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Hanpasnennocts (nmpodunb) «buonorus» u «Xumus»

Keanuduxanus 0axanaBp
®dopma 00ydeHus 3a04yHas
OO611ast Tpy10eMKOCTh 43ET
Yacos 1o yueGHOMY IUIaHY 144 Bugas! koHTpOIIA B cemecTpax:
B TOM YHCIIE: 9K3aMeHBbI 3
ayJUTOPHBIE 3aHATHUS 16
caMoCToOsITeNbHAs paboTa 119
4acoB Ha KOHTPOJIb 9

Pacnpe)]e.ne}me YacoB JUCHHUIIJIMHBI IO CEMECTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 3(2.1) Uroro
Bun zanstuit VII | PILJT | VII | PITJ
Jlexrin 6 6 6 6
JlaGopatopHsbie 10 | 10 | 10 | 10
B Tom uucne uHT. 4 4 4 4
Hroro ay. 16 | 16 | 16 | 16
Konrakrhas pabora 16 16 16 | 16
Cawm. pabora 119 119 (119] 119
Yackl Ha KOHTPOJIb 9 9 9 9
Hroro 144 | 144 | 144 | 144




Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TOJTOTOBKHM),
HANpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM
PaGouas nporpamMma JuCHMIUIMHBL «DU3HOIOTHS PACTEHUI»

IIporpammy cocraBuii(u):
IIumosa Taresina KoncranTuHOBHA

Ipu HaMMUUKM 00YYAIOIIMXCSI U3 YHCIIA JIUI C OTPAaHUICHHBIMU BO3MOXKHOCTAMH 3JJ0POBbS, KOTOPEIM HEOOX0ANM 0COOBII MOPSIOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYCHUSM HX 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MO JIS).

Pabouast nporpamMma AUCIHUILIAHEL

®u3nosorusi pacTeHuii

paspaborana B cootBercTBur ¢ ®I'OC BO:

denepabHBIN TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BHICIIETO O0OpAa30BaHUS  I10 HANpaBJiIeHUIo moaAroToBku 44.03.05
TTemarornyeckoe odpazoBanue (¢ AByMs NpoUIsIMH MOATOTOBKY) (YpoBeHb OakanaBpuara) (mpuka3 MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBAHUH y‘IEGHOI’O IJ1aHa:

Hanpasnenue noarorosku: 44.03.05 Ieparornueckoe oOpazoBanue (C AByMst MPOGHISIMH MOJATOTOBKH)
Hanpasnennocts (npodunb) «bruonorus» u «Xumus»

yrBepxkaeHHoro Yuénsim coBerom CI'CITY ot 31.08.2020 mpotokomn Ne 1.

PaGouas nporpamma onoOpeHa Ha 3aceqaHuu Kadeapsl

BI([OJ'IOFI/II/I, 3KOJIOTMM U ME€TOJIUKH 06yqemm

TIportokoun ot 25.08.2020 r. Ne 1

IlepeyTBeprkneHa Ha ocHOBaHUH penreHust YueHoro cosera CI'CITY
TIporokon 3acenanus Yuenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadenpoit CemeHOB A A.

Havanpuuk YOIT

C 7 ~,
~ H.A. lomanuna
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HATPaBICHHOCTD (TpoGuib) «bromorus» 1 « Xumus»
>a00yast NpOrpaMma AUCUUILIMHBL « DU3HOIIOrHs pacTeHUI»

1. LIEJIA M 3AJIAYM OCBOEHMSI JUCLUIIIMHBI (MOIY.I5)

Henap u3yyeHus IMCHUIJIMHBI: GOPMUPOBAHHE COBPEMEHHBIX NMPEACTABIECHUH O MpUpoJe (U3MOIOTUUECKUX MPOLECCOB 3EJIEHOTO
pacTeHus, MEXaHU3MaxX UX PEryJsUd U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOOTHOIIEHUH OpraHu3Ma ¢ BHEUIHEH cpeoi

3agaun M3yyeHMsi AMCUMIUIMHBI: (HOPMUPOBAHHE CHCTEMAaTHU3MPOBAHHBIX 3HAHUI B 00JacTH (DU3HOJIOTMH DPACTEHHH C y4ETOM
conepkaresbHOH crieruduku npeaMera «buonorus» B 00meo0dpa3oBaTebHON IIKOJIE.

Obaactb npodeccuoHanbHol aesaTeabHocTH: 01 OOpa3oBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI
Lukn (pasgen) OI:  [B1.0.07
2.1|Tpe601;amm K IIPeBAPUTEILHOI 0Ar0TOBKE 00y4YaloIerocs:

ConeprkaHne JUCLMIUIMHEI 0a3upyeTcsl Ha MaTepuaie: IpeICTaBIeHHOM B IPEABIIYIINX €CTECTBEHHO-TeorpaduuecKuxX AUCIHUIUTMHAX

«Matematrkay, «Yuenue o ruapocheper, «boranukay, «30010rusny, « Xumus» u «I'eomorus»

2.2| AncuumimHbl (MOIYJIM) U NPAKTHKH, VISl KOTOPBIX 0CBOEHUE JAHHOM UCHUTIMHBI (MOIYJIs) HEOOX0IUMO KAK
npeauIecTByOIIEe:

((MI/IKp06I/IOHOFI/IH», ((BBe)IeHI/Ie B 6I/IOTCXHOJ'I01"I/II/I)>, «DKOJIOTHSI.

3. KOMIIETEHL[IY OBYYAIOILLETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHUS ANCLIUTTINHBI
(MOJY.JIsS)

OIIK-8 Cnioco0eH ocylmecTBJIATH NeAArornyecKylo AesiTeIbHOCTh HA OCHOBE CIeNUATbHbIX HAYYHbIX 3HAHHUI

OIIK-8.1 3naeT: ucTopuio, TEOPHI0, 3AKOHOMEPHOCTH H MPUHIMIBI NOCTPOEHHS U (PYHKIHOHUPOBAHUS 00pPa30BaTeIbHOIO
npouecca, poJjib 1 MeCTO 00Pa30BaHuUs B *KM3HH YeJOBeKa U 00111ecTBa, COBPeMeHHOe COCTOsIHUE HAYy4YHOIi 00.1acTH,
COOTBETCTBYIOLIEH NMpenogaBaeMoMy NpeaMeTy; NPUKJIAJIHOe 3HAYeHHe HAYKH; crnienupuyeckne MeToIbl HAYYHOTO MO3HAHMS
B 00beMe, o0ecrieynBaIolIeM NPenoiaBaHie yueGHbIX NpeAMeToB

3HaeT B 00beMe, 00eCIeYyrBaONIEM PEOJaBaHue OMOJIOTHH, UCTOPUIO CTAHOBIICHUS HAYKH (UTO(QHU3HOJIOTHS, OCHOBHBIC
3aKOHOMEPHOCTH (pyHKIIMOHHUPOBAHMS PACTUTEIILHOTO OPTaHHU3Ma, OCOOCHHOCTEH MPOLECCOB [TUTAHKS, POCTa M PA3BHUTHS, BOTHOTO U
9HEePreTHYSCKOT0 0OMEHa, PEeryJIAIiy, (GU3HONIOTHH PACTUTENBHOMN KIETKH, 3HAYCHHE HEKOTOPBIX MPOIECCOB it OHOChEphI U s
YeJIoBeKa

