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®OH/J OOEHOYHbLIX CPEJCTB 110 ANCIUITVIMHE

®u3M0I0rHs pacTeHU!

HarpagnieHve noAroToBKu

/cTieliuasibHOCTb 35.03.10 JIanmiiacdTHas apXyUTeKTypa
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Keanmubukaiiusi BHITTYCKHUKA OakanaBp

dopma obyueHust OYHasi

Cpok ocoenust OITOIT BO 4 rona

Kapagaeso 2023



@DoH/| OLIeHOUHBIX CPeJCTB Mpe/jHa3HayveH Ji/1s OLleHWBaHus C(QOPMHUPOBaHHOCTU KOMIIETEeHLIUH
T10 Hampas/ieHuto NoAroToBKU 35.03.10 JlaHaiadTHast apXUTeKTypa M0 AUCLIUIIMHE
®dusnosnorvs pacTeHn!

Pa3paboTumk
|'OJ'| nsa Moanucaxo undposon
o o noanucobto: KOnma
3aBeayroiuii Kade1poii arpoXuMuu, BanepbeBHa  Banepbesta Cmuprosa
o [fara: 2023.02.08
OuvonoruM U 3aifuThl pactenuii CmupHoBa FHO.B. CmupHoBa 11:228:30 +03'00

YTBepxk/ieH Ha 3ace/laHuM Kadeapbl arpOXUMHUM, OUOJIOTHUU U 3aIlIUTHI PACTEHHMA
ripotokos Ne 7 ot 08 deBpasns 2023 T.

|'Oﬂ na MopnucaHo undposoii
[ [ noanucoio: Onua
BaBe,qy}OH_(I/II/I Ka(be,ELPOI/I aFDOXI/IMI/II/I, BanepbeBHa BanepbesHa CMypHOBa
o [Nata: 2023.02.08 11:28:41

OvonoruM U 3aifuThl pactenuii CmupHoBa FO.B. CmypHoBa 0300
CoriacoBaHo:
[Ipencenaresns MeTOANMUECKOW KOMUCCUA ﬁneKceM HoAnMCaNo LuKbpoBOT noRmACH:

NK ny Anekceit Hnkonaesny COpoKuH
CbaKy'J'ILTETa arpo6H3Heca COPOKHH A.H. C onaes [ata: 2023.02.14 09:59:22 +03'00'

OPOKMH

ripotokosi Ne 1 ot 14 deBpans 2023 roga




ITacmopt
(oH/1a OLIEHOUHBIX CPeACTB
HarpaB/eHye noAarotoBku: 35.03.10. JlangmadTHasi apXuTeKTypa
Jucounvza: @U3nosorus pacTeHun

HavMeHOBaHMe OLIeHOUHBIX CPe/ICTB
No Kontposmpyemesie KonTtponvpyemebie TIpyTHe OLIeHOUHBIE Cpe/iCTBa
W aKTUYeCKUe eJMHULIbI | KOMITeTeHIM: (UIr
o |AHA HULY - ( TecTb,
WX YaCTH) KOJI-BO
. BUJ KOJI-BO
3a/laHuM .
3a/laHu
KiieTka - KaK CTpyKTypHas 3almra 10
1 QyHKIMOHAIbHAs 11abopaToOpHbIX
1 |eaMHMIIA pACTUTEIEHOTO OIIK-1 20 pabor,
KOJIZIOKBUYM,;
OpraHu3ma. yM; 12
TeCTUpOBaHue
DOTOCUHTE3 — KaK OCHOBA 3alura 10
MPOAYKLMOHHOI'O na60paToprIX
2 [mpouecca. OIIK-1 20 pabor,
KOJIZIOKBUYM,;
TeCTUpPOBaHUe
/IpIXaH1e pacTeHUM. 3alura 8
71abopaTOpPHBIX
3 OITK-1 20 pabor,
KOJI/IOKBUYM;
TeCTUpOBaHue
10
BosHbIli 00MeH y 3arura 5
[PaCTeHU. nabopaToOpHBIX
pabor,
4 OIIK-1 20 KOJITIOKBUYM; 1
TeCTUpOBaHue
KopHeBoe nvtaHue 3alura 7
pacTeHuu. 1abopaTopHBIX
abor,
5 OIK-1 60 P
KOJIJIOKBUYM,;
TeCTUpOBaHue 8
15
Poct u passutue 3alura 10
pacteHuu. Poct u ero OIIK -1 nabopaTopHBIX
6 [|perymsauus. i 20 abor,
KOJIJIOKBUYM,; 2
TeCTUpOBaHue




A mantanys U 3alura
YCTOMUHBOCTb. OIIK-1 nabopaTopHbIX 30
8 i 50 pabor,
OIIK-5
KOJI/IOKBUYM;
TeCTUpOBaHue
Bcero: 210 155

1 OODEHOYHBIE MATEPUAJIbI, HEOBXOJUMBIE /151
OIIEHKU 3HAHWM, YMEHVI U HABBIKOB JIEATE/IBHOCTH

B ITPOINECCE OCBOEHUSA JUCIIAITI/IMHDBI

Mopynb 1.KneTka - Kak CTpyKTypHas U G yHKLIMOHa/IbHas e[JUHML{a PaCTUTeIbHOTO OpraHr3Ma.
Tabmna 1 — ®opmupyembie KOMITETEHL[UH

Ko/ 1 HaMeHOBaHMe KOMIIeTeHIU!

KO,Z[ N HaAMME€HOBaHWE MHAWKATOPA
JOCTHI)XXeHHA KOMITeTeHIIUr

O1ieHOYHEBIE
MaTepuasbl U

(yacTu KOMIIeTeHL1N) CpefCTBa
OIIK-1. CriocobeH pemiatb N-1  Mcnosb3dyeT  OCHOBHbIE 3awura
TUIIOBbIE 3a/jlauM 3aKOHBI eCTeCTBeHHOHAayUHbIX nabopaTOpHBIX
ripoecCcOHaNbHOM AeATeIbHOCTA | JUCLIATIIMH ISt pelleHus pabot
Ha OCHOBE 3HaHMI1 OCHOBHBIX CTaHJAPTHBIX 3alady B obmactu TectupoBaHue.
3aKOHOB MaTeMaTU4YeCcKux U naHjmadTHON apXUTeKTYypbl Konnoksuym.
eCTeCTBEeHHBIX HayK C IPUMEeHeHHeM
VH(OpMaLMOHHO-
KOMMYHUKAIJMOHHBIX TeXHOJIOTUM
Mopayab 2.D0TOCHHTE3 — KaK OCHOBA MPOAYKLIMOHHOIO TIpoLiecca
Ta6smia 2 — opmMupyeMbie KOMIETEHI[UH
OIIK-1. Criocob6eH pemiaTh NO-1  HWcnonb3yeT  OCHOBHBIE 3auura
TUIOBBIE 3a/jaUU 3aKOHBI eCTeCTBeHHOHAaY4YHbIX nabopaTopHBIX
npodecCroHaNbHON 1eTeIbHOCTH | JUCLUIUIUH st pelieHust pabor
Ha OCHOBE 3HAHMM OCHOBHBIX CTaH/AapPTHBIX 3ajau B obmactu TectupoBaHue.
3aKOHOB MaTeMaTU4eCKUX U na”AmadTHOW apXUTEKTYPHI Konnoksuym.
€CTeCTBEHHBIX HayK C IPUMeHeHNeM
MH(pOPMaLMOHHO-
KOMMYHUKALJMOHHBIX TeXHOIOTUU
Mopyas 3. [IpixaHue pacTeHUU.
Tab6mna 3 — opMupyembie KOMIETEHI[UH
OIIK-1. Crioco6eH peliaTh N-1  Wcnosb3dyeT  OCHOBHbIE 3awura
TUIOBBIE 33/]JauM 3aKOHBI eCTeCTBeHHOHAayUHbIX nabopaTOpHBIX
npodeCcCMOHa/IbLHOM JIesiITeIbHOCTU | TUCLIUTIIMH ISt pelieHust paboTt
Ha OCHOBE 3HaHWK OCHOBHBIX CTaHJAPTHBIX 3a7lady B obactu TectupoBanue.
3aKOHOB MaTeMaTUYeCKUX U naHAmapTHOW apXUTEKTYPhI Konnoksuym.

eCTeCTBeHHBIX HayK C IPUMeHeHUeM
VH(}OpMaLMOHHO-
KOMMYHUKaL[MOHHBIX TeXHOJIOTHUI




Mopynas 4.BogHblii 00MeH y pacTeHuiA.
Tabmna 4 — ®opmupyembie KOMITETEHL[UH

OIIK-1. CriocobeH periathb NO-1  Wcnonb3yeT  OCHOBHBIE 3ammTa
TUIOBBIE 33/]JauM 3aKOHBI eCTeCTBeHHOHAayUHbIX nabopaTOpHBIX
npoeCcCUOHATbHON JesITeIbHOCTU | AUCLIUIIUH st pelieHus pabor
Ha OCHOBE 3HaHWI OCHOBHBIX CTaHJAPTHBIX 3a7ay B 00sacTu TectupoBanue.
3aKOHOB MaTeMaTU4yeCKUX U na”AmapTHOW apXUTEKTYPHI Kosnnoksuym.
eCTeCTBEeHHBIX HayK C TIPUMEeHeHHeM
HMH(OpMaLOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTUM
Mopayb 5.KopHeBoe MUTaHWe pacTeHUM.
Tab6smna 5 — opMupyembie KOMIETEHL[UH
OIIK-1. CriocobeH pemiath N-1  Mcnosb3dyeT  OCHOBHBIE 3awura
TUIIOBbIE 3a/JauM 3aKOHBI eCTeCTBeHHOHAayUHbIX nabopaTOpHBIX
ripoecCOHa/NbHOM AeATeIbHOCTA | JUCLIUTIIMH st peleHust pabor
Ha OCHOBE 3HaHMWI OCHOBHBIX CTaHJAPTHBIX 3alady B obmactu TectupoBaHue.
3aKOHOB MaTeMaTU4eCKux 1 na”AmadTHOW apXUTEKTYPHI Konnoksuym.
eCTeCTBEHHBIX HayK C IPUMEeHeHHeM
rH($OpMaLMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOTUM
Mogayas 6. PocT u pa3Butue pacteHui. PocT v ero perymsiusi.
Tab6smna 6 — DopMupyembie KOMIIETEHI[UH
OIIK-1. CriocobeH periathb na-1 Ncnosnb3yer OCHOBHbIE 3awura
TUTIOBbIE 3a/1a4uU 3aKOHBI eCTeCTBeHHOHAYUYHBIX 711abopaTopHbIX
npo(eCcCHOHANLHON JeTe/IbHOCTH | JUCLUTIIMH i peleHus pabor
o TectupoBanue.
Ha OCHOBE 3HaHWK OCHOBHBIX CTaHJAPTHBIX 337lad B  obsactu
o Kosnoksuym.
3aKOHOB MaTeMaTU4YeCKUX U na”AmadTHOW apXUTEKTYPhI
eCTeCTBEHHBIX HayK C IPUMEeHeHHeM
MH(pOPMALMOHHO-
KOMMYHHUKAL[MOHHBIX T€XHOJIOTHUH
OIIK-5. CriocobeH yyacTBOBaTh B N/[-1 Wcrione3yeT cpefcTBa U 3armmTa
TPOBEJIeHUM SKCIIePUMEHTAIbHBIX MeTO/Ibl paboThI C 711abopaTopHbIX
MCCTIe 10BN B OubsmorpadryeckuMy, apXUBHBIMU pabor
rpodecCcroHaNbHOM /leATeTbHOCTH MCTOHHHKAMH. Tectuposane.
Kosnoksuym.
NI-2 Vcrionb3yeT MeTo 00T M0
aHanM3a JJaHHbIX O COLIMA/IbBHO-
KY/JbTYPHBIX YC/IOBUSIX palioHa
naHAmadTHOTO CTPOUTE/NbCTBA,
BK/ItOUast Hab/toieHre, ornpoc,
WHTEepPBbIOMPOBAHUE U
aHKeTUpPOBaHUe.
Mopayab 7.ApanTaiusi U yCTOMUMBOCTb.
Tab6mmna 7 — DopMupyembie KOMITETEHL[UH
OIIK-1. Criocob6eH pemiaTh ‘ na-1 Ncnosnb3yer OCHOBHbLIE 3ammra




TUIIOBBIE 3a/ja4UU 3aKOHBI eCTeCTBeHHOHAyUHbIX | J/1abOpaTOpHBIX
rpodecCroHaNbHOM 1eATeIbHOCTH | TUCLUTUIUH s pelLieHus pabor
Ha OCHOBE 3HAHUI OCHOBHBIX CTaHJapTHBIX 3agau B obmactu | L eCTHPOBaHUe.
. Kosioksuym.

3aKOHOB MaTeMaTU4yeCcKux U naHAmadTHON apXUTeKTYphl
€CTeCTBEHHBIX HayK C IPUMeHeHUeM
VMH(OpMaLOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJIOTUU
OIIK-5. CriocobeH yuacTBOBaTh B N/[-1 Vcrnione3yeT cpefcTBa U 3ammra
NpOBe/IeHUH KCIIepUMEeHTa/IbHbIX MeTO/bI paboThI C 711abopaTopHBIX
yCC/TeoBaHuil B OubmorpaduuecKuMu, apXUBHBIMU pabot

. HCTOYHUKAMHU. TectupoBaHue.
rpodecCroHabHOM /leATeTbHOCTH

Kosnoksuym.

OIIK-1. CniocobeH peluaTb NJI-1. Vcrionib3yeT KiacCuyeckue u 3amura
TUIOBbBIE 33/]aUU COBpeMeHHbIe MeTO/[bI WNuauBuayanbHOTo
npoeCcCUOHATbHOU JesiITeIbHOCTU | MCC/Ie[JOBaHUsI B arPOHOMUU — 3a/laHus

Ha OCHOBe 3HAaHWI OCHOBHBIX
3aKOHOB MaTeMaTU4YeCKUX U
eCTeCTBEeHHBIX HayK C MPUMeHeHHeM
rH($OpMaLMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJIOTUN
OIIK-5.Crioco6eH K yuacCTHIO B
TIPOBe/IeHNH SKCTIepUMEeHTaTbHbIX
1CC/Ie/JOBAaHMI B
ripo¢ecCOHaNBLHOM /1eATe/IbHOCTH

TIPOBOJMT OLIEHKY BeCEHHEero
COCTOSIHUSI O3UMBIX KY/IbTYD

OuneHouHbIe MaTepHasbl U CPeACTBA //I1 NPOBEePKHU C()OPMUPOBAHHOCTH KOMIIETEeHI{M.
Mopaynsb 1 - KneTKa - Kak CTPyKTypHas U (pyHKIMOHA/IbHasA e/JUHHI|a PACTUTE/IbHOI0

opraHusma

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

1. dusmonorus paCTEHI/Iﬁ — TeopeTndyeCkdsd OCHOBA MHTEHCHUBHBIX TEXHOJIOTUM BO34e/IbIBaHUA

Ce/IbCKOXO035IMCTBEHHBIX KY/IbTYP.

© N U A WN

. PerynsTopHas crcrema pacTeHuUi.
10. TlepcrieKTUBBI
pacTeHHUEeBO/ICTBe.

Bomnpocsl /151 KO/IZIOKBHYMa:

. DTaribl pa3BUTUS (GU3UOIOTUN U OMOXUMHUM PaCTeHUM KaK HayKHU.
. CBs13b (hM3M0JI0TUU pacTeHUl C APYTUMH AUCLIMTUIMHAMM.

. 3a71auM PU3M0JIOTHM PACTEeHUI Ha COBPEMEHHOM 3Tarle.
DU3NKO-XMMHUUYECKUe OCHOBBI SHEPTeTUKH PAaCTUTEbHOW KJIETKHU.
. CTpyKTypHasi OpraHu3aLiysi paCTUTE/bHOM K/IeTKH.

. DyHKIMOHA/IbHASL OpPraHr3alusl PaCTUTE/IbHOM KI/IeTKHU.

HCII0/Ib30BaHUA OdHHBIX OMOTEXHOJ/IOTUM B reHeTuke,

. Cocras, cTpoeHue 1 (pH3M0I0THYeCKasi pojib MeMOpaH B )KU3HEAEATETbHO KJIeTKH.

