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ITacmopt
(oH/1a OLIEHOUHBIX CPEACTB
HarnpaB/eHye noAarotoBku: 35.03.10. JlangmadTHas apXuTeKTypa
Jucounivza: @U3no/orus pacTeHun

HaumeHoBaHUe OLIeHOYHBIX CPe/ICTB
No Kontposnpyemesie KonTtponvpyemsie TIpyrHe OLieHOUHBIE CPe/iCTBa
i JUJAKTUUeCKUe eJUHULIbI | KOMIeTeHUMH (Wu TecThl,
WX YaCTH) KOJI-BO
. BU[, KOJI-BO
3a/jaHui .
3a/laHui
KreTka - Kak CTpyKTypHast 3alura 10
1 (hyHKL[MOHATbHAs nabopaTopHBIX
1 |eavHMIIA PACTUTE/IBHOTO OIIK-1 20 pabor,
KOJIJIOKBUYM,;
OpraHusma. 12
TeCTUpOBaHue
DOTOCUHTE3 — KAK OCHOBA 3alura 10
[IPOAYKLMOHHOI'O J'IaGOPEITOpHBIX
2 |mpouecca. OIIK-1 20 pabor,
KOJIJIOKBUYM,;
TeCTUpOBaHue
/IpIXxaHue pacTeHUM. 3alura 8
nabopaTopHBIX
3 OITK-1 20 pador,
KOJI/IOKBUYM;
TeCTHpPOBaHUe
10
BopHbili 0OMeH y 3alura 5
paCTEHHﬁ. J'Ia60paT0prIX
pabor,
4 OIIK-1 20 KOJIJIOKBUYM; 12
TeCTHpPOBaHUe
KopHeBoe nvraHue 3alura 7
[pacTeHuid. nabopaTopHBIX
abor,
5 OINK-1 60 P
KOJI/IOKBUYM;
TeCTUpOBaHue 8
15
Poct u passutue 3alumra 10
actenuil. Poct u ero nabopaToOpHBIX
6 per SIS OlIK -1 20 pa60Tp
p y u * OHK-S p b
KOJIJIOKBUYM,; 2
TeCTHpOBaHue




A manTanys u 3arura
YCTOMUHMBOCTb. OIIK-1 nabopaTopHbIX 30
8 i 50 pabor,
OIIK-5
KOJIZIOKBUYM,;
TeCTUpPOBaHUe
Bcero: 210 155

1 OODEHOYHBIE MATEPUAJIbI, HEOBXOJUMBIE /151
OIIEHKU 3HAHWM, YMEHUIN U HABBIKOB JIEATE/IbHOCTH

B ITPOIIECCE OCBOEHUSA JUCIIAITI/IMHDBI

Mopynb 1.KneTka - Kak CTpyKTypHas U ¢GyHKLMOHa/IbHas e[JMHML{Aa paCTUTe/IbHOTO OpraHr3Ma.
Tabmna 1 — ®opmupyembie KOMITETEHLUH

Ko/ 1 HaMeHOBaHUe KOMIIeTeHIUH

KO,Z[ N HAMUME€HOBaHHWE MHAWKATOPd
AOCTH)XeHHA KOMITeTeHIUH

OrieHOYHEBIE
MaTepuasbl U

(yacTu KOMIIeTeHL1N) cpeZCTBa
OIIK-1. CriocobeH periarthb NO-1  HWcnonb3yeT  OCHOBHBIE 3auura
TUTIOBBIE 3a/jauu 3aKOHBI eCTeCTBeHHOHAYYHbIX 71abopaTOPHBIX
npoecCUOHaTbHOU JesiITeIbBHOCTU | AUCLIUIIUH st pelieHus pabor
Ha OCHOBE 3HaHWI OCHOBHBIX CTaHJAPTHBIX 3a7ay B 00sacTu TectupoBanue.
3aKOHOB MaTeMaTU4eCKUX U na”AmadTHOW apXUTEKTYPhI Konnoksuym.
eCTeCTBeHHBIX HayK C IPUMeHeHHeM
HH(OpMaIIOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTUM
Mopynb 2.P0TOCUHTE3 — KaK OCHOBA IIPOAYKLIMOHHOI'O ITpoLiecca
Ta6smna 2 — opMupyemble KOMIETEHIIUH
OIIK-1. Crioco6eH peliaThb V-1  Mcnosb3dyeTr  OCHOBHbIE 3aiura
TUIIOBbIE 3a/JauM 3aKOHBI eCTeCTBeHHOHayUHbIX nabopaTOpHBIX
npogeCcCMOHa/ILHOM AesiITeIbHOCTU | TACLIUTLIMH ISt peLieHus pabor
Ha OCHOBE 3HaHWK OCHOBHBIX CTaHJAPTHBIX 3a7lady B obmactu TectupoBaHue.
3aKOHOB MaTeMaTU4eCKUX U JaHAAQTHON apXUTEKTYPhI KosnokBuym.
eCTeCTBEeHHBIX HayK C IPUMEeHeHHeM
VH(OpMaLMOHHO-
KOMMYHHUKAL[MOHHBIX TeXHOJIOTUN
Mogpayas 3. [IpixaHue pacTeHUH.
Tab6mmna 3 — opMupyembie KOMIETEHI[UH
OIIK-1. Crioco6eH pemiaTh NO-1  HWcnonb3yeT  OCHOBHBIE 3auura
TUTIOBBIE 3a/jauu 3aKOHBI eCTeCTBeHHOHAYYHbIX 71abopaToOpPHBIX
rpodecCroHaNbHOM 1eATeIbHOCTH | TUCLUTUIUH st pelieHust pabor
Ha OCHOBe 3HaHWI OCHOBHBIX CTaHJAPTHBIX 3ajjad B 00sIacTH TectupoBaHue.
3aKOHOB MaTeMaTU4eCKUX 1 na”AmadTHOW apXUTEKTYPHI Konnoksuym.

eCcTeCTBeHHbIX HayK C pUMeHeHHeM
HMH(OPMaLIMOHHO-
KOMMYHHUKALIMOHHBIX T€XHOJIOT UM




Mopynas 4.BoaHblii 00MeH y pacTeHUi.
Tabmna 4 — ®opmupyemble KOMITETEHL[UH

OIIK-1. CriocobeH pemiaTh NO-1  Wcnonb3yeT  OCHOBHBIE 3awura
TUIIOBbIE 3a/jlauk 3aKOHBI eCTeCTBeHHOHAayUHbIX nabopaTOpHBIX
rpodecCHOHa/bHOM [1eATeIbHOCTH | TUCLIUTUIUH hinti peliieHust pabor
Ha OCHOBE 3HaHMI1 OCHOBHBIX CTaHJAPTHBIX 3a7ady B obmactu TectupoBaHue.
3aKOHOB MaTeMaTU4yeCcKux U naHjmadTHON apXUTeKTYyphbl Komnnoksuym.
eCTeCTBEeHHBIX HayK C IIPUMeHeHHeM
VH(OpPMaLMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOIOTUIA
Mopayab 5.KopHeBoe nuTaHue pacTeHUH.
Tabnmuna 5 — PopmMupyembie KOMIETEHLIMH
OIIK-1. CriocobeH periathb NO-1  Wcnonb3yeT  OCHOBHBIE 3ammra
TUIIOBBIE 3a/]aUU 3aKOHBI eCTeCTBeHHOHAaY4YHbIX nabopaTopHbIX
npodecCUOHaTbHOU JesiITeIbBHOCTU | AUCLIUILIUH st pelieHust pabor
Ha OCHOBe 3HaHWI OCHOBHBIX CTaH/ApTHBIX 3ajau B obmacTtu TectupoBaHue.
3aKOHOB MaTeMaTU4eCKUX U na”AmadTHOW apXUTEKTYPhI Konnoksuym.
€CTeCTBEHHBIX HayK C IPUMeHeHHeM
HH(OpMaIIOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTUN
Mogayasb 6. PocT u pa3Butue pacteHuid. PocT v ero perymsiusi.
Tab6smia 6 — opMupyembie KOMIIETEHIIUH
OIIK-1. Crioco6eH peliaThb V-1 Wcnosnb3dyer  OCHOBHBIE 3awura
TUIIOBbIE 3a/lauu 3aKOHBI eCTeCTBeHHOHAYUYHBIX n1abopaTOPHBIX
Npo(eCCUOHaNbLHOM 1eATeIbHOCT | AUCLUIIIAH ISt peleHust pabor
Ha OCHOBE 3HaHWK OCHOBHBIX CTaHJAPTHBIX 3a7lad B obsactu Tectuposane.
. Kosnoksuym.
3aKOHOB MaTeMaTHU4eCKUX 1 na”AmapTHOW apXUTEKTYPHI
eCTeCTBEeHHBIX HayK C IPUMEeHeHHeM
MH(pOPMaLMOHHO-
KOMMYHHUKAL[MOHHBIX T€XHOJIOTHUN
OIIK-5. CriocobeH yuacTBOBaTh B N/I-1 Ncrionb3yeT cpefcTBa U 3awura
IIpOBe/IeHUU 3KCIIepUMeHTaIbHbIX METO/bI paboThI C n1abopaTopHBIX
MCCe0BaHuii B 6ubmmorpaduuecKuMU, apXUBHBIMU pabot
rpodeccroHabHOU JleATeTbHOCTH MCTOHHMKAMH. Tecruposarine.
Kosnoksuym.
N [-2 Vcrnione3yeT MeTOL0/I0TUIO
aHaJ/iM3a JJaHHBIX O COLIMAIbHO-
KY/IbTYPHBIX YC/IOBUSIX paliOHa
NnaHAmapTHOrO CTPOUTE/NbCTBA,
BKJTIOUasi Hab/TIoieHne, oTpoc,
VHTEePBbIOMPOBaHKE U
aHKeTUpPOBaHUe.
Mopayab 7.AfanTaiusi U yCTOMUMBOCTb.
Tabmuna 7 — @opmMupyembie KOMIETEHLIUU
OIIK-1. CriocobeH pemiath ‘ na-1 Ncrnionb3yer OCHOBHbIE 3amumra




TUIOBBIE 3a/]JauM 3aKOHBI €CTeCTBeHHOHAYYHBIX | J1ab0OpPaTOPHBIX
rpodecCroHaNbHOM 1eATeIbHOCTH | TUCLIUTUIUH il pelLleHus pabot
Ha OCHOBE 3HAHUI OCHOBHBIX CTaHJapTHBIX 3agau B obmactu | L eCTMPOBaHuUe.
. Konnokeuym.

3aKOHOB MaTeMaTU4eCKUX 1 na”AmadTHOW apXUTEKTYPhI
€CTeCTBEHHBIX HayK C IPUMeHeHUeM
MH(OpMalOHHO-
KOMMYHUKAIJMOHHBIX TEXHOJIOTUIA
OIIK-5. CriocobeH yuacTBOBaTh B N/[-1 Vcrione3yeT cpefcTBa U 3ammra
NPOBe/JIeHUU SKCIIepYMeHTa/IbHbIX MeTO/bI paboThI C n1abopaTopHEIX
VICCITeJOBAHHHA B 6ubmorpaduuecKUMU, apXUBHBIMU pabot

o UCTOYHUKAMMU. TectupoBanue.
rpodecCcroHabHOM /leATeTbHOCTH

Konnokeuym.

OIIK-1. CriocobeH periathb N-1. Vicnonb3yeT KiaacCcuyeckue 1 3awmra
THUIIOBbIE 3a1d4YH COBpeMEHHbIe MeTO/bl I/IH,qI/IBI/I AyaslbHOIo
npodecCUOHaTLHOU JeSITeIbHOCTU | MCC/Ie[JOBaHUsI B arPOHOMUU — 3a/jaHus

Ha OCHOBe 3HaHWI OCHOBHBIX
3aKOHOB MaTeMaTU4YeCKUX U
eCTeCTBEHHBIX HayK C MPUMeHeHHeM
VH(OpMaLMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUI
OIIK-5.Crioco6eH K yuacCTHIO B
TIPOBE/JIeHNH SKCTIepUMEeHTaIbHbBIX
1CC/IeIOBaHMI B
ripo¢ecCOHaNbHOM /1eATe/IbHOCTH

IMMPpOBOAUT OLIEHKY BECEHHETO
COCTOAHUA O3UMBIX KYJ/IBTYD

OuneHouHbIe MaTepHasbl U CPeJCTBA /I NPOBEPKHU C()OPMUPOBAHHOCTH KOMIIETeHI{MH.
Mopaynsb 1 - KneTKa - Kak CTPyKTypHas 4 (pyHKI[HOHa/IbHas e/JUHHI|a PACTUTE/IBHOI0

opraHu3sma

Bomnpocsl st 00Cy)KAeHUsI PU 3alUTe JIa0opaTopHBIX PadoT:

1. dusmonorus paCTeHI/Iﬁ — TeopeTndyeCkasds OCHOBA MHTE€HCHUBHBIX TEXHOJIOTUM BO3e/IbIBaHUA

Ce/IbCKOXO035IMCTBEHHBIX KY/IbTYP.

© N U A WN

. PerynsTopHas crcreMa pacTeHUH.
10. TlepcrieKTUBBI
pacTeHHUEeBO/ICTBe.

Bomnipocsl /151 KO/I/IOKBHYMa:

. DTanbl pa3BUTHSI GU3HUOJIOTUU U OMOXUMHUU PACTEHUH KaK HayKH.
. CBs13b (h)M3M0JIOTUU pacTeHUM C APYTUMU AUCLIMTVIMHAMM.

. 3a1auM U3M0JIOTUM PACTEeHUI HAa COBPEMEHHOM 3Tarle.
DU3NKO-XMMHUUYECKHe OCHOBBI SHEPTeTUKH PAaCTUTEbHOW KIIeTKH.
. CTpyKTypHasi opraHu3arysi paCTUTe/IbHOM KJIeTKH.

. DyHKIMOHA/IbHAsA OpraHy3alysl paCTUTEIbHOW KJIeTKH.

HCII0/Ib30BaHUA OdHHBIX OMOTEXHOJ/IOTUH B reHeTuke,

. Cocras, cTpoeHue 1 pr3M00THYeCKasi pojib MeMOpaH B )KU3HEAEATETbHO K/IeTKH.

CeIeKLIMA U




10.

11.

12.

CtpykrypHags ¥ (yHKIMOHa/AbHasi OpraHu3alysi pacTUTeNbHOM KiaeTKW. [IpuHumn
KOMITaDTMEHTAallud — OCHOBA OCYIIeCTB/IeHUs (HU3HONOTHUECKMX W OMOXMMHUeCKHX
TIPOLIeCCOB.

Krnertounoe sgpo. Crtpykrypa, ¢yHKiuu. CTpoeHue XpoMOcoM. [IpUHLIUMBI XpaHeHUs
HacseficTBeHHOM uH(popMalu. KrerouHas cTeHkKa. XMMHUYECKMM COCTaB, CTPYKTYpa,
byHKUMKM. MeXXK/TeTHUKH.

[uToriaama. XWUMHUYECKHM COCTaB, CTPYKTypa, CBOicTBa.MeMmOpaHbl, WX CTpPO€HHE H
dbynkiuu. [11asmanemma u ToHoract. CBolicTBa crielipruuecKux MeMOpaHHBIX CUCTEM.
Bakyonb kneTku, ¢pusronoruueckast poib. CocTaB KJIeTOYHOTO COKa. DHJOI/Ia3MaTHUeCKUi
PETHKY/TIOM KJ/IeTKH, ero TUmbl U ¢QyHKIwU.Pubocomelr. Ctpoenue, ¢yHkiuu. Ilommcomsl.
Pr60OCOMBI X/IOPOIJIACTOB U MUTOXOH/IPHIA.

XapakTeprCTHKa KOJJIOWHBIX cucteM. [Iporomia3sma ee cBoMCTBa, 3HaueHue. KieTka Kak
L|e/IOCTHasl OTKpbITasg cucTreMa. ['omeocta3, ero 3HaueHue [/ (yHKLIMOHUPOBAHUS
Ouosiornyeckoit cucrembl. Amoriiact. TTopsl, ria3mMozecMbl. CUMIUIACT.

