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Yacos 1o yuyeGHOMY IUIaHY 144 Bunp! kKoHTpOIIS B cemecTpax:
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Pacnpe)]e.ne}me YacoB JUCHHUIIJIMHBI IO CEMECTPpaM

Cemectp(Kypc.Homep cemectpa Ha kypce) 3(2.1) HUroro
Bun 3ansaruit VII | PILA | VIT | PILL
Jlexmuu 6 6 6 6
JlaGopatopHsbie 10 10 | 10 | 10
B TOoM uucne uHT. 4 4 4 4
Utoro aya. 16 | 16 | 16 | 16
Konrakrthas pabora 16 16 | 16 | 16
Cam. pabora 119 119 [ 119 119
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 144 | 144 | 144 | 144




Hanpasnenue noarorosku 44.03.05 Ienarorudyeckoe o0pazoBanue (¢ 1ByMst NpOoQUISMU MOATOTOBKH)
Hanpasnennocts (nmpo¢uis) «buonorus» u «I'eorpadus»
PaGouas nporpamMma IucHMIUIMHBL «DU3HOTIOTHS PaCTEHUI»

IIporpammy cocraBuii(u):
IIIumosa TaTtesana KoncrantuHoBHa

[Mpn HamuuK 00YYAIOIIMXCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHE 37I0POBbS, KOTOPBIM HEOOXOAUM OCOOBII OPSIOK
OCBOCHHMS AUCUMILIMHBI (MOYJIS1), O UX JKEIaHUI0 pa3padaThiBaeTCs aAalTHPOBaHHAS K OTPaHUYEHHSAM HX 3710pOBbs paboyast
porpamMMa JUCLHIUIUHBI (MO JIsT).

Paboyas mporpaMma AUCIUIUTHHBL

®Du3nosorusi pacTeHuit

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®denepanbHbIi TOCYIaPCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT BHICIIET0 00pa30BaHUs 10 HAMPaBICHUIO oAroToBku 44.03.05
[Tenarorndeckoe oOpazoBanue (¢ 1ByMs NpoGUWIIMU TOATOTOBKH) (YpOBeHb OakaiaBpuata) (mpuka3 MunoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HA OCHOBAHUHA yqe6H0ro IJ1aHa:

Hanpagnenue noarorosku 44.03.05 [enarornueckoe o6pazoBanue (C 1ByMs NPOQHUIAMH HOATOTOBKH)
Hanpagsnennocts (mpoduns) «buonorus» u «I'eorpadus»

yrBepxkaeHHoro Yuéneim coBeToM CI'CITY ot 31.08.2018 mpoTtoxom Ne 1.

Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

Bl/IO.]IOFHH, 9KOJIOTUM U METOAUKH 06yqemm

Iporokou ot 28.08.2018 r. Ne 1

[lepeyTBepkaeHa Ha ocHOBaHHH pemreHus YueHoro cosera CI'CITY
IpoTokou 3acenanus Yuenoro copera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadenpoii CemeHOB A.A.

Hauansauk YOIT

7 7 ~,
~ H.A. Tomanuna
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Hamnpasnenue noarorosku 44.03.05 Ilegarorudeckoe o6pasoBanue (¢ AByMs: IPOPUIISIMU MOATOTOBKH)
HanpasnenHocts (npoduis) «buosnorusi» u «I'eorpadusi»
>a004ast IporpaMma JUCIUIIHHbL «DU3HOIIOTHS PACTCHUID)

1. LIEJIM U1 3AJIAYM OCBOEHMS JUCLUAIIIMHBI (MO/LYJIST)

Heap u3ydyeHus: AMCUMILVIMHBI: (HOPMUPOBAHNE COBPEMEHHBIX IPEJICTABICHUI O MpUpoae (GU3MOIOTHIECKUX IMIPOLECCOB 3€JIEHOTO
pacTeHusi, MeXaHU3Max UX PEryJALUN U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aUMOOTHOLICHUI OpraHu3Ma ¢ BHELIHEW cpe1oif

3agauyn u3yyeHUsl IUCUHUILIMHBI: (HOPMUPOBAHHME CHUCTEMATH3MPOBAHHBIX 3HAHMH B 007acTH (U3MONOTHM PACTEHHH C yd4eTOM
coliepKaTeNnbHON crienuduku npeamera «buosnorusy B 001meo0pazoBaTenbHON KOS,

Obaactb npodeccuoHanbHoii gesteabHocTH: 01 OOpazoBaHue U HayKa

2. MECTO JUCHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Lukn (paszen) OI:  [B1.0.07

2.1|Tpe601mmm K NPeABAPUTEIbHOM MOATOTOBKE 00y4al0merocs:

ConeprkaHre JUCHUIUTMHBI 0a3upyeTcsl Ha MaTepuae: MpeJCTaBIeHHOM B IPEbIIYIINX €CTECTBEHHO-TeorpaguiecKix JUCIUILTHHAX

«Martemarukay, « YueHue o ruapocheper, «boranukay, «3oomorusy, «Xumus» u «I eonorus»

2.2| JucuumianHbl (MOIYJIM) U NPAKTHKH, JUIsI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeamecTByonee:

((MI/IKPOGI/IOJ'IOFI/I?[», ((BBCI[eHI/Ie B GI/IOTGXHOHOFI/II/I», «OKOJIOTHS.

3. KOMIIETEHL[Y OBYYAIOIIETOCSsl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS AUCLIUTLTAHBI
(MOZYJIST)

OIIK-8 Cnoco0eH ocymecTBIATH MeIArorn4ecKylo AesiTeIbHOCTh HA 0CHOBE CelHATbHbIX HAYYHbIX 3HAHUI

OIIK-8.1 3naeT: ucTOpPHIO, TEOPHIO, 3aKOHOMEPHOCTH M MPUHUIUNBI MOCTPOEHHUsI U (PYHKIIMOHUPOBAHUS 00Pa30BaATEILHOT0
npoiecca, poJib 1 MeCTO 00pa30BaHHsA B )KM3HU YeJOBEKA H 001eCTBAa, COBPEMEHHOE COCTOsIHME HAYYHOH 00/1acTH,
COOTBETCTBYIOLIEIl MpenoAaBaeMoMy NMpeaMeTy; NPHKJIAJHOE 3HAYeHHEe HAYKH; clielu(puiecKre MeTOAbI HAYYHOT0 MO3HAHUS
B 00beMe, 00ecrneunBaoLIeM MpenojaBaHