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1. Ilesin ocBOEHUSs AUCHUILIMHBI

HensmMu  mpenofaBaHus  AUCUUIUIMHBL  «DU3MONOTHS  pacTEHWI»  SBISIOTCS:
dbopMUpOBaHHE Y CTYACHTOB IMPEACTABICHUN O (U3HOJIOTHUECKUX MPOIeccax pacTeHus,
MEXaHU3MaX WX PETYJSIHH, OCHOBHBIX 3aKOHOMEPHOCTSX B3aUMOJICHCTBUS PACTUTECIHLHOTO
OpraHm3Ma cO CPeJIoif, a TaKke 00 IBONIONHH (PYHKIIUN U POJIM pacTeHuld B orocdepe.

2. MecTo TUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucturmnHa « OU3H0JI0THS paCTeHUI» OTHOCUTCS K 00s13aTebHOM yacTu biioka 1.

JlucuuiinHa OCHOBBIBACTCS HA 3HAHUSX, YMEHHUSIX U HABBIKAX, TIOJYUYEHHBIX CTYJCHTAMH
MIpU U3YYCHUH AUCITUIUTHHBI « boTaHWKay ¥ POX0KIEHUN 03HAKOMHUTEIIPHON MPAKTHKU. 3HAHUS
Y HaBBIKH, IPHOOPETEHHBIC CTYJCHTAMH MIPH W3YYCHUH JUCHUILTUHBI «DU3HOIOTHS pACTCHHID)
UCTIONIB3YIOTCS  CTYJACHTaMH TPU M3YYCHUW JUCHMIUIMH «buoxumusy, «MosekyspHas
ouonorusy, «buodusukay, «['eHeTnka», « OCHOBBI OMOWHKEHEPUU U OMOTEXHOIOTHUIY.

[Tonyuennsie B Kypce «DHU3HOIOTHS pacTeHUI 3HAHUST HEOOXOMUMBI JJISI TPOXOKICHHS
y4eOHOM MPaKTUKU — HAYYHO-HCCIIEeIOBATENbCKass paboTra (MOodydeHHe MEePBUYHBIX HABBIKOB
HAy4YHO-UCCIICOBATEIbCKOM  pabOThI), TPOM3BOACTBEHHBIX TPAKTUK — MO MPOPHUITIO
npohecCHOHANBEHON JEATENHHOCTH W TPEIMIIIOMHON MPAKTUKH, B TOM YHCIIE BBIOJHEHUS
Hay4YHO-UCCIIEI0BATEIbCKOM pabOThI, a TAaK)Ke JJI MPOJIOJDKCHHSI 00yUeHHUs B MarucTparype I1mo
HarpasjeHuIo «bronorusy.

3. [Ilnanupyemble  pe3yabTaTbl  O0y4eHMsI 1O  JMCHMILIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pPe3y/IbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

IIponecc n3yueHus AUCUUILUIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHKE CIEAYIOLIUX IEMEHTOB
komrnereHmii B coorBerctBru ¢ ®I'OC BO, OOIT BO u npuoGpereHus CIeaAyIOMUX 3HAHHA,
YMEHHM, HAaBbIKOB U (MJIM) ONbITA JIEATEIbHOCTH:

Dopmupyemas
KOMIIeTeHL A
(koa u popmyIMpPOBKA)

NHauKaTop 10CTHKEHUS
KOMIIeTeHIIH U
(xox u opMyJIHPOBKA)

Ilepeyenn
IUIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHUs

OomenpogeccuoHaJIbHbIe KOMIIETEHIIUT

OIIK-2. Cnocoben
HCIIOJb30BATh 3HAHHE
TPUHIIUIIOB
CTPYKTYpHO-
(GyHKIIMOHATIBHOM
OpTaHHU3aIuHU |
¢duznonoruyeckue,
[IUTOJIOTHYECKHUE,
OMOXHUMHUYECKHE,
onoduznaeckue
METO/IbI aHaIU3a IS
OIICHKH W KOPPEKIIHH
COCTOSIHHS KMBBIX
00BEKTOB U
MOHHTOPHHTA CPEIbI
HUX OOMTaHUSA

OIIK-2.1 3Hnaer:
OCHOBHBIE CHCTEMBI
XKu3HeoOeCreueHNus 1
rOMEOCTaTUYECKOU
PETYIISIIIAN KU3HEHHBIX
GyHKIHA y pacTeHUH U 'y
’KUBOTHBIX, CITOCOOBI
BOCTIPHSITHS, XPAHCHUS H
nepeaayu MHGOpMaIuH,
OpPHCHTUPYETCS B
COBPEMEHHBIX
METOMYECKUX
MOJIX0/1aX,, KOHIICTIIIUX
1 mpodiieMax
buznonoruw,
LIMTOJIOTHH, OMOXUMHHU,
onou3uKy.

OIIK-2.2 Ywmeer:

- OCYLLECTBIISITh BHIOOP
METOJIOB, a/IeKBaTHBIX
JUIsL pellieHus

3HaTh:

- OCHOBHBIE CHCTEMBI JKU3HE0OecTeueHUs
Y TOMEOCTAaTUYECKON PETYIISLUN
KU3HCHHBIX (YHKIIMHA Y PACTCHHI;

- COBPpCMCHHBIC MCTOAUYCCKUC MTOAXOAbI,
KOHIICTIIINH ¥ POOJIeMBbl (PU3HOJIOTHH
pacTeHui.

YMmeTh:

- UCII0JIb30BAaTh 3HAHUA I10 (1)I/IBI/IOJ'IOFI/II/I
pacTeHuii Ui aJleKBaTHOTO PEIICHUS
HCCIICOBATSILCKHX 3aJ1a4 Ha OCHOBE




HCCIE0BATEIHLCKON
3a/1a4u;

- BBISIBIISIT CBSI3H
(hbU3HOTIOTHYECKOTO
COCTOSTHUS OOBEKTa C
(dhakTopamu
OKpYKaroILEH Cpeabl.

OIIK-2.3 Bnaneer:

- OTIBITOM MPUMEHECHUS
BKCHepI/IMeHTaHBHBIX
METOAO0B IJI OLICHKHU
COCTOAHUA ) KUBBIX
00BEKTOB.

IpaMOTHOTO BBIOOpa METO/IOB;

- IPOBOANTH UCCIICTOBAHUS
(U3MOJIOTHUECKOTO COCTOSIHUSL PACTCHUN B
CBSI3H C BIMSTHHEM KOJIOTHYECKUX
(aKTOPOB OKPY’KAIOLICH CPEIbI.

Baagerp HaBBIKAMU:

- IPUMEHEHUS SIKCIIEPUMEHTAIBHBIX
METOJIOB MCCIICIOBAHNUM I OLICHKH
(U3HOIOT0-OMOXHMHYECKOTO COCTOSTHHS
pacTeHui.

OIIK-8. Cnocoben
UCTIONIb30BaTh METO/IbI
cbopa, 00paboTKH,
CHCTeMaTH3allu 1
NpeCTaBICHUS
MIOJIEBOY U
nabopaTopHoOi
uH(pOopMaIuy,
PUMEHSTH HAaBBIKH
paboThI ¢
COBPEMEHHBIM
o0opyaoBaHUEM,
aHAJTM3UPOBAThH
HOJTy4EHHBIC
pe3yIbTaThl

OIIK-8.1 3naer:

- OCHOBHBIE TUTIBI
AKCIETUITHIOHHOTO U
1abopaTopHOTO
obopyToBaHus,
0COOCHHOCTH
BBIOpAaHHOTO 00BEKTa
npodeccHoHaIbHOM
NeSITeTbHOCTH, YCIIOBUS
ero CoepKaHus 1
paboThI C HUM C YYETOM
TpeOoBaHUI OMOITUKH.

OIIK-8.2 Ymeer:

- aHaJIM3UPOBAThH U
KPUTHUYECKH OICHUBATH
pa3BUTHE HAYYHBIX UJIEH,
Ha OCHOBE UMECIOIIIXCS
PECYPCOB COCTaBUTD
TUTaH PEIICHUs
IIOCTaBJICHHOM 3aJ1a4H,
BBIOpATH U
MOAUPUITIPOBATh
METOINYECKUE TIPUEMBI.

OIIK-8.3 Bnaxeer:

- HaBBIKAMH
UCTIOJIb30BaHUS
COBPEMEHHOTO
o0opyoBaHus B
MOJICBBIX U
n1a0opaTOPHBIX
YCIIOBHSIX,
CIIOCOOHOCTBIO
rPaMOTHO 00OCHOBATh
MOCTABJICHHBIC 331a41

3HaTh:

- OCHOBHOE 00OPYJIOBaHUE U TPUOOPHI,
HEOOXOUMBIC JUIS OTICHKU (PU3HOJIOTO-
OMOXMMHUYECKOTO COCTOSTHHSI PACTCHHI B
TTOJIEBBIX U JIA0OPATOPHBIX YCIIOBHSIX;

- 0COOCHHOCTH PACTHTEIIBHOTO OpraHU3Ma
Kak 00beKTa GU3HOJOTUYECKHUX U
OMOXMMHUYECKUX HCCIEIOBAHMIM;

- IPUHITUITBI TIPOBEACHMSI (PH3UOIIOTO-
OMOXMMUYECKUX HCCIICIOBAHUI PaCcTCHUI
P OpTaHU3aIMU BETeTAIlMOHHBIX
OIIBITOB.

YMernb:

- MPOBOJIUTH aHANIU3 U KPUTHUECKYIO
OLIEHKY Pa3BUTHS (PU3HOIIOTUU pACTEHUI
KaK HayKH;

- COCTaBJIATh CAMOCTOSITEIHHO TIJIaH
Hccaea0BaHui 10 (PU3UOIOTHHN PACTCHUH,
TBOPYCCKHU UCIIOJIB30BATh 3HAHUSA U
YMEHHUS 17151 pEeLIeHHs] TOCTaBICHHOM
3a/1aun.

Biagers HAaBBIKAMMU:

- HCTIOJIb30BaHUSI COBPEMEHHOTO
000pyI0BaHUs B TIOJIEBIX U
71a00paTOPHBIX YCIOBUSAX MIPH
UCClieIOBaHUH (PU3HOIIOTO-
OMOXMMHUYECKOTO COCTOSTHHSI PAaCTECHUIA,
- IPUMEHEHHSI MATEMaTHIECKOTO
ammapara i1t 00paboTKu
AKCIIEPUMEHTATBHBIX TaHHBIX, OLICHKH
JOCTOBEPHOCTH Y 3HAYUMOCTH
PE3YJIBTATOB MCCIEAOBAHUH TIO




B KOHTEKCTE
COBPEMEHHOT0
COCTOSIHUS IPOOJIEMBI,
CIOCOOHOCTBIO
UCTIOJIb30BaTh
MaTeMaTHYeCKHe
METO/bI OLICHUBAHUS
TUnoTe3, 00paboTKH
HKCIEPUMEHTAIBHBIX
JaHHBIX,
MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS
OMOJIOTHYECKHIX
MIPOLIECCOB U
aJIeKBaTHO OIICHUTh
JOCTOBEPHOCTH U
3HAaYMMOCTb
MOJTy4YE€HHBIX
pe3yabTaToB,
MPEJICTaBUTh UX B
LIUPOKOU ayAUTOPUU U
BECTH JIUCKYCCHIO.

(GU3MOIOTHH pacTEHHIA;

- IPE/ICTaBIICHHS HAYYHBIX U
HKCHEPUMEHTAIbHBIX JaHHBIX ITUPOKON
ayAUTOPHH, TUCKYTHPOBAHHS TI0
COBPEMEHHBIM IpobiaemMaM (pU3NOTIOTHH
pacTeHui.




4. O0beM, CTPYKTYpPA U CO/iepPKAHME TN CHUTITHHBI

OO6mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHUI, 252 ak. Jaca.

Ne Temsl (pa3nesibl) Buabl yueOHBIX 3aHATHI, DopMBbI TEKYLIET0
n/n JAUCHHUIIJIMHBI, BKJ/JIKOYad CAMOCTOATECJIbHYIO KOHTPOJIA yCII€BaA€MOCTH
HX COJep:KaHue padoTy CTyAeHTOB,
M UX TPYAOEMKOCTh ®opMa IPOMEKYTOUHOM
o (B akaieMHUYeCKHX Yacax) aTrecTauuu
S KourakTHas padora (no cemecmpam)
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duznonorus ®poHTaIBHBIN OIIPOC
1 . 512 122 9,7 | °P p
pPaCTUTEJILHOM KJIETKHU KomnokBuym
dorocHuHTE3 Kontpoarnas pabora
2 512 122 10 P p
KosnokBuym
bIXaHUE Kontpoarnas pabora
3 A 5] 12 122 10 P p
Konnoksuym
0,3 3auer
Bcezo 3a 5 cemecmp 36 36 | 6 30
4 |®usunonorus BOTooOMeHa | 6 8 10| 2 5 TeCTI/IpOBaHI/Ie
duznonorus TectupoBanne
5 6 | 10 10| 2 5 P
MUHEpaJIbHOIO NUTAHUS KomnokBuym
6 TpaHcOpT OpraHUYECKUX 6 | 2 10 Pedepar
BCIIIECTB
I'eTeporpodublii  crocod Pedepar
7 potpod 6 | 2 2 10 bep
IMUTaHUS
duznonorus ocTa | Kourpoabnas padbora
8 p 6 | 10 10| 2 10 P P
pa3BUTHSA KonnokBuym
0,5 | 33,5 OK3aMeH
Bcezo 3a 6 cemecmp 32 32| 6 | 05| 73,5
UTOro 68 68 | 12 | 0.5 [103.,5




4.1 Uudopmanms o peanusanuy JHCHUIUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesax IMCHUIIMHBI U BHAAX Y4eOHbIX 3aHATHH,
peasiu3dyeMbIX B (popMe NPAKTHYECKON MOATOTOBKH

Ne Tembl (pa3aenbl) Buabl yueOHBIX 3aHATHIA, MecTo npoBeaeHus
n/n AUCUUILUIMHBI, BKJIIOYAsI CAMOCTOSATEIBHYIO 3aHATHI
HX COJep:KaHue padoTy CTyIeHTOB, B (popMe npaKkTHYECKOH
U UX TPYA0eMKOCTh NMOJATO0TOBKH
(B akageMHYeCKHUX Yacax)
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1 DU3UOIOTUA 5 12 ®dakynbTeT OHOJOTHH
PaCTUTENIBHOMN KIETKU u skosiorun Spl'yY
doTtocuHTE3 ®DakynbTeT OUOJIOTHH
2 5 12
u skojoruu SApl'yY
Jpixanue ®DakynbTeT OHOIIOTUH
3 5 12
u skostoruu Apl'yY
Bcezo 3a 5 cemecmp 36
4 dusnosorus BogoooMeHa 6 10 DakyIbTET OHOIOTHH
u skostoruu Apl'yY
5 DOU3UOJIOTHS 6 10 DakynbpTeT OMOIOTHH
MUHEPAILHOTO MTUTAHUS u 9Kostoruu Spl'y
7 I'ereporpodubIii  cmocod 6 5 ®akyabTeT OUONIOTUH
ATaHUSA u sKkonoruu Apl'yY
3 ®uznonorus  pocrta u 6 10 @akynbTeT 6MOIOrUN
pa3BUTUA u sxostoruu Apl'yY
Bcezo 3a 6 cemecmp 32
HToro 68




5. O0Me moJI0KeHus
Coneprxanue pa3ienoB AUCIUTIINHBL:

1. ®u3nonorus pacTUTEJNbHON KJIETKH.

1.1. Beenenme. IIpenmer, 3amaum, METOIbI, OOBEKT HCCIICIOBAHMS, STallbl Pa3BUTHUSA.
Teopernueckoe M MpakTUYecKoe 3HaueHue. [naBHbIE NPOOIEMbI Pa3BUTHS COBPEMEHHOU
buropusznonornn. DU3HOIOTHS PACTEHHMHA — Hayka 00 OpraHu3alMk € KOOPIWHAIIUU
(YHKIMOHAJIBHBIX CHCTEM 3€JCHOTO0 pPAacTeHHA. 3ajada (PU3MOJOTHHM PACTCHUH — MO3HAHUE
3aKOHOMEPHOCTEH JKU3HENEATEIbHOCTH PACTEHUMN, PACKPBITHE MOJIEKYJISIPHBIX OCHOB CIIOKHBIX
(GYHKIMH M MEXaHM3MOB UX PEryJSLIMU B CUCTEME IIeJIOro opraHusma. OHU3HKO-XMMUYECKUH,
AKOJIOTUYECKHUH W SBO-JTIOIMOHHBIN aCTIEKThI (PU3HOJIOTHU PACTCHHI.

Mertononornyeckue OcHOBBI  purodpusuonoruu. CoueTaHue pazIUUHBIX YPOBHEH
ucciaeoBaHus  (CyOKJICTOUYHBIM, KIETOYHBIA, OPTraHW3MEHHBIH, OWOIICHOTHYECKUH) Kak
HeoOXxonuMmoe ycnoBue Tmporpecca (usuonoruu pacteHuid. Crnenmduueckue MeTObI
(bUTODU3NOTOTUH KaK HAYKH.

OOBeKT (U3MOJOTMM PACTEHUH — DSYKApUOTHBIM OpPraHu3M, OCYLIECTB-JISIONIUI
dboToaBTOTpOdHEII 00pa3 xu3HKU. Crierudurka 3eJeHBIX PACTCHUI IO CPAaBHEHHIO

C JpYrUMH OOBEKTaMH, XapaKTepU3YIOMUMHUCST (GOTOTPOG"HBIM 00pa3oM IKHU3HH.
Kocmuueckas poiib 3e71€HOT0 pacTeHHs.

Oransl pa3BUTHS (U3UOJIOTHHM PACTEHUHM, M CBSA3b C OOIIMM pPa3BUTHEM OHOJOTMU U C
npakTukoi. OTeUecTBEHHBIC IIKOJIBI (PU3MONIOroB pacteHuil. dusmosnorus pacteHHil —
TEopeTHYecKasi OCHOBA PAaCTEeHUEBOJICTBA M HOBBIX OTpaciieil OMOTEXHOIOTHUH, (PU3UOTOTHYECKHUE
OCHOBBI NPOTyKTUBHOCTH pacTeHUi. [ TaBHbIe MpoGIeMbl COBpeMEHHON (HPUTOPUZNOIIOTHH.

1.2. CtpykTypHass opraHu3alus KIETKH — OCHOBa €€ OMOXMMHYECKOH aK-THBHOCTH U
(YHKIIMOHUPOBAHMSI KaK IEJIOCTHOM JKMBOM CHUCTEMBI. DBOJIOLUS KJIETOYHON OpraHU3aluy Ha
npUMepe CpPaBHEHHSI MPOKAPHOTHOM M 3yKapHOTHOW KieTok. Crnenuduueckue ocoOEHHOCTU
PacCTUTENbHOM U KUBOTHOH Ki1€TOK. OCHOBHBIE CTPYKTYPHBIE 2JIEMEHTHI 3yKapUOTHOW KIIETKH.

1.3. MemOpaHHbIE CHCTEMBI KJIETKH 1 MEMOpaHHbBIN MPUHIUI ee opranuzauuu. CTpyKTypa
U CBOMCTBA OMOJIOTMYECKUX MEMOpaH, UX POJIb B KIETKE (IPOHULIAEMOCTb, CHCTEMbI aKTHBHOT'O
TpaHCcopTa, OMOCUHTE30B). Moienu CTPYKTYpHO-(YHKIIMOHATIHLHONW OpraHu3aIiii MeMOpaH.

1.4. Tlnazmanemma. OHIoIuIa3MaThyeckas CceTh, anmapar [ompmxu, MHUKpoTena
(TIEpOKCUCOMBI, TIIMOKCUCOMBI, JIN30COMBI U JIP.), BAaKyOIIH, X CTPOCHHE U OCHOBHBIE (DYHKIIUU.