Hykneotuapl u HyknenHoBble KucioThl. Ctpyktypa [JHK, MPHK u TPHK. ®yHKUMH
HYK/IEMHOBBIX KUC/IOT. JIOKanu3auusi B KjIeTKe. AMHHOKHC/IOTBI, TIeNTHABI, OesKu.
Kondopmauus O6enkoB. [leHaTypauusi. I3o03meKTpuueckasi TOYkKa KakK IIOKa3aTeslb
(YHKIIMOHATBHOTO COCTOSTHUS K1eTKH. PYHKIMY Oe/KOoB.

buocunte3 6Oenka. CocraB 0eOKCHHTe3UPYIOL[eH CHUCTeMBI, JIOKalIW3alis TIPOLIeCCOB
cuHTe3a Oeska.beslkoBbIe KOMITOHEHTHI K/IeTKHU. VIX JToKanmu3anus U 3HaueHue.

®epmenthl. Knaccudukarys, cBolCcTBa U MeXaHU3MbI JielCTBUs. YpaBHeHHe Muxasnuca —
MenTteH. MynbTudepmeHTHble KOMIUIEKChl. KuHeTHKa (hepMeHTaTHBHBIX I[IPOLIECCOB.
Jlokanu3auys (hepMeHTOB B K/ieTKe. Perysiiys akTUBHOCTH ()ePMEHTOB.

3aKOHBbI  pa3/pa)KUMOCTU. Perynsiiusi  (U3HM0/I0THYECKOTO COCTOSIHHSL PacTUTeNbHOTrO
opraHuM3Ma. 3akajka W pernapalysi KakK ajbTepHaTUBHble COCTOSIHUSL TIPU JelCTBUU
pas[pakKUTeJisi.

YrneBosbl pacTuTenbHOW KieTKU. DopMbl M JloOKanu3alus B KieTKe. ButamMuHbl U KX
K/1accupukauys. Posb 1 1okanusanms.

dUTOropmMOHbI, MX Kaaccupukauus, (usnoaoruyeckas posib. Makpospruueckue
coefiiHeHUs1 KneTKU. VIx cuHTe3, buoxumudeckre ¢GyHKUMU. [TocTyrisieHre U repeJBIKeHUe
BellleCTB B KijeTKe. [IpUHLIUIBI peryavpoBaHusi (U3UOTIOTMUECKUX TPOLIeCCOB. YPOBHU
Perymsiluu: KJIeTOYHbIW, TKaHEeBbI, OPraHU3MeHHbIN. THUIbI perysisiun.

BuosnekTpuyeckue siBieHUs1 B KJeTKe, UX (YHKI[MOHAIbHAas poJib. Pa3/ipa)KUMOCTh KIeTKHU.
Bocripusitve pa3ppakuTensi, TOPOroBble pa3JpakUTeM U CymMMalus Ppa3jpa’keHHUs.
Bo3byxeHue, noBpex/jeHue, pernapauyd. Hecrierjuduueckre oTBeTHbIe peaKLMU KIeTKU Ha
BHEIIIHME BO3/elCTBUsl. BpeMeHHO!N XOJ (PYHKLMM Kak MOKas3aTe/b peakLMU pacTeHUs Ha
cTpecc.

TecrupoBanue

JKuBas K/1eTKa 0T/IM4YaeTcsi 0T MepTBOI
TI0 Co/iepyKaHuI0 OeTkKoB

TI0 COZIepKaHMIO JTUITH/I0B

1o ¢opme 11a3MosM3a

+T10 Ha/IMYMIO 1/1a3MOJIM3a



JHK B K/1eTKe /I0Ka/IM30BaHa B
prbocomax

rvasorviasme

+azpe

Cdepocomax

OcHOBHOM TPaHCIOPTHOM (opMoO Yr/IeBOJOB AB/ISAETCS
Kpaxmas

(dbpykTo3a

IJTFOKO3a

+caxaposa

CB000AHOE TPOCTPAHCTBO KJIETKH - 3TO

COBOKYITHOCTb IPOTOI/IACTOB ¥ Me>K(MHUOPU/IISIPHBIX ITOJIOCTEl KIe€TOUHBIX CTEHOK
COBOKYITHOCTb MPOTOI/IACTOB BCEX KJIETOK, COeMHEHHBIX 1/1a3MO/ieCMaMH
+COBOKYITHOCTb MeXX(HOPU/UIPHBIX TI0JIOCTEH K/IETOUHBIX CTEHOK

Me3omn1a3ma - 3T0

MeMmOpaHa, OKpYyKaroIliast BaKyo/Ib

KJ/IeTKa 0e3 K/IeTOUHOM CTeHKHU

MeMOpaHa, OKpY>Karoliast IpOTOI/IACT

+CJI0H LITOT/Ia3MBbl, PACIIO/IOXKEHHBIA MEXY T71a3Ma/leMMOU U TOHOTI/IAaCTOM

Bs3kocTh HUTOIIa3MbI IPH YBe/IMUEHUH KOHL[EHTPalMi HOHOB Ka/IbL{UA
+yBe/MurBaeTCs

YMEHBIIIaeTCs

He W3MeHseTCs

CHayasla YBe/JIMUMBaEeTCs, a II0OTOM YMEHbIIIAaeTCs

OpraHe/u1a, IPUHUMAKIIAA yYacTHEe B CHHTe3e 0e/lKa
+pubocoma

n30coMa

chepocoma

arirapat ['onbxu

Amnoniacr- 310

+COBOKYITHOCTh ME>KK/IETHUKOB 1 MeXX(PHUOPH/UISPHBIX TIO/IOCTEH K/IETOYHBIX CTEHOK
COBOKYIHOCTB IPOTOI/JIACTOB BCEX KJIETOK,COeJMHEHHBIXII/Ia3MOeCMaMU
COBOKYTTHOCTb TPOTOT/IACTOB ¥ MeXK(HUOPUIISIPHBIX ITOJIOCTel KIIeTOUHBIX CTEHOK

Camoii 0osibI1Ieii MOJIEeKY/IIPHOW Maccou 00/1a/jaeT
+THK

M-PHK

T-PHK

ATO

KoMmnieKchbl HyK/IEBHHOBBIX KHC/IOT C 0e/IKaMH - 3T0
+HYK/IEOIIPOTEU/bI

thochonporenbi

[JIMKOITPOTEU/IbI

JIUTIOIIPOTeH bl



Memb0paHa, KOTopasi FPAHUYMT C KJIETOYHOM CTEHKOH - 3TO
TOHOIL/IACT

+I1a3MasieMma

SH/OIIa3MaTuueckas CeThb

Me30Ir1a3Ma

O NOBpEeX/JeHUH PACTUTE/IHLHON K/IeTKH MOXKHO Cy/JUTH T10
HaJIMYHIO Typropa

Ha/TMYHIO T171a3MOJT|3a

+OTCYTCTBHIO T/Ia3MOJIH3a

coJiepyKaHuIo Oe/IKoB

Yacth K/Ie€TKH, B OCHOBHOM pery/jupymoiasi u30upare/jbHOe MOCTyIUIEHHE BelleCTBB
MTOIIa3My

TOHOIL/IACT

+11a3manemMma

K/IeTOYHasi CTeHKa

Me301u1a3ma

Hau6o/b11eli KaIOpUHHOCTHIO 00/1aJal0T
caxaposa

F>KUPbI

TJTFOKO3a

Genku

DyHKIUM BaKyo0J/IHU

0CBOOOXK/IeHHe SHEPTUH U akKKyMy/isaiusi ee B ATD
pery/mMpoBaHue fiejieHrsl KJIeTKU Y [epefiauy Hac/leICTBeHHOCTH
+BBINO/IHEHUE B)KHOM POJIM B OCMOTHUECKHX TPOL[eccax
YCBOEHHUe yIr/ieposia, CUHTe3 yIJIeBO/0B

BemiecTBa, BBINO/IHSOIIHME B K/I€TKe 3alUTHYI0 (MMMYHHYH) (DYHKIIHIO
AyKCHHbI

JIUTTAZIBI

HYK/IEMHOBbIE KMC/IOThI

+0enKu

YacTh K/IeTKH, y4acTBYIOI|asi B 00pa30BaHHHU K/IETOUHONH CTEHKH
MUTOXOHZPUUA

+armapar ['onbpxu

JTIM30COMBI

chepocombl

Bpems nia3monusa - 3T0

TIPOMEXXYTOK BpEMeHHU OT MOTPY’KeHHs1 K/IeTOK B TUIIepTOHUYECKUI PacTBOP I/1a3MO/IUTHKA
[10 HAaCTYIUIeHHs YTOJIKOBOr'O [1/1a3MOJIH3a

+TIPOME)XYTOK BpeMeHH OT MOrPYy’KeHUsI KJIETOK B TUTIEPTOHMYeCKU pacTBOP T/1a3MOJIMTHKA
J10 HAaCTYIUIeHHs BBITYK/IOTO [/1a3MOJIM3a

MIPOMEXXYTOK BpeMeHH OT MOrPy)KeHUsl K/IeTOK B TMIIepTOHNYeCKUid pacTBOP Maa3MO/IMTHKA
[10 HaCTYIIeHWs] BOTHYTOIO I171a3M0JI3a

ILna3mopgecMmsl - 3T0



HUTH LIUTOI/1a3Mbl, COeJUHSIOLLIE [171a3MOIM3UPYIOLIMeCs: IPOTOI/IACT C KIIeTOUHOW CTeHKON
+HUTU LIUTOIUIa3Mbl, TTPOXOAALLME Uepe3 MOpPbI B KJIETOUHOM CTEHKEe U COeIUHSIOLLINE MPOTOILIACThI

CoCeHHX CTE€HOK

OUeHb TOHKHE BbIPOCTHI LIUTOI/Ia3Mbl, TTIPOHU3bIBAIOILME HapY>KHbIE CTeHKU BCeX KJIeTOK 3ITUePMbl
JIUCTA Y JOXOZSLLME 10 KYTUKYJIbI

He6enkoBasi yacThb ABYXKOMIIOHEHTHOT'0 (pepMeHTa, Onpe/esisieT

+MexaHu3M peakLjuu
JlabuneHOCTB

[ToHwKeHre SHEPTUU aKTUBALIUU
CrieLii(pMIHOCTB T10 OTHOIIEHUIO K CyOcTpary

Tabmuna 1.1 — Kpurepuu oneHKH ¢(h)OpMHPOBAHHOCTH KOMITETeHIHI

Koa n HaumeHOBaHMe

Kputepuu orieHrBaHus cOPMUPOBAHHOCTH KOMIIETeHLIMH

WHAMUKAaTOopa (4acTy KOMIIETEeHLIMM)
JIOCTUKeHUsI Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHE
KOMITETeHLIMH (YaCTH | COOTBETCTBYET OLIEHKE | COOTBETCTBYET COOTBETCTBYeT OL|eHKe
KOMITeTEHLIUN) «y[I0BJIETBOPUTE/ILHO» OLIeHKe «OT/IAYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MaKCHUMaJibHOTO Oasiia 65-85% ot MaKCHUMasbHOTo Oasia
MaKCUMabHOTO
bania
OIIK-1. CrygeHt ucrnosnbsyetr | CTyneHT CTyJeHT UCrosb3yeT
M]JI-1. Wcnons3yeT 3HaHUs1 OCHOBHBIX WCII0/Ib3yeT 3HaHHe OCHOBHBIX

OCHOBHBI€ 3aKOHBI
ecTeCTBeHHOHAaY4HbIX
JQUCLIAIUINAH J1/151
peleHus
CTaHJAPTHBIX 33/jau B
obsactu
na”AmapTHOU
apXUTEKTYPHI

3aKOHOB
MaTeMaTHUeCKUX U
€CTeCTBEHHBIX Hayk,
HO WCITBIThIBAeT
3aTpyAHeHUs B
MIPUMEeHEeHUH JaHHBIX
3aKOHOB /IJIS1 PellieHust
CTaHJAPTHBIX 3a/jau B
obnactu
naHAmagTHOMU
ApXUTEKTYPbI

3HaHUSI OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKuX
Y ecTeCTBeHHBIX
HayK, HO
JIOTTyCKaeT
HETOUHOCTHU B
MIpUMeHeHU!
JAHHBIX 3aKOHOB
JUTSL PelleHust
CTaH/IapTHBIX
3a7a4 B 00/1aCTH
na”mapTHOU
apXUTEKTYPhI

3aKOHOB
MaTeMaTHYeCKuX,
eCTeCTBeHHOHAYUHBIX U
ob1rernpodeccroHaIbHBIX
JUCLIATI/IVH,
He0OXOIUMBIX JIJIsT
pelleHysT TUTOBBIX 3a/1au
B 00/1acTH JTaHAIIa THOM
ApXUTEKTYPBI.

Mopynb 2 - ®oTOoCHMHTE3 — KaK 0CHOBA NMPOAYKLIMOHHOI'0 MpoLecca

Bomnpocs! Aist 00CyKAeHNs IPH 3aIuTe 1a00paTopHbBIX padorT:
1. TlnaHerapHoe 3HaueHHe (POTOCHHTE3A.

W

MIPOAYKTHI (POTOCUHTE3a

Nk

CoBpeMeHHbIe Mpe/iCTaB/IeHuUs O CYLHOCTA CBeTOBOU (pa3bl (hOTOCHHTE3A.
[MocnenoBarenbHOCT, BoccTaHoBAeHUs: CO; B mporecce (OTOCUHTe3a, TepPBUYHbIE

buosnepretuka otocunresa. Teopetnueckuii KI1/1 ¢poTocuHTe3a, ero onpezeneHue.
BripanBanue pacTeHU B UCKYCCTBEHHOM KiMMate. CBeTOKY/IbTypa pacTeHUMN
XJ10pOMm/IacThl, KX COCTaB U CTpoeHHe. JIMCT Kak opraH () OTOCHHTe3a.
VIHTeHCUBHOCTb Y POAYKTUBHOCTL (POTOCUHTE3a-MeTO/Ibl OTIpe/ie/IeHUst




BOHpOCbI AJIA KOJIJIOKBHYMaA:

[TnaneTapHOe 3HaueHue (POTOCUHTE3a.
doToCHHTE3 KaK OCHOBa OM03HEPreTUKH.
®u3MKOo-XUMHYecKasi CyIIHOCTb (DOTOCUHTe3a.
['1iaBHBIE 3Tarbl pa3BUTHS NpeCTaBIeHUM 0 (POTOCUHTE3e.
[TurMeHTHI X/I0POMJIACTOB, UX XUMHUUECKasi IPUPO/ia U ONTUUYECKHe CBOMCTBA.
CgeTtoBas ¢a3a poTocrHTe3a.
Opranusaiysi ¥ GyHKIIMOHUPOBaHKe TUTMEHTHBIX CUCTEM.
[Huknuueckoe 1 HeLlMK/Mueckoe oTodochopuivpoBaHue.
Mertabosm3m yrieposa npu potocuHTe3e (TeMHOBas (a3a).
. BoccraHoBuTe/ibHbIN TTeHTO30(h0ochaTHBIN LUK/ (LMK KanbBrHA).
. Ocobennoctu gotocunTesa y C-3 1 C-4 pacTeHHIA.
. ®oTocuHTe3 1Mo TUMY TOJACTIHKOBBIX (CAM-MeTabo/i3Mm).
. ®oTospIXaHre ¥ MeTab0THU3M IJIMKOJIEBOM KUCIOTHI.
. 3aBUCUMOCTb (DOTOCHHTE3a OT BHYTPEHHUX U BHEIIHUX (DaKTOPOB.
. KomnieHcalluOHHbIe TOYKH, BO3MOXXHble TYTH WCII0/Ib30BaHUS B  CeJIEKL[MOHHOM
ripotiecce, POTOCUHTE3 KaK OCHOBA MPOAYKTUBHOCTH C/X PACTEHUH.
16. Bo3MoO)kHbIe MyTH MOBbILLIEHUS] POTOCUHTETUUECKON aKTUBHOCTH C/X KY/bTYP.
17. CooTHOLIEHVe MeXAY CKOPOCTbI0 AaCCUMWISALMA YIVIEKUC/TIOTBI U aKTUBHOCTBIO
OTJie/IbHBIX 3BeHbeB (DOTOCUHTE3a.
18. VinTeHCHBHOCTH (hOTOCHHTe3a U 0011ast 6roioruueckasi MpOAyKTUBHOCTb PaCTUTETbHBIX
OpraHu3MOB.
19. Perynsiusi poTOCMHTE3a Ha YPOBHE OpraHa U LieJoro pacTeHus..
20. CBeTOKy/bTypa TpHW BBIPAIMBAaHWM pacTeHWi. BeipamyBaHue pacTeHuii  0e3
eCTeCTBEeHHOT0 00/TyueHws.
21. Bnusinve MCKYCCTBEHHOTO OO/yueHUst Ha aHaTOMO-(DHM3HOIOTUYECKYI0 XapaKTepUCTHUKY
pacTeHU. BrIpaijBaHue pacTeHUH MPU JOTIOJTHUTETHHOM 00/TyUeHUH.
22. ®oTocuHTe3 ¥ 0OMEH BellleCTB B PACTUTEIbHOMN K/IeTKe
TecTupoBanue

LN WD =

_ =
— O

_= e =
Uk WN

B ocHoBe oTOCHHTE3a JIE)KHT MPOLECC MPeBpaleHus

SHEepPruM CBeTa B SHEPTHI0 HeOPraHUUeCKHUX COeIMHeHUN

+3Heprum CBeTa B SHEPrHI0 OpraHUueCKUX COeJMHeHUN

SHEpPruM HU3KOMOJIEKY/ISIPHBIX OPraHUYeCKUX COeJUHEHUN B SHEPTUI0 BEICOKOMOJIEK Y/ISIPHBIX
coeIMHeHUM

SHEepruM OpraHM4yecKux COoe/IMHeHNI B SHePrUi0 HeOpraHMUeCKUX COoeJuHeHn!