Ce/IeKLIMA U




10.

11.

12.

CtpykrypHags ¥ (GyHKLMOHa/bHasi OpraHv3aluys pacTUTeNbHOW KaeTKu. [IpuHimn
KOMITapTMEHTAallud — OCHOBA OCYIIeCTB/IeHUS (U3MONOTHUECKMX W OHOXMMHYeCKHX
TMIpOLIeCCOoB.

Krnerounoe sgpo. Crpykrypa, ¢yHkiuu. CTpoeHue XpoMocoM. IIpUHLIMIIBI XpaHeHHs
Hac/ieicTBeHHOM wuH(popMalu. KrerouHass cTeHKa. XHWMHYeCKMM COCTaB, CTPYKTYpa,
byHKIMM. MeXXKIeTHUKH.

[uToryiaama. XWUMHYECKMM COCTaB, CTPYKTypa, CBOHcTBa.MeMmOpaHbl, MX CTpPO€HHE H
dynkiuu. [11a3manemma u ToHoriact. CBoicTBa crieliiuuecKux MeMOpPaHHBIX CHCTEM.
Bakyonb kneTku, ¢pusronoruueckasi posib. CocTaB KJIeTOYHOTO COKA. JHJOM/Ia3MaTU4yeCKUi
PETHKY/TIOM KJ/IeTKH, ero TUmbl U ¢QyHKOU.Pubocomelr. Ctpoenue, ¢yHkumu. Ilommcomsl.
Pr60OCOMBI X/IOPOIJIACTOB U MUTOXOH/IPHIA.

XapakTeprCTHKa KOJIOWJHBIX cucteM. [IpoToruiasma ee cBOMCTBa, 3HaueHHe. KieTka Kak
L[e/IOCTHasl OTKpbITasg cucrema. ['omeocta3s, ero 3HaueHue [ (YHKLMOHUPOBAHUS
Ouronoruueckoii cucreMbl. Aroriact. ITopel, ria3mogecmbl. CUMITIACT.

Hykneotuapl u HyknenHoBble KucioTel. Ctpykrypa AHK, MPHK u TPHK. ®yHkijuu
HYK/IEMHOBBIX KUCJIOT. JIOKanu3aiusi B K/IeTKe. AMWHOKHUC/IOTBI, TIeNTHABI, OesKu.
Kondopmauus OGenkoB. [leHaTypauusi. I3o03meKTpuueckasi TOYkKa Kak —IIOKa3aTeslb
(bYHKIMOHATBHOTO COCTOSTHUS K/1eTKH. PYHKIMY Oe/KOoB.

buocunre3 6Gesnka. CocraB O0eOKCHHTe3UPYIOLel CHUCTEeMBbI, JIOKa/Ju3alys IPOL[eCCOB
cuHTe3a Oeska.beslkoBbIe KOMITOHEHTHI K/IeTKU. VIX JIoKanu3arus U 3HaueHwue.

®epmenThl. Knaccudukarys, cBoiicTBa U MeXaHU3MbI JielCTBUS. YpaBHeHHe Muxasnuca —
MenTeH. MynbTudepmeHTHble KOMIUIEKChl. KuHeTHKa ¢epMeHTaTUBHBIX IIPOL[eCCOB.
Jlokanu3auys (hepMeHTOB B KJleTKe. Perysiiys akTUBHOCTH (pepPMEHTOB.

3aKOHbI  pa3/pa)KUMOCTU. Perynsiiusi  (U3HM0/IOTUYECKOTO COCTOSIHHSL PacTUTENbHOTO
opraHuM3ma. 3akajka W pernapalys KakK ajbTepHaTUBHbIe COCTOSIHUSI TIpU [1elCTBUU
pas/pakKUTeJIsl.

YrieBoJibl pacTUTe/NbHOW KaeTKA. Popmbl M j0Kanusauys B KiaeTKe. BuTamMuHbl U UX
K/1accupukauys. Posb v 1okanusanus.

@dUTOropmMoHbl, MX Kaaccupukauus, (usnoaoruyeckas posb. Makpospruueckue
coefiiHeHUs KneTkU. VIx cuHTe3, broxumudeckre ¢GyHKUMU. [TocTyriieHre v repeJBIyKeHHe
BellleCTB B KijeTKe. [IpUHLIUIMBI peryivupoBaHusi (PU3HMOJOTHUECKUX TIPOLIeCCOB. YPOBHU
peryisiliiy: K/1IeTOUHbBINM, TKaHeBbIM, OpraHu3MeHHbIA. TUMbI perysiuu.

BuosnekTpuyeckue siBjieHUsI B KJeTKe, UX (YHKIMOHAbHAas poJib. Pa3ipa)KUMOCTh K/IeTKHU.
Bocripusitvie  pasgpakuTensi, TOpOroBble pa3fpakKUTen W CyMMalus pas3Jpa’keHus.
Bo3byx/eHue, noBpex/eHue, perapauyy. Hecrieljuduueckye oTBeTHbIe PeaklMy KIeTKU Ha
BHEIIIHME BO3/elCTBUsl. BpeMeHHOM XOJ (PYHKLIMM KakK MOKa3aTe/b peaklMu pacTeHus Ha
cTpecc.

TecTrupoBanue

JKuBasi K/1eTKa 0T/IM4aeTcsi OT MePTBOM
TI0 COZIEpPKaHHI0 OeTKOB

TI0 COZleprKaHuIo JIMITH/IOB

1o opMe I/1a3MO/H3a

+110 Ha/TMYHIO [171a3MOJIM3a



JHK B K/leTKe /I0Ka/IM30BaHa B
prbocomMax

ruasoniasme

+anpe

Cdepocomax

OCHOBHOM TPAHCMIOPTHOH ()OPMO YI/I€BO/I0B AB/ISAETCS
Kpaxmari

¢dbpykro3a

TJTFOKO3a

+caxaposa

CB000/iHOE POCTPAHCTBO KJIETKH - 3TO

COBOKYITHOCTh TIPOTOI/IACTOB ¥ MEXX(MUOPH/UISIPHBIX [TOIOCTEH KIeTOUHBIX CTEHOK
COBOKYITHOCTb MPOTOIJIACTOB BCEX K/IETOK, COEJIMHEHHBIX I/1a3MOZIeCMaMu
+COBOKYITHOCTh MeXK(pHUOPU/IIIPHBIX ITO/IOCTeH K/IeTOUHBIX CTEHOK

Me3omnia3ma - 3T0

MeMOpaHa, OKpY>Karoliasi BaKyoJlb

KJ/IeTKa 0e3 K/IeTOUHOI CTeHKU

MeMOpaHa, OKpY>Karoliast IpOTOI/IACT

+CJI0M LIUTOM/Ia3Mbl, Pacrio/IOXKeHHbIN MeX/1y Ti1a3MarieMMOU U TOHOTL/IaCTOM

Bs3kocTh HUTOIIa3MbI NIPH YBe/IMUEHUH KOHL|EHTPalMi HOHOB Ka/IbL{UA
+yBe/IMUYMBaAETCs

YMEHBILIIaeTCs

He U3MEeHSeTCS

CHaya/la YBe/JIMUYMBAEeTCs, a II0TOM YMEHbIIIaeTCs

Oprase/ia, NpUHAMAaKWIIAsl YYacTHe B CHHTe3e 0e/iKa
+purbocoma

JM30CcoMa

chepocoma

armapar ['onbpku

Amnoniacr- 310

+COBOKYITHOCTb MEKK/IETHUKOB ¥ MeXX(UOPU/IISIPHBIX TOIOCTeH KIIeTOUHBIX CTEHOK
COBOKYITHOCTb MIPOTOI/IACTOB BCEX K/IETOK,COeJMHEHHBIXII/Ia3MO/leCMaMU
COBOKYITHOCTb IPOTOI/IACTOB M MEXK(MHUOPU/IISIPHBIX ITOJIOCTEl KIe€TOUHBIX CTEHOK

Camoii OosibIIeid M0J/IeKY/IIPHOM Maccoi 00/1afaeT
+JHK

M-PHK

T-PHK

ATD

KommieKcbl HyK/1eMHOBBIX KHC/IOT C 0e/IKaMH - 3T0
+HYKJIEOTIPOTEN/IbI

(hochonpoTrenibl

TJIMKOTIPOTEH/[bI

JIUTIOTIPOTEUbI



MeM0paHa, KOTOpasi [PAaHUYHUT C KJIETOUHOMN CTeHKOMH - 3TO
TOHOIL/IACT

+IuU1a3ManeMMa

3H/I0T/Ia3MaTrnyecKas CeTh

Me30Iu1a3Ma

O noBpexJeHNU PacTUTEe/TLHOM K/IeTKH MOXXHO Cy/JUTh 110
Ha/IM4YUIO Typropa

Ha/IMYUIO I1/1a3MOJIHA3a

+OTCYTCTBHUIO I171a3MO0J/I13a

CoZiep>KaHUI0 OeKOB

YacTh K/I€TKH, B OCHOBHOM pery/jupymioinasi u30upare/ibHOe TMOCTYIVIeHHE BelleCTBB
LUTOIIa3My

TOHOILIACT

+Iia3MajieMMa

KJ/IeTOUYHas1 CTeHKa

Me30Il/1Ia3Ma

Hau6o/1b111ei Ka/IOpUIHHOCTBIO 00/1a/]al0T
caxaposa

+>KUpHbI

TJTIOKO3a

Oenku

DyHKIIMH BaKyO0/IH

0CBOOO>KI€HVe SHEPTUH U aKKyMYyJisiLiusi ee B AT®
pery/ivpoBaHye JieJleHHs KIIeTKU U Iepejady Hac/ieJCTBeHHOCTH
+BBINIOJIHEHUE B)KHOM POJIM B OCMOTHUECKHX MPOLieccax
YCBOEHMeE yI/1epoja, CUHTe3 YIJIeBOZ0B

BeiijecTBa, BbINO/THAKINE B K/1eTKe 3allJUTHYI0 (MMMYHHYI0) (PYHKI{HIO
ayKCHHbI

JIATIAZBI

HYKJ/IeHHOBbIe KMC/IOTbI

+0emmku

YacTh K/1eTKH, y4acTBYIOIasi B 00pa30BaHNHU K/IETOYHOU CTEHKH
MUTOXOH/PUMA

+anmapat I'o/bmKu

JIU30COMBI

cdhepocombl

Bpems niasmosiusa - 310

MIPOMEKYTOK BPEMEHH OT MOTPY>KeHUsI K/IeTOK B TUIIEPTOHMYECKUI pacTBOP I/1a3MOJIMTHKA
[0 HaCTYIUIeHHsI yrOJIKOBOIO I/Ia3MOJIN3a

+TIPOME)KYTOK BPEMEHH OT MOTPY>KeHUsI KJIeTOK B TUTIEPTOHMUECKMI PacTBOP I/1a3MOJIUTHKA
[10 HaCTYIUIeHHs BBITYKJIOTO I171a3MOJIH3a

MIPOMEXXYTOK BPeMEHH OT IOTPYKeHUsI K/IeTOK B TUTIEPTOHUYECKHI pacTBOP Maa3MOIUTHKA
[,0 HaCTYIJIeHUs] BOTHYTOTO I171a3MO/IU3a

ILna3smopgecMsbl - 3TO



HUTH LIUTOMJIa3Mbl, COeIUHSIOLIME T1/1a3MOJIM3UPYIOLLKeCs: MPOTOIJIACT C KJIETOYHOU CTEeHKOU
+HUTHU LMTOIUIa3Mbl, TPOXO/SIIIME Uepe3 MOPhI B KIIETOYHOW CTEHKE U COeUHSIIOLIME TPOTOIJIACThI

CoCeJHHX CTEeHOK

OueHb TOHKHE BBIPOCTHI LIUTOI/Ia3Mbl, [IPOHU3bIBAOLL1e HAPY>KHbIE CTEHKU BCeX KJ/IeTOK 3MH/iepMbl
JIUCTA Y IOXOALLME 10 KYTUKYJIbI

He0e/nKoBasi 4acTh ABYXKOMIIOHEHTHOT0 (pepMeHTa, orpejesisieT

+MexaHu3M peakLn
JIabUIBHOCTh

[MoHWwKeHe SHeprUY aKTUBaIUU
Crerii(hbUIHOCTB 10 OTHOIIIEHHIO K CyOcTpary

Tabnmuna 1.1 — Kpurepuu oneHKH ¢(h)OpMHPOBAHHOCTH KOMITETeHIHI

Kopg v HauMeHOBaHMEe

Kputepuu orieHnBaHus chOpMUPOBAHHOCTH KOMITeTEHLIUN

WH/IMKaTopa (4acTH KOMITeTEeHI|UH)
JIOCTYKeHUsT Ha 6a30BOM ypOBHE Ha TOBBIIIEHHOM YPOBHE
KOMITeTeHLIMH (4aCTH | COOTBETCTBYET OLIEHKe | COOTBETCTBYET COOTBETCTBYET OLIeHKe
KOMITeTeHIIUH) «yZI0BJIETBOPUTETEHO» OLIeHKe «OTJIMYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MaKCUMaJTbHOTO Oasuia 65-85% ot MaKCUMaJIbHOTO Oasia
MaKCHUMaJIbHOTO
Ganna
OIIK-1. CrygenT ucnonibdyer | CryzseHt CTyJeHT Ucrnosb3yer
M]I-1. Wcnons3yeT 3HaHUSI OCHOBHBIX WCIIOb3yeT 3HaHWe OCHOBHBIX
OCHOBHBIE 3aKOHEI 3aKOHOB 3HaHHSI OCHOBHBIX | 3aKOHOB
€CTECTBEHHOHAYYHBIX MaTreMaTUueCKux u 3aKOHOB MareMaThuyeCKux,
€CTeCTBeHHBIX HayK, MaTeMaTUUeCKUX | eCTeCTBeHHOHAyUHbIX U
AMCLITIIAH A7 HO UCTIBIThIBAeT 1 eCTeCTBeHHbIX | obirjenpodeccoHambHBIX
peleHNd 3aTPY/JHEHUS B HayK, HO JUCLIATI/IVH,
CTaH/JapTHBIX 3a/ja4 B | MPUMEHEeHUU [JaHHbIX | JOMYyCKaeT He0OX0IUMBIX /ISt
obmactu 3aKOHOB /IJ151 pellieHUs1 | HeTOUHOCTHU B pellieHus1 TUTIOBbIX 3a/la4y
naupmadTHON CTaHJAPTHBIX 3a7ja4 B | TPUMEHEeHUHn B 0b6s1acTu aHAIad THOM
APXHTEKTYDBI obmactu ) JJaHHBIX 3aKOHOB | apXUTEKTYPHI.
NaHAmaQTHOU JLIs1 pelleHust
apXUTEKTYPHI CTaH/IapTHBIX
3aJa4 B 00/1aCTH
naHAmapTHOU
apXUTEKTYPHI

Mopaynb 2 - ®oTOCHHTE3 — KaK OCHOBA MPOAYKLIMOHHOI'0 MpoLecca

Bomnpocs! Asist 00CyKAeHNs NPH 3aIuTe 1a00paTopHbBIX padorT:
1. TlnanetapHoe 3HaueHHe GOTOCHHTE3A.