1.5. Snmpo, ero opranmzamms u (QyHKOIHOHWUpOBaHHE. I[lmacTUabl W MHTOXOH-APHUH,
CTpoeHHE U (PYHKIIUU.

1.6. T'enernueckuif ammapaT pacTUTENbHOM KJIETKU. B3anMmopelicTBue sIepHOTO,
MUTOXOHJIPHAIEHOTO M XJIOPOILIIACTHOTO TEHOMOB.

1.7. PubocoMsl pacTUTENIbHON KIETKH, CTPOCHUE U (DyHKIIHH.

1.8. ®u3NKO-XUMHUYECKHE CBOWCTBA MPOTOIIIa3Mbl U UX PEryJysaius B kietke. [{utockerner,
0COOEHHOCTH €r0 CTPOCHUS B CBSI3U C OMOIOTUIECKIUMHU (YHKIIUSIMHU.

1.9. CrpoeHue KIETOYHON CTEHKU, €€ XUMHUYECKHUH COCTaB U OCHOBHBIE (DYyH-KIIUU
(3amuTHas1, onopHasi, GyHKIUU B MOPGOTEHE3E, TPAHCTIOPTE U JIp.).

1.10. PerynsatopHble cucteMbl KieTkH. DYHKIIMOHATbHBIE B3aWMOJCUCTBUS PA3ITUYHBIX
OpPraHOMJOB KJIETKH. BHYTpUKIETOUHBIE (DAKTOPHI PETYISAIHH OOMEHa — OHMOXMMHUYECKHE,
reHeTHuYecKrue, MeMOpaHHbIe. Perymsiius ¢ yuacTueM BTOPUYHBIX MECCEHIKEPOB.

2. ®DoTocuHTE3.

2.1. Pa3zButne yueHus o ¢orocunTese. Mcropudeckoe 3nauenue pador K.A.Tumupsizena.
CymHocTs 1 3HaYeHue gorocuHTe3a. OOIIee ypaBHEHHE (POTOCHHTE3a, €r0 KOMIOHEHTHI. Poiib
doTrocuHTE3a B TIpOIECCax SHEPreTUYCCKOr0 M IUIACTHYECKOTO OOMEHa paCTUTEILHOTO
opranusMa. POTOCHHTE3 KaK Mpoiecc TpaHcHopMaIuy SHEPTUU CBETa B SHEPTHIO0 XUMHUECKUX
cBs3eil. MacmraObl (hOTOCHHTETHYECKOH JIeITeTLHOCTH B Orocdepe.



2.2. CrpykrypHas opranuzanus (oTocuHTeTHYecKoro ammapara. CTpoeHHe JHcTa Kak
opraa ¢otocuHTe3a. XiopormiacTel. OCHOBHBIE JJIEMEHTHI CTPYKTYpPbl XJIOPOIUIACTOB —
JBOMHAs MeMOpaHa, MaTPUKC, TUIIAKOU B, TpaHbl. OHTOTE€HE3 XJIOPOILIACTOB.

2.3. IlurmeHTHBIE CHCTEMBI (POTOCHHTE3UPYIOMIUX OPTraHU3MOB.  XJIOPO(HILIBL.
XuMHUECKasi CTPYKTypa, CIHEKTpajbHble CBoicTBa. OTIeNnbHBIE MNPEACTABUTEIN TPYIIIBI
xynopodumioB. Oyukmun xsopodrntoB. OCHOBHBIE TaIlbl OMOCHHTE3a MOJIEKYJIbI XJI0OpoduiLia.
Xnopopmin-6enkoBble KOMIUIEKCH. PUKOOMINHBL. PacnpocTpaneHune, XMMUYECKOE CTPOCHUE,
CIIeKTpaibHbIe CcBoOMcTBa. Pons B (QorocunTreze. KapormHOoumpl. XUMHYECKOE CTPOCHHE,
cBoiictBa. Cnektpsl mnorinomeHus. @DyHKIUM B (HOTOCHHTE3e. DKOJIOTHYECKOEe 3HAYCHHE
CHEKTPaIbHO-PA3INYHbIX ()OPM MUTMEHTOB Y (DOTOCHHTE3UPYIOIINX OPraHU3MOB.

2.4. TlepBuunble mporecchl (OTOCHUHTE3a. OIEKTPOHHO-BO3OYKIEHHBIE COCTOSHHS
NUTMEHTOB (CHHIJIETHOE, TpUIUIETHOE). THmbl JAe3aKkTUBAUMU BO30Y)KIEHHBIX COCTOSIHHUM.
MexaHu3Mbl MUTPALlUU SHEPTUU B CUCTEME (POTOCHHTETUUECKUX MUrMeHTOB. [IpencraBienue o
doTrocuHTeTUYECKON enuHuIEe. AHTEHHbIE KOMIUIEKCHl. PeaKIMOHHBIE LEHTPHI, MOJEIH HX
CTPYKTYypHO# opranuszaiuu. [IpeoOpa3oBanue sHepruu B peakIMOHHOM IeHTpe. OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE MPEBPAIICHUS XJIOPOhUIIa PEaKIIMOHHOTO LIEHTpA.

2.5. DAEeKTPOH-TPAaHCIOPTHAs LeNb (OTOCHHTE3a, MPUPOJA €€ OCHOBHBIX KOMIIOHEHTOB.
[IpeacraBneHne 0 COBMECTHOM (DYHKITMOHMPOBAHUM JBYX (oTtocucteM. DPHeKTs DMEpCcoHa.
OcHOBHBIE (PYHKIIMOHAIBbHBIE KOMIUIEKCHI AleKTpoHTpaHcnopTHoi wnenun — DCI, OCII,
nuroxpom b6/f komriekc; ux crpykrypa ¥ ¢GyHKuuH. CUCTEeMBI (POTOOKHCICHHUS BOABI U
BBIJICJIEHUS] KUCIIOPOJIa TPH (POTOCHHTE3E. YUacTHe XMHOHOB, IUTOXpoMoB, Cu- u Fe-nmporenion
B PEaKIMSIX TPAaHCIOpPTa 3JEKTPOHOB. lluknnueckue, HEUMKIMYECKHUE M TCEBIOLMKINYECKUE
MOTOKH 3JIEKTPOHOB, CUCTEMBI PETYJISAIHH.

2.6. dorodochoprmpoBanue. XapakTepucTuka OCHOBHBIX THTIOB
dorodochopuupoBaHust — LUKIMYECKOT0, HEHUKIMYECKOTO0 U ICEBIOIUKIMYECKOTO.
MexaHu3M CONpsHKEHUS AIEKTPOHHOIO TpaHcropTa U oopa3oBanus ATO.

2.7. TemuoBas cragus gorocunre3a. Cs3b ¢dorocuHTeTHYecKoi accumumsiinuu CO2 c
doroxummuueckuMu peakiusmMu. [Ipupona NepBUYHOrO axkUEnTopa YIVIEKHCIOTHL. XHMH3M
peaknuii nukia KanpBuHa, ero kimoueBsie hepmeHThl. [lepBudHbIe MPOAYKTHI (pOTOCHHTE3a, X
npespauienus. Perenepanus akuentopos CO2.

2.8. doToapixaHue. XUMHU3M, JIOKAIN3AlKA B KIIeTKe, (PU3HOIOTHUECKOe 3HAUCHHUE.

2.9. Hukn Xstya — Cimwka — Kaprnmosa. AnanrtanmonHas poias C4-nytu (oTocHHTE3A.
Oco6ennoctn C3- u C4-pacrenuii. CAM-tun wmerabGonusma. IloToku MeTabonuTOB B
XJIOPOIUIACT U U3 HETO.

2.10. Dxonorust (oTtocuHTe3a. 3aBUCUMOCTb (OTOCHHTE3a OT BHEIIHHUX YCIOBUH H
COCTOSIHUSI oOpraHu3Ma. BimsHue Ha (OTOCHHTE3 TEeMIIepaTypbl, YCIOBHH OCBEUICHHS,
CONIEp)KaHUsl  YIIEKHUCIOTHI,  YCJIOBHM  MHHEpPAIbHOTO  MUTAHUS,  BOJAOCHAOKEHUS.
Komnencanmonnas Touka npu (OTOCHHTE3€ U €€ 3aBUCUMOCTb OT OCOOEHHOCTEH OpraHu3ma.
ACCUMUJISIIIMOHHOE YHUCIIO.

2.11. ®oTocuHTe3 M 00MIAS MPOAYKTUBHOCTH PACTHTEIBHBIX OPTaHU3MOB M UX COOOIIECTB.
Teopust GOTOCUHTETUYECKOM MPOTYKTUBHOCTU. DBOTIOIUS (POTOCUHTE3A.

3. JIpIxaHue.

3.1. buonoruueckast posb Abixanus. Crniennduka IpIXaHusl y paCTCHUH.

3.2. Pa3BuTHE NpeACTaBICHUH O MPHUPOJE MEXAaHU3MOB U O MYTIX OKUCIUTENIBHO-
BOCCTAHOBUTENIbHBIX  IIpeBpalleHuil B  kieTke. KaramuTuueckue CUCTEMBbl — JIbIXaHUS
(meruaporeHasbl, OKCHZIa3bl, OKCUI'€HA3bl, KapOOKCHIIA3bl, TpaHcdepasbl U Ap.). MexaHU3Mbl
aKTHBALMK BOJOpOJia cyOcTpaTa U MOJIEKYJISIpHOro Kuciopoaa. Muroxonapuu. Ux cTpykrypa u
byHKITIH.

3.3. IlyTi okHcIEeHUs] OPraHUYECKUX BELIECTB B KieTKe. OCHOBHBIE IMMyTH JUCCUMUIISIIIUU
yrieBooB. IleHTo3oMoHO(pOChATHBIN MyTh OKUCIEHHE TIIIOKO3bI M €r0 POJib B KOHCTPYKTUBHOM
oOMmeHe kieTku. ['nukonus. Lukn KpeOca. I'mnokcanatabiil nukin. MexaHu3Mbl peryJisiuu.



3.4. DneKTpOHTPAHCIIOPTHAS 1IEb MUTOXOHIPUH — CTPYKTYypHasi OpraHu3aliysi, OCHOBHBIE
KOMITIOHEHTBI, UX OKUCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE MOTEHIMAIbl. KOMITIEKCH IEPEHOCYUKOB
JIEKTPOHOB.  AJIBTEPHATUBHOCTb  IyTE€H  IEpeHOca  IEKTPOHOB HAa  KUCJIOpOA B
3JIEKTPOHTPAHCTIOPTHOM LIEMU MUTOXOHAPHI pACTEHUM.

3.5. OxucnurensHoe (ochopunuposanue. PochopunrpoBanne Ha ypoBHE cyOcTpaTa U
dochopunupoBaHue B JbIXaTelbHOM Lenmu. MexaHu3M CONpsKEHMs Ipolecca TpaHCIopTa
3NIEKTPOHOB ¢ oOpazoBanneM AT®. Dueprernueckas 3pPpeKTUBHOCTD IpoIiecca.

3.6. Perynsinus 37€KTPOHHOTO TpaHCcropTa U (pochopunrpoBanusi B MUTOXOHAPHUSIX.

3.7. JlpixaHue Kak IIEHTpaJbHOE 3BEHO OOMEHa BellecTB B KieTke. CBA3b € JIpYrMMHU
(GyHKUIMAMU KJIETKU. [[pIxaHue pocTa U IbIXaHUEe MO IEP/KaHUSL.

3.8. KonuuecTBeHHbIe MOKa3aTeau ra3000MeHa — IOTJIOIIEHUE KHUCIOPOAA, BBIIACICHHE
YTJIEKUCIIOTHI, AbIXaTeNbHbIN K03 puLmeHt u ap.

3.9. Perynsnus npixaHus. 3aBUCUMOCTD JIBIXaHHUS OT BHEIIHUX U BHYTPEH "HUX (DaKTOPOB.

4. ®u3n0y10rus BOAHOr0 00MeHa.

4.1. 3HaueHue BOABI B KUZHEACATEIBHOCTH pacTeHHil. MoOJeKyJsapHass CTpyKTypa H
¢u3uueckue cBoiictBa Boabl. COCTOSHHE BOJBI B KJIETKE. TepMOIWHAMHYECKHE TOKa3aTelH,
OINpENIeNSAIOUE [TOBEIEHUE BOJbI, AKTUBHOCTh BOJABI, XMUMHYECKMH IOTEHIMAJ, BOJIHBIN
noreHman. CocTaBisiomue BOAHOTO MOTEHIMAla — OCMOTHYECKHH MOTEHIMAJ, MaTPUYHBINA
NOTEHIIMAJ, MOTEHINAJ JaBJICHUS.

4.2. OcHOBHBIC 3aKOHOMEPHOCTH MOTJIOICHH BOJIBI KIeTKoW. Habyxanue OMOKOIONIOB,
OCMOC — SIBJICHHMS, JIeKallMe B OCHOBE IOCTYIUIEHUS BOABI B pacTeHHe. I'paJueHT BOJHOIO
NOTEHIMA a KaK JBUXKYIIAs CHJIa TIOCTYIUIGHUS M TEPEIBM)KEHHUS BOJbI B CHUCTEME «II0YBA —
pacteHue — atMmocdepay, B KIIETKaX, TKaHAX U 11€JI0M pacCTCHUU.

4.3. MexaHu3M NepeABIKEHHUs BOABI MO pacTeHuto. Ilytu OmKHEro M JalibHETo
TpaHcnopTa. J[BWXKYIME CHIIBI BOCXOMSIIETO TOKa BOJBI B pacteHHH. KopHeBoe namieHue,
MEXaHU3M €ro pa3BUTHUS U 3HaUEHHE B JKU3HU pacTeHUH. HaTskeHue BosbI B cocylax; 3HAUCHHUE
CHJI MOJIEKYJSIDHOTO  cueruieHus. TpaHcrupanusi, ee  (U3HOIOTHYecKoe  3HaueHHeE.
KonnuecTBeHHble  MOKa3aTead  TpAaHCIHUpAllMM —  HMHTEHCUBHOCTb,  IPOJYKTHUBHOCTb,
TPaHCIHMPAIMOHHBIA KOA((GUIMEHT. YCThbUYHAS WM KyTHKYJsipHas TpaHcnupaius. CtpoeHue
YCTBUIl U MEXaHU3Mbl PEryJIsLUU YCTbUUHBIX JABM)KEHUH. BiusHue BHemHUX (pakTopoB (CBeTa,
TEMIIepaTypbl, BIAXKHOCTH BO3MyXa M IOYBBI W JAp.) HAa HHTEHCHBHOCTH TPAHCIUPAIUH.
CyTOuHBIH X0/ TpaHCIIUPALIUH.

4.4. Dkonorus BogHOro odmeHa pacteHuil. OCOOEHHOCTH BOJHOTO OOMEHa Yy pacTeHUi
pa3HBIX HKOJIOTMYECKUX Tpymm (kcepodutoB, Me30UTOB, TUTPOPUTOB, TalOPUTOB) U MYyTH
aJIanTalliy PaCTeHUN K BOJHOMY NEPUIIHTY.

S. ®u3u0/10rus MUHEPAJIBHOI0 MUTAHMSA.

5.1. Ponp pacTeHuil B KpyroBopoTe MHHEPAJIbHBIX JIeMEHTOB B 6uocdepe. [lorpedbHOCTD
pacTeHuil B AyIeMEHTaX MUHepalbHOro nurtaHus. CoJep)kaHue U COOTHOILIEHHWE MHHEpAIbHbBIX
3JIEMEHTOB B M0YBE U B PACTCHUAX M (aKTOPbI, UX onpenessomue. Kiaccupukanus 31eMeHTOB
HEOOXOMUMBIX sl pacTeHHid. OCHOBHBIE (DYHKIIMM MOHOB B METAa0OIHM3ME — CTPYKTYpHAas U
KaTaJUTHYECKas.

5.2. KopeHb Kak opraH MOIJIOIIEHUS MUHEpAIbHBIX 3JEMEHTOB M BOJbBI, a TaKXKE MECTO
cneunpuyeckux cuHTe30B. CucremMa B3aUMOJEHCTBHS «KOPEHb — IOYBa». POCT KOpHS Kak
OCHOBA ITOCTYIUICHHSI MUHEPAJIBbHBIX JJIEMEHTOB. DIIMKHUI TPAaHCIIOPT MOHOB B TKAHAX KOPHS.
CuMnnacTuueckuidi M anolvlacThdeckud  nyTtd.  JansHuii  TpaHcnopT.  Bocxopsiuee
NEPEABUIKECHUE BEILIECTB 110 PACTEHUIO — IYTH M MEXaHMW3Mbl. MEeXaHW3M MOIJIOLEHUST NOHOB.
Pone nponeccoB nuddys3un u ancopdbunu, ux xapakrepuctuka. [IoHsITHS BOIHOTO CBOOOIHOTO
IPOCTPaHCTBA U JIOHHAHOBCKOTO CBOOOJHOTO MPOCTPAHCTBA.

5.3. TpaHcnopT HOHOB uyepe3 IUIa3MaThdeckylo MeMmOpaHy. IlaccuBHBIN mnepeHoc.
AKTHUBHBI TpPaHCIOPT MOHOB (IEPBUYHBIM M BTOPUYHBINA AKTUBHBIA TPAHCIOPT). YpaBHEHUE



Hepucra. J[BrKyiye cuiibl TpaHCIOPTAa HOHOB U (popMbI oTpebasieMoit sHeprun. MexaHu3Mebl
TpaHCIIOpTa MOHOB 4epe3 MeMmOpanbl — AT®da3bl, peaoKc-1Ieny, HOHHBIE KaHAJIbl, TTIOPTEPHBIC
CUCTEMBI (CHUMIIOPT, aHTUIOPT, YHUNOPT). KuHETHKa mnpoleccoB NOMIONIEHMS. YdacTue
MEMOpPaHHBIX CTPYKTYP KJIETKH B KOMIapTMEHTAIIMH HOHOB.

5.4. B3auMOCBsI3b TPOLIECCOB TIOTJIONICHHUS BEIIECTB KOPHEM C IPYTUMH (DYHKIHSIMU
pacTeHus — apIxaHueM, (POTOCHHTE30M, BOJJOOOMEHOM, OMOCUHTE3aMH, pOCTOM U Jip. OCHOBHBIE
DJIEMEHTHI MUHEpalbHOTrO muTaHus (a3oT, Qocdop, cepa, Kamuid, KaNblHiA, MarHUHu,
MHUKPOAJIEMEHTHI), (hopMa MOCTYIICHUS B PACTCHHE, MTyTH BKIIOYEHHUS B OOMEH, OMOXMMHYECKas
U Qu3norIoruyeckas pojb B paCTCHUH.

5.5. A30T U ero 3HaueHHE B )XKU3HU pacTeHui. KpyroBopot azora B mpupoje. Uctounuku
azora ans pacteHuid. CumOuornyeckas ¢ukcanuss MonekyssipHoro aszora. CTpyKTypHas u
GbyHKIIMOHAIbHAs XapaKTepUCTHKAa HUTpOreHa3bl. MuHepaibHble GOpPMBI a30Ta, HCIOIb3yEeMbIe
pactenreM. depMEHTHbIE CHUCTEMBI, Y4YacTBYIOIIME B YCBOGHHMM HHUTPATOB, PETYISILMS X
CHUHTE3a M aKTHUBHOCTU. bumoxumuueckue MyTH acCUMWJISIMM aMMHaka B pacteHud. CuHTe3
AMHHOKUCIIOT, PEaKIMY NEpeaMUHUPOBAaHUS. 3aNlacHbIe U TPAHCHIOPTHBIE (POPMBI MHHEPATIHLHOTO
U OpraHMYecKOoro a3oTa, HAKOIUICHHE HUTPATOB B TKaHSIX. KpyroBopoT azoTa mo pacTeHHUIO.
A30THBII 00MEH M JbIXxaHue. A30THBIH 0OMeH M (POTOCHMHTE3 — B3aHMMOACUCTBUE Aa30THOTO M
YTJEPOAHOTO TOTOKOB; pOJIb MEPBUYHBIX peakuuil (QOTOCHHTE3a B YCBOEGHUU OKHUCICHHOIO
azoTa.

5.6. Bongnas, nmecuaHnas ¥ TOUBeHHAs! KyJIbTYpbI, UX TPUMEHEHUE B (DU3HOJIOTUH PACTCHUM.
[Mutarenbuble cmecu. DHU3HONOTMYECKH KHUCIbIE M (U3UOJIOTMYECKH OCHOBHBIC COJIH.
B3aumopeiicTBue HOHOB — aHTaroHU3M, CHHEPIU3M, aJUTUBHOCTh. DU3NOIOTHYECKIE OCHOBBI
npuMeHeHus: ynoopenuil. ['mapononuka. 3nadenue padbot J[.H.[Ipsaumnukosa, J[.A.CaOunnna
B CO3JaHUM TEOPUM MUHEpaJIbHOro TuTaHus. KopHeBoe muTaHWEe Kak BaKHEHIIHM (akTop
yIpaBJIeHUS NPOAYKTUBHOCTBIO U KAYECTBOM YpOIKasl.

6. TpancnopT oprannyecKknx BelllecTB.

6.1. TlonaTre o BoCXOAsIIEeM W HUCXOJSIIEM TOKaxX BEIIECTB B pacTeHuu. [lepeasmxenne
OpraHMYECKUX BellecTB. biamkuuii u nansHuil (Ppro3MHbIN) TPAaHCTIOPT ACCUMUIISITOB.

6.2. TparcmopTHbie (OPMBI BEHMIECTB. BO3MOXKHBIM MEXaHU3M U PETryJSIus (I0IMHOTO
TpaHCHOpTa. 3aBUCUMOCTh TPAHCIOPTa BEIIECTB OT TEMIIEPaTypbl, BOJHOTO pPEXKUMA,
MUHEPAIBHOTO THUTaHUA. J{OHOPHO-aKIENTOPHBIE B3aUMOJACHCTBUS M POJb TPAHCTIOPTHBIX
CUCTEM B MHTETrpalluu GU3NOIOTHYECKUX (PYHKIIHMIA 1IEJI0T0 PAaCTeHUS.

7. 'erepoTpodHblii cIOCO0 MUTAHMSA.
OcobeHHOCTH TeTepoTpO(GHOTr0 THTAaHUS TPH NPOPACTAHWU CEMSH, Canpo(uToB,
HACEKOMOSITHBIX PaCTEHUI U pacTeHUH-IIapa3uTOB.

8. ®u3unoJ0rus pocTa U Pa3BUTHS PACTEHM.

8.1. Ompenenenne MOHATHH «POCT» U «pa3BUTHE» pacTeHUil. OOIIMe 3aKOHOMEPHOCTH
pocTa, TUIIBI pocTa y pacTeHuid. OpraHu3zanus MepucTeM KOpHs U cTedis. PocT u nesTenbHOCTb
MepucteM. KnHeTuka pocTOBBIX MPOLECCOB M MX CBOMCTBA. PUTMMKa, OMOJIOrMYECKHE Yachl.
Koppensuu. Ioasprocts. Perenepanus.

8.2. Knerounsle ocHOBBI pocta. da3bl pocTa KIETOK U UX XapaKTepuCTUKU. V3MeHeHus
Mopdonoruu 1 MeTabonu3mMa MpH NPOXO0KACHUU Kaxaou ¢asel. uddepeHnnpoBka KIETOK U
TKaHEH — KOMIIeTeHIUA U AeTepMuHanms. JuddepennuanpHas sKCpeccus TeHoMa Kak (pakTop
peanu3aly FeHeTHYECKUX MPOorpaMM pa3BUTHA. TOTUIIOTEHTHOCTh PACTUTENBHOM KIETKH.

8.3. CucreMbl peryisinuy (YHKIMH ILEIOro pacTeHusi — Tpodudeckas, TOpMOHAIbHAS,
JJIEKTPHUECKas.

8.4. duroropMoHbl (ayKCHUHBI, TUOOEPEIIMHBI, LUTOKUMHHHBI, aOCIIM30Bas KHUCIIOTA,
9TUJIEH, OpacCUHOCTEPOM[Ibl), HUX CTPOEHHE, OHOCHUHTE3, TPAHCIOPT, (U3NOJOTHUECKOE
neiictBue. MoJeKyJIsIpHbIE OCHOBBI JEMCTBHSI TOPMOHOB HHIHMOHUTOPOB pOCTa PACTEHH.



B3aumopeiicTBue Mexay paznuyHbIMU TOpMOHaMu. CUHTETHUECKHE PETYIISITOPhl U HHTUOUTOPBI
pocTa (repOounuapl, peTapaaHThl, MOP(PAKTUHBI), KX TPAKTUYECKOE TPUMEHEHNE.

8.5. PocToBbIe M TypropHeie ABIKEHHsS pacTeHHid. Tpomusmsel (poTo-, reo-, dMEKTpo-,
TEPMOTPOIM3MbI) M HAcTHM. BinusHHMe cBeTa Ha MpOIECCHl POCTa W Pa3BUTUS PACTCHHIA.
®uUTOXpOMHAS U KPUIITOXPOMHASI CUCTEMBI PETYJISILINH.

8.6. JKu3HeHHbId UMK BbICHIMX pacTeHUWd. (OCHOBHBIE 3Tambl  OHTOrEHE3a
(SMOpHOHATBHBIH, IOBEHUJIbHBI, pPEenpOLyKTUBHBIN, 3pEIIOCTH, CTapeHus), ux
Mopdoornueckue, (HU3NOJOTUUECKHE U MeTadoimueckue ocoO0eHHOCTH. COCTOSHUE TOKOS Y
pacteHuid. THUIIBI TOKOSI M UX 3HAYEHUE IS )KU3HEICSITEIbHOCTH PACTEHHIM.

8.7. BHyTpeHHHME U BHemHHE (AKTOPHI, OMPEHCIAIONINE TEPEeX0] PACTeHHUU OT
BETETaTUBHOIO  Pa3BUTHS K  TeHepatuBHoMmy. Muaykuus  userenus.  SpoBusanus.
®dotonepuoau3M. Ponb ¢GuTOXpOoMHON cHCTEMBI B (OTONEPUOAMYCCKUX peaKIusix. THIbl
doronepuoamueckoit peakmuu. [Ipupoaa duopansHoro ctumyna. ['unore3sl 0 OUKOMIIOHEHTHOMN
npupojie GJIopUreHa, 0 MHOrOKOMIIOHEHTHOM KOHTPOJIE LIBETEHUSI.

8.8. KynbpTypa M3011poBaHHbBIX 3apOAbILIEH, OPraHOB, TKAHEH, KIETOK, TPOTOILUIACTOB KaK
MoOJIeJIb U U3y4YeHUs MPOLIECCOB POCTa U pa3BUTHA. Mcronb3oBaHue METOa KyJIbTYPbl KIETOK
JUIST W3y4YeHUs OWOJOTMHM KJIETKM M TIOHMMaHUs B3aMMOOTHOIICHHWH YacTH M IEJIOr0 TpHU
(GYHKIIMOHUPOBAHUHU KJIETOK B PACTUTEILHOM OpPraHU3MeE.

8.9. IlyTm mpakTUYECKOrO MCIOJb30BaHUS  KYJIbTYpPbl  pPAaCTUTEIBHBIX  KJIETOK
(0cBOOOXKIEHHE OT BHPYCHBIX HMH(EKIHMA, MAacCOBOE Pa3MHOKEHHE, COXpaHEHHE TeHO(dOHIa
PEAKUX BHUIIOB, MOTYYCHHE OMOMACCHI KIIETOK-TIPOAYIIEHTOB MPAKTUYECKH BAXKHBIX BEIIECTB).

6. O0pa3oBaTe/ibHbIE TEXHOJOTMH, B TOM YHCJI€ TEXHOJOTHHM IJIEKTPOHHOI0 OOyYeHUS H
JMCTAHIMOHHbIE O00pa3oBaTe/ibHbIE TEXHOJOIHH, HCHOJb3yeMble MPH OCYIIECTBJICHUH
0o0pa3oBaTeIbHOIO Mpoecca Mo AMCHUIIHHE

B mporiecce 00ydeHust UCTIONB3YIOTCS CIeyIOIne 00pa3oBaTeIbHBIC TEXHOIOTHH:

Jlekuuu MpoOBOAATCS B HHTEPAKTHUBHOM (opMe ¢ NPUMEHEHHEM MYJIbTUMEIUIHBIX
TEXHOJIOTHH, JeMOHCTPAIIMOHHBIX TeXHOJNOTHi. OHHM MpennojarailoT IOCIEeI0BATEIBHOE
U3JI0KEHHE MaTepualla, OCyIIEeCTBIIEMOE MPEUMYIIECTBEHHO B BU/I€ MOHOJIOIa MpEenoaaBaTesl.
TpeboBaHMs K JIGKIWK: COBPEMEHHBI HAy4YHBIH YPOBEHb M HACHINIEHHAS WH()OPMATHBHOCTb,
yOenurenbHas apryMeHTanus, JOCTYIHas M TOHATHAas peuyb, 4eTKas CTPYKTypa M JIOTHKa,
HaJIM4HE SIPKUX TIPUMEPOB, HAYYHBIX JOKa3aTeIbCTB, 000CHOBaHUI, (haKTOB.

JlaGopaTopHble 3aHSITHS TOCBSIIEHBl OCBOCHUIO METOJOB HCCIIEAOBAHUM (yHKIMH
pactutenbHOro  opranm3ma. IIpemycMoTpeHO TpoBeneHHE  (POHTAIBHOTO  Ompoca W
KOHTPOJIBHBIX pabOT MO TeMaM 3aHATHUI, KOMIIBIOTEPHOTO TECTUPOBAHUS MO OTAEIbHBIM TEMaM;
UCTIOJIb30BaHUE PACTEHUH PA3HBIX IKOJOTHUECKUX TPYII JUIsI UCCIIEAOBAaHUHA Ha Ja00paTOPHBIX
paboTax; 00cyKeHHEe SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB M0 UTOTaM KaXKJI0T0 3aJaHMUs.

CamocrosiTeibHAss padoTa CTYJIEHTOB HallpaBl€Ha Ha yriayOJeHHE U 3aKpeIuieHue
3HaHUM, pa3BUTUE MPAKTMYECKUX YMEHMH M BKJIIOYAeT: IMOATOTOBKY WHIUBHUIYaJIbHBIX
JOMAIIHUX 3aJIJaHHUH; TOArOTOBKY K KOHTPOJBHBIM paboTaM, OrpocaM, KOJUIOKBIyMaM, 3a4eTy
9K3aMEHY.

CamocTosTenpHas paboTa CTyICHTOB BKJIFOYAET MCIOIb30BaHUE OMOIMOoTedHOro (hoHma U
3JIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, MOJATOTOBKY pedepaToB MO TeMaM C MHCIHOJIb30BaHHUEM
KypHaoB «DU3HOJIOTUS pacTeHU», « DKOJIOTUsS» U Jip. B mepuoa camMocTosITenbHOM MOATOTOBKU
CTYZEHTBI UMEIOT BO3MOXKHOCTb OOCYTUTh 33JJaHHbIE BOIIPOCHI C MpernoaaBaresneM. PekoMenaanum
JUISL CTYICHTOB TIO CAaMOCTOSITeNIbHON paboTe 000011eHbl B MeToanueckux ykazanusx: Upoe UK.,
MapakaeB O.A. ®usnonorus pacteHuil. Metoandeckue yka3aHus JUIsl CAMOCTOSITENIbHON padoThI
ctyaeHToB. fpocnasis: U3na-so SApl'Y, 2006. 55 c.

OneHka pe3ynbTaToOB CaMOCTOSATENLHOW pabOThl OpraHU3yeTcsl CIEAYIOIIMM 00pa3oM:
nyOJIMYHOE TPENCTaBICHHE JMJOKJIaNa C WCIOJb30BAaHHEM TIPE3CHTAIIMOHHBIX MAaTepHasoB;



BBITIOJIHEHUE 3aJaHUM TEKYLIEr0 W MPOMEXYTOYHOIO KOHTPOJS; B3aUMHOE OLICHHUBAaHUE
BBICTYIUICHUN U IUCKYCCHUHU.

B npouecce 00ydeHns: HCHOIB3YIOTCA CIEYIOIME TEXHOIOIMH 3JIEKTPOHHOTO 00y4YeHUs
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIC TEXHOIOTHU:
DJIeKTPOHHBIA y4eOHbI Kypc «Pusmosiorusi pacrenuit» B LMS DieKkTpoHHBIH
yHusepcurter Moodle ApI'Y, B koTopoMm:
- TpeACTaBIEHbl 3aJaHHUd JJs CaMOCTOATENBbHOM paboTel o0ywaromuxcs IO TeMam
JUCLIUIINHBL,
- OCYWIECTBISI€TCSI  IIPOBEACHUE  OTAEIbHBIX  MEPONPHUATHH  TEKYLIEro  KOHTPOJIS
yCIIEBAEMOCTH CTYIECHTOB;
- TpeACTaBJIEHBI IPABUIIA IPOXOXKIAECHHUS IPOMEKYTOUHOHN aTTeCTAlUK 110 JUCLIUIUIMHE;
- TpEeACTaBICH CHHCOK Yy4YyeOHOM JHTepaTypbl, pPEKOMEHIyeMOH Ui  OCBOEHUS
JUCLUIUIMHBL,
- mocpenctBoM  (opyma  OCYWIECTBISCTCS CHHXPOHHOE W (WJIM) ACHMHXPOHHOE
B3aUMOJICHICTBHE MEXIy OOydYaroUMMUCA U MpenojaBaTeleM B paMKaxX H3y4eHMs
JUCLUIUINHBL.

7. IlepeyeHb JIMLIEH3MOHHOTO M (WJIHM) CBOOOJHO PACIPOCTPAHSIEMOr0 NPOrPAMMHOIO
o0ecneyeHusi, MCIOJb3yeMOI0 INPH OCYIIECTBJIEHHH O00pa30BaTeJbHOIO Ipolecca 10
AUCHMIIHHE
B npornecce ocymiecTieHust 00pa3oBaTeIbHOrO MPOLECCa UCTIONB3YOTCS:
— OmepalroHHbBIE CUCTEMBI cemelicTBa Microsoft Windows;
— mporpammbl Microsoft Office;
— mporpamma Adobe Acrobat Reader;
— Opaysepsl Mozilla Firefox, Google Chrome.

8. Ilepeyenb coBpeMeHHbIX NpPOdecCHOHANBHBIX 0a3 MJAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3YyeMbIX NPH OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca 1o
AMCHMILINHE (IPH He00X0AMMOCTH)

B mpomecce ocymecTtBiaeHus — 00pa3oBaTENBHOrO — Iporecca M0 JUCLUILIIMHE
UCIIOJIB3YIOTCS:

ABroMaTtusupoBaHHas  OubOnmoreuyHo-uHPOpManmonHas cucrema «bYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

9.IlepeyeHbr OCHOBHOW M  JONOJHHUTEJNbHOM Yy4eO0HOW JIMTEpPaTypbl, PpPecypcoB
HH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHO ceTH «HMHTepHer» (IPH HEOOXOAMMOCTH),
PEKOMEHAYEeMBbIX [JIsl OCBOCHHS JMCIHIIIHHBI

a) OCHOBHasl JIMTepaTypa
1. Ky3unenos Bn.B., JlImutpueBa I'.A. ®usnonorus pacrenuit. T. 1. — M.: FOpaiir, 2017. — 437 c.
2. Ky3nenos Bn.B., /Imutpuesa I'.A. @usnonorus pacrenuit. T. 2. — M.: Opaiit, 2017. — 459 c.

0) JOMOJIHUTE/IbHAS JIUTEpaTypa

1. Anexuna H.JI., bannokun 1O.B., I'apuenko B.®. ®usnonorus pacrenuit. — M.: Akagemusi,
2005. - 640 c.

2. Mengenes C.C. ®usnonorus pacrenuii. — CI16.: BXB-IletepOypr, 2013. — 496 c.

4. Upb6e WN.K., Mapakaes O.A. ®usmnonorus pacTeHuidl. MeTOAMYECKUE YKa3aHUs IJIs
CaMOCTOSITENIbHON PaboThI CTYAeHTOB. — SIpocnasib: SApl'Y, 2006. — 55 c.

5. YactHas ¢usnonorus nonessix KyiabTyp. — M.: KomocC, 2005. — 343 c.

6. [IpakTuxym no ¢usuonoruu pactenuit / [lon pea. H.H. Tperbsakosa. — M.: KonocC, 2003. —
288 c.



10. MarepuajbHO-TeXHHUYECKas 0a3a, HEOOX0AMMAs IJIsl OCYLIECTBJIEHUS
0o0pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE

MarepuanbHo-TeXHUYECKass 0a3a, HeOOXOoauMast ISl OCYIIECTBICHHs] 00pa30BaTEIHLHOTO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTAB CIIELMAIbHbIE IOMEIECHUS:

- yueOHbIe ayAUTOPUU IJI TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIe ayIUTOPHH IS IPOBEICHUS Ta00paTOPHBIX 3aHATHH;

- yueOHble ayAUTOPUM [UISI TPOBEACHMSI TEKYILIEro KOHTPOJIL M TMPOMEXYTOUHOU
aTTeCTalluu;

- IOMENICHUS ISl CAMOCTOSATEIbHON padOoThI;

- IOMEUICHNUs JJIS XpaHEHUs W TNPO(PUIAKTHYECKOrOo OOCIYKHBAHUS TEXHUYECKHX
CpEICTB OOyYCHHS.

CrienanbHble TOMEIIECHUS] YKOMILIEKTOBAHBI CPEACTBAMU OOYUYCHHMS, CIIYKAIIUMHU IS
MIpeACTaBICHUS YueOHOW HH(POpMAIMK OOJIBIIION ayTUTOPHH.

Jns  mpoBeaeHHMs — 3aHATHM — JIGKIMOHHOTO — TUIA  Ipeularalorcs  HaOophl
JIEMOHCTPAIIMOHHOTO 00OpYyIOBaHMs M y4YCOHO-HATJISAIHBIX IMOCOOMHA, XpaHsIHecs Ha
AIIEKTPOHHBIX HOCUTENSAX M 00ECIeUMBAIOIINe TeMaTHYECKHE WILTIOCTPAIMY, COOTBETCTBYIOIINE
paboyeil mporpaMme TUCIUIUIAHBL.

Jns mpoBeneHust 1a00OpaTOPHBIX PAOOT MCIOJIB3YIOTCS: TUCTHIUIATOP, 3JIEKTPOHHBIE
BEChl, 3aMOPAXMUBAIOIIMNA  CTOJIMK, KOJOPUMETP, CHEKTPO(HOTOMETPHI, KOHAYKTOMETP
NOPTATUBHBINA, WEHTPU(PYra, CBETOBBIE MHKPOCKOIBI, 00OpYyAOBaHHE JUIsI TOHKOCIOWHOU
xpomaTorpaduu, oIHOKaHAJIbHBIE 103aTOPhI IEPEMEHHOT0 00BEMaA U JIp.

[Tomemienust st caMOCTOSITENFHON pabOThl 00YYAIOMIMXCSI OCHAIICHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs: K ceTu «MHTepHeT» M obecrieueHueM JocTyna K
3NIEKTPOHHOM MH(OpMaIIMOHHO-00pazoBaTenbHOM cpee SAplY.