IIurMeHTHAas CHCTEMa XJIOPOIUIACTOB BBICIIUX PacTeHHI MpeACTaB/IeHa
xnopoduinamMmu

XJ10po(hUITIaMU Y KAPOTUHOHUIaMU

+x710poU/IaMU U aHTOL[aHAMU

xjiopoduinaMy ¥ GUKOOUITMHAMHU

I'uapodobHBIe cCBoOMiCTBA M0JIEKY/TBI XI0podU//Ia 00yC/I0B/IeHbI
Nop¢hUPHUHOBBIM KOJIBLIOM

+ocTtaTkoM ¢uTosna

CUCTEMOM KOHBIOTUPOBaHHbBIX CBSI3€M

MeTaJIJIOPraHNYeCKOM CBSI3bIO



ITepBoii Cc BOCX0/10M CO/IHI}a HAYHHAETCS PeaKIus
+ctoTosnr3a Bofbl

¢uxcauyu CO2

00pa3oBaHUs TJTFOKO3bI

CHHTe3a Kpaxmasia

HenocpeacTBeHHBIM HCTOUHHKOM YHEPruu JJist oopaszoBanuss ATD ciyxar
+3/1IeKTPOHBI

(hepMeHTBI

XJI0pOUIT

BOJA

IIpu doTocunTese Bbensercs 02 B mporecce
+doTonm3a Bozbl

cuHTe3a AT

BoccraHoBienust HAJI®

BoccraHoB/ieHust CO»

K TemHOBOI#1 (ha3e (hoTOCHHTE3a OTHOCUTCH pPeaKkus
+CBsI3bIBaHME AMOKCUAAyTaepogacpubyesoaudocdarom
obpazoBanust ATD

BbIAeneHus Op
OKHCJTUTeTLHOT0/1eKap 00K CUTMPOBAaHUSTIMPOBUHOT PATHOM KHUCTIOThI

OnTumanbHoe Ajis1 poTocMHTe3a HackllleHHe TKaHU Bojoi (% )
+50-70

70-80

90-95

100

Yucras nNpoAyKTUBHOCTH (poTocuHTe3a ( I/M?> B CyTKH) /X Ky/JAbTYpP yMepPeHHOW30HBI
BapbUPYeET B npeje/iax

1-2

1-5

5-10

+20-30

B ouocepe porocunTes odecneunBaet
ra3oByIO
OKHC/TUTE/TbHO-BOCCTaHOBUTEJTHYHO
KOHLIEHTPALIMOHHYIO

+1 1 2 pyHKUMM

Kos¢dduuuent 3arpat npoayKToB (poToCHHTe3a HA AbIXaHUE COCTABJ/IsAET



3-10%
10-20%
+30-40%
cBbiie 50%

ITponecc mpeo6pa3oBaHNs CBETOBOM YHEPrUul B XHMHYECKYH0 0CYIeCTB/IAeTCs
+1IpoAyLieHTaMU

pezyrieHTaMu

KOHCYMeHTaMu

BCEMH yuaCTHUKaMH OMOLieHO03a

OHepreTuueckue 3aTpaTbl Ha 00pa3oBaHue 1 MoJIeKyJIbI IVIFOK03bI COCTAB/ISIOT
SATOu2HAJOH

15AT®u 10 HAJ®H

+18 AT® n 12HA1®H

24 AT® u 18HAI®H

Hau001bIMM aCCMMA/IAIHOHHBIM YHC/IOM XapaKTepPU3YITCs
+0/1eIHO-3€/IeHbIe

JKeJITO-3eJIeHbIe

3eJieHbIe

TEMHO-3€/IeHbIe JINCThS

OnTuManbHas TeMieparypa AJjisi oTocuHTe3a pacTeHH yMepeHHOM 30HbI
10°-15°

15°-20°

+20°-25°

30°-40°

VHTeHCMBHOCTD (DOTOCHHTE3a y PaCTeHH YMepeHHOM 30HbI COCTaB/IseT
( MrCO2/am?u)

1-3

+10-20

30-50

60-80

IToBbICUTH HMHTEHCUBHOCTH (JOTOCHHTE3a MOXXHO
YBe/IMYMB COJiepyKaHre KUC/I0po/ia B BO3/yXe
+TIOBBICMB OCBEILIeHHOCTh

YaCTUUHO M0/ipe3aB KOPHU y pacTeHri

3aTeHUB pacTeHUs!



Tab6mmna 2.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kop v HaumeHOBaHMe

Kputepuu orieHrBaHus cOpMUPOBAHHOCTU KOMIIeTEHLIUU

WH/IMKaTopa (4acTH KOMITeTeHIUH)
JNOCTYKeHUST Ha 6a30BOM YpPOBHE Ha TMOBBIIIIEHHOM YPOBHE
KOMIIeTeHLIMM (4aCTH | COOTBETCTBYET OL[eHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI[1H) «y[I0OBJIETBOPUTE/IBHO» | OLIEHKEe «XOPOLIO» | OLIeHKe «OTJIUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJTbHOTO Oasiia MaKCUMabHOTO MaKCUMabHOTO
bana bamnna
OIIK-1. CTyJeHT UCrnosb3yeT CrypeHt CTyJeHT UCrnosb3yeT
W]JI-1. Vicnonb3yeT 3HaHHWsI OCHOBHBIX VICII0/Ib3YeT 3HaHUS | 3HaHUE OCHOBHBIX
OCHOBHBIE 3aKOHBI 3aKOHOB OCHOBHBIX 3aKOHOB | 3aKOHOB
SCTOCTBeHHOHAYIHEL MaTeMaTUuecKux U MaTeMaTUueCKUX U | MaTeMaTu4yecKux,
€CTeCTBEHHBIX HayK, HO | eCTeCTBEeHHBIX eCTeCTBeHHOHayUHbI
X AVCLUILIAH A7 VICTIbITHIBAET HayK, HO XU
PELICHHs 3aTpy/JJHEHUS B JIOTTyCKaeT obienpodeccroHat
CTaHAapTHBIX 3a[jda49 B | TpUMeHeHUU JaHHbIX HETOYHOCTHU B BHBIX JAUCLIUIIINH,
obsactu 3aKOHOB [1JIs1 pelleHust TIpUMeHeHU! HEOOXOAUMBIX [IJIsI
naupmadTHONR CTaHJapTHBIX 3a/ja4 B JlaHHBIX 3aKOHOB pelleHusT TUTIOBBIX
ADXUTEKTYpbI obacTv maHIadTHOW | AJIsA pelleHus 3a/lau B o611acuT1/1
apXUTEKTYPhI CTaHJapPTHBIX na"amadTHOU
3azay B obsactu apXUTEKTYPBL
naHAmapTHOM
apXUTEKTYPBI

Mogaynb 3 - [IpixaHue pacTeHHi

Bonpockl AJisi 00CyKAeHNsl IPH 3aIUTe J1a00paTopHbIX padoT:

du3nonornyeckoe 3HaueHUe JbIXaHusl paCTeHUH.

CymmapHOe ypaBHeHUe JbIXaHUsl.

LIvk1 TpKapOOHOBBIX KUCJIOT.

OHepreTuKa repeHoca 3/1eKTPOHOB.

[bixaHye Kak 3/1eMeHT MPO/yKLIMOHHOT'O TpoLiecca.

MeTo/pb1 onipe/iesieHrsI ”THTEHCUBHOCTH /IbIXaHHUs U AbIXaTeTbHOr0 K03 dulieHTa.
3aBUCUMOCTb [IbIXaHUsI OT BHYTPEHHUX W BHELIHUX ()aKTOPOB.

U WEDNE

Bomnpocel 15 Ko/I/IOKBHYMa:

1. MwuToxoHJpUH, UX KOJUUECTBO B KJIeTKe, pa3Mephbl, CTpoeHue, GyHKLMK. JTarlbl OCHOBHOTO
MyTH JbIXaHusl pacTeHuit. OCOOeHHOCTH XUMH3Ma, SHepreTHKa.

2. 3aBucumocTh K OT KauecTBa [IbIXaTeJIbHOrO CyOcTpaTa ¥ 00eCreueHHOCTH TKaHel
KHCIOPOZIOM.

3. VIHTeHCUBHOCTb [bIXaHWs M 3aBUCHMOCTb €ro OT BHYTPeHHUX (DakTOpOB. [lpIxaTe/bHbIN
ra3o000MeH Kak cjiaraeMoe MpoAyKLMOHHOTO Mporiecca.

4. VIHTeHCHMBHOCTb [bIXaHUSl U 3aBUCUMOCTb ee OT BHeLIHUX (hakKTOpoB. VIHTEHCHBHOCTb
[bIXaHWss B OHTOreHe3e pacTeHWi. [IpIxaTeNbHbIA KO3(@ULIMEHT W MeTOAbl ero
orpejiesieHusl.

5. buosnoruueckoe okucjieHWe — ibixaHue U Opo)KeHue, UX OT/IMYMe OT OKUC/IeHHsI B HeXXUBOM

rnpupozje. 3HaueHue AbIXdHHWA B )KU3HU paCTeHHﬁ.



6. AHa’pobHast (asa ApixaHus. XuMu3M, sHepretuka. Llukn Kpebca-xumusMm, sHepreTuka.
[JpIxaTenbHast 371eKTPOHHO-TPaHCIIOPTHAs Lielb.

7. MexaHu3M COIpPsKeHUs TPaHCIIOpTa 3/1eKTPOHOB € chuHTe30M AT®.

8. AnbTepHaTuBHBle MyTH [bixaHus. [leHTo30docdaTHbIM MyTh [AbIXaHUSI pacTeHUM, ero
0C00EHHOCTH, YHEPTeTUUeCKUI BBIXOZ,.

9. [lpixaHue U razoobecrieueHHOCTh TKaHel pacTeHuil. PerynrpoBaHue bIXaHUsl TIPH XpaHeHUH
CeMsiH U COYHOU NMPOAYKLMU. [IpIxaTebHbIe IIPOLIeCcChl ¥ KaUeCTBO KOPMOB.

TecTupoBanue

Buosiornueckas posib KHCI0POJa NPH AbIXaHUH 3aK/II0UYAETCs B TOM, UTO OH
OT/ZIaeT 3/1eKTPOHBI MOJIeKY/1aM OpraHnyeCcKUX COeIHeHUM

aKTUBUPYET CUHTE3 YIIeBO/I0B

aKTUBHUPYeT pacriaji MOHOCaXapyr/ioB

+TIDUHUMAET 3/IeKTPOH OT MOJIEKY/1 OpPraHUYeCKUX COeIMHeHUN

KoHeuHbIMH NPOAYKTaMH K/IETOUHOI'0 ALIXaHUA SIB/ISIIOTCA
0,1CO7

+CO2 u H20

HO u Oy

O2u HCO3

B cocTaB mUpUMUIMHOBBIX JlerHAPOreHa3 BXOAUT BUTAMUH
+PP

Bi

B

Bs

HNcTtounukom 3Hepruu /s cuHTe3a AT® B MUTOXOHAPUSAX ABJISAETCSA
CBET

+IIMPOBUHOrpagHas KUC/I0Ta

Hx0

CO

OHepreruyeckuii  3(¢eKT  K/JIeTOYHOro  [AbIXaHHMsl TMNPU  OKUCJIEHMH  OJHOM
MOJIEKY/IbIT/IIOK03bI PaBeH

2 ATD

12 AT®

30 AT®

+38 ATD

OxucmurensHoe ochopuiupoBanue- 3To
paclijerieHye IJIt0K03bl

+cuHTe3 ATO us AIID u @y

nprcoe/iiHeHre (POCOpHOM KUCIIOTHI K I/TFOKO3e
OKHCJIEHUE T/THOKO3bI



Cunre3 AT® B K/1eTKe MOKeT IIPOHCX0AUTh B OTCyTCTBHE
ANlD

H3z P04

+02

Heo0XO0/JMMBI BCe TTepeurc/ieHHble BelljeCTBa

3aK/TIOYUTE/TBHBINA 3TaN a’POOHOro JbIXaHUsI IPOTEKaeT B
LUTOI/Ia3Me

Ha BHeIITHel MeMOpaHe MUTOXOHZPUI

+Ha BHYTpeHHell MeMOpaHe MUTOXOH/IPUIA
SHZOIIa3MaTUUeCKOM Lienu

/3 nMpOBUHOTPAAHOI KHUC/I0THI 00pa3yeTcsi 3TUWIOBBIN CIIUPT B pe3y/ibTaTe
pacniaga ATO

MHTOXOH/IPHATbHOTO OKHUC/IEHUST

+aHa’pPOOHOr0 ABIXaHUS

a3pOOHOrO IbIXaHUS

NHTeHCUBHOCTH JbIXaHuA ( MI/T*4 ) IPOPAacTAlIIMX CEMAH COCTaB/IsAeT
0,1-0,2

+0,5-1,5

2-3

4-6

Oo61ee Mexxy OTOCHHTE30M M JBIXaHHEM — ITO
o0a rporiecca MPOUCXOZSAT B MUTOXOH/PUSIX

o0a rporiecca MPOUCXOZAT B XJIOPOILIaCTax

B pe3yJibTaTe 3THX IPOLIeCCOB 00pa3yeTcsi KUC/IOPOZ,
+B pe3y/ibTaTe 3THX IpoLieccoB obpazyercss ATD

Monexynsl JHK Haxoparca B
Anpe

MHUTOXOH/PHSIX

XJI0pOIIacTax

+BepHO 1,2,3

IIpaBu/IbHO MOKAa3aHO pacilerieHue OpraHuyecKux BeljecTs
OesiK1- HYK/IeOTH/IbI- YTJIEKUCITBIN ra3 U Bojia

+>)KUPbI- [VIMLIEPUH U >)KUPHbIe KUC/IOThI- YIJIEKUC/IBIN Ta3 ¥ BoZa
OeJsIK1- aMUHOKHUC/IOTBI- BOZIa ¥ aMMHaK

YIJ1eBO/IbI- MOHOCAXapH/ibl- ACaxapy/ibl- YTJIEKUC/IbIN ra3 U BoJa

B AbIXaTe/1bHOU enu TPaHCIOpTa 3/71eKTPOHOB
BOCCTaHOBJ/ICHHOCTHIIOC/IeYIOIIero aKienTopa
He U3MeHsIeTCA

YPOBEeHb



+IIOHKAETCS
MOBBIIIAETCS

B yc/10BHSIX yIVIOTHEHHOM MOYBHI B KOPHAX HAKAI/IMBAeTCsA
MMPOBUHOTPa/IHasi KUC/I0Ta

+YKCYCHBIM aberus

MOJIOYHast KUC/I0Ta

CyTb rerepoTpo¢)HOro NUTaHUs COCTOUT B

CUHTe3e COOCTBEHHBIX OPraHUUeCKUX COeJUHEHUH U3 HeOpraHUUeCKHX;

noTpebieHNH HeOpraHUYeCKUX COeIMHEeHHH

+OKWC/IEHUA TOTOBBIX OpPraHUYeCKUX COeIVUHEHWM W TMOC/AeAyHIleM CHUHTe3e HOBBIX
OpraHuyYecKuXx BelecTB

cuHTe3e ATD

Jo/DKHO OBITH OKHC/IEHO MOJIEKY/I IVIIOKO3bI aHa’poOHBIM IyTeM, UT00bI MOIy4yuTH18
MoJieKys1 AT®

