMud Hayk Benapycu», kaHIuaaT OHONOTHYECKHX HAYK

PEKOMEH/IOBAHA K YTBEPK/JIEHHUIO B KAYECTBE TUIIOBO¥A:
Kadenpoit wneroynodt Ouonormn H OwouMHXeHepHu pacTeHuil benopycckoro
rocymapctBenHoro yuusepcurera (mpotokoa Ne 8 ot 5 Hos6ps 2013 1.);

HayuHo-MeToquuecKuM coBeTOM Benopycckoro rocyapcTBeHHOTO YHHBEPCUTETA
(mportokon Ne 2 ot 25 Hos6ps 2013 1.);

Hay4HO-METOMYECKUM COBETOM TIO OHOJNOTHM, OHOXMMHHM U MHKPOOUONIOTHH
V4e6H0-METOMIECKOT0 00be THHEHHS TI0 €CTECTBEHHOHAYYHOMY 00pa3oBaHHIO
(mportokoi Ne 19 ot 29 Host6ps 2013 1.);

HayuHo-MeTomuueckum COBETOM o OUOIKOIOrHH U T€03KOTOTHA
V4eOHO-METOMUYECKOTO 00 BEIUHEHHA IO IKOIOTHIECKOMY 00pa3oBaHHIO

(mpotokoi Ne 3 ot 2 nexabps 2013 r.)

OrseTcTBEHHEIH 3a penakiwro: Bragumup Muxaiinosuy KOpun

OtBeTcTBeHHBIH 3a BEITyck: OkcaHa ['eHHanbeBHa SIkoBel]
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HOSCHHUTEJIBHASA 3AIIMCKA

Tumopas yueGHas nporpamMma mno yueGHOM mucuuMmMHe «®DuU3KMONTOrUs
pacTeHHA» pa3paboTaHa B COOTBETCTBHH C TpeOOBAHMAMH 06pa30BaTENbHBIX
CTaHIapTOB BBICIIETO 00pa3oBaHMs I[E€PBOH CTYMEHH II0 CHEHHANbHOCTAM
1-31 01 01 «broxorus (1o Hanpasrennam)» u 1-33 01 01 «Buoskomorus».

Vaebnas gucnumuHa «OHU3HONOTHA pacTeHUM» sBISETCS ONHOW U3
BOXHEHINMX (YHIaMEHTaBHBIX AUCIHUIUIMH B CHCTEME BBICHIETO OHOIOIUYECKOro
o6pazoBanust. DHU3NONOTHsS PacTEHUH TECHO CBA3aHA C GOTaHMKOM, GHOxuMHel,
TeHETHKOH, JAPYTdMH pas3felaMl OWOJOTMH W SIBISE€TCS METOJOJIOTHYEcKOo
OCHOBOH [IJIs1 M3YYeHHs CTPYKTYDPBI U (YHKIIHOHANBHON aKTUBHOCTH PAaCTHTENLHEIX
CHCTEM Ha BCEX YpPOBHAX HMX opraHuiauud. M3sydenue JnaHHON ydeGHol
JUCHHUIUTHHEL  JacT CTyJeHTaM COBpeMeHHble 3HaHHsd 00 0coBeHHOCTIX
OpraHW3alWH, 38KOHOMEPHOCTAX (YHKUHOHUPOBAHUS W CIOCOBAX perynsmun
(QHU3MONOTHYECKUX IPOUECCOB PACTEHUH, HEOGXOIUMBIE BBICOKOKBATH(UIHPOBAH-
HEIM cCrenuanucram-6uonoraM u 6uoskonoram. OcBoeHHe NporpaMMEl Kypca
Oyner cnocoOCTBOBATE WX DAasBUTHIO KaK  CIEHMAIHCTOB, 06Janaonmx
byHIaMEeHTaNbHEIMA 3HAHHUAME M IPAKTHYECKIME HABBIKAMH, HEOGXOIUMBIME TIPH
[IPOBE/ICHUM HCCIIEI0BAHUA HA COBPEMEHHOM Hay4qHO-METOMYECKOM YPOBHE.

Kypc «®u3nonorus pacTeHHH» COCTOMT W3 CEMHM OCHOBHBIX Da3feiloB, B
KOTOPBIX Ha COBPEMEHHOM YpPOBHE PacCMaTpPHBAXOTCH (PU3MOIOTHYECKHE (YHKIIHH
pacreHnit. Ocoboe BHHMMaHME yHENAETCS BONPOCAM DETYIAINM M HMHTETPauiH
IIPONECCOB Ha Pa3HBIX YPOBHAX OPraHM3aIlHH PAacTUTEIBHOTO OpraHu3Ma, a TaKKe
UX B3aHMOCBA3M C MPOIYKTHBHOCTBIO CENbCKOXO3SHCTBEHHBIX pACTEHMH H
nojaepxanuo 6uopazHoobpasus.

