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Hanpasnennocts (nmpo¢mis) «buomorus» u «Xumus»
PaGouas nporpamMma JUCHMIUIMHBL «DU3MOIOTHS PACTEHUI

ITporpammy cocTaBuiI(1):
Poanonona I'anmna Hukosiaesna

[Tpu Hanmuum 00yYarOIUXCs U3 YUCIIA JIUL C OTPAHUYEHHBIMI BO3MOXHOCTSIMU 3/10POBbsI, KOTOPBIM HEOOXOAUM OCOOBIH MOPSI0K
OCBOCHHS AUCIMITUIHHBI (MOAYJIS), MO UX JKEITAHUIO pa3padaThiBaeTCs aIalTHPOBAHHAS K OTPAHUUCHHSM UX 370pOBbs pabouast
IporpaMMa JTUCUUTUINHBI (MOTYJIS).

Pabouas InporpaMmMa JUCHUIIINHBL

®Duznonorus pacreHuit

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DesepanbHbIil FTOCYIAPCTBEHHbIH 00pa30BaTeNbHbIH CTAHIAPT BHICIIET0 00pa30BaHUs MO HAMPaBICHUIO MOAr0TOBKH 44.03.05
[enarornvyeckoe oOpazoBanue (¢ AByMs MpoUIIMH MOITOTOBKM) (YpOBeHb OakanaBpuata) (mpuka3 MunoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBAHHUHA y‘IB6HOFO IJ1aHa:

Hanpagnenue noarorosku 44.03.05 Iemaroruueckoe o6pazoBanue (C 1ByMs NPOPHUISIMH TOATOTOBKH)
Hanpagsnennocts (npoduns) «bruonorus» u « Xumus»

yrBepxkaeHHoro YuénsiM coeroM CI'CITY ot 25.03.2026 npotoxos Ne8

Pabouas mporpamMma oo0peHa Ha 3aceJaHuH Kadeapsl

BI/IOJIOFHH, 9KOJIOTUM U METOAUKH 06y‘{el-l1([ﬂ

ITpoTokoit ot 23.06.2026r. Ne 11
3aB. kadpenpoit CemeHOB A.A.

Hauansnuk YOIT

H.A. lomanuna
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazopanue (¢ AByMst MpoQuiIsiMu OATOTOBKH)
Hamnpasnennocts (mpoduns) «buonorus» u « XuMus»
PaGouas nporpamMma JUCHMIUIMHBL «DU3MOIOTHS PACTEHUI

1. LIEJIA M 3AIAYM OCBOEHM S JUCLUTIAHBI (MOLYJIST)

Leapr u3yuyeHUs IUCHUIIMHBI: (HOPMUPOBAHHE COBPEMEHHBIX IPEACTAaBICHHH O NpHpoAe (GH3MOJIOTUYECKUX IPOLIECCOB
pacTeHusl, MeXaHH3MaX MX PETYISIUN U OCHOBHBIX 3aKOHOMEPHOCTSX B3aHMOOTHOLIEHHH OpraHM3Ma ¢ BHEIIHEH cpenoi

3agaun m3ydeHHs] TUCHHILIMHBI: (OPMUPOBAHWE CHCTEMAaTH3MPOBAHHBIX 3HAHWHA B 00OJNACTH (DM3HOJIOTUH PACTCHUH C y4eTOM
coliepKaTeNnbHON crieludukn npeamera «bruonorus» B 001e00pa3oBaTenbHON IKOJIE.

O6J1acTh NpodeccuoHaIbHOM JesiTebHOCTH: 01 O6pa3oBaHue U Hayka

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

i (pasgen) OI: [51.0.07

2.1|Tpe601;aﬂml K IpeBaApPUTe/IbHOIl N0Ar0TOBKe 00y4YaloIerocs:

CopeprxaHue AUCIMIUIMHBI 0a3upyeTcs Ha MaTepualie: « AHaToMusi 1 MopdoJorus pacrenuit», «Lluronorusy», «Cucremaruka
pacTeHui ¥ rproOoOBY, « MUKPOOHOJIOTHS C OCHOBAMH BHPYCOJIOTHIY

2.2|IucuunauHbl (MOAYJIH) U MPAKTHKH, IJIS KOTOPHIX 0CBOEHNE TaHHOI JHCHHUILUIMHBI (MOTYJIs1) HEOOX0IUMO KAK
npeauiecTBylolee:

((BBCI[eHI/Ie B 6I/IOTCXHOHOFI/II/I», ((COHI/IaJ'ILHaH 9KOJIOTHS U MIPUPOAONOJIB30BAHNUCH

3. KOMIIETEHL[IA OBYYAIOILLETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUS AUCLIUTLINHBI
(MOJY.JIs)

YK-1. Cioco0eH ocyliecTBIsATh MOUCK, KpUTHYECKHI{ aHAIN3 U CMHTe3 HHGOPMAaLMH, IPUMEHATh CHCTEMHBIN MOIXO0/ IS
pelieHusi MOCTABJIEHHBIX 32124

YMeeT: aHanu3UpOBaTh 3a/1a9y (HYHKIMOHAIFHOTO XapakTepa Ha IpHUMepe PacTeHHUH, OIPENeIsITh THI U BBIIEISATh OCHOBHBIE dTaIlbI
Y AEUCTBUS IO €€ PEHICHHUIO.

YK-1.2. HaxoauT, KpUTHYECKH aHAJH3UPYET U BbIOMpPaeT HHPOPMaLHI0, HEOOXOTUMYO /IIsl pellIeHHsI OCTABJIEHHO|
3a/1a4u.

Vmeer: HaXo0qUTb, KPUTHUYICCKU aHAJIIU3UPOBATh, BI)I6paTI> I/IH(l)OpMaLII/IIO (0] (I)I/ISI/IOJ'IOFI/II/I paCTeHI/Iﬁ AT peHICHUS HpCZ[HO)I(CHHOﬁ
3aJa4M.

YK-1.3. PaccmaTpuBaeT pa3jM4yHble BAPUAHTHI PelIeHusl 32/1a4H, OLeHNBAET UX MPEUMYIIeCTBA U PHCKH.

YMeer: pemath 3a1a4y 1o (U3NOJIOTUU PACTEHUH Pa3IMUHBIMU CIIOCOOAaMH, OLIEHUBATh MPEUMYIECTBA H HEJOCTATKH TOTO WIIN
WHOTO crioco0a penieHus B MPUKIIaTHOM acleKTe (CeIbCKOe XO3sIMCTBO, ONOMHKESHEPHsI, OMOMHIUKALNS U JIP.)

YK-1.4. ' pamM0oTHO, JIOTHYHO, APTYMEHTUPOBAHHO (POPMHUPYET COOCTBEHHDbIE CYKIEHUS U OL[eHKH; OTJHYaeT GaKkThl OT
MHEHWU, HHTEPIPETAIUii, OLIEHOK B PACCY;KIEeHUAX APYTUX YYACTHUKOB JIeATeJILHOCTH

YMeeT: TpaMOTHO M JIOTHYHO PEeIlaTh 3aady 1o GU3NO0JIOTHH PAacTeHUH, apryMEHTHPOBATh XOJI €€ PEIeHUSI.