4. CTPYKTYPA U COEP)KAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon HaumenoBaHue pa3/iesioB U TeM /BU/ 3aHATHUSL/ Cemectp| Yacos HuTepakr.
3aHSATHS

Pazen 1. DyHKIUOHAJIBHBIE 0COOEHHOCTH PACTHTEIHHOI0 OPraHNu3Ma

1.1 CTpoeHHEe pACTUTEIILHOMN KIIETKH, KaK eIMHON cucTeMbl /JIex/ 3 2 2

1.2 Pouts BoJIBI B H3HU pacTeHui. [loroleHne u myTh ABUKECHHUS BOJBI 0 PACTCHHIO 3 2 0
/Jlex/

1.3 PocT, pa3BUTHE U PETyISTOPHBIC MEXAHU3MbI PACTHTEILHOTO opranu3ma /JIex/ 3 2 0

1.4  |[uroruazmatuyeckue MeMOpaHsbI - KiIaccU(UKaus, CTPOSHUE, CBOMCTBRa, 3 2 0
¢byukuuu /J1a6/

1.5  |Ocmoc. Kitetka, Kak OCMOTHYECKAs! CHCTEMA, POJIb OCMOCA B JKU3HEICITSIbHOCTH 3 2 2

pacTuTesnbHOro opranusma /J1a6/

1.6 dotocunres. /J1ad/ 3 2 0
1.7 PoJib 57IEMEHTOB NHUTaHKS B pa3BUTHH pacTeHus /J1a6/ 3 2 0
1.8 [Poib 37€eMEHTOB MUTAHUSL B pa3BUTUH pacTeHus /J1ab/ 3 2 0
1.9 |Baxueiimme MOJEKyJIbl OHOIOTHIECKOM CHCTEMBI - OSIIKH, YTIICBOIBI, JKUPHI, 3 10 0
NAD, FAD, ATP /Cp/
1.10 |OrnuuurensHble YePTHI PACTUTENBHOM KIETKH - IIACTUIBI, BAKYOJSIPHAS CUCTEMA, 3 10 0
kjetouHas creHka /Cp/
1.11 |BozaHblil pexuM U 0COOEHHOCTH PACTEHUN pa3IMUHbIX dKoJorndyeckux rpymnm /Cp/ 3 20 0
1.12  |Poct u pa3sutHe pactenuii /Cp/ 3 20 0
1.13  |Dueprernyeckuii oOMeH kieTku /Cp/ 3 40 0
1.14 |3nayenue MUHEPaTbHOTO MUTAHUS AT pacTeHus. [IyTH MoromeHus, TpaHCIopTa 3 9 0
Y YTHIN3AIAU MUHEPATBHBIX BenecTs /Cp/
1.15 |Crpecc n aganTanus pacrenuii /Cp/ 3 10 0
/Ox3amen/ 3 9 0

5. OneHoYHbIEC M METOAUYECKHE MAaTePUAJIbI 10 JMCHUILIMHE (MOLYJII0)

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

3 cemecTp, 3 JIeKIUH, 5 1a00PATOPHBIX 3aHATHIH
Paszgen 1
Jlextust Nel (2 gaca)
CrtpoeHne pacTUTEIbHON KJIETKH, KaK €IMHON CHCTEMBbI
Bomnpocs! 1 3ananus

1. Kuerka, kak OCHOBHas CTPYKTYpHas U (yHKIHMOHAIbHAS €JUHULIA PACTUTEIHLHOTO OpraHu3Ma
2. Iuromnasmartnueckne MemOpanbl. Kiaccudukanusi, CcTpoeHue, CBOWCTBA, (QYHKUUH. TpaHCMeMOpaHHBIH IEpeHoC.

ITaccuBHBIN 1 aKTUBHBIN TPAHCIOPT BewlecTB. [lepBUUHBINA U BTOPUYHBIN aKTUBHBIA TPAaHCHIOPT.
3. Oco0OeHHOCTH CTpPOEHHS, CTPYKTYpHas ¥ (YHKLIHOHAIbHAS OpraHM3als PacTUTEIbHOW KieTku. CMMOHOTEeHHas THUIOTe3a

BO3HHKHOBEHHS PACTUTEIbHON KIETKH.
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HANpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM
>a00yast NporpaMma AUCUUILIMHBL « DU3HOIIOrHs pacTeHUI»