18

36

+9

27

JbixaTe/1bHbIN K03((PHLHeHT NPopacTawIUX CeMAH MO/[CO/THeUHHKA
0,1-0,3

+0,5-0,6

1-1,5

2-3

IIpumepnsiu KII/] okuc/ieHus BemiecTB B KJIeTKe
100%

80%

+40%

25%

IIpu nonnyuennu AT®D KOpHAMM B yC/I0BUSX 3aTOIVIEHHs] HAKAN/IMBAKTCA
KpaxmaJl

KUCJIOPO/,

+3TU/IOBBIA CLIUPT

MOJIOYHasl KUCJIOTa



Ta6mmna 3.1 — Kpurepun oneHKU ¢()OpMHPOBAaHHOCTH KOMIIeTeHLIUH

Kop 1 HaumeHOBaHue KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
WHJUKaTopa (4acTH KOMITeTEeHIUH)
JIOCTYOKeHUSsT Ha 6a30BOM ypOBHE Ha TOBBILLIEHHOM YPOBHE
KOMITETeHLIMH (4aCTH | COOTBETCTBYET OLIEHKe | COOTBETCTBYET COOTBeTCTBYeT OL|eHKe
KOMIIeTeHL1M) «y0BJIETBOPUTETBHO OLIeHKe «OTJTUYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MaKCHUMaJTbHOTO Oasia 65-85% ot MaKCHUMaJTbHOTO Oasuia
MaKCUMaJIbHOT'O
banna
OIIK-1. CrtygeHt ucnonb3zyetr | CTygeHT CTygeHT UCIoJIb3yeT
MJI-1. Vicnonb3yeT 3HaHUSI OCHOBHBIX WCIO/b3yeT 3HaHWe OCHOBHBIX
OCHOBHEIE 3aKOHEI 3aKOHOB 3HaHUS OCHOBHBIX | 3aKOHOB
€CTECTBEHHOHAYUHBIX MaTeMaTUueCKux U 3aKOHOB MareMaThuYeCKHX,
eCTeCTBEeHHbIX HayK, MaTreMaTUYeCKUX | eCTeCTBeHHOHAyUHBIX U
AACLIATITAH A/ HO UCIIbIThIBAaeT 1 eCTeCTBEeHHbIX ob1iernpodeccuoHaTbHBIX
peleHns 3aTPY/HEHUS B HayK, HO UCLIATI/IVH,
CTAaHAPTHBIX 3a/1a4 B | IpUMeHeHUHN JaHHBIX | JOIIyCKaeT HEOOXOAUMBIX [IJIst
obmactu 3aKOHOB JIJIS1 PellleHNs] | HETOUHOCTH B pellleHNs] TUTIOBBIX 3a/ja4y
naHgmadTHOM CTaHJAPTHBIX 3a7ja4 B | IPUMEHeHUH B 00/1acTH yaHAmadTHOM
APXHTEKTYpbI obmactu 3 JJaHHBIX 3aKOHOB | aDXUTEKTYPBHI.
na"amapTHON JLIS1 pelLieHust
apXUTEKTYPhI CTaH/APTHBIX
3aja4 B 00/1aCTH
naHAmagTHOU
apXUTEKTYPhI

Mopaynb 4. -BogHblii 00MeH y pacTeHHi

Bomnpocsl st 00Cy)KaeHUsI IPU 3alUTe JIa0opaTopHBIX PadoT:

GihwhE

BoHbIi 00MeH pacTeHuH, ero 3HaueHwe.

du3nonornyeckrie 0Co0eHHOCTH TIOT/IOIIEeHHS BO/[bI PAaCTUTE/TBHOM K/IETKOM.

3. @YHKIMOHMPOBaHHe KOPHEBOM CUCTEMbI KaK OpraHa IOIJIOLeHUs BOJbI.

Ponb TpaHCcriMpanuu B )XU3HU paCTeHUU.

VIHTeHCMBHOCTDb TpPaHCMHPALIMM, TPAHCIMPALMOHHBIA KO3 (ULMEHT U NPOAYKTUBHOCTh

TPaHCIMpAaLUK; 3HaUeHre STUX ToKa3aTesiell U MeTO/bl UX Orpe/ie/ieHusl.

Bomnpocsl 15 KO//IOKBHYMa:

1.

kW

Bopa — cTtpoenue, pyHKIMH, COCTOSIHME B paCTUTeIbHOU KileTKe. KyieTka, Kak ocMOTUUecKast
cucTtema. BogHbIN oTeH1Masn, ero CoCTaB/IstoLIMe.

[Tyt mocTyrieHus BOJbI B PACTUTE/bHYIO K/IeTKy. MexXaHu3Mbl yzepKaHus BOJbI B [I0UBe.
KopHeBasi cvcTeMa Kak OpraH IorJ/omeHus Bofbl. PaboTa HIPKHEro KOHL[EBOTO JIBUTATeJIsl.
KopHeBoe fiaByieHue, ero rnposiBjieHre, 3aBUCUMOCTb OT BHEILIHMX U BHYTPEHHUX (paKTOPOB.
JIucT Kak opraH TpaHCOMpauyu. BHeycTbuuHas TpaHcrupanus. PaboTa ycTbUYHOTO
arnrapata.  Tumbel  JBWDKeHUsT  yCTbUL.. — MeTofsl  ompefesieHVsi  TpaHCHMPALUU.
TpaHcnupalMoHHbIN KO3 QULEHT.

BcaceiBatoijas u ucnapsoliasi Io0BepXHOCTU pacTeHUH. [IBryKeHre BOJbl B CUCTEME M0YBa —

pacTeHue — atMocdepa.



7. Bopgubiii GanmaHc pacTteHusi. BogHbiii gedulUT U ero BiMsiHME Ha BOZ00OMeH U Jpyrue
¢u3rooruuecKyre npoLeccol.

8. OcobeHHOCTH BO/j00OMEHA y pa3NMYHBIX KOJIOTHUECKUX TPYNIl. 30HbI yBaaKHeHus. Pabora
BepXHero KOHLIEBOTO JIBUraTe/isi paCTeHUM.

9. IIpoAyKTUBHOCTb MU UHTEHCHMBHOCTb TPAHCIMpaLU. 3aKOH 3a/leHCKOro. AHaTOMUYeCKUe U
MopdoJioruueckre 0c06€HHOCTH CTPOEHUS JIMCThEB B 3aBUCUMOCTH OT UX PAcITioJIoyKeHUst Ha
crebe.

10. Boanbiii 6amanc. ®U3M0/IOTHUECKHe OCHOBBI OpoIleHus. Turbl monuBa. [lomBHas HOpMa
pacTeHUH.

TecTupoBanue

Acconanuu MoJIeKyJ1 BoJbI 00pa3yloTCs 3a CUeT
VIOHHBIX CBSi3ei

+BO/IOPOAHBIX CBsI3el

rupohoOHBIX CBsI3eH

BepHEBI TIepBhIe /IBa OTBETa

I'yrranuei Ha3bIBaeTcst

BbITEKaHHe KareJleK COKa U3 Nlepepe3aHHbIX KOpHel

+BbIJle/IeHHe KarleJIbHO - XKUKOU B/lark Ha KOHYMKAaX JIMCTbeB IPU BBICOKOU BI&KHOCTU
BO3/lyXa 3a CUeT [esTe/IbHOCTY HWKHEro KOHL[eBOIrO JIBUraTeris

BbIJIe/IeHre KarlesleK COKa Ha TIOBEPXHOCTH cpe3a cTebJist

Bbl/le/IeHre Kare/IbHO - KUJKOM B/lark Ha KOHUMKAaXx JIMCThEB 3a CUeT IpoLjecca TpaHCIyMpaLyy

ITpu 3acyxe nepBbIMH YBSIAQIOT HIDKHUE (00J1ee cTapbie) TUCThA B CBSA3U C TeM, UTO

CHUJIbl ME>KMOJIEKYJISIDHOTO CL{eTJIEHUSI BO/IbI B HMDKHUX JIMCThSIX MeHbllle, YeM B BEDXHUX
OCMOTHYECKOe JIaB/ieHHe KJIeTOK 00Jiee MOJIOZBIX JIMCTHLEB HIKE, YeM B CTapbIX

B HIDKHUX JIMCTbSIX TIPH 3TOM PE3KO HapyIllaeTcst a30THbIN 00MeH, MPOMCXOAUT OTPaBJ/IeHHEe KIETOK
+BO/IHBIM TTOTEHLUA/T BepXHUX ( MOJIOABIX ) TMCTHEB HUXKE, UeM CTapbiX

CwibHOe yIUIOTHeHHe TOYBbI WM €e 3aTOIVIeHHe 0C/1a0JifeT MOIJIOIeHHe BOABIKOPHAMH
BC/IeICTBUE

+T10/aB/IeHUST [IbIXaHUSI

HeXBaTKW MUHePa/IbHOTO TTUTaHUsI

CHW)XeHUS] THTeHCUBHOCTU TPAHCIUPALUU

yMeHbIIIeHUsI KOJIMueCcTBa CBOOOJHOM BO/bI

Kputnueckuii ypoBeHb B/IQ)KHOCTH CEMSIH COCTaB/IsIeT
0,1-0,5%

1-3%

+12-14%

15-25%

OTHoIIeHHe CyMMapHOro pacxoja Bo/bl 3a BereTaijuio 1ra noceBoB(?BanoTpaHCcuupanus) K
CO3/laHHO# OHoMacce WM X03AMCTBEHHO M0/1e3HOMYYPO>Kalo onpe/jesseT



K03 dUIMeHT 3aBsiiaHust
+K03(hGUIMEHT BO[0TIOTPeO/IeHNsT
OTHOCHTeJ/IbHAs TPaHCIHpaLs
WHTEHCUBHOCTh TPaHCIIMpALUA

Ha xopo1io yB/ia)xHeHHOU MoYBe BOAHbIN Je(UILUT pacTeHUu# B Te4eHUH CyTOK
BO3pacTaeT C yTpa JJ0 HOuu

+B0O3pacTaeT C yTpa /10 MOJIy/Hs, CHW)KAeTCs K Beuepy U TIOJTHOCThIO cUe3aeT HOUbH0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOJIHOCTBIO He HCue3aeT

BO3pacTaeT B TeueHue JHs, HOUb CHIKaeTCsl

JinsA paHHe# JUAarHOCTHKHU B0/000eCTeueHHOCTH PAaCcTeHUs1 MO)XKHO HUCI0/Ib30BaTh
+Be/IMUMHY KOHLIEHTPAL[UM KJIeTOUHOI0 COKa

CTPYKTYPY KJI€TOK JIMCTOBOW TJIaCTUHKU

OpHMEHTAL1IO JIMCTA TI0 OTHOLLIEHUIO K TTOBEPXHOCTU MOUBBI

Be/IMUYMHY UHTEHCUBHOCTU TPaHCIUPaLIUU

NHTeHCMBHOCTHh TPAHCIIMPALMHU Y PACTEHUH YMePeHHOU 30HbI COCTaB/IsAeT
0,2-0,9mr/r-u

1-10mr/r-u

30-50mr/T -u

+300-500mr/r- u

Pacrenue u3pacxopoBasio 3a Bereranuio 100ma Boabl u Hakonuao 0,3Kr cyxoropeiiecTBa,
NMPOAYKTHUBHOCTH TPaHCIIMPALU PaBHA

0,3

+3

30

300

HacebimeHHas Bo/[0i, HO X0/I0iHAsA MOYBA ABJIAETCS /ISl pacTeHUuM(PU3U0/I0THYeCKH CyX0ou
U3 - 3a

YMeHBbIIIeHHs JOCTYITHOM /I/11 KOPHel BJlaru

PE3KOr0 CHIKeHHs TPaHCITUPaLiy

+T10/]aB/IeHKe TTOT/IOTUTE/TbHOM /1eITe/IbHOCTH KOPHel

HapyllleH!s] BOAHOTO OasiaHca pacTeHust

3aKkpbIBaHHe YCTBHUI| 10 Mepe Pa3BUTHA BOJHOIO Je(UIMTA B TKAHSAX JINCTA00yC/IOB/IEHO
yBe/IHUeHHEeM KOHI[eHTPALHH

rubbepesTHa

+a0OCI[U30BOI KMCJIOTBI

ayKCcHHa

[IUTOKWHWUHA

Jnss  ompeaeneHuss (PU3HOIOTHYECKOT0 COCTOAHUSA M TOTPeOHOCTH pacTeHUsA B
BO/lePeKOMEHAYeTCs UCI0/1b30BaTh C/ie/lylolye noKa3arTeiu



+KOHL|EHTPAaLMI0 U OCMOTUUECKOe [laB/ieHHe K/IeTOUHOTO COKa, BOAHBIA MOTEeHLMaa MapeHXUMbl
JIUCTBEB, COCTOSIHUE YCTBMYHOIO anrapara
BEeJIMUMHY  KODHEBOTO  /laBJIeHUs,  COCTOSIHHE
TpaHCIUPALIUU JTUCTHEB

yCTbUYHOrOAMnmnapara, WHTEeHCUBHOCTb
pH KIeTOUuHOro cokKa TapeHXUMbl JIMCTbEB, COCTOSSHWME YCTBUUHOIO amnrmapara, BOAHbIN
MOTeHL[1aJl JTUCTHEB

WHTEHCUBHOCTb TPaHCIIMPALVY, KO3pduIeHT BoAonoTpebieHus

IIpu 3acyxe BOAHBIN Je()HMLIUT pacTeHUH B TedeHHe CYyTOK

BO3pacTaeT C yTpa /10 HOur

BO3pacTaeT C yTpa /0 MOMY/AHs, CHWKaeTCsl K Beuepy U MOJHOCThIO Mcue3aeT HOUbIO
+BO3pacTaeT C yTpa /0 Beuepa, HOYbIO TIOJIHOCTbIO He MCye3aeT

BO3pacTaeT B TeueHue JHs, HOUb CHIKaeTCsl

B npoaykThl (hoTOCHHTE3a BK/II0YAETCs BOABI
6omnee 10%

8-5%

5-3%

+MmeHee 1% mipoie/ieli yuepe3 pacTeHHe BOJbI

Kputuueckuii mepuo/| B )KU3HH PACTeHUH C MEPHUOJOM MaKCHMA/ILHONIIOTPEOHOCTH B BO/Ie
COoBIIaZlaeT
+He COBIIajaeT

CelbCKO0X0351CTBEeHHbIE PacTeHUs] OTHOCATCA K
rurpoutam

+Me30¢pUTam

KcepouTam

BCEM TepeurCcIeHHbIM IPyTIram

Ko3¢ddunuenT BogonoTped/1eHUA CeTbCKOX03AMCTBEHHBIX KY/IBTYP COCTaBJIsIeT
0,2-0,9

3-4

300-500

+1000-2000

Ta6smna 4.1 — Kpurepuu onieHKH ¢()OpMHPOBAHHOCTH KOMIIETEHIUI

Koj 1 HauMeHOBaHue KpuTepuu otieHuBaHUsI CHOPMUPOBAHHOCTH KOMIIETEHLIUN
WHIMKaTopa (4acTH KOMITeTEHI|UH)
JIOCTYOKeHUSsT Ha 6a30BOM ypOBHe Ha TOBBIILIEHHOM YPOBHE
KOMITETEHLIMM (YaCTH | COOTBETCTBYET OLIEHKE | COOTBETCTBYET COOTBETCTBYeT OLleHKe
KOMITETEHITUH) «y[I0BJIETBOPUTE/ILHO» OLIeHKe «OTJIAYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MaKCHUMaJIbHOTO Oasia 65-85% or MaKCHUMaJIbHOTO Oasuia
MaKCUMaJlbHOTO
Oamia
OIIK-1. CrygeHt ucrnosnbzyetr | CTyneHT CTygeHT UCnoJb3yeT
3HaHUsI OCHOBHBIX WCI0/Ib3YeT 3HaHHe OCHOBHBIX




NA-1. Ucnonssyer
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAayUHbIX
OVICLIATIIUH [1J1s1
pelLeHus
CTaH/lapTHBIX 3a/la4 B
obmactu

3aKOHOB
MareMaThUueCcKux u
eCTeCTBEHHbIX HayK,
HO UCITbIThIBaeT
3aTpy/IHEeHUs B
TPUMEeHEeHUU JJaHHBIX
3aKOHOB [IJI51 PelleHUst
CTaHJAPTHBIX 3aJa4 B

3HaHUS1 OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKUX
Y eCTeCTBEHHBIX
HayK, HO
JlOTTyCKaeT
HETOYHOCTH B
NpUMeHeHU!