ABTOD:

JoueHT xadempsl

00TaHUKHU U MUKPOOUOJIOTHH, K.0.H. O.A. Mapakaes




IIpunioxenne Ne 1 k paGouyeii mporpamMmme JMCHHMIIIHMHBI
«DU3H0JI0TUA PACTEHHID)

DoH/I OLICHOYHBIX CPEACTB
AJI IPOBEICHUs] TEKYLIEro KOHTPOJISA yCIeBaeMOCTH
U NIPOMEKYTOYHOM ATTECTALMM CTYAEHTOB
10 JIMCUHUILTHHE

1. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATePHUAJIbI,
Heo0XoauMbIe J1JI51 OLleHKH 3HAHWM, yMEeHUi, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepU3yIHUX 3Tanbl GopMHUPOBaAHUA KOMIIETEHIUI

1.1. TumnoBbie KOHTPOJIbHbIE 32/IaHUSI U HHbIE MAaTePUAJIbI,
HCIOJIb3yeMble B IIpoLecce TeKylero KOHTPOoJIs yCIeBaeMoCTH

KonTpoabHbie BOPochI 0 TeMe «PU3n0J10rusi paCTUTEIbLHON KIeTKI

KakoBbl oTiimums B cTpoeHuH, HaOope opraHel U (PyHKIHUSIX PACTUTEIBHON KIETKH U

KUBOTHOU?

KoMIioHeHThI NepBUYHON KJIETOUYHOU CTEHKU. CBS3b MEXy HUMHU.

BropruyHoe yTONIIEHNE KIETOYHON CTEHKU. 3HAYECHUE B )KU3HU KJIETKH.

@YHKIMH KJIETOYHOM CTEHKH, 2JIaCTUYECKOE U IUIACTUYECKOE PACTSKEHUE.

KoMroneHTb MeMOpaH pacTuTenbHOM KieTku. CBoCTBa MEMOpPAHBI.

OyHKIIH OUOJIOTUYECKOM MEMOPAHBI.

KunkocTHO-MO3anuHas TUIIOTE3a CTPOSHUSI OMOJIOTUYECKOM MEMOPAHBI.

OcHOBHBIE MEMOpaHHBIE CTPYKTYPbI PACTUTEIBHOM KIETKH.

Crpoenne u pynkuuu Al

10. [Tnazmanemma. OyHKIIMOHAIBHAS POJIb B )KU3HU KIETKH.

11. Opranousl, OKpy>KeHHBIC JBOMHON MeMOpaHoi. X 3HaueHHe B )KU3HU KIIETKH.

12. [nacTuabl pacTUTENIbHON KIETKH: BUJbI, CTPOEHHE, (YHKIIHU.

13. MutoxoHapuu: CTpoeHHE U QyHKIUU.

14. PubocomMbl pacTUTENIbHON KIETKH, UX CTPOCHUE U (DYHKIIUH.

15. OP pacTuTensHON KIETKH, €T0 CBOMCTBA M (DYHKITUH.

16. HuTornasma knetku. Ee ctpoenne u pyHKIUM.

17. Siapo pacturenbHoO KieTku. Ero ctpoenue, GyHKIUM, POJIb B )KU3HU KJIETKH.

18. Bs3kocTh 1iuromniazMel. GU3HONIOTHYECKHE XaPAKTEPUCTUKH. 3HAUCHUE B )KU3HU KIIETKU.

19. DnactuyHOCTh HUTOILIA3MBL. PU3NOIOTUYECKUE XaPAaKTEPUCTUKU. 3HAUEHUE.

20. /Ismwxenue uutoriasmbsl. Tunsl. [IpuunHbl ABMKEHHS. 3aBUCUMOCTD OT BHEITHUX (aKTOPOB.

21. Bakyosb pacTUTENbHOMN KIETKH, €€ (PyHKIUH.

22. Tononnact. @yHKIMOHANbHAS POJIb MEMOPAHBI B AKHU3HH KIETKH.

23. Opranousl, 00ycClIaBIMBAIONIUE TUTOTUIA3MATUYECKYIO HACJIEICTBEHHOCTh. VX 3HaueHue B
AKHU3HH KIICTKH.

24. Ilytu ¢popMupOBaHUS BaKyOJIM pacTUTEIbHOU KieTKU. COCTaB BaKyOJISIPHOTO COKa.

25. N30uparenbHasi IPOHUIAEMOCTb. XapaKTePUCTUKU. 3HAYCHHUE B )KU3HU KIIETKH.

26. ABTOTpO()HOCTh pACTUTENBHBIX KJIETOK, HANpaBieHUs paboT IO WX MOJEKYJISIpHOU
TpaHchopMaluU U UCTIOIb30BAHUIO OMOTEXHOJOTHUECKUX LEIIsX.

—_—

A A Al

KOHTpOJ’lLHI)Ie BOITPOCHI IO TEME «POoTOCHUHTE3Y

1. Kocmuueckast ponbs pactenuii. Ux hoTocuHTETHYECKAS IPOYKTUBHOCTD. 3HAUCHHE.
2. Yposuu (hopmupoBaHus (HOTOCHHTE3a: OPraHU3MEHHBIN (JIUCT), KIETOYHBIN (XJIOPOILIACTHI),
MOJICKYJISIpHBINA (MeMOpaHbl). XapaKTepUCTHKA.



3. Xmopodusn. Xumudeckas MpuUpoa, CICKTPaIbHbIE CBONCTBA, OMOCHHTE3, aaanTallHOHHBIC
CBONCTBA.

4. Jlo6aBo4HbIe (OTOCHHTETHYCCKHUE MUTMEHTHI: KAPOTHHOMIBI ¥ (DUKOOMIUHBI. XHUMUYECKAsT
IpUpOJIa, CIIEKTPaIbHbIE CBOMCTBA, OMOCHHTE3, a1allTAlluOHHbIE CBOWCTBA.

5. Xnopormnactel. CTpykTypa v GyHKIHHA (OTOCHHTETHYECKOTO OPraHOM]IA, €T0 KOMIIOHCHTOB:
IpaH, TUWJIAKOUIO0B, KBAHTOCOM, CTPOMBI.

6. CeetoBass  ¢asa  ¢orocunTe3a. DYHKIHOHAIBHBIE  OCOOCHHOCTH M 3HAYEHHC
doroduznueckoro 3tana cBeToBoU craauu. @OTOCHHTETUUECKHE XaPAKTEPUCTUKH SJICKTPOH-
TPaHCHOPTHOM LenH. [ [MKIMYecKknii 1 HEUUKIMYECKUI TPAaHCIIOPT JIEKTPOHOB.

7. OyHKIMOHATBHBIE OCOOCHHOCTH M 3HaueHHE (POTOXMMHUYECKOrO 3Tara CBETOBOM CTaauM.
Opranmsanus porocuctem 1, 2. dorodochopunmupoanue. Teopus Murtuenna.

8. IlpoucxokaeHne Kuciopoga B (OTOCHHTE3e. IHEPreTHUSCKHU BBIXOX (OTOCHHTE3A.
KBaHTOBLIN BHIXO.

9. ®orocuHTEeTHYECKUI METAOOIM3M, THITbI, PA3HOKAYECTBEHHOCTh MPOIYKTOB (POTOCHHTE3A.

10. TTenTo3ohocdarubiit Tun dorocurrerndeckoro meradommsma (C3 — myth). OCOOCHHOCTH.
3HaveHHUE.

11. C4 — Tum porocuuTeTHUECKOTO MeTaboam3Ma. OCoOeHHOCTH. 3HaUeHHe. DKOJIOTHYECKAst
MPUYPOYEHHOCTb.

12. CAM — tun porocunTerrnyeckoro Meradonu3ma. OcoOeHHOCTH. 3HaYeHHE. JKOIOrnuecKast
IPUYPOYEHHOCTb.

13. I'mukonatHeiil MyTh (GOTOCHMHTETHYECKOTO MeTabonu3mMa. DyHKIHOHAIBHBIE 0COOCHHOCTH.
CBsI13b ¢ APYTUMH OPTaHOUIAMH U (DYHKIIMSIMU PACTCHHUS.

14. Poiap TOHOPHO-AaKIENTOPHBIX OTHOIIEHWH B PEryiasaiuu (OTOCHHTE3a. [ OpMOHaIbHAs
perymsimust OoTOCHHTE3A.

15. Tlytu perymsiumu  GoTOCHMHTE3a BHEMIHMMHU (pakTopamu. JlHeBHOW xX01 (OTOCHHTE3A.
Bo3pacTHble n3MeHEHUS.

16. buorexHoNMOrMYECKHE  METOJBI  TMOBBIMICHHS  (OTOCHHTETHYSCKON  MPOJYKTHBHOCTH
pacTeHUi.

17. DBomorust poTocuHTE3A.

KoHTpo/IbHBIE BONIPOCHI 110 TeMe «/IbIXaHue»

1. buonoruueckas poib AbIXaHUsA. BKilaJ OT€4eCTBEHHBIX UCCIIEI0BATENIEH B Pa3BUTHE YUCHHUS O
JBIXaHUH.

2. JlpixatenbHbld ko3¢ ¢unuent. Ero poab B XapakTepuUCTHKE CyOCTpaTOB JIbIXaHHMSL.
B3aumocBsi3p MeX1y POTOCUHTE30M U JIbIXaHHueM. Paznuuus.

3. depMeHTHI JeTUAPOreHasbl, UX poJib B AbIXaHUM pacTeHuil. 3Hauenue padot B.U. [Tannaauna
B OTKPBITHH poJiu Aeruaporenas. Mx kiaccuukanys 1 0cOOEHHOCTH 1eHCTBUS.

4. ®epMeHTHl OKCHJa3bl, UX pOJb B JAbIXaHUM pacTeHud. 3HaueHue pabor A.H. baxa B
OTKPBITHH poii okcuaas. Mx knaccuduxaiuss 1 o0cOOEHHOCTH AEUCTBHUS.

5. AHaspoOHoe gpixaHue pactenuil. 3Hadenue pabor C.II. KocteiueBa o0 B3auMOCBsI3U
a’po0HOTO W aHadpPOOHOTO ATANOB JbIXaHWs. OCHOBHBIE ATaIlbl TIMKOJM3a. B3anMOCBs3h ¢
IIPOLIECCAMU JKU3HEIEATEIbHOCTH.

6. Mertabonmueckasi poiib abixanust o 1mukiay Kpebca. Mecto nokanuzaruu. B3aumMocssss ¢
OCHOBHBIMH IIPOLIECCAMU KU3HEAEATEIbHOCTH.

7. I'muoKkcWIIaTHBIA LMKII JbIXaHUs y pacteHuil. OcobeHHOCcTH MeTabonu3Ma B JaHHOM LIMKIIE.
B3aumMocBs3b ¢ IpyruMu QyHKIUAMHU.

8. IlenrozodocdaTHplii THI AbixaHus pacteHuil. OcobeHHoCcTH MeTabonm3ma. bronormueckas
POJIb B PETYJISALMH APYTUX KU3HEHHBIX (QYHKINH.

9. IlpssMoe OKHUCIIEHHE CaxapoB, ero (yHKIIMOHAIBHAS POJIb.

10. JlpixaTenpHas 2JIEKTPOHTPaHCIIOpTHAS 1enb. OkucauTenbHoe GochopunupoBanme.

11. B3auMoCBs3b pa3aMuHbIX TUIIOB JIbIXaHUS. bruojornyeckoe 3HauEHUE.
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8.

9.

. 3aBUCUMOCTh JIBIXaHUS OT (aKTOPOB BHEUIHEW M BHYTpeHHeHW cpeabl. l3meHeHue

HMHTCHCHUBHOCTH AbIXaHHUS B OHTOI'CHE3E.

KonTpoabHbie Bonpockl 1o Teme «Pu3noJ10rust BOAHOT0 00MeHa

. 3HaueHUe BOABI AJId XKHM3HCACATCIBHOCTHU paCTCHHﬁ. O6IJ_II/IC MOHATHUA O BOIHOM PCKUMC

pacTeHuil.
@paKIMOHHBIN COCTaB BOJbL. 3HAUEHHUE B )KM3HU PACTEHUI.

. DU3HKO-XMMHYECKHE U CTPYKTYypHbIE CBOMCTBa BOAbl. OCOOEHHOCTH, 3HaueHHe. BuusHue

BHEUIHUX yCIIOBHM.

TepMoaHAMHUUYECKHE TIOKA3aTENIM BOJHOIO peXHMa PacTEHHH. 3HAYEHMsI XapaKTEPUCTHK B
MOTJIOUICHUH U TPAHCIIOPTE BOJBI.

OcMmoTHUECKHE 3aKOHOMEPHOCTH NOTJIOMIEHHS BOJbL. VX pojb B TpaHCIIOPTE BOABI U3 KIETKU
B KJIETKYy. B3auMOCBs3p MEXIy TEPMOAMHAMMYECKHMH U OCMOTHYECKHMMH II0KA3aTEIsIMU B
BOI00OMEHE pacTeHUH.

OCOOCHHOCTH TOTJIOIIEHHSI M HArHETAIOIIEH IeATeNIbHOCTH KOpHEBOW cucTteMbl. KopHeBoe
JaBieHMe, IuIad, ryrranus. IIpupona KOpHEBOro [aBiIEHMS, 3aBUCUMOCTH BBIJCIICHUS
KJIETOYHOT'O COKa OT MeTaboa1M3Ma KOpHEH.

. OcobeHHOCTH NEpCABUIKCHNA BOABI IO COCYydaM KaK CpCAHCIO IMPOMEKYTOUYHOI'O ABUTATCIIA

BOJIHOT'O TOKA.
Tpancnupanusi, 3Ha4eHUE B KM3HU pacTeHuid. KonunuecTBeHHble moka3arend. CTpoeHue
YCThbUI] U MCXAaHU3M HUX JIBUIKCHUA. BHeyCTLI/I‘-IHaSI peryjsanusa TpaHCIIupanuu.

3aBUCUMOCTh TPAHCIIUPALIMU OT METa0OIM3Ma U IeUCTBUS BHEUTHUX (DaKTOPOB HA pacTEHUSI.

10. Boanbiii OamaHc Ha3eMHBIX pacTeHWil. BiusHue BomHOro neduiura Ha (HU3UOTOTHUECKUE
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IIPOLIECCHI Y PACTECHUM.
. BoaHbIN peXUM U IPOAYKTUBHOCTH KYJIbTYPHBIX PACTCHUH.

12. OcobeHHOCTH BOAHOTO PeXKKUMA PACTEHHUI PA3HBIX SKOJOTHUSCKUAX TPYIIIL.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «Puznoaorusa MHUHEPAJIBHOI'0 MUTAHUS

1. 3HaueHre MUHEPAJIBHBIX 3JIEMEHTOB B J)KM3HM pacTeHHil. Bkilam poccHiickux ucciaeaoBartesei

AW N

AN D

10.

11.

12.

B Pa3BUTHUE YUEHUs O MUHEPAJIBHOM IIUTAHUM PACTECHUN.

. MakpoaeMeHThI U UX (PU3NOJIOTUYECKOE 3HAUCHUE.
. MUKpo37IeMEeHTHI ¥ UX (PU3NOJIOTUYECKOE 3HAUCHUE.

Pacnipenenenre u nepepacnpeesieHue 3IEMEHTOB MHUHEPAIBHOTO NMUTaHWS IO OpPraHaM U
TKaHAM pacTeHUH B OHTOreHese. PeyTminsanus. 3HaueHue.

. MeTopl nccne1oBaHusl MUHEPAIbHOIO TUTaHUS PACTCHUM.
. PoJIb KOpHEBOM CUCTEMBI KaK OpraHa IOIVIOLICHUS, YCBOSHUS MUHEPAIIBHBIX COJIEH U CUHTE3a

OpPraHMYECKUX BEIIECTB. PUTMUYHOCTH MOIJIOLIAIOMEH M METa0OIMUYECKON JeATEeIbHOCTU
KOpHEW. PoJIb KOPHEBBIX BBIAEIEHUN.

OcoOeHHOCTH  B3aUMOJACWCTBUS HMOHOB — AaHTOTOHU3M, CHHEpPru3M, U30HpaTeIbHast
npoHunaemoctsb. Pons pH nouseHHOro pactsopa B MOTJIOMEHUN HOHOB KOPHSMHU.
Oco0eHHOCTH TEpBOr0 3Tama TOTJOMIEHUS HOHOB PAaCTUTEIbHON KieTkou. IlaccuBHBIM
TPAHCHOPT B KIJIETOUHYIO 000104Ky. Poib nuddys3un u ancopOrum.
OcCo0OEHHOCTH BTOPOTO AaKTHUBHOIO JTalna TpaHCIOpPTa HOHOB Yepe3 IUIa3MaTHYECKYIO
meMmOpany. [lyTu akTHBHOTO TpaHcmopTa.

OcoOeHHOCTH ~ paJualIbHOTO  MEPEJBMKEHUs HOHOB B KopHe. CooOTHOILIEHHE

CHUMIUIACTUYECKOTO U aloIIaCTUYECKOro TpaHcnopra. Ponb nosckos Kacnapu.

OCOOEHHOCTH BOCXOJALIETO TMEPEIBUKEHHUS BELIECTB II0 CTEOJI0: IMyTh, MEXAHU3M,
ckopocTh. Hucxopsmiee mnepenBukeHne HOHOB MO (aosMme cTedist: MmMyTh, MEXaHU3M,
CKOPOCTb. 3Ha4E€HHE KPYTOBOPOTa MUHEPAIBHBIX BEIIECTB.

®dusnonornyeckre OCHOBBI MIPUMEHEHHs ya100peHuid. BripamuBanue pacteHuil 0e3 MmoyBHI:
TUPO- U a3polnoHukKa. 1x 3HaueHue.



10.

11.

12.

13.

14.

15.

KonTpoJbHbie Bonpockl 10 TeMe «@U3M0JI0THA POCTa U PA3BUTHD)
XapakTepucTuka TIOHITHH «pOCT pacTeHUH» ©  «pa3BUTHE pacTeHmity. OOmme
3aKOHOMEPHOCTH pocTa pacteHuil. OcoOeHHOCTH pocTa opraHoB pacteHuil. Koppemsmus,
HOJIIPHOCTB, PEreHepanus U LEeJI0CTHOCTh OpraHu3Ma.
da3bl pocTa KJIETOK U opraHoB. [lenenue, pactsokenue, auddepeHunanus KIeTok. Ydactue
(UTOrOpMOHOB B PEryJIALMU OTAENBHBIX (a3 pocTa KJIETOK. YBeJINYeHUEe 00beMa KIETKU U
POCT KJIETOYHBIX CTEHOK. TOTUIIOTEHTHOCTh PACTUTEIBHBIX KIETOK.

['opMoHaNIbHAsT peryisiTOpHas CUCTeMa pacTeHUW. bUOCHHTE3, JoKanu3aus U TPAHCIOPT
¢uroropmonoB. OyHKIMK (PUTOTOPMOHOB B OHTOTEHE3E PACTECHUIA.

XapaKkTepuCTUKAa ayKCHUHOB: MCTOPHUS OTKPBITUS, COJIEpKAHME B PACTEHMSX, OMOCHHTE3,
TpaHcnopT. Penentopsl aykcuHoB. MexaHu3m aeicTBus. @yHKIMOHAIbHAS POJIb AyKCUHOB B
PEryJsily POLECCOB )KU3HEAEATEIBHOCTH PACTEHUM.

XapakTepucTuka ruO0epeIsIMHOB: OTKPBITUE, PACHPOCTPAHEHUE U XapakTep JeHCTBUS Ha
pacTUTeNIbHbIE OpraHu3Mbl. buocuHTE3, penenTopsl, MEXaHU3M JeHCTBUS THOOEPEIUINHOB.
XapakTepuCTUKa IUTOKUHUHOB: MECTO CUHTE3a U NEPEIBUKEHUS HIUTOKMHUHOB B PACTEHUM.
ConepkaHue W XapakTep MX ACHCTBUA. XMMHUYECKOE CTPOCHHE, OMOCHMHTE3 U PEIENTOPHI.
B3aumoneiicTBue HUTOKMHUHOB C IPYTUMH PETYIISITOPAMH POCTA.