4. Tlnactuanas cuctema. TUIBI JIACTHI, OCOOCHHOCTH CTPOCHUS, OHTOreHe3. MUTOXOHIpHUU pacTeHuit. OCOOEHHOCTH CTPOCHHS
MUTOXOHJIPUH PacTEHUM.
Jlexums No2 (2 gaca)
Poutb Bozb! B xu3HM pacTeHui. [lornomenre u myTh ABHKEHUS BOJBI 110 PACTEHUIO
TpancmopT Bos! 10 pacTeHuo. KopeHb kak 0CHOBHOM opraH MOTJIOMIEHHs BOABL. MeXaHn3M paJuanbHOro TPAHCIIOPTa BOJIBI B KOPHE.
Poub puzonepMsl U 3HA0AEPMBI B 3TOM 1iporiecce. [TocTymienne Boabl B cocy bl KeuieMbl. Keuema — oCHOBHAs TpaHCIIOPTHAS
MarucTpaib IBIKCHUSI BOJHOTO TOKA B CHCTEME «II0YBa — PacTeHHe — atMocdepay. XapaKTepHCTHKA «HIKHETO» U «BEPXHETO)
JIBUTaTeNel BoqHOro Toka. KopHeBoe naBieHue.
Brigenenue Boas! pacrenuem. ['yTranms, «mmaw pacteHuid. Tpancnupanus 1 ee poib B )KU3HH pacTeHnid. KomaecTBeHHbIE TOKa3aTenn
TpaHCIHMpauuu: YCThUYHAs M KYyTUKYJIsIpHas TpaHcnupanys. CTpoeHHe yCThUIl, MEXaHU3M YCThbUYHBIX JBIDKCHUN. BiusHue BHENIHNX
(axTopoB (cBeT, TeMIepaTypa, BIaXHOCTh BO3/1yXa, IOUBbI) HA HHTEHCHBHOCTH TpaHcHHupauy. CyTouHble KoJieOaHns TPaHCTIUPALIHH.
PerynstopHast poib YCTBUI] B BOJO- U Fa3000MeHe.
Jlexums Ne3 (2 gaca)
Pocr, pa3BuTHE U peTyIATOPHBIE MEXaHU3MBI PACTHUTEILHOTO OPraHU3Ma
OCHOBHBIE YPOBHHU PETYJISIMNA PACTUTEILHOIO OPraHW3Ma: KJIETOYHBIHA, TKAHEBOH, OpraHM3MeHHbIN. [IOHATHE NMONAPHOCTH PacTEeHUsL.
PerynstopHbIi KOHTYp, 3HaU€HHE B €T0 00pa30BaHMH AIIMKAIBHBIX 30H.
OCHOBHBIE IPUHIMITBI PETYJISIUH PACTUTEILHOTO opranu3Ma. Tpodudeckuii, GUTOrOpMOHAIBHBIN U 31EKTPOGU3UOIOTUIECKUHN Ty Th
PeryIsIHn.
AYKCHHBI: JOKaJIW3alysl, XUMHUYECKHH cocTaB, ¢usnonorndeckoe paeicrsue. Cunrternueckue anainorn WYK. T'ub6eperuuHbl:
JIOKaJIM3alus, XUMHUYECKUH cocTaB, (Qu3nonorndeckoe aericteue. Cunrernueckue aHanoru ['K. I[UTOKMHHMHBL: JOKanM3aIus,
XUMHUYECKUH cocTaB, (usnonornueckoe neiicrBue. CuHTeTHUeckue aHaiord. OUTOTOPMOHBI — HHTHOUTOPHI (PU3MOIOTHYECKHX
npoueccoB. Tumel, MecTo 0OpazoBanus, GyHKIUH. FICKycCTBEHHBIE aHAIOTH (PUTOTOPMOHOB — HHTHOUTOPOB.
JlaGoparopHoe 3anstue Nel (2 gaca)
I{uTorasmaTuyeckre MeMOpaHbl - KiaccuuKalys, CTPOSHHE, CBOMCTBA, PYHKIIUK
OneneneHre akTUBHOCTH LUTOIUIA3MaTHYECKUX MEMOpaH KIJIETKH: IPOHUIIAEMOCTb, W30HpaTesIbHasl MPOIYCKHAsl CHOCOOHOCTbD, OEIIKHU -
MIPOTEKTOPHIL.
JlaGoparopHoe 3anstue N2 (2 yaca)
Ocwmoc. Kinetka, kak OCMOTHUYECKasi CHCTEMa, POJIb OCMOCa B KH3HEIESATEIFHOCTH PaCTHTEILHOTO OPTraHu3Ma
IT1a3mMounn3 1 fenoa3mMosns3, oNpeesieHue OCMOTHYECKOT0 TIOTEHIMAla TOHOILIACTA.
JlaGoparopHoe 3ansatue Ne3 (2 yaca)
dortocunres
IurmenTsl dortocunTesa. [lomyueHne cMpTOBON BBHITSDKKM MUTMEHTOB JIMCTA KPAINUBBHI, pa3ielieHne MUTMEeHTOB MetonoM Kpayca,
OymaskHast xpomarorpadus, ONTHIECKUE CBOWCTBA XJIopoduILia.
Jla6opatoproe 3anstre Ne4-5 (4 gaca)
Pounb 351eMeHTOB UTaHHS B Pa3BUTHH PACTCHUS
IlocTaHoBKa OMBITA HA BBISIBJICHUS POJIM MHHEPAIBHBIX SJIEMEHTOB B KH3HHU PACTEHHH.
AHanu3 pe3yJbTaToB ONbBITA 10 BBISABICHUIO POJIM MHUHEPAIBHBIX DJIEMEHTOB B )KHM3HHM pacreus. OmnpeeseHne HUTPATOB B OpraHax
pacTeHUN.

5.2. Conep:xanue caMOCTOATEIbHOM PaGOTHI MO AMCUMIJINHE (MOAYJIIO)

Copnepixkanue 00s13aTeJIbHOM CaMOCTOATENBLHON Pa0OTHI 10 THCHHILINHE

Ne n/n Tewnr Copep:kaHue caMOCTOSATEIbHOH padoThI Tpoxykrel
AU CHHUILIHHBI AesITeJIbHOCTH
1 Baxneiimue XapaKTepUCTUKA BXKHEHIINX  MOJIEKYJ OMOJIOTHUECKOHl  CHCTEMBI. 3HaHUA 110 AUCLUIUIIHE
MOJICKYJIbI Benku, yrnesonst, xupst, NAD, FAD, ATP
Onosoruueckoi
CHCTEMBI -
Ocnkw,
YIJIEBOBI,
*kupbl, NAD,
FAD, ATP
2 OtmnuurensHble | MeMOpaHHbBIE CUCTEMBI paCTUTENbHOI KiIeTky. [Ina3ManemMMa, TOHOIUIACT, | 3HAHUS MO AUCLUIIIMHE
4epThl OIIP, anmapar I'onpaxku. OcoO6EHHOCTH CTPOEHHUS M1a3MalIeMMBI U
pacTuTeNbHON TOHOIUIAacTa. DHOIUIa3MaTHuecKuil peTukynyM (OP) pacturensHoM
KIJIETKU - kietkd. [llepoxoBaThlii ¥ rnagkuii DP. PasnmuuHble (GyHKIIMOHATBHEIE
TIJTACTULBI, yuactku pacturenbHoro JIIP. dyukiuu OI1P. Annapat INonsmku (AT).
BaKyoJIsIpHas Crpykrypa AI'. TpaHCIOpTHBIE BE3UKYJIbI, AUKTHOCOMBI, I1y3bIPbKU.
CHCTEMA, Baxyouns. JIutnueckuii u 3anacaromuii Tunsl Bakyosei. CUrHajapHble 110-
KJIETOYHAast CJICIOBATEIBHOCTH O€JIKOB, TPAHCTIOPTUPYEMBIX B BaKyOJIb.
CTEHKa BozuukHoBenue Bakyoueit de novo. dynkuun. LlutockeneT pacTutrenbHOM
kietku. CTpykrypa nutockenera. Ilnasmonecs (ITM), ux ctpoenue.
TpaHcHOPT BEILECTB MO ILIA3MOIECMaM.
3 Boanslit pexum KonnuectBo noTpebiisieMoii pacTeHueM BObI, COAEPKaHUE BOALI B 3HaHUs [0 JUCLUILINHE
1 0COOEHHOCTH KJIeTKaX, TKAHIX U OpraHax. MoJeKyisipHasl CTpYKTypa U (pH3HuecKue
pacteHui CBOIcTBa BOJbI. B3auMoeiicTBIe MOJIEKyYJT BOABI U OHOMOIMMEPOB,
Pa3IMYHBIX rugparanus. CocTosHHE BOAbI B KIETKe. Bolla Kak CTpyKTypHBIi
9KOJIOTHYECKHX KOMIIOHEHT PACTUTEIBHON KJIETKH, €€ Y4acTue B ONOXUMHUIECKUX
rpynn peaKLusIX.
TepMoauHaMUUYECKHE OKA3aTENIN COCTOSIHUS BOJIbl: aKTUBHOCTD BOJIbI,
XUMHUuecKui u BoaHbI noteHnuan. CocTaBiLIole BOJHOIO IOTEHIUAIA
KJIETKH: OCMOTHYECKUM, MATPUYHBIM IOTEHLIUA, IOTECHIMAI JIaBJICHUS.
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),

HANpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM
Pabouas nporpamMma AUCHUIUTHHBL «DU3HOIIOTHS paCTCHUID

Fpaz[HeHT BOZHOTO IMOTCHIMAJIa KaK ABMXXYIas Cyjia IMOCTYIUICHUA U
NEPEABUIKCHUSA BOJbI.