3aKOHOB
MaTeMaTH4eCKuX,

eCTeCTBeHHOHAYUHBIX U
ob1rernpodeccroHaIbHBIX
JUCLIUATI/IVH,

HEeOOXOUMBIX /ISl
pellleHUsT TUTIOBBIX 3a/1ay
B 06s1acTH JTaHAIIad THOM

nanmadTHON obsactu JTaHHBIX 3aKOHOB | apXUTEKTYPHI.
APXUTEKTYPbI naHAmapTHOU JLIS1 pellieHust
apXUTEKTYPHI CTaH/IapTHBIX
3aja4 B 00/1aCcTH
nanjmadTHOU
apXUTEKTYPhI

Moaynb 5.- KopHeBoe nuTaHHe pacTeHUH

Bonpocsl /151 00Cy>)KAeHUsI TIPH 3alUTe J1a00paTOPHOHPadOTHI:

1. KopHeBasi cucTeMa KakK OCHOBHOW OpraH TMOIJIOL[eHHS W YCBOEHHsS MUHepaTbHBIX
3/1EMEHTOB.

dusnonoruyeckas pojib Makpo3J1eMeHTOB.

dusunosiornyeckasi pojib MUKp03/1IeMEHTOB.

TspKesnble MeTal/Ibl, UX 3HAU€HWe U CIIOCO0bI 1€ TOKCHKALIUH.

MeTo/bl AUAarHOCTUKY MUTaHWSI paCTeHU!

[TpuHLMMUAbHBIE OCHOBBI BBIPAII[UBAHUSI PAacTeHU B YCAOBUSX THUAPOTIOHHUKU WU
a3pOMNOHUKU

7. 3HaueHue TMCTOBOW, TKAHEBOW U MOYBEHHOM AUArHOCTUKU B MUTAHUM PACTeHUM.

Uk

BOl'[pOCbI AJIA KOJJIOKBHYMA:

Pa3Butue yuyeHuss 0 MHHepaJbHOM TUTaHWU pacteHuWid. KpyroBopot cepel B 6Guocdepe.
HoctynHbie st pacteHui (popmbl cepbl U MeTabo/M3M cepbl B pacTeHUsXx. KpyroBopot

MI/IKPOB]’IEMQHTBI N TsDKe/lble MeTa/l/Ibl, HX (1)I/IBI/IO]IOI“I/I‘JECKOE 3HaueHue [Jid paCTeHHﬁ.
AKTUBHBIN TPAaHCIIOPT. MexaHNU3MbI pery/idannuy, repeaBrKeHuss BeleCTB B PaCTHUTE/IbHOM

HoctymHbie HOpMBbI OCHOBHBIX 3/1eMeHTOB nUTaHusi. CriocoObl MX TOCTYIIJIEHUsI B PacTeHHUe.

Cucrema yzmobpenuii. Heobxomumble ycioBusi (yHKLIIMOHUPOBAHUSI CHUCTEMbI y00peHui.
[MuTaHue pacTeHU B oHTOreHe3e. HekopHeBoe MyUTaHHe pacTeHUH.

Kpyroeopot a3ota B 6uocepe. [Tpu3Haky a30THOTO TOMOJAHUSI y CEIbCKOXO03SIMCTBEHHBIX
KynbTyp. Oco0eHHOCTH HUTPATHOTO M aMMOHMMHOTO THUTaHUSI PACTeHUN. ACCUMUIISALIVS
HUTPATHOTO a30Ta. CriocoObl peryyisiiiii a30THOTO MUTaHUs pacTeHHi. du3nosoruyeckue

1.

yryiepojia B briocdepe.
2.

OpraHusme.
3.

Kpyrosopot dochopa B 6uocdepe.
4.
5.

HapYIIIeHUs TIPU HeJOCTaTKe a30Ta.
6.

CBs3b nponecca AbIXdHHsg C CMHTE€30M dMHWHOKHC/IOT B paCTE€HHU. HpI/II—II/IHbI HaKOITJIeHUuda

M30BITOUHBIX  KOJIMUYECTB HUTPAaTOB B  pACTE€HUIX, n TIyTu HuXx

CeJIbCKOXO035IMCTBEHHOW TIPOAYKLIUH.

CHIDKeHUs1 B




10.

11.

12.

13.

14.

15.

dusnonoruyeckast poJsib Kaiusi B pacteHud. Pusrosioruueckye HapylleHus TTPU HeloCTaTKe
Kamus. [Ipu3HaKu KanuiHOTO ToJI0faHUsl Y CebCKOXO3SIMCTBEHHBIX KY/bTYp. VICTOUHMKU
Ka/IMMHOTO NMUTaHUs /151 pacTeHHi. POpMbI OCTYII/IEHHSI.

dusnonoruyeckye HapylleHUs Tpyu HefoctaTke (ocdopa. JocTymHble [ pacTeHHi
¢dopmbl pochOpHBIX COeIUHEHUH.

[MornomeHre MUHepaIbHBIX BelleCTB. [TacCUBHBIN TPAHCIIOPT PaCTBOPEHHBIX BEIIeCTB.
V3mepeHue U perucTparyisi napaMeTpoB KOPHEBBIX CUCTEM B TI0JIEBBIX YC/IOBUSIX. [110THOCTh
W pacripefiefieHde KOpHed B Tiojie. VOHHBIA TPAaHCIOPT B IieJIoM pacTeHHUU. PopMbI
TIOCTYTI/IeHHsI BeILleCTB B pacTeHHe.

Teopuu MUHEpa/JbHOTO TWTaHUS pacTeHW. [IpUHIUIBI AMATHOCTUKU  AeuiUTa
MUTaTebHbIX 3/IEMEHTOB.

[JuarHocTuka mnuTaHus pacTteHuil. [lepepacripefieneHre W peyTWIM3alUs BeLeCTB B
pacteHuu. PerymupoBaHue pacTeHUSIMA CKOPOCTH TIOIJIOLeHHsI MOHOB.

Oco6eHHOCTH TMTAHUS PAcTeHUH B OECTIOUBEHHOM Ky/bType (THIPOa’pOIOHMKA U T.[.).
Peakiqusi pacTeHuM Ha W30BITOYHO BLICOKWI YPOBEHb MUHEPA/TbHOTO MUTaHUs. [lorsoleHre
WOHOB U3 pa30aB/eHHbIX U BBICOKOKOHI[EHTPUPOBAHHBIX pacTBOPOB. AHTOTOHU3M,
CUHEepPTHY3M, a/IIMTHBHOCTb UOHOB.

B3aumopeticTBust Mexxay pacteHusiMu. dPU3H0I0OrHYeCcKre OCHOBBI PUMEHeHUs y00peHu .
MeMbpaHHasi peryJsilidsi MIOHHOTO TpaHcropTa. MOHHBIM romMeocTa3 K/ieTKH. PagukambHOe
repeMelljeHle NOHOB B KOPHSIX, IBW)KEHHe T10 aroryiacTy U CUMILIacTy.

[lepemellileHe HMOHOB Ha JajibHee pacCTosiHWe Mo KcwieMe U ¢osme. Heobxogumble
pacTeHWI0 MakKpO W MHKDO3JeMeHTbl, UX yCBoseMble (OPMBbI, COeAVHEHUs U
(bu3moiornueckasi posb.

TecTupoBanmue:

OCHOBHOM KpUTepHH, UCII0/Ib3yeMbIH /I onpeje/ieHus: PyHKIMOHUpPOBaHus,

JII/IGOOTCYTCTBI/IH dKTUBHOI'0 TPAHCIIOPTA HOHOB B PAaCT€HUHU

I,I:[EI\/JICTBI/IG AbIXaTe/IbHBIX A/10B

TeMIIepaTypHds 3dBUCUMOCTb

KOHLIEHTPALIMOHHbIN TPaIueHT
+3/1eKTPOXUMHUYECKUI TPaIueHT

Hau6o1b1mmii 6apbep B paguaib6HOM TPAaHCIIOPTEe HOHOB B KOPHE MPe/CTaBJIsieT
+3H/10/]epMa

TIePULIAKIT

Kopa

pu3o/iepMa

B cocraB xsiopodussia BXOAUT HOH MeTasljIa

Fe

+Mg

Cu
/n

Bsa3kocTb IUTOIVIa3MBbI ITOBbIIIIAE€T HOH



K
+Ca
Na
CI

3Hauenue pH mouBbl, NPH KOTOPOM IOIJ/IOIEHHEe HOHA aMMOHHUS Oy/eT
HaHO00/IbIINM:

4,5

55

6,0

+7,0

CaMbIM BBICOKHM KaTa/IMTHYECKHUM JeHCTBHEeM 00/1a/iaeT

Fe- metann
Fe
reMm- Fe

+remFe- Oenok

HakornieHHI0 BereTaTHBHOM MacChl PACTeHUH CIIOCOOCTBYeT
+N

K

Fe

P

KpaeBoii 0)Kor IMCTbeB MOXKeT ObITh CBSA3aH C HEJAOCTAaTKOM
N

+K

Fe

P

®HU3H0/I0rHYeCKH KHC/I0H COJIBI0 AB/ISIETCH

KHO3

+KCI

NH4NO3

NaxS04

B Hauasie BereTanyu y pacTeHUH Hau00/1b11asA MOTPEOHOCTH B
+a3ore

Ka/Iin

MarHuu

Kesese

IIpocTeTHuecKoi rpymnmnoi KapooaHrupasbl AB/ISAETCA
K

Ca

+7Zn

Mo



Y cunmBaeT moToK aCCHMHJIATOB M3 JIMCTA
+K

N

Ca

Fe

OnTumanbHoe 3HaueHne pH nurare1bHOr0 pacTBopa jJisi NOr/IOIeHUsA HUTpaTa
7,0

6,0

+5,0

4,0

duosieToBasi OKpacKa JIMCTheB CBU/IeTe/IbCTBYeT 0 Jeduiure
N
K
Fe
+P

Ilpu HepjocTaTKe a30Ta B EPBYI0 0uepe/b MPOUCXO0AUT
CHIWKeHHe WHTeHCUBHOCTH JIbIXaHHUsI

HapylIlleH’e BOJHOTO oOMeHa

+110/laB/IeHUEe poCcTa

CHIDKeHUE TI0JI0KUTebHOM [1eTeTbHOCTU KOPHSI

Haubo/1b1masi noTpe0HOCTh B MUHEPA/IBHBIX 3JIeMEeHTaXx Ha JTane
L[BETEHUSI

+MOJIOZIOCTH

TJIOA0HOLLIEHUST

Pa3MHOKeHUsI

O/1IeMeHT MHHepPa/IbHOT0 MUTAHUA, KOTOPBIN M0/j00H0 docdopy
o0pa3yerMakpoIpruueckue CoeJUHeHHs

yryiepoz,

KpPeMHUM

MOJTHO1eH

+cepa

Tabmna 5.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIETeHI[UH

Koz v HauMeHOBaHMe Kputepuu otieHuBaHus ChOPMUPOBAHHOCTH KOMITeTEHITUN
WH/IMKaTopa (JyacTy KOMITETEHITHH)
JTOCTYKEHUST Ha 6a30BOM ypPOBHE Ha ITOBBIIIIEHHOM YPOBHE
KOMIIETEHL[UU (YaCTU | COOTBETCTBYET OLIEHKE | COOTBETCTBYET COOTBETCTBYET OL|eHKe
KOMITETEHITHH ) «y[IOBJIETBOPUTETHHO» OL[eHKe «OT/IMYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MakCHMaJbHOro basna 65-85% ot MakKCHMabHOro bOasia




MaKCHUMaJIbHOT'O

bania
OIIK-1. CryneHt ucrnosnbsyetr | CTyneHT CTyJeHT UCrosb3yeT
M-1. Vcnonb3yer 3HaHUSI OCHOBHBIX WCII0/b3yeT 3HaHUe OCHOBHBIX

OCHOBHBIE 3aKOHBI
eCcTeCTBeHHOHAYUHbIX
JUCLIUTIIVH J1J1sT
peleHust
CTaHZapTHBIX 3a/au B
obsactu
nangmadTHON
apXUTEKTYPHI

3aKOHOB
MaTeMaTHUeCKUX 1
€CTeCTBEHHBIX Hayk,
HO WCIIBIThIBaeT
3aTpyAHeHUs B
MIpUMeHEeHUN JaHHBIX
3aKOHOB /IJIs1 pellieHust
CTaHJAPTHBIX 3a/]au B
obsactu
naHAmapTHOU
apXUTEKTYPhI

3HAHWSI OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKUX
1 eCTeCTBEHHBIX
HayK, HO
JIOTTyCKaeT
HETOUYHOCTH B
TIPpUMeHeHUH
JTAaHHBIX 3aKOHOB
TS peIeHust
CTaHJAPTHBIX
3ajau B 00/1aCTH
nangmadTHOU
apXUTEKTYPhI

3aKOHOB
MaTeMaTH4eCKuX,
eCTeCTBeHHOHAYUHBIX U
ob1riernpodeccroHambHBIX
JUCLIATI/IVH,
HEeOOXOUMBIX JI/Isl
pellleHUsT TUTIOBBIX 3a/1ay
B 06s1acTH slaHAIIah THOM
apXUTEKTYPBI.

Moaynn6 - Poct u pa3Butue pacreHui. Poct u ero peryasius.

Bomnpocsl 15 KO/I/IOKBHYMa:
1. Otambl pa3BUTHS KIeTKWU. [[BOMHOE OIJIOJOTBOpEHHEe, ero OMO0JIorHYecKass CYIIHOCTb.

[Tonstue o pocre. Knetounsle ocHOBBI pocTta. IloHATHe 0 pa3BuTun pacreHui. [TonsTue
006 OHTOTeHe3e pacTeHHH.

MornekynsipHasi Teopusi pa3BUTHsI pacTeHMidl. Pa3bl MpopacTaHusi pacTeHWH. OTaribl
pa3BUTHS pacTeHUH. Perysius sTanoB pa3BUTHS.

®UTOrOPMOHBI — CTUMYJISITOPBI U WHTUOWTOPBI POCTOBBIX TPOL[ECCOB. PUTOrOPMOHBI,
KakK (paKTOpBI, peryivpyrolye poCcT U pa3BUTHE 11eJIOCTHOTO PaCTeHUSI.

Poct pacTteHuii u ero 3aBUCHMMOCTb OT BHYTPEHHHX (PAaKTOPOB. 3aBUCMMOCTb POCTa OT
5KO0JIOTUUeCKUX (PaKTOPOB.

CuHTe3, JIoKanu3alus U nepe/iBikeHre (UTOrOPMOHOB 110 pacTeHUt0. OcobeHHOCTH UX
JeMCTBUSI Ha PpOCT TKaHed W OpraHoB U (OpMHpOBaHHWE TIUIOLOB U  CEMSH.
Merabonueckass ~ CBs3b  (UTOrOpMOHOB.  Vcmonb3oBaHWe — (DUTOTOPMOHOB U
(hb1310/10rMUeCcKy aKTUBHBIX COeJUHEHUH B C/X MpakTHKe. JIoKanu3alys pocTa y BbICILIUX
pactenuii. 3akoH Oosbiioro mnepuoza. [IoHATHE O poOCTe 1eIOCTHOTO pPAaCTeHHsI.
PerynaTopHble OTHOLIEHUs MeX[y BereTaTUBHbIMA U TIeHepaTWBHBIMM OpraHaMy B
Tipoliecce pocra.

OMOpHOHabHBIN 3Tar pa3BUTHs pacteHuid. Ero ¢u3nonornyeckre ocobeHHOCTH. PUTMBI
(r3ronornueckux nporeccoB. PakTopbl, BAUSIOL[ME HA CYyTOUHbIE U T'O/IOBble DUTMBI.
Moneky/nsipHble W K/IeTOYHble OCHOBBI OHOTexHOsiorMu. CBOMCTBAa TOTHUIIOTEHTHOCTU
K/IeTOK. BO3MO)KHOCTH MeTo/ja SKCIIepUMeHTaIbHOTO0 Mop(oreHesa B Ky/IbType K/IeTOK U
TKaHel /I paCTeHHeBO/CTBA.

FOBeHanbHBINA 3Tan pa3BUTHS pacTeHUH, ero (usnonornyeckue ocobeHHOCTH. CHCTEMBI
KpacHbIM - JJalbHUN KpacHbIM cBeT. DQQeKT CHHero cBeTa Ha pocT. Buzel ABMKeHU
pacTeHU, UX MPUCIOCOOUTe/TbHOe 3HaUeHHe.



8.