TunoBas ydebnas mporpamma mo ywebHOM auciumauHe «DHU3MONOIHSI
pacTeHHA» COCTaBIEHA C y4E€TOM MEXAHCHHUIUIMHADHBIX CBSI3€H M IIPOrpaMM IO
CMEXHBIM KypcaM XHUMHYecKoro H Owmonormueckoro mnpoduns («Xumusa»,
«buoxumus», «l'enetnka», «llutomorus u ructonorms», «MomekyspHas
Ouonorua» u ap.).

Iens xypca — chopMHMpOBATh Y CTYACHTOB LENOCTHYIO CHCTEMYy 3HAHHH o
(GH3NONOro-6NOXHMUIECKHX NPOIECCaX M MEXaHW3Max WX PeTyISHMM Ha Pa3HbIX
YPOBHSAX OpraHU3allUM PaCTUTENHLHOTO OpraHu3Ma.

3aga4u Kypca:

1) [IPEACTABUTL OCHOBHBIE CBENEHHS O (PyHAaMEHTaNbHBIX (H3IHOIOrO-
OHOXMMHUTECKMX IIPOIeccax, IIPOMCXOAUMX Ha DAa3sHBIX YPOBHAX OpraHH3aIlMH
PaCTUTENBHOTO OPraHu3Ma;

2) O3HaKOMHUTH CTYJEHTOB C COBPEMCHHBIMH METOOUYECKHMH H
NPaKTHYECKMMH pa3paboTKaMU 110 OCHOBHEIM pasjieliaM (M3NONOTHH PacTeHHH;

3) paccMOTpeTh MeXaHHW3MBl B3aMMOJEHCTBHS DPAaCTUTENLHOTO OPTaHH3Ma C
OKpYXKarolllel cpeo M KOHTPONS IPOAYKTHBHOCTH CellbCKOXO3SMCTBEHHHBIX
pacTeHHH.

B pesynerate n3ydenus yueOHON TUCIIUILTHHBI CTYACHT JOJKEH:

3Hame:



— OCHOBHBIE IIOHATHS, 3aKOHOMEPHOCTH (QYHKIMOHUPOBAHHS METabOMHYECKHX
CHCTEM H MEXaHU3MBI HX PErYJSLIHUU B PACTUTEILHOM OPraHU3ME;

— (QU3UKO-XUMHUYECKHE ITI0JXO/BI i METOMIBI H3yYEHUS PACTHTENIBHOTO OpraHu3Ma
Ha pasHBIX YPOBHAX OpraHU3aluH;

— 1po6ieMBl, TOCTIKEeHHUS B 001acTH (H3UOJIOTHH PaCTEHUH U MEPCHIESKTHBBL HX
HCII0JIL30BAHUA IJIS [IOBBIMIEHHUS MPOLYKTHBHOCTH PaCTEHUH;

ymems:

~ HCIIONIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH (PYHKIMOHUPOBAHUSA PACTHTENBHBIX
OpraHM3MOB B KauecTBE HAyYHOM OCHOBBI 3eMIIENENMA, PacTeHHEBOACTBA U
OGUOTEXHOJIOTHH;

— HCIIONB30BaTh METObI TEOPETUUECKOTO H SKCIEPUMEHTAIBLHOTO UCCIIEN0BAHUI
B GUTO(GU3NOIIOTUH,

— NIPOBONMThL IIOMCK M CHCTEMAaTH3HPOBaTh HAy4HYIO HHQOPMALMIO [0
OT/EJILHLIM pa3aeiaM (GU3HOTOTHH PACTeHUH;

e/1a0emo:

— OCHOBHBIMHU IpHEeMamMy 00pabOTKU SKCIIEPHMEHTAIBHbIX JaHHBIX;

— MeToJaMH OLIEHKH IIoKa3aTeled (U3HOJIOTHUYECKHX IIPOIECCOB HAa PasHBIX
YPOBHAX OpraHU3allMU.

B CcoOOTBETCTBUM C TUIOBBIMH y4YeOHBIMH IUTaHAMM IO HaIpaBIEHUSM
crenmansHOcTH 1-31 01 01-01 «BHoyorus (Hay4yHO-IIPOU3BOJACTBEHHAsS HeATEllb-
mHocTh)», 1-31 Ol 01-02 «buonorus (HaydHO-Iemarorddeckas IeATENBHOCTE)» H
TUIIOBEIM y4eOHBIM MiaHoM 1o crenpanbrocty 1-33 01 01 «Bbuoskosnorus» TUOBas
y4eOHas nporpamMma 1o y4eOHol nucuuiuinte «DU3HONOTUs. pacTeHHH» paccuMTaHa
Ha 210 gacoB, B Tom umcie 112 9acoB aymuTOpHBIX: 56 — JIEKLHOHHBIX H 56 —
71ab0paTOpPHBIX 3aHATHH.