W

MPOJyKThl (hOTOCHMHTE3a

No ok

CoBpeMeHHbIe TIPe/ICTaB/IeHNs O CYIIHOCTH CBETOBOM (ha3bl POTOCHHTE3A.
[TocnepoBarensHOCTh BoccTaHoB/ieHUss CO, B mporjecce (OTOCHHTE3a, MepBUYHbIE

buosnepretrika gorocunresa. Teopetnueckuii KI1/I ¢poTocuHTe3a, ero onpezenexue.
BripanBanue pacTeHUM B UCKYCCTBEHHOM KirMare. CBeTOKYJ/IbTypa pacTeHu!
XJ10poMn/IacThl, UX COCTaB M CTpoeHHe. JIMCT Kak opraH (pOTOCHHTe3a.
VIHTeHCUBHOCTb U NMPOAYKTUBHOCTh (POTOCHHTE3a-MeTO/jbl OTIpe/ie/IeH s




BOHpOCbI AJIA KOJIJIOKBHUYMaA:

[TnaHetapHOe 3HaueHHe (POTOCHUHTE3A.
doToCcHHTe3 KaK 0CHOBa OMOIHEepreTHUKHY.
DU3MKO-XMMUYeCKasi CYIIHOCTb (OTOCUHTe3a.
['naBHbIe 3Tarbl pa3BUTHS MPe/ICTaBlIeHUI 0 (OTOCHHTE3E.
[TurmMeHTBI X/I0POIJIACTOB, MX XMMUUECKas IPUPO/ia U ONTUYEeCKre CBOWCTBA.
CgetoBas ¢asa poToCHHTE3A.
Opranusanys ¥ QyHKLIMOHUPOBaHKe MUTMEeHTHBIX CUCTEM.
Luknnyeckoe U HellUKIMueckoe potodochopunipoBaHue.
MeTabomu3m yriiepoza rpu ¢hoTocHHTe3e (TeMHOBast ¢a3za).
. BoccranoButenbHbIN neHTO30(ochaTHBIN LUK/ (KUK KanbBrHa).
. Ocobennoctu potocurTesa y C-3 u C-4 pacTeHH.
. @oToCHHTE3 M0 TUITY TOJCTIHKOBLIX (CAM-MeTabom3m).
. @oTogpIXaHNe U MeTab0JI3M TJIUKOJIEBOM KHUCIOTHI.
. 3aBUCUMOCTh (POTOCHHTE3a OT BHYTPEHHHMX U BHEILIHUX ()aKTOPOB.
. KomneHcaljuoHHble TOUKHM, BO3MOJKHBbIE IIyTM MCIOJIb30BaHUSI B  CeJIEKLIMOHHOM
riporjecce, pOTOCHHTE3 KaK OCHOBA MPOAYKTUBHOCTU C/X paCTeHU.
16. Bo3Mo>xHbIe MyTH MOBbIIIeHHs (POTOCUHTETUYECKOW aKTUBHOCTH C/X KYJIBTYP.
17. CooTHOIIEHHEe MeXAY CKOPOCTBH) aCCUMW/IALIMA  YIJIEKUC/IOTBI U aKTUBHOCTBIO
OT/lefIbHbIX 3BeHbeB (POTOCHHTE3A.
18. VinTeHcHBHOCTDL (oTOCHHTE3a M 0011jasi OroIoruecKast MPOAYKTUBHOCTb PACTUTETbHBIX
OpraHu3MOB.
19. Perynsinusi poTOCHMHTE3a HAa YPOBHE OpraHa U LieJIoro PacTeHMUs.
20. CBeTOKy/bTYpa TIpPU  BbIpAlllMBaHWM pacTeHW. BelpamuBaHue pacTteHWd 0e3
€CTeCTBEHHOTO 00/TyueHwUs..
21. BnusiHMe MCKyCCTBEHHOro 00J/iyueHHs] Ha aHaTOMO-(HU3HOJOTMUECKYI0 XapaKTePUCTUKY
pacTeHuii. BripaijBaHre pacTeHU MpU JOTMOJTHUTETbHOM 00/1yYeHU .
22. ®orocrHTe3 1 00MeH BeleCTB B PACTUTETbHON KITeTKe
TecTupoBanue

LOoONUO AWM=

_ =
= O

el e e
[S2 1 SN RY ]

B ocHoBe ¢oTOCHHTE3a JI)KUT MPOLeCC MPeBpalieHus

SHEpPruM CBeTa B SHEPTHI0 HeOPraHUUYeCKHUX COeIMHeHUN

+3Heprum CBeTa B SHEPrHI0 OpraHUueCKUX COeMHeHUN

SHEpPruM HU3KOMOJIEKY/ISIPHBIX OPraHWYeCKUX COeJUHEHUN B SHEPTUI0 BEICOKOMOJIEKY/ISIPHBIX
coeIMHeHUM

SHEepruM OpraHM4yecKux COoe/IMHeHNH B SHEPrUi0 HeOpraHMUeCKUx CoeJuHeHn!

IIurMeHTHAs CHCTEMa XJIOPOIUIACTOB BBICIIUX PacTeHHI Mpe/CTaB/IeHa
xJI0poduIIaMu

XJ10po(hU/I/IaMU Y KAPOTUHOUIaMU

+x710pou/IaMU U aHTOL[aHAMU

xjiopoduinaMy ¥ (PUKOOMITMHAMHU

I'uapodobHBIe cCBoicTBA M0JIEKYJ/TBI X/10podu/Ia 00yC/I0B/IEeHBI
MOp(hUPHUHOBBIM KOJTLLIOM

+ocTtaTkoM ¢uTosa

CHUCTEMOM KOHBIOTMPOBaHHbBIX CBSI3€M

MeTaJIJIOPraHNyeCKOM CBSI3bIO



ITepBoii c BOCX0/10M COJTHI}a HAYHHAETCS PeaKIus
+cdoTosnr3a Bofpbl

¢ukcauyu CO;

00pa3oBaHUsI TJTFOKO3bI

CHHTe3a Kpaxmasia

HenocpeacTBeHHBIM HCTOUHHKOM YHEPruu JJist oopaszoBanus ATD ciyxar
+3J/IEKTPOHBI

(hepMeHTEI

XJI0POQUIIT

BOJA

IIpu dorocunTese BoijesieTcsa 0, B mporecce
+doTonmsa BozbI

cuHTe3a ATD

BoccraHoBienust HAJI®

BoccTtaHoBjieHUus CO»

K TemHOBOI1 (ha3e (hoTOCHHTE3a OTHOCUTCH PeaKIus
+CBsI3bIBaHUE AMOKCUAAyTaepogacpubyesoaudocdarom
obpazoBanust ATD

BbIAeaeHus O,
OKHCJTUTeTLHOT0/1eKap 00K CUTMPOBAHUSTIMPOBUHOT PATHOM KUCTIOThI

OnTumanbHoe Ajis1 poTocHHTe3a HachIleHHne TKaHu Bojoi (% )
+50-70

70-80

90-95

100

Uncras npoAyKTHBHOCTH (poTocuHTe3a ( I/M° B CYTKH) C/X Ky/JbTYP yMepeHHOH30HBI
BapbHpYyeT B mpejenax

1-2

1-5

5-10

+20-30

B ouocdepe porocunTes obecneunBaet
ra3oByIO
OKHC/TUTE/TbHO-BOCCTAaHOBUTE/TLHYHO
KOHLIEHTPALIMOHHYIO

+1 1 2 pyHKUMM

Kos¢ddunuent 3arpat npoayKToB oToCHHTe3a Ha JbIXaHHE COCTaBJ/IAET



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

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

pezyrieHTaMu

KOHCYMeHTaMu

BCEMH yuaCTHUKaMH OMOL[eHO03a

OHepreTuyeckue 3aTparhbl Ha 006pa3oBaHue 1 M0/IeKY/IbI IJIIOKO3bI COCTaB/IAIOT
SATOu2HAJOH

15AT®u 10 HAJ®H

+18 AT® n 12HA1®H

24 AT® u 18HAI®H

Hau001bIMM aCCMMA/IAIHOHHBIM YMC/IOM XapaKTepPU3YTCA
+0/1eIHO-3€/IeHbIe

JKeJITO-3eJIeHbIe

3eJieHbIe

TEMHO-3€/IeHbIe JINCThS

OnTuManbHas TeMmeparypa AJjisi JoTocuHTe3a pacTeHHil yMepeHHOM 30HbI
10°-15°

15°-20°

+20°-25°

30°-40°

NHuTeHCHBHOCTH ()OTOCHHTE3a Y PAaCTeHHI YMePeHHOH 30HbI COCTABJISIET
( MrCOy/gvm’u)

1-3

+10-20

30-50

60-80

IToBbICUTH HMHTEHCUBHOCTH (JOTOCHHTE3a MOXXHO
YBe/IM4MB COZiepykaHre KUC/I0po/ia B BO3ZlyXe
+TIOBBICMB OCBEILIeHHOCTh

YaCTUUHO M0/ipe3aB KOPHU y pacTeHri

3aTeHUB pacTeHUs!



Tab6mmna 2.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

KOA W HaMMEHOBaHHE

Kputepuu otieHuBaHUs CHOPMUPOBAHHOCTH KOMITeTEHLIUN

WHJUKaTopa (4acTH KOMITETEeHLMM)
JOCTHKEeHUST Ha 6a30BOM ypoBHe Ha MOBBILIIEHHOM YPOBHe
KOMIIETEeHL[UH (YaCTU | COOTBETCTBYET OL[eHKe COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHIIVN) «yJOB/IETBOPUTE/IbHO» | OLIEHKE «XOPOII0» | OLEHKEe «OTIHYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMasbHOro Oasuia MaKCHUMaJTbHOT'O MaKCHUMaJTbHOT'O
Ganna banna
OIIK-1. CTyzmeHT UCroJb3yeT CryneHT CTyJeHT UCO/b3yeT
WUJI-1. Vcrons3yer | 3HAHWs OCHOBHBIX WCTIOJIb3YeT 3HaHUS | 3HaHUe OCHOBHBIX
OCHOBHBIE® 3aKOHbI 3aKOHOB OCHOBHBIX 3aKOHOB | 3aKOHOB
eCTeCTREHHOHAYHES MaTeMaTUueCKux U MaTeMaTUueCKUX U | MaTeMaTH4yecKux,
eCTeCTBeHHBIX HayK, HO | eCTeCTBEeHHbIX eCTeCTBeHHOHAYYHbI
X MCLIUIAH AT UCTIBITHIBAET HayK, HO XU
peIeHHA 3aTpy/JIHEHUS B JOTTyCKaeT obiernpodeccroHan
CTaH/IapPTHbIX 33/1a4 B | IpUMEHeHHH JaHHbIX HETOYHOCTHU B bHBIX TUCLIUATI/IVH,
obsactu 3aKOHOB /IJI51 PellleHust TIpUMeHeHUH HEOOXOAUMBIX [IJIsI
naHmagpTHON CTaH/JapPTHBIX 33/]a4 B JAaHHBIX 3aKOHOB pelleHUsT TUTIOBBIX
APXUTEKTYDBI obnactv maHgmapTHON | /IS peIteHus 3a/1au B 06nachH
apXUTEKTYPhI CTaH/JaPTHBIX naHmadTHOM
3ajau B 00J1acTH apXUTEKTYPBI.
nanpmadTHOU
apXUTEKTYPbI

Mogaynb 3 - [IpixaHue pacTeHHi

Bomnpocsl Aisi 00Cy)KAeHHsl IIPH 3aIUTe J1a00paTopHBIX PadoT:

®u310I0THYEeCKOe 3HAUeHUE [IbIXaHUsl PACTeHUH.

CyMMapHoe ypaBHeHHUe [IbIXaHUSI.

LIk TpUKapOOHOBBIX KUCJIOT.

OHepreTHKa repeHoca 3/1eKTPOHOB.

[pixaHue Kak 371eMeHT NPOAYKL[MOHHOI0 TIpoLecca.

MeToabl onipe/ie/ieHUs UYHTEHCUBHOCTH JbIXaHUs U JbIXaTelbHOr0 KO3 uieHTa.
3aBUCHMOCTD [IbIXaHHsl OT BHYTPEHHUX U BHEIIHUX (DaKTOPOB.

kRN E

Bomnpocsl 151 KO//IOKBHYMa:

1. MuTOXOHJpUH, UX KOJMUECTBO B KJIeTKe, pa3Mephbl, CTpoeHue, GyHKLWH. JTabl OCHOBHOTO
MyTH [bIXaHUs pacTeHui. OcoOeHHOCTH XMMH3Ma, SHepreTHKa.

2. 3aBucumocts JIK OT KauecTBa [bIxaTeqbHOro cyOcTpaTa M 0becrieueHHOCTH TKaHel
KHCIOPOZIOM.

3. VIHTeHCUBHOCTb [bIXaHWs M 3aBUCHMOCTb €ro OT BHYTPeHHUX (DaKTOpOB. [lpIxaTeabHbIN
ra3000MeH Kak cjaraeMoe MpoAYKIMOHHOTO TPOoLiecca.

4. VIHTeHCHMBHOCTb [bIXaHUSI U 3aBUCUMOCTb ee OT BHeIIHMX (akToOpoB. VIHTEHCHBHOCThb
[bIXaHWss B OHTOreHe3e pacTeHWil. [IpIxaTeNbHbIA KO3(Q@QULMEHT W MeTOAbl ero
orpe/iesieHusl.

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

rnpupozje. 3HaueHue AbIXdHHWA B )KU3HU paCTEHHﬁ.



6. AHa’pobHast ¢asa AbixaHus. XuMu3M, sHepretuka. Llukn Kpebca-xumusm, sHepreTuka.
[JpIxaTenbHast 371eKTPOHHO-TPaHCIIOPTHAS Lielb.

7. MexaHu3M COIpPsKeHUs TPaHCIIOPTa 3/1eKTPOHOB € cuHTe30M AT®.

8. AnbTepHaTuBHBle MyTH [JbixaHus. IleHTo3odocdaTHbId MyTh /[AbIXaHUSI pacTeHUH, ero
0C00EHHOCTH, YHEPTeTUUeCKUI BBIXOZ,.

9. [lpixaHue U ra3oobecrieyeHHOCTh TKaHel pacTeHuil. PerynrpoBaHue bIXaHus TIPU XpaHEHUU
CeMsiH M COYHOM NMPOAYKLMU. [IpIxaTebHble IIPOLieCChl ¥ KaUeCTBO KOPMOB.

TecTupoBanue

Buosiornueckas posib KHC/I0pPO/a NPH AbIXaHUU 3aK/II0YAETCS B TOM, UTO OH
OT/IaeT 3/1eKTPOHBI MOJIeKy/1aM OpraHn4eCcKUX COoeiHeHUM

aKTUBUDPYET CUHTEe3 YI7IeBO/I0B

aKTUBHUPYeT pacriaji MOHOCaXapr/ioB

+TIPUHUMAET 3/IeKTPOH OT MOJIEKY/1 OpPraHUYeCKUX COeIMHeHUH

KoHeuHbIMM IPOAYKTAaMHU K/1€TOUHOI0 bIXaHUS ABIAITCA
OZHCOZ

+CO, u H,O

HO uG;

O, 1 HCO3

B cocTaB mUpUMHAMHOBBIX JlerHAPOreHa3 BXOAUT BUTAMHUH
+PP

B

B

Bg

HNcTrounukom 3Hepruu s cuHTe3a AT® B MUTOXOH/JPUAX AB/ISAETCA
CBET

+IIMPOBUHOrpagHas KUC/I0Ta

H,0

CO,

OHepreruyeckuii  3(@eKT  K/JIeTOYHOro  [AbIXaHMsl TMNPU  OKUCJIEHMH  OJHOM
MOJIEKY/IbIT/IIOK03bI PaBeH

2 ATD

12 AT®

30 AT®

+38 ATD

OxucurensHoe ¢ochopuiupoBanue- 3To
paclijerieHye IJIt0K03bl

+cuHTte3 ATO us AIIO u d,

nprcoe/iiHeHre (POCOpHOM KUCIIOTHI K I/TFHOKO3e
OKHCJIEHUE T/TIOKO3bI



Cunre3 AT® B K/1eTKe MOKeT IIPOMCX0AUTh B OTCyTCTBHE
ANlD

H3 P04

+0,

Heo0XO/JMMBI BCe Tepevrc/ieHHble BelljeCTBa

3aK/TI0YUTe/TBHBINA 3Tal a3POoOHOr0 AbIXaHUSA NMPOTEKaeT B
LUTOI/Ia3Me

Ha BHeIITHel MeMOpaHe MUTOXOH/PUI

+Ha BHYTpeHHell MeMOpaHe MUTOXOH/IPUI
SH/OIIa3MaTUUeCKOM Lienu

/3 nMpOBHUHOTPAAHON KHUC/IOTHI 00pa3yeTcsi 3TWIOBBIN CIIUPT B pe3y/ibTaTe
pacniaga ATO

MHTOXOH/IPHAIbHOTO OKUC/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 — 3TO
o0a rporiecca MPOUCXOASAT B MUTOXOH/PUSIX

o0a rporiecca MPOUCXOZAT B XJIOPOILIACTax

B pe3yJibTaTe 3THX MPOLIeCCOB 00pa3yeTcsi KUCIOPOZ,
+B pe3y/ibTaTe 3THX IpoLieccoB obpazyercss ATD