OyHKIMOHAIBbHAS POJIb 3TUJICHA B PETYJSLUN NPOLECCOB KU3HEACITEIBHOCTH PACTCHHM.
buocunTes, TpaHCHIOPT M JOKaIN3alKs STUICHA B PaCTEHUU. Penientopsl 3TusieHa.
AOcuu3oBasi KMCJIOTa. MecTo CHMHTE3a, TPAaHCIOPT M (U3HOJOTHYECKass pojib. Pementopsr
ABK. [leiictBue ABK Ha wMerabonuyeckue TMpouecchl, (usnonorndeckue (QyHKIHUH,
pocToBbIe U (hopmMoOOpa3zoBaTEILHBIC MPOIECCHl Y PACTCHUH.

[Ipupoausie uHrHOUTOPBI. MIX HaKOIUIEHHE B PaCTUTEIBHOM OpraHu3Me. XapaKTep BIMSHUS
Ha )KU3HEJEATEIbHOCTh PACTCHUM.

[IpuMeHEeHHE CHHTETUYECKUX PEryJsATOpPOB pocTa pacTeHuil. X posib B IMOBBILIEHUU
OpOAYKTUBHOCTH pacTeHuil. IlpoGiiemMa oxpaHbl OKpy’Karolleil cpeabl B CBSI3U C
MCIIOJIb30BAHUEM XUMUYECKUX PETYIISTOPOB POCTa B HAPOJHOM XO35HCTBE.

Perynsuuss pocta W pa3BUTHS pacTEHUl MpU pPELIEHUHM OMOTEXHOJIIOTMYECKUX H
IIPOM3BOJCTBEHHBIX 3a1au. [Ipumepsl.

@U3HOIOTUYECKHE METOJbl MCCIEIOBAHUA pOCTa M PA3BUTHs PACTEHUMH, HCIIOIb3yEMBIE B
LEeJIIX PACTEHUEBOCTBA U OMOTEXHOJIOTHI.

PocroBele u  Typropueie  aBukeHMsA. Tpommsmbl.  POTOTpONM3M, T'€OTPOIU3M,
THIIPOTpONU3M, a’porponusM. Hactuu. Tepmonactuu, ¢poronactuu. Ponb GpUTOropMoHOB B
nBwxeHnn pacteHud. llpencrasinenns Xonomnoro H.I'., mx coBpeMeHHOe pa3BHUTHE.
Takcucel.

BnusiHue Ttemmeparypbl, CBETa, BOJbI, TIa30BOTO0 COCTaBa aTMOC(Ephl, 3IIEMEHTOB
MUHEPAJIBHOIO NMHUTAHHUS Ha POCTOBBIE Ipolecchl. Penenuus. DHAOrEHHbIE U 3K30TE€HHBIC
pUTMBI pocTa. I10K0i OTHOCUTENBHBIN, BBIHYKICHHBIA U OpraHUYECKUN.

OOue moHATUS O pa3BUTUM pacTeHUH. JKu3HeHHBbIH UK. [IpUHIUNBI pacuIeHEeHHOCTH
LUKJIa >KM3HU DPACTEHUH Ha OTHeNbHbIE ATambl, (a3bl U cTaauu. MHOroBapHMaHTHOCTb
pa3Butusa. OCHOBBI MEpexoJa pPacTEHUI OT BEr€TaTUBHOIO COCTOSIHHUSA B PEMPOAYKTHUBHOE.
Pone ropmonanbHOM perymnsauuu. IlepcrnekTuBsl ynpaBiIeHus IPOLECCaAMUA Pa3BUTHS.

3anaHus 1S CAMOCTOSITEILHOM PadoThI

Brimonnenue 3agaHuil aBisieTcs: OgHOM U3 (GOPM CaMOCTOSITEILHOM PabOThI CTYIEHTOB

pu 0cBOeHUH Kypca «Dusnosnorus pacreHuin». Lleap KOHTPOIBHBIX 3aaHUN — BBISIBUTh 3HAHUS
CTYJIEHTOB 110 JUCLUHUIUIMHE. Bompockl 3a1aHnii cOCTaBIEHbl € YYETOM TPeOOBAHUN MPOTrpamMMbl
Kypca «®Pusnosnorusd pacteHuin». OHM OXBaTBIBAIOT H3y4yacMble pas3feiibl AMCLUIIIMHBI,



PaBHOMEPHO paCIpeneeHbl [0 CIOKHOCTH B KaKIOM BapuaHTe. BapuaHT KOHTPOJIBHOTO
3aJJaHUs CTYACHT IOJIydaeT y MpernojaBaTes.

BrlnosIHEHHOE KOHTPOJIBHOE 3aJjaHHE JOJIKHO BKJIFOUATh TUTYJIBHBIN JIUCT, OTBETHI HA
BOIPOCHI C YKa3aHUEM HX HOMEPOB, CIIMCOK MCTOIb30BaHHON JUTEPATYPHI.

OTBeTbl Ha BONPOCHI KOHTPOJIBHBIX 33aJaHUA MOTYT OBITh TPEJICTaBICHBl B
Hale4yaTaHHOM BHUJE, JIMOO aKKypaTHO HaIlMCaHbl OT PYKH B OTHENbHOM TeTpanu. B mobom
cllydae Ha CTpPAaHHMIIAX C OTBETAaMH JOJDKHO OBITh OCTaBJICHO MECTO Uil 3aMe4YaHWUd
npenonaBarens (1/4 dacte ¢ mpaBod CTOpPOHBI cTpaHullbl). CCBHUIKM Ha HCIOJIb30BaHHBIC
UCTOYHUKH JINTEPATYPHI 3aIIMCHIBAIOTCS B KBAaIPATHBIX CKOOKaX.

BreimonHeHHOE  KOHTPOJBHOE 3aJlaHue CAAeTcs IMpernojaBaTellio Ha MPOBEPKY K
yKa3aHHOMY Cpoky. PaboTa olLieHMBaeTcsi OIICHKOM «3auTeHO» WM «He3auyTeHo». CTyJleHT,
MOJTyYMBIIUI OLIEHKY «HE3aYTEHO», IOJKEH UCIPAaBUTh pabOTy B COOTBETCTBUU C 3aMEUaHUSIMU
IpenoaaBaTesis ¥ BHOBb CJIaTh €€ Ha IIPOBEPKY.

Bapuant 1

Onumure  Qu3HONOTMYECKHME  MEXaHM3Mbl M TOK&KWUTE  3HAUYEHHE  JUIA
KU3HEJEATEIbHOCTH PACTEHUN CIIeIYIOIINX MPOLECCOB:

. Tpancnopra 31eKTpoHOB, npuBoAsIIero k cuaresy AT® B poTocunrese.
. CunTesa rimoko3sl y C3-pacTeHuH.

. PaboThl aHapOOHBIX AETHIPOTEHA3.

. Peaknuii rimukonusa.

. Iloctynienus BoAsl B pACTUTENBHYIO KIETKY.

. PaBoThI HMJKHETO KOHIIEBOTO JBUTATENS BOJHOTO TOKA.
. Iloryonenus azora KOpHAMU PACTCHUM.

. Peytunuzarmuu.

. CuHTe3a, TpaHCIopTa U IEUCTBUS ayKCUHA.

10. JIBr>KeHUS IUTOTLIa3MBl.

11. Merabonuueckoi perysiuu.

12. Tlokost pacTeHUA.

Bapmuanr 2

Onumure  QuU3HONOTMYECKHME  MEXaHW3Mbl M TOK&XWTE  3HAYEHUE  JUIS
YKU3HEJEATEIbHOCTH PACTEHUN CIIEeIYIOINX MPOIECCOB:

. Cunreza HAJ1®-H B oTocunTese.

. O6pazoBanus rioko3bl y Ca-pacTeHUI.

. PaboThI a3poOHBIX eruaporeHas.

. Peakumii nukna Kpebca.

. IlmazmMonu3a paCTUTENbHON KIETKH.

. PaBGoThI cpeAHHOTO (MPOMEKYTOYHOT0) ABUTATENSI BOJHOTO TOKA.
. [loryonieHnss KaTHOHOB KJIIETKOM.

. [lepBU4HOI acCUMUTISIIUN MUHEPAIBbHBIX BELIECTB.
. CuHre3a, TpaHCcIopTa U AEUCTBUS HUTOKMHUHOB.
10. ®oroTponusma.

11. MeMOpaHHOM perymsIuu.

12. ITpopacTanusi CEMEHH.

Bapuanr 3

Onummre  QU3MOIOTUYECKHE  MEXaHM3Mbl M TOKaXHWTE  3HAUYCHHE IS
KU3HEEATENIbHOCTH PACTEHUN CIIEIYIOIINX POLECCOB:

1. O6pazoBanus kucaopoia B GOTOCUHTESE.

2. Cunre3sa rmoko3sl y CAM-pactenuil.

3. PaboThl MUTOXOHAPUATBHBIX OKCHA3.

4. Peakuuii meHT030(0Cc()haTHOTO MyTH JIBIXaHHUS.

5. Co3znaHusi OCMOTHYECKOTO IaBIICHUS B KIIETKE.

6. PaboThI BepXHEro KOHIIEBOTO IBUTATENsI BOJHOTO TOKA.
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7. IloryomeHuss aHHOHOB KJIETKOM.

8. Perynsuuu MUKpO3JIEMEHTaMU aKTUBHOCTU (DEPMEHTOB.
9. CunTesa, TpaHcnopTa U IeHCcTBUA THOOEPEITMHOB.

10. I'eoTponu3zma.

11. 'opMOHaNBHOM peEryIIsILUU.

12. Mop¢orenesa.

Bapuanr 4
Onumunre (GU3HONOTHYECKHEe  MEXaHU3MBl W TOKaXUTE  3HAYCHHE
JKU3HEIEATEIIbHOCTH PACTEHHUM CJIETYIOIINX MPOLIECCOB:
. [lornomenns 1 MUTpaluy YHEPTHH CBETa IpH (DOTOCHUHTESE.
. CunTe3a caxapossl B OTOCHHTESE.
. PaboTBI IUTOXPOMHOHN CHCTEMBI.
. Peaknuii poromprxanusi.
. PanuansHoro Tpancnopra Bojbl B KOPHE.
. PaboTs1 ycThHUHOTO ammapara.
. Kcunemnoro tpancnopta 31eMEHTOB MUHEPAIBHOTO MUTAHUS.
. O0Gpa3oBaHusl 1 MPEBPAIICHUS A30TUCTHIX COSAMHEHUN B PACTCHHUH.
. CuHTe3a, TpaHCIopTa U ICUCTBUS a0CIIM3UHOB.
10. PocToBBIX HaCTHIA.
11. Tpoduueckoii perysiuu.
12. Maunuanuy nBeTeHUs.
Bapuanr S
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Omnumure (bPISI/IOHOFI/I‘ICCKI/Iﬁ MEXaHU3M H 3HAUYCHHEC IJIA X XKHU3HCACATCIBbHOCTH paCTCHI/Iﬁ

CJIETYIOIIMX IPOLIECCOB:

. Cunresza AT® na MmeMOpaHax XJIOPOILIACTOB.

. Hornomenus CO2 npu pOTOCHHTESE.

. PaboTBl BHEMHTOXOHJPUATBHBIX OKCHIA3.

. PaboTBI 311€KTPOH-TPaHCHOPTHOM LIEU MUTOXOHIPUH.

. [TocTymeHust BOJBI B COCYTbI KCUIIEMBI.

. Perynsauuu tpancnupanuu.

. PagnanbpHOTO TpaHCIIOpTA 2IIEMEHTOB MUHEPAILHOTO TUTAHUS B KOPHE.
. Obpa3zoBanus u npepparieHus: GochopHbIX COETMHEHUN B paCTCHUU.
. CuHTe3a, TpaHCcIopTa U IEUCTBUS ATUIICHA.

10. TypropHbIX HaCTHM.

11. DnexTpodu3noI0ruuecKoil peryisum.

12. Pereneparuu.
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Cnucok pedepaToB 1o TeMam

Du3M0JIOTHA PACTUTEIBHON KIETKH

1. Merabonanueckue B3aUMOACHCTBUS KIETOUHBIX OPIraHOMJIOB.
2. PocT KIeToK pacTsHKeHHEM.
3. JuddepennmpoBka KIeToK.
4. CrapeHue KJICTKH.

5. CmepTh KIIETKH.

6. Pa3npaxuMoCTh KIETKHU.
7. JIBM>KEHUE LUTOILIa3MBbl B KIIETKE.
8. IlormoieHue BemecTB KIETKOM.
9. CexpeTopHble PYHKIUHU KIETKH.
10. ®uUTOropMOHBI U KIETKH.



11.
12.
13.
14.
15.

Kiierounsie 0CHOBBI poCcTa pacTEHUH.

YapTpacTpyKTypa pacTUTEIbHOM KIETKH.

®dwu3uka OMOJOTUIECKIX MEMOpaH.

KoMmnapTMmeHTanus kak OCHOBa PETyJISIMY U aAaNTaluu KISTKH.
[{uTomornyeckue OCHOBBI MTPUCIIOCOOICHHS pACTCHHI K (pakTOopam cpebl.

dortocunure’

i I e
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10.
11.
12.
13.
14.
15.
16.
17.
18.

JIuct kak onTUYeckasi CUCTeMa.

buorenes u xumus x10podusios.

Pa3zBuTHE U CTPYKTYpa XJIOPOILTACTOB.

CTpyKTypa CTpOMBI XJIOPOIIJIACTa U €€ BKIIOUYCHHUS.

3HaueHue BOJbI U OENKOB B (DYHKIIMOHAILHO aKTHBHBIX XJIOPOILJIACTAX.
[Tornomienue u nepenavya SHEPruU cBeTa B POTOCUHTESE.
[TepeHOCYMKY 3TIEKTPOHOB B IEPBUYHBIX PEAKINAX (DOTOCUHTE3A.
PeakunonHbie EHTPBI POTOCUCTEM U PACHICTIIEHUE BOJIBL.
dorocuHTeTHYECKAs (PUKCALIMS YTICKUCIIOTo Ta3a B nukie KansBuHa.
®dotocuHTeTHYECKAs (PUKCAIHMS YTIICKUCIOTO Ta3a B Iukie XaT4ya u Cidka.
AnanTuBHOE 3HaUYEHUE (POTOCHHTETUICCKUX MEXaHU3MOB.
Dk30reHHbIe (PaKTOphl U GPOTOCUHTE3.

OHporeHHbIe GaKTOpsl U HOTOCHHTES.

AJbTepHAaTUBHBIC ITyTH NEPEHOCA IIEKTPOHOB.

Jlokanuzanus GocHopUIHPYIOMUX HEHTPOB U UX XapaKTEPUCTUKA.
AccuMUISIIIAA YTIEKUCIIOrO ra3a pacTeHUSIMHU.

[TepBudHbIC 1 BTOPUYHBIC PACTUTEIHHBIC BEIIECTBA.

DOTOCUHTE3 U ypOXKAM.

JAbixanue

1.

e R
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

CoBpeMeHHbIE NPECTABICHUS O JbIXaHUU PACTCHUI.
["a3000MeH MpH IbIXaHUU PACTEHUIA.

DepMEHTATUBHBIE CUCTEMBI IBIXAHMUS.

[TyTu mpeBpaieHus IbIXaTelbHOr0 MaTepuania.

JIpIxaHue — [IEeHTpaJIbHOE 3BEHO META00IU3Ma PACTUTEIBHON KIIETKH.
OHepreTuka JbpIXaHusl pACTCHUM.

B3aumocBs3b pa3nuyHbIX TUIIOB YHEPTETHUECKOI0 OOMEHa.
JIpIxaHue U NOTJIOTUTENbHAS JEATEIBHOCTh KOPHEH.
Jlpixanue 1 OMOCHHTETHYECKUE (PYHKIIUHN KIICTKH.

JIpIxaHnue u pocT.

JIpIXaHne ¥ TPAaHCIIOPT aCCUMUIISATOB.

Jlprxanue 0OJIbHOTO PaCTEHHUS.

JlpixaHue KaK QyHKIUS IPUCIIOCOOJIEHUS PACTEHUS K Cpelie.
Jbixanue U (OTOCHHTES.

Jpixanue u ceet. oToAbIXaHHUE.

MexaHU3MBbl PEryJsIMKA OKMCIUTEIBHOIO METa00IN3MA.
JIpIxaHue 1enoro pacTeHus, Ero OPraHoB U TKAHEH.
CrniocoObl ynpaBiieHUs AbIXaHUEM PACTECHHH.

DBOJIOIMS MEXaHU3MOB JbIXaHUS Y PaCTECHUII.

du3zno0rusg BOIHOro 00MeHa

1. [TocTymuienne BOJIbI B paCTEHHE.

2. OCMOTHYECKHUI MEXAHU3M.

3. [Ipuposia KOPHEBOTO JaBICHUSI.

4. BAvbKHUI TPaHCTIOPT BOJIBI.

5. JlanbHUM TPAaHCIIOPT BOJBI.

6. TpancnopT BoJibI uepe3 MeMOpaHHbl.
7. ABMKy1Ke CUiIbl BOIHOTO TOKA.



8. Boauslii moTeHuua.
9. YcTpHUYHAs M KyTUKYJISIpHASI TPAHCIIHPALIHSI.

10.

11
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@DopMBI BOJBI B PACTECHUMU.

. Bonubrit nedunut u ctpecc.
12.
13.
14.

Perynsiius TpancnopTa BO/bI B LIETIOM PACTEHUU.
®U3HOIOrNYECKHE OCHOBBI OPOILICHHUS.

DKoJorusi BOJI000OMeHa.

DuU3n0JI0rUsl MUHEPAJIBHOI0 MUTAHUS

ConeprkaHre MUHEPAJIbHBIX 3JIEMEHTOB B PACTCHUHU.
[TocTymieHne MUHEpAIbHBIX AJIEMEHTOB B PACTEHHUE.
Jlnarnoctrka moTpeOHOCTH PACTEHUN B DJIEMEHTaX MUHEPATLHOTO MUTAHUS.
[Totpebnenne MUHEpPaIbHBIX 3JIEMEHTOB B OHTOI'€HE3€ PACTEHHUS.
CuHeprusMm u aJiTuTUBHOCTb.

[Turanue pacTeHHs a30TOM.

Posb kOpHEN B nponieccax MOYBEHHOTO MTUTAHUS.

KHCIIOTHOCTB Cpe/ibl U MOTNIOTUTENbHAS AEATENBHOCTh KOPHEN.
Pacnpenenenue MuHepanbHBIX 3JIEMEHTOB B PACTEHUU.

. Peyrunuzanus sneMeHTOB.
. MunepasnbHble y100peHHs U YPOKaHHOCTb.

DU3MOIOTHIECKUE OCHOBBI MPUMEHECHHS YI0OpECHUA.

. BeIpamuBanue pacteHuii 6e3 mouBbI.
. Mukopu3a 1 MUHEpaJIbHOE MUTAHUE PACTECHHUIA.

TpaHcnopT opraHu4ecKux BelecTs
[IepenBrKEeHUE BEIIECTB B PACTEHUHU.
TpaHCcOpT aCCUMUIIATOB B JIUCTE.
®dusznonorus (HI0IMHOTO TPAHCTIOPTA.
JIOHOpHO-aKIENTOPHBIE B3AUMOCBSI3H.
CaxapoHaKoOIUIEHHE Y TPOCTHUKA U CBEKJIBI.
KpyroBopot MeTaboIUTOB B paCTEHUU.
Haxkomnienue u BuieneHne BEMIESCTB.
B3anmMocBs3p nporeccoB 0OMeHa BELIeCTB.
DuU3N0JI0THA POCTA U PA3BUTHSHA

[TpyHLIMIIBI pEryIsSUu poCcTa U Pa3BUTHS.
['opmonanbHbIe (PaKTOPHI pa3BUTHSL.
Penentopel 1 MexaHU3M IE€HCTBUS TOPMOHOB.
Poct knetku u oprana.

TOTUIIOTEHTHOCTB.

['epbunnHoe neficTBrue ayKCHHOB.
CuHTeTH4ecKHe aHaJIoTH (PU3HOIOIMYECKH aKTUBHBIX BEILIECTB.
Teoprs IMKIMYECKOTO CTAPEHUSI U1 OMOJIOKEHUS PACTEHUM.
KynbTypa H3011MpOBaHHBIX KIETOK U TKAHEH.
Ou3n070r0-0MOXUMUYECKUE OCHOBBI TOKOS.
OpraHoreHes u €ro CBs3b C pa3BUTHEM.

. Ilepmonnsanus OHTOre€HE3a PaCTECHUS.

. I'opMOHBI 11BETEHUS.

. Paznmpaxenne u peakuusi paCTEHUMN.

. MexaHu3Mbl IBUKEHUS — POCTOBBIE U TYPrOPHBIE.
. B3anMopencTere opraHoB pacTeHHUS.

. DUTOXpOMHAs CUCTEMA PACTCHUM.



IIpumepHbIe 3a1aHNUA 1JIs1 OEHKH ¢()OPMHUPOBAHHOCTH KOMIIETeHIMH (MX 3JIEMEHTOB)

1. EnnHas cucTeMa KJIeTOYHBIX CTEHOK, HelIPePbIBHO NMepexoasiliuX Apyr B Apyra:

a) arnoriact

0) cuMIuIacT

B) IPOTOILIACT

T') PHAOIUIACT

1) TOHOILIACT

2. Ilyrem ¢oTocuHTe3a, 00eceYyNBAOIINM BbIKHBAHHE B YCJOBHSIX OCTPOro aeduuura
BJIArH, SIBJISIETCH:

a) CAM-dorocunte3

6) C3-tdortocunres

B) C4-dortocunres

r) OakrepuaabHbIi (OTOCUHTE3

3. HauOosee npeBHMII BapMaHT HePreTM4ecKOro npouecca Mor (pyHKIMOHHPOBATH Ha
OCHOBe:

a) TJIUKOJIN3a

0) menro3zodocdaraoro nukIa

B) nukia KaipBruHa

r) mukia Kpebea

1) mukina Xerda-Croka

4. CooTHOLIEHHE MEKIY KOJMYECTBOM BO/bI, MOCTYNAOIIEH B pacTeHHe, H KOJUYeCTBOM
BO/Ibl, KOTOPOE PACTeHHe TPATUT, HA3bIBACTCH ...

5. MukpodjieMeHTaMH SIBJISIIOTCS

a) Co

6) Cu

B) Mo

r) B

1) N

e)P

x) K

3) Ca

6. DUTOrOPMOH, YCKOPHIOIIUI CTAPEHHUE JINCThEB:

a) JTWICH

0) aykcuH

B) IUTOKUHHUH

r) rubbepemuH

7. Opranom, BOCIIPHHHUMAKIIUM (POTONEPHOIUYECKHI CHTHAJ HA Nepexo] K LBETEeHMIO,
SIBJISIETCS:

a) 3€JICHBIN JTUCT

0) amekc mobera

B) Ma3yIlHas OoYKa

') FeHepaTUBHAs TIOYKa

1) BEreTaTUBHAs MMOYKa

8. DTanbl BbIOOpa yuyacTKa, ero pas3jeseHue Ha 1eJIIHKH, BHeCeHHe YI100peHnii, Ha0J/I101eHus
32 ONBITHBIMHM PACTEHUSAMH BKJIIOYAET NMPOBe/IeHNe BereTallHOHHbIX ONBITOB B:

a) MOJIEBBIX YCIOBUSX;

0) BOAHOM KYyJIbTYpE;

B) TIECUaHOM KYyJIbTYpE.

9. IlosieBoii MeTO NPOBeE/ACHUS BereTAllMOHHBIX ONBITOB MO3BOJISIET:

a) ONpPEeIETUTh MOYBEHHOE TIOI0OPOANE B OTHOUICHHH HEOOXOIUMBIX JIEMEHTOB MUTAHUS;

0) B 1a0OPaTOPHBIX YCIOBUAX 00ECIICUUTh PA3TUIHOEC MUHEPATIHLHOE MUTAHUE PACTCHUI;



B) KOHTPOJIUPOBATh YPOBEHB U MPOJIOJIKUTEIBHOCTh OCBEIIEHHOCTH, TEMIIEPATYPY U IpYyTrHe
(haKTOpBI CpeIbI.

10. {ns noBbimeHus 3¢ppekTuBHOCTH GOTOCHHTE3a pacTEHUI MEeTOAAMHU MOJICKYJISIPHOTO
MO/eJTUPOBAaHHUA HE00X0AUMO:

a) co3nanue Pyb®K c npeobnanaromieit kapOOKCHIIa3HOM aKTUBHOCTHIO;

0) co3anue MTaMMOB MUKPOOPTaHHU3MOB C YCHUJICHHOM a30THHUKCAIMEH 1 KOJIOHU3UPYIOMIEH
CIIOCOOHOCTEIO;

B) MOJIy4€HUE KOMOMHAIMM ONpeIeIeHHbBIX OaKTepHUaIbHbIX TOPMOHAIBHBIX T€HOB

1.2 Cnincoxk BONPOCOB M (MJ1K) 3alaHUH 1151 IPOBeIeHUs POMEKYTOYHOM aTTecTANMI

Cnucox BONPOCOB K 324eTy:
1. IIpeameT u 3amaun Kypca. CBsi3b ¢ IpyruMu OMoIorHYecKuMU HaykaMu. OCHOBHBIC ATaIlbl U
NEPCIEKTUBBl Pa3BUTHUA HaykKu. Poiab B perynsiuuu NpOAYKTHMBHOCTU pAcCTEHMM, 3alluTe
OKPYXaIOIIeH Cpebl.
2. Ponb KIJIETKM, KaK »3JIeMEHTapHOW enuHHUIbl opranu3ma. OCOOEHHOCTH OpraHH3aluu
pactuTenbHOM KiIeTKU. Ee oTnuyme ot 6akTepuaibHON M )KUBOTHOM KIIETKH.
3. KiterouHast cTeHKa pacTeHUH, ee CTpoeHue U QyHKIIMOHATIBHAS POJIb.
4. OyHKUMOHAIbHAS POJIb OPIaHOMIOB PACTUTENILHON KJIETKH, X B3aUMOCBA3b, 3HAUCHUE.
5. Opraseisl, BHITOTHSIOMNE CHHTETHYECKUE (DYHKITH, X CTPOCHUE U (DYHKIIHH.
6. CtpoeHue 1 QyHKIHOHAIbHAS POJIb KOMIIOHEHTOB KJIETKH, HE OTHOCAIIMXCS K OPraHOUAAaM —
puOOCOMBI, MUKPOTPYOOUKH, CHEPOCOMBI.
7. MwurotHuecknili IHUKI JKU3HENEITEIbHOCTH KIETKH. POU3NOJIOTHYECKHE OCOOEHHOCTH
OTIeNbHBIX (pa3 nukia. 3HaYeHue.
8. BHyTpUKJIETOUHBIE CUCTEMBI PETYJISLUY, TUIIBL. Posib B 0OecrieueHn roMeocTa3a Opranusma.
9. 3HaueHne M (yHKIMOHAJIBHBIE OCOOCHHOCTH MEMOpPaHHOW BHYTPUKJIETOUYHOM CHCTEMBI
perynsuun. Ee posib B TpaHCIIOPTE BEIIECTB.
10. OcHOBHBIE »Tambl poCTa, JAEJICHUS KIETKH, (HU3HOJIOrHyeckue ocoOeHHOCTH. Poib
KJICTOYHBIX CTEHOK, ()yHKIIHH.
11. OcoGeHHOCTH ABMKEHUS COAEPKUMOTO KIETOK, 3HAUCHHE U TUIIBI JBHKEHUS.
12. ®orocuHTe3 pacTeHuid (KOCMUYECKasi pojib, MacIITaOHOCTH). VIcTopust u3ydeHusl.
13. Xnopomiactsl. CTpyKTypa, GyHKLUH, POib B POTOCHUHTE3E.
14. TlurmeHTHl XJIOPO(MIUIBI, BHIBL, CTPOCHHE, CIEKTPaJbHBIE CBOWCTBA, (YHKIIHH,
pacrpocTpaHeHHe, poJlb.
15. TlurmeHThl (QUKOOMIMHBI, BUABI, OCOOCHHOCTH CTPOCHHS, CIEKTPaJIbHBIE CBOMCTBA,
(GyHKLNH, pacpoCTpaHEHHE.
16. [TurMeHTHl KapOTHHOMIBI, OCOOCHHOCTH CTPYKTYpHI, (PU3UOJOTHS U OMOXUMUS NEHCTBHSA,
CIEKTpaJIbHbIE CBOMCTBA, pOJIb B (POTOCHHTE3E.
17. @OyHKUIMOHATBHBIE OCOOCHHOCTH CBETOBOW (OTOPU3NYECKON cTamuu (HOTOCHHTE3A,
3Ha4YeHHUe.
18. ®yHKIMOHATIBHBIE OCOOCHHOCTH CBETOBOM (DOTOXUMHUYECKOH cTaann (POTOCUHTE3A, €€ POIb.
19. Ocobennoctu pynkuuonupoBanus ¢orocucreM I u Il B nponecce porocunresa. x pois B
dorodochopunupoBannn, (HoTONHM3E BOIBL, MPOUCXOXKICHHUE KHCIOpoJa B (POTOCHHTE3E.
20. OcOOeHHOCTH LMKINYECKOTO U HEIUKINYECKOI0 TPAHCIIOpTa AJIEKTPOHOB B CBETOBYIO (pa3y
¢orocunTe3a. PyHKIMOHATILHOE 3HAUCHUE.
21. TemHoBas ¢aza poTocuHTe3a. XapakTepUCTUKU U 3HaAUYE€HUE ee MHOrooopasus. duznonoro-
OonoxumMuieckre 0coOeHHOCTH (DYHKIIMOHUPOBaHUS U 3HaueHHe C3-mmyT GoTOCHHTE3A.
22. ®OyHKUMOHATIBHBIE OCOOEHHOCTH C4-yTHM B TEMHOBYIO CTaauI0 (DOTOCHHTE3a. DKOJIOro-
busnomoruyeckasi 3HaYUMOCTb.
23 Ocob6ennoctu CAM-mMerabonu3Ma y CYKKYJIEHTOB B TEMHOBYIO CTaaui0 (POTOCHHTE3A.
DKkonoro-puznonornyeckas 3SHAYUMOCTb.



24 ®OyHKIMOHANBHBIE OCOOCHHOCTH, 3HAaYeHHE (HOTONBIXaHHS, METadOoIM3Ma TIUKOJIEBOU
KHCIJIOTHI B TEMHOBYIO a3y (hOTOCHHTE3A.

25. Jlpixanue pacteHuid. DyHKIMOHAIBHAS POJb, JBIXaTEIbHBIC CYOCTPAThl, ABIXaTEIbHBIN
koadurment. Mctopus nzyueHus.

26 Ponb BHEMHUTOXOHJpPUANBHBIX (EPMEHTOB B JbIXxaHuW. llpeacTaBUTENH, OCOOCHHOCTU
CTpoeHHUsI, PYHKITUH.

27. MurtoxoHIpHaigbHble (epMEHTHl cUCTeMbl IbixaHus. CTpoeHue, (YHKLIUHU, KOMIUIECKCHI,
SHEepreTudecKas pob.

28. Tunsl gpixanus. ['mukonutudeckoe apixanue. OyHKIMOHATBHBIE 0COOEHHOCTH, €r0 ATAIlbl,
POJIb B )KU3HU PACTEHUIl, SHEPreTHKA.

29. OcoOeHHOCTH JbIXxaHusi pacTeHud mno 1mkiy Kpebca. ®Puznonoro-6moxumuueckas
XapaKTepUCTHKA, YHEPTE€TUKA, B3aUMOCBS3b C IPYTUMU (QYHKLUSAMHU.

30. Ilenro3odocdarHblii THI AbIXaHUA y pacTeHui. PU3N0I0r0-OMOXUMHUECKUE OCOOCHHOCTH,
SHEpreTuka. 3Ha4YeHUE U PacpOCTPAHEHHUE Y PACTCHUH.

31. OcobeHHOCTH [bIXaHWS pACTEHHUH MO THUIy NPAMOro OKHciIeHus. Ero 3HaueHwue,
pacnpoctpaHeHre. OCOOEHHOCTH B3aMMOCBSI3M pa3iIM4YHBIX TUIOB [bIXaHHUA. 3HAYEHUE.
B3anMocBs3b ¢ BeAyIIMMH THIIAMU METa00IM3Ma YIICBOAHBIM, a30THBIM, JIUITUIHBIM.

32. @®OyHKIMOHAJIBHBIE  OCOOCHHOCTH  BJIEKTPOTPAHCIOPTHOM  (epMEHTaTHUBHOM  IEMU
JIBIXaTeIbHOT0 MeTabosm3Ma MUTOXOHIpU. Ee sHepreTnueckas poib. DHEpreTHKa pa3inyHbIX
THUIIOB JBIXaHUS Y PACTCHUH.

33. Dkonoro-uznonornyeckue 0COOCHHOCTH JbIXaHUs y pacTeHHid. B3auMOCBS3b AbIXaHUS C
OuosiornyeckuMu ocoO0eHHOCTAMM pacTeHu. [lyTu ynpaBnenus, 3HaueHue Ui NPaKTUKH.

Cnucok BONPOCOB K 3K3aMeHY:
1. IIpenmeTt u 3anaun Kypca. CBs3b C JpyruMu OHONOTHYECKMMH HayKaMu. OCHOBHBIE 3Tarmbl U
NEPCIEKTUBBl Pa3BUTHUA Hayku. Poiab B peryiasiuuu NpOAYKTHMBHOCTU pACTEHM, 3alluTe
OKpY’KaloLIeH Cpebl.
2. Ponb KIIETKM, KaK »JJIEMEHTapHOW enuHHIBl opranm3ma. OCOOCHHOCTH OpraHH3alHud
pacTuTenbHOU Ki1eTkU. Ee oTianuune oT 6akTepualbHON U )KUBOTHOM KIIETKH.
3. KiterouHas cTeHKa pacTeHUH, ee CTpoeHue U QyHKIIMOHAIBHAS POJIb.
4. OyHKUMOHATIbHAS POJIb OPIaHOMIOB PACTUTENLHON KJIETKH, X B3aUMOCBA3b, 3HAUCHUE.
5. Opraseuisl, BHITOTHSIOMNAE CHHTETHYECKHE (DYHKIHH, X CTPOCHUE U (DyHKIIHH.
6. Ctpoenue 1 (GyHKIHOHATIbHAS POJIb KOMIIOHEHTOB KJIETKH, HE OTHOCSAIIMXCSI K OpraHOMAaM —
pubOCOMBI, MUKPOTPYOOUKH, CHEPOCOMBI.
7. MMUTOTHYECKMH LMK >KU3HEICATEIbHOCTH KiIeTKU. dusnonornyeckue 0COOEHHOCTH
OTENbHBIX (Pa3 1uKIa. 3HAaUCHHE.
8. BHyTpuKIIeTOUHbIE CUCTEMBI PETYJISLMH, TUIIBL. POsIb B 00ecriedeHnu roMeocTasa Opranu3ma.
9. 3nauenne W (yHKIMOHAIBHBIE OCOOCHHOCTH MEMOpPAaHHOW BHYTPUKIETOYHOH CHCTEMBI
perynsaiuu. Ee ponb B TpaHCIOpTE BEILECTB.
10. MexkneTouHble CUCTEMBI PETYIAUUU. THUIIBI, POJIb B )KU3HU PACTEHUI.
11. OcobeHHOCTH TPOPHUUECKOW MEXKKIETOUYHONH PETYSIMU MEXAy KIeTKaMHu, TKaHIMH,
OpraHaMH PacTEHUM.
12. ®duTtoropMoHaibHas CUCTEMa PETYJSALUH U €€ POJib B MEXKICTOYHOH peryssiuuu Mexay
KJIETKaMU, TKaHSIMU, OpraHaMu pacTEHUH.
13. ®uzunomnorust 1 GUOXUMUS IEHCTBUS ayKCHHOB Ha ()YHKLMOHAJIBHYIO aKTUBHOCTH KJIETOK.
14. ®wuszuonmoruss u OUOXUMHSA JEUCTBUS Ha PpACTUTENbHBIE KJIETKH, OpraHbl, TKaHU
(UTOrOpMOHOB LTUTOKUHUHOB.
15. ®msmnonorus u OHMOXUMHUS NEHCTBHA (UTOTOPMOHOB THOOEPEINTMHOB B MEXKKJIETOUYHOU
CHCTEME PeryJisiLiui Ha PaCTUTEIbHbBIC KJIETKH, TKAHU U OPTaHBbI.
16. ®u3nonorus 1 OHOXUMUS IEHCTBUS (PUTOTOPMOHOB a0CIIM3HMHOB B MEXKIIETOYHON CHCTEME
PETyJISIMY KIETOK, TKaHEeH, OpraHOB PaCTCHUH.



17. Ponp ¢Quroropmona stuneHa — (QUIHMOIOTHS M OUOXUMHUS JCUCTBUS B MEKKICTOYHON
CHCTEME peryJisiliui y pacTeHUH.

18. Uuruburopsl pocta y pactenuit. Ux QpyHKIMOHANIbHAS POITb.

19. OcobeHHOCTH 3JIEKTPO(YHU3NOIOTHIECKON MEXKIETOYHOH CHCTEMbI, B3aUMOJCHCTBUE
KJIETOK, TKAHEW, OPraHOB PACTEHUH (3JIEKTPOTOHUUYECKUE TIOJIS M MOTEHIMAI AEUCTBHSA).

20. OcoOEHHOCTH OPTaHM3MEHHOTO YPOBHS PETYJAIHMH XU3HH PACTCHHUH (POJb MOJSPHOCTH,
KOPPEISITUBHBIE B3aUMOOTHOIIEHHUS).

21. OcHOBHBIE »OTambl POCTa, JEJIEHUA KIETKH, (U3HOJOTHUECKHEe ocoOeHHOocTH. Porb
KJIETOYHBIX CTEHOK, (DYHKIIHH.

22. OcoOEHHOCTH JBWKECHUS COJAEPKUMOTO KJIETOK, 3HAUCHHUE M THUITHI JBUKCHUSI.

23. ®oTocuHTE3 pacTeHUH (KOCMHUYECKas pOJib, MACIITAOHOCTD). MicTopus H3ydeHusl.

24. Xnopormtactel. CTpykTypa, QyHKIHH, pOJIb B (POTOCHHTE3E.

25. TIlurMeHTHl XJIOpOWIUIBI, BHUJABI, CTPOEHHE, CIEKTpalbHbIE CBOICTBA, (QyHKIMH,
pacnpocTpaHeHHe, Polb.

26. IlurmeHtbl (HUKOOWIMHBI, BUABI, OCOOCHHOCTH CTPOEHUS, CHEKTpalbHBIE CBOWCTBA,
GyHKIIMH, pacIipoCTpaHEHHE.

27. TIurMeHThl KapOTHHOU/IbI, OCOOCHHOCTH CTPYKTYpHBI, (PU3UOJOTHS U OMOXUMUS NeHCTBUA,
CHEKTpaJIbHbIE CBOMCTBA, POJIb B (POTOCUHTE3E.

28. dOyHKIHMOHATBHBIE OCOOEHHOCTH CBETOBOW (hoTodu3mueckoil craguu (oTocuHTE3a,
3HaYEHUeE.

29. ®yHKIMOHATIBHBIE OCOOCHHOCTH CBETOBOM (DOTOXMMHUYECKOH cTaaun (POTOCUHTE3A, €€ POIb.
30. Ocobennoctu ¢pynknuonuposanus ¢orocuctem I u Il B mpomnecce porocuntesa. x pons B
dorodochopunupoBannu, (HoTonM3e BOIBL, MPOUCXOXKICHHUE KHCIOpoJa B (POTOCHHTE3E.
31. Oco0eHHOCTH MUKIMYECKOTO W HEIUKIMYECKOTO TPAHCIIOPTa 3JIEKTPOHOB B CBETOBYIO (pa3y
¢dorocunTe3a. PyHKINOHAIHHOE 3HAYCHHE.

32. TemHoBas ¢aza poTocuHTE3a. XapaKTEPUCTUKU U 3HaYEHHE ee MHOrooOpasusi. ®u3nonoro-
OHOXUMHYECKHEe 0COOEHHOCTH (PYHKIIMOHUPOBAaHUA U 3HadeHune C3-myTu (HOTOCHHTE3A.

33. ®yHkuuoHadbHBIE OCOOCHHOCTH C4-IIyTH B TEMHOBYIO CTaaHi0 (DOTOCHHTE3a. DKOJIOTO-
(du3noIoruuecKas 3HauuMoCTb.

34. Ocobennoctu CAM-meTabonu3Ma y CYKKYJICHTOB B TEMHOBYIO CTaaui0 (DOTOCHHTE3A.
JKonoro-(puznonornyeckas 3HaYMMOCTb.

35. OyHKOMOHAIBHBIE OCOOCHHOCTH, 3Ha4YeHHE (HOTOABIXAHMS, METa0OM3Ma TIIMKOJICBOM
KHCJIOTHI B TEMHOBYIO a3y poTocuHTesa.

36. Jlpixanue pacreHuid. DyHKIMOHAJbHAs pOJIb, JAbIXaTEJIbHbIE CyOCTpAThbl, JbIXaTEIbHbIN
kodduruent. Ucropus nuzydeHus.

37. Ponab BHEMHMTOXOHApPHUANbHBIX (epMeHTOB B JbixaHuM. [IpencraBureny, 0COOEHHOCTHU
CTpOEHUS, (PYHKIUH.

38. MuroxoHapuanbHble (EPMEHTHl CHUCTEMBI IbixaHus. CTpoeHue, (YHKINH, KOMIUIECKCHI,
SHEepreTudeckKas pob.

39. Tuns! asixanus. ['nukonuTueckoe apixaHue. OyHKIMOHATBHBIE OCOOEHHOCTH, €ro JTalbl,
POJIb B KHU3HHU PACTEHUI, SHEPTreTHKA.

40. OcobenHocTH [bpIXaHWs pacTeHwid 1o 1uKITy Kpebca. ®Puszmonoro-omoxmmudeckas
XapaKTepUCTHKA, YHEPT€TUKA, B3aUMOCBS3b C IPYTMMHU (GYHKLIUAMHU.

41. Tlenro3odocdaTHBIN THIT IbIXaHUS Y pacTeHU. DU3NO0IOT0-0MOXUMUYIECKHUE OCOOCHHOCTH,
9HepreTuka. 3HaueHHe U pacpOoCTPaHEHUE Y pacTCHUH.

42. OcOOCHHOCTH JbIXaHHWsI PACTEHHHA [0 THUIy TMPSAMOTO OKucieHus. Ero 3HadeHwue,
pacripoctpaHeHne. OCOOEHHOCTM B3aUMOCBSA3M Pa3lIMYHBIX THUMOB JbIXaHUS. 3HaueHHE.
B3aumocBs3b ¢ BeayuMu TUIIaMU MeTa00JIM3Ma YIII€BOAHBIM, a30THBIM, JIUITHIHBIM.

43. @OyHKIMOHAJIbHBIE  OCOOEHHOCTH  BJEKTPOTPAHCIOPTHONH  (EpPMEHTATUBHOW  LENH
JIBIXaTeIBHOTO MeTaboym3Ma MUTOXOHIpHUA. Ee sHepreTrueckas poiib. DHEpPreTHKa pa3inyHbIX
THUIIOB JbIXaHUS Y PaCTCHUH.



44. Dxonoro-pu3noIOrHIecKue 0COOEHHOCTH JBIXaHUsl Y pacTeHuil. B3anMocBs3b JbIXaHUSA C
OHMOJOrMYeCKUMH 0COOEHHOCTAMHU pacTeHuid. [lyTu ynpaBienus, 3HaueHue JIJIsl MPAKTUKH.

45. Bona u ee ponb B JKM3HU pacTeHus. OCHOBHBIE CBOICTBa — CTPYKTYpHbIE, (U3UKO-
XUMHUYECKHE, TEPMOANHAMUYECKHE TTOKa3aTeNN, 3HaYeHHE B METa00IN3Me PACTEHUH.

46. OCOOCHHOCTH PACTUTENBHON KIETKH, KaK OCMOTHYECKOW CHCTEMBI. POl B MOTIIONICHUU
BOJIBI KJIETKOH.

47. KopHeBoe naBiieHue. Ponbp B NOIVIOIIEHHMH M NEPEABMKEHMM BOABI IO COCYJaM HMKHETO
KOHeBOro apurareisd. DyHKIMOHANBHBIA MEXaHU3M pPAJAHAIBHOIO TPAHCIIOPTA BOJABI YEpe3
KOPEHb.

48. DyHKIMOHAIBHBIE OCOOCHHOCTHM TPAHCIOPTAa BOJBI IO cocylaM Kcuiaembl. CpemHuid
IIPOMEXYTOUHBII IBUraTellb, €T0 POJIb.

49. SlBneHus TyTTaud M Tlada y pacteHuil. CBs3b ¢ KOpHEBBIM aaBieHHEM. OCOOCHHOCTH
IIPOSIBJICHUS, 3HAUEHUE.

50. Tpancniuparust (BEpXHHM KOHIIEBOWM JBHUTATENb), €€ (DyHKIMOHAIbHAsE poiib. [lokaszarenu
TpaHCIIHUPALUH.

51. Tpancnupanus. Buael. ®OyHKIuoHaNbHBIE OCOOCHHOCTH. B3auMOCBs3b ¢ Japyrumu
¢u3noIOrHUeCKUMH (PYHKIIUSIMH y PaCTEHUI.

52. Bopnbelii OamaHC, BOIHBIA AePUIIMT W BOJHBIA cTpecc. 3aBUCHMOCTh OT BHJIOBOU
NPUHAAICKHOCTH. 3aBsiIaHue KaK pe3yJibTaT HapyIIeHUs] BOJHOTO OanaHca y pacTeHUH.

53. DKoJ10T0-(hU3NOJOTHIECKIE 0COOEHHOCTH BOJIOOOMEHA Y PACTCHHIA.

54. MunepanbHoe nutanue. Posb B )xu3HM pacTeHuid. Mctopus pazBurus.

55. MaxkpoanemenTtsl. CocTaB, GyHKIIMOHATBLHOE 3HAYEHUE B KU3HHU PACTECHUM.

56. MuxposnemenTsl. CocTaB, GyHKIMOHATIBHOE 3HAUCHHUE B )KU3HU PACTCHHM.

57. ®OyHKIIMOHAIBHBIE OCOOEHHOCTH W BHJIBI TOTJIONMICHUS W TPAHCTIOPTAa MOHOB (aKTUBHBIA U
IIaCCUBHBIN), POJIb.

58. Pomp KOpHS Kak opraHa CHHTE3a CIIOXKHBIX METaOOJIMTOB, HEOOXOAMMBIX IS
JKU3HEIESITEIbHOCTU PACTEHUI.

59. 3HaueHuWe KOpPHEBOrO  MUTAaHUS B  PETyJsLMUM  NPOAYKTUBHOCTH  PACTEHHUHU.
OU3NONIOTUYECKUE OCHOBBI IPUMEHEHHUsI YA0OpeHn. 3aBUCMOCTh OT DKOJIOTUYECKUX YCIOBU,
BO3PAaCTHBIX COCTOSIHUM pacTEHUS.

60. dnosMHBII TpaHCHOPT BEIIECTB y pacTeHuil. 3HaueHHe, (QyHKIMOHAIBLHBIE OCOOEHHOCTH.
Ponb B mHTETrpaIiuu GyHKITHH [IETI0T0 PaCTCHHUS.

61. ®usnonoro-6MOXUMHYECKasi PpOJIb  KIETOK-CIyTHHUKOB B  PETYJSLUU  TpaHCIoOpTa
OpPTraHUYECKUX U MUHEPAIBHBIX COCTMHEHUH 110 COCy1aM (PII0IMBI.

62. OcOoOEHHOCTH OTIIOKEHHUSI B 3alacHBIC OPraHbl TPAHCIOPTUPYEMBIX MO cocynaM (hrodMbl
BeulecTB. Pojb TOpMOHANBHON CUCTEMBI B €r0 PEryJlUU U NPOAYKTHUBHOCTH pacTeHuid. Ilytu
YIpaBJI€HUS] CHHTETUYECKUMHU aHAJIOTaMH TOPMOHOB.

63. ®OyHKUMOHAbHAS XapaKTEPUCTHKAa pOCTa M pa3BUTHUS pacTeHUH (OHTOrE€HE3), HUX
B3aUMOCBSI3b U OTJIMYHME. 3HAYEHUE B KU3HHU PACTECHUN.

64. OCHOBHBIE ATaIBl POCTa y pacTeHuil. X mepuoandHOCTh, GyHKIMOHATBHBIE OCOOCHHOCTH,
3aKOHOMEPHOCTHU POCTA.

65. SBnenue mokosi y pacTeHWil. 3HaueHue, TUIlbl, (QYHKIHOHAJIbHbIE OCOOCHHOCTH, ITyTH
yIpaBJi€HUS.

66. BiusHue sK010ruyecKux paKkTopoB, BOZPACTHOIO COCTOSIHUS HA POCT PaCcTEHUS.

67. Tponu3mbl pacTeHuid. IX poib B pOCTOBBIX IBHKEHUSIX. 3HAUCHUE, TUIIBI, (PU3UOTOTHIECKUE
MEXaHU3MbI IPOSIBICHUS, TyTH PETYIISALUHU.

68. CBOICTBO MOJISIPHOCTH y pacTeHUuM. DyHKIMOHAIBLHOE 3HAYEHHE POCTOBOM peakuuH, IIyTH
Peryssiuu, IpaKkTHIecKasi 3HaUUMOCTb.

69. KoppenstuBHblil pocT pacreHuil. OPyHKIMOHAIBHOE 3HAUY€HHE. THIBI B3aMMOOTHOLIECHUM
MEX/ly pa3IMYHbIMU OpraHaMU, IIyTH PETYJISALUY, IPAKTUYECKasi 3HAYMMOCTb.

70. PocroBble HacTMM, HX 3HAYEHHE, THUIbl, MEXAHU3Mbl MPOSBICHUS, MPAKTUYECKOE
UCIIOJIb30BaHUE.



71. OcoOEHHOCTH BIUSHHS SKOJIOTHYECKUX (PaKTOPOB Ha Pa3IMYHbIC THIIBI POCTOBBIX JBMKCHUH
y pacTeHHil.

72. OCHOBHBIE 3Tamnbl pa3BUTUS pacTeHuil. Poroneprnoansm pacrteHuil. Ero posp B peryasnuu
pa3BuTHs (OHTOTEHE3a) PaCTCHUH.

73. OcoOeHHOCTH BAMSAHUSA (PAaKTOPOB BHEIIHEH Cpe/ibl HA PEryJIALUI0 OHTOTEHE3a PaCTEHU.

74. OcoOCHHOCTH BIMSHHUS OCHOBHBIX IIPOIIECCOB META0O0JM3Ma, YCIOBUS MHHEPAIHLHOTO
IUTaHWsI HA OHTOT'€HE3 U NIPOyKTUBHOCTb PACTEHUH.

75. Teopust mukamdeckoro crapeHus W omosnoxkenus H.IT.Kpenke. Mexanusm oOBsICHEHUS
OHTOI'€HE3a pacTeHUH. TeopeTuueckoe U NPaKTUIECKOe 3HAUCHHE.

76. XapakTepuCTHKa BO3PACTHBIX M3MEHECHHH Y pacTeHuil. BiusHue sxonoruyeckux GpakTopos.
77. Ponb TOPMOHAJIBHOM CHUCTEMBI B PEryJSILIUA OHTOTeHe3a pacTeHuil. (DyHKIUOHAIbHbIE
ocobenHocTH. [TpakTHyeckue nprueMsl yIpaBJIeHUs] OHTOI'€HE30M SK30I'€HHbIMU TOPMOHAMHU.

78. OOmue MpUHIUIBI YCTOMYUBOCTH pacTeHH. PHU3MOIOrMYecKre OCOOCHHOCTH cTpecca U
penapauu y pacCTeHUM.

79. IlepcnekTHBBl pa3BUTUS (PyHAaMEHTAIbHON M NpUKIanHOW ¢u3nonoruu pacteHuid B XXI
BEKE.

IIpaBujia BeICTABJICHHS OLIEHKH 10 pe3yJbTaTaM (pPOHTAJBLHOIO ONpoca:

- Omauyno BBICTABISICTCS 3a TIOJHBIA OTBET HA IMOCTABJICHHBIM BOIIPOC C BKIIFOUCHHUEM B
COIICp)KaHI/Ie OTBECTA COIICp)KaHI/IH JICKIIUU, MaTepI/IaJIOB y‘-IGGHI/IKOB, IIOHOHHI/ITGJIBHOﬁ
JUTEPATYPhl 0€3 HABOSIINX BOIIPOCOB.

-XOpOM/lO BBICTABJIACTCA 3a HOJ'IHLIFI OTBCT Ha HOCTEIBJICHHBII‘;I BOHpOC B 06’beMe JCKIIUH, C
BKIIIOUCHUEM B COJICp)KaHUE OTBETAa MaTCPHUAJIOB YYCOHHKOB C YCTKUMH ITOJIOKHTCIHHBIMU
OTBE€TaMHU HAa HABOISIIIHUEC BOHpOCBI Hpeno,uaBaTen;I.

- Yoosenemeopumenvbrho BBICTaBISICTCS 3a OTBET, B KOTOPOM O3BYYEHO 00Jiee ITOJIOBUHBI
TpeOyeMoro MaTepuala, ¢ oJ0XKHUTEIbHBIM OTBETOM Ha OOJIBIIYIO YaCTh HABOJSIINX BOIIPOCOB.

- Heyooenemsopumenvno BBICTABISETCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEE ITOJIOBHUHBI
TpeOyeMoro MaTepualia Wil HEe 03BYYCHO IIABHOE B COJIEPYKAHHU BOIPOCA C OTPHUIATEIHHBIMU
OTBETAMH Ha HaBOJSIIME BOMPOCHI, WIM OOyYaIONIMICS OTKa3ajcsi OT OTBeTa 0e3
NpeBAPUTEILHOTO OOBSICHEHUS YBAXKHUTEIBHBIX TIPUYHH.

IIpaBujia BbICTABJIEHHS OIIEHKH 32 KOHTPOJBLHYIO padoTy:

- OmauyHo BBICTABISICTCS 3a TOJHBIC OTBETHI Ha BCE BOMPOCHI C BKIIIOYCHHEM B OTBET
COACPpIKaHuA JICKIMU, MaTCpurajia y‘~I€6HI/IKOB u I[OHOHHHTCJIBHOﬁ JIMTCPATYPHI.

- Xopowio BBICTaBISETCS 3a TOJIHBIA OTBET HAa BOMPOCHI B O0BEMe JICKIIMH HIIM OTBET C
BKJIIOUCHUCM B COACPKAHUC MaTcpHraia yqe6HI/IKa, I[OHOHHHTGHLHOﬁ JIUTCpaTypbl, HO C
HE3HAYUTEILHBIMU HETOUHOCTSIMH.

- Yoosenemseopumenvro BBICTABIISETCS 32 OTBET, B KOTOPOM OCBEIICHBI B MIOJIHOM 00beMe J1Ba
U3 TPEX BOIPOCOB MJIM OCBEIICHBI BCE BOMPOCHI OoJiee YeM HAIOJIOBHHY, BKIIIOYAs TJIaBHOC B
COZICPIKAHHU.

- HeyoosnemsopumenvbHo BBICTABISCTCS 32 OTBET, B KOTOPOM OCBEIIICH B IIOJIHOM 00BEME
OJIMH UX TPEX BOIPOCOB, WIIK OCBEIIICHBI MEHEE MMOJOBHHBI TPEOYEeMOTo MaTepralia i He
OIMCaHO TJIABHOE B COJICP’KaHUK BOIIPOCOB, HJIM HET OTBETOB, HITU MUChbMEHHAS paboTa He
c/aHa.

IIpaBujia BhICTABJIEHUS OLIEHKH 32 KOJJIOKBHYM:

- Omauyno BBICTABISIETCS, €CIM OOydaroIuiics IEMOHCTPUPYET IIyOOKoe M MpOYHOe
YCBOEHHE MPOTrPaMMHOIO MaTepuana, JaeT I[OJIHble, MOocel0oBaTeIbHbIe, T'PAMOTHbBIE MU
JIOTUYECKH HW3JIaraéMble OTBEThl IPU BUIOW3MEHEHMM 3aJaHusi, CBOOOJHO CHpaBIsETCs C



NIOCTaBJICHHBIMU  33/1a4aMM, TPaBWIBHO OOOCHOBBIBAET TMPHUHSATHIE pPELICHHS, BIAJCeT
Pa3HOCTOPOHHUMU HaBBIKAMH M IIPUEMAMHU BBIIIOJHEHUS IIPAKTHYECKUX 3a4a4.

- Xopowio BbICTaBIsIeTCS, €CIM OOYYAIOUIMICA NEMOHCTPUPYET 3HAHHUE MPOTPaAaMMHOTO
MaTepuala, F[paMOTHOE U3JaraeT, 6e3 CyIeCTBEHHbIX HETOUHOCTEH OTBET Ha BOIIPOC, IPABUIIBHO
NPUMEHSET TEOPETUYECKHE 3HAHUs, BIajeeT HEOOXOAMMBIMM HaBBIKAMU MPU BBITOJHEHUU
IIPAKTUYECKUX 3a1a4.

- Yooenemsopumenvno BBICTaBISETCS, €CIAM OOYYAIOLIUICS JTEMOHCTPUPYET YCBOCHHE
OCHOBHOTO MaTepHualla, IpU OTBETE IOIYCKAIOTCS HETOYHOCTH, HENOCTATOYHO IPABUIIbHBIC
(GOpMyYIMPOBKH, HapyllIEHHE IOCIEA0BATEIbHOCTH B M3JIOKEHHHM IMPOrPaMMHOTO MaTepuana,
3aTpyHEHHS B BBIIIOJIHCHUN IIPAKTUYECKUX 3a7ad.

- HeyoosnemsopumenbHo BBICTABIISCTCS, €CIM O0YUAIOLINICS IEMOHCTPUPYET HE3HAHUE
IPOrpaMMHOI0 MaTepuana, Ipu OTBETE BO3ZHHMKAIOT OMIMOKHU, 3aTPyIHEHHs NPH BBIIOJHEHUU
IPAKTUYECKUX 3a]a4.

IIpaBuja BeiCTABJIEHHS OLIEHKH 32 pedepat:

- OmauyHo BBICTABIISIETCS, €CJIM BBITIOJHEHBI BCe TPEOOBaHUS K HalMCaHHIO pedepara:
o0o3HayeHa mpoOiieMa u OOOCHOBAaHA €€ aKTyallbHOCTh, CJAENaH aHalIW3 Pa3INYHBIX TOYEK
3peHHsT Ha pacCMaTpUBaEeMyl0 NpoOJIeMy H JIOTHYHO W3JIOKEHAa COOCTBEHHAsl TMO3MIINS,
chopMyJIMpPOBaHBl BBIBOABI, TE€Ma PACKPHITA IOJHOCTHIO, BBIICPKAH OO0BEM; COOIIOICHBI
TpeOOBaHMs K BHEIIHEMY 0(OPMIICHHUIO.

- Xopouto BBICTABISIETCS, €CITU OCHOBHBIC TPeOOBaHUS K pedepary BBINOIHEHBI, HO TPU
9TOM JIOMYIICHBI HEIOUYeThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKCHHWU MaTephaa;
OTCYTCTBYET JIOTUYECKasl TOCIIEIOBATEIBHOCTh B CYXKICHUSIX;, HE BBIAEpKAH 00beM pedeparta;
UMEIOTCS YITyIIEHUS B 0()OPMIICHUH.

- Yooenemeopumenvno BBICTAaBISAETCA, €CIIM UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHUS OT
TpeOoBaHU K pedeprupoBaHHI0. B YacTHOCTH: TeMa OCBEIMICHA JIHUIIb YaCTUYHO; JIOMYIICHBI
(dakTHUeCKue OIMOKYU B COIEpKaHNH pedepara; OTCYTCTBYIOT BBIBOJIBI.

- HeyoosnemsopumenvHo BBICTABISIETCS, €CaM  Tema pedepara HE  pacKpsiTa,
00OHapy>KUBAETCS CYIMIECTBEHHOE HEMIOHUMAaHUE TPo0IeMbl WiiH pedepar He MpeICTaBIICH.

IIpaBujia BLICTABJICHUS OLIEHKH HA 3a4eTe:

YCTHBI OTBET CTYAICHTA HA 3a4eTe OLIEHUBACTCS 10 2-X OAJUTBHOM CUCTEME.

OTMeTKa «3a4TEHO)» CTABUTCS, ECIH:

- 3HaHUA OTJINYAaK0TCA FJ'Iy6I/IHOI71 n COACPIKATCIbHOCTBIO, JacTCs TTOJTHBIHN
MCYEPIBIBAIOIINN OTBET, KaK Ha OCHOBHBIE BOIIPOCHI K 3a4ETY, TAK U HA JONOJIHUTENIbHBIE;

- CTy/IEHT CBOOOJHO BJa/ieeT HayYHOU TEPMHUHOJIOTHEN;

- OTBET CTYACHTAa CTPYKTYpUPOBaH, COJEPKUT aHAJIU3 CYLIECTBYIOIIUX TEOPHH,
HAayYHBIX IKOJI, HaHpaBJ'IeHI/Iﬁ " UX aBTOPOB;

- OTBET CTYJI€HTAa JIOTUYHO U JI0KA3aTeJIbHO PAaCKPbIBAET MPOOIeMy, MPEUIOKEHHYIO IS
pelieHus;

- OTBET CTYJAEHTA XapaKTepu3yeTcs ITyOMHOM, MOJHOTOM U HE COAEPKUT (PaKTUUECKUX
OIINOOK;

- OTBET CTYJIEHTa WJUIIOCTPUPYETCsl NpUMEpaMH, B TOM YHUCIE U3 COOCTBEHHOMH
Hay‘{HO-HCCHeI[OBaTGHBCKOfI ACATCIIbHOCTH,

- CTyIEeHT AEMOHCTPHPYET YMEHHE apryMEHTHUPOBAaHO BECTH [HAJIOI U HAy4HYIO
JIUCKYCCHIO;

- CTYIEHT JACMOHCTPHUPYET HAaBBIKM TIOMCKAa W OOpaOOTKM HaydyHOW HWHOpMAIUU |
SKCIICPUMCHTAJILHBIX JaHHBIX.

OTMeTKA «HE3aYTEHO» CTABUTCS, ECIIH:

- OTBCT CTYACHTa 06Hapy>1<1/m HE3HAaHUC MM HCIIOHUMAaHUC CyH.IHOCTHOfI qaCTu
JUCLUILINHBL,




- coZlep’KaHHe BOIPOCOB HE PACKPBITO, JOIYCKAIOTCSl CYIIECTBEHHBIE (DaKTHUECKUE
OIIMOKY, KOTOPBIE CTYJICHT HE MOKET HCIPABUTH CAMOCTOSATEIIHHO;

- Ha OOJBIIYI0 YaCTh JONOJHUTENBHBIX BOIPOCOB MO COJIEPKAHHIO 3adeTa CTYACHT
3aTPYyJHSIETCS JaTh OTBET MU HE JTaeT BEPHBIX OTBETOB;

- CTYIEHT HE€ JEMOHCTPHUPYET HaBBIKM MOUCKAa M OOpabOTKM HAaydyHOW WMH(pOpMAIMU U
9KCIIEPUMEHTAIBHBIX JAHHBIX.

IIpaBujia BLICTABJEHHS OIIEHKH HA JK3aMeHe:

B sk3aMeHanMoOHHBINA OMIIET BKIIIOUAETCS JIBa TEOPETUYECKHUX Bompoca. Ha moaroroBky
OTBETY JA€TCsl HE MEHEE OJHOTO Yaca.

IIo wroram »5K3aMeHa BBICTABIACTCA OJHA W3 OLEHOK: «OTIIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTENBHO» HIIU «HEYIOBIETBOPUTEIBLHOY.

Ounenka «OTJIUYHO» BBICTABISETCA CTYJIEHTY, KOTOPBIA JEMOHCTPUPYET TIyOOKOE M
IIOJIHOC BJIAICHUC CO,Z[ep)KaHI/IeM MaTepI/IaJIa nu HOHHTHﬁHLIM annapaTOM; OCYH_IGCTBJ'ISICT
MEXIPEAMETHBIC CBSI3M;, YMEET CBS3BIBATH TEOPHIO C MpakTUKoW. CTyIEHT JaeT pa3BepHYTHIC,
IIOJIHBIC 1 YCTKHUEC OTBCTHI HA BOHpOCBI 3K3aMCHAIIUOHHOI'O 6I/IJIeTa 1 JOITOJTHUTCIIBHBIC BOHpOCLI,
cOoOI0/IaeT JIOTUYECKYI0 TOCIEOBATEIbHOCTh MPU H3JIOKEHWHW Marepuaia. [ paMOTHO
I/ICHOHL?)yeT TCpMI/IHOHOFI/IIO.

Ounenka «Xopouio» BBICTABISETCA CTYJEHTY, OTBET KOTOPOTO0 Ha JK3aMEHE B IIEJIOM
COOTBCTCTByIOT yKaSaHHbIM BBIIIIC KpI/ITepI/DIM, HO OTJINYACTCIA MCHBHIGﬁ OGCTOﬂTCHBHOCTbIO,
rTyOnMHO#M, 000CHOBAaHHOCTBIO W TOJHOTOW. B OTBeTe MMEIOT MECTO OTAEIbHBIE HETOYHOCTH
(HecyllecTBEHHbIE  OMIMOKM), KOTOpbIE€  HCHPABIAIOTCS  CaMHUM  CTYJEHTOM  IIOCIe
JOTIOTHUTEIBHBIX U (WJIM) yTOUHSIOIIMX BOITPOCOB SK3aMEHATOPA.

Ounenka «Y10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIM 1a€T HEJOCTATOYHO
ITIOJIHBIC nu IIOCJICIOBATCIIBHBIC OTBCTHI Ha BOHpOCBI 3K3aMCHAITUOHHOI' O 6I/IJ'I€T3. 158
JIOTIOTHUTEIbHBIE BOMPOCHI, HO MPHU I3TOM JAEMOHCTPUPYET YMEHHE BBIJCIUTH CYIIECTBEHHBIC U
HGCYHICCTBGHHI)IG HpI/I3HaKI/I u yCTaHOBI/ITI) HpI/I‘-H/IHHO-CJ'IeI[CTBeHHI)IC CBA3U. OTBCTBI Hn3J1aracTcs
B TEPMHUHAX, HO MPHU 3TOM JOIMYCKAIOTCA OMIMOKH B OMPENECICHUU U PACKPBITUHM HEKOTOPBIX
OCHOBHBIX MOHATHH, (HOPMYITUPOBKE TOJNOKEHUH, KOTOPBIE CTYIEHT 3aTPYyAHSETCS HCIPABHTH
camocrosTenbHo. [Ipu apryMeHTanuu oTBeTa CTYACHT HE OOOCHOBBIBA€T CBOM CyxAeHus. Ha
qaCTb HOOIIOJIHHUTCIBbHBIX BOHpOCOB CTYIICHT 3aTPYﬂHHeTCﬂ aaTh OTBET HWIIN OAacCT HCBepHBIe
OTBETHI.

Ouenka «HeynoB1eTBOPHTENbHO» BHICTABISETCS CTYACHTY, KOTOPBIH JEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO H3JaraeT MaTepual; He
YMGCT BBIACJIATH TJIABHOC U BTOpOCTeHGHHOC, HEC YMGCT COCOUHATH TCOpeTI/ILIeCKI/IC IIOJIOKCHUS C
MPAKTUKOW, HE YCTaHABIMBAET MEXKIPEAMETHBIE CBSI3U; JOMyCKaeT TIpyOble OIMMOKK Mpu
OHpeIleJ'IeHI/II/I CYHIHOCTI/I paCKpI)IBaeMLIX HOHSITI/Iﬁ, $IBJ'I€HI/II71, BCJICACTBHUC HCIIOHUMAHUS HUX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U CBsI3€H; JaeT HEIMOJIHbIE OTBETHI, JIOTUKA U
IIOCJICA0OBATCIIBHOCTh H3JIOKCHUA KOTOpI)IX UMCHOT CYHIGCTBGHHble 158 HpI/IHHI/IHI/IaJ'II)HI)Ie
HapyIICHHUsS, B OTBETaX OTCYTCTBYIOT BBIBOJBI. J[OMONHUTENbHBIE W YTOYHSIOUINE BOMPOCHI
3K3aMCHaT0pa HEC HpI/IBOI[ﬂT K KOppeKHI/II/I OTBETOB CTy,I[CHTB,. Ha OCHOBHYIO qacTb
JOTIOTHUTEIHHBIX BOIIPOCOB CTYJEHT 3aTPyAHSACTCS AaTh OTBET UJIU 1a€T HEBEPHBIC OTBETHI.

Ouenka «HeynoBIETBOPUTENBEHO» BBICTABISIETCS TakKXK€ CTYACHTY, KOTOPBIA B3SI
JK3aMEHALMOHHBIN OMIIET, HO OTBEYATh OTKA3aJIC.



IIpunioxenne Ne 2 k paGoueii mporpaMmme JMCHHIIIHHBI
«DU3H0JIOTUS PACTEHHID)

MeToaunuecKue YKazaHudA AJdA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUHDBI

OcHoBHOW (hopMOIi H3NOXKEHHS Yy4eOHOTO Marepuana Mo JuciuIuinHe «Dduznonorus
pacTeHui» SBISIOTCS JIeKIuK. JIabopaTopHbIe 3aHATHS TIPOBOJSATCS 10 BCEM TEMaM M CBSI3aHBI C
OCBOCHHEM METOJIOB (DH3MONIOTHYECKUX HCCIeAoBaHUN pacTeHmid. [lo TemMam BBITIOTHSIOTCS
nabopaTopHble  pabOThI, KOTOpbIe OQGOPMIAIOTCS B HWHAWBHUIAYAIbHBIX JKypHajaX M
MPEACTABIISIIOTCS MPENOIaBaTEINI0 Ha MPOBEPKY.

JIns ycHnemHoro OCBOCHHS IUCHMIUIMHBI OYE€Hb BaXXHO CaMOCTOATEIIBHOE HW3YUYCHHE
OOJBIIOTO KOJMMYECTBA TEOPETHUECKOro Marepuana. OCHOBHBIE MPOIECCHl KU3HEACITETbHOCTH
pacTeHuil pa3OMparoTCs Ha JICKIHUSIX M TPAKTHYCCKUX 3aHATHSAX, MPU HEOOXOIUMOCTH IO
HambOosee TPYAHBIM TeMaM TMPOBOJSATCS OMOJTHHUTEIbHBIC KOHCYJIbTamMU. [l permieHus
SKCTICPUMEHTAIBHBIX 3aJ1ad TPHU BBITTOJHEHUH J1a00OpaTOPHBIX pabOoT HEOOXOMMMO 3HATh H
MOHUMATh JIEKIHMOHHBIM Marepuain. [loatoMy B mpouecce H3yuyeHUS —AUCIHUILUIMHBI
PEKOMEHIyeTCsl PETYJIIPHOE MOBTOPEHUE MPONAECHHOIO JEKIIMOHHOTO Marepuasia. Marepuai,
3aKOHCIICKTHPOBAHHBIA HA JIEKIUSAX, HEOOXOAMMO JoMa eme pa3 mpopabaTeiBaTh W TpHU
HEOOXOAMMOCTH JOTOJHATH, MH(POPMAIMEH, TOJYYCHHOW Ha KOHCYJIbTAIUAX, MPAKTHUYECKHX
3aHSTHUSX WIN U3 y9eOHOU JTUTEepaTypHI.

bonpmoe BHMMaHWE AOMKHO OBITH YJIEJCHO BBIMOJHEHUIO JIOMaliHed paboTel. B
KauecTBE 3aJlaHUU JJIs CAMOCTOSTENBHOW pPa0OTHI IoMa CTYyJIEHTaM TMpeasiaraeTcs OIHCATh
(bU3HOIOTHYECKHEe MEXaHU3MBI U TOKa3aTh 3HAYCHHE /Ui PACTEHUN OMPEIENICHHBIX MPOIECCOB
UX XKU3HeNeATeNbHOCTH. OHU aHAIOTUYHBI Pa300paHHBIM Ha JIEKIUAX U MPAKTUICCKUX 3aHITUIX
WM HEMHOro 0oJiee CIIOXKHBIC, TaK KaK SBJSIOTCS WHTETPAIBHBIMU TPOILIECCAMH U TPeOyIoT
3HAHMH 110 HECKOJIBKUM TEMaM.

Jlnsi mpoBEepKH M KOHTPOJISI YCBOGHHS TEOPETHUECKOrOo MaTepuaia, NMPHOOPETEHHBIX
MPAKTUUYECKUX HABBIKOB pabOThl MO (YHKIMOHAIBHOM [HAarHOCTUKE PACTEHUU, B TEUYCHHE
00y4eHUsI TIPOBOJATCA MEPOMNPUSITHS TEKYyIIeW arTecTallud B BHAE (PpOHTAIBHOTO OIpoca,
KOHTPOJIBHBIX padOT, KOJUIOKBUYMOB M TECTUPOBaHMS. Takke MPOBOASTCS KOHCYJIbTAIMH IO
pazbopy HauboJiee TPYIHBIX BOIPOCOB PaCCMAaTPUBACMBIX PA3/ICIIOB.

B koHUe wW3yuyeHHs NUCUMIUIMHBI CTYAEHTHI CHAIOT 3k3aMeH. OH NpUHUMAaEeTcs 10
9K3aMCHAIMOHHBIM OWJIeTaM, KaXKIbI W3 KOTOPBIX BKJIIOYACT B Ce0S TPH TEOPETHUUCCKHX
Bornpoca. Ha camMocTosITeNbHYI0 MOATOTOBKY K AK3aMEHY BBIIEISAETCS TPU [IHA, BO BpeMs
MOATOTOBKHU K 9K3aMEHY MPEAYCMOTPEHa TPYIIOBAsi KOHCYJIbTAIUS.

OcBouTh BOMPOCHI, HM3Jaraémble B MpOLIECCe H3YUYEHUS TUCHUIUIMHBI «DU3M0IIOTHs
pacTeHuil» CaMOCTOSITEILHO CTYACHTY KpaillHE CIOXKHO. OTO CBS3aHO CO CJIOKHOCTBIO
U3y4aeMoro mMarepuana u 0oibIuM 00beMoM Kypca. [1oaTomy mocereHrne BceX ayIuTOPHBIX
3aHSATUH SBIISICTCSI COBEPIICHHO HEOOXOAUMBIM. be3 yOpHBIX U PEryJIIpHBIX 3aHATUN B TCUCHHE
ceMecTpa cAaTh »HK3aMEH [0 HUTOraM M3yYeHMs AUCHUIUIMHBI CTYACHTY NPaKTHYECKU
HEBO3MOXKHO.



YueOHO-MeTOANIECKOE 00ecTIeueHHe
CaAaMOCTOSITEJIbHOM Pa0OThI CTYJAEHTOB IO AUCIHUILIHHE

Jis  caMOCTOATEeNbHOW paboThl OCOOEHHO PEKOMEHIYETCsl MCIIOJb30BaTh Y4eOHYIO
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Jlnst caMOCTOSITeNIbHOTO Toa0opa JuTepaTypbl B Oubmuoreke SApl'Y pexomenmyetcs
UCTIONIb30BATh:

1. JInunbiii  kaduner (http://lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH
NOJy4YeHus: on-line 10CcTyna K CIUCKY BBIJAHHOH B aBTOMAaTU3WPOBAHHOM PEXHUME JTUTEPATYPHI,
POCMOTPa ¥ KOMTUPOBAHHS AJIEKTPOHHBIX BEPCHIA U3JaHUN COTPYIHUKOB YHUBEpcUTeTa (yueo. u
METO/I. TOCOOWSI, TEKCTHI JICKIUH U T.1.) J{71s1 paboThl B «JInuHOM KabWHETEe» HEOOXOANMO 3alTH
Ha caiit HayuyHoit 6ubimotexku Spl'Y ¢ mro6oii Touku, UMeroIe qoctyn B Internet, B myHKT
MEHIO «OJEKTPOHHBIA KaTajor»; MPOUTH MpOIenypy aBTOPH3alMM, BHIOpaB BKIAAKY
«ABTOpU3AIUS», ¥ 3AII0JIHUTH MIPEJICTABICHHBIE TTOJISI HHPOPMAIINH.

2. JDnekTpoHHas 0ubIMOTeKa yueOHbIX MaTepuanos Apl'yY
(http://www lib.uniyar.ac.ru/opac/bk cat find.php) coxepxxutr O6omnee 2500 TOJHBIX TEKCTOB
y4eOHbIX U Yy4eOHO-METOJMYECKUX MATEpUATOB MO OCHOBHBIM H3Yy4aeMbIM IHCLUIUIMHAM,
W3IaHHBIX B YHUBEpcUTETE. J[OCTYyI B CETH YHUBEPCUTETA, JINOO TIO JIOTUHY/TIAPOITIO.

3. DnexkTpoHHasa KapToTeka «KHHroo0ecne4yeHHOCTh)

(http://www lib.uniyar.ac.ru/opac/bk bookreq find.php) packpsiBaeT yueOHBIM (QoHI HaydHOU
oubmuorekn  SApl'Y, mpemocraBiser — ONEpaTUBHYIO  HMHPOPMALUIO O  COCTOSIHUU
KHUTOOOECTICYCHHOCTH TUCIMIIMH OCHOBHOM M JOTIOJHHUTEIBHOM JIUTEPATYPOH, 8 TAKXKE ITUKIIA
JTUCLUUIUIMH M CHEeIMaIbHOCTEN. DIIeKTpOoHHAast KapToTeka « KHUroobecrneuyeHHOCTh) JOCTYITHA B
CeTH YHUBEpCcHUTeTa 1 uepe3 JInuHbIi KaOUHeT.

4. Hayuynas OuOamorexa Spl'Y um. ILI. JdemmaoBa (mocTyn K JHIIEH3UOHHBIM
COBpPEMEHHBIM OuOnHorpadudeckumM, pedepaTuBHBIM U MOJHOTEKCTOBBIM MPO(ECCHOHATBHBIM
0a3aM JaHHBIX U MH()OPMAITMOHHBIM CIPAaBOYHBIM CHUCTeMaM: pedepaTuBHbIe 6a3bl JaHHBIX Web
of Science, Scopus; HayuHas osnekTpoHHas OuoOmmoreka eLIBRARY.RU; »snexkrponHO-
oubnmoreuynnie cucreMbl [PRbooks, FOpaiir, Ilpocnekt,; 06a3pl nanueix Polpred.com,
«duccepranmu PI'b (aBTopedepatsi)», ProQuest Dissertations and Theses Global; snekrponusie
Koyiekuu Springer; uznatenscTBo Elsevier Ha mimatdopme ScienceDirect; sxypHanbsl Science
(The American Association for the Advancement of Science (AAAS), Nature Publishing Group,
u 1p.) http://www.lib.uniyar.ac.ru/content/resource/net_res.php