IIPUMEPHbBIIA TEMATHYECKWM ILJIAH

Ne AyAUTOpHBIE Yachl
pasnerna HaumenoBaHHe pa3aenoB U TeM Jlabopa-
U TEMBI Bcero | Jlekuuu | TOpHBIE

3AHSATUS
I v | Beegenue 2 2 -
II y CrpykTypHO-QYHKIIHOHANBHAS 12 4 3
OpraHM3alyis PaCTUTENILHOH KIISTKH

III ®oTocuHTE3 30 14 16
v JlpixaHue pacTeHui 16 8 8
v Boubifl 0OMEH pacTeHHA 16 8 8
VI MpuHepalbHoe THTaHHe PacTeHUH 16 8 8
viI Poct u pa3BuTHE pacTeHUH 12 8 4
VIII | ®usnonorus crpecca 8 4 4
HUTOrO: 112 56 56
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COJAEPXAHHUE YYEBHOI'O MATEPHAJIA

I. BBEJAEHUE

IMpenmer ¢u3uonoruy pacTeHuit. MOoJeKyApHbIH, (GUIUKO-XUMUYECKUH,
9KOJIOTUYECKUH ¥ SBOJIFOLHOHHEBIC acrekTsl (usuonoruu pacreHudl. O6bexT
¢usmoniornn  pacteHdii, ero  ocobeHHOCTH.  PasHooOpaswe  0OBEKTOB,
XapaKTepU3YIOIIUXCA (POTOTPONHBIM 00pa3oM JKW3HH. 3ajaddl  (HH3HONOTHA
pacteHuit. DTansl pasBuTHs (U3MONIOTHHA PACTEHUH, ee CBs3b ¢ OOLIMM pasBUTHEM
OuoTorMy M npakTUKoH. OCHOBHBIE Hay4HBIC IIEHTPEI, 3aHAMAIOIIHecs [1pobieMaMu
¢busmonoruu pacrenuit B benapycu u 3a pyGexom.

[TpoGaems! coBpeMeHHOU (uzuonoruu pacreduil. TeMaTuka W 33/a4¥ HOBBIX
pazzienoB (U3MONIOTMH PAacTEHNUH, TaKMX Kak reHoMHKa, HeHOMHUKa, MeTaboIOMHKA,
6uonHdpopMaTrHKa, CHCTEMHAas GHOJOTHS PACTEeHHUI, MOJIEKY IspHAs GHOTEXHOIOTHS 1
np. dusnosnorus pacTeHuH M IpoblieMBl COBpeMeHHON IIMBUIIN3AUMH: reHeTHYeCKas
MOAU(UKAIHI OPraHu3MOB, IIOOANbHOE MOTEIIEHHe, HKOJIOTHYECKHe W3MEHEHH,
YCTOHUNBOE IPOU3BOICTBO IIPONYKTOB ITHTaHUS W OHOTOIUIHBA, ITOIIEp/KAHHE
6uopasHoobpasusi.

II. CTPYKTYPHO-®YHKIIHOHAJIbHASI OPTAHU3ALINS
PACTUTEJBLHOMU KJIETKH

MonexymnsipHasi cTpyKTypa KOMIIOHEHTOB PacTHTENILHOH KJIETKH, 0COOeHHOCTH
X CTPOCHHA B CBS3H c Omonormdeckoil ¢yHknueit. Kierounas crenka. [lonsrue
aroracTa U cumiutacra. Iluronnasma. SAnpo. [Inactuner. Pubocomsr, MUTOXOHIPHH,
BaKyollb, IIa3MOJECMBl, MHKpPOTPYOOUYKH, MMKPOPHIAMEHTBI, IEPOKCHCOMEI,
JM30COMBI. ODHJIOMNIa3sMaTHYeCKUH peTtuxymyM. Ammapar [ompmku. @usuxo-
XUMHYECKAE CBOMCTBA IIUTOILNA3MBI, €€ B3aMMOJAEWUCTBHE C BHEIUHEH CpeoH.
CrpykTypa ¥ QyHKIUS MeMOpaH pacTHTeIbHOH KieTku. [IpoHunaeMocts MeMOpaH.
INpunnunel perynsiuy  (U3KOIOrHYECKUX IIPOIECCOB HA KIETOYHOM YpPOBHE.
ODyHEKIHOHATTBHOE  B3aUMOZEHCTBHE  OTHENBHBIX  KOMITAPTMEHTOB  KIIETKH.
JKuz3HeHHBIM MK PaCTUTENLHOM KIIETKH.

1. POTOCUHTE3

Ou3uKO-XUMHIecKasd CYHIHOCTh ()OTOCHHTE3a H €ro poib B IIpolieccax
JHEPreTHYEcKOro ¥ IUIACTHYeCKOro oOMeHa pacTHTelbHoro opranusma. O6iime
3aKOHOMEPHOCTH U 3HaueHHe (POTOCHHTE3a.