OIIK-8. Crioco0eH 0CcylIecTBJISITH eJarorn4ecKyIo JesiTeJIbHOCTh HA OCHOBE CIEeNHAJIbLHBIX HAYYHBIX 3HAHUI

OIIK-8.1. 3HaeT: HCTOPHUIO, TEOPHIO, 3AKOHOMEPHOCTH M IIPHMHIMIBI HOCTPOEHNS U (PYHKIIMOHUPOBAHMS 00pa30BaTeILHOIO
npouecca, poJjb U MeCTo 00pa30BaHus B )KM3HH YeJ0BeKa U 00111ecTBa, COBPEMEHHOE COCTOSIHUE HAYYHOI 00/1acTH,
COOTBETCTBYIOIIIEH NpenojaBaeMoMy NpeMeTy; NPUKJIaJHoe 3HaYeHHe HAYKH; clienu(uiecKkue MeTo/bl HAy4HOTro

NMOo3HaHKs B 00beMe, 00eceYnBa0IIeM MpenoiaBaHue YUeOHbIX MPeAMETOB

3Haer B o0beMme, oOecHEeUMBAIOIIEM IIPENOAABaHUE OHOJIOTHH, WUCTOPUIO CTAaHOBIECHUS HaykKu (UTO(GU3UONOTHS, OCHOBHBIC
3aKOHOMEPHOCTH (DyHKIIMOHUPOBAHMS PAaCTHTEIHHOTO OpTaHM3Ma, 0COOCHHOCTEH MPOIECCOB MUTAHUS, POCTA M PA3BUTHS, BOTHOTO
U SHEPreTU4ecKoro oOMeHa, peryssiiuy, GU3MOJ0IHU PACTUTENILHOM KIETKH, 3HaYeHIEe HEKOTOPHIX IIPOLECCOB I Ouochepsl U A
YeJI0BEKa

IIK-1. Cnoco0eH 0CyIecTBIATDH MeJarorn4ecKyo AesiTeJbHOCTh M0 peaJn3aniu 00pa3oBaTeIbHOr0 npoiecca mno npeamMery

IIK-1.1. YMeeT peanu30BbIBATH 00pa30BaTeIbHYI0 IPOrpaMMy MO NPeAMETY € y4eTOM celH(PUKH COTePKAHUS, METOA0B U
HHCTPYMEHTOB COOTBETCTBYIONIEH 00JIaCTH HAYYHOT0 3HAHUS

YMeer: IpoeKTUpOBaTh YPOKH OMOJIOTHH, BKIIOYAKOIIHE ()YHKIIMOHAIBHBIE 0OCOOCHHOCTH PACTEHUM, HCIIOB3YsI IPU 3TOM
JIEMOHCTPALMIOHHBIE OTIBITHI, JA00OPATOPHBIE PAOOTHI.

IK-1.2. Peanu3syet 00pa3oBaTejbHYI0 IPOrpaMMy IO MpeAMETY ¢ HCIOJIb30BAHHEM TeXHOJI0Tui npodeccnonalbLHOM
JeATeTLHOCTH

YMeeT: IpOeKTHPOBATh YPOKU OHOJIOTHH 110 U3yIEHHIO OCHOB (DYHKIMOHAJIBHBIX 0COOCHHOCTEH pacTeHHi ¢ MCIOIb30BaHUEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

4. CTPYKTYPA U COAEP)KAHME JUCIHUIIJIMHBI (MOAYJIS)

Kon HaumenoBaHue pa3iesioB u TeM /BUA 3aHATHUS/ Cemectp | Yacos HNuTepakr.
3aHSATHS
Paznen 1. DyHknmoHaJIbHbIe 0COOEHHOCTH PACTUTEIHLHOI0 OPraHU3Ma
1.1 CTpoeHHe PpacTUTENILHOM KIETKH, KaKk eIMHOM cucTeMsl /JIex/ 5 1 0
1.2 Ponb Bogs! B sxu3HM pactenuit. [lormomenue u myTh ABMKEHUS BOABI 110 5 1 0
pactenmo /JIex/
1.3 |PocT, pa3BuTue U peryisTopHble MEXaHU3MBI PACTUTEIHLHOT0 opranusma /JIex/ 5 2 0
14 [uTorazmarnyeckue MeMOpaHbl - KJIacCU(pHKAIUs, CTPOCHUE, CBOWCTBA, 5 2 0
¢byukuuu /J1a6/
15 Ocmoc. Kietka, kak 0CMOTHYECKasi CUCTEMa, POJIb OCMOCA B KU3HEICITEIbHOCTH 5 2 2
pacTUTENbHOTO opranusma /J1a6/
1.6 ®otocunres. /J1ad/ 5 2 0
1.7  |Poxb 31eMeHTOB MUTaHYsI B pa3BUTHH pacTtenus /J1ab/ 5 2 0
1.8 PoJib 2JIeMEHTOB UTAHUs B Pa3BUTHU pacTeHus /J1ad/ 5 2 0
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazopanue (¢ AByMst MpoQuiIsiMu OATOTOBKH)
Hampasnennocts (npoduib) «buonorus» u «XuMusi»
>a00yast NporpaMma AMCUUILIMHBL «DU3HOIIOrHs pacTeHU

1.9 Baxxueiiime MoJIeKyJbl OMOJIOTHYECKON CUCTEMBI - OCJKH, YTIIEBOIbI, JKUPHI, 5 10 0
NAD, FAD, ATP /Cp/

1.10 |OmnmuuTenbHBIC YePTHI PACTHTEIEHOMH KIICTKY - INIACTHIbI, BAaKyOJISpPHAs 5 10 0
cucrema, KiaerouHas crenka /Cp/

1.11 |BogHblil pexuM U 0COOEHHOCTH PACTEHUH pa3IMuHbIX 3K0JOrHYecKux rpymnn /Cp/ 5 20 0

1.12 |Poct u pa3sutue pactenuii /Cp/ 5 20 0

1.13 |Dueprernyeckuii oomeH kietku /Cp/ 5 40 0

1.14  |3nayeHue MUHEpaIbHOTO MUTAHUS A pacTeHus. [IyTu mornomeHus, TpaHcIopTa 5 10 0
Y YTHIU3AIlMd MUHEPaIbHBIX BemecTs /Cp/

1.15 |Ctpecc u anantarms pacrenuii /Cp/ 5 20 0
/Ok3ameH/ 5 0 0

5. OueHoYHbIE H METOAHYECKHE MATEPHAJIBI M0 JUCHHUIIJINHE (MOIYJII0)

5.1. Coaep:xanue ayIuTOPHOI padoThI 0 JUCHUILIMHE (MOLYJIIO0)

5 cemecTp, 2 Nekuuu, S 1a60paTOPHBIX 3aHATHIT
Paznen 1. ®yHKIHOHAILHbIE 0CO0CHHOCTH PACTHTEILHOI0 OPraHH3MAa
Jlexums Nel (2 gaca)
CTpoeHHe pacTUTEILHON KIIETKH, KaK enHOM crctembl (1 yac)
Bomnpocs! u 3aganus
Krerka, kak ocHOBHasI CTPYKTYpHast M GyHKIIMOHANbHAS eIMHULA PACTUTEIEHOTO OpTaHu3Ma
IMuronnazmaruueckue MeMmOpanbl. Knaccudukanus, crpoenue, cBoiicta, pyHkiuu. TpancmMeMOpaHHbIi nepeHoc. IlaccuBHbINA U
aKTUBHBII TPaHCIIOPT BemiecTB. [IepBUUHBII U BTOPUYHBII aKTUBHBII TPAHCIIOPT.
OCOOEHHOCTH CTPOEHHUS, CTPYKTypHass M (YHKIMOHAIbHAs OpraHU3alUs pacTUTENbHOM KieTkd. CHUMOMOreHHas TIHIOTe3a
BO3HHKHOBEHHS PACTUTEIBHON KIIETKH.
IMnactunnas cucrema. TUNbl IUIACTHJI, OCOOEHHOCTH CTPOEHHUS, OHTOTeHe3. MHTOXOHApUM pacTeHuil. OCOOEHHOCTU CTPOEHUS
MUTOXOHJIPHIA PacTEHUH.
Posnb Bozbl B xKM3HU pacTeHui. [lornomenye u nyTh ABMKEHUS BOABI IO pacTeHuto (1 uac)
Bompocsr u 3aganus
TpaHcnopT BozbI 10 pacTeHuto. KopeHb kak OCHOBHOH OpraH MOTJIONIEHHs BOAbL. MeXaHU3M paJiaibHOrO TPAHCIOPTa BOJBI B
KopHe. Poisb pu3oiepMel ¥ 3H101€pMBI B 3TOM Iporiecce. [locTyruienne Boibl B cocypl KeuneMbl. Kennema — ocHOBHas
TPAHCIIOPTHAsI MarkCTpallb JBHKEHUSI BOJHOIO TOKA B CUCTEME «II0YBa — PACTEHHE — aTMocdepay. XapaKTepUCTHKa «HUKHET0» U
«BEpXHEroy» JIBUrarelieil BogHoro Toka. KopHeBoe qaBieHue.
Brigenenue Bomsl pactenmem. ['yrramms, «mmau» pacteHnid. TpaHcmupanus W ee poib B KU3HU pacTeHnid. KommdecTBeHHBIE
[OKa3aTeNy TPaHCHMpALUM: YCTbUYHAs U KYTUKYJIApHas TpaHcrnupainus. CTpoeHHe YCTbUI], MEXaHHU3M YCTbUYHBIX JIBMXKCHUH.
BnusHue BHemHUX (aKTOPOB (CBET, TeMIIEpaTypa, BIaXHOCTh BO3/yXa, MOYBBI) HA MHTEHCHBHOCTH TpaHcmupanun. CyTOUHBIE
Kosie0aHus TpaHCIUpauuy. PerynsTopHas poib yCThUIL B BOJO- U Ta3000MEHE.
Jlextust No2 (2 gaca)
Pocr, pa3BuTHe U perynIaTOpHbIE MEXaHU3MBI PACTHUTEILHOTO OpraHu3Ma