PocToBbie UM TypropHble MeXaHW3Mbl ABWKeHWH. Tporusmbl. HepaBHOMepHBIM pOCT
pacTeHMd 1O OTHOILUEHWIO K JIOKalbHO JelcTByrolieMy (akrtopy. Hactuueckue
JBYDKEHUs] paCcTeHWd. MeTo/ibl h3MepeHUst CKOPOCTH POCTa.

9. Ilokoy pacrennid. buonornuecknii W BbIHYXK/JEHHbIM IIOKOW. flpoBusauus u
TepMOIepuoAu3M. 3aKOH MUHUMYMa U B3auMo/ieiicTBUsl (PakTOpoB pocTta. Pusnosorus
CcTapeHUs pacTeHMd. llMk/iuyeckoe cTapeHMe M OMOJIO)KEHHe pacTeHUM U OpraHoB B
OHTOreHe3se.

10. OcobenHocTH pocTa pacTeHWM B (HTOLleHO3e. BMsiHie Ha pOCT pacTeHHN XUMUUYECKUX
cpeACTB 3awuThl. PoToneproan3M. Bo3MOXXHOCTH peryIvMpoBaHUsl pa3BUTHSL pacTeHUU
CBETOBbIM (hakKTOpOM. JTall CO3peBaHUsl M 3pesiocTd pacTeHui. Ero ¢usnonornyeckue
0COOEHHOCTH.

TecTupoBaHue:

Y cuneHHoe nor/omeHyue BOAbI XapaKTepPHO AJIsA (a3bl
JieneHust

+pacTsoKeHus

mddepeHpaLu

CTapeHUst

I'eoTponnueckyo peakiji0 pacTeHUH KOHTPO/IMpPYyeT

+ayKCcHUH
LUTOKUHUH
rubbeperH

STUJIEH

B KOHCTaHTHBIX YU10BHUAX Cpeibl BO BpEMEHH CKOPOCTb POCTa paCTeHI/Iﬁ
He U3MEeHSeTCA

YMEHBIIaeTCA

YBe/IMYMUBAETCA

+1MeeT CYyTOUYHbIN PUTM

SIB/IeHHe AeITHOJISILMU UMeeT MPUCIIOCOOUTeTbHOE 3HAUeHHEe TP
+1104BJIEHUH BCXO/0B

IIpOpacTaHuU CeMsH

(hopMHpPOBaHUU reHepaTUBHBIX OPraHOB

Poct pacrenmii -310

+HOBOOOpa30BaHMe 371eMeHTOB CTPYKTYPhI

yBe/IMueHre KOM4YeCTBa OPraHNuecKoro BellecTBa
yBeJIMueHre MacChl
yBeJIMueHre pa3MepoB

Tponu3MsI -3TO JBKeHHE PacTeHUH, KOTOpoe BO3HHKAaeT B OTBeT Ha
aucddysHoe pelicTBUe (PaKTOPOB Cpe/bl

+0/JHOCTOpOHHee /leliCTBUe (PaKTopa cpe/ibl

Ha pocT oceBbIX OpraHOB pacTeHUl CU/IbHee BCero BIIUSIOT



3e/leHble

CHUHKe

JKeJITble
+KpacHble JIyuu

Pocty KopHell 0/1arompuATCTBYeT Cojep)KaHHe KHC/IOPOAa B TIOYBEeHHOM BO3Ayxe(B

00beMHBIX MPOI[EHTAX)
35%
+10-12%
1-3%
0,3-0,5%

KopHeo0Opa3oBaHue y YepeHKOB MO)XHO yYCH/IUTh

LIUTOKWHUHAMU
rrub6epe/TMHAMH
+ayKCcHHaMH
3TUJIEHOM

Y pyiuHenue cred/isi BbI3bIBaeT
ayKCHH

+rubbepenH

STH/IEH

LIUTOKUHUH

3a6/1aroBpeMeHHOMY MPHUCIIO0CO0/IEHHI0
YC/IOBHSIMCITIOCOOCTBYeT

+1/IMHa JHA

B/IXKHOCTB BO3/lyXa

TemMIieparypa

WHTEHCUBHOCTb OCBEIL|eHHOCTH

BakyoJib o0pa3yercs B a3y
mubdepeHIMALIAN
9MOpPHOHATBHYIO
+pacTsDKeHusI

pacTeHuM

K

He0/IaronpUATHBIM

HpaBl/lJIbHle OpHUEHTAIMI0 B TIPOCTPAHCTBE O0CEBbLIX OPraHOB PpPACT€HHUA BOCHOBHOM

omnpejesier
XeMOTpPOTH3M
dhoToTponu3m
TUPOTPOIH3M
+TeoTponu3m

OTcyTCTBI/IEM GJIal"Ol'lpl/lHTHbIX YCJ'IOBI/lﬁ AJIA POCTA BBI3bIBAETCHA

ryOoKuit
Tipe/iIBapyTe/TbHbIN



BTOPUYHBIN

+BBIHYK/|eHHbI [TOKON

sIB/jIeHMe YTHO/IALIMY MMeeT NPUCIOCO0NTeTbHOe 3HaUeHHEe PU
KyllleHUH ( BeTB/IeHUM ) PacTeHuH

M0SIBJIEHUH BCXO/I0B
+1IpopacTaHuy ceMsH

(hopMUpOBaHUY TeHePaTUBHBIX OPraHOB

Hpoﬁy)KueHne CITAIUX IMMOYEK BbI3bIBAET y/d/ICHUE

L[BETKOB
TUI0ZIOB
+BepXyLIKU mobera
CTapbIX JIUCTHEB

BJIHI‘OIIpI/IHTHbIe yaioBus A1 pOCTa MPH B/IAKHOCTH TIT0YBbI

+60-80%
30-40%
40-50%
50-60%

Crparudukanus

TOPMO3UT IIpOpacTaHue CeMsiH
CTUMY/IMpYeT LiBeTeHHe pacTeHui

TIPOJIJISIET TIOKOM CeMsTH

+Cr1ocoOCTBYeT MPOPACTaHUIO CeMSTH

Jns1 3MOpHOHA/IBHOM a3kl PocTa K/IETKH Hanbo/1ee XapaKTEPHO
yBeJIMYeHre pa3MepoB KJIeTKH
yTOJILLeHre K/IeTOYHOW CTeHKH

oOpa3oBaHue 1[eHTPa/IbHOW BaKyOJI!

+KJ/IeTOYHOe JiesieHne

Makcuma/ibHBIN POCT cTedJisi B BBICOTY HaO/TI0aeTcst

+B TeMHOTe
TIpY KOPOTKOM [jHe
TIpY JI/TUHHOM JIHe

TIpY HellpepbIBHOM OCBeLleHU!

Tabmna 6.1 — Kpurepun orjeHku ¢)opMHPOBAaHHOCTH KOMIeTeHI[UH

Konm n
HauMeHOBaHHe
WH/JMKaTopa
JOCTYDKEHUS
KOMITIeTeHI UM (4acTu
KOMITeTEHLUU)

Kputepuu olieHMBaHHs cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTv KOMMeTeHI1K)

Ha 0a30BOM ypOBHe

Ha IOBBILIEHHOM YPOBHE

COOTBETCTBYET
OLIeHKe
«yJIOBJIETBOPUTETBHO

COOTBETCTBYET
OLIEHKe «XOPOIII0»
65-85% ot

COOTBETCTBYeT
OLIeHKe «OT/IMYHO»
86-100% ot




» MaKCHMaJIbHOT O MaKCHMaJIbHOT O
50-64% ot bamnna 6ania
MaKCHMaJIbHOT O
banna
OIIK-1. CrypgeHnt ucnonb3yet | CTyzeHT CTyJeHT UCrnosb3yeT

N-1. Ucnons3yer
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbI
X JACLUIUIVH JJ1s
pelLeHus
CTaH/lapTHBIX 3a/ia4

3HaHHsI OCHOBHBIX
3aKOHOB
MaTeMaTUuecKux U
eCTeCTBEeHHbIX HayK,
HO UCIIbITHIBAET
3aTpy/iHeHUs B
TIPUMEHEeHNH JaHHbIX

WCII0/Ib3YeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
eCTeCTBEHHbIX HayK,
HO JIOTyCKaeT
HETOYHOCTU B
NpUMeHeHU!

3HAHHE OCHOBHBIX
3aKOHOB
MaTeMaTUUYeCKHX,
eCTeCTBEHHOHAYUHbIX
u
ob1enpodeccroHanb
HBIX JUCLIUIT/IVH,

B oOactu 3aKOHOB [|JIs PellieHNsI | JAHHBIX 3aKOHOB HEOOXOIUMBIX [IJIst

naHmapTHOR CTaH/apTHBIX 337lay B | /IS pelleHust PEIIIeHUs TUTIOBBIX

ADXHTEKTYDbI obmactu . CTaH/IapPTHBIX 3a7a4y | 3a7ja4 B 06Ha€TH
naHAmapTHOM B 00J1acTH JnaHAmapTHOM
ApPXUTEKTYPBI naHpmadTHON apXUTEKTYPBI.

apXUTEKTYPhI

OIIK-5. CrygeHt ucnonb3yer | CTyzeHT CTyJeHT Ucnosb3yeT

WJI-1. Vicnons3yer | CPEACTBA M METOAbI WCIIOJTb3yeT CpefCTBa U METOZbI

CPeJCTBA U METO/bI paboThI € CpeJiCTBa M METOZIBI | pabOThI C

paBoTsi ¢ oubmorpadguueckn- | paboThI € oubmmorpaduueckum

616 MU, apXUBHBIMHU 6ubmorpacduuec- Y, apXWBHBIMHU

HOMOrpagyHecky- HCTOYHHMKAMH, HO KWMH, QDXUBHBIMA | UCTOUHUKAMH

MU, dpXUBHBIMH
HCTOYHMKaMHU

VCTIBITHIBAET
3aTpyiHeHUsI

HMCTOYHUKAMH, HO
JlOTyCKaeT
HETOUYHOCTH B
TpUMeHeHUU
JlaHHBIX METO/IOB
JLIs1 pellieHust
MOCTaBJ/IeHHBIX

3a7au

Moaynsb 7 - AjanTaijusa U yCTOHYMBOCTb PacTeHuil

Bomnpocsl Ayis1 00Cy)KaeHUsI TIPH 3aluTe J1a0opaTopHBIX padoT:

1. UYewm pa3nnuar0TCsi MOPO30yCTOMUYMBOCTb U 3UMOCTOMKOCTB?
2. TIpu Kakux yC/IOBUSIX IPOMCXO/AT MepBasi U BTOpasi CTa/IuM 3aKa/IMBaHUsI PACTEeHUM K

MOpO3y?

3. B ueM cOCTOUT 3allUTHOe JAeiCTBHe caXxapoB?

4. Kak BnusieT cofep>kaHue CBOOOJHOW W CBsi3aHHOW BOJIbI HAa MOPO30yCTOMUMBOCTh
pacTteHuu?
5. Kakue cywecrtByromme MeTOAbl

BbINIMPAHUEM PacTeHUN?

6. IloueMy WMeEHHO PpOCT SBJIICTCA

60pbOBI

IIaBHbBIM JHWArHOCTUYECKHMM II0Ka3aTe/eM

C BBIIIpEBAHHEM,

YCTOI‘/JILII/IBOCTI/I paCTEHI/If/i K HEGHaFOHpI/IHTHbIM YC/10BUAM Cpe,E[BI?

7. HO‘JEMy Mnpru AWAarHoCTHKe YCTOﬁQHBOCTH HGO6XO,£[I/IMO CpaBHeHHE C H3BECTHBIMH

CopTaMH-KIaccu(UKaToOpaMu?

BbIMOKaHUEeM U



8. Kakue MeTo/ibl MCIOMB3YIOTCA [J/151 JUaTHOCTUKHY COJIEYCTOMUMBOCTU PaCTEHUM?

9. Kakue ¢u3MosorHyecKrie MeToAbl MOTYT ObITb HWCMONBb30BAHBI [IJI1  OLIEHKH
COCTOSIHUS O3UMBIX T10CJIe TIePe3UMOBKU?

10. B kakux ciayvyasx UH(OPMATUBHO OMpefie/ieHue CoJep)KaHusi CaxapoB B
PacTUTEeJIbHBIX TKAHAX?

TecTupoBanue

IIpruuHo¥ rudey pacTeHuil IPU BbINPeBaHUH ABJIAETCHA

yCH/IeHHe aHa3POOHBIX MPOLIECCOB, yMeHbllleHHe cuHTe3a AT®d HakorieHHe CITUPTOB,
a/bJerujoB

+UCTOIIIeHe PACTEHUS B pe3y/ibTaTe J0BOJIbHO OOJIBIIION MHTEHCUBHOCTH JIbIXAHHUS IO, TOJICTBIM
CJI0eM CHera B YC/IOBUSIX MSATKOW 3UMbI

pa3pbIB KOpHel, BbI3BaHHBIN TEM, UTO CHEeroBast BOZia, 00pa30BaBLLasiCsl BO BPeMsi OTTeren U
BIIMTABLIASICS B TIOYBY, TIPU MOXO0I0JAHUU 3aMep3aeT M pacllupssiCh OJHUMAeT BEPXHUN CJI0U
TIOYBbI

oOpa3oBaHKe U3 CHEroBOM BO/IbI Hafl PaCTeHWeM TIPH MOXO0JI0JaHUH JIeJSTHON KOPKH

PacreHusi, npou3pacrawinye B CyXux MeCcTax 00UTaHus, - 3TO
TUrpoUTHI

TUAPOGUTHI

+KCcepoduThI

Me30(UTbI

IIpucnoco6/ieHneM /Jisi IPOU3PACTaHUsI HA 3aCO/IEHHBIX MOYBAX SIB/IAETCH
cs1abasi MYHTEeHCUBHOCTH (DOTOCHHTE3a

+HaKoIleHre 0CMOTHMYeCKH aKTUBHBIX BelleCTB

cofiepykKaHue HOJIBIIIOro KOJIMUeCTBa BOAbBI B TKAHAX

BBICOKAsi YHTEHCUBHOCTb [IbIXaHUsI

3alMTHHIMH Bell[eCTBAaMH Y PacCTeHUH SIBJISIIOTCS
+caxapa

JKUPBI

OopraHuuecKre KUC/I0Thbl

aMUHOKHUC/IOTBI

B ocHoBe nosieranusi pacTeHU JIE)KUT
OoblIIOE COZlep)KaHue BO/bI B paCTeHUU

HU3KOe COoZiepyKaHue BO/ibl B PaCTEeHHUHU

+cmaboe pa3BUTHE MeXaHUYECKOUW TKaHH COJTOMUHBI

IIpuuuHoO¥ rude M pacTeHuii MPU BHIMAPAHUH SIBJISIETCS

yCuieHre aHa3pOOHBIX MPOLIeCCOB, yMeHbllleHHe chHTe3a AT®d, HakorIeHe CIIUPTOB,
anb/lernu/ioB

WCTOLL[eHre pacTeHus B pe3y/bTaTe 0BObHO OOJIBIION MHTeHCUBHOCTH AbIXaHUS MO, TOICTBIM
CJI0OEM CHeTa B YCJIOBUSIX MSITKOU 3UMBbI



+pa3pbIB KOPHEH, BbI3BaHHbIN Te€M, UTO CHeroBasi BO/ia, 00pa30BaBIiiasiCsi BO BpeMsl OTTeIe/ N U
BIUTABIIASICS B TIOYBY, TIPU IMOXOJI0[aHUU 3amMep3aeT U PacllupsisiCh PUMTOAHUMAET BePXHUIA
CJIOU TTIOYBBI

obpa3oBaHue U3 CHETOBOM BOZIbI HaJl PACTEHUEM TIPH ITOXOJIOZAHUH JIe[ITHOW KOPKU

PacreHnus, npou3pacrawinye Ha HACOJIeHHBIX NMOYBax
+ranoduThbl

KCepohUThI

Me30(UTbI

SMUPUTBI

3alyTHOE BellleCTBO, HaKal/IMBaKIleecss BO BpeMs 3aCyXH pacTeHuM
JKUPBI

BUTaMUHbI

+1TIpOJIUH

METUOHUH

Mopo030CTOMKOCTS - 3TO

CIMOCOOHOCTD MEePEeHOCHUTh HU3KUE TT0JI0KUTE/TbHBIE TEMITEPaTypPhl
+CIoCOOHOCTh TIEPEHOCUTb HU3KHE OTPHUIIATE/TbHbIE TEMITePaTyphl
CIOCOOHOCTD ITEPEHOCHUTD AEeHCTBYE JIeSTHON KOPKH
CIIOCOOHOCTH MePeHOCUTb 3aMOPO3KH