Monexynasl JHK Haxoaarca B
Anpe

MUTOXOHZPUSIX

XJI0pOIIacTax

+BepHO 1,2,3

IIpaBu/IbHO MOKAa3aHO paciienieHue OpraHuyecKux BelecTB
OesiK1- HYK/IeOTH/IbI- YTJIEKUCIIBIN ra3 U Bozia

+>KUPbI- [VIML|EPUH U >KUPHBIe KUC/IOThI- YIJIEKUC/IBIN Ta3 ¥ BOZa
OesiK1- aMUHOKHMC/IOTBI- BOZIA Y aMMHaK

YIJIeBO/IbI- MOHOCAXapH/ibl- AWCaxapy/ibl- YTJIEKUC/IbIN ra3 U BoJa

B AbIXaTe/1bHOU nenu TPaHCIopTa 3/71eKTPOHOB
BOCCTaHOBJ/ICHHOCTHIIOC/IEYIOIIero aKienTopa
He U3MeHsIeTCA

yYPOBeHb



+IOH>KAETCS
MOBBIIIAETCS

B yc/10BUSIX yIVIOTHEHHOM MOYBHI B KOPHAX HAKaI/IMBaeTCsA
MMPOBUHOTPa/iHasi KUC/I0Ta

+YKCYCHBIN aberus

MOJIOYHast KUC/I0Ta

CyTb rerepoTpo¢HOro NUTaHUs COCTOUT B

CUHTe3e COOCTBEHHBIX OPraHUUeCKUX COeJUHEHUH U3 HeOpraHUUeCKHX;

notpebieHNH HeOpraHUYeCKUX COeIMHEeHHH

+OKUC/IEHUA TOTOBBIX OPraHUYeCKUX COeJVUHEHWM W TMOCAeAYHIleM CHUHTe3e HOBBIX
OpraHuyYecKuXx BelecTB

cuHTe3e ATD

Jo/mDKHO OBITH OKHC/IEHO MOJIEKY/l IVIIOKO3bI aHa’pPOOHBIM MHyTeM, YT00bI MOIy4yuTH18
MoJieKys1 AT®

18

36

+9

27

JbIxaTe/IbHbIN KO3()(pHIHeHT MPOPaCcTAIUX CeMAH M0/[CO/THeUHHKA
0,1-0,3

+0,5-0,6

1-1,5

2-3

IIpumepnsiu KII/] okuc/1eHus BeliecTB B KIeTKe
100%

80%

+40%

25%

IIpu nonnyuyennu AT® KOpHAMM B yC/10BUSX 3aTOIUVIEHHs] HAKaN/IMBAKTCA
KpaxmaJl

KUCJIOPOJ,

+3TU/IOBBIA CLIUPT

MOJIOYHasl KUC/IOTa



Ta6smrna 3.1 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHLIHI

KO,E[ N HaMMEeHOBaHHe

Kputepuu otieHuBaHUs CHOPMUPOBAHHOCTH KOMITeTEHLIUN

WHAMUKAaTOopa (4acTy KOMIIeTeHLMM)
JOCTHKEHUSs Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDPOBHE
KOMITETEHLIMH (YaCTH | COOTBETCTBYET OLIEHKEe | COOTBETCTBYET COOTBETCTBYET OLIeHKe
KOMITeTEHLIUH) «y[I0BJIETBOPUTE/ILHO» OL|eHKe «OT/IAYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MaKCHUMaJbHOTrO Oasia 65-85% ot MaKCUMasbHOro 6asia
MaKCUMaJIbHOTO
bansa
OIIK-1. CryneHt ucrnosnbsyetr | CTyneHT CTyJeHT UCrosb3yeT
M]I-1. Wcnonb3yeT 3HaHU$S1 OCHOBHBIX WCII0/Ib3YyeT 3HaHHe OCHOBHBIX

OCHOBHBI€ 3aKOHBI
€CTeCTBeHHOHAYYHbIX

3dKOHOB
MaTeMaThn4eCKuX 1

3HAHHWsA OCHOBHBIX
3dKOHOB

3dKOHOB
MadTeMaTHhn4eCKHux,

eCTeCTBEeHHbIX HayK, MaTeMaTUUeCKUX | eCTeCTBeHHOHAyUHBIX U
AUCLHTIIAH /15 HO UCIIBIThIBAeT 1 eCTeCTBEeHHbIX ob1riernpodeccroHanbHBIX
peIeHHs 3aTpyAHEHUS B HayK, HO JVICLIUTI/IVH,
CTaHAPTHBIX 3a/1a4 B | IpUMEHEHUHN JAaHHBbIX | JOIIyCKaeT HEeOOXOAUMBIX /ISl
obactu 3aKOHOB /IJI51 PellieHUs] | HETOUHOCTH B pellieHusI TUTIOBBIX 3a/lau
naHmadTHOM CTaHZAPTHBIX 3a/lau B | TPUMeHeHU! B 00s1acTH JlaHAIIa THOM
APXHTEKTYDI obmactu ) JlaHHBIX 3aKOHOB | apXUTEKTYPHI.
naHAmapTHOU JUIS1 pellieHust
apXUTEKTYPHI CTaH/IaPTHBIX
3aj1au B 00/1aCcTH
nangmadTHOU
apXUTEKTYPHI

Mopyns 4. -BogHbIi 00MeH y pacTeHuH

Bomnpocs! Aist 00CykAeHus NPH 3a1uTe 1a00paTopHbIX padorT:

SARFI L e

BopHb1ii 00MeH pacTeHuH, ero 3HaueHue.

du3ronoruueckrie 0COOeHHOCTH MOTJIOEHUsT BOIbI PACTUTE/TbHOM KTIETKOM.

3. @YHKILMOHMPOBaHKE KOPHEBOM CUCTeMbI KaK OpraHa IorJIoleHusl BO/bI.

Ponb TpaHCnMpalyy B )KU3HU pacTeHUH.

MHTeHCUMBHOCTb TPAHCIMPALIUU, TPAHCIIMPALIMOHHBIA KO3 GULMEHT U TPOAYKTUBHOCTh

TPAHCITUPALIMHU; 3HAYEHHE ITUX ToKasareei u METObI UX OIlpeae/IeHus.

BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1.

kW

Bopa — ctpoenue, (hyHKLIMH, COCTOSIHUE B paCTUTeILHOU KileTKe. KieTka, Kak 0CMOTHYecKast
cucTtema. BogHbIN oTeH1Mas, ero CoCTaB/IstoLIHe.

[Tyt mocTyrieHus BOAbI B PAaCTUTE/NBbHYIO K/IeTKy. MeXaHU3Mbl yep;KaHUs BO/JbI B [TI0YBe.
KopHeBasi cvicTeMa Kak OpraH IorJomieHus Bopl. PaboTa HI)KHEro KOHL|eBOTO JIBUTaTesl.
KopHeBoe fiaByieHue, ero rnposiBjieHre, 3aBUCUMOCTb OT BHEILIHMX U BHYTPEHHUX (PaKTOPOB.
JIucT Kak opraH TpaHCOMpauyu. BHeycTeuuHas TpaHcrupanus. PaboTta ycTbUYHOTO
amnrapata.  TUIbl  JBHWKeHUs Metozbl  onipefiesieHust
TpaHcnypalMoHHbIA KO3 (ULIMEHT.

BcaceiBaroijas 1 ucnapsroliasi IoBepXHOCTU pacTeHUU. [IBrKeHre BOJbl B CUCTEME I10YBa —

pacTeHue — atMocdepa.

YCTBHLI. TPaHCIIUPALH.



7. Bopgubiii 6anaHc pacTeHus. BogHbiii feduIMT U ero BIMsHUE Ha BOJ0OOMeH U Apyrue
¢usroornuecKye npoLeccol.

8. OcobeHHOCTH BO/j00OMEHA y pa3/IMUHBIX 3KOJIOTHUECKUX TPYMI. 30HbI yBAaKHeHus. Pabora
BepXHero KOHLIEBOTO JIBUraTe/isi paCTeHUM.

9. IIpoAyKTUBHOCTh U UHTEHCHMBHOCTb TPAHCIUpaLMU. 3aKOH 3a/JeHCKOro. AHaTOMUYeCKUe U
MopdoJioruueckrie 0C00eHHOCTH CTPOEHUsI JIMCThEeB B 3aBUCUMOCTU OT MX PACIIOJIOXKeHUsT Ha
crebe.

10. Boanbiii 6amanc. ®U3M0/IOTHUECKHe OCHOBBLI OpoIleHus. Turbl monuBa. [lomMBHasS HOpMa
pacTeHUH.

TecTupoBanue

Acconanuu MoJIeKyJ1 BoJbl 00pa3yloTcs 3a CUeT
VIOHHBIX CBSI3ei

+BO/IOPOAHBIX CBsI3el

rupooOHBIX CBsI3ei

BePHEBI TIepBhIe /IBa OTBETa

I'yrranuei Ha3bIBaeTcst

BbITeKaHe KareJleK COKa U3 Niepepe3aHHbIX KOpHel

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

BbIJle/IeHre KarlesleK COKa Ha TIOBEPXHOCTH cpe3a cTebist

Bbl/le/IeHe Kare/IbHO - KUJKOM B/lar Ha KOHUMKaXx JIMCTheB 3a CUeT IpoLjecca TpaHCIMpaLyu

ITpu 3acyxe nepBbIMH YBSIAQIOT HIDKHUE (00J1ee cTapbie) IUCThA B CBSA3HU C TEM, UTO

CHUJIbl ME>KMOJIEKYJISIPDHOTO CL{eTJIEHHSI BO/IbI B HYDKHUX JIMCTbSIX MeHblIle, YeM B BEDXHUX
OCMOTHYECKOe JIaB/ieHre KJIeTOK 0oJiee MOJIOZBIX JIMCTHLEB HIKE, YeM B CTapbIX

B HIDKHUX JIUCTbSIX TIPH 3TOM PE€3KO HapyIllaeTcst a30THbIN 00MeH, MPOMCXOAUT OTPaBJ/IeHHEe KIETOK
+BO/IHBIM TTOTEHLMA/T BepXHUX ( MOJIOABIX ) TMCTbEB HUXKE, UeM CTapbiX

CwibHOe yIUIOTHeHHe TOYBbI WM €e 3aTOIVIeHHe 0C/1a0JifeT TMOrJIoleHHe BOABIKOPHAMH
BC/IeICTBHE

+T10/J@B/IeHUST [IbIXaHUSI

HeXBaTKW MUHePaIbHOTO MTUTaHUs

CHW)XeHUS] THTEHCUBHOCTU TPaHCIUpaL[u1

yMeHbIIIeHUsI KOJTMUeCcTBa CBOOOJHOM BO/bI

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

1-3%

+12-14%

15-25%

OTHoIlleHHe CyMMapHOro pacxoja Bo/bl 3a BereTaijuio 1ra noceBoB(?BanoTpaHCcyupanus) K
CO3/laHHO# OroMacce WM X035 CTBEHHO M0/1e3HOMYYPO>Kalo onpe/esseT



K03 dULMeHT 3aBsiiaHust
+K03(hGUIMEHT BO[0TIOTPeO/IeHsT
OTHOCHTe/IbHAs TPaHCIKpaLs
WHTEHCHUBHOCTh TPaHCTIIMpALUA

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

+B0O3pacTaeT C yTpa /I0 MOJIyHS, CHU)KAeTCs K Beuepy U TOJTHOCTBIO Mcue3aeT HOUbI0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOJIHOCTBIO He HCue3aeT

BO3pacTaeT B TeueHue JHs, HOUb CHIKAeTCsl

Ji1s1 paHHel AMarHOCTUKHU BOA000eCIeYeHHOCTH PacTeHHs1 MO)KHO MCII0/Ib30BaTh
+Be/IMUMHY KOHLIeHTpaL|uM KJIETOYHOI'O COKa

CTPYKTYPY KJIETOK JINCTOBOM IJIACTUHKU

OPHEHTALMIO JIUCTA [10 OTHOLLIEHHIO K [T0BEPXHOCTH ITOYBbI

BeJIMUMHY UHTEHCUBHOCTH TPaHCIIUpaLiy

NHTeHCMBHOCTh 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 u3pacxopgoBasio 3a Bereranuio 100ma Boabl 1 Hakonuiao 0,3Kr cyxoropeiiecTBa,
NMPOAYKTHUBHOCTH TPaHCIIHPALH PaBHA

0,3

+3

30

300

HacebimeHHas Bo/[0#, HO X0/I0HAs MOYBA ABJIAETCS /ISl pacTeHUuM(PU3U0/I0rHYecKH CyXou
U3 - 3a

yYMeHbllIeHUs JOCTYITHOM /1J1s1 KOpHel Biaru

Pe3KOro CHY)KeHHs1 TPaHCITUpaLuu

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

HapyIlleHUs] BOAHOTO OasiaHca pacTeHust

3aKkpbIBaHHe YCTBHHUI| [0 Mepe Pa3BUTHA BOJHOIO Je(UIMTA B TKAHSAX JINCTA00yC/IOB/IEHO
yBe/IHUeHHEeM KOHI[eHTPALHH

rubbepesTHA

+a0OCI[U30BOI KMCJIOTBI

ayKCcHHa

[IUTOKMHWUHA

Jnss  ompeaeneHuss (PU3HO/IOTHYECKOT0 COCTOAHHA M TOTPeOHOCTH pacTeHHsl B
BO/lepeKOMEHAYeTCs UCI0/1b30BaTh C/ie/lylolye noKa3arTeiu



+KOHL|EHTPAaLMI0 U OCMOTUUECKOe JlaB/ieHHe K/IeTOUHOTO COKa, BOAHBIA MOTEeHLMan MapeHXUMbl
JIUCTBEB, COCTOSIHUE YCTBMYHOTO anrapara
BEeJIMUMHY  KODHEBOTO  [IaBJIeHUs,  COCTOSIHHE
TPaHCIUPALIUU JTUCTHEB

YCTbUYHOTOArmnapaTra, HMHTEeHCHUBHOCThb
pH KIeTOUuHOro cokKa TapeHXUMbl JIMCTbEB, COCTOSSHWME YCTBUUHOIO arnrapara, BOAHbIN
MOTeHL[1aJl JTUCTHEB

WHTEHCUBHOCTb TPaHCTIMPALMY, KO3pduieHT BoJonoTpebieHus

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

BO3pacTaeT C yTpa /10 HOur

BO3pacTaeT C yTpa /I0 MOMy/Hs1, CHWKaeTCsl K Beuepy U MOJHOCThI0 Ucue3aeT HOUbH0
+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% mpoiie/ieli yuepe3 pacTeHUe BOJbI

Kputuueckuii nepro/| B )KU3HU PACTeHUH C MEPHO/JOM MaKCUMa/IbHOMIIOTPEOHOCTH B Bojie
CoBIIaZlaeT
+He COBIIajaeT

CelbCKO0X0351CTBEHHbIE PaCTeHUs] OTHOCATCA K
rurpoduram

+me3o0¢puTam

KcepouTam

BCEM TepeurcIeHHbIM TPyTIram

Ko3¢dunuenT BogonoTped /ieHHsA CeTbCKOX03AMCTBEHHBIX KY/IBTYP COCTaBJIsIET
0,2-0,9

3-4

300-500

+1000-2000

Tabmuna 4.1 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMITETeHIIHI

Koz v HauMeHOBaHue KpuTepuu otieHrBaHust chOPMUPOBAHHOCTH KOMIIeTeHLIUH
WHJUKaTopa (4acTH KOMITETEeHI|MM)
JIOCTH)KEeHUST Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHE
KOMIIETEeHLIMH (YaCTH | COOTBETCTBYET OLIEHKE COOTBETCTBYeT COOTBETCTBYeT OL[€HKe
KOMIIeTEeHIUH) «y/I0BJIETBOPUTETHEHO» OLIeHKe «OTIMYHO»
50-64% ot «XOpOIIO» 86-100% ot
MaKCHMaJbHOro Oasia 65-85% ot MaKCHMa/IbHOTo Oasia
MaKCUMa/IbHOT O
Oanna
OIIK-1. Crygent ucnosibdyer | CryseHt CTyJeHT Ucnosb3yer
3HAHMS OCHOBHBIX WCIIONb3YeT 3HaHHEe OCHOBHBIX




NA-1. Ucnonssyer
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAayUHbIX
OVICLIATIIUH [1J1s1
pelLeHus
CTaH/apTHBIX 3a/1a4 B
obmactu

3aKOHOB
MaTeMaTUueCKuX U
eCTeCTBEHHBIX HayK,
HO UCTIbIThIBAeT
3aTpyJHeHUs B
MpUMeHeHUH JaHHbIX
3aKOHOB [1JI51 peLleHUst
CTaHZAPTHBIX 3a7a4 B

3HaHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUUeCKuX
Y eCTeCTBeHHBIX
HayK, HO
JIOTTyCKaeT
HETOYHOCTHU B
MIPUMEHEeHUN

3aKOHOB
MaTeMaTUYeCKUX,

eCTeCTBEHHOHAYUHBIX U
ob1iernpodeccroHaIbHBIX
JVCLIUTUTNH,

HEOOXOIUMBIX [IIsI
peIlIeHHs TUTIOBBIX 3aau
B 00/s1acTy ylaHmaTHOM

nanmadTHON obnactu JTAHHBIX 3aKOHOB | apXUTEKTYPBHI.
APXUTEKTYPbI na”amapTHON [LIS1 peLLeHnst
apXUTEKTYPhI CTaHJAPTHBIX
3aJa4 B 00/1aCTH
naHAmapTHOU
apXUTEKTYPhI

Moaynb 5.- KopHeBoe nuTaHHe pacTeHUH

Bomnpocsl /151 00Cy)KAeHUsI TIPH 3alUTe JIa00opaTopHOHPadOTHI:

1. KopHeBasi cucTeMa Kak OCHOBHOM OpraH IIOTJIOIIEHUSI W YCBOEHHUS MHHepabHbIX
3/1eMEeHTOB.

du3nonornyeckast pojib MakKpo3JIeMeHTOB.

dusnonornyeckast poib MUKpPO371€eMeHTOB.