Bomnpocs! n 3ananus
OCHOBHBIE YPOBHH PETYJIALIH PACTUTEILHOTO OPTraHU3Ma: KJIETOYHbIN, TKAaHEBOH, OpraHu3MeHHbIH. [I0HATHE TOJIIPHOCTH PACTEHUSL.
PerynsTopHBIi KOHTYp, 3HAYEHHE B €T0 00pa30BaHNH AlIMKAIBHBIX 30H.
OCHOBHBIE IPUHIUIIBI PETYISAIUN PACTUTEIBHOTO OpranuiMa. Tpoduueckuit, GUTOropMOHaIbHBIN U 371EKTPOPU3NONOTHYECKU Ty Th
peryJsayH.
AYKCHUHBI: JOKaJIU3alus, XUMUYECKUH CcOCTaB, ¢u3uoiornueckoe aeicreue. Cunrerndeckue anagoru MYK. T'mbbGepernunsi:
JIOKAJIM3alusl, XUMHYECKHHA cocTaB, (usnoiornueckoe aeiicteue. CuHrermdeckue aHanoru ['K. L[UTOKMHHMHBI: JOKaIM3amus,
XUMHYeCKuil cocTaB, (usnonoruueckoe aeiictue. CunreTndeckue aHauord. OUTOrOPMOHbI — MHTHOUTOPHI (PU3HMOTOTHYECKUX
npoueccoB. Turel, MecTo 0OpazoBanus, QyHKIUH. FICKycCTBEHHBIE aHAIOTH (PHUTOTOPMOHOB — HHTHOUTOPOB.

JlaGoparopHoe 3anstue Nel (2 yaca)

Iuromrazmarnueckue MeMOpaHbI - KiIacCUPHKAIHS, CTPOCHHE, CBOHCTBA, (QYHKIUU

OrnezneneHre akTUBHOCTH LUTOIIa3MaTHYECKUX MeMOpaH KJIETKH: HMPOHHULAEMOCTb, M30UpaTelbHas MPOIMYyCKHas CIIOCOOHOCTS,
OEJKH-TIPOTEKTOPHI.

JlaGoparopHoe 3anstue Ne2 (2 yaca)

Ocwmoc. Knerka, kak ocMOTHYECKast CUCTEMa, POJIb OCMOCA B KHU3HEIESTEIbHOCTH PACTUTEIILHOTO OpPraHn3Ma

[Tna3zmonu3 u AenIa3sMoIu3, ONpeaeneHre OCMOTHYECKOTO OTEHIMaIa TOHOILIACTA.

JlaGoparopHoe 3anstue Ne3 (2 yaca)

doTocuHTE3
[Turmentst porocuntesa. IlomyueHne cniupToBOi BBITSXKKH ITUTMEHTOB JIMCTa KPalMBhI, pa3JieliecHue MMIrMeHToB MeTooM Kpayca,
OymaxkHast xpomarorpadus, ONTHYECKUE NXUMHYIECKUE CBOICTBA XJI0poduIia.
JlaGopatopHoe 3ansTHe Ned-5 (4 yaca)
Posnb 551eMeHTOB MUTaHUS B PA3BUTHUHU PACTECHUS

[TocraHoBKa OIbITa HA BBISBICHUS POJIM MUHEPAJIbHBIX 3JIEMEHTOB B )KU3HU PAaCTEHHH.
AHaiu3 pe3ynbTaToOB OINbITA 110 BBISIBICHUIO POJIM MUHEPAIbHBIX 3JIEMEHTOB B JKU3HU pacTeHus. OnpeneneHue HUTPaToB B OpraHax
pacTeHH.

5.2. Conep:xanne caMoOCTOATeIbHON PaGoThI MO AUCUMIIJIMHE (MOAYJIIO)

Copep:xanue 00513aTeIbHOI CAMOCTOATEIbHOH PadOTHI MO TMCUHUIIJIMHE

Tembr . IIpoaykThl
Ne ni/m CoaepsxkaHue caMOCTOSITeIbHOI padoThI poay
JMCIMTIHHBI JeATETbHOCTH
1 Baxneiimue XapakTepUCTUKa BAKHEHWIINX  MOJEKYd OHOJNOTMYECKOH  CHCTEMBI. 3HaHus 10
MOJICKYJIbI JTUCHUTIINHE
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazopanue (¢ AByMst MpoQuiIsiMu OATOTOBKH)

Hanpasnennocts (nmpo¢mis) «buomorus» u «Xumus»
PaGouas nporpamMma JMCHMIUIMHBL «DU3HOIIOTHS PAaCTEHUN»

OHOJIOTHYECKOM benku, yrnesoasl, xxupsi, NAD, FAD, ATP
CHUCTEMBI -
OenKw,
YIIJIEBO/IBI,
*kupbl, NAD,
FAD, ATP
OmimunTenbHble | MeMOpaHHBIE — CHCTEMbI — PACTHTENBbHOW  KieTku.  [lnasmanemma, 3HaHusg 110
YepThl toHomnact, OIIP, ammapar Tonpmxu. OcoOGeHHOCTH — CTPOCHHUS JTUCLUILTIHE
pacTUTEeNBHOU Ia3MaJieMMbl M TOHOIUIACTA. ODHJIOIMJIa3MaTHUCCKUi peTukyiym (OP)
KIIETKH - pacturenbHoi kieTku. IllepoxoBaTblii u rmankuii OP. Paznuunble
IJIaCTUIBI, (yHKUMOHANBHBIE ydYacTKH pacturensHoro OIIP. ®ynkuuum OIIP.
BaKyoJIIpHAas Ammnapar Tonpmxu (AI'). Crpykrypa AI. TpaHCHOpTHBIE BE3HKYIIBI,
cucrema, JUKTHOCOMBI, ITy3BIPHKH.
KJIETOYHAsI Bakyons. Jlutndeckuii u 3amacarommii THIBI Bakyosied. CHrHaibHBIE
CTEHKa M0-CJIC/IOBATEIbHOCTH ~ O€JNKOB,  TPaHCIOPTHPYEMBIX B  BaKyoJlb.
BosuukHoBenne  Bakyosieii de novo. @ywkimuun.  [lurtockener
pacturenbHOM kietku. CTpykrypa nutockenera. Ilmasmonecs! (ILN), ux
cTpoeHue. TpaHCIOPT BEMIECTB MO MJIa3MOIeCMaM.
BoaHslii pexum KonnyectBo motpebisieMoll pacTeHHEM BOJBI, COJIEp)KAHHWE BOIBI B 3HaHus 110
1 0COOEHHOCTH KJIeTKaX, TKaHAX M OpraHax. MoJeKyJspHas CTPYKTypa U (U3HUYeCKue JTUCLUILTIHE
pacreHuii CBOWCTBa BOJbI. B3amMmopeiicTBUE MOJEKYNI BOAbI U OHOIOJIMMEPOB,
Ppa3ITHYHBIX ruapatanus. CocTossHWE BOIOBI B KIeTKe. Boma kak CTpyKTypHBIH
9KOJIOTHUECKUX KOMIIOHEHT pAaCTHTEJbHOW KIETKH, €€ Yyd4acTHe B OHOXUMHYECKHX
rpymnm peaxuusx.
TepMoaMHAMUYECKHE TIOKA3aTeNId COCTOSIHUSL BOJABI: aKTUBHOCTH BOJIBI,
XUMHAYECKUH 1 BOAHBIN noTeHIuan. CoCTaBIsIoNMe BOAHOTO NOTEHIAIA
KJIETKH: OCMOTHYECKHI, MaTpUYHBIA  MOTEHIHAJ, MOTEHIIHAT
JaBlieHWs. ['pagveHT BOJHOTO NOTEHIMANa KakK JABWXKYIIAas CHia
MOCTYIUICHUSI U TIEPEJIBUYKCHUS BOJIBL.

Poct u pa3zButie | Poct u pazBuTre pacTeHMil: MOHATHE, KpaTKasi XapaKTePUCTHKA OCHOBHBIX 3HaHUA 110
pacTeHuii 3TarnoB. OMOPHOHAJIBHBIM ASTan pa3BUTHS pacTeHWd. [ paHuubl dTama, JTUCLUIUTIHE
OCHOBHBIE MPOIECCHI, peryisuus. KOBeHWIBHBIN Taln pa3BUTUS PACTCHUH.

I'panunier sTama, OCHOBHBIE MPOILECCH, PETyIsIus. BereraTuBHBIA dTam
pa3BUTHS  pacTeHWil. ['paHuIBl  3Tama, OCHOBHBIE  IPOLECCHI,
perymsanusa.@a3a 1BeT€HHs T'€HEpaTHBHOTO 3Talla Pa3sBUTUS PACTEHHM.

I'panuns! sTana, OCHOBHBIE Ipouecchl, peryianus. Pas3a 10 0HOIEHNS]

TeHEepaTUBHOIO dTama pa3BUTHS pacTeHWH. ['paHMIBI 3Tama, OCHOBHBIE
IPOLECCHl, PErylsanud. OTal CTapocTu M rubenu. I'paHuIbl 3Tama,

OCHOBHbIE IIPOLIECCHI, PETYJISIHS.
Ouepreruueckuii | [IpeoOpa3oBaHKe SHepruu B KJETKE. BHEUIHHE MCTOYHUKU SHEPTUU IS 3HaHus 110
00OMeH KIeTKH opranu3MoB. J[Be OCHOBHBIE (OPMBI 3allacaHusi JHEPIUM B KIETKe: JTUCLUIUTIHE

3J1€KTpOXHMH‘iCCKMI>i IIOTCHIIHMAJT IMPpOTOHOB Ha OHEPru30BaHHbIX
MeMOpaHax ¥ MaKpOIPTUUECKHE CBS3U. YHHKAIBHOCTh dHEPreTHYECKHX
IPOLIECCOB PACTEHUI: (POTOCHUHTE3 U JIbIXaHHE.

DJNEeMEHTBl CTPYKTYpBl MOJEKYIBl XJIOpPO(QWIIa, OTBETCTBEHHBIC 3a
(yHK-IIMIO TOITIOIIECHUS, 3amlacaHus M NpeoOpa3oBaHUs DSHEPTUU B
npouecce (GorocuHTe3a. MeXaHH3M IOTJIONIEHHST U HCITYCKaHHs CBETa
MOJIEKYJIOH;  CIEKTphl  TOIVIONIEHUs.  DICKTPOHHO-BO30YXKJICHHBIE
COCTOSIHUSI XJIOPOQHIIOB, MYTH UX J€3aKTUBALIIH.

Xnopodwmui-6enkoBbie  koMiuiekchl (XBK); MexaHuambl oOpa3oBaHus,
3Ha4YeHHE CB3M NMUIrMEeHTOB ¢ Oenkom. Opuenranus nurMeHToB B XBK.
MexaHu3Mbl OHEPreTUICCKOro B38.PIMO£[CI7[CTBI/I$I IIUTMEHTOB B
KOMITJIEKCaX (PKCUTOHHOE B3aMMOJEHCTBHE) M MEXKIY KOMIIEKCAMHU
(mepexogHbIe COCTOS-HHUA).

Ponb kKapoTHHOUIOB B (OTOCHHTE3€. AHTEHHAsT (DYHKIIHSI, BO30YKICHHbIC
COCTOSIHUSI KapOTHHOW/IOB, MEXaHU3Mbl MWIpAMM HHEPTUH Ha
xyopoduii. MexaHu3M 3alUTHOTO JCUCTBHS KapOTHHOMIOB. 3HaYCHUE
KCaHTOQWUIOBBIX LMKJIOB Yy BBICHIMX pAcTeHU W BOJOpPOCIEH;
(hotonporexTopHas GYHKIMS 36aKCAaHTHHA U ANA30KCAHTHHA.

IepBuunbie mporecchl GOTOCHHTE3a, MX CTPYKTYPHO-(YHKIHMOHAIbHAS
opranmsauus. IIpeacraBnenne o  (QOTOCHHTETHYECKOH — eOUHULE.
AHTEHHBIH KOMIUIEKC, PEaKIHMOHHbIM LeHTp. MeXaHu3Mbl MHUTpalUU
SHEPTHH B XJIOPOIJIACTAX.

DJNeKTPOHHO-TPaHCIIOPTHAS Iienb  (oTocuHTe3a. JIBe (OTOCHCTEMBI.
Kommnonents: OTL] u nocienoBaTensHOCTh MEpeHOCa IEKTPOHA MO HEMH
(Z-cxema). LluKIHdYecKHd, HENUKINYECKMH ¥ ICEBIOMMKINICCKHIMA
3IEKTPOHHBIHN TpaHcnopT. OCHOBHBIE (PYHKIIMOHATIBHBIE KoMIUTeKchl DTL]
(®C-1, DdC-2), ux crpykrypa u pynknun. O6pazoBaHHe aKTHBHBIX (Gopm
kuciopona. IIponeccel  (HOTOMHrHOMPOBAHUS U (POTONECTPYKIHH;
3alIMTHBIE MEXaHU3MBbI XJIOPOILIACTOB.
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®otocunretnueckoe  pochopummpoBanue. OCHOBHBIE  THIBI, HX
(hU3M0I0-THUECKOE 3HAYEHHE, MEXaHW3Mbl peryasiuuud. MexaHH3Mbl
SHEPreTHYECKOTO CO-TIPSDKEHUS TPAHCTIOPTa JIeKTPOHOB U cuHTe3a ATO.
Compsratomue  (akropsl  poropocdopunupoBanus, ux (GyHKIUH,
CTPYKTypa, MEXaHU3M JeHCTBUS.

KoHeuHble IPOIYKTHI CBETOBOM U TEMHOBOH (a3bl (oToCHHTE3a. XUMHU3M
MPOLECCOB  aCCUMIJIALMK yriaepoma B ¢oTocuHTese. Mcmonb3oBanue
MPOAYKTOB CBETOBOM CTaAWU sl aCCUMWIALMHU YTJIEKUCIOTHL LluKi
KanbBuHa, ocCHOBHbIE (EpPMEHTHI W MEXaHU3MBI PETySIUUN LHKIA.
®doronsixanue. OOI1- kapOokcuiaza, ee XapakTepUCTHKA U JIOKAIH3aLusl.
Hukn Xorua-Cidka-KapnunoBa, ero (QyHKIHOHAIBHOE 3HAYCHHE.
OpraHu3zanys nporecca acCCUMHIISIINN B KJIeTKaxX Me30(uiia 1 o0KIaaKu:
0COOCHHOCTH CTPOCHHS XJIOPOIUIACTOB M peakiuid  (POTOCHHTE3a.
Xapaxrepuctuka rpynn C4 pacrenuil. ®orocunte3 y CAM- pacTeHHid:
0COOEHHOCTH OpTaHM3alMU Mpoliecca 3armacaHus SHEPTUH W (QUKCAlUH
YIJIEKHUCIIOTHI BO BPEMEHH.

DepMEeHTHBIE CUCTEMBI JbIXaHHA. XapaKTePHCTHKAa OTJIENBHBIX TPYIII
JObIXaTeNbHBIX  (EPMEHTOB:  NHPUAWH3aBUCHMBIE  JIETHUIPOTECHA3H,
(h1aBUH3aBUCHMBIE JIerupOreHasbl, OKCHJa3bl. ITepenocunxu
JJIEKTPOHOB:  XHHOHBI, JKEJe30CepHbIe  OCNMKH, IMTOXPOMBI, X
XMMHYECKOE CTPOCHUE U CBOUCTBA.

I'mukonmu3. OcHOBHBIE (epMEHTHI CHHTE3a M THAPOJM3a Caxapo3bl H
kpaxMayia. DepMEHTAaTHBHBIE peakUUH M SHepreTuueckuil OanaHc
TJINKOJIN3a, KOM-TIapTMEHTAaIMsl Tpolecca B KIETKax pPAacTCHHH.
I'mukonus u rimokoHeoreHes. OCOOEHHOCTH IJIMKOIM3a Y PaCTEHUM.
OxuciuTenbHbIH neHTo30(ocdarHpiil nnkiI. PepMEHTATUBHBIC PEAKIHH U
perymsnus nukiaa. KoMnapTmMeHTanus LUKIa B KIETKE M €ro pojib B
MeTabosmu3me pacteHnid. OCOOCHHOCTH IUKIIa TPUKAPOOHOBBIX KHCJIOT B
PaCTEeHUsIX.

I'muokcunatHpiii  muxi.  [7THOKCMCOMBI M TVIMOKCHMJIATHBIA UKL
JlbIxaTenpHas 3JIEKTPOHTPAHCIIOPTHAsT LeMb: OCHOBHBIE KOMIIOHEHTHI,
CHocoOBl  perucTpanud  peaokc-coctosHuit. CTpyktypa W (QyHKIUH
komiiekcoB OTL[ neixanus. Ocobennoctu OTLl npIxaHus pacTeHHH.
AJspTepHaTHBHAs OKCH[a3a, aJIbTEPHATUBHBIN ITyTh NEPEHOCA IEKTPOHOB
B JIBIXaTEIbHON 1IeNM PACTeHUH U ero PU3UOJIOTHUECKOE 3HAuCHUE.
OxucnutenbHoe  ¢GochopuupoBanne. DHeprusais MeMmOpaH mpu
¢yukiuonuposanun OTI[ apixanus. AT®- cuHTa3a MUTOXOHIPHH.
CrtpykTypa, JIOKamu3alus, NPOCTPAHCTBEHHAS OpraHu3anys.
CoBpeMeHHBIC TpeicTaByIeHNs 0 MexaHu3me cuHreza ATO.

6 3HaueHue IoTpeOHOCTE pacTeHMiI B 3I€MEHTaX MHHEPAITBHOTO  ITHTAHUSL 3HaHuA 10
MHHEPAJILHOT'O Conep-xaHue U COOTHOLIEHHE MMHEPAIbHBIX JIEMEHTOB B IOYBE U JUCHUILINHE
IIUTaHUS U1 pPAacTeHUsIX, KOHLEHTPUPOBAHHE DJIEMEHTOB B TKAaHAX PACTCHUS.
pacrenus. Ilytu dynknnoHanbHas Kiaccupukamusa. KopeHb Kak OpraH IOTTIONMCHHS
HOTJIOIIEHHS, MHUHEpaJIbHBIX 3JIEMEHTOB, CHHTE30B C X Y4acTHEM M TpaHcnopra. Poib
TPaHCIIOPTa U MHKOPU3BL.

YTHIIU3aluU JlanpHuii TpaHCTIOPT U KPYrOBOPOT BELIECTB B PACTEHUU. TpaHCIOKALUA

MHHEPAJIbHBIX BEIIECTB W3 JIMCTREB B IPYTHE OpPraHbl: (DIOIMHBIE CHTOBHUIHBIC

BEIIECTB aneMeHThl. COCTaB TPaHCIOLUPYEMBIX BELIECTB (caxapa, aMUHOKHCIIOTEL,
TOPMOHBI, HEOPTraHUYECKHE HOHBI U 1p.). MexaHu3M IepeIBHKEHUSI
BemecTB 1Mo Quosme. Bi3anmopeiictBue (IOSMHBIX M KCHJIEMHBIX
HOTOKOB a30THCTBIX BELIECTB U HOHOB.
Ilornomenue nOHOB U UX nepeasBrkeHue B kopHe. KileTounas creHka kak
(aza U1 IBIKEHUS HOHOB.
A30T. Oco0eHHOCTH a30THOTO OOMeHa pacTeHHd. McTouHukM azora Ams
pacTeHuil. MuHepanbHble (QOPMBI a30Ta, UCIOIb3YEMbIE PACTCHUSIMU.
@duznonornueckre 0COOCHHOCTH IOCTYIUIEHHMS M BKIIOYEHHS B OOMEH
aMMUAYHOIO0 U HUTPATHOIO a30Ta. XapaKTepHCTHKA CUCTEM TPAHCIOPTa
HHUTpaTa U aMMOHHA. BunoBas cnenuduka ycBOeHUS pa3HbIX GOpM a3oTa.
Cumbuornyeckas GUKcalus MOJIEKYJISIPHOTO a30Ta.

7 Crpecc u IonsTe ycToiuMBOCTM pacTeHMH. Apanranus K HeOIarompUsSTHBIM 3HaHus 1o
ajlanTanus (axTopaM cpenbl. 3aKaaUBaHUE PACTEHUM. JUCLUILINHE
pacteHui Huskue Ttemneparypbl, Kak HeOmarompustHbiil (aktop. YcToHUMBOCTH

pacTeHMH K HU3KUM TeMIlepaTypaM. Bblcokue TeMmeparypbl, Kak
HeOaronpusaTHeI  Qakrop. YCTOWYHMBOCTH pPACTEHHl K  BBICOKUM
TeMmepaTypaM. 3acolieHHE IIOYBEI, KaK HeONarompHATHBIN (akTop.
CouteycToiunBOCTb pacTeHuil. I'anodurel.
ConepxaHue caMOCTOSITEILHOI PadOTHI MO TUCIHUIIAHE HA BHIOOP
Ne ni/m Temer CoaepsxkaHue caMOCTOSITeIbHOI padoThI TponykTsi
AUCIMILIHHBI JAesiTeIbHOCTH
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1 Ornmuutensupie | [lepBudHas 1 BTOpHYHAS KJIETOYHAs CTEHKA. JIMTHWHBI, BOCKa, KyTHWH, 3HaHM 110
IepPThL cybepun. OOpa3oBaHue KJIETOYHOH cTeHKH. buocuHTe3 MUKpopuOpmiI JUCIUILINHE
pacTHTENLHON HEIUTIONO3bl ¥ MX camocbopka. Posb anmapara [onbmxu B GMOCHHTE3E
KICTICH - anemeHToB  Marpukca. @ynkuumun  KC:  kapkacHas,  3amurHasd,

::Egiﬁipb; ast TPaHCIIOPTHAsSI, PETYIATOPHAs, CHTHAIbHAs. ONUTOCaXapuHBL.
cHucTeMa,

KJIETOYHAas

CTEHKA

2 BonHblif pexkuM | AKBallOpUHBI IU1a3MalieMMbl M TOHOIUIACTA, WX POJIb B MOJJICPKAHHU 3HaHUA 110
1 0COOEHHOCTH BOJHOTO OanaHca BOJBL. JHCIHIUINHE
pacTeHwmii
Pa3THYHBIX
9KOJOTHYECKUX
rpymmn

