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YTBEPXIAIO
[Ipopextop mo YMP u KO,
npeacenarens YMC CI'CITY
Zvrc../— HH. Kucnosa

MOIYJIb "BUOJIOIO-9KOJOTHYECKUN"
DuU3H0JI0rUs PACTEHUHA
paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a Kapenpon Buosornu, 3K0J10ruu 1 METOAUKU 00yUeHH ST

Y4eOHsblii 1an EIr'®-6216Xo(51)
Hanpasnenue moaroroeku: 44.03.05 Ilemarormyeckoe oOpas3oBaHue (¢ ABYMS TPOQUIIMH
TOJATOTOBKH)

Hanpasnennocts (ipoduib) «bromorus» u «XuMush»
Kpanuduxarus 0akajaBp
dopma 00ydeHuUs OuHast

OO0wias Tpy10eMKOCTb 43ET

YacoB 10 y4eOHOMY IIIaHy 144 Bunas! koHTpOIIS B cemecTpax:

B TOM YMCJIE: JK3aMEHBI 3
ayTUTOPHBIC 3aHATHUS 56

caMoCTOsTeNbHas paboTa 88

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 3(2.1) Uroro
Bun 3ansaruit VIT | PIT | VIT | PIIJ
Jlexrin 22 | 22 |22 | 22
JlabopatopHbie 34 34 | 34| 34
B Tom umcrne uHT. 12 12 12 | 12
Htoro ay. 56 | 56 | 56 | 56
Konrakrhas pabora 56 56 56 | 56
Cawm. pabora 88 | 88 | 88| 88
Hroro 144 | 144 | 144 144




Hanpagsnenue noarorosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TTOJTOTOBKH),
HarnpasJIeHHOCTH (Tpoduib) «bronorus» u «Xumus»
PaGouast mporpamMma IUCIMIUTMHBI «DU3UOIIOTHS paCTCHUID
IIporpammy cocraBuii(u):

IIumosa Taresina KoncranTuHOBHA

Ipu HaMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3[J0POBbBS, KOTOPEIM HEOOXOANM 0COOBII MOPSIOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

POu3no010rus PaCTEHUI

paspaborana B cootBercTBur ¢ ®I'OC BO:

DeznepanbHblil rocy1apCTBEHHBINM 00pa30BaTeNIbHbINM CTaHJAPT BHICIIETO 00pa30BaHUs IO HAIpaBICHUIO NOATr0TOBKU 44.03.05
ITenarornyeckoe obpasoBanue (¢ ABYMs MpodUIIMU MOATOTOBKH) (YpOBeHb OakanaBpuata) (nprka3 MunoOpHayku Poccun ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaAHUUA yqe6H0r0 IJ1aHa:

Hanpasnenue noarorosku: 44.03.05 Ieparornueckoe oOpazoBanue (C AByMst MPOGHISIMH MOJATOTOBKH)
Hanpasnennocts (poduis) «buosnorusy u « XuMus»

yrBepxkaenHoro yuéubim coetoM CI'CITY ot 31.08.2020 npotokon Ne 1.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Buonoruu, 3k0JI0rTuM 1 METOAMKH 00yUeHHS

TIportokou ot 25.08.2020 1. Ne 1

IepeyTBepskneHa Ha OCHOBaHUM pemeHust Yuenoro cosera CI'CITY
TIportokoun 3acenanus Yuenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadempoit CemeHOB A.A.

Havaneuux YOIT

\'\
; iyt

H.A. Jlomannna

Crpannna 2 u3 9



Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGUISIMU MOJTOTOBKH ),
HATIPaBICHHOCTH (Tpoduib) «bromorusn» 1 «Xumus»
>a00yast IporpaMma AMCIUIUIMHbL « DU3HOIIOr s paCTeHUI»

1. LIEJIM 1 3AJIAYM OCBOEHUSI JUCLUIIIMHBI (MOYJI5)

Henap u3ydyenusi IMCHUIINHBI: GOPMHUPOBAHNE COBPEMEHHBIX IIPEACTABICHUN O MpUpoe HU3HOIOTHIECKHX IPOLECCOB 3€IEHOr0
pacTeHus, MEXaHU3MaxX UX PEryJsUd U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOOTHOIIEHUH OpraHu3Ma ¢ BHEUIHEH cpeoi

3agaun M3yYeHUsl AMCHMILUIMHBI: (OPMHUPOBAHME CHCTEMATH3MPOBAHHBIX 3HAHWH B 00JacTH (HM3MOJIOTUM PACTEHHH C y4ETOM
conepkaresbHOH crieruduku npeaMera «buonorus» B 00meo0dpa3oBaTebHON IIKOJIE.

Obaacth npodeccuoHaNbHON AesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCHHUILIUMHBI (MOJY.15I) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOIr'PAMMBI
Llukx (paszern) OIT: [51.0.07
2.1|Tpe6032um;| K NMpeIBapUTeIbHOI MOAT0OTOBKE 00y4Yalouerocs:

CoaepmaHHe JUCIHUIIIAHBL 633preTC§[ Ha MaTcpuajIc: NMpeACcTaBJI€HHOM B IPEABIIYIINX eCTeCTBeHHO-FeOl"pa(ﬁbI/I‘{eCKI/IX

((MaTeMaTI/IKa», «YueHue o I‘I/IHpOC(l)epe», «EOTaHI/IKa», ((300J'IOFI/I$I>>, «Xumus» u «I'eosorusy

2.2| AucuumianHbl (MOIYJIN) U NPAKTHKH, JUIsI KOTOPBIX 0CBOCHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeanecTByoOLIee:

«Muxkpobuomnorus», «BBeieHre B ONOTEXHOIOTHI, « DKOJIOTUD).

3. KOMIIETEHIIUH OBYYAIOIIEI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUIIINHBI
MOAYJIs)

OIIK-8 Cnoco0eH 0CyInecTBJISITh eAarorn4eckyio AesTeIbHOCTh HA OCHOBE CIeNHAIbHbIX HAYYHbIX 3HAHUH

OIIK-8.1 3naeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH M MPUHIMIBI MOCTPOEHUS U PYHKIHOHUPOBAHUS 00PA30BATEIbHOTO
npoiecca, poJjib 4 MecTo 00pa30BaHMs B KH3HH YeJI0BeKa 1 0011 ecTBAa, COBPeMEHHOE COCTOsIHIE HAY4YHOI 00.J1acTH,
COOTBETCTBYIONIEH MpenoiaBaeMoMy NpeaAMeTY; NPUKJIAIHOE 3HAYeHNe HAYKH; crienuduyecKrue MeTOIbl HAYYHOT0 MO3HAHHSA
B 00beMe, 00ecreYnBaloOleM NMpenoJaBanue yueOHbIX MpeAMeTOB