BemiecTBa, HCII0/1B3YOIIMECS A1 00PBOBI C MO/IeraHHeM
+peTapAaHThbl
nehoaHThbI
L[UTOKWHUHBI

repOUILU/IbI

TTpuunHoi rude/M pacTeHuil NPy BHIMOKAHUH SIBJISIETCS

+ycuieHre aHa3pPOOHBIX TIPOLIECCOB, yMeHbIleHre cuHTe3a AT®, HakorieHe
CIIUPTOB,a/Ib/IeTU/I0B

HCTOLIeHHe pPacTeHHH B pe3y/bTaTe JOBOIbHO OO/bIION MHTEHCUBHOCTH JIbIXaHUSI MO/

TOJICTBIM CJIOEM CHera B YCJIOBUSIX MATKOW 3MMBbI

pa3pbIB KOpHEH, BbI3BaHHBIN TeM, UTO CHeroBast Bo/ia, 00pa30BaBILIasiCsi BO BpeMsi OTTeIesH, U
BIIMTABLIASICS B [IOYBY, IIPY [1OX0/I0ZI@HUU 3aMep3aeT, U pacLlUpsIsiCh PUNIOJHUMAET BEPXHUH CII0U
TI0YBbI

o0pa3oBaHue 13 CHerOBOM BOZIbI HaJl pacTeHHeM TIPH MOXO0JIO[AHUM Jie[ITHOW KOPKU

Oco0eHHO OTTaCHBI BHICOKHE TeMIIepaTyphbl BO BpeMsi
CO3peBaHMs I/10/I0B

TosIB/IeHUE BCXO/IOB

L[BeTeHUsI

+3aKJ/1aJKi reHepaTUBHBIX OPraHOB

X0/100CTOHKOCTH PacTeHUH 3T0



CrIOCOGHOCTh PaCTEHUH MTEPeHOCUThL HU3KHE OTPULIATE/TbHBIE TEMITEPATYPBI
CMOCOOHOCTB MePeHOCUTh TIEPEMEHHbBIE TEMITEPATyPhI

+CroCOOHOCTD MEPEHOCUTh HU3KKE TI0JIOXKUTE/TbHBIE TEMITEPATYPhI
C1OCOOHOCTH TIEPEHOCUTh HeOOTBIIIe OTPULIATE/THbHBIE TeMITEPATYPhI

IIpu moAroToBKe K 3MMe Yy pacTeHHi HAaKaI/IMBAIOTCSA B 00/1HIIOM KO/THUECTBE
+caxapa

HYK/IEMHOBbI€ KUCJ/IOThI

JKUPBI

OeKu

Y cTOMUHMBOCTH pacTeHUH K He0/1IaronpuATHBIM (p)aKTOpaM cpebl 00yC/I0B/IeHa
CTabWIBHOCTBIO (AaKTOPOB CpPe/ibl

aMIUTUTYZI0N OTK/IOHeHUsT (PU3H0/IOTHUeCKHX MPOLIeCCOB

CKOPOCTBIO BO3BpaTa K UCXOZHOMY YPOBHIO

+aMIUTTY/I0M OTK/IOHEeHUsI (DM3UO0JIOTMYeCKUX MPOLIECCOB OT HOPMBI M CKOPOCTBIO BO3BpAaTa K
WCXO/IHOMY YPOBHIO

Oommmu NpU3HAKaAMHU TOBPEX/{eHHUSI pacTeHui TOKCHYeCKHMH ra3amu
SIBJIAAIOTCSA

+HeKpO3 JIMCTheB U Jja/ibHelIIee UX OTMUpPaHUe

TIOKeJITeHHe JTMCTHEB

obpa3oBaHus OyphIX MATeH Ha CTeOIIxX

(broeToBBIN HaJIeT Ha JIUCTbSIX

K ToHKO/MCTHBIM KcepoduTam oTHOCATCS
KaKTYChl

arasa

+KOBbUTb

TO/TbIHb

Y cnoBusivMu nepBoii ¢a3bl 3aKa/TMBaHUs SIBJISAIOTCS
CBET U MOBBIILIEHHe TeMITepaTypbl B HOUHOE BPeMst
riepeMeHHbIe TeMITepaTyphbl

+CBeT U MMOHWKeHUe TeMIlepaTypbl HOUbIO

TIOCTOSIHHO HU3KHe TeMITepaTyphbl

Crenenn MOBPEXXAECHUSA paCTMTEHBHOﬁ TKdHHU MO)XHO JUA'HOCTHUPOBATH I10
YB&JIMUEHHUI0 JUCITIEPCHOCTH [IUTOI/Ia3MbI

+TIOBBIILIEHHIO CPO/CTBA K KPACUTEISIM

Ha/TMYHIO I171a3MOJIN3a

BBIXO/1y BEIEeCTB U3 K/IETOK

IToka3arenem MNOBPEXACHUA paCTI/ITEJIbHOﬁ KJ/IETKH CTY)XXHUT
Ha/inuuue KpaCHTEHEﬁ B BdAKYOJIAX
+TIOBBIILIEHUE CPOACTBA K KPACUTe/IAM LIUTOI/1a3Mbl



HUTU ['exTta
LIUTOPpH3

Ta6mna 7.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIETeHI[UH

Kop n KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN
HauMeHOBaHue (4acT KOMIOETeHLMK)
VHJMKaTopa Ha 6a30BOM ypoBHe Ha TOBBILLIEHHOM YPOBHe
AOCTHIKEHHSA COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIeTeHLIUH (4acTu OLleHKe OLIEHKe «XOPOIIIO» OLleHKe «OTJTMYHO»
KOMIIeTeHLUN) «y[l0B/IETBOPUTE/IEHO 65-85% ot 86-100% ot
» MaKCHMaabHOT0 MaKCUMasbHOr O
50-64% ot banna Ganna
MakKCHUMa/bHOT 0
Banna
OIIK-1. CrygeHnt ucnonb3yet | CTyaeHT CTygeHT UCMOJIb3yeT

N-1. Mcnons3yer
OCHOBHbIE 3aKOHbI

3HAHHA OCHOBHBIX
3aKOHOB

HCII0J/Ib3YET 3HaAHUSA
OCHOBHBIX 3aKOHOB

3HdHHEe OCHOBHBIX
3aKOHOB

MaTemMaTHUUYeCKUX 1 MaTeMaTUUeCKHUX U | MaTeMaTU4eCKUX,
eCTeCTBeHHOHAayUHbI
€CTeCTBEHHBIX Hayk, eCTeCTBeHHbIX HayK, | eCTeCTBEHHOHAYyUHbIX
X AUCLIUTUIUH J1JIsT
HO HCITbITHbIBAeT HO JIOIyCKaeT u
pEeHNA 3aTpY/AHEHUS B HETOYHOCTH B ob1ienpodeccuoHab
CTaHAAPTHBIX 33444 INpUMEHEHUHU JaHHBbIX | IIPUMEHEHUN HBIX JAUCLUIIINH,
B 0bj1acTu 3aKOHOB /IJIs1 pellleHUs | JaHHbIX 3aKOHOB He0OXOIUMBIX JIJIsT
naHgmadTHOM CTaHAAPTHBIX 3aZlau B | AJ1s1 pelleHust pelilieHus] TUTIOBbIX
APXHTEKTYBI objlactu 5 CTaHAPTHBIX 3a/1au | 3a/1a4 B o6naETH
na"adTHOM B 00OacTH nanmadTHOM
apXUTEKTYPhI naHAmapTHOU apXUTEKTYPBhI.
apXUTEKTYPHI
OIIK-5. CrypgeHnt ucnonb3yet | CTymeHT CTyJeHT UCnosb3yeT
MJI-1. Ucnone3yer | CPEACTBA M METO/BI WCII0/Ib3yeT Cpe/iCTBa U METO/IbI
CPe/ICTBA H MeTOIbI paboThI € CpeJiCTBa U MeTOZIbl | pabOThI C
paBoTHI ¢ oubnrorpaduuecku- | paboThI C oubmorpaduueckum
MU, apXUBHBIMHU oubmorpaduuec- Y, apXUBHBIMHU
oubrorpaduuecKu-
HMCTOYHUKAMH, HO KUMH, apXHUBHBIMU HMCTOYHUKAMU
MY, apXUBHBIMA WCTILITLIBAET WCTOYHUKAMH, HO
HCTOYHHWKAMH 3aTpyAHeHHUs JOIyCKaeT
HETOYHOCTH B
TIpUMeHeHUU
JIaHHBIX METO/I0B
JUIS1 pellieHust
MOCTaBIeHHBIX
3a/1a4
OIIK-5. CrygeHnt ucnosb3yet | CTyaeHT CTygeHT UCnoJb3yeT
I/I'H_z I/ICHO]’[])3Y€T MeTO0J/IOTHUIO HCII0JIb3YyeT MeTO40J/IOTHUIO
METOZ0/IOTHIO aHa/mM3a JJaHHBIX O MeTOZ0JIOTUI0 aHa/jM3a JaHHbIX O
CoLMa/TIbHO- aHanM3a JaHHBIX O CoLMa/IbHO-
aHanM3a JaHHBIX O
KY/bTYPHBIX coI[raJIbHO- KY/IbTYPHBIX
CoIraIbHO- o o
yCJIOBUSIX palioHa KY/bTYPHBIX yCJIOBUSIX palioHa
KyJbTYPHbBIX naHAmahTHOrO YCJIOBUSIX paiioHa naHAmadTHOrO
YCQI0BHAX DAaHOHA CTPOUTEJILCTBA, na”AmapTHOTO CTPOUTE/BLCTBA,




naHgmagdTHOro
CTPOUTENTbCTBA,
BKJ/TFOUast
HabJTI0/IeHre, oTpoc,
WHTEPBbIOUPOBaHKE
Y aHKeTHPOBaHHUe

BKJIIOUAst
HabJroieHue, o1poc,
WHTEePBbIOMPOBaHNE U
aHKeTHMpOBaHHe, HO
WCTIBITHIBAET
3aTpyJHeHUst

CTPOMUTE/IbCTBA,
BKJTFOUast
Hab/moieHue,
0I1poc,
WHTEPBbIOVPOBaHKE
1 aHKeTHpPOBaHMUe,
HO JIOTTyCKaeT
HETOUHOCTH B
MIPUMeHeHHH
JAHHBIX METOZIOB
JUIS1 peIlIeHHsT
TI0CTAB/IEHHBIX

3azau

BKJ/TIOUAst
HabJTr0/[eHue, oTIpoc,
WHTEePBbIOMPOBaHNE U
AaHKeTHUPOBaHHe

2 OHEHUBAHUME ITMCBMEHHBIX PABOT CTYJEHTOB,
PEIJIAMEHTUPYEMBIX YYEBHBIM IIJTAHOM
[TucbMeHHbIe PaOOTHI TI0 AMCLMTUIMHE YYeOHBIM M/IaHOM He TIPelyCMOTPeHbI

3 OITPEJEJIEHUE PE3YJ/IbTATA ITPOMEXJAYTOUYHON ATTECTAIIN

dopma NpoMe)XyTOUHOM aTTeCcTalvy M0 AUCLUIIMHE 5K3aMeH.
OkoHuYaTe/TbHbIE pe3y/bTaThl 00yueHus: ((hOPMUPOBaHUSI KOMIIETEHLIMI) OTpe/IeNsioTCs
MOCPeAICTBOM TiepeBofia 0asyioB, HAOpaHHBIX CTYJEHTOM B MPOL[eCCe OCBOEHUS JUCLUTUIMHBI, B

OLIEHKU:

— 0a30BbIit YPOBEHb CCI)OpMHpOBaHHOCTI/I KOMITETEHIUUX CUMUTAETCA AOCTUTHYTBIM €C/Inu

pe3y/nbTaT OOy4YeHHs] COOTBETCTBYET OLIEHKEe «YAOBI€TBOPUTETHEHO»

PEeHTHHIOBBIX OaslioB);

— TIOBBILLIEHHbIM YpOBeHb C(OPMUPOBAHHOCTA KOMIETEHI[UM CUYMTAeTCsl JOCTUTHYTHIM,
ec/Ii pe3y/nbTaT OOyueHHs] COOTBETCTBYET OLI€HKaM «XOpoIo» (65-85 perTHHIOBBIX

6as1710B) U «OTJUYHO» (86-100 peNTUHrOBBIX HasIoB).

4 TIOPSIIOK ITPOBEJEHNA ITIOBTOPHOM ITPOMEXXYTOUYHOMN ATTECTAIIUA

dopma NMpOMeKyTOUYHOM aTTecTalyu M0 AUCLIUIIMHE SK3aMeH.
[ToBTOpHAsi MPOMEXKYyTOUHAs aTTeCTalusl M0 AUCLUI/IMHE TIPOBOJUTCS C UCII0/Ib30BaHUEM
3aJlaHUM JJ1s OIleHKW ChOpMHPOBAaHHOCTH KOMITeTeHIIMH Ha 0a30BOM YPOBHE TI0 BCEM MOYJISIM,

BXOJSLUM B CTPYKTYPY AUCLMIUIMHBI 3a CeMecTp, M0 MTOraM KOTOPOro CTY/eHT HMeeT

dKaleMHNYEeCKYHO 3aJ0/DKEHHOCTD.

OIIEHO‘—IHBIE MdTepHa/ibl H CPeACTBa [Jid IIPpOBeAeHUA HOBTOpHOﬁ HpOME)KYTOHHOﬁ

aTTecTaluu

Boripocs! K 3k3ameHny

Teopemuueckue 80npocbl

1. TI'naBHemme
Tumupssesa.

STallbl

pa3BuTHs  (PM3UOJIOTUM  pacTeHUH.

2. BuwusiHue TemrmepaTypbl Ha pocT. TepmMonepuoausm.

w

4. CTpyKTypa ¥ (yHKLIMU BOJpBI.

ConeycToiuMBOCTbL pacTeHU. TUIIbI TaiohUTOB.

3Hauenne pabor K.A.

(50 pmo 64
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KakoBbl ~ BO3MOXKHble ~ TIYTM  TIOBBIIIEHUS  (DOTOCMHTETHUECKOW  AKTUBHOCTU
CeJTbCKOXO035THCTBEHHBIX KY/BTYP.

Merto/ib1 pU3MOIOTHN pacTEHUH.

[Mutanue pacTeHuit a3otoMm, hochopom, KanveMm.

@OUTOrOPMOHBI — CTUMYJISITOPBI U UHTUOUTOPBI POCTOBBIX MPOLIECCOB.

OCHOBHOW TYTb AbIXaHWsI PaCTeHUH. J{pIxaTe/lbHble CyOCTpaThl. DHEPreTUYeCKUH BBIXO[.

. C uem cBsizaHO U3MeHeHHe (DOPMbI pacTeHUM MPY STUOMSLUU B TEMHOTe?

. Ponb dv3mnonioruu pacteHuii B HAyUHO-TeXHUUYECKOM TIPOrpecce CebCKOro X03sIMCTRa.

. CBeTost0OMBBIE U TeHeBble pacTeHus. PU3NO0JIOrUecKre pa3inuusi MeX/y HUMH.

. Butramunsl. Knaccudukarus. 3HaueHue.

. [Tentro3odocdaTHbIi yTh AblxaHus. Ero 3HaueHue U SHepreTUUeCcKuil BHIXO.

. HefjoctaTok KakvMx MHHepajbHbIX BeleCTB B TOYBE OTPHUL{ATe/JbHO CKa3bIBAaeTCs Ha

MPOAYKTUBHOCTH (POTOCHHTE3a?

Knaccudukaruys 6eykoB. CTpyKTypa U hyHKI[UH OeKOB.

PerynupoBaHue /ibIXaHUs B [1€pPUO/, BereTaly U NPy XpaHeHUH CebCKOX035HCTBEHHbIX
MIPOJYKTOB.

Krerka kak ocmoTvueckass cucreMa. [IBWKeHHWe BOJABI B CHUCTeMe II0YBa-pacTeHHe-
aTmocdepa.

HeoOxoauMble pacTeHHI0 MHUKDPO- U MakKpO3/ieMeHTBhI, UX yCBOsSieMble COeJIUHEHHUS] U
(u3ronoruueckas posib.

Kak ornpezienuth CKOpOCIIeNIOCTb COPTa Ha PaHHUX 3Tarax OHToreHesa?