3 Poct u pa3sutue | @opmMooOpa3oBaHHE OPraHOB PACTCHHS 3HaHusg 110
pacteHuii JIMCIMILINHE

4 DHepreTuveckuil | ACCUMMIISIIIAS YTIICKHCIOTH B jucTe. JlelicTBUe BHEMIHHX (DaKTOPOB Ha 3HaHMsg 110
00MeH KIIeTKH (orocunTes. Pa3nuune B KPUBBIX 3aBUCUMOCTH CKOPOCTU aCCUMUIISLIUU JIACIUIUTAHE

ot xouuentpamnu CO2 u O2B razoBoit cpene y C-3 u C-4 pacrenuii.
KpantoBblii Beixoa ¢orocunte3a. Tpancnopr CO2 k MecraM (uxcanuy,
poJb KapOoaHruaApas3bl. Y CThUUHAS U KIETOYHAs MPOBOAUMOCTH st CO2
B 3aBUCHMOCTH OT BHEIIHUX (haKTOPOB M BO3PACTA JIUCTA.

5 Crpecc u NmMmyHuTeT pacteHuii. 3HaHUA 110
ajanTanus JTUCLUIUTIHE
pacTeHwmii

5.3.06pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu opranu3zanuy U3y4eHus JUCHUILUIMHBI OyIyT UCIIOIB30BaHbI CIIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:
MHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TeXHOJIOTHH (1dpoBas miarhopma « MAX»), TEXHOIOTHUS OPTaHU3AIUH CAMOCTOSTEIBHOM
paboThl, TeXHOJIOTUs peICKCUBHOTO 00yYeHHUsI, TEXHOJIOTHSI MOAYJILHOTO 00yYEHHUs!, TEXHOJIOTHSI HTPOBOTO O0Y4EHUS, TEXHOJIOTHU
TPYNIIIOBOM JMCKYCCHU, HHTEPAKTHBHBIE TEXHOJIIOTHHU, TEXHOJIOTHS IPOOIEMHOTO 00YIEHHSI, TEXHOJIOTHS OpraHu3aIliu
y4eOHO-UCCIIeI0BATENBCKOM IS TENbHOCTH, TEXHOIOTUS IIPOEKTHOTO 00YYEHUsI, TEXHOJIOTUS Pa3BUTHsI KDUTHUYECKOTO MBIILICHHS.

5.4. Texyuuii KOHTPOJIb, IPOMEKYTOUHBINH KOHTPOJIb H MPOMEKYTOUHASI ATTeCTANMS

bamipHO-pedTHHTOBas KapTa AUCUUILTHHEI 0(OopMIIeHa Kak MPHIOKEHHE K padodeil mporpaMMe JUCITUILUTHHEIL.
®DOoH/1 OLIEHOYHBIX CPEJICTB JUIS NPOBEICHNS IPOMEKYTOUHOM aTTECTAlMU 00Yy4YarOIIMXCs 110 TUCIMIUIMHE 0(OPMIIEH OTICIbHBIM

JIOKYMCHTOM.

6. YHEBHO-METOANYECKOE 1 THO®OPMAINIMOHHOE OBECIIEYEHHUE

JaTa oOpaleHus K SIeKTPOHHBIM YIeOHBIM U3aHNUSM, IIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
MH()OPMAIIOHHBIM CIIPAaBOYHBIM CHCTEMaM COBIAJAET C AaTOH yTBepskaeHHs pabouel mporpaMmbl

6.1. PexoMennyemas qutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTODBI, 3arnaBue, CChUIKA Ha JIEKTPOHHYIO OMOIHOTEUHYIO CUCTEMY W3patenscTBO, rox
COCTaBUTENN
J11.1 |Ky3uenos, B. B. |®usnonorus pactenuii B 2 T. Tom 1 : yueOnux ps By3os / B. B. Ky3nenos, I |[Mocksa : 3natenscTBo
A. ImutpueBa. — 4-e u3zn., nepepad. u non. —— 437 c. — (Bricmiee IOpaiiT, 2024.
obpazoBanue). — ISBN 978-5-534-01711-3. — TekcT : 2JIEKTPOHHBII //
O6pasoBarenbHas mwiardopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/535709
J11.2 [Kysneuos, B. B. [®usnonorust pacrennii B 2 1. Tom 2 : yueGHuK 11 By30B / B. B. Ky3nenos, I.  |Mocksa : M3naTenscTBo
A. Imutpuesa. — 4-e u3a., nepepad. u JOIL. 459 c. — (BoIciiee IOpaiir, 2024.
obpazoBanue). — ISBN 978-5-534-01713-7. — TekcT : 31€KTPOHHBILH //
O6pasoBarenbHast iatdopma KOpait [caiit]. — URL:
https://urait.ru/bcode/537375
J11.3 |[andunosa, O. |®OH3HOIOTUS pacTEHUIH C OCHOBAMH MUKPOOHOJIOTHH : Y4eOHHK U MpakTHKyM  |Mocksa : M3gaTenscTBO
O. 11t By30B / O. @. [Tandunosa, H. B. [Innemukosa. — 2-e uzn., ucnp. —— 183 [FOpaiit, 2024.
c. — (Bricmee oopaszoBanune). — ISBN 978-5-534-15812-0. — Tekcer :
anekTpoHHsli // O6pazoBarenbHas mardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/544842
6.1.2. /lonoJHUTeIbHAS JJUTEpaTypa
ABTOpHL, 3arnaBue, CChbUTKa Ha YJICKTPOHHYIO OMOIMOTEUHYIO CUCTEMY W3patenscTBO, TOX
COCTaBUTENHN
J12.1 [Tonosanosa, T. |®usuonorus pacrenui : yueoHoe mocodue : [16+] / T. U. TonosaHoBa ; KpacHnosipck :
n. Cubupckuii henepanbublil yauepeuter. — 124 c. : min. — Pexxum nocryna: mo  |Cubupckuit
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=705322. —  |denepanbHslit
Bbubmwmorp.: c. 113-114. — ISBN 978-5-7638-4681-2. — TekcT : 2MEKTPOHHBIH. yausepcuret (CDY),
2022.
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J12.2 |XKyiikosa, T. B.. [XKyiikosa, T.B. ®usuonorus pacrenuil. Ilpaktuueckuit xypc: ydeOnuk u|Mocksa : M3naTenbcTBo
npaktukym s By3os / T. B. XKyiikosa. — Mocksa : Uznarensctso IOpaiit, 2026. —|IOpaiit, 2026

197 c. — (Beicmee o6pasosanme). — ISBN 978-5-534-21455-0. — Texkcr
aekTpoHHBIT  //  OOpa3zoBarembHast — riardopma  FOpait  [caiit]. —
URL: https://urait.ru/bcode/590240 (nata obparuenust: 13.06.2026).

J12.3 |Ky3uenos, B. B. |Kysnenos, B. B. ®usnonorust pacrenwmii : yueOnuk s By3oB/ B. B. Ky3nenos,|Mocksa : U3marenscTBo
I'. A. JImutpueBa. — 5-¢ usn., nepepab. u gon. — Mocksa : Msnarensctso FOpaiir, |FOpaiit, 2026

2026. — 929 c. — (Beiciuee obpaszoBanue). — ISBN 978-5-534-21919-7. — Teker :
anekTpoHHeld  //  OOpaszomatrenpHas — minardpopma  IOpaiit  [caiit]. —
URL: https://urait.ru/bcode/582425 (nata obparuenust: 13.06.2026).