3HaeT B 00beMe, 00ecreunBaoieM peroaBaHue OMOIOrHY, HCTOPHIO CTAaHOBIICHUS HAyKU (PUTO(GU3HOIOTHUS, OCHOBHbIE
3aKOHOMEPHOCTH (hYHKIOHUPOBAHHS PACTHTEIFHOTO OpPraHn3Ma, 0COOCHHOCTEH IIPOIIECCOB MUTAHMUS, POCTA U PA3BUTHS, BOAHOTO U
9HEPreTHIeCcKOro 0OMeHa, peryJIsiny, (PH3UOJIOTHH PACTUTENBHOMN KIIETKH, 3HaYCHHE HEKOTOPBIX MPOLIECCOB s Guocheps! 1 Ui
4eII0BEKA

4. CTPYKTYPA U COJAEP KAHUE TUCIIUIIJIMHBI (MOAYJI5)

Kon HanmeHoBaHHUe pa3/ie/IoB U TeM /BUJ 3aHATHS/ Cemectp| Yacos | uTepaxr.
3aHATHS
Pazgen 1. ®usnosiorus pacrenuit
1.1 CTpoeHne pacTUTENLHOMN KIIETKH, KaK eIMHON cucTeMsl /JIek/ 3 2 2
1.2 Ponb BobI B %KU3HH pacTeHuid. [TornomieHre u myTh ABUKEHHUS BOJIBI TI0 PACTCHUIO 2
/Jlex/
1.3 Pocr, pazBuTHe 1 peryiIsaTopHbIe MeXaHU3MBI /JIex/ 3 4 0
1.4 Onepreruueckuit 0oMeH knetku. Porocunres. /JIex/ 3 8 2
15 DHepreruueckuii ooMeH kieTku. Knerounoe npixanue /JIex/ 3 2 0
1.6 Ctpecc 1 aganTauus pacreHuii /Jlex/ 3 4 0
1.7 [uromiazmaruueckne MeMOpaHbI - KiIacCU(PHKAIHs, CTPOCHHE, CBOHCTBA, (DYHKIIHU 3 4 2
/J1ab/
1.8 Ocmoc. Knetka, kak OCMOTHYECKAsl CHCTEMa, POJIb OCMOCA B JKHU3HEAEATEIbHOCTH 3 8 2
PaCTHTEJILHOrO opranusma /J1ab/
1.9 ®otocunres. /J1ad/ 3 10 2
1.10  |Posb 3IeMEHTOB MUTAHUS B Pa3BUTHH pacTeHus /J1ab/ 3 12 2
1.11 Baxxnelime MoJieKyJibl OMOJIOTHYECKON CUCTEMBI - O€NKH, YIIeBO b, )KUpbl, NAD, 3 13 0
FAD, ATP /Cp/
1.12  |OrauuuTenbHbIC YEPTHI PACTUTENBHON KJIETKH - IUIACTHIBI, BAKYOJISIPHAS CUCTEMA, 3 15 0
kjetouHas creHka /Cp/
1.13  |BoaHblil peskUM U OCOOCHHOCTH pacTEHUN pa3IMYHBIX SKoJorrnueckux rpyrm /Cp/ 3 15 0
1.14 Pocrt u passurtue pacrenwuii /Cp/ 3 20 0
1.15 3HayeHne MUHEPAJIbHOTO UTaHUs AJ1s pacTeHus. I1yTH moryomenus, Tpancnopra u 3 27 0
YTWIN3aLUN MUHEPAIBHBIX BemecTs /Cp/

5. OneHo4YHbIEe M METOAUYCCKHE MAaTePUAJIbI 10 THCHHUILINHE (MOAYJII0)

5.1. Copnep:xanue ayIuTOPHOIi padoThl MO AMCHHUILIMHE (MOIYJ/II0)

3 cemectp, 11 jgexnmii, 17 1a60paTOpPHBIX 3aHATHI
Paznen 1. ®uznonorus pacreHuii
Jlexums Nel (2 gaca)
CtpoeHue pacTUTENIbHOM KIIeTKH, KaK €AMHON CUCTEMBI

Bomnpocs! 1 3ananus
Knerka, kak OCHOBHAs CTPYKTYpHas M QyHKIMOHAJIbHAS €IMHUIA PACTUTEIBHOTO OpraHH3Ma
Muromnasmaruueckue MemOpanbl. Knaccudukanus, crpoenue, cBoiictsa, ¢ynkuun. TpancMmemOpanublii nepeHoc. IlaccuBHBIN U
aKTUBHBIN TpaHCHopT BewlecTB. [lepBUYHBII U BTOPUYHBIN aKTUBHBII TPAHCIIOPT.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGUISIMU MOJTOTOBKH ),
HANpaBJIeHHOCTH (Ipodis) «buonorus» u « XM
>a00yast NpOrpaMma AUCUUILIHMHBL «DU3HOJIOTHs pacTeHUI»

OCOOCHHOCTH CTpOEHMs, CTPYKTypHas M (yHKIMOHANbHAs OpraHU3alHs pacTUTENbHOH KieTkd. CHMOHMOTeHHas THIOTe3a
BO3HUKHOBEHHS PACTUTEIbHON KIETKH.

ITnactunnas cucrema. Tumbl miacTul, 0COOCHHOCTH CTPOCHHS, OHTOreHe3. MUTOXOHIpUU pacTeHuil. OCOOEHHOCTH CTPOCHHS
MUTOXOHJIPUHA PacTEHUI.

Jlexuust Ne 2 (2 gaca)

Posb Bozbl B jxM3HHU pacTeHuil. [loriomnieHne u myTh ABIKCHHS BOJIBI [T0 PACTCHHIO
TpaHCIOPT BOJIBI MO pacTeHH0. KopeHb Kak OCHOBHOH OpraH MOTJIOMICHHS BOABL. MeXaHNU3M paJralbHOrO TPAHCIIOPTa BOJIBI B
KopHe. Poitb pr30/1epMbI U 3HIOJIEPMBI B 3TOM mpoliecce. [1ocTymieHne BobI B COCY/IbI KCreMbl. Kcniiema — OCHOBHasI
TPAHCIIOPTHASI MATHCTPAJIb JBIKCHUS BOJHOTO TOKA B CHCTEME «II0YBA — PaCTEHHE — aTMOc(epay. XapaKTepuCTHKa «HIIKHEr0» U
«BEPXHEroy» JIBUraTelneil BogHOTo Toka. KopHeBoe nAaBieHue.
Beinenenue Bobl pacTeHueM. ['yTranus, «aw) pacTeHuil. TpaHCIHpalys 1 ee poJib B XKU3HH pacTeHuil. KonmdyecTBeHHbIE
HOKa3aTeNd TPAHCIIUpALUK: Y CThHYHAS U KYyTHKYJISIpHas TpaHcrupanus. CTpoeHHe yCThUIl, MEXaHH3M YCThUYHBIX JBIKCHUIA.
BrnusiHure BHEMIHUX (HaKTOPOB (CBET, TEMIIEpaTypa, BIaXXHOCTh BO3/IyXa, MIOYBBI) HA MHTCHCHBHOCTH TpaHcHupauu. CyTouHbIC

Jlexuus Ne 3-4 (4 qaca)

Pocr, pa3BuTHe 1 peryIaTOPHBIE MEXaHU3MBI
OCHOBHBIE YPOBHH PETYJIISIIIUN PACTUTEIHHOTO OPTaHNW3Ma: KJIETOUYHBIA, TKAHEBOW, OpraHu3MeHHBIN. [loHsATHE TOISIpHOCTH pacTeHusI.
PerynaropHslii KOHTYp, 3HaYCHHE B €0 00OPa30BAHUY AITUKAIBHBIX 30H.
OCHOBHBIC IPUHITUITBI PETYJISIMNA PACTUTEILHOTO OpraHu3Ma. Tpodudeckuii, GUTOrOpMOHAIBHBIN U NIEKTPOPHU3HOIOTHUCCKHUI MY Th
peryJsiuu.
AYKCHUHBI: I0KalIM3alys, XUMUYECKUi cocTaB, Gpusnosnoruueckoe aericreue. Cunrernueckue ananoru UYK. I'u66epennunsr:
JIOKaJIM3allusl, XUMHUYECKUH cocTas, pusnonoruueckoe aeiictBue. Cunrerndyeckue ananord ['K. [IUTOKMHUHBL: TOKaIH3anus,
XUMHUYECKUH cocTaB, puznosiornueckoe aeicTere. CHHTETHYECKHE aHaJI0Td. DUTOrOPMOHBI — HHTHOUTOPHI (PU3HOIOTHYECKUX
nporeccoB. Tumbl, MecTo 00pa3zoBanus, GyHKIUHU. VICKycCTBEeHHBIE aHAJIOTH (PUTOTOPMOHOB — MHT'HOUTOPOB.

Jlexums Ne 5-8 (8 vacos)

OHeprerudeckuit 0OMeH KineTku. POTOCHHTES.
IIpeoOpa3oBanue YHEPrUHU B KIeTKe. BHENIHNE UCTOYHNKY SHEPTHH LISl OPraHU3MOB. J[Be OCHOBHBIE (hOPMEBI 3allacaHus SHEPTUH B
KJIETKE: JIEKTPOXUMHUYECKHH OTEHIMAJI IPOTOHOB Ha SHEPTU30BaHHBIX MEMOpaHax 1 MaKpOAPIUIECKUe CBSI3H. Y HUKAJIbHOCTh
SHEPreTUUECKUX MPOLECCOB PACTeHUI: POTOCUHTES U IbIXaHHE.
DJeMEHTHI CTPYKTYPBI MOJIEKYJIBI XJIOPOGHILIIA, OTBETCTBEHHBIE 3a (DYHK-IIMIO MTOTJIONICHHS, 3allacCaHis i IPeoOpa3oBaHus YHEPTHH B
npouecce GorocuHTe3a. MeXaHU3M IOTJIONICHHUS U UCITyCKaHHS CBETa MOJIEKYJIOH; CIIEKTPHI IOTJIOIIEHHUS. DIIEKTPOHHO-
BO30YX/ICHHBIE COCTOSIHUS XJIOPOGUILIOB, IyTH UX A€3aKTUBALIUY.
Xopodui-oenkoBbie komiiekehl (XBK); MexaHu3Mbl 00pa30BaHus, 3HAYCHUE CBS3H TUTMEHTOB ¢ OeikoM. OpHeHTanus
nurMeHToB B XBK. Me-xaHU3Mbl SHEPreTHUECKOro B3aUMOJCHCTBUSL ~ NUTMEHTOB B KOMIUIEKCaX (3KCUTOHHOE B3aUMOAEHCTBUE) U
MEXly KOMIUIEKCaMH (TI€PEXOJHbIE COCTOS-HHUS).
Ponb kapoTuHOMIOB B hoToCHHTE3e. AHTEHHAs! PyHKIHUS, BO30YKICHHBIE COCTOSIHUS KAPOTHHOMIOB, MEXaHW3MBbl MUTPAIIHU
SHEPruy Ha XI0pohuul. MexaHU3M 3aIUTHOTO JEHCTBUS KAPOTHHOUAOB. 3HAUEHHE KCAHTO(GMIUIOBBIX [IUKIIOB Y BBICIIMX PACTEHUIN
U BOZOPOCIICii; HOTONPOTEKTOPHAS (PYHKLIMS 3€aKCAHTHHA M JMa30KCAaHTHHA.
IepBuunbIe poriecch GoToCHHTE3a, UX CTPYKTYpHO-QyHKIIMOHANEHAs opranu3anus. [IpencraBienne o GOTOCHHTETHIECKOH
eMHULIEe. AHTEHHBIH KOM-TUIEKC, PEaKIIMOHHBIN IIEHTp. MexaHu3MBbl MUTpaIMK SHEPTHH B XJIOPOILIACTaX.
DneKkTpoH-TpaHcHopTHAs nenb GoTtocunTesa. [Ige porocucremsl. Komno-uentsl OTL] 1 nocnenoBaTenbHOCTh EPEHOCA AIEKTPOHA
1o 1enu (Z-cxema). L{uxiinueckuii, HEUUKIINYECKHUH U TICEBIOIUKINYECKAI AIEKTPOHHBINA TpaHciopT. OCHOBHBIE (DYHKIMOHAIIBHEIE
koMmruiekcsl DTI (PC-1, ®C-2,), ux cTpykrypa u ¢pyHkuun. O6pazoBaHue akTUBHBIX (opM Kuciaopoa. IIporeccst
(dorounrnbupoBaHust U GoTONECTPYKIUH; 3AIUTHBIC MEXaHU3MBI XJIOPOILIACTOB.
dotocunTeTHUecKoe hochopunrpoBanre. OCHOBHEIE THIIBI, X (PH3HUOIO-THUECKOE 3HAYCHUE, MEXaHU3MBI PETYJIIIUH. MeXaHn3MBbl
9HEPreTUUECKOro CO-MPSHKEHUS TPAaHCHOpTa MIEKTPoHOB U cuHTe3a AT®. Compsratomue dpaxrops! poTodochopuapoBanus, UX
(GyHKIMU, CTPYKTYPa, MEXaHU3M JEHCTBHUS.
KoHeuHbIe IPOIYKTH CBETOBOH M TEMHOBOIT (ha3bl (poTocHHTE3a. XMMH3M TIPOIECCOB  ACCHMWIIAINH YIriIepoa B (POTOCHHTE3E.
Hcnonb3oBanue IPOOAYKTOB CBETOBOM cTaguun Jid aCCUMUWIIIIUU YTJICKHUCIIOTHI. HI/IKJ'I KaHBBI/IHa, OCHOBHBIC (I)epMCHTBI 1 MCXaHHU3MBbI
peryisinuy nukina. @oroxasixanue. GOII- kapOokcunasa, ee XapaKTepUCTUKA U JIOKAIN3alUs.
uxi Xstua-Cska-Kapnuiosa, ero GyHKUnoHaIbHOE 3HaueHUe. OpraHuzanus npolecca acCUMULILMY B KIETKaxX Me3ohuiuia 1
00KJIaJKK: OCOOCHHOCTH CTPOCHHS XJIOPOILIACTOB U peakiuii orocunTe3a. Xapakrepucruka rpynn C4 pacrenuid. orocunres y
CAM- pacTeHHii: 0COOEHHOCTH OpraHU3alMy MIPOLIECCa 3aacaHys SHEPIUU U (PUKCALUY YIIICKUCIOThl BO BPEMEHHU.

Jlextms Ne 9 (2 gaca)

OHeprerudeckuii oOMeH kietku. KierouHoe npixanue
DepMeHTHBIE CHCTEMBI IBIXaHHs. XapaKTePHCTHKA OTISIbHBIX IPYIIT AIXaTeNbHBIX (PEPMEHTOB: MUPHINH3aBICHMBIC
JeruaporeHassl, (IaBUH3aBUCHMbIE IETHAPOTeHasbl, OKCUIa3bl. [IepeHOCUNKY 3IEeKTPOHOB: XUHOHBI, JKeJIE30CEpPHBIE OEIKH,
LIUTOXPOMBI, UX XMMUYECKOE CTPOCHUE U CBOMCTBA.
I'mukonu3. OcHOBHBIE (pePMEHTHI CUHTE3a U THAPOJIM3a caXxapo3bl U KpaxMana. DepMeHTaTUBHBIC PEaKIIUU U SHEPreTHYECKUN
OanaHC TJIIMKOJIM3a, KOM-TIAPTMEHTALUS Mpoliecca B KIIETKaX pacTeHui. [ TMKonu3 U rimokoHeorene3. OCOOCHHOCTH IIIMKOJIN3a Y
pactenuil. OxucnutensHbli nenTo3odocdaTablii nukn. GepMeHTaTHBHBIC PEAaKIMK U peryasanus nukia. KoMnaprMentanus nukia B
KIIETKE U €T0 pojb B MeTabosu3Me pacTeHuil. OCOOCHHOCTH LIMKIa TPUKAPOOHOBBIX KUCIOT B PACTEHUSX.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGUISIMU MOJTOTOBKH ),
HANpaBJIeHHOCTH (Ipodis) «buonorus» u « XM
>a00yast NpOrpaMma AUCUUILIHMHBL «DU3HOJIOTHs pacTeHUI»

I'nnoxcunaTHelil HUKI. I'IMOKCHCOMBI M TTIMOKCHJIATHBIN LUKIL. JlpIXaTenbHas  3JIEKTPOHTPAHCIOPTHAA 1I€Nb: OCHOBHBIE
KOMIIOHEHTBI, CIIOCOObI PErucTpanuu pegokc-cocroauuit. Ctpykrypa u Gpynkuuu kommiaekcos OTII apixanus. Ocobennoctu DTL
JIBIXaHUS pacTeHUN. AJIbTepHATHBHAS OKCH/1a3a, aTbTEPHATUBHBIN Iy Th IIEPEHOCA JIEKTPOHOB B IBIXATEILHOM LIETIN PACTEHUH U €ro
(usnosoruyeckoe 3Ha4YCHUE.

OxucnutensHoe GochopunpoBanue. DJHeprusaiys MeMopas npu ¢yHkuuonuposanuu OTII apixanus. AT®- cuHraza

MUTOXOHIpUi. CTpYyKTypa, JJOKaJIu3alus, IPOCTPaHCTBEHHas: opranu3anus. CoBpeMeHHbIE MTPECTAaBICHUS O MEXaHU3ME CUHTE3a
ATO.

Jlextust Nel0-11 (4 gaca)
Crpecc u aganrtanusi pacTeHHHA
ITonaTHE yCTOMYMBOCTH pacTeHUH. AfanTanus K HeOJIaronpusITHEIM (haKTopaM cpeibl. 3aKalnuBaHHE PACTCHUH.
Huskue TeMneparypsbl, Kak HeOIaronpusATHBINA (pakTop. YCTOHYMBOCTh PACTEHUH K HU3KUM TeMIlepaTypaM. Bricokue Temneparypsl,
Kak HeOIaronpusaTHbIM GakTop. YCTONUYHUBOCTh pacTEHHUH K BBICOKMM TeMIIEpaTypaM. 3acoJieHHe MOYBbI, KaK HEOIaronpHusTHBIN
¢axrop. ConeycToluuBocTh pacTeHUl. I'anodursl.

JlabopatopHoe 3aHsTue Ne 1-2 (4 yaca)
[uToruazmarnyeckue MeMOpaHbl - KJacCU(pHUKAIKs, CTPOCHUE, CBOMCTBA, (DYHKIIUU
OrmezieneHre aKTUBHOCTH [IUTOIIA3MATHYECKUX MEMOPaH KICTKH: TIPOHUIIAEMOCTb, M30HpaTelibHas MPOIYCKHAsS CIIOCOOHOCTb,
OETKU-TIPOTEKTOPBI.

JIabopatopHoe 3ansTie Ne 3-6 (8 gacos)
Ocmoc. Knerka, kak 0cMOTHYECKas CHCTEMA, POJIb OCMOCa B XKU3HEAEATEIBHOCTH PACTUTEILHOTO OpraHn3Ma
[1a3moiM3 1 [AeIIa3MoIn3, ONpeieleHHe OCMOTHYECKOTO OTEHINAJA TOHOILIACTa

JlaGoparopHoe 3ansrue Ne 7-11 (10 wacos)
doTocuHTe3
ITurmenTs! porocunresa. ITomydyeHre CIUPTOBOM BEITSHKKU MUTMEHTOB JIMCTa KPAIUBLI, pa3ieieHue MMIrMeHToB MeToaoM Kpayca,
OyMaxkHast xpoMarorpadus, ONTHYECKUE CBOMCTBA XJIOPOhUILIA.

JlaGoparophoe 3anstue Nel2-17 (12 wacoB)
Posth 3JIeMEHTOB MTUTAHUS B PA3BUTHHU PACTEHHSI
IocTaHOBKa OIBITA HA BBISBICHHUS POJIM MHHEPAIBHBIX 3JIEMEHTOB B JKH3HH PacTeHHH. AHAIN3 PE3yJIbTATOB OIBITA [0 BBIIBICHHIO
POJTH MEHEPAIBHBIX 3JIEMEHTOB B XU3HH pacTteus. OnpeeneHne HUTPaToB B OpraHax PaCTCHH.

5.2. Copep:xaHue caMOCTOSATEIbHOM PadoThHI MO JUCHUILIIUHE (MOAYJII0)

Copnep:xaHue 00s13aTeIbHON CAMOCTOSATE/ILHOI PadOTHI 0 JUCHUILIMHE

Ne n/m TeMbl TUCHUTLTHHBI Coaep:xkaHue caMOCTOAITEIbLHO padoThI TpoxyxTer
AesITeJIbHOCTH

1 Baxnelimue Monekysl XapaKkTepuCcTUKa BXKHEHIINX  MOJIEKYJ OHOJIOTHYECKOM 3HaHusA 10

OMOJIOTMYIECKOH cuctemsl. benku, yrnesozsl, xxupsl, NAD, FAD, ATP JUCLMIIIAHE
CHUCTEMBI - OCIIKH,

yTIeBOIbI, KUPHI, NAD,

FAD, ATP

2 OTnu4nTENbHBIC YePTHI MeMmOpaHHbIE CHCTEMBI paCTHTENILHOM KiteTKH. [1ma3manemma, 3HaHu 110
pPacTUTEIHHON KIETKH - toHomact, JIIP, annapat I"onbmxu. OcoOeHHOCTH CTPOSHHS JUCIUIIIINHE
TUIACTH/BI, BaKyOJISIpHAs IU1a3MajeMMBbl 1 TOHOIIIacTa. DHAOIUIA3MaTUIECKUN PETHKYITyM
CUCTEMa, KJIeTOYHas (OP) pacrurensHoii kinetku. [llepoxoBatelii u rmagkuii JP.

CTEHKa PazmuHble GyHKIMOHANBHBIE yYacTKH pacTuTeapHoro DIIP.
Oynukuu JI1P. Anmnapar INonbmku (AT). Ctpykrypa AT
TpaHcrIOpTHBIE BE3UKYJIBI, AUKTHOCOMBI, ITY3bIPHKH.
Bakyous. JIutudeckuil u 3anacaromuii TUIIBI BaKyOJIeH.
CurHasbHbIe II0-CIIEI0BATEIbHOCTH O€JIKOB, TPAHCIIOPTUPYEMBIX
B Bakyoub. Bo3HukHOBeHME Bakyoneil de novo. OyHKIuH.
[utockenet pacturenbHON KieTkH. CTPyKTypa IIUTOCKENEeTa.
IMnasmonecst (ITM), ux ctpoenue. TpaHCIOPT BELIECTB MO
J1a3MOJIECMaM.

3 Boauslii pexum u KommuecTBo nmoTpebisieMoii pacTeHHEM BOABI, COJEPIKaHNE BOJIBI 3HaHus 1o
0COOEHHOCTH pacTeHUH B KJICTKAX, TKaHIX M opraHax. MonekyssipHas CTpyKTypa U JUCLUILUINHE
Pa3IUYHBIX (usnyeckue cBOCTBa BOIBI. B3anMmoeiicTBIEe MOJIEKYIT BOJIBI U
9KOJIOTUYECKHUX IPYIIIT 6uononumepos, ruapatanysi. CocTosiHue BObI B KieTke. Boxa

KaK CTPYKTYPHBIH KOMIIOHEHT PACTUTEIBHON KIIETKH, €€ y4acTue
B OMOXMMHMYECKUX PEaKIIX.

TepMoauHaAMUYECKHE OKA3aTENIN COCTOSIHUS BOJIbl: aKTUBHOCTh
BOJIbI, XUMHUUYECKUH M BOJAHBIN noTeHInal. COCTaBIISIONIHE
BOJIHOTO TIOTEHIIMAJIa KJIETKH: OCMOTUYECKUH, MaTpUYHBIN
MOTEHIMAJ, IOTEHIHMAN AaBleHus. [ palueHT BOJHOTO
MOTEHIIMANA KaK JABHXKYIIAsl CHJIa MOCTYIUIEHUS U TIepeIBUKCHUS
BOJBL.

4 Poct u pa3surne Poct u pa3zBuTHE pacTeHUil: MOHATHE, KPAaTKas XapaKTepUCTHKA 3HaHus 110
pacteHui OCHOBHBIX 3TanoB. DMOPHOHAIBHBII Tall Pa3BUTHS PACTECHHUIL. JUCLUILINHE

I'panuLbl 3Tana, OCHOBHBIE IpoLecchl, perysius. KOBeHuIbHbLi
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9Tall pa3sBUTHA pacTeHUi. 'paHuIIbI 3Tana, OCHOBHBIE IPOLECCHI,
peryisuusa. BeretaTuBHbli 3Tan pa3BUTUsS pacTeHUH. I'paHuIIbI
3Tarna, OCHOBHBIE NIPOLECCHI, perysuus.das3a uBeTeHUs
TEHEPAaTUBHOIO dTala Pa3BUTUs pacTeHUH. I paHuLbl Tamna,
OCHOBHBIE IIpoLEeCCHl, peryisinusd. Pasza mI0J0HOIEHN]
TEHEPaTUBHOI'O JTala pa3BUTHs pacTeHuid. [ paHuIbl 3Tana,
OCHOBHBIE IPOIIECCHI, PETYIIAIHA. JTal CTAPOCTH M THOECH.
I'paHu1bI 3Tana, OCHOBHBIE IPOLIECCHI, PETYJIALHS.

5 3HavyeHue MuHepasibHOTO | [ToTpeOHOCTH pacTeHuil B dlleMEHTaX MUHEPAJIbHOTO MTUTAHUSI. 3HaHMsg 110
MIUTAHUS [Tl PACTCHUSL. Conep-aHue ¥ COOTHOIICHHE MUHEPAIbHBIX 3JIECMEHTOB B JIACIUTUTAHE
[TyTu noriomenus, M0YBE U PACTEHHSX, KOHIEHTPUPOBAHUE DJIEMEHTOB B TKAHSIX
TpaHCIIOPTa U pactenus. PDynkimoHanpHas Knaccudukays. Kopens kakx
YTHIN3AIHIA OpraH MOTJIONICHUS] MUHEPAIBHBIX 3JIEMEHTOB, CHHTE30B C HX
MUHEPaJIbHBIX BEIIECTB ydJacTHEM M TPAHCTIOPTa. PoJib MUKOPH3EL

JlanbHUi TPAHCTIOPT U KPYTOBOPOT BEIECTB B PACTCHHH.
TpaHcioKalys BeIEeCTB U3 JINCTHEB B IpyTHe OPTaHbl:
(osmHbIe cUTOBUIHBIE dIeMeHThl. Co-cTaB
TPaHCIOLHPYEMBIX BEIIECTB (Caxapa, aMHHOKHCIIOTHI, TOPMOHBI,
HEOpraHUYEeCKUe UOHBI U JIp.). MeXaHU3M MepeIBIKSHNUS
BeliecTB 1o (rosme. Bzaumopaenicteue Gpio3MHBIX U
KCHJIEMHBIX TOTOKOB a30THCTBIX BEIIECTB W HOHOB.
[Tornomenne NOHOB U UX TIepeABIDKEeHNE B KopHe. Kiterounas
CTEHKa Kak (pasa JUIs IBH)KEHUS HOHOB.
A30T. OCOOEHHOCTH a30THOTO OOMEHa pacTeHuit. VCTOUYHUKH
azoTa JUIs pacTeHuid. MuHepainbHble  (OPMBI a30Ta,
UCTIOJIb3YyeMbIe pacTeHUSIMU. PH3NOTIOTHIECKHE OCOOCHHOCTH
MOCTYIJICHHS U BKJIFOYCHHUS] B 0OMEH aMMHAYHOTO U HUTPATHOTO
azora. XapaKkTeprCTHKa CHCTEM TPaHCIIOPTa HUTpaTa U
amMMoHMs. BuyioBas cnennguka ycBoeHUs pa3sHbIX (GOpM azoTa.
CumbuoTnyeckas (GHUKcalusi MOJEKYJIIPHOTO a30Ta.
Conep:kaHue cAaMOCTOSITEJILHOI PadoThI MO TUCHUTIJIHHE HA BHIOOD
Ne i/m TeMbl THCHUIIHHBI Conep:kaHne caMOCTOATEILHON PaGoThHI Tponykrsi
AesITeTbHOCTH

1 Otnuuutenbheie | [lepBUdHAS U BTOPHUYHAS KICTOYHASI CTeHKA. JINTHUHBI, BOCKA, 3HaHUSA 110
YePTHI PACTHTEIBHOM KyTHH, cyOepuH. OOpa3oBaHue KIETOUHOU CTeHKH. bruocunTe3 JUCLUIINHE
KJICTKH - IIACTHEL, MHUKPO(HUOPHILT LIEJI-TI0N03bI M MX camocbopka. Posib anmapara
BAKYOJIApHaAA CHCTCMA, Tonbku B OnocuHTE3€e dneMeHToB MaTtpukca. Oynkim KC:

KJIETOYHAs CTEHKa
KapKacHasi, 3aIlUTHAsI, TPAHCIIOPTHAS, PETyJISTOpHAS,
CHUTHaJIbHaA. OJ'II/IFOC&XapI/IHI)I.

2 BoaHblit pexxum n AKBaTIOpUHEI IIa3MaJIEMMbI U TOHOIUTACTA, UX POJIb B 3HaHHUA 110
0COOCHHOCTH pacTeHUi MOJICpP’)KaHUU BOJHOTO OajlaHCca BOJIBI. JUCIUIIIINHE
Pa3IHIHBIX
9KOJIOTHYECKMX TPYIIIT

3 Pocr u pa3Butue DopMooOpa3zoBaHNe OPTAHOB PACTECHUS 3HaHHUA 110
pacTeHuit JUCLHUIIIIMHE

4 DHepreTuiecKuii 0OMeH AcCCHMHIISIIIUSL YTIICKUCIIOTHI B JIUCTE. J{eficTBHE BHEITHIX 3HaHHUA 110
KJIETKH (axTopoB Ha GpoTOCUHTE3. Pasnudne B KpUBBIX 3aBUCUMOCTHU JUCLHUIIIUHE

ckopoctH accummsinun ot koHerTparu CO2 u O2B ra3oBoit
cpene y C-3 u C-4 pacrenuii. KBaHTOBBII BBIXOJ OTOCHHTE3A.
Tpancnopt CO2 x MecTaM (pUKCaIy, posib KapOoaHTUIPa3EL.
YcTbuyHas U KieTo4Has npoBoaumocTs 1t CO2 B
3aBHCUMOCTH OT BHEIIHHUX (PAKTOPOB M BO3pACTa JIUCTA.

5 Crpecc u aganTanus NMMyHHTET pacTeHuil. 3HaHus 110
pacTeHui JIACLUAIIIIMHE

5.3.00pa3oBaTesibHBbIE TEXHOJIOTHH

HpI/I OpraHu3allvy U3YUYCHUA JUCHUITIIMHBL 6y,HyT HCIIOJIb30BaHbI CICAYONINE 06paBOBaTCJ'H>HI>IC TEXHOJIOTUHN:

I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaLU/IOHHbIe TCXHOJIOTHH, TCXHOJIOI'UA OpraHu3anuun CaMOCTOSITEIILHOM pa60T1,1, TEXHOJIOTUA

ped)J'ICKCI/IBHOFO 06y‘IGHI/I$I, TEXHOJIOTHA MOAYJBHOTO O6y‘I€HI/I$I, TEXHOJIOTHUA UTPOBOI'0 06y‘ICHI/I$I, TEXHOJIOTUH prHHOBOfI
AUCKYCCHUHM, MHTCPAKTUBHBIC TCXHOJIOIMHU, TEXHOJIOTUA HpO6J’[CMHOFO O6y‘ICHI/IH, TCXHOJIOI'S OpraHu3anu
y‘Ie6H0-HCCJ’IeHOBaT€J’IBCKOI71 JICATCIIbHOCTU, TCXHOJIOTU IIPOCKTHOI'O 06y‘IeHI/Iﬂ, TEXHOJIOTHS pa3BUTHA KPUTHUCCKOI'O MBILIJICHUS.

5.4. Texkymuii KOHTPOJIb, MPOMEKYTOUYHBII KOHTPOJIb M MPOMEKYTOYHAS ATTeCTAIUs

bannbHO-pedTHHTOBas KapTa AUCHUILIMHEI 0(OpMIIeHa KaK MPUIOKEHNE K paboueil mporpaMMe JUCIUIUINHEL.

@DOoH/1 OLIEHOYHBIX CPEJICTB VIS IPOBEJCHUS IIPOMEXYTOYHON aTTeCTaluK 00y4yaroIuXcs 110 JTUCHUIUINHE 0OPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YA EBHO-METOAUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomennyemas mureparypa

6.1.1. OcHoBHas TUTEpaTypa
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ABTOPBI, COCTAaBUTEIH 3arnaBue, CChIIKA Ha AJIEKTPOHHYIO ONOIMOTEUHYIO CUCTEMY W3znatenscTBO, rox
JI1.1 |JI. Y. Kypcanos, H. A.|Bboranuka / pex. JI. U. Kypcanos. — 5-¢ u3zz., nepepad. — Tom 1. Anaromus u|Mocksa
Komapuuukuii, K. W.|mopdonorus. — 421 c. — Pexum pocryma: mo mnoamucke. — URL:[TocynapcTBenHoe
Metiep [u ap.] https://biblioclub.ru/index.php?page=book&id=223923. — ISBN 978-5-4458-|yuebHo-
5639-9. — TekcT : ANEKTPOHHBIH. MeJarOrH9IeCcKOe
n3gaTeabcTBo, 1950.
JI1.2 |[IatynuHa, C. K. Boranuka. CucremaTuka pacrenuii : yueoHoe nmocobue / C. K. [Tarynuna, H.[Mocksa : IIpomereii,
M. KirounukoBa ; MOCKOBCKHI TIearormdeckuid rocyaapctBeHHsbIi [2013.
yHuBepcuter. — 124 c¢. — Pexum pocryma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=240522. — ISBN 978-5-7042-
2473-0. — TekcT : DICKTPOHHBIH.

JI1.3 |3aBunosckas, T. C. Boranuka: anaTomust 1 MOPQOIIOTHS : Kype JIEKIHi : yueOHoe nocooue : [16+]|Mocksa ; bepaun

/ T. C. 3aBugoBckass. — 213 c¢. — Pexxum poctyma: mo nommucke. — URL:[Jupexr-Menua, 2018.
https://biblioclub.ru/index.php?page=book&id=484135. — ISBN 978-5-4475-
9635-4. — TeKCT : IEKTPOHHBIH.

JI1.4 [Conosanosa, T. U. ®dwusuonoruss pactenuii : ydebHoe mocodue : [16+] / T. U. TI'onoBanora ;|KpacHospck
Cubupckuii GpenepanbHbiii yHUBEpcHTeT. — 124 . : mit. — Pexxum nocryna: mo|Cubupckuii
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=705322. —|penepanbHbrit
Bubmnumorp.: c. 113-114. — ISBN 978-5-7638-4681-2. — Tekcr : anektpoHHsbIid. |yHHBepcuteT (CDY),

2022.
6.1.2. JlonoJiIHNTEIbHASI TUTEPATypa
ABTOPBI, COCTAaBHUTEIH 3arnaBue, CChUIKA Ha dJIEKTPOHHYIO ONOIHOTEYHYIO CUCTEMY U3znatenscTBO, rOx
JI2.1 [Kapaces, B. H. ®DU3HONOTUsT PAaCTCHUI @ 3KCIEpPUMEHTaNbHbIE HcclenoBanus : ydeOHoe|Homkap-Ona

mocobue : [16+] / B. H. Kapace, M. A. KapaceBa ; IloBomkckuii|[ToBomkckuit
TOCYAAapCTBEHHBIN TEXHOJIOTHYECKU yHUBepcuteT. — 312 c. : min. — Pexum|rocymapcTBeHHbII
JlocTymna: no MOJIITUCKE. - URL:|TexHOMOTHYECKHIA
https://biblioclub.ru/index.php?page=book&id=494310. — bubmwuorp.: c. 291-|yuusepcurer, 2018.
297. — ISBN 978-5-8158-1999-3. — TekcCT : 371€KTPOHHBIH.

6.2 IlepeyeHs MporpaMMHOro odecreyeHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusatop 7-Zip

6.3 Ilepeyens HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM, NPO¢ecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcuTeTCKask ONOIHOTEKA OHIIANHY

- Baser mannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI (MOYJIST)

7.1|HanmeHoBaHME CIIELUAIBHOTO TIOMEIIEHHS: yueOHast ay ANTOpUs IS [IPOBEJCHNS 3aHATUH JIEKIIMOHHOTO THUIIA,
ab0paTOPHBIX 3aHATHI, HHIUBHIYAIbHBIX KOHCYJIbTAIUH, TEKYIEr0 KOHTPOJIS, IPOMEXYTOYHON aTTecTaluy, Y4eOHo-
rccreoBaTeNbcKast TJadoparoprst O0TAaHUKH U SKOJOTHH pacTeHuid. OcHaleHHOCTh: JlaboparopHoe 000pyIoBaHKE
(IITAaTUBBI, CIMPTOBKY, MUHLIETHI, IIEApOBAJIbHbIE UIJIBI, IPEAMETHBIC U IIOKPOBHBIC CTEKIIA, BECHI, BAHHOUKH, aCOECTOBBIE
ceTKH, nanetku), JlJaboparopHas mocyzna (mpoOUpKH, KOIOBI, XHMHYECKUE CTaKaHbI, MEPHBIE LIMINHIPEI, BOPOHKH,
nurneTkd, yamku [lerpu), O6opynoBanue 1uisl yaeOHBIX IPAKTUK (TepOapHbIe MAKH, KOIal-KH, JIYIbl, repOapHbIe CETKH),
Muxkpockon-20mT., MUKpOCKOI OMHOKYJISpHBIH-11mT., bans komOuHupoBanHas-1mT., CTeHAbl yuyeOHbIe-411T.
HatypanbHble 00beKThI (KOMHATHBIE PacTeHUs, repOoapuu, BIaXKHbIE IPenapaThl, KOJUIEKIUH IIJI00B U CEeMsH)-8IIT.,
WzobpasurensHblie mocodbus (TabauIbl, MO, MYJISDKN )-81T., MenoBas nocka-1mr., KommiekT yue6Hoi mebenn

7.2|HaumeHOBaHuME CIIECIMATIBHOTO MOMEIICHHS: MOMEIICHHUE [Tl XpaHEHHS U MPO(UIAKTHUECKOTO 00CITY)KUBaHUS Y4eOHOTO
obopynoBanusi, JlabopaHTckas Kaeapsl OMONOTHH, SKOJIOTHH U METOIUKH 00y4eHus. OcHalmeHHoCTh: HoyTOyK-11mT.,
[poekrop-1uT., Dxpan-2uir., [Tnakarer, Tabnuuel, Buneomaraurona, PeaktnBbl, MUKpOCKOIIBI

7.3|HanmeHOBaHNE CIIEHAIBEHOTO IOMEIICHNS: TOMEIIEHHE JUIS CAMOCTOSTeIbHOM paboTsl, UnTanbHEIH 3a1. OCHAIEHHOCTb:
ITK-4mmT. ¢ BO3MOXXHOCTBIO IIOJKIIFOUECHUS K ceTH «VIHTepHeT» 1 00ecTieyeHNeM JOCTYIa B SJIEKTPOHHYIO
nHdopmarmonHo-o0pa3zoBarensHyto cpeny CI'CITY, I[Tucemennslii cron-4 mwr., [Tapra-2 mr.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHHUIO JTUCHHUIIJIMHBI (MOY JIST)

OcHoBHOI! (hopMOit opraHU3aIMy paboTHI 1Mo Kypey “@U3HONOTHS pacTeHuil”  SBIAIOTCS JEKIINH, IPAKTHISCKUE 3aHATUSI U
caMocTosITeNbHas paboTa cTyAeHToB. KOHTpoIb 3a caMocTosTenbHON paboToi odopmMieH B popMe HHTEPAKTUBHOTO O0YUYEHHS -
IIpeICTaBIeHUH MAaTePHAIIOB U OIIEHKU Pe3yIbTaTOB C HCIIOIb30BAHUEM 3IEKTPOHHOI MOYTHI.

By30BcKast eIy — II1aBHOE 3BEHO AUJAKTHIECKOro nuKna o0ydyenus. Ee nens — popMupoBaHue y CTyASHTOB OPHEHTUPOBOYHOI
OCHOBBI JUIsl IOCIIEAYIOIIETO YCBOSHUS MaTepHalla METOI0M CaMOCTOSITENIbHON pa0oThl. CoepkaHue JEKLUH JOJDKHO OTBEYATh
CJICTYIOIIUM TUJAKTHUCCKUM TPEOOBAHHUSIM:

Crpanuna 7 u3 9



https://biblioclub.ru/index.php?page=book&id=223923
https://biblioclub.ru/index.php?page=book&id=240522
https://biblioclub.ru/index.php?page=book&id=484135
https://biblioclub.ru/index.php?page=book&id=705322
https://biblioclub.ru/index.php?page=book&id=494310

Hanpagsnenue noarorosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TTOJTOTOBKH),
HANpaBJIeHHOCTH (Ipodis) «buonorus» u « XM
Pabouas nporpamMma JMCHMIUIMHBL «DU3HOIIOTHS PAaCTEHUI»

U3JI0KCHHE MaTepUaa JCKIUN OT IPOCTOrO K CII0KHOMY, OT H3BECTHOTO K HEH3BECTHOMY;
JIOTUYHOCTb, YETKOCTh U SICHOCTh B U3JI0KCHUH MaTepuaa;

BO3MO)KHOCTh IPOOJIEMHOTO H3JI0KCHUSI, TUCKYCCHH, JUAJIOra C LEIbI0 aKTHBU3ALNHA JCSTCIBHOCTH CTYJCHTOB;

0II0pa CMBICIIOBO# YaCTH JICKIIMHU HA MOUTHHHbBIE (DaKThI, COOBITHS, SIBICHUS, CTATUCTUYCCKHE TAaHHBIC,

TECHAs! CBSI3b TEOPETHIECKUX MOJIOKCHHUI 1 BBIBOJOB C IIPAKTUKO# U Oy 1y-1ieil mpodhecCHOHANBHOI AESATENBHOCTRIO CTYICHTOB.
IIpenonaBarelib, YUTAIOMINHN JSKIUOHHBIE KYPCHI B By3€, TOJDKSH 3HATH CYNISCTBYIONIME B MIEIarOTHYSCKON HayKe U HCIOIb3yeMbIe
Ha MPaKTHKE BAPHAHTHI JCKIHH, UX JUAaKTHYICCKUC [IOYIYUTEIbHBIC U BOCIUTHIBAIOLINE BO3MOKHOCTH, & TAKKE HX METOIUYECKOES
MECTO B CTPYKType IIporecca 00ydeHs.

JlaGopatopHbie 3aHATHS — 00sI3aTeNbHAs YacTh paOOThI IPH U3yUeHUU Kypca “@usnonorus pacteHuii”. JlabopatopHbie 3aHATHS
MPOBOJIATCS MO Y3JIOBBIM U HanboJiee CI0KHBIM TeMaM y4eOHOH POrpaMMBbl.

IIpu HOArOTOBKE 3aHATHS KENATEIBHO IPHACPKUBATHCS CIICAYIOIICTO alrOPHTMA!

-pa3paboTka y4eOHO-METOIUUECKOT0 MaTepraa;

- (hopMyITHPOBKA TEMBI, COOTBETCTBYIOIICH MPOrpaMMe M TOCCTaHIapTY;

-OIIpE/IeNICHUE THAKTHICCKHX, BOCIHUTHIBAIONINX M (DOPMUPYIOIINX LEJIeil 3aHsATHs,

- BBIOOP METOJIOB, IPUEMOB H CPEJICTB JJIs IPOBE/ICHHS 3aHATHS,

- 1o00p JUTEPATYPHI [JIs IIPEHOIABATENS U CTYACHTOB,

- PE/IOCTABJICHUE CTyIeHTaM 4-5 JTHE JUIs MOJrOTOBKH K MPAKTUUECKOMY 3aHSTHIO,

- IPEOCTAaBICHHE PEKOMEH/IALNI O MOC/ICJOBATCIBHOCTH U3YUCHUSI JIUTE-PATYPhI (YICOHHUKH, YaeOHbIEe TOCOONs, 32aKOHBI 1
MIOCTaHOBJICHHUSI, PYKOBOJICTBA U MOJIOXKEHHS, KOHCIICKTHI JICKIUH, CTAThH, CIPABOYHUKH, HH(MOPMAIIMOHHBIE COOPHUKH,
CTATUCTHYECKHE JaHHBIC U 1P.);

- CO3/]aHNe HabOPa HATJISIHBIX TOCOOHH.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGHISIMU MOJTOTOBKH ),
HAIpaBJIeHHOCTH (Ipodiis) «buonorus» u «XuMHsD»
PaGouas nporpamMma IuCHMIUIMHBL «DU3HOIOTHS PaCTEHUI»

IIpunoxxenue
BayuteHO-peHTHHIOBast KapTa JUCHUININHEL « DU3HOIOTHS PACTCHUN
Kypc 2 Cemectp 3
Bun xortpons MuHuMansHOe KOJIHIECTBO MakcumanbHOE
OasioB KOJINYECTBO 0aJIoB

HaunmenoBanue pa3znena « PyHKIMOHAIbHbIE 0CO0EHHOCTH PACTHTEIHLHOTO0 OPraHU3May
Texymuit KOHTPOJIb TIO pa3Aeny:
1 AynutopHas padora 10 20
2 CamocrosrensHas paboTa (CriennaibHble 00s13aTenbHbIe (OPMBI)
3 CamocrosrenbHas paboTa (crnenuanbHble GopMbl Ha BEIOOD) 9 15
KoHTponbHOE MEPOTIPHATHE 110 Pa3aeTy
ITpoMesxyTOUYHBIN KOHTPOJIb 9 15
IIpomesxyTouHast aTTecTaIus 28 50

Uroro: 56 100

Buner koHTpOIIS

[epeueHs WM NTPUMEPHI 3aJaHAH, KPUTEPHU OIIEHKH U KOJIMYECTBO OAIIOB

TeMsl U1 U3y4eHHs1 1 00pa3oBaTeNbHEIE
Pe3yNbTaThl

Tekyuuii KOHTPOJIb Mo pazaeny «OPyHKIHOHATbHbIE

0COGEHHOCTH PACTHUTEJbHOI0 OPraHU3MaY

1 | Aynuropnas pabota

Pabouas TEeTpalb. Tlonnas XapaKTEpUCTHKAa BCEX MPOBEACHHBIX OIBITOB U OCMBICICHHBIC
BBIBO/IbI 110 MTOJIYY€HHBIM pE3YyJIbTaTaM.

IuronnazmaTuueckue MeMOpaHsI -
knaccuuKalys, CTpoeHHe, CBOHCTBa, PyHKIIMN
Ocmoc. KieTka, Kak 0CMOTHYECKasi CHCTEMa, POJib
ocMOCa B JKU3HEHESATEIBHOCTH PACTUTEIBHOTO
opraum3ma. @Portocunres. Ponp smeMeHTOB
MTUTaHKS B Pa3BUTHU PACTEHUSL.
OO0pazoBaTenbHbII pe3yJIbTar: HaBBbIKU
MIPaKTHYECKUX YMEHHH pabOTHl B J1a0OpaTOpPHUH,
BIaJICHUE TMpHUEMaMH aHaiu3a pPe3yJbTaToB
HaYYHOTO HMCCIIEZIOBAHUS U YMEHHE aJanTalul uxX
JUTSL CpeJTHEeH IIKOJBI.

2 | CamocrostenbHas paborta (00s3aTesbHbIE
(hopmeI)

Haxonnenue 3nanuii no GuTohu3noI0ruu

Bce temsb1 kypca

3 | CamocrosrenbHas paboTa (Ha BEIOOD)

Pegepar

Iouck n  Qukcanyst 3HAHUI O HOBBIX
HCCIEA0BAHMSX B 00s1acTH GUTOPHU3NOIOTHH

KonTtponbsHOE MeponpusThe 110 pa3aeiry

Pa3pa60TI<a CHUCTEMBI BOIIPOCOB K BUACO IO TEMATUKE (bHSTO(bI/IBI/IOJ'IOFI/II/I

OcBOCHHE HaBBIKOB KPUTUYECKOT'O aHAJIM3a
BUACOMATEPUAJTIOB JOCTYITHBIX Y€PE3 UHTCPHET U
CITOCOOHOCTH COo31aBaTh HA UX OCHOBC
KOHTPOJIbHBIC MaTCpUaJbl.

ITpoMe)xyTOYHBIH KOHTPOJIb (KOJIMYIECTBO OAIOB)

50

[IpomexyTounast aTTecTarus

[IpencrasieHsl B GOHAE OLIEHOYHBIX CPEICTB JUIs IPOMEKYTOYHOM aTTECTALNY 110 JUCLUILINHE

Crpanuma 9 u3 9