CrpykTypHasi opraHusamys (oTOCHHTeTHYecKoro ammapaTta. JIMCT kak opraH
¢doTocunTe3a. XIJIOPOIIIACTBI, X CTPOCHHE, OGHOXHMHYECKMEA cocTaB U (YHKIHH.
buorenes xnoporactos. [TNrMeHTHBIE CUCTEMBI (POTOCHHTE3HPYIOIIMX OPTaHH3MOB.
X1opoduILIBL, HX CTPOCHUE, XMMUYESCKHE U (pU3MIecKie CBOHCTBA. POJIM OTIENBHBIX
CTPYKTYpHBIX 4acTeli B MojieKyle xiopodmuia. OCHOBHBIE CTaIUH U XHUMH3M
peakumii 6uocunTesa xnopodmina. OyHkipu xsnopodumnos. KapotuHoume!, ux
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CTpoenMe, KilaccHpHKalus, CBOHCTBA ¥ GYHKIMH. BHIHXPOMOINPOTEHHE
(buxobumunsr). CTpykTypa, cBoMCTBA U GYHKUUH GHIMXPOMOIPOTEHHOB.

Opranusanys 1 GpyHKIHOHUPOBaHHE MUIMEHTHBIX cHcTeM. [loryoleHue cpeta
[IUTMEHTaMH.  DJIE€KTPOHHO-BO30YXK/CHHBIE COCTOSHHA [MIMEHTOB M THIIBI
J€3aKTUBAllMK  BO3OYXIECHHBIX COCTOSHHUM. MHurpanus SHEPruM B  CHCTEME
boToCHHTETHYECKUX TNHIMEHTOB. IIoHATHE O CBeTO-COGHpANOIEeM KOMILIEKCe,
doTocuHTEeTHUECKOH eNMHMIE M peakUMOHHBIX LEHTpaX. lIpeAcTaBleHWe o
MOJIEKYJIIDHON CTPYKTYype, MeXaHH3Max (GYHKUHOHMPOBAHHS W B3aMMOIEHCTBUA
InByx Qorocuctem. IIpUHIMI oOpraHu3alMd M peryaaius (QyHKIMOHHPOBAHUA
SMEKTPOH-TPAHCIIOPTHOH wenu ¢ortocunreza. CTpoeHWe ©W POJb  OTHEIBHBIX
3JIEMEHTOB ($hOTOCHHTETHYECKOIH 3IeKTPOH-TPaHCIIOPTHOH LelH.
DoTohochopUIUpOBaHHe, €ro THIB, XapakTepucTuka. CTPyKTypa M MEXaHH3M
pabotsr kommurekca AT®-cuHTaskl.

Knaccuduxkaius pacrenuit no merabonusmy CO; B potocunTese. Meraboanim
yriepona B mpouecce (orocuHTesa. Ci-IlyTh (OTOCHHTE3a, OCHOBHEIE STAIBI, UX
xapakrepucTuka. IlpWposa mnepBuYHOro axuenmropa YIIEKHCHAOTEL. Cy-IyTh
(oTocuHTe3a, €ro 0COOEHHOCTH U XapaKTepUCTHKA. MeTaGomu3M yIiepona Mo TUITY
TONCTAHKOBBIX (CAM-1uki). doToapixaHue U MeTaboNu3M TNIMKOJIEBOH KHCIIOTHI
(C, -iyTh).

IMokasarenu ¢oTocHHTe3a: HHTEHCHBHOCTH, (OTOCUHTETHYecKUH MOTeHLHAl,
UHJEKC JMCTOBOH MoBEPXHOCTH. POTOCHHTE3 U ypoKail. 3aBUCHMOCTL (OTOCHHTERA
OT GaKTOpOoB BHeIHeH cpejibl. DHIOreHHas perymsnus poTochHTesa. CoBpeMeHHbIe
METO/IBI U3yHIeHHSA POTOCUHTESA.

IV. ILIXAHUE PACTEHHIA

3HaueHHe IBIXaHUS B JKM3HU pacTeHuil. MCTOpUs pasBUTHA IpeACTaBICHUH 0O
aeixanud  pacTeHud. Teopus B. WM. Ilammaguna. TlokasaTenum  ApIxaHus:
HMHTEHCUBHOCTE H JBIXAaTEIbHBIA KO3 dHuIueHT.

(DepMEHTHEIE CHCTEMBI JIBIXaHHA. Y4acTHe (GEepMEHTOB pa3IMYHLIX KJIACCOB B
npixanud. Jlerxatenbuele cyOcTpathl. IIyTH AHCCHMHIALMU yrieBofoB. | HKOMU3,
€ro CyTh, JHEpreTMKa. LIMKN Ju- W TpUKapOOHOBBIX KHCIOT, UMKI Kpe6ea-
Kopubepra. OxucIuTenbHEIH HeHTo30(G0chaTHEIA LUK M €r0 Poilb B MeTaboN3Me.

Hcnone3oBanre B KadeCTBe MBIXATENbHBIX CyOCTPaTOB KMPOB U Genkos.
B3zavMocBs3b NpeBpameHys yriIeBOL0B, GeNKoB 1 XKUPOB.

MuTOXOHIpHH, HX CTPYKTypa ¥ (YHKIHUH. DJIEKTPOH-TPAHCIOPTHAs Ielb
JBIXaHUs, XapaKTEPUCTHKA ee KOMIIOHeHTOB. OKUCIUTeNsHOE (GOCHOPHINPOBAHYE B
9JICKTPOH-TPAHCIIOPTHOM IenH, 3Heprerndeckas sddexrusHocts. CyGcTpatHoe u
OKHCIHUTEIbHOE PoCcHOpIIMpOBaHHUE.

3aBMCHMOCTE ABIXAHHA OT BHYTPEHHHX M BHEIIHHX (akTopoB. OcoGeHHOCTH
JBIXaHUS pPacTeHUM.
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V. BOJAHBIN OBMEH PACTEHWI

CrpykTypa ¥ (U3MKO-XMMHYECKHe CBOWCTBA BOABL. Ponb  BOAEL B
KU3HENeATeTbHOCTH pacTeHu#. TepMmonunaMudeckwe OCHOBBI  BOmooOMeHa
pacTeHUH: aKTUBHOCTH BOABI, XHMUYECKHH TOTEHIMAN BOJABI, BOAHBIA MMOTEHIMAI U
€ro COCTaBIAIOLIKE.

[MocTynsiende BOABI B pacTeHHMe. MeXaHH3M TpaHCIIOPTA BOABL Yepes
IUIa3MaTHYecKue MemOpaHsl. MomeKyapHas opraHH3anus U QyHKUUA aKBaIlOPHHOB
(BOZHBIX KaHANOB), peryianus HX paboTsl. BonHrii Gananc pacrenuid. ['pamuent
BOJIHOTO IIOTeHIMaNa — IBIDKYINas CHJia [OCTYIUIEHUSA M NepelBUXEeHHs BOABl B
KJIETKAX, TKaHAX U PaCTeHHH. 3aKOHOMEPHOCTH IOCTYILICHHUS BOJHI B KIIETKY.

KopreBas cmcTeMa KaK OpraH IOIIOIIEHHS BOAbL. HIDKHUH U Bepxmmit
KOHLleBOM jpBurartend. KopHeBoe pnaBieHHe, ero 3HavYeHHE H 3aBHCHMOCTb OT
JefcTBHA BHEIIHMX (akTopoB. JIBHXKYyILME CHIBI BOCXONSINETO TOKA BOJBL.
INporecchl KOre3uy U afAre3uu. ['yTTalus, ee MEXaHU3M.

Tpancnumpauus. buonorudeckoe 3HayeHHe TpaHCIMpauuu. Y CTHUYHAf,
BHEYCTbMYIHAS TPAHCHUPALUU U MOJICKYJIIpHas QH3HONOTUS yCThHYHEIX IBHXKCHMU.
ITokazatenu Tpacnupalvd: HHTEHCHBHOCTb, TPaHCHHUPALMOHHBIA KO3(QUIMEHT,
KoaduruenT BomonoTpeOIeHHsA. BiMsHHe HA TpaHCHUPAMIO BK30TEHHBIX U
3HIOTEHHBIX (aKTOPOB.

VI. MUHEPAJILHOE INTAHUE PACTEHUIN

OneMeHTHl MUHEPAJBHOTO IHTAaHHA, HEOOXONMMEIE Ul JKM3HENEATeIHHOCTH
pacteHuif. MakposaeMeHTE: a3oT, ¢ocdop, Kamuil, cepa, KanbLuil, Maraui.
MUuKpo3TIeMEHTBL: JXene30, Meb, Mapradel, IMHK, MoJIubIeH, KoGasT, Gop. Pons u
GyHKIMOHANbHBIE HApYIIGHMs IIPM HEIOCTATKE B pACTeHMM MHKpO- U
MakposjieMeHToB. CTPYKTypHas ¥ KaTaluTH4eckas (pyHKIHAA HOHOB B MeTaboIi3Me.

Ilpexcrapnenns © B3aUMOJEHCTBHM MOHOB: QHTArOHM3M, CHHEPIHU3M,
aJIUTUBHOCTb. MOoNeKyaspHEIE OCHOBBl 3THX B3auMopeiicTeuii. [locTymneHne
MHHEPaIBHBIX BEIUECTB. TPaHCIOPT HOHOB Yepe3 IUIA3MaTHYeCKyr) MeMOpaHy.
IMaccuBHRI ¥ aKTMBHEIA TpaHCIOPT. HOHHBIE KaHanbl, WX CTPOEHHE W
GyHKIMOHANEHAS AKTHBHOCTh., POJIE TPaHCIOPTEpOB M TpaHciopTHRIX ATdas.
Crpyktypa u ocHoBHEle Tumbl AT®a3. 3HadeHHe peryjsuud MeMGPaHHOTO
TIOTEHNHANA IS IIPOLECCOB NOCTYILIEHHs HOHOB B KIETKY.

BrwxHuil TpaHCTIOpT HMOHOB. PainanbHOe IepeMelleHHe HOHOB B KOPHE:
CHMIUIACTHYECKUA M aNoIIaCTUdecKMH IyTH. QDYHKIUM KOPHEBBIX TKaHeH B
panuanbHOM TpaHcmopTe. JlanpHHH TPaHCIIOPT MOHOB B pacreHud. Bocxomsmui u
HUCXOMSIUMHA TOK MHWHEpDAIbHBIX SJIEMEHTOB M  BEIECTB B  pacTEHHH.
[IpocTpancTsenHas OpraHU3alus HOHHOIO TPAHCIOpPTa B Kopue. VHTerpaups u
peryJslds TpaHCIOpTa B MEJIOM pacTeHHM. PaluoHaNu3alldsi MHHEPAILHOTO
IIUTaHUe KakK Ba)KHEHIINH dakrop HOBBIIICHUS IIPOAYKTHBHOCTH
CEJILCKOXO3SICTBEHHBIX pacTeHUH.
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VIL. POCT ¥ PASBBUTHE PACTEHUM

Obuwre 3aKOHOMEPHOCTH poOCTa M pa3BUTUA pacTenuit. Kpusas pocra.
Onpenenenue moHsTHI “oHTOreHes”, “poct” H “pa3BHTHE”. Iepuoguzauus
onTorenesa. Ilokasarenu pocra pacrenui.

MonexynsipHple M KIETOUHBIE OCHOBHI POCTa H pa3BuTHs. Kiiaccuueckhe u
COBpEMEHHBIE TCOPHU DPOCTA PAaCTIKCHHEM pacTUTeNnsHOM Kierku. Jloxamuzamms
pocta y pacreHul. Ilonsprocts. TOTUIOTEHTHOCTb. 3aBUCHMOCTE pOCTA OT
TIOYBEHHO-3KOJIOTHYCCKUX (haKTOpOB. SIBIeHHE IIOKOs, €r0 afanTHBHAS GYHKIHS.

DHUTOTOPMOHBI KaKk XMMHYecKue (AKTOpPEI, PETyIHPYIOIMe POCT H pa3BHTHE
pacteHni. OCHOBHBIE TPYNIBI  (GUTOTOPMOHOB:  AyKCMHBI, THOGEpEIUTHHBL,
LUUTOKHHHHBI, a0CIIH30Bad KHCIIOTA, ITHIeH. HOBEIe TOpMOHOIIONOGHBIE COCUHEHUS:
GpacCHHOCTEPOMABI, XACMOHOBAA M CANMI[HIOBAs KHUCIOTHI, CHCTEMHH MU Jp.
Jloxanuzauus GuocHHTE3a (HTOTOPDMOHOB B pPAacCTEHHH M HX TPAHCIIOPT.
OcoGeHnoCTH NEfCTBUS HPUTOTOPMOHOB Ha POCT pacTeHHiL.

CuHTeTHYECKHE PEryNIATOPBI POCTA, HX NIPUPOJIA U HCTIONB30BAHHE: TePOHLMIBI,
PeTapaHTbl, PEryNsTOPE! CO3PEBAHHUS U TTOKOS, He(ONTHAHTEL.

JBrxeHre pacTeHHil, TPOTIU3MEI M HACTHH.

PasBurue pacrenui, OCHOBHBIC 3Talbl pasBUTHA. JKU3HEHHBIH MK pacTeHHl.
Tepmonepuopusm. DoTonmepuonusM. Peryasuus (OTONEPHOLUYECKHX peaxiuit
¢uToxpomMoM. DPUMOIOTHS LIBETEHUS H CTAPEHHUS PACTCHHUIL. MeXaHU3MBbI KITeTOUHOMH
CMEpTH ¥ pacTeHUH.

VIII. ®U3HO0JIOTUS CTPECCA

Obmue noustusa. Crpecc, apanTtauds, ycToiumpocTs. Tpuaga Cenbe B
NPHIIOXKEHHH JJIs pacrenud. OOpaTuMBIC H HeoGpaTUMble MOBPEXKIEHHA TKaHed u
OpraHoB pacTeHHs. Kpuruyeckue nepHojpl BO3JNEHCTBUS CTPECCOBEIX (AKTOpOB Ha
pacrenusi. CTpecc, KaK OCHOBHBIA (aKTOp, NHMHUTHPYIOLIHH NPOTYKTHBHOCTE
CENIbCKOX039HCTBEHHBIX pacTeHHU.

MonekynspHele ¥ KI€TOUHbIE MEXaHHU3MBI BOCTIPHSTHS CTPECCOBBIX CHIHAJIOB.
Ponp Ca® ¥ peloOKc-CUTHATH3ALMH B Pa3BHTHE TIEPBAYHOMN CTPEeCCOBOH peaKi[UH.

3acojienue TI0YB, €ro IpPHYMHA M TIOCHEACTBHS I CEJILCKOTO XO3SHCTa,
Guoceps! ¥ venoBedectsa. MoneKky IpHbIE H KIETOYHbIE MEXAHH3MBI TTOBPEHKICHHS
pacTeHui npu 3acoeHHH. MeXaHH3MBI COJIeyCTOMYHBOCTH PaCTeHHUI.

HelCTBHE MOHMKEHHBIX U IIOBBILICHHBIX TEMIIEPATYP HA PACTEHHs. MeXaHH3MBbI
aJanTalMd pacTeHWd K HM3MEHEHMIO TeMIepaTyphl. Pu3HOIOro-6GHOXUMHYECKas
IpUpOJa YCTOAIUBOCTH PACTEHHH K OTpUIIATeNBHEIM TEMIIEPATYPaM.

BonHslii meuIUT M 3aCyX0yCTOMYMBOCTE pacTeHnii. COBMECTHOE AeilCTBUE HA
PacTeHME HENOCTaTKa BIard M BBICOKOH TemnepaTypsl. OcOGeHHOCTH YCTORIUBOCTH
Y ME30(HUTOB H KCEPOPHTOB.

BnusHue Ha pacTenme mM3GbITKa Brard, (akTopel, O06GYCIOBIHBAIOLIHE
YCTOHYHBOCTE DACTEHHH IIpH 3aTOIUICHHH. BIMsHWE TIMIIOKCHM Ha pacTeHwus,
aJIANTHBHBIC H3MEHCHHUS B YCIOBUAX TMIIOKCHH.



I'a3oycToiiunBOCTE pacTEHHH.

[ToBpexxeHNE pacTeHUH NpH NATOreHHOH aTake. MojeKyNsipHEIE MeXaHH3MBEI
pacro3HaBaHUs XAMHYECKAX M (H3MYECKUX CHIHAJIOB IIATOTEHOB Ha IOBEPXHOCTU
xnerkd. CucTemMa YCHIGHUS CTPECCBOrO CHTHANa W Pa3sBUTHE  PeaKiiHu
TMIEPYyBCTBUTENBHOCTH. MeXaHU3Mbl YCTOMYMBOCTH pPACTEHHH K MATOTEHHBIM
opraHu3Mam.

HHOOPMAIINOHHO-METOAUYIECKAS YACTH

JIUTEPATYPA

OcHOBHas:

1. fOpun B.M. ®usnonorus pacrenuit. Y4eonuk / B.M. IOpun. Muuck: BI'Y,
2010.

2. Meosedee C.C. ®usmonorus pactennid. Yueouuk / C.C. Mensenes. CII6.:
BXB-Ilerepoypr, 2012.

3. Anexuna H.J]. ®u3uonorus pacTeHuii. Y4eOHUK it CTyAeHTOB By30B / H.]I,
Anexuna, }0.B. bamHokun, B.®. I'aBpunenxo u ap. M.: Uznatensckuil HeHTp
«Axkagemusi», 2005.

4. Kysneyoe B.B. ®uznonorus pacteHuid. YueOHUK st By30B / B.B. Ky3Heros,
I".A. Imutpuesa. M.: Beicimas mikona, 2005.

5. IIoneeoui B.B. ®uznonorus pacreunii / B.B. [Tonesoit. M.: Beicmr. k., 1989.

6. Tpemvaxoe H.H. ®uznonorns u OHOXUMES CeNbCKOXO3MMCTBEHHBIX
pactenuii. YueOnuk / HH. Tperbsaxos, E.X. Koumkur, HM. Makpymms # np. M.:
Komoc, 1998.

7. Axywxuna HH. ®usnonorus pacTeHHil. Y4eOHUK I CTYIEHTOB BY30B,
obyuaroImuxcs o crenuansHoctd «buonormss» / HU. SAxymxuua, E.JO. Baxrenxo.
M.: 'ymanwutap. u3z. neutp BJIAJIOC, 2005.

JHomomuuTensHas:

1. Anbepmc b. MonexymsipHasi 6uostornst knerku. T.5. / B. Anbepre, [1. Bpei,
Ix. JIstouce, M. Padd, K. Pobeprte, x. Yorcon. M.: Mup, 1987.

2. Taspunenko B.®. M30panHble TaBbl (U3MONOHM pacTeHuit. YdeOHOe
nocobue / B.®. I'aspunenko, M.B. I'yceB, K.A. Hukuruna, ILM. Xopman. M.:
MI'Y. 1986.

3. I'yosun T. BBenenue B 6moxumuro pacrenmit. T. 1 u T. 2. / T. T'yasun, O.
Mepcep. M.: Mup, 1986.

4. Kpemosuu B.JI. bnoxumus pactenuii / B.JI. Kpertosuu. M.: Bricias mkoia,
1986.

5. Kuoppe /I.I. buonormaeckas xumusi / JI.I. Kuaoppe, C.JI. Meisuna. M.:
Bricmas mkoia, 1998.

6. TepMuHONIOrHs pocTa U pa3BuTus pactenuit / [lox pen. M.X. Yaiinaxsua. M.:
Hayxka, 1983.

7. Llepbaxoe B.I'. buoxumms / B.JI. Illepbakos, B.I'. JloGanos, T.H.
[Npyauukosa u np. CII6.: TUOP/I, 2003.
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METOAMYECKHE PEKOMEHJIAIIAH 11O OPT AHM3AIINHK
CAMOCTOSITEJABHOR PABOTHI CTY/IEHTOB

st usydenns GU3MONOTHY pacTeHHit, IOATOTOBKU K NPaKTHIECKAM 3aHSATHIM
U yNpaBISeMOH CaMOCTOATENBHOH paGoTe CTYZEHTOB CTyHEHTAM MOKHO
UCMONE30BATh ONMH M3 y4eOHHKOB, NEpPEYHCIEHHBIX B pasiene «JIureparypa:
OcHoBHas». [yt Gonee yrnyGneHHON OATOTOBKH CTYNEHTAaM IIPEJIAraeTcs clMcoK
TOTIOHUTENBHON JTUTEPATYphI, BKIIOYAIONME y4eGHble MOCOGHS, IUTEPaTypy IO
(DH3HONIOTHYECKHM METOAM.

Hist opraHM3aUMM  caMOCTOSTENbHOH —paGoThI CTyIEHTOB MO0 y4eGHOl
JUCLUIITHHE CIIENYeT UCIOJIb30BaTh COBPEMEHHbIE HH(OPMALHOHHBIE TEXHOIOTHH:
Pa3MECTUTh B CETEBOM JOCTYNE KOMIUIEKC YUYeOHEIX M y4e0HO-METOIMYECKHX
MaTepuanoB  (y4eOHO-MpOTpaMMHble — MaTepuaibl, yuyeGHOE W3mamde s
TEOPETHYECKOTO U3YYCHHUs TUCIUILINHEL, METOMYECKHE YKA3aHHA K JAGOPaTOPHEIM
3AHATHAM, MATEPHATIBI TEKYIUEH ¥ HTOTOBOH aTTeCTALHH, [IO3BONAIOIYE OIIPEIEIHTE
COOTBETCTBHE yueOHoi JEeATeTbHOCTH obyuatoumxcs TpeboBaHuAM
00pa3soBaTeNbHBIX CTAHZAPTOB BBICHIErO OGpA30BaHUs M y4e0HO-IIpOrpaMMHO
JOKyMEHTAUMH, B T.4..BONPOCH Ul TNOATOTOBKH K 3K3aMeHY, 3aIaHUi, TECTEI,
BOTIPOCHI MU CAaMOKOHTPOIIA,\ TEMATHKa peepaToB U JIp., CIHCOK PEKOMEHIyeMOi
JUTEPATYpPhI, KHYOPMAIMOHHBIX PECYPCOB H . ).

O(PexTUBHOCTE CAMOCTOATENBHONH PaGOTH CTYNEHTOB IIPOBEPSAETCI B XOJE
TEKYLICTO M UTOrOBOTO KOHTPONA 3HaHMH. [[ns obmell oLeHKH KadecTBa yCBOSHMS
CTyJHTaMH Y4YeOHOIO MaTepHala DeKOMEHIYeTICs HCIONB30BaHe PEHTHHTOBOM
CUCTEMEI,

NEPEYEHB PEKOMEHAYEMBIX CPEJCTB JMATHOCTHKH

TumoseiMM ~ y4eGHBIMH  [UIaHAMM 10  HAIPABICHHAM  CIEMHATBHOCTH
1-31 01 01-01 «Buonorus (HAYYHO-MPOM3BOACTBEHHAS JeATeIbHOCTE)»,
1-31 01 01-02 «Buonorus (Hay4HO-mIemarormyecKas IEATENBHOCTB)> U [0
cneunansHocTi 1-33 01 01 «broskonorus» B kauecte (OPMBI HTOTOBOTO KOHTPOJISA
10 y9e0HOM TUCIHIUTHHE PEKOMEHIOBAH SK3aMeH.

[t Tekymiero KOHTpONA KadecTBa YCBOGHHsS 3HAHMIA CTyJEHTaMH MOXHO
HCIIOJIb30BATh CICAYIOUIMH THATHOCTHYECKH M HHCTPYMEHTApHIl:

- 3aIlUTa HHIMBHAYANBLHEIX 33 aHUH TIPH BBIIONHEHUH NaGOpaTopHbIX pabor;

- 3aI0UTa [IOJTOTOBJIEHHOTO CTYAEHTOM pedepaTa;

- YCTHBIE OIIPOCHI,

- [IHChMEHHbIE KOHTPOJIbHBIE PAOOTEI 110 OTAENBHBIM TEMAM Kypca;

KOMIIEIOTEPHOE TECTHPOBAHHE.