TspKenble MeTal/Ibl, UX 3HaU€HWe U CTI0CO0BI e TOKCUKALIHH.

MeTo/bl AUArHOCTUKY MUTAHWS PaCTeHUH

[MpuHIMNManbHBIE OCHOBBI BBIPAILMBAHUS pACTeHUH B YCIOBUSIX THUADOIIOHUKH U
adPOTIOHUKU

7. 3HaueHuWe JIMCTOBOW, TKAHEeBOM U MOUYBEHHOMN AMarHOCTUKU B MMUTaHUU pacTeHUM.

SRR

Bomnipocsl /151 KO/I/IOKBHYMa:

Pa3Butue yueHuss 0 MHUHepaJibHOM IMWUTaHUM pacteHW. KpyroBopoT cepel B Guocdepe.
HoctymnHble At pacteHuit ¢opmbl cepbl U MeTabo0IM3M cepbl B pacTeHUsix. KpyroBopor

MI/IKPOB]’IEMQHTBI N TsDKejlble MeTa/l/Ibl, HUX CI)I/IBI/IOJ'IOI“I/I‘JECKOE 3HaueHue [Jid paCTeHHﬁ.
AKTUBHBIN TPAHCIIOPT. MexaH13MbI perynasdanvuy, repeaBrKeHusd BeleCTB B PaCTUTE/IbHOM

HoctymHbie HOpMBbI OCHOBHBIX 3/1eMeHTOB nuTaHusi. CriocoObl X TOCTYII/IEHUsI B PacTeHHUe.

Cucrema yzpobpenuii. Heobxopvmble ycrnoBusi (yHKI[MOHHUPOBAHHS CUCTEMBI YZOOpeHUit.
[Mutanue pacTeHui B oHTOreHe3e. HeKopHeBoe MUTaHue pacTeHuH.

Kpyrosopot a3ota B 6uocdepe. IIpi3Haky a30THOrO TOJIOAAHUS Y CeIbCKOXO03sIHCTBEHHBIX
Ky/abTyp. OcCOOEHHOCTH HMTPAaTHOTO M aMMOHMIHOTO TTUTaHWs pacTeHWUH. ACCHUMUSALUS
HUTPATHOTO a30Ta. CrocoObl peryssiiiiy a30THOTO TMTAHUS pacTeHWd. DU3MO0IOTHUecKUe

1.

yryiepojia B brocdepe.
2.

OpraHusme.
3.

Kpyrosopot dochopa B 6uocdepe.
4.
5.

HapyIIIeHus TIPU HeJJoCTaTKe a30Ta.
6.

CBs3b nponecca AbIXdHHsdg C CMHTE€30M dMHWHOKHC/IOT B pAaCTE€HHH. HpI/II—II/IHbI HaKOIlJIeHUuda

M30BITOUHBIX  KOJIMYECTB HUTPATOB B  PpACTEHUIIX, n nyTu wux

CeJIbCKOXO035IMCTBEHHOW NIPOAYKLIUN.

CHIDKeHUs1 B




10.

11.

12.

13.

14.

15.

dusnonoruyeckast poJsib Kaausi B pacteHud. Pusrosioruueckye HapyllieHus TIpU HeJJoCTaTKe
Kamus. [Ipu3HaKu KanuiHOrO ToJI0faHUsl Y CeTbCKOXO3SIMCTBEHHBIX KYJ/bTYp. VICTOUHMKH
Ka/IMMHOTO NMUTaHUs /151 pacTeHUi. POpMbI OCTYIIIEHHSI.

dusmnonoruueckye HapylleHUss TIpU HejoctaTke Qocdopa. [docTymHble A pacTeHUin
¢dopmbl hochOpHBIX COeIMHEHUH.

[MornomieHre MUHepaIbHBIX BelleCTB. [TacCUBHBIN TPAaHCTIOPT PACTBOPEHHBIX BeIIleCTB.
V3mepeHue 1 pervucTparyisi napaMeTpoOB KOPHEBBIX CUCTEM B TI0JIEBBIX YC/IOBUSIX. [110THOCTh
W pacripefiefieHde KOpHell B Tionie. VOHHBIA TpaHCIOPT B LieJioM pacTeHud. Popmbl
TOCTYTI/IeHHsI BeILleCTB B pacTeHHe.

Teopuu MUHEpa/JbLHOTO TMTaHUS pacTeHW. [IpUHIUMBI AMArHOCTUKU  AeuLUTa
MUTaTebHbIX 3/IEMEHTOB.

[JuarHocTuka mnuTaHus pacTteHuil. [lepepacripefieneHrie W peyTWIM3aliUs BeLeCTB B
pacteHuu. PerymupoBaHue pacTeHUSIMUA CKOPOCTH TOTJIOLeHHUS HOHOB.

OcobeHHOCTH MUTaHWS pacTeHWd B OecriouBeHHOW Ky/bType (TMAPOa’pONOHWKA U T.A.).
Peakiqusi pacTeHH Ha U30BITOYHO BLICOKWI YPOBeHb MUHEPA/IbHOTO MUTaHUs. [lorsoieHre
WOHOB U3 pa30aB/eHHbIX W BBICOKOKOHI[EHTPUPOBAHHBIX pacTBOPOB. AHTOTOHU3M,
CUHEepPTHY3M, a[IIMTUBHOCTb MOHOB.

B3aumopeticTBust Mexxay pacteHussMu. PU3n0IOrHUecKrue OCHOBBI PUMEHeHUs y00peHu .
MeMbpaHHasi peryJsilidsi MIOHHOTO TpaHcropTta. VMOHHBIM TomMeocTa3 K/ieTKH. PaaukanbHOe
repeMelljeHle HOHOB B KOPHSIX, IBH)KEHHe T10 arloryiacTy U CUMILIacTy.

[TepemellieHe MOHOB Ha JajbHee pacCTOsSTHWE TO KcuinemMe U ¢uiodme. Heobxopumble
pacTeHWI0 MakKpO W MHKDO3/JeMeHTbl, HUX yCBOseMble (OPMBI, COeAWHEHUS U
(bu3moioruueckasi posb.

TecrupoBaHnue:

OCHOBHOM KpUTepHH, UCII0/1b3yeMbIH /IS onpeje/ieHus: PyHKI{MOHUpPOBaHus,
JIU000TCYTCTBUSI aKTHBHOT'0 TPAHCIIOPTA HOHOB B PACTEHHH

I,I:[EI\/JICTBI/I(:.‘ AbIXaTe/IbHBIX A/10B

TeMIIepaTypHds 3dBUCUMOCTb

KOHLIEHTPALIMOHHbIN TPaIueHT
+3/1eKTPOXUMHUYECKUI TPaIueHT

Hau6onbmmii 6apbep B pagnaab6HOM TPAaHCIIOPTe HOHOB B KOPHe NMPeACTaB/IsAeT

+3H/10/1epMa
TIePULUKIT
Kopa
pu30/iepMa

B cocraB xsi0podussia BXOAUT HOH MeTasljIa

Fe

+Mg

Cu
/n

Bsa3kocTb IUTOIVIa3MBbI ITOBbIIIIAE€T HOH



K
+Ca
Na
CI

3Hauenue pH mouBbl, NP KOTOPOM IOIJ/IOIEHHEe HOHA aMMOHHUS 0y/eT
HaHO00/IbIIHM:

4,5

55

6,0

+7,0

CaMbIM BBICOKHM KaTa/IMNTHYECKHUM JJeHCTBHEeM 00/1a/jaeT

Fe- metann
Fe
reMm- Fe

+remFe- Oeok

HakornieHH10 BereTaTHBHOM MacChl PACTeHUH CIIOCOOCTBYeT
+N

K

Fe

P

KpaeBoii 0)Kor IMNCTbeB MOXKeT ObITh CBSI3aH C HEA0CTATKOM
N

+K

Fe

P

DHU3H0/I0rHYeCKH KHC/I0M COJIbI0 AB/ISAETCS

KHO;

+KCI

NH4NO3

Nast4

B Hauyasie BereTanuu y pacTeHUd Han0o0,/1b1Ias MOTPeOHOCTH B
+azore

KaJTuu

MarHuu

Kenese

IIpocTeTuecKo rpymnmnoi Kap6oaHrupasbl AB/IAETCA
K

Ca

+7Zn

Mo



Y cunuBaeT NOTOK aCCUMUJ/IATOB U3 JIUCTA

+K
N
Ca
Fe

OnTumanbHoe 3HaueHre pH nurTarelbHOr0 pacTBopa AJis NOIJ/IONeHUsA HUTpaTa

7,0
6,0
+5,0
4,0

®duo/ieToBasi OKpacKa JIMCTbeB CBH/ETe/ILCTBYeT 0 Aedunure

N
K
Fe
+P

Ilpu HefjocTaTKe a30Ta B NEPBYI0 ouepeAb MPOUCXOAUT

CHW)KEeHHE MHTeHCUBHOCTHU AbIXdHHA

HapylIlleH’e BOJHOTO oOMeHa

+110/laB/IeHUEe poCcTa

CHIDKEHHeE TT0JI0KUTeTEHOM AedaTe/IbHOCTU KOPHA

Haubo/b1masi noTpedHOCTh B MUHEPA/IBHBIX 3JIEMEHTaXx Ha JTarme

L[BETEHUSI
+MOIO/IOCTH
TUIO/IOHOILIEHHST
Pa3MHOKeHUsI

OD/1IeMeHT MHHepPa/IbHOT0 MUTAHUA, KOTOPbIN Mo/j00H0 dochopy
o0pa3yerMakpoIpruueckue CoeJUHEeHHs

yriepoz,
KpPeMHUI
MOJTHO1eH
+cepa

Tabmna 5.1 — Kpurepun orjeHku ¢()opMHUPOBAaHHOCTH KOMIIETEeHIUH

Kop v HaumeHOBaHue
WHJUKaTopa
JOCTHKEHUSs

KOMIIeTeHIUM (4acTu

KOMITeTEHLUH)

Kputepuu orieHrnBanus cOpMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMITETEHI|UH )

Ha 0a30BOM ypOBHe

Hd ITOBBINI€EHHOM YpPOBHE

COOTBETCTBYET OIleHKe
«Yy/IOBJIETBOPUTEILHO»
50-64% ot
MaKCHMaJ/IbHOro Oasiia

COOTBETCTBYET
OLIeHKe
«Xopo1ao»
65-85% ot

COOTBETCTBYET OI[eHKe
«OT/IMYHO»
86-100% ot

MaKCHMaJIbHOTo Oasia




MaKCHMabHOI0
Ganna
OIIK-1. Crygpent ucnonb3yetr | CtyseHT CTyJeHT UCOoJIb3yeT
M]I-1. Vicnonb3yeT 3HaHUSI OCHOBHBIX WCIIOb3YeT 3HaHWe OCHOBHBIX
OCHOBHEIE 3aKOHEL 3aKOHOB 3HaHMSI OCHOBHBIX | 3aKOHOB
€CTECTBOHHOHAYIHAIX MaTeMaTUueCKux u 3aKOHOB MareMaThuyeCKUX,
€CTeCTBEHHBIX HayK, MaTeMaTUYeCKWX | eCTeCTBeHHOHAY4YHbIX U
AUCLIATIAH A7A HO UCTIbIThIBAeT Y eCTeCTBeHHBbIX | 00IenpodecCcHoHaMbHbBIX
pEeIIeHNA 3aTPYyJAHEHUs B HayK, HO JCLIUII/IVH,
CTaHAPTHBIX 3a/1a4 B | IpUMeHeHUHN JaHHBbIX | JOIIyCKaeT HEOOXOIUMBIX [IIst
obmactu 3aKOHOB JIJIf1 PellleHNs] | HETOUHOCTH B pellieHus1 TUTIOBbIX 33/ja4
naupmadTHON CTaHJAPTHBIX 337ja4 B | IPUMEHEHUHN B 00actu yaHAmadTHOM
ApXHTEKTYDbI obmactu 5 JlaHHBIX 3aKOHOB | apXUTEKTYPBHI.
na”amapTHON [LIS1 peLLeHust
apXUTEKTYPhI CTaH/apTHBIX
3aja4 B 00/1aCTH
naHAmapTHOU
apXUTEKTYPHI

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

Bomnpocsl 15 KO//IOKBHYMa:
1. Otambl pa3BUTHs KIETKU. J[BOMHOE OIJIOJOTBOPEHHE, ero OWMOJIorHYecKast CYI[HOCTb.

[Tonstue o pocre. Knetounsle ocHOBBI pocTa. [loHsATHe 0 pa3BuTuu pacteHui. [Tonsrue
006 OHTOTeHe3e pacTeHHH.

MornekynspHasi Teopusl pasBUTHS pacTeHMH. Pasbl NpopacTaHusl pacTeHWW. OTarlbl
pa3BUTHS pacTeHUN. Peryssiijus sTanoB pa3BUTHSL.

®UTOrOPMOHBI — CTUMYJISITOPBI M UHTUOUTOPBI POCTOBBIX TPOL[ECCOB. PUTOrOPMOHBI,
KakK (paKTOpBI, peryvpyrolye pocT U pa3BUTHE LeJIOCTHOTO pacTeHUs.

Poct pacTteHuii M ero 3aBUCHMOCTb OT BHYTPEHHHX (PAKTOPOB. 3aBUCUMOCTb POCTa OT
5KOJIOTUUeCKUX (PaKTOPOB.

CuHTe3, JIoKanu3alus U nepe/iBikeHre (GUTOrOPMOHOB 10 pacTeHuto. OcoOeHHOCTH UX
JleMCTBUSI Ha PpOCT TKaHed W OpraHoB U (OpMHpOBaHHWE TIUIOLOB U  CEMSH.
Mertabonueckast ¢utoropmoHoB.  Mcrnosb3oBaHuWe ~ (UTOTOPMOHOB U
(hb1310/I0rMUeCcKy aKTUBHBIX COeJMHEHMH B C/X MpakTHKe. JIoKanu3alus pocTa y BbICIIMX
pacteHuii. 3akoH Oosbiioro mnepuoga. I[IoHATHE O pOCTe LIEOCTHOTO pPACTeHHs.
PerynsiTopHble OTHOLLIEHUs MeX[y BereTaTUBHbIMU M TeHepaTUBHBIMM OpraHamMd B

CBsS3b

npoLiecce pocTa.
OMOpHOHabHBIN 3Tar pa3BUTHs pacteHuid. Ero ¢u3nonornyeckre ocobeHHOCTH. PUTMBI
(r3ronornueckux nporeccoB. PakTopsl, BAUSIOLME HA CYTOUHbIE U TO/IOBble DUTMBI.
Moneky/nsipHble W K/IeTOYHbIE OCHOBBI OHOTexHOsioruu. CBOWMCTBAa TOTHUIIOTEHTHOCTU
K/IeTOK. BO3MO)KHOCTH MeTo/ja SKCIIepUMeHTaIbHOTO MOp(oreHe3a B Ky/IbType K/IeTOK U
TKaHeH /11 paCTeHWeBO/ICTBa.

FOBeHanbHBINA 3Tan pa3BUTHS pacTeHUH, ero (usnoornueckre ocobeHHOCTH. CHCTeMBI
KpacHbIM - JJanbHUN KpacHbIM cBeT. D(PQeKT CHHero cBeTa Ha pocT. Buzel ABMKeHU
pacTeHU, UX MPUCIOCOOUTe/TbHOe 3HaUeHHe.



8.

10.

PocToBble U TypropHble MeXaHU3Mbl [BWKeHMU. Tpomusmbl. HepaBHOMepHbIM pOCT
pacTeHMid 1O OTHOILLIEHWIO K JIOKalbHO JelcTByrolieMy (akropy. Hactuueckue
JBWDKeHUs pacTeHU. MeTo/ibl U3MepeHUsi CKOPOCTH POCTa.

[Tokoi pacrenui. buonormueckMii W BBIHY)K[EHHBIM IIOKOM. fIpoBH3anus W
TepMOINepuoAu3M. 3aKOH MUHHMMYMa U B3aUMO/ieicTBUs (PAKTOPOB pocTa. PU3HOIOTUS
cTapeHusi pacteHui. LlMK/iMueckoe cTapeHHe W OMOJIO)KEHHWE pacTeHUM U OpPraHoB B
OHTOTeHe3e.

Oco6eHHOCTH poCTa pacTeHUi B ¢uTOLleHO3e. BivsHre Ha POCT pacTeHUM XUMHUYeCKHX
cpefcTB 3awuThl. doToneprou3M. Bo3MOKHOCTU peryimMpoBaHusl pa3BUTHUS PACTeHUMN
CBETOBbIM (pakKTOpOM. JTall CO3peBaHHUsl M 3pesiocTd pacTeHuid. Ero ¢usnonorrnyeckue
0COOEHHOCTH.

TecTupoBaHue:

Y cuneHHoe nor/omeHyue BOAbI XapaKTepHO AJIsA (a3bl
JieneHust

+pacTsoKeHus

mddepeHmaLu

CTapeHust

I'eoTponnueckyo peakiji0 pacTeHUH KOHTPO/IMpPYyeT

+ayKCHUH
LUTOKUHUH
rubbeperH

STUJIEH

B KOHCTaHTHBIX YU10BHUAX Cpeibl BO BpEMEHH CKOPOCTb POCTa paCTeHI/Iﬁ
He M3MeHSeTCA

YMEHBIIaeTCA

YBe/IMYMUBAETCA

+1MeeT CYyTOUHBIN PUTM

SIB/IeHHe AeITHOJISILMU UMeeT MPUCIIOCOOUTeTbHOE 3HAaUeHHe NP
+1104BJIEHUH BCXO/|0B

IIpOpacTaHuy CeMsH

(hopMHUpPOBaHUM reHepaTUBHBIX OPraHOB

Poct pacrenmnii -310

+HOBOOOpa30BaHKe 371eMEHTOB CTPYKTYPhI

yBe/IMueHre KOM4YeCTBa OPraHMuecKoro BellecTBa
yBeJIMueHre MacChl
yBeJIMueHre pa3MepoB

Tponu3Msl -3T0 /IBI)KeHHe PacTeHUH, KOTOpoe BO3HMKAaeT B 0TBeT Ha
aucddysHoe felicTBUe (PaKTOPOB Cpe/bl

+0/JHOCTOpOHHee /ieliCcTBUe (PaKTopa Ccpejibl

Ha pocT oceBbIX OpraHoOB pacTeHUl CU/IbHee BCEro BIIUSIOT



3eJ/leHble

CHUHKe

JKeJITble
+KpacHble JIyuu

PocTty KopHe#i 0/1arompUATCTBYeT COJep)XKaHHe KHC/IOpPOoja B TOYBEHHOM Bo3ayxe(B
00beMHBIX MPOIEHTAX)

35%

+10-12%

1-3%

0,3-0,5%

KopHeoOpa3oBaHue y YepeHKOB MO)XHO YCH/IUTh
LIUTOKMHUHAMU

rrub6epe/TMHAMH

+ayKCcHHaMH

3TUJIEHOM

Y pyiuHenue cred/isi BbI3bIBaeT
ayKCHH

+rub06epenH

STH/IEH

LIUTOKUHUH

3a6/1aroBpeMeHHOMY MPHUCIIO0CO0,/IEHHI0 pacTeHui K He0/IaroNnpUATHHIM
YC/IOBHSIMCIIOCOOCTBYeT

+1/IMHa JHA

B/IXKHOCTB BO3/lyXa

TemMIieparypa

WHTEHCUBHOCTb OCBEIL|eHHOCTH

BakyoJib o0pa3yercs B ¢a3zy
mubdepeHIMALIAN
MOpPHOHATBHYHO
+pacTsDKeHusI

IIpaBW/IbHYI0 OpHEHTAI[HI0 B TMPOCTPAHCTBe OCeBbIX OPraHOB PpacTeHHs BOCHOBHOM
omnpejesier

XeMOTPOTIH3M

doToTpomnusm

TUPOTPOIH3M

+TeoTponu3M

OTcyTcTBHeM 0/1IaroNPHUATHBIX YC/I0BUHM /1A POCTA BbI3bIBAETCS
ryOoKui
Tipe/iIBapyTe/TbHbIN



BTOPUYHBIN

+BBIHYK/|eHHBI [TOKON

sIB/ieHMe YTHO/IALIMY MMeeT NMPUCIOCO0NTeTbHOe 3HaUeHHEe IPU
KyILlleHUH ( BeTB/IeHUM ) PacTeHuH

MOSIBJIEHUH BCXO/I0B
+1IpopacTaHuu ceMsH

(hopMUpOBaHUY TeHepPaTUBHBIX OPraHOB

Hpoﬁy)KueHne CITAIIUX IMMOYEK BbI3bIBAET Yy/id/ICHHE

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 IIpOpacTaHve CeMsiH
CTUMY/IMpYeT LiBeTeHHe pacTeHui

MPO/JIsSieT MOKOU CeMsiH

+Cr1ocoOCTBYeT MPOPACTaHUIO CeMSTH

Jns1 3MOpHOHA/IBHOM (a3bl pocTa KJIETKH Hanbosiee XapaKTepHO
yBeJIMYeHre pasMepoB KJIeTKH
yTOJIILeHre K/IeTOUYHOW CTeHKH

oOpa3oBaHue 1[eHTPa/IbHOM BaKyOJI!

+KJ/IeTOYHOe Jie/ieHne

MakcuMma/ibHBIN POCT cTedJisi B BBICOTY HaO/TI0aeTcst

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

TIpY HellpepbIBHOM OCBeLleHU!

Tabmna 6.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIIeTeHI[UH

Kopg u
HavlMeHOBaHUe
WHJUKaTopa
JOCTY>KEeHUST
KOMITeTeHLIUM (4acTu
KOMIIeTEeHIUH )

Kputepuu oieHrBaHus c)OPMHUPOBAHHOCTH KOMITETEHL[UU

(4acTH KOMIEeTEeHIINM)

Ha 0a30BOM ypOBHe

Hd ITOBBINI€EHHOM YpPOBHE

COOTBETCTBYeT
OL|eHKe
«YJIOBIIETBOPUTEJILHO

COOTBETCTBYET
OLl€HKEe «XOpOII0»
65-85% ot

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




» MaKCUMaJIbHOT O MaKCHUMaJTbHOT'O
50-64% ot banna Ganna
MaKCHUMaJIbHOT'O
Ganna
OIIK-1. Crypent ucnonsdyetr | CTygeHT CTyJeHT UC0JIb3yeT
WJI-1. Vicnons3yer | 3HaHHs OCHOBHBIX WCTIOb3YeT 3HAHUsI | 3HAHWe OCHOBHBIX
OCHOBHBIE 3aKOHbI 3aKOHOB OCHOBHBIX 3aKOHOB | 3aKOHOB
eCTECTBeHHOHAYHHbI MaTeMaTHUeCKUX U MaTeMaTHYeCKUX U | MaTeMaTUUYeCKHX,
eCTeCTBEHHbIX HayK, | eCTeCTBEHHbIX HayK, | eCTeCTBeHHOHayUHBIX
X AACLHILIH AT HO UCTIBITHIBAET HO JIOTTyCKaeT u
pEeIIeHNA 3aTPy/JHEHHs B HETOYHOCTH B ob1enpodeccroHab
CTaHJAPTHBIX 33/ja4 | MpUMeHEeHWH JaHHBIX | TTPUMEHEeHUN HBIX TUCLIATI/IVH,
B oOstacTu 3aKOHOB /IJIs PellleHrs1 | JaHHbIX 3aKOHOB HEOOXOIUMBIX [IJIst
naHmaTHOR CTaHZAPTHBIX 33Jjau B | ZIJIs1 PeIeHust pellleHUsT TUTIOBBIX
APXHTEKTYPBI objlactu 5 CTaH/APTHBIX 3a/lay | 3a/lay B 06nach1/1
naHgmadTHON B 0bO/acTH naHmadTHOM
ApPXUTEKTYPBI nangmadTHOU apXUTEKTYPBI.
apXUTEKTYPhI
OIIK-5. CrypgeHnt ucnonb3yet | CTyaeHT CTyJeHT UCrosb3yeT
WJI-1. Vicnons3yer | CPEACTBA M METOAbI HCTIONb3yeT Cpe/CTBa U METO/bl
CPe/ICTBa U MeToIbl paboThI € CpeZiCcTBa U METObI | pabOThI C
paBoTsi ¢ oubmmorpaduuecku- | paboThl C oubmorpaduueckum
MU, apXUBHBIMHU oubmorpaduuec- Y, apXUBHBIMU
bubmiorpaduecku- WCTOYHHUKAMH, HO KUMH, DXUBHBIMA | UCTOUHHUKAMH
MU, apXUBHBIMA HCTILITLIBAET MCTOYHUKAMH, HO
WUCTOYHUKAMHU 3aTpyHEHUS JIOTTyCKaeT
HETOUYHOCTH B
MIpUMeHeHU!
JTAHHBIX METOJIOB
JUTST PeLleHust
MOCTaB/IEHHBIX
3a7au

Moaynb 7 - AjanTaijus U yCTOHYMBOCTb PacTeHui

Bonpocs! Aist 00CyKaeHus NPH 3a1uTe 1a00paTopHbBIX padorT:

1.
2.

Uem pa3nnuaroTCsi MOPO30yCTOMUYMBOCTE M 3MMOCTOMKOCTD?

[Tpu KakuX yCIOBUSAX NPOMCXOJAT MepBasi U BTOpast CTaZjuM 3aKa/JIuBaHUs pacCTeHUM K
MOpO3Yy?

B yem cocTouT 3ajuTHOE eliCTBHe caxapoB?

Kak BnusieT copepskaHue CBOOOJHOM UM CBSI3aHHOM BO/Ibl HA MODPO30YCTOWUMBOCTD
pacTteHuu?

Kakue cymjecTByroiijie MeToAbl OOpPEObI €  BBIIPEBAaHWEM, BBIMOKAHWEM W
BBINTMPAHUEM PaCTeHUN?

[ToueMy WuWMEHHO pOCT SIB/SIeTCS TJIaBHbIM [UAarHOCTUYECKUM TIOKa3aTesieM
YCTOMUMBOCTH pacTeHU# K HeOIaronpusTHbIM YCIOBHUSIM Cpe/ibI?

[TouemMy TpuU [UArHOCTHKe YCTOMUMBOCTH HeOOXOAMMO CpaBHEHHe C M3BeCTHLIMU
copTamH-KnaccudukaTopamu?



8. Kakue MeTo/ibl UCIO/IB3YIOTCA [J151 JUaTHOCTUKHY COJIEYCTOMUMBOCTU PaCTEHUIA?

9. Kakuwe u3Mo/sOrHUeCKHe METOAbl MOTYT OBITh HWCIOB30BAHBI /i1  OLEHKH
COCTOSIHUS O3UMBIX T10CJ/Ie TIePe3UMOBKU?

10. B kakux ciayvyasx UH(OPMATUBHO Ofpefie/ieHue COJep)KaHusi CaxapoB B
pPacTUTEJIbHBIX TKAHSX?

TecTupoBanue

IIpruuHo¥ ruden pacTeHuil MPU BbINPeBaHUH ABJIAETCHA

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

+UCTOIIIeHNe PACTEHUS B pe3y/ibTaTe J0BOJIbHO OOJIBIIION MHTEHCUBHOCTH JIbIXaHUSI TIOZ, TOJICTBIM
C/I0eM CHera B YC/IOBUSIX MSATKOW 3UMbI

pa3pbIB KOpHel, BbI3BaHHBIN TEM, UTO CHErOBast BOZIa, 00pa30BaBILasiCsl BO BPeMsI OTTere/n U
BIIMTABLIASICS B [IOYBY, TIPU MOXO0I0JAHUU 3aMep3aeT U pacllvpsisiCh TTOJHUMAeT BEPXHUN CJI0U
TIOYBbI

oOpa3oBaHKe U3 CHEroBOW BO/IbI Hafl PAaCTeHUeM TIPH MOX0JI0JaHUH JIeJsTHON KOPKU

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

TUAPOGUTHI

+KCcepoduThI

Me30(UThI

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

+HaKoI/leHre 0CMOTHMYeCKH aKTUBHBIX BelleCTB

cojiepykKaHue BOJIBIIIOro KOJIMYeCTBa BOZbl B TKAHSAX

BBICOKAsi YHTEHCUBHOCTb [IbIXaHUsI

3alMTHHIMH Bell[eCTBAMH Y PacTeHUH SIBJISIIOTCS
+caxapa

JKUPBI

OpraHuyvecKue KUCI0Tbl

aMUHOKHUC/IOTBI

B ocHOBe noJieraHusi paCTeHHH JIeKUT
OoJiblIIOe COZIep)KaHUe BO/IbI B PAaCTEHUU

HU3KOe COZiepyKaHue BOZIbl B PACTEHHUH

+csmaboe pa3BUTHE MeXaHUYeCKOM TKaH!U COJTIOMUHBI

IIpuuuHoO¥ rude/ M pacTeHui MPU BHIMUPAHUH SIBJISIETCS

yCuieHre aHa3pOOHBIX MPOLIeCCOB, yMeHblileHHe chHTe3a AT®d, HakorIeHe CIIUPTOB,
anb/leru/ioB

WCTOLL[eHre pacTeHuUs B pe3yJ/ibTaTe 0BObHO OOJIBIION WHTeHCUBHOCTH AbIXaHUs MO, TOICTBIM
CJI0OEM CHeTa B YCJIOBUSIX MSITKOU 3UMBbI



+pa3pbIB KOPHEH, BbI3BaHHbIN Te€M, UTO CHeroBasi Bo/ia, 00pa30BaBIiiasiCs BO BpeMs OTTEIe/N U
BIUTABILIASICS B TIOYBY, MPU IMOXOJI0JaHUU 3aMep3aeT U PacllvpsisiCh PUMTOAHUMAeT BePXHUIM
CJIOU TTIOYBBI

obpa3oBaHue U3 CHErOBOM BOZIbI HaJl PACTEHUEM TIPH ITOXOJIOZAHUY JIe/ITHOW KOPKU

Pacrenus, npou3spacrarwiiye Ha HACOJIeHHbBIX MOYBaX
+ranoduThbl

KCepoUThI

Me30(UThI

SMUPUTBI

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

BUTaMUHEI

+1TIpOJIUH

METUOHUH

Mopo030CTOMKOCTH - 3TO

CIMOCOOHOCTD MEePEeHOCHUTh HU3KKE TTOJI0KUTE/TbHBIE TEMITEPaTypPhl
+CIoCOOHOCTh TIEPEHOCUTb HU3KHE OTPHUIIATE/TbHbIE TeMITePaTyphl
CIOCOOHOCTD MTEPEHOCHUTD AEHCTBYE JIeISTHON KOPKH
CTIIOCOOHOCTE ITePeHOCUTb 3aMOPO3KH