CocTosiHMe BO/jbl B TKaHsIX U ee (hrzrosiornyeckasi posib. Bogoobme.

depmenTsI. VX Ouoornyeckasi posb, XMMUUecKast IPUpo/a, KaaccuprKkarus.
buodusrka dportocunTesa. LInknmyeckoe v HellUKIM4eckoe GotodochopunrpoBaHue.
XapakTepucTHKa a3po6Hoi a3kl AbIXaHUsl, ero peryssitiys U SHepreTyka.

N36bITOK KakUX y100peHuH yXyAllaeT YC/I0BUs TIepe3MOBKH 03UMBbIX KY/IbTYp?
KopHeBasi cuctema Kak oOpraH MOIVIOIIeHMsI BOJbl. BepxHMII M HIKHMM [JBUraTev
BOJIHOT'O TOKa.

HyknenHoBbIe KUC/0ThL. VX cTpoeHue. dyHkiun. buocunTes Genka.

[ToHsiTHe 06 OHTOTeHe3e, POCTe W Pa3BUTHU pacTeHHUH.

I'mukomms, ero perynsuys U SHepreTyka.

KakoB 06pruH0 Habmogaembiit KI1/J ¢poTocrHTe3a moceBoB?

@®opmbl BOZBI B [1I0YBE U €e JOCTYITHOCTb paCTeHUs.

[Tokou y pacrenui. Tunel nokost. Teopyuu MoOKosL.

Ocobennoctu potocunTe3a y Cz u C4 pacTeHuUH.

[pixaTenbHbIN KO3((ULIMEHT U MeTOAbI ero OIpe/ieeHus.

ToYeMy BO BpPeMsi 3aCyXH y100peHre MOXKeT HaHeCTH Bpe/?

[Tornouienue u BbieneHne Kinetkor Boabl. Ocmoc. Typrop. [1nasmonus.

MexaHnuecKue, XMMUUECKHe U ApyTre Crioco0bl yIIpaBIeHu|si POCTOM PaCcTeHUH.
OxucnurensHoedochopUIpoBaHe Ha ypoBHe cybctpata W B 37€KTPOHHO-
TPaHCIIOPTHOM LielH.

doTocuHTE3 10 TUTTY TONACTAHKOBBIX (CAM — MeTabom3m).

Kakve umeroTCs pas3iuuvsi Mexay MemOpaHaMu pasHbIX opraHe/n KieTku? Kakue
(yHKLMY BBITIO/IHSIOT BHYTPeHHUe MeMOpaHbI X/I0pPOT/IaCTOB M MUTOXOH/PUIA?
Tpancnvpanus. Mexanusmsl Tpancrivpauyy. Pons ABK B perynsiuu Tpascrivpanyu.
3aBUCHMOCTH MOIJIOLLeHMSI MUHEPAa/IbHBIX COJIel OT BHYTPEHHUX U BHEIIHKX (PAKTOPOB.
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banaHc sHepruu rnpu JpixaHuu. Ponb JbixaHusi B OMOCHHTETUYeCKUX MpOoLieccax.
KopHeBoe naBneHve. MexaHn3m KOPHEBOIO /laBjleHHe.

AmnaspobHas ¢da3a geixanusi. CBs3b AbIXaHUsI C 0OMEHOM BeILeCTB.

PapuanbHOe repeMeltieHre MOHOB B KOPHSIX. JIByKeHUe 10 CUMILIACTy U amloriacTy.
CBeToKy/bTypa. BeipaiiiBanue pacreHuii 6e3 ecTeCTBeHHOTO 00JTyUueHusl.

M36bITOK KaKUX yZ0OpeHui BbI3bIBaeT TojieraHre pacTeHuin?

XUMHUUECKHM COCTaB U CTPOeHHe KJIeTOYHOM 000JI0OUKH, ee pojb B TIOTJIOL[eHUA
BetecTB. [ToHsTHE O CBOOO[HOM TIPOCTPAHCTBE KITETKHU.

[Tonsitre o pusnonorunueckom 3¢HeKTUBHOCTH AbIXaHUSI.

Xumuueckasi ¥ Grosiornyeckast 0CO6eHHOCTH TeMHOBOM (ha3bl hoTOCHHTE3a.

HuTpatHOe 1 aMMOHMIHOe IUTaHKWe PaCTeHUH.

Jluct kak opraH (oTocuHTe3a. XJIOPOILIACThl, UX COCTaB, CTPYKTypa M (QYHKLUH.
[TurMeHTHI MIaCTUJ, WX POJb B (POTOCUHTE3E.

[Mpucrocob1eHHOCTh OHTOTeHe3a U YC/IOBUSI CPe/ibl.

Tpancnvparysi, ee pa3Mepsl ¥ OMOJIOTHYECKOe 3HAUeHHE.

TpaHCIIOpT OpraHNuYecKUx BelecTB, er0 MeXaHW3M U PeryJisiusi.

Kakue ¢wusmonornueckie rokasaTeqd MOTYT ObITh WCIOB30BAHbI [jis ONTHMH3aLUU
BO/IHOTO pe)KMMa pacTeHUH.

KneTtka Kak Lie/locTHast )kuBasi cuictreMa. OCHOBHbIe OPraHOU/IbI KJIETKH, UX POJIb.
Buonornyeckoe oKucieHue — AbIxaHWe ¥ OpoykKeHHe, UX OT/INYKe OT TOPeHMSI.

C yeM CBsi3aHO 3aTpyJHeHHUe MOTJIOTUTE/ILHOM /IesiTe/TbHOCTH KOPHS Ha 3a00/10UeHHBbIX U
repeyBJla)KHEHHBIX [10YBax?

Vctopuss u3yuyeHusi npixaHus. OOIasi xapakTepUCTUKa [AbIXaHUs W €ro 3HaueHUe B
>KU3HU PACTeHUM.

[MoryiomeHre U BbifiesieHWEe BellleCTB K/IeTKOW. MemOpaHbl M MX TPOHULIAeMOCTh ISt
pa3/IMUHBIX BeleCTB.

PasButue pactenuii. Mopgodusnonornyeckre Bo3pacTHble H3MeHEHUs Y paCTeHH.
CgetoBas ¢a3a ¢porocrHTe3a. POTOOKUCIEHKE BOJbI.

UTo Takoe NapHUKOBBIHN 3P heKT?

buoxumus ycBoenusi CO; B ¢oTocuHTeze. Mopdoaoruueckvue U (puanonoruyeckre
ocobenHoctu otyimuust C3 v Cs4 pacTeHUH.

Mop030CTOMKOCTb PaCTeHUM.

VIHTeHCUBHOCTb [IbIXaHUsl, €e 3aBUCUMOCTb OT pa3/iuyHbiX (DaKTOPOB, METO/IbI
orpe/iesieHusl.

Bopnbiti 6amaHc pacteHuil. BogHblii AedUIUT U ero BAUsSHUE Ha (DU3MOIOrHUecKUe
TIpOLIeCChl PACTEHUM.

HazoBurte ¢akTopbl, CrI0COOCTBYIOLME HAKOTJIEHHUI0 HUTPATOB B TKAHSIX PaCTeHUM.
dusnonorus U 6MOXUMUS TIpopacTaHus ceMsiH. Tpu (a3bl pocTa KIeTok.

®otocucremsl 1 1 2. buodusuka poTocuHTe3a.

KopHeBoe iaByieHue, ero 3aBUCMMOCTb OT BHELITHUMX W BHYTPEeHHUX (DaKTOPOB.

Crpecc y pacrenuii. ®a3el cTpecca. OcobeHHOCTH (PU3MOIOTUYECKHX TIPOLIeCCOB TIPU
3TOM.

HepocTaTok Kakoro 3/ieMeHTa BbI3bIBaeT CyXOBepIIMHHOCTh IJI0JJOBLIX /iepeBheB?
du3nonornyeckrie OCHOBBI IIPUMEHeHUs YA00peHUil.

BnusiHue Ha pacTeHue W30bITKa Bary. [losieraHue pacTeHUi.

KII[ doTocunTe3a, briosioruueckasi U Xo3siiiCTBeHHast TPOAYKTUBHOCTb.



79. PerynupoBaHue bIXaHUs [IPU XPaHEHWH CeMSTH U COYHOM MPOAYKLIMH.

80. Kakue pacrenus potocuHTe3upyrot no iy Cs u Ca.

81. 3aBUCMMOCTb pOCTa OT BHYTPeHHUX (akTOpoB. DPUTOTOPMOHBI W UX PO/b B JKU3HU
pacTeHuH.

82. ®oTtocuHTes u ypoxkail. I[IpoaykThBHOCTH (DOTOCHHTE3a pacTeHW U CrlocoObl ee
TIOBBILLIEHUS.

83. OcobeHHOCTH CTPOeHHSI KOPHEBOM CHCTEMbI KaK OpraHa IOT/IOIIeHHs BOJpI.

84. MUTOXOH/pWH, UX CTPOEHUEe, XUMUUeCKUN COCTaB U (QYHKLUU.

85. Ipu Kakux ycioBusiX Hab/F0AaeTCsi MaKCUMaJIbHBIA POCT CTebJIsT B BHICOTY?

86. 3aBMCHMOCTB pOCTa OT BHEIIHUX ()aKTOPOB.

87. 3UMOCTOMKOCTb pacTeHUM.

88. DHepreTHuecKuii OasaHC JUCTA.

89. KuHeTuka hepMeHTaTHBHBIX TIPOL[eCCOB. Y paBHeHUe Muxasuca-MeHTeH.

90. PocToBBIe U TYpPropHble ABUKEHUS Y paCTeHUM.

91. Ilukn Kpeb6ca. CBsi3b JbIXaHUSI C OMOCHHTE30M BEIIleCTB.

92. IIurMeHTHasi CUCTeMa y pacTeHU. XMMHUUeCKUil coCcTaB MUrMeHTOB. VX cBoMCTBa.

93. ®u3M0/0TUsl YCTEUYHBIX [IBHKEHUH, UX PeryJisiusl.

94. KakoBO 3HaueHue MeToJia Ky/IbTYPbl U30JMPOBaHHBIX MPOTOIUIACTOB, KJIETOK U TKaHeu
AJ1s1 PU3UOJIOTHY PACTeHUH U OMOTEXHOIOTHH.

95. Pa3pa)KvMOCTh: TI0POT, KOJIMUeCTBO, CYMMaLUsl pa3ApakKeHusl.

96. MeTo/pl BOAHBIX U TIeCYaHBIX KY/IbTYD. BrIpaliyBaHve pacTeHuit Oe3 MouBblI.

97. [1naHeTapHoe 3HaueHue poTtocuHTe3a. CBsA3b hOTOCHHTE3a U IbIXaHUS.

98. [IpsiMoe ¥ KOCBEHHOE JIeMCTBHe CBeTa Ha POCT PacTeHUH.

99. KakrMu MexaHHW3MaMU pacro/iaratoT pacTeHus i 3alUThl OT KOHKYPUPYIOLIKUX C HUMHU

pacTeHuH.

100. YrneBoabl pacTeHWH. XHMHYeCKOe CTpPOeHHe, Cojep)KaHhe U (QYHKLUU
OT/le/IbHBIX TPYIII.

101. [Tepenoc snekTpoHoB o O TL] pu AbIXaHUU paCTeHUN.

102. ®u3no0rMYecKkue OCHOBBI NPUMEHEHUS! Pery/asTOpOB pocTa B JaHALIA(THOM
Jv3aiiHe.

103. BnusiHue BHeIIHMX W BHYTPeHHUX (DaKTOPOB Ha CKOpPOCTb (POTOCUHTe3a.
B3aumogeiictBue GakTopoB rnpu GoTOCUHTE3E.

104. HpixaTenbHble (epMeHTbI W OKUC/IUTE/IbHO-BOCCTAHOBUTE/bHbIE CUCTEMBI.
OHepreTuyeckas u usmronoruveckas 3PeKTUBHOCTD JbIXaHUSI.

105. Memb6paHsbI KeTkd. VX cTpoeHue, GyHKIMU, (PHU3H0I0TUYeCKasi POJib.

106. Mexanu3m norsoijeHust coseld. OTHOCUTe/IbHasi He3aBUCMMOCTD TOIJIOLLEeHHS
BO/IbI U COJIEN.

107. Jlunupl, UX cofep>kaHue B paCTeHUU U POJib.

108. [lnacTuAbl pacTUTeNbHOW K/I€TKW, WX TMHUTCMEHTHbIe CHCTeMbI M CIIOCOOHOCTB
CBAI3bIBAaTh CBETOBYIO SHEPIHIO.

109. TpaHcrupaloHHbI ~ KO3hduuyeHT ¢ Ko3hdHuLMeHT  BoAomnoTpebeHus,
3aBUCUMOCTb OT YCJIOBUM U ITYTH MOBBILLIEHUS UX BeJTMUUHBI.

110. Creriudrika o6MeHa BelljecTB y pacTeHuil. MeTtabom3m u MeTaboMuecKue myTy.

111. ®dusnosornyeckue HapylleHWss W T[pU3HAaKU TOJOJaHUsl y pacTeHWd Tpu

¢dhocpopHoM fedpurute. [Tyt ycTpaHeHusl.
112. YPOBHU 1 MeXaHU3MbI PeTyJIsLMU B paCTUTE/IbHBIX OpraHu3Max.



113. W3031eKTpriueckasi TOUKa aMMHOKHC/IOT U Oe/IKOB.
114. AnbTepHaTUBHBIE ITYTH [ibIXaHUSl PACTEHUM, UX 3HaUeHNe.

Ta6mna 4 — Kpurepun orjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[UH
Tabmwuia 4 — Kputepuu orjeHKH chOpMUPOBAHHOCTA KOMIIETEHITUMA

Koz v HaMeHOBaHHWe WHWKATOpa
JNOCTDKeHUsT KoMITeTeHLUM (JacTu
KOMITeTEeHLIUM )

Kputepuu ouieHuBaHUs ChOPMUPOBAHHOCTH
KOMIIeTeHI UM (4aCTy KOMITeTeHLIU)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OLIeHKe «Yy/I0BJIeTBOPUTE/ILHO» 50-
64% 0T MakCMMaJIbHOrO Oasia

OIIK-1.

N/-1. Ucrionb3yeT OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAayUHbIX JUCLIUIUIVH JJ15
pelLleHNst CTaH/JapTHBIX 3a/1a4 B 00/1aCTH
na”AmadTHOW apXUTEKTYPhI

CTyZeHT UCTOo/b3yeT 3HaHWsI OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX U eCTeCTBeHHBIX HayK, HO
WCTIBITHIBAET 3aTPYAHEHHs] B IPUMeHeHUH JJaHHbIX
3aKOHOB /IJIs1 PellieHus1 CTaHJapPTHBIX 33/jay B
obsacTv naHgadTHON apXUTEKTYPhI

OIIK-5.

N-1. Wcnonb3yet cpefcTBa ¥ METO/bI
paboTel ¢ bubmorpadguueckumM,
apXUBHBIMU HCTOYHUKAMU

CTyZIeHT UCTI0/Ib3yeT CPe/ICTBA M METO/bI PabOTHI C
bubmorpaduyeckrMy, apXUBHBIMUA UCTOYHHUKAMHU,
HO WCIIBITHIBAET 3aTPYy/AHEHUs

OIIK-5.

N-1. Mcnonb3yer cpefCcTBa U METOAbI
paboTel ¢ bubmorpaduueckum,
apXVMBHBIMHM UCTOYHHUKAMH

CTyZeHT UCTOb3yeT CPe/ICTBA U METOAbI paboThI C
oubmorpaduueckrMy, apXUBHBIMUA UCTOUHHUKAMH,
HO WCIIBITIBAET 3aTPYy/AHEHHUs

OIIK-5.

N-2. Wcnonb3yeT MeTOL0/I0I U0
aHa/IM3a JJaHHBIX O COLIUAIbHO-
KY/IbTYPHBIX YCJIOBUSIX paliOHa
JaHAmadTHOrO CTPOUTENBCTBA, BK/IIOUast
Habmro/jeHre, oTpoC, MHTEPBbIOVPOBAHKE
Yl aHKeTUpOBaHue

CTyJeHT UCrob3yeT MeTO/[0/IOTHI0 aHa/M3a JaHHbIX
0 COLIMA/IbHO-KY/IbTYPHBIX YCIOBUSX paiioHa
naHAmadTHOrO CTPOUTENBbCTBA, BKIIOUast
HabJroieHre, onpoC, MHTEPBBIOMPOBAHUE U
aHKeTUPOBAHKe, HO UCITbIThIBAET 3aTPyJHEHUsI
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