Poct u pa3BuTne
pacTeHui

Poct 1 pa3zBuTHE pacTEeHHI: MOHATHE, KPAaTKas XapaKTEPUCTHKA OCHOBHBIX
3TarnoB. DOMOPHOHANILHBIN 3Tall Pa3BUTUS pacTeHHUH. I'paHullbl 3Tana,
OCHOBHBI€ TIPOLECCHI, peryisiust. KOBeHIITBHBIN ATall pa3BUTHUS PACTEHHM.
I'panuibl aTana, OCHOBHBIE NPOIIECCHI, pEryJIsalys. BereTatuBHbIN 3Tamn
pasButus pacteHui. [ paHuIBI 3Tana, OCHOBHBIE POIIECCHI,
perysnus.@a3a [BeTeHUs] TeHEPATUBHOTO 3Tala Pa3BUTHS PACTEHHM.
I'panuns! Tana, OCHOBHBIE MPOILIECCH, peryianus. da3a o J0HOEHNS
TeHEePAaTUBHOT'O 3Tara Pa3BUTHUs pacTeHHH. [ paHUIIbI 3Tara, OCHOBHbIC
MPOLECCH, PETYISIHA. DTall CTapoCTH U rudenn. [ paHuus! stana,
OCHOBHBIE IIPOIECCHI, PETyIISIHSI.

3HaHUS 10 TUCIUATUINHE

OHepreTHYecKuii
0oOMeH KIeTKH

IIpeoOpa3oBaHue sHEPruy B KJIeTKe. BHENTHNE HCTOYHUKH YHEPTUH IS
OpraHn3MoB. /IBe OCHOBHBIE (OPMBI 3arlacaHysl SJHEPTUH B KIIETKE:
AJIEKTPOXUMHUYECKHH OTEHIINA TIPOTOHOB Ha SHEPTH30BaHHBIX
MeMOpaHaxX 1 MaKpOIPTUUECKHE CBSA3U. Y HUKAIBHOCTh SHEPTEeTHIECKHX
MIPOIIECCOB PACTEHUI: OTOCUHTE3 U JIBIXaHUE.

DJeMEHTHI CTPYKTYPBI MOJIEKYJIBI XJIOPOGHIIIa, OTBETCTBEHHBIE 3a (DYHK-
I[IUIO MOTJIOIIEHHS, 3aacaHusl U NpeoOpa30BaHuUs SHEPTUHU B IpoLiecce
(dorocuHTe3a. MexXaHN3M MOTJIOMIEHNS U UCIYCKaHUs CBETA MOJIEKYJION;
CHEKTPHI TOTJIOMIEHUS. DJIEKTPOHHO-BO30YKIEHHBIE COCTOSIHUS
XJIOPOGHIIIOB, MYTH UX J€3aKTHBALIUH.

Xnopoduui-6enkoBbie kominiekehl (XbK); MexaHu3Mbl 00pazoBaHus,
3HA4YeHHE CBS3M MUTMEHTOB ¢ OenkoM. OpuenTarnys murMeHToB B XbK.
Me-xaHU3MBI SHEPTETHYECKOTO B3aMMOJICHCTBUSL ~ MTUTMEHTOB B
KOMIUTEKCaX (IKCUTOHHOE B3aUMOJACHCTBIE) U MEXIY KOMILIEKCAaMU
(epexoJHbIe COCTOS-HHUSA).

Pounb kapoTuHOUIOB B poTOCHHTE3e. AHTEHHAs (PYHKIIHS, BO30YK/ICHHbIC
COCTOSIHUSI KADOTHHOMIOB, MEXaHH3MbI MUTPALIUU SHEPTUU Ha
xynopoduiut. MexaHH3M 3allIUTHOTO JICHCTBUS KAPOTUHOUIOB. 3HAYCHUE
KCAaHTO(MUIOBBIX IIUKJIOB Y BBICIIUX PACTCHUI U BOJOPOCIEH;
(doronporexTopHas GYHKIUS 36aKCAaHTHHA U THa30KCaHTHHA.
IlepBuunbIe nponecchkl GPOTOCUHTE3A, UX CTPYKTYPHO-(PYHKIIHMOHATIbHAS
opranusanus. [IpencraBinenne o GOTOCHHTETHUSCKON eMHUIEC. AHTCHHBII
KOM-TUIEKC, PEaKIIMOHHBIH HEeHTP. MeXaHU3Mbl MUTPaLlUi SHEPTUH B
XJIOPOILIACTAX.

DNeKTpOH-TpaHCHOPTHAs 1enb GoTocunTe3a. [IBe porocucTemsl. Komro-
HeHTel JTL u nocienoBaTeIbHOCTD EPEHOCA AIIEKTPOHA 110 1eTH (Z-
cxema). [luxnmaeckuil, HEMUKINYECKAN U TICEBIOIHMKITMIECKUT
3JIEKTPOHHBIHN TpaHCcOpT. OCHOBHBIE PYHKIIMOHAIBHBIE KOMIUTEKCHl DT
(DC-1, DC-2,), ux crpykrypa u pyHkunu. O6pazoBaHue aKTUBHBIX (HOPM
kucnopoza. Ilponeccs! poronHrubuposanus U GHOTOAECTPYKIMY;
3aIIUTHBIE MEXaHU3MBbI XJIOPOILIACTOB.

Dotocunretndeckoe Gochopunrponanue. OCHOBHbIE TUIIBI, UX (HHU3UOIO-
THYECKOE 3HAUYCHHE, MEXaHNU3MBI PEryisauuu. MexaHu3Mbl
JHEPreTUYECKOr0 CO-MPSHKEHUs TPAHCIIOPTA 3JIEKTPOHOB U cuHTe3a ATO.
Comnpsratorime Gpaktopsl GoTodochoprupoBanus, ux GyHKINH,
CTPYKTYpa, MEXaHU3M JEHCTBUS.

KoHeuHbIe TPOIYKTHI CBETOBON M TEMHOBOH (a3bl poTocuHTe3a. XUMH3M
IPOLECCOB  ACCUMMIIALMHU Yriepoaa B poTocuHTe3e. Mcnonbp3oBaHue
MIPOIYKTOB CBETOBOM CTaIMH JUI aCCUMIIIALIMM YTIIEKUCIOTHL. LluKi
KaﬂbBI/IHa, OCHOBHBIC q)epMeHTbl U MEXaHU3MBI PETryJIAIUN ITUKIIA.
Dotonsrxanue. GOII- kapOokcHIasa, ee XapaKTepUCTHUKA U JIOKATU3ALHSL.
Hukn Xatua-Cnaka-Kapnunosa, ero pyHKIMOHATBHOE 3HAYCHHE.
Opranu3zanys rmporecca aCCUMHIIINAN B KJIETKaxX Me30(HIuIa U OOKIIaIKH:
0COOEHHOCTH CTPOCHHSI XJIOPOIUIACTOB M peakluii poTocuHTE3A.
Xapakrepuctuka rpymnn C4 pactenuil. @otocunre3 y CAM- pactenuit:
0COOCHHOCTH OpraHU3aLUHK IPOLiecca 3alacaHus SHEPIHU U HUKcaIun
YIJIEKHUCIOTHI BO BPEMEHH.

DepMEeHTHBIE CUCTEMBI JbIXaHHs. XapaKTePUCTUKA OTAENbHBIX TPy
JIBIXaTEeNbHBIX (DEPMEHTOB: MUPUINH3ABUCUMBIE IETUAPOTeHA3BI,
(I)J'[aBI/IH3aBI/ICI/IMBIC JACTUAPOrcHa3bl, OKCUA3bI. HCpeHOC‘{I/IKI/I 3JICKTPOHOB!
XUHOHBI, KeJIe30CepHbIe OeNKH, IIUTOXPOMBI, HX XMMUYECKOE CTPOSHUE U
CBOMCTBaA.

I'muxonu3. OcHOBHBIE (PEPMEHTHI CHHTE3a U THAPOJIHM3a CaXapo3bl U
Kpaxmaia. @epMeHTaTUBHBIE PEAaKIIMK U SHEPreTHUeCKuil OanaHc
IJIMKOJIN3a, KOM-IIAapTMCHTALHA IIPOoLIecCa B KJICTKaxX paCTCHHﬁ.
I'nmukonu3 u rmokoHeorenes. OCOOEHHOCTH TIIMKOIN3a y PAaCTEHHH.
OxHcanTeNnbHBIN eHT030(ochaTHbIH K1, PepMEeHTaTUBHBIC PEAKIIMN U
peryssinus nukiaa. KomnaprMeHTarust uKia B KJIETKE U €ro pojib B

3HaHUs 11O JUCHUILINHE
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MeTabomn3Me pacteHuit. OCOOCHHOCTH IUKIIA TPUKAPOOHOBBIX KHCIIOT B
pacTEeHUsIX.

I'muokcunatHeiil LUK ['TMOKCHUCOMBI U TTIMOKCHIIATHBIA IIMKJI.
JbIxaTenbHas ~— BIEKTPOHTPAHCIOPTHAs 1IEIb: OCHOBHbIE KOMIOHEHTBI,
CIOCOOBI perUcTpaIy pegokc-cocTosHui. CTpyKTypa U QyHKIHH
komruiekcoB DTII apixanust. Ocobennoctu DTLI npIxaHus pacTeHUH.
AnpTepHaTHBHAsI OKCH/1a3a, aIbTEPHATUBHBIN ITyTh IEPEeHOCa DIIEKTPOHOB
B JIBIXaTEIbHON 1I€NIM PACTEHUI U €0 (PU3UOJIOTUUECKOE 3HAUCHUE.
OxucnutenbHoe GocopunrpoBanue. JHepruzaiyst MeMOpaH Ipu
¢ynkiuonuposanuu DTI apixanus. AT®- cuHTa3a MUTOXOHAPHUIL.
CrpyKTypa, JIOKanu3anus, pOCTPAaHCTBEHHAs ~ OpraHU3alusl.
CoBpeMeHHbIE IIPeACTaBICHUS 0 MeXaHu3Me cunreza ATO.

6 3HayeHue TTorpeOHOCTh pacTeHHii B 311eMeHTax MUHepasibHoro nuranus. Conep- 3HaHU 110 JUCLHUILTHHE
MHHEPAIBEHOTO JKaHHE ¥ COOTHOIIEHHE MUHEPAIbHBIX JIEMEHTOB B ITOYBE U PACTCHUSX,
MTUTAHUS JIs KOHLIEHTPUPOBAHHUE 3JIEMEHTOB B TKaHAX pacTeHus. OyHKIMOHANIbHASA
pacrenus. [lytn | ximaccudukarnms. KopeHb kak oprad NOTJIOMEHNS MUHEPATbHBIX
MIOTJIONICHHUS, 3JIEMEHTOB, CHHTE30B C MX Y4acTHEM H TpaHcropra. Poyib MUKOPHU3EL.
TpaHCIIOPTa U JlanpHUN TPaHCHIOPT U KPYTOBOPOT BEHIECTB B PACTEHUH. T paHCIOKAIIHS
YTHIM3ALUN BEIIECTB U3 JINCTHEB B APYT'HE OPTraHbl: (PJIO3MHBIE CUTOBUIHbIC
MHUHEPAIBHBIX anemMeHThl. Co-CTaB TPaHCIONMPYEMBIX BEIIECTB (Caxapa, aMHHOKHCIIOTHI,
BEIIECTB TOPMOHBI, HEOPTaHUYECKHUE HOHBI U JIp.). MeXaHU3M MepeIBIKECHHS
BeIecTB 1o ¢uiosme. BzanmoneiicTBie GIIOIMHBIX 1 KCHIIEMHBIX
MOTOKOB @30TUCTHIX BEIIECTB W HMOHOB.
TornormeHre HOHOB U UX TEepeIBIKEeHNE B KopHe. KileTouHast cTeHka Kak
(haza 1 ABMKEHUS] HOHOB.
A30T. OCOOEHHOCTH a30THOTO OOMEHa pacTeHui. VICTOYHHUKH a30Ta s
pacreHuii. MuHepaibHble  (HOPMBI a30Ta, UCTIOJIL3YEMbIE PACTCHUSIMH.
®duznonornueckre 0COOCHHOCTH OCTYIUICHHS M BKITIOYEHHS B 0OMeH
aMMUA4YHOI'0 ¥ HUTPATHOTIO a30Ta. XapaKTepUCTUKA CUCTEM TpaHCIOpTa
HHUTpaTa ¥ aMMOHUS. Bunosas cnenudurka ycBoeHUs pa3HBIX (HOPM a30Ta.
Cumbunotryeckass  (GuKcalusi MOJISKYJISIPHOTO a30Ta.
7 Crtpecc n TlonsiTHe ycTOWYMBOCTH pacTeHHA. AanTanus K HeOIaronpusTHHIM 3HaHUS 10 TACIUILIAHE
ajanranus (haxTopaM cpenibl. 3aKanuBaHUE PACTEHUM.
pacTeHwmii Huskue TeMnepaTypbl, Kak HeOIaronpusATHBIA (HakTop. Y CTOHYHBOCTD
pacTeHuid K HU3KUM TemIiepatypam. Beicokue Temmeparypsl, Kak
HeOJIaronpusaTHbIN GakTop. Y CTOMIMBOCTD PACTEHUN K BEICOKUM
TeMIiepatrypam. 3acojeHHe TOUBbI, KaK HeOMaronpusTHEIN GakTop.
CouieycTo4MBOCTb pacTeHuil. ['anourhl.
ConepixaHue caMOCTOSITEIbHOI padoThHI MO AMCHUIJINHE HA BHIOOP
Ne n/m Temer CoaepsxkaHue caMOCTOSITeIbHOI padoThI HpoayKTsI
JUCHMILTHHBI JAeATETbHOCTH
1 Otnuurensaple | [lepBuyHas u BTOpUYHAS KJIETOYHAs CTeHKA. JIMTHUHBI, BOCKA, KyTHH, 3HaHHS 110 AUCIUTUTTHE
1ePThI cybepun. OOpa3oBaHKEe KJIETOYHOH CTeHKH. buocnHTes MUKpoGuOpuit
pacTHTENbHOA LEN-JI0JI03bl U MX camocOopka. Ponb annapata  T'obxu B OMOCHHTESE
KICTIH - anemeHToB Marpukca. @ynkuuu KC: kapkacHasi, 3alIUTHas, TPAaHCIIOPTHAS,
:;z;zﬁi;l}’laﬂ peryisaTopHas, CUrHajbHas. OJ'II/IFOCElxapl/IHbI.
cucreMa,
KJIETOYHAs
CTEHKA
2 Boanslit pexum AKBaIopuHsl I1a3MaleMMbl U TOHOILIACTA, X POJIb B IOAJEPKAHUY 3HaHUA 110 AUCLUIUIIHE
1 0COOECHHOCTH BOJHOTO OanaHca BOJIBL
pacTeHui
Pas3IM4HBIX
9KOJIOTHYECKHX
rpynmn
3 Poct u pa3sutne | @opmooOpazoBaHUE OPraHOB pacTEeHUS 3HaHUS 110 JUCLUILIUHE
pacTeHui
4 DHepreTrvecKnidi | ACCHUMUJIALUS YIIICKUCIOTHI B JicTe. JleficTBHe BHEITHHUX (haKTOPOB Ha 3HaHUS 110 JUCLUILTUHE
OGMCH KIJIETKH (I)OTOCI/IHTG?:. Paznuune B KPHUBBIX 3aBUCUMOCTU CKOPOCTHU aCCUMMWISIIUUA OT
koHueHTpauuu CO2 u O2B razosoii cpene y C-3 u C-4 pacteHHi.
Ksantosblii Bexo porocunresa. Tpancnopt CO2 k Mectam (HKcanuy,
posb kKapOoaHTuapassl. Y CTbUYHAS U KJIeTO4Has npoBoanMocTs it CO2 B
3aBUCHMOCTH OT BHEIIHUX (haKTOPOB M BO3PACTa JIUCTA.
5 Crpecc u MMmyHuTET pacTeHuil. 3HaHHS 110 AUCIUTUTTHE
ajanTainus
pacTeHui

5.3.006pa3oBaTe/bHbIE TEXHOJIOTUH
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[Ipu opranu3ayy U3y4eHHs: TUCIUIUINHBI Oy IyT UCTIOIb30BaHbI CIEAYIOINE 00pa30BaTeNbHbIE TEXHOIOTHU:
“HGOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, TEXHOJIOTUS OPraHU3aI[MH CAMOCTOSTEIBHON PadOThI, TEXHOJIOTHS
pedaekcuBHOro 00y4eHHs1, TEXHOJIOTHS MOLYIBHOTO 00yUeHUS, TEXHOJIOTUSI HTPOBOTO 00YUYEHHs, TEXHOJIOTHH TPYIIIOBOH
JUCKYCCHH, HHTEPAKTHBHbIE TEXHOJIOIMHU, TEXHOJIOTHs NP00IeMHOro 00y4eHus], TEXHOJIOTHsl OPraHU3aluu
y4eOHO-HCCIIeJOBATENbCKON AESITEILHOCTH, TEXHOJIOTHSI MPOEKTHOTO 00YYEHHsI, TEXHOJIOTHS PAa3BUTHS KPUTHUECKOTO MBIIUICHHUSI.

5.4. Texyuiuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M MPOMEKYTOUHAS ATTeCTAIUs

BanneHO-peiiTuHTrOBast KapTa AUCHUILIMHBL 0)OPMIICHA KaK MPHIoXKeHre K paboueil mporpaMMe TUCIUIUINHBL.
®oHJ OLIEHOUHBIX CPEICTB JUTS IPOBEACHHUS IPOMEKYTOUHOH aTTecTaluy 00yJalomuXcs Mo AUCHUILIHHE 0(OpMIIEH OTASIBHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. PexoMeHyeMas JJuTepaTypa

6.1.1. OcHOBHas1 TUTEpPaTypa

ABTODEL, 3arnaBue, CChUIKA Ha JIEKTPOHHYIO OMOIMOTEUHYIO CHCTEMY W3zpatenscTBO, TOX
COCTaBUTENHN
J1.1 L U.|boranuka / pexn. JI. Y. Kypcanos. — 5-¢ u3n., nepepa6. — Tom 1. Anatomust u|Mocksa
Kypcanos, H.|mopdomnorus. — 421 c¢. — Pexum pocryna: no mnogmnucke. — URL:|[TocynapcTBenHoe
A. https://biblioclub.ru/index.php?page=book&id=223923. — ISBN 978-5-4458-|yue6Ho-memarorngeckoe
Komapuumkuii, [5639-9. — Tekct : 2MeKTPOHHBIH. n3gaTenscTBo, 1950.
K. U. Metiep [u
Ap.]
JI1.2 |Marynuna, C.|boranuka. Cucremaruka pacrenuii : yaeoHoe mocobue / C. K. ITatynuna, H. M.[MockBa : TIpomereii,
K. KiounukoBa ; MOCKOBCKHIA Iearorndeckuii rocyAapcTBeHHbI yHIBepcuTeT. — 2013,
124 c. - Pexum JOCTyTA: o TTOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=240522. — ISBN 978-5-7042-
2473-0. — TekcT : 3JIeKTPOHHBIH.
JI1.3 |3aBunoBckas, |boranuka: anHaromus u MOpGOJOTHS : KypcC JIEKIHii : yueOHoe mocodue : [16+] /[MockBa ;  Bepnun
T.C. T. C. 3aBumoBckas. — 213 c¢. — Pexum pocryma: mo mommucke. — URL:[[dupexkr-Menua, 2018.
https://biblioclub.ru/index.php?page=book&id=484135. — ISBN 978-5-4475-

9635-4. — TekcT : 3JeKTPOHHBII.

JI1.4 |TonosanoBa, T.|®usunonorus pacreHuii : yueOHoe mocobue : [16+] / T. WU. Tonosanosa ;|KpacHosipck : Cubupckuii
n. Cubupckuii GpenepayibHbiii yHUBepcuTeT. — 124 ¢. : mwi. — Pexum moctyna: no|denepanbHbiit

moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=705322. —|ynuBepcureT (CDV),
Bubsmorp.: c. 113-114. — ISBN 978-5-7638-4681-2. — TekcT : 3JIEKTPOHHBIN. 2022.

6.1.2. JlonoJiHNTEIbHASI TUTEPATypa

ABTODHI, 3arnaBue, CChITKA HA DIEKTPOHHYIO OMOIMOTEIHYIO CUCTEMY W3narenscTBO, TON
COCTaBUTENU

JI2.1 |Kapaces, B. H. [@usnomnorus pacrenuii : sKcrepuMeHTaIBHBIE HCCISIOBAHHS  yuebHOe mocobue |Momkap-Omna

: [16+] / B. H. KapaceB, M. A. Kapacesa ; IloBomkckuii rocyaapcTBeHHbIH [[ToBomkckuii
TeXHOJIOTHYeCKuil yHuBepcuTeT. — 312 c. : w1 — PexxuM JocTyma: 1o moAnucKe. —|rocy1apCTBEHHBINH
URL: https://biblioclub.ru/index.php?page=book&id=494310. — Bubmuorp.: c.|TeXHOJIOTHYESCKHUT
291-297. — ISBN 978-5-8158-1999-3. — TekcT : 371€KTPOHHBIH. yHuBepcutet, 2018.

6.2 Ilepeyens MporpaMMHOro odecreveHust

- Acrobat Reader DC

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

- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusatop 7-Zip

6.3 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM, NPOGecCHOHATBHBIX 623 TaHHBIX

- OBC «YHuBepcuTeTckas OMOIMOTeKa OHIIAHH

- basel mansbIX Springer eBooks

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOY JIsT)

7.1|HaumeHoBaHuMe CIIENMAIbHOTO MOMEIEHHS: yueOHas ay IMTOPHUs ISl TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
n1a00paTOPHBIX 3aHATHHA, HHAMBH/YaIbHBIX KOHCYJIBTAIMN, TEKYILIEr0 KOHTPOJISI, POMEXYTOYHOM aTTecTaluu, YueOHo-
uccleioBaTeNnbeKas JabopaTopus O0TaHUKHU M 3K0JI0ruu pacteHuid. OcHameHHocTb: JlabopatopHoe 060pynoBaHue
(IITaTHUBBI, CIUPTOBKH, MHHLIETHI, IENAPOBAIbHBIC UTJIbI, TPEIMETHBIC H TOKPOBHBIC CTEKJIA, BEChI, BAHHOYKH, aCOECTOBBIC
CeTKH, naneTkn), JlaboparopHas nocyna (mpoOUpPKH, KOJIObI, XHMHUECKHE CTAKAHbI, MEPHBIC LIMJIMH/IPHI, BOPDOHKH, TTHIIETKH,
yamku [lerpu), O6opynoBanue i yueOHBIX IPAaKTHK (repOapHbIe ManKy, KONai-KHy, JIyTbl, TepOapHble CETKN),
Muxpockon-20mT., Muxkpockon OMHOKYJIpHBII-1mT., bans komOuHupoBanHas-1mT., CTeHabl yueOHbIe-41IT. ,
Hatypanbable 00beKThI (KOMHATHBIE PACcTeHHUs, repOapyu, BlIaXKHbIE IPenapaThl, KOJUIEKIUH [UI010B U CEMsH )-8IIT.,
M300pasutenbHbie T0coOHs (TabJIuIBI, MOJIENH, MyJshkn)-81T., MenoBas nocka-1mrt., KoMruiekt yue6Ho Mebesu
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7.2|HaumeHoBaHuE CNIENMATBHOTO OMEIICHHS: TOMEIIECHHE U1l XPAHEHHS ¥ MPOPUIAKTHUECKOTO 00CITYKHBAHUS Y4eOHOTO
ob6opynoBanusi, JlJabopanrckas kadeapsl OHOIOTHH, SKOJIOTHH U METOIUKU 00ydeHus. OcHameHHoCcTh: HoyTOyK-1mT.,
ITpoekTop-1mr., Dxpan-21uT., [lnakarel, Tabnuiel, BuneomaranTona, Peaktneel, MUKpPOCKOTIBI

7.3|HaumeHoBaHue CriENMaNbHOTO OMEIICHHS: TOMEIICHHE JJIsl CAMOCTOATENILHON paboThl, YnTanbHbli 3a1. OCHALCHHOCTS:
[MK-41mt. ¢ BO3MOXKHOCTBIO NOJKIIOYEHHUS K ceTH «HTepHeT» 1 obecrieyeHrneM JIOCTyIa B AJIEKTPOHHYIO HH()OPMAIMOHHO-
obpazoBarenbhyo cpeny CI'CITY, ITuceMeHHbIH cTon-4 mT., [TapTa-2 mir.

8. METOAUYECKHUE YKA3AHMS IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIST)

2T}

OcHOBHO#M (GopMOl opraHu3anuu padoThl MO Kypcy “DU3HOIOTHsS pacTeHHH” SBIAIOTCS JICKIUH, JIA00pAaTOpPHBIC 3aHATUS U
camocTosiTeNbHass pabora cTyAeHTOB. KOHTpoJIb 32 caMOCTOATENbHOH paboToii odopmileH B (OopMe MHTEPAKTHBHOTO OOyYeHHS -
NPE/CTaBICHINH MaTepHajoB U OLICHKU Pe3yJIbTaTOB C HCIIOJIb30BAHUEM HIIEKTPOHHOM MOYTHI.
By3oBckast neknusi — TIaBHOE 3B€HO JUIAKTHYECKOro IHkia oOydenus. Ee nens — ¢hopMupoBaHue y CTYASHTOB OPUEHTHPOBOYHON
OCHOBBI Ul TIOCIIEAYIOIIEr0 YCBOEHHS MaTepuana METOJIOM CaMOCTOSTENbHOW paboThl. CopaepikaHHe JIEKIHH JIOJDKHO OTBEYaTh
CJITYIOMIUM TUIAKTHISCKUM TPEeOOBAHUSM:
U3JI0)KEHHE MaTepHaa JEeKIHUU OT IIPOCTOTO K CJI0KHOMY, OT U3BECTHOTO K HEM3BECTHOMY;
JIOTUYHOCTB, YETKOCTh U SICHOCTB B U3JI0KEHUH MaTepuaa;
BO3MOXHOCTb IPOOJIEMHOT0 M3JI0KEHHUS, TUCKYCCHH, IMAJIOTa C 1IeTIbI0 aKTUBU3AIMHU JAEATEILHOCTH CTY/ICHTOB;
OII0pa CMBICIIOBOH YacTH JIEKIMH Ha MOJIMHHBIE (DaKThI, COOBITHS, SIBICHUS, CTATUCTUYECKHE IaHHBIC,

TECHasl CBSI3b TEOPETHUYECKUX ITOJIOKEHUI U BBIBOJIOB C IIPAKTUKON 1 Oyay-1ueit npoeCCHOHATIBHOM AESTeNbHOCThIO CTYICHTOB.
9.2. Meronuveckre peKOMEHIAINH ISl IIpeToaBaTelieil 0 OpraHu3aluy H3yYeHUs TUCITUTUINHBI
IIpenonaBaresp, YNTAONINH JIEKIIMOHHBIE KYPCHI B By3€, JIOJDKEH 3HATh CY-LIECTBYIOLIHE B II€arornyeckoil HayKe U HCIOJIb3yeMble Ha
MIPaKTHKE BAPHAHTHI JIEKINH, UX AUAAKTHIECKUE OYYHTEIbHBIE H BOCIIMTHIBAIONINE BOZMOKHOCTH, a TAKXKE MX METOIUUECKOE MECTO B
CTPYKTYpe Ipoliecca 00y4eHHUs.