6.2 Ilepeyens MporpaMMHOro odecrneyeHust

Acrobat reader DC;
Dr.Web Desktop security, Dr.Web Server security;
GIMP;
Moti o¢uc, cepBucsl Aunekc 360 s odpazoBanus (mouta, Aupexc Auck, Aunexc Tenemoct, Anaexc nokymenTsl, Kanennaps);
MHoroyHKIIMOHAILHBIN cepBrc oOMeHa nHpopMmanueii Max;
Apxusarop 7-Zip;
bpay3zep AHaexc 11 opranuzanuil.
6.3 Ilepeuyenb nHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(decCHOHAILHBIX 023 TaHHBIX
- OBC «YHuBepcuterckas OUOIMOTEKa OHIAWHY

- OBC «Opaiit»

- baspl nansbIix Springer eBooks
- Emnnoe cozepxanue obuiero odopasosanus https://edsoo.ru/
- bubioreka nudpoBoro 06pazoBaTesIbHOr0 KOHTEHTa hitps:/Monypoku.pd/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI (MOAYJIS)

7.1|HaumeHOBaHHE CHENMAIBHOTO IOMEIICHHs: YydueOHas ayIuTopHus I TPOBEACHUS 3aHATHH JIGKIMOHHOTO THIIA,
a00paTOPHBIX 3aHSATHH, WHAWBUAYAJIbHBIX KOHCYJIBTAI[Mi, TEKYIIEr0 KOHTPOJIA, MPOMEKYTOYHOH aTTecTauuw,
VYueOHo-ucclieioBaTeIbckas Jabopatopusi OOTaHWKHM ¥ 9Koyoruu  pacteHuil. OcHarneHHOCTh: JlaGopaTopHoe
o0opynoBaHue (IUTATHUBBL, CIIMPTOBKM, NUHIETHI, IENAPOBAIBHBIC HWIJIBI, TPEJAMETHBIE M IIOKPOBHBIE CTEKJA, BECHI,
BaHHOYKH, acOECTOBbIC CEeTKH, mNayeTk), JlabopaTopHas mocyna (MpOOUPKH, KOJIOBI, XUMHUYECKHE CTaKaHbI, MEPHBIC
LWINHIPBI, BOPOHKH, NHUIETKH, Yaku [lerpn), O6opynoBaHue i y4eOHbBIX IPAKTHK (repOapHbIe MarKy, KOMAaIKH, JTYIIb,
repOapHbie ceTkd), Mukpockon-20mr., MuKpockon OHHOKYJISIpHBIH-11T., Bans komOuHupoBaHHas-1mT., CTeHIBI
yueOHbIe-41uT., HaTypanbpHbie 0OBEKTHl (KOMHATHBIE pAacTEHUs, repOapuu, BIIQXKHBIC NpenapaThl, KOJJIEKIMU IUIOJIOB U
ceMstH)-81T., M306pasuTesbhbie MOcoOus (TabaHIBl, MOIETH, MYJSDKH)-81T., MemoBast mocka-lmr., KommiekT yueGHO#M
Mebenu

7.2|HaumeHOBaHUE CIICIMATIBHOTO MOMEUICHHUS: TIOMEIICHHE JJIS XPaHeHHs U MPO(UIAKTHUECKOTO OOCTy)KUBaHHS y4eOHOTO
obopynoBanust, JlabopanTckas kadeapbl OMOIOTHH, SKOJOTUM M MeToAMKH oOyueHus. OcHameHHocTh: HoyTtOyk-lmir.,
[Ipoexrop-1mr., Dxpan-2mrT., [Tnakarer, Tabmuiel, PeaktuBbl, MUKPOCKOTIBI

7.3|HanmMeHOBaHHE CIIENHATLHOTO TIOMEIIEHHMS: TIOMEIEHUE TSl CAMOCTOATENbHON padoThl, UnTanbHbIi 3a1. OCHAIIEHHOCTH:
MK-4mt. ¢ BO3MOKHOCTBIO MOJIKITIOUEHHS K ceTh «HTepHeT» 1 00ecneueHreM 10CTyma B 3JEKTPOHHYIO
nHpOpMaIMoHHO-00pasoBarenbhyto cpeny CICITY, ITucbMenHnslit cton-4 mr., [Tapra-2 wir.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIS)

99

OcHOBHOI (OpMOI OpraHH3aIMU pabOTEl MO Kypcy “®u3nonorus pacTeHHit” SBIAIOTCS IEKIHM, Ta0OpaTOPHBIC 3aHATHA H
caMmocTosiTenbHas paboTa cTyneHToB. KoHTponb 3a camocTosiTenbHOM paboToi odopmileH B popMe MHTEPAKTUBHOIO OOydeHHs -
MIPEJCTaBICHUH MaTEPHAJIOB U OLICHKU PE3yJIbTATOB C UCIIOJb30BAHUEM MIEKTPOHHOM MOYTHI.
By3oBckast neKIys — TIaBHOE 3BEHO JUIAKTHIECKOro Iukia ooydeHus. Ee mens — hopMupoBaHHe Y CTYyJCHTOB OPHEHTHPOBOYHOIM
OCHOBBI JUI NOCTEAYIOIIEr0 YCBOCHUSI MaTepuaga METOJOM CaMOCTOsATeNbHON paboThl. CoaepikaHUe JICKIMU JOMKHO OTBEUYaThb
CIIENYIOUIUM JUIAKTUYECKUM TpeOOBaHUs

"  §3J0’KEHHE MaTepHala JEKIHHU OT MPOCTOro K CI0KHOMY, OT U3BECTHOIO K HEU3BECTHOMY;

®  JIOTMYHOCTb, YETKOCTb U SICHOCTb B M3JI0)KEHUU MaTepHaa,

®  BO3MOXXHOCTH IPOOJIEMHOTO M3JI0KEHHUS, AUCKYCCHH, AUAJIOTA C LEIbI0 aKTUBU3ALUH JEATSIbHOCTH CTYICHTOB;

=  OHOpa CMBICIIOBOM YaCTH JEKLU UM Ha IOAIMHHbIE (AKThI, COOBITHS, BIECHHS, CTATUCTUUECKUE JAHHBIC;

"  TECHas CBS3b TCOPETHMUYCCKHX IOJIOKCHUH W BBIBOJOB C TPAKTHKOH W Oydy-mied MmpoecCHOHANBbHOW NesSTeIbHOCTHIO

CTYZIEHTOB.

Metoandeckue peKOMeHAK JJIs IPEenoiaBaTeei o0 OpraHu3aluy U3y4eHUs JUCLUIUINHBL
IIperoaaBaTellb, YUTAIOUUNA JEKIUOHHbBIE KYPChI B By3€, JOJDKEH 3HATh CYILECTBYIOIIUE B II€JarOrNYECKOll HayKe U UCIOIb3yeMble
Ha MpaKTUKE BapUaHThl JEKUUH, UX JUIAKTUYECKHE NOYYUTEIbHbIE U BOCIMUTBHIBAIOUINE BO3MOXKHOCTH, a TAK)Ke UX METOIUYECKOE
MECTO B CTPYKTYpe Ipouecca 00y4eHHs.
JlaGopaTopHble 3aHATHA — 0oOs3aTenbHas YacTh pabOTHI IPH M3YUeHHH Kypca “@usnosnorus pacteHuii”. JlaGopaTopHble 3aHATHA
IIPOBOJATCS 110 Y3JI0BBIM U HauOOJIee CI0KHBIM TeMaM y4eOHOH porpaMMsl.
[Ipu noAroToBKe 3aHATHS KeIATEIbHO IPUIEPKUBATHCS CIEAYIOLIET0 alrOpUTMa:

=  pa3paboTka yueOHO-METOAUYECKOTO MaTepuana;

=  (QopMynupOBKa TEMBI, COOTBETCTBYIOIIEH IPOrpaMMe U FOCCTaHIAPTY;

=  oHpeneNcHUuE IUAAKTUYECKUX, BOCIUTHIBAIOIINX U (POPMUPYIOIINX LIeIeH 3aHATUS;