BemiecTBa, HCII0/1b3YOIIHECS A1 00PBOBI C MO/IeraHHeM
+peTapAaHThbI
nedho/aHThI
L[UTOKWUHUHBI

repOULIU/IbI

TIpuunHo¥ rude/ M pacTeHui NpU BHIMOKAHUH ABJISIETCS

+ycueHre aHa3pPOOHBIX TIPOLIECCOB, yMeHbIleHHe cuHTe3a AT®, HakorieHre
CIIUPTOB,a/Ib/IeTU/I0B

HCTOLIIeHHe PacTeHHH B pe3y/bTare JOBOILHO OO0/bIION MHTEHCUBHOCTH JIbIXaHUSI TIOf]

TOJICTBIM CJIOEM CHera B YCJIOBUSIX MATKOW 3MMBbI

pa3pbIB KOPHEH, BbI3BaHHBIN TeM, UTO CHeroBast BO/ia, 00pa30BaBILIasiCsi BO BPeMsi OTTEIe/H, U
BIMTABLIASICS B [IOYBY, NIPU M1OX0/I0Z@HUU 3aMep3aeT, U PacLLMpsIsiCh PUTIOJHUMAET BEPXHHUI CI0U
TI0YBbI

oOpa3oBaHue U3 CHerOBOM BOZIbI HaJl paCTeHHeM TPH MOXO0JIO[AHUM Jie/ITHOW KOPKU

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

T0sIB/IeHHE BCXO/IOB

L[BeTeHUsI

+3aKJ/1ajKi reHepaTUBHBIX OPraHOB

X0/100CTONKOCTh PacTeHUH 3T0



CrIOCOGHOCTh PACTEHUH TePEHOCHTh HU3KHE OTPULIATE/TbHBIE TEMITEPATYPhI
CIOCOOHOCTD MePEHOCUTh TIEPEMEHHBIE TEMITEPATYPhI

+CroCoOHOCTD MEPEHOCUTh HU3KKE TI0JIOXKUTE/TbHBIE TEMITEPATYPhI
C1OCOGHOCTH TIEPEHOCUTh HeOOTbIIIe OTPULIATE/THbHBIE TEMITEPATYPhI

IIpu nmoAroToBKe K 3UMe y pacTeHHi HAKAI/IMBAKOTCSA B 00/IBIIOM KOJIHYECTBE
+caxapa

HYK/IEMHOBbI€ KUCJ/IOThI

JKUPBI

OeKu

Y cTOMUHMBOCTH pacTeHUH K He0/IaronpuATHBIM (paKTOpaM cpe/bl 00yC/I0B/IeHa
CTabWIBHOCTBIO (aKTOPOB CpPe/ibl

aMIIUTYZ0M OTK/IOHEHUSs! (Pr3U0I0THYeCKUX MPOLIeCCOB

CKOPOCTBIO BO3BpaTa K UCXOZHOMY YPOBHIO

+aMIUTTY/I0M OTK/IOHEeHUsT (PM3UO0JIOTMIeCKHX TPOLIECCOB OT HOPMBI M CKOPOCTBIO BO3BpaTa K
HCXO/IHOMY YPOBHIO

Oommmu NpU3HAKaAMHU MOBPEX/{eHUsI pacTeHui TOKCHYeCKHMH raamu
SIBJIAIOTCSA

+HeKpO3 JIMCTheB U Jja/ibHelIIee UX OTMUpPaHUe

TIOKeJITeHHe JTIUCTHEB

obpa3oBaHus OyphIX MATeH Ha CTeOIIxX

(broneToBbBIN HaJIeT Ha JINCThSIX

K ToHKO/MCTHBIM KcepoduTam oTHOCATCS
KaKTYChl

arasa

+KOBbUTb

TO/TbIHb

Y cnoBusivMu nepBoi (¢a3bl 3aKa/TMBaHMs SIBJIAIOTCS
CBET U MOBBIILIEHHe TeMITepaTypbl B HOUHOE BPeMst
riepeMeHHbIe TeMITepaTyphbl

+CBeT U MOHWKeHUe TeMIlepaTypbl HOUbIO

TIOCTOSIHHO HU3KHE TeMITepPaTyphbl

Crenenn MOBPEXXAECHUSA paCTMTEHBHOﬁ TKdAdHHU MO>XHO JUAI'HOCTHUPOBATH 110
YB&J/IMUEHUI0 JUCITIEPCHOCTH [IUTOI/Ia3MbI

+TIOBBIILIEHUIO CPO/CTBA K KPACUTEISIM

Ha/TMYHIO I1/1a3MOJIN3a

BBIXO/1y BEIIECTB U3 KJ/IETOK

IToka3arenem MNOBPEXJCHUA paCTI/ITEJIbHOﬁ KJ/IETKH CTY)XXHUT
Ha/januuue KpaCHTEHEﬁ B BdAKYOJIAX
+TIOBBILIIEHUE CPOACTBA K KPACUTe/IsAM LI TOI/1a3Mbl



HUTU ['exTa
LIUTOPpH3

Ta6mna 7.1 — Kpurepun orjeHku ¢)oOpMHUPOBAaHHOCTH KOMIETeHI[UI

Kon u Kpurepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIMU
HavMeHOBaHUe (4acTv KOMMeTeHI 1K)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha IOBBILIEHHOM YPOBHE
JOCTHKeHUsT COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLIMH (YacTH OLleHKe OIIEHKE «XOpOIII0» OLIEHKE «OT/IMUHO»
KOMITeTEHLUN) «Y[I0BJIETBOPUTE/IBHO 65-85% ot 86-100% ot
» MaKCHUMaJIbHOTO MaKCHUMaJIbHOT'O
50-64% ot Gamnna 6amia
MaKCHUMaJIbHOT'O
6ana
OITK-1. Crypgent ucnonb3yet | CTyaeHT CTyJeHT UCrosb3yeT

N-1. Mcnons3yer

3HaHHUA OCHOBHBIX

HCIIO0JIb3yeT 3HaHUA

3HaHHEe OCHOBHBIX

OCHOBHBIE 3aKOHbI 3aKOHOB OCHOBHBIX 3aKOHOB | 3aKOHOB
MaTeMaTUuecKux U MaTeMaTUUeCKUX U | MaTeMaTU4yecKux,
ecTeCTBeHHOHaYUHbI
eCTeCTBEHHBIX HayK, | eCTeCTBeHHbIX HayK, | eCTeCTBeHHOHayUHbIX
X AMCHUTIIH 74 HO UCIIbITHIBAET HO JI0TyCKaeT u
PEHIeHHs 3aTpy/AHEHUs B HETOYHOCTH B obienpodeccruoHanb
CTaHJapTHBIX 3a7a4 INIpUMEHEeHUHU JaHHbIX | IIPUMEHEeHUN HBIX IUCLUILINH,
B oOstacTu 3aKOHOB /151 PellleHrs1 | JaHHbIX 3aKOHOB HEOOXOUMBIX [Ijist
nanmadTHOM CTaHJApPTHBIX 33/la4 B | [Jis1 pelleHust pellieHus] TUTIOBbIX
APXHTEKTYBI obsactu } CTaHJAPTHBIX 33Jau | 3a/jau B 0611acuT1/1
naHAmapTHOM B 00J1aCTH JaHamahTHOM
apXUTEKTYPhI nangmadTHOU apXUTEKTYPBHI.
apXUTEKTYyphbl
OIIK-5. Crypent ucnonesyer | CTygeHT CTyJeHT Ucnosb3yer
WJI-1. Vicnons3yer | CPEACTBA M METOABI WCTIO/b3yeT Cpe/CcTBa U MeTO/ibl
CPeJCTBA U METO/IbI paboThI € Cpe/iCTBa M METOZIbI | pabOTHI C
paboTi ¢ oubsmorpaduuecku- | paboThl C Oubmorpaduueckum
. MU, apXUBHBIMU oubmmorpaduuec- Y, apXUBHBIMHU
HOmAOr pauTIecKy- VCTOYHHKAMH, HO KUMH, apXUBHBIMA | HICTOUHHUKaMHU
MM, apXUBHBIMU UCIIBLITLIBAET UCTOYHHKAMHU, HO
ACTOYHUKaMH 3aTpyAHeHHUs JOMNyCKaeT
HETOUHOCTH B
NpUMeHeHU!
JlaHHBIX METO/OB
JUTsI peLleHust
MOCTaB/IeHHBIX
3ajau
OIIK-5. Crygpent ucnonesyer | CTygeHT CTyJeHT UCrnosb3yeT
WJI-2. Vcnonb3yeT | METOO/IOTHIO HCTIO/b3yeT METOZ0JIOTHIO
METOJI0/IOTHIO aHasiv3a JJaHHBIX O MeTO/I0JIOTUIO aHasv3a JJaHHBIX O
COL[MaJ/IbHO- aHaJM3a JJaHHbIX O COL[MaJ/IbHO-
aHasiM3a JIaHHbIX O
KY/IbTYPHBIX COLIMAJTbHO- KY/bTYPHBIX
COLIMAJTbHO- o .
YC/IOBUSIX paiioHa KYJIbTYPHBIX YC/IOBUSIX paiioHa
KY/IbTypHBIX na”amadTHOTO YCJIOBUSIX pailioHa JaHmagdTHOrO
YCJIOBUSIX paiioHa CTPOUTEJILCTBA, JaHAaQTHOTO CTPOUTEJILCTBA,




naHAmagdTHOro
CTPOUTENTbCTBA,
BKJ/TFOUast
HabJTI0/IeHye, oTpoc,
WHTEPBbIOMPOBAHKE
Y aHKeTHPOBaHHUe

BKJIIOUast
HabJTro/IeHue, OTIpOoC,
HMHTEPBLIOMPOBAHKE U
aHKeTHPOBaHHe, HO
VICIIBITHIBAET
3aTpyJHEeHUs

CTPOUTE/ILCTBA,
BK/TIOUast
HabmrogeHue,
OT1pOC,
HMHTEPBLIOMPOBaHHUE
Y aHKeTUPOBaHUe,
HO JIOTTyCKaeT
HETOUHOCTHU B
MIPUMEHEeHUH
JTaHHBIX METO/IOB
TSI PeLleHust
TOCTaBJ/IEHHBIX

3a7au

BKJIIOUast
HabJTroZieHre, ompoc,
HMHTEPBLIOMPOBAHNE U
AHKeTHPOBAHHE

2 OHEHUBAHUME ITMCBMEHHBIX PABOT CTYJEHTOB,
PEI'TTAMEHTUPYEMBIX YYEBHBIM IIJTAHOM
[TucbMeHHBbIe PaOOTHI TTO AUCLIATIIMHE YUeOHBIM I/IaHOM He TIpelyCMOTPeHbI

3 OIPEJEJIEHUE PE3YJ/IbTATA ITPOMEX/JAYTOUYHON ATTECTAIIN

dopma NMpOMeKyTOYHOM aTTeCcTalyu M0 AUCLIUIIMHE 9K3aMeH.

OkoHuYaTesTbHbIE pe3y/abTaThl 00yueHHs1 ((OPMHUPOBaHMSI KOMIIETEHLIMI) OTpe/eIstoTCs
TOCPeAICTBOM TiepeBofia 0asioB, HAOpaHHBIX CTYJEHTOM B MPOL[eCCe OCBOEHUS AUCLIMITIUHBI, B

OLIEHKHU:

— 0a30BbIii ypoBeHb C(HOPMHPOBAHHOCTH KOMITETEHLIMM CUMTAeTCS AOCTUTHYTBIM eciTh

pe3ysibTaT O0O0y4eHHWs COOTBETCTBYeT OL|eHKe

peNUTHHTOBBIX 0asioB);

«yposnetsopurenbHO» (50 g0 64

— TIOBBIIIEHHBIM YPOBeHb C(OPMUPOBAHHOCTH KOMIETEHLIMA CUMTAeTCs [OCTUTHYTBIM,

eC/id pe3y/nbTaT 00yueHHs] COOTBETCTBYET OL[eHKaM «XOpolo» (65-85 penTHHTOBBIX
6as1710B) U «OTJUYHO» (86-100 peNTUHrOBBIX HasIoB).

4 TIOPSIIOK ITPOBEJEHNA ITIOBTOPHOM ITPOMEXXYTOUYHOMN ATTECTAIIUA

dopma NMpOMeKyTOYHOM aTTecTalyu T0 JUCLIUIIMHE 5K3aMeH.

HOBTOpHaH MPOMEXYTOUHAA aTTeCTalus 110 AUCLHUIT/IMHE TTPOBOAWTCA C UCIT0/Ib30BaAHUEM

3aflaHuM 7151 OLleHKH C)OPMUPOBAHHOCTH KOMIIeTeHLMi Ha 6a30BOM ypOBHeE IO BCEM MOJYJISIM,

BXOJSLUM B CTPYKTYPY AUCLMIUIMHBI 3a CeMecCTp,

dKaIeMNYEeCKYHO 3aJ0/DKEHHOCTD.

Mo wuTOraM KOTOPOro CTYAE€HT HMeeT

OIIEHO‘IHBIE MdTepHUa/Ibl H CpPeACTBa [AJid IIPpOBeAEeHHUA HOBTOPHOﬁ HpOME)KYTOHHOﬁ

aTTecTaluu

Boripocs! K 3k3ameHny

Teopemuueckue 8onpocbl

1. TI'naBHemme
Tumupssesa.

3Tanbl pa3BUTHUS  (PU3MOIOTUM  pacTeHUi.

2. BuwusiHve TemrmepaTypbl Ha pocT. Tepmonepuoausm.

w

4. CTpyKTypa ¥ (yHKLUU BOJPBIL.

ConeycToiunMBOCTb pacTeHU. THIIbI TalohUTOB.

3Hauenne pabor K.A.



16.
17.

18.

19.

20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.
42.

KakoBbl ~ BO3MOXKHbIe ~ TIYTM  TIOBBIIIEHUS  (DOTOCMHTETHUECKOW  aKTUBHOCTU
CeJTbCKOXO035THCTBEHHBIX KY/BTYP.

Merto/b! pU3MOIOTHN pacTeHUH.

[Mutanue pacteHuii a3otoM, hochopom, Kamuem.

@DUTOrOPMOHBI — CTUMYJISITOPBI U KHTHOUTOPBI POCTOBBIX IPOLIECCOB.

OCHOBHOW TYTb AbIXaHWsI PaCTeHUH. JlpIxaTe/ibHble CyOCTpaThl. DHEPreTUYeCKUi BhIXO[.

. C uem cBsi3aHO U3MeHeHHe (DOPMbI pacTeHUM MPY STUOMSLIUU B TEMHOTe?

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

. CBeTost0OMBBIE U TeHeBble pacTeHus. PU3NOIOrUeCKre Pa3Inuusi MeX/y HUMH.

. Butramunsl. Knaccudukarus. 3HaueHue.

. [Tentro3odocdaTHbIi yTh AblxaHusi. Ero 3HaueHue U SHepreTUUeCcKuil BHIXOJ.

. HemoctaTok KakvMx MHHepajbHBIX BelLeCTB B TOYBe OTPULIATEJIbHO CKa3bIBaeTCs Ha

MPOAYKTUBHOCTH (POTOCHHTE3a?

Knaccudukarus 6enkoB. CTpyKTypa U QyHKLUHN O€IKOB.

PerynupoBaHue /ibIXaHUs B [1€pPHUO/, BereTaluy U NPy XpaHeHUH CebCKOX035HCTBEHHbIX
MIPOJYKTOB.

Krerka kak ocmoThueckass cucreMa. [IBrKeHuWe BOJBI B CHUCTeMe I10YBa-pacTeHHe-
aTmocdepa.

HeoOxopuMble pacTeHWI0 MHUKPO- W MakKpO3/IeMeHTBbI, UX yCBOsSieMble COeJUHEHHUS] U
¢u3rooruueckas posib.

Kak ornpezienuth CKOpOCIIeNIOCTh COPTa Ha PAHHUX 3Tarax OHToreHesa?

CocTosiHMe BO/ibl B TKaHsIX U ee (hrsnosiornyeckasi posib. Bogoobme.

depmenTsI. VX Gronoruyeckasi posb, XMMHUUeCKast IPUPO/a, KaacCUpUKaLusl.
buodusrka ¢porocuHTesa. LIuknmyeckoe v HellUKIM4eckoe GotodochopuirpoBaHue.
XapakTepucTHKa a3po6Hoi (a3bl AbIXaHUsl, €ero Peryssiiys U SHepreTka.

M36bITOK KakMX y7100peHu yXyAllaeT YC/I0BUs TIepe3MOBKH 03UMBIX KYJIBTYpP?
KopHeBass cucrema Kak opraH MOIVIOLIEeHMS BOJbl. BepXHWM W HWKHUM JBUrarenu
BOJIHOT'O TOKa.

HyknernHoBbIe KuC/0ThL. VX ctpoeHue. dyHkiun. buocunTes Gesnka.

[ToHsiTHe 06 OHTOTeHe3e, POCTe W Pa3BUTHU pPacTeHUM.

I'mukomms, ero perynsuys U SHepreTyka.

KakoB 06pruH0 Habmogaembiii KI1/J ¢oTocrHTe3a MoceBoB?

@®opMmbl BOABI B I10YBE U ee JOCTYITHOCTb paCTeHUs!.

[Tokou y pacrenui. Tunel nokost. Teopyuu MoOKosL.

OcobenHoctu potocunTe3a y C3 u C4 pacTeHUH.

[pixaTenbHbIN KO3 (QULIMEHT U METO/bI €r0 Orpe/ie/ieHUs.

TIoYeMy BO BpeMsl 3aCyXH yA0OpeHre MOKeT HaHeCT! Bpe[?

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

MexaHnuecKue, XMMUUECKHe U ApYyTre CriocoObl yIIpaBIeH|si POCTOM PaCTeHHH.
OxkucmurensHoedochoOpUIpoBaHe Ha ypoBHe cyOctpata W B 37M€KTPOHHO-
TPaHCITIOPTHOM LielH.

doTocuHTE3 110 TUTTY TOACTAHKOBBIX (CAM — MeTabomm3m).

Kakuve umeroTCsi pa3iuuvsi Mexay MeMmOpaHaMu pasHbIX opraHe/ul KiaeTku? Kakue
(yHKLIMY BBITIO/IHSIOT BHYTPeHHUe MeMOpaHbI XJI0pPOT/IaCTOB M MUTOXOHPUIA?
Tpancnvpanus. Mexanusmsl Tpadcrivpauyy. Pons ABK B perynsiuu TpaHcrivpanyu.
3aBUCHMOCTH MOIJIOIeHHsI MUHEPA/IbHBIX COJIEN OT BHYTPEHHUX U BHEIIHKX (PAKTOPOB.
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banaHc sHepruu rnpu JpixaHud. Ponb JbixaHusi B OMOCHHTETHYeCKUX MpoLieccax.
KopHeBoe naBnenve. MexaHn3m KOPHEBOIO /laBjieHHe.

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

PapuanbHOe repeMeltieHre HOHOB B KOPHSIX. [IBibKeHHe 10 CUMILIACTY Y aroIviacTy.
CeeToKy/bTypa. BeipaiiiBanue pacrenuii 6e3 ecTeCTBeHHOTO 00JTyueHusl.

M36bITOK KaKUX yZ0OpeHui BbI3bIBaeT TojleraHre pacTeHui?

XUMHUUECKUM COCTaB U CTPOeHHe KJIeTOYHOM 000JIOUKH, ee pojb B TIOTJIOL[eHUA
BetecTB. [ToHsTHE O CBOOOHOM TIPOCTPAHCTBE KITETKHU.

[Tonsitre 0 pusnronornueckoit 3¢HeKTUBHOCTH AbIXaHUS.

Xumuueckasi ¥ 6roiornyeckast 0CO6eHHOCTH TeMHOBOM (ha3bl GoTOCHHTE3A.

HuTpatHOe 1 aMMOHMIHOe IUTaHNe PaCTeHUH.

Jluct kak opraH (oTocuHTe3a. XJIOPOIJIACThl, UX COCTaB, CTPYKTypa U (YHKLUU.
[TurMeHTHI MJIACTUJ, UX POJIb B (DOTOCUHTE3E.

[MTpucnocob/1eHHOCTh OHTOTeHe3a U YC/IOBHSI CPe/ibl.

Tpancnvpanysi, ee pa3mepsl ¥ OMOJIOTHYECKOe 3HaUeHHEe.

TpaHCIIOpT OpraHNyYecKyx BelecTB, ero MeXaHu3M U PeryJisiusl.

Kakue dwusmonornueckue rokasaTesd MOTYT ObITh MCIIO/Ib30BaHbl /ISl ONTUMH3AL[UH
BO/IHOTO pe)KMa pacTeHHil.

KneTtka Kak Lie/locTHast )kuBasi cucteMa. OCHOBHbIE OPTaHOU/Ibl KJIETKH, UX POJIb.
Buonornyeckoe oKucieHue — AbIxaHWe ¥ OpoykKeHHe, UX OT/IMYKe OT TOPeHMSI.

C yeM CBsi3aHO 3aTpyJHeHHe TOTJIOTUTEe/ILHOM /esATeTbHOCTH KOPHS Ha 3a00/I0UeHHBIX U
repeyB/ia)KHEHHBIX TTOUBax?

Vctopusi usydyeHusi npixaHust. OOIasi xapakTepUCTUKA [AbIXaHWs W €ro 3HaueHue B
JKWU3HU pacTeHUH.

[MorsiomeHre U BbiZieJieHWE BelljeCTB K/IeTKOW. MemMOpaHbl M MX TPOHUIIAEMOCTh ISt
pa3/IMUHBIX BeleCTB.

PasButue pactenuii. Mopdodu3nonornyeckrie Bo3pacTHble N3MeHeHUs! Y paCTeHuH.
CgetoBas ¢a3za porocrHTe3a. POTOOKHCIEHHE BOJbI.

UTo Takoe MapHUKOBBIM 3P eKT?

buoxumus ycBoenusi CO, B ¢oTocuHTeze. Mopdonaoruueckve U (puanonoruyeckre
ocobennoctu otmmuusi C3 u C4 pacTeHHH.

Mop030CTONKOCTb pacTeHU.

VIHTeHCUBHOCTb [IbIXaHUSl, €e 3aBUCUMOCTb OT pa3/idyHbiX (DaKTOPOB, MeETO/IbI
orpe/iesieHusl.

Bopnbiii 6amaHc pacteHuil. BogHbiil edUIUT U ero BAUSHUE Ha (DU3MOIOrHUecKUe
TIPOLIeCChl PaCTeHUIA.

HazoBurte ¢akTOpbl, CrI0COOCTBYIOLI[ME HAKOTUIEHHUIO HUTPATOB B TKAHSIX PACTeHU.
dusnonorusi 1 6GMOXUMUsI TIpopacTaHus ceMsiH. Tpu (pa3bl pocTa KIeTok.

dotocucremsl 1 1 2. buodusuka poTocuHTesa.

KopHeBoe fiaByieHue, ero 3aBUCMMOCTb OT BHEIITHUX U BHYTPEeHHUX (DaKTOPOB.

Crpecc y pacrennii. ®a3pl cTpecca. OcobeHHOCTH (PH3MOIOTUYECKHX TIPOLIECCOB TIPU
3TOM.

HepocTaTok Kakoro 3jieMeHTa BbI3bIBaeT CyXOBEPIIMHHOCTD T/I0/[OBbIX /IepeBheB?
dusnonornyeckrie 0OCHOBBI IIPUMEHeHUs YA00peHUi.

BnusiHue Ha pacTteHue W30bITKa Bary. [ToseraHue pacTeHU.

KII[ dpoTocunTe3a, briosioruueckasi U Xo3siiiCTBeHHast TPOAYKTUBHOCTb.



79. PerynupoBaHue /bIXaHuUs TIPU XPaHEHHH CEMSIH U COYHOM MPOAYKLIMH.

80. Kakue pactenus oTocuHTe3upytoT 1o tumy Cs u Cy.

81. 3aBMCMMOCTb pOCTa OT BHYTPeHHUX (akKTOpPOB. DPUTOTOPMOHBI U MX POJIb B JKU3HU
pacTeHul.

82. ®oTtocuHTes u ypoxkail. IIpoaykTHBHOCTH (DOTOCHHTE3a pacTeHWM U CrocoObl ee
TIOBBILLIEHUS.

83. OcobeHHOCTH CTPOeHUsI KOPHEBOM CHCTeMbI KaK OpraHa IOrJIOIIeHUs] BOJpI.

84. MUTOXOHApWH, UX CTPOEHUEe, XUMUUeCKUW COCTaB U (QyHKLUU.

85. Ipu Kakux yc/ioBUsix Hab/r0AaeTcsi MaKCUMaJIbHBINA POCT CTebJIs B BLICOTY?

86. 3aBMCHMOCTB pOCTa OT BHEIIHUX ()aKTOPOB.

87. 3UMOCTOMKOCTb pacTeHUM.

88. DHepreTHuUeCcKuii OaaHC JTUCTA.

89. KuHeTuka epMeHTaTUBHBIX TIPOL[eCCOB. Y paBHeHHe Muxasnuca-MeHTeH.

90. PocToBbIe ¥ TYpPropHbIe IBU)KEHUS Y PACTEHUH.

91. Ilukn Kpeb6ca. CBsi3b bIXaHUSI C OMOCHHTE30M BeIIleCTB.

92. TIlurMeHTHasi CUCTeMa y pacTeHUl. XMMUUeCKHil COCTaB MUrMeHTOB. VX cBolCTBa.

93. ®u3Mo/0TUsl YCTEUYHBIX [IBHKEHUH, UX PeryJisiusl.

94. KakoBO 3HaueHHe MeToJia Ky/IbTYPbl U30JMPOBaHHBIX MMPOTOIUIACTOB, KJIETOK U TKaHe!
AJ1s1 PU3UOJIOTHY PACTeHUH U OMOTEXHOIOTHH.

95. Pa3ipa)KMMOCTh: TIOPOT, KOJIMYeCTBO, CYMMaLMsl pa3Apa’kKeHusl.

96. MeTo/pl BOAHBIX U TIeCYaHBIX KY/IBTYD. BrIpaliyBaHue pacTeHui Oe3 MOuBbI.

97. [1naHeTapHoe 3HaueHue poTtocuHTe3a. CBsA3b OTOCHHTE3a U IbIXaHUS.

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

99. KakrMy MexaHHW3MaMU pPacro/iaratoT paCTeHus AJis 3alUThbl OT KOHKYPUPYIOLLUX C HUMU

pacTeHui.

100. YrneBoabl pacTeHud. XHMHUYECKOe CTpPOeHHe, CofepKaHhe U (QYHKLUU
OT/le/IbHBIX TPYIIII.

101. [Tepenoc snekTpoHoB o OTL] pu ApIXaHUU paCTeHUN.

102. ®u3snosornyecKkue OCHOBBI NPUMEHEHMS! Pery/asTOpOB pocTa B JaHALA(THOM
Jv3aiiHe.

103. Bnusinue BHeIIHMX W BHYTPeHHUX (DaKTOPOB Ha CKOpPOCTb (POTOCUHTE3a.
B3aumogeiictBue GakTopoB rnpu GOTOCUHTE3E.

104. [bixaTenbHble (epMEHTBI M OKHUC/IUTEbHO-BOCCTAHOBUTE/bHbIE CUCTEMBI.
OHepreTuyeckas U usronoruueckas 3hGeKTUBHOCTD JbIXaHMUS.

105. MembOpaHsbI KeTku. VX cTpoeHue, QyHKIMH, (pHU3M0I0TUYeCKasi poJib.

106. MexaHnu3m morsoujeHusi cosieli. OTHOCHUTe/IbHAasi He3aBUCUMOCTD TOIVIOLLeHUS
BO/IbI U COJIEN.

107. Jlunupl, UX cofep)kaHue B paCTeHUHU U POJib.

108. [lnacTuAbl pacTUTENILHOW K/I€TKW, WX TMHUTMEeHTHbIEe CHCTeMbl M CIIOCOOHOCTB
CBSI3bIBAaTh CBETOBYIO SHEPTHIO.

109. TpaHcrupanoHHbId ~ KO3hduuyeHT #  Ko3bduLyeHT  BogomnoTpebieHus,
3aBUCHMOCTb OT YC/IOBUM Y IIyTH NOBBILIEHUS UX BEJIMYMHBI.

110. Creriudrika o6MeHa BelljecTB y pacTeHuil. MeTtabom3m U MeTabouecKue MmyTy.

111. @dusnosornyeckue HapylleHWss W TpU3HAaKU TOJOJAaHUsl y pacTeHWd Mpu

tdhocpopHoM fedpurute. [Tyt ycTpaHeHusl.
112. YPOBHU 1 MeXaHU3MbI PeTyJIsLMU B paCTUTEe/IbHBIX OpraHu3Max.



113.
114.

M3031eKTpryecKast TOuka aMUHOKHUCJIOT U OeJTKOB.
AnbTepHaTUBHBIE ITyTH [bIXaHUSl PACTeHUM, UX 3HaUYeHHe.

Ta6mna 4 — Kpurepun orjeHKH ¢()OpMHUPOBAaHHOCTH KOMIETeHI[UH
Tabmurja 4 — Kputepuu orjeHKH cpOPMUPOBAHHOCTHA KOMITETEHLUIA

Kop v HaMeHOBaHHWe WHAWKATOpa
JOCTVDKeHUsT KOMITeTeHLUM (YacTu
KOMITeTEeHLIUM )

Kputepuu otieHruBaHUs CHOPMHUPOBAHHOCTH
KOMIIeTeHI 1M (4aCTy KOMITeTEeHLIU)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OLIeHKe «y[I0BJI€TBOPUTE/IbHO» 50-
64% oT MakCcMMaJIbHOro Oasia

OIIK-1.

N/-1. Ucrionb3yeT OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAyUHbIX JUCLIUIUIMH JJ1s1
pelLleHNsT CTaH/JapTHBIX 3a/1a4 B 00/1acTH
na”AmadTHOW apXUTEKTYPhI

CTyIeHT UCTI0b3yeT 3HaHUSI OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U eCTeCTBeHHbIX HayK, HO
WCTIBITBIBAET 3aTPy/IHEeHUs B TIPUMEeHeHWH JaHHbIX
3aKOHOB /IJIs PellleHrsI CTaHAAPTHBIX 3a/jau B
obsacty naHgIadTHON apXUTEKTYpPhl

OIIK-5.

N-1. Wcnonb3yet cpefcTBa ¥ MeTOAbI
paboTel ¢ bubmorpaduueckumu,
apXMBHBIMU HCTOYHUKAMU

CTyZeHT UCTIob3yeT CPe/ICTBa U METOAbI paboThI C
oubmorpaduueckMMy, apXUBHBIMUA UCTOUHHUKAMH,
HO UCTIBITBIBAET 3aTPyAHEeHUs

OIIK-5.

N-1. Mcnonb3yeT cpefCTBa U METO/bI
paboTel ¢ bubmorpaduuecKkumMH,
apXMBHBIMHM UCTOYHHUKAMH

CTyZIeHT MCTIOo/b3yeT CPe/ICTBA M METO/bI Pa0OTHI C
oubmorpaduyeckrMy, apXUBHBIMUA UCTOYHHUKAMHU,
HO UCIIbITHIBAET 3aTPYy/AHEHUS

OIIK-5.

N-2. Vcnonb3yeT MeTOL0/I0I U0
aHa/Ii3a JJaHHbIX O COLIUAIbHO-
KY/IbTYPHBIX YCJIOBUSIX palioHa
NaHAmadTHOrO CTPOUTENIBCTBA, BK/IOUast
Habmo/ieHre, oTpoc, MHTEPBLIOWPOBAHKE
Y aHKeTUpOBaHue

CTyJeHT ucronb3yeT MeTO/0J/IOTHI0 aHan3a JaHHbIX
0 COLMA/IbHO-KY/IbTYPHBIX YCIOBUSAX paiioHa
JaHa(THOrO CTPOUTENBCTBA, BK/IIOUast
HabJr0/1eHre, OMpoC, UHTEPBLIOWPOBAHKE U
aHKeTUPOBaHue, HO UCTIbIThIBAET 3aTPYHEHUS