JlaGopatopHbie 3aHITHS — 00s3aTeNbHAs 4YacTh pabOThl MPU M3YYCHUH Kypca “@Dusnoniorusi pacreHuid”. JlabopaTopHblie 3aHATHS
MIPOBOIATCS 110 Y3JIOBBIM M HanOOJIee CI0KHBIM TeMaM y4eOHOH MPOrpaMMBl.
IIpu moaroTOBKE 3aHATHS JKENATENEHO MPHIEPKUBATHCS CICAYIOIIETO allTOPHTMa.:
-pa3paboTka yueOHO-METOANUECKOTO MaTepHuaa;
- (hOpMyITHPOBKA TEMBI, COOTBETCTBYIOLIEH ITPOTrpaMMe B TOCCTaHIapTY;
-OMpeeTICHUE TUIaKTHUECKUX, BOCIIUTHIBAIOIINX U (POPMUPYIOIIUX LENei 3aHATHS;
- BEIOOp METOJIOB, IPHEMOB ¥ CPEJICTB JJISI IPOBEACHHS 3aHATHS,
- o100P JUTEPATYPHI LI NPENoaBaTelisi U CTYACHTOB;
- IPeIOCTaBJIeHUE  CTyIeHTaM 4-5 JTHel Ul MOJTOTOBKH K MMPAKTHUECKOMY 3aHSTHIO;
- TPEAOCTaBICHUE PEKOMEHAALUI O IOCIeIOBATEIILHOCTH H3YYEHHUS JIUTEe-paTtypbl (y4eOHUKH, y4eOHble IOCOOMs, 3aKOHBI U
IIOCTaHOBJICHHS, PyKOBOJICTBA H ITOJI0KEHHMSI, KOHCTICKTHI JISKIIUH, CTaThH, CIPAaBOYHUKH, HH)OPMAIIHOHHBIE COOPHUKH, CTATHCTHYECKUE
TaHHBIE U TIP.);
- co31aHie Habopa HATJISTHBIX TOCOOUH.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGUISIMU [OJTOTOBKH),
HAIpaBJIeHHOCTH (Ipoduis) «buonorus» u « XuMus»
PaGouas nporpamMma JuCHMIUIMHBL «DU3HOIOTHS PACTEHUI»

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

HaunmenoBanue pa3zzgena: « @yHKIHOHATbHBIE 0CO0EHHOCTH PACTUTEIHHOI0 OPraHU3Ma
Texymuit KOHTPOJIb TIO pa3Aeny:
1 AynutopHas padora 10 20
2 CamocrosrensHas paboTa (CriennaibHble 00s13aTenbHbIe (OPMBI)
3 CamocrosrenbHas paboTa (crenuanbHble GopMbl Ha BEIOOD) 9 15
KoHTponbHOE MEPOTIPHATHE 110 Pa3aeTy
ITpoMesxyTOUYHBIN KOHTPOJIb 9 15
IIpomesxyTouHast aTTecTaIus 28 50

Uroro: 56 100

Buner koHTpOIS

IepedyeHs WM IPUMEPHI 3aIaHNUH, KPUTEPHH OIIEHKH U
KOJIMYECTBO 0aIOB

Tewmsb! U1 u3yueHus 1 oOpa3oBaTeNbHbIE PE3YIbTaThI

Tekyuuii KOHTPOJIb MO pa3en

Yy « DYyHKIIMOHAIbHBIE 0COOEHHOCTH PACTUTEIBHOI0 OPraHU3Ma»

1 | Aynuropnas pabota

Pabouas Terpazap. ITonHas XxapakTepHCTHKA BCEX IPOBEAECHHBIX
OIBITOB U OCMBICJIEHHBIE BBIBOJbI 110 I10Jy4EHHBIM PE3YJIbTATAM.

IMuronnazmaruueckue MeMOpaHbl - KiIaccU(UKaIys, CTpOeHHE, CBOMCTBA, (GYHKIIUU

Ocmoc. Knerka, kKak ocMOTHYecKas CHCTEMa, POJIb OCMOCAa B KHU3HEIESTEIbHOCTH PACTUTEIHHOTO
opranusma. @orocunres. Posb 37€MEHTOB MUTAHUS B Pa3BUTUH PACTEHMUS.

O0pazoBaTenbHBIN pe3ybTar:

3HaeT B o0beMe, O0ECIEUMBAIONIEM IIPENOAABAHUE OWOJOTUM, HCTOPUIO CTAHOBICHUS HAayKH
¢urodu3noNOTUs, OCHOBHBIE 3aKOHOMEPHOCTH (YHKIMOHHPOBAHUS PACTHTEILHOTO OpraHH3Ma,
0COOCHHOCTEH MPOLIECCOB MHMTAHUS, POCTAa U Pa3BUTHs, BOAHOIO M JHEPreTHYECKOro oOMeHa,
peryisiuy, GU3N0IIOTHH PAaCTUTENBHOM KIETKH, 3HaYeHHe HEKOTOPBIX IPOIEecCOB Ui Ornocdepsl U
JUIS YeJIoBeKa

2 | CamocrosrenbHas pabora
(obs3aTenbHbIE HOPMBI)

Haxonnenue 3HaHU 10 GUTODU3HOIOTHI

Bce Temnl kypca

3 | CamocrosTenbHas pabota
(1a BBIOOD)

Pegepar

IMouck u dukcanyst 3HaHUH 0 HOBBIX UCCIIEIOBAHHUAX B 00JacTH GUTOOUIHOIOTHI

KontponsHoe Meponpusitue no
paszeny

Pa3paboTka cucTeMbl BOIPOCOB K BUJIEO 110 TEMaTHKE
¢burodusnonornn

OcBOcHHE HaBEIKOB KPUTUYECKOTO aHAJIM3a BUACOMATCPUATIOB JOCTYIIHBIX YE€PE3 UHTCPHET U
CITOCOOHOCTh CO3JaBaThb HAa UX OCHOBE KOHTPOJIbHBIC MaTCpHaJIbl.

[IpomekyTOUHBIE ~ KOHTpOJIb
(xommnyecTBO OayIIOB)

50

[IpomexyTounast aTTecTaus

[IpencraBieHsl B GOHAE OLIEHOYHBIX CPEICTB JUIs IPOMEKYTOYHOM aTTECTALNH 110 JUCLUILINHE
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