=  BBIOOP METOMOB, IPUEMOB U CPEICTB ISl IPOBEACHUS 3aHITHS,
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazopanue (¢ AByMst MpoQuiIsiMu OATOTOBKH)
Hanpasnennocts (nmpo¢mis) «buomorus» u «Xumus»
Pabouas nporpamma AUCHUILTHHBI «DU3HOIIOTHS PACTCHUI

oA0O0p IUTEPATYpPHI AT IPETIOAABATENS U CTYICHTOB;
MIpeJOCTaBlIeHUEe CTyAeHTaM 4-5 aHel Ui HOATOTOBKH K IPAKTHYECKOMY 3aHATHIO;

IIPEAOCTaBICHUE PEKOMEHAAMN O OCIeI0BAaTEeIbHOCTH N3YyUeHUs TUTEePaTyphl (yueOHUKH, ydeOHbIe T0COOHs, 3aKOHBI U
IIOCTAHOBJICHUS, PYKOBOJICTBA U TIOJIOKEHHS, KOHCIEKTHI JIEKIMH, CTaThU, CIIPABOYHUKHU, MHPOPMAIIOHHbIE COOPHUKH,

CTaTUCTHYECKUE JaHHbIE U 1P.);
co3/1aHie Habopa HaTJISIHBIX TOCOOUH.
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Hanpasnenue noarorosku 44.03.05 Tlenarornyeckoe odpazopanue (¢ AByMst MpoQuiIsiMu OATOTOBKH)

Hanpasnennocts (mpoduns) «broxorus» 1 «Xumush»

Pabouas nporpamMma JUCHHUITITAHBI «Dusnosorus pact CHUI»

IIpunoxxenue
BayutbHO-peHTHHIOBast KapTa JUCHUININHEL « DU3HOJIOTHS PaCTCHHI
Kypc 3 Cemectp 5
Bun xontpons MuHuMansHoOe KOJIHIECTBO MakcumanbHOE
OastoB KOJINYECTBO 0ajioB

Pa3zgesr « PyHKINOHAJIBHBIE 0COOEHHOCTH PACTHTEILHOTO OPraHA3MAa)
Texymuit KOHTPOIB IO pa3Aemy:
1 AynutopHas padora 10 20
2 CamocrositenbHas pabora (crenuanbHblie 00s3aTeIbHbIe (HOPMBI)
3 CamocrostenbHas padoTa (crenuanbHble GopMbl Ha BEIOOD) 9 15
KoHTpospHOE MEpONIPHATHE 110 Pa3aeTy
ITpoMexxyTOUHBINH KOHTPOJIb 9 15
TIpomexxyTouHast aTTecTarus 28 50

Hroro: 56 100

Buner koHTpOIS

Iepeuenp uay npuMepsl 3a1aHUH,
KPUTEPHUHU OLIEHKHU U KOJIMUECTBO OalIoB

TeMsl U1 M3y4eHHsI H 00pa30BaTeNbHBIC PEe3yIbTATHI

Texkymmii KOHTPOJIb 0 pa3aeny «OyHKIMOHAIBHBIE 0COOEHHOCTH PACTUTEJIHLHOT0 OPraHU3MAa»

1

AynutopHas pabota

Pabouas TETpajb. [Monnas
XapaKTepUCTHKA  BCEX  MPOBEICHHBIX
OIBITOB W OCMBICIICHHBIE BBIBOJBI 110
MTOJIYYEHHBIM PE3yIbTaTaM.

[{uToruazmaTndeckre MeMOpaHbI - KJacCU(pHUKAINsS, CTPOCHHE, CBOMCTBA, DYHKIIUU
Ocmoc. KieTka, kKak 0OCMOTHYECKasi CHCTEMa, POJIb OCMOCA B KHU3HEACSATEIIBHOCTH PACTUTENBHOTO oprannima. @oTocuHTes.
PoJib 211eMEHTOB MUTAHUSI B Pa3BUTHH PACTCHHS.

OOGpa3oBaTenbHbIl PE3yNbTaT: HABBHIKM MPAKTHYECKHX yMCHHH paboThl B J1aOOpaTOpHH, BIAJCHHE IpPHEMaMH aHain3a
pe3yabTaTOB J1a00PaTOPHBIX PaOOT ((HYHKLIMOHANBHOW 33/1a41) U YMEHHUE aIalTalliy UX JUIs CPEAHEH IIKOJIbI.

3Haer B 00beMe, 00ECICYNBAOLIEM NPEIIOAaBaHIE OHOIOTHH, HCTOPHIO CTAHOBIICHHS HAayKH (PUTO(U3MOIOTHS, OCHOBHBIC
3aKOHOMEPHOCTH (DyHKIIMOHMPOBAHUS PACTHTEILHOTO OpPraHM3Ma, OCOOCHHOCTEHl MPOLECCOB MUTAHMS, POCTa M PAa3BHUTHS,
BOJIHOTO M SHEPTreTHYECKOro 0OMEHa, peryIsiiiy, (PU3HOIOTHH PACTUTEIBHON KIETKH, 3HAYCHUE HEKOTOPBIX MPOLIECCOB IS
Ouocdeps! U 1 4eI0BeKa.

YMeeT: aHaIU3UpOBaTh 33424y (PYHKIMOHAIBEHOTO XapakTepa Ha IPUMEepe PACTCHHUMH, ONPEIEeIISATh THII U BBIACIATH OCHOBHBIC
STamlbl M JACHCTBUS MO € PEIICHUIO; HAXOAWTh, KPUTHYECKH aHAIN3HUPOBATH, BHIOpATh HHA)OPMALKIO 10 (HH3HOIOTHH
pacTeHUil U1 pelleHus MPeATIoKEeHHOW 3a/laud; pellaTh 3ajady 1Mo (PU3MONOTMM PacTeHUH pPa3IMYHBIMH CIOCOOaMH,
OLICHUBATH MPEUMYLIECTBA M HEAOCTATKU TOTO WIIM UHOTO CIOCO0a pelIeHHs B IPUKIATHOM acleKTe (CeIbCKOe X03sHCTBO,
OvonmkeHepysi, OMOMHIUKALMA U Ap.); TPaMOTHO M JIOTHYHO PEIIaTh 3aJady M0 (GU3HOJIOTHU PACTEHUH, apryMEHTHPOBATh
XOJI €e PELICHHs; MPOCKTUPOBATh YPOKH OMOJOTHH, BKIIOYAroNnIHe (HyHKIHMOHAIBHBIE OCOOCHHOCTH PAaCTEHHM, MCIONb3YsI
IIpU 3TOM JAEMOHCTPAIMOHHBIE OIBITHI, JIAOOpPAaTOpPHBIE PAaOOTHI, MPOEKTHPOBATH YPOKH OHMOJIOTMH MO M3YYCHHIO OCHOB
(YHKIIMOHATLHBIX 0COOCHHOCTE! PACTEHHH C UCTIOJH30BAHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTH.

CamocrosrenbHas paboTa
(oGs3aTenbHBIE POPMBI)

Haxonnenune 3Hanuii o ¢purohu3noIorun

Bce Ttems kypca

3

CamocrosrenbHas paboTa
(12 BBIOOD)

Pedepar

IMouck n dukcanust 3HaHUI 0 HOBBIX UCCIEAOBAHUIX B 00JacTH GUTOGUHOIOTHH

KonTtponbsHoe mMeponpusitue no

pazneny

Pa3paboTka cHCTEMBI BOIIPOCOB K BHCO
10 TeMaTHKe GUTOYU3HOTIOTHI

OcBocHNE HABBIKOB KPUTUYCCKOTO aHaJIn3a BUACOMATCPHUAJIOB JOCTYITHBIX YE€PE3 UHTCPHET U CIIOCOOHOCTH CO3J1aBaTh Ha X
OCHOBC KOHTPOJIbHBIC MaTCpHUAJIbI.
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IIpomesxyTounbIit KOHTPOJb
(xonmyecTBO 6AJLIOB)

50

IIpomesxyTouHas aTTecTars

IIpeactaBnensl B (oHAE OLEHOYHBIX CPEACTB AJISI IPOMEKYTOYHON aTTECTALlNH 110 JUCIHUILUINHE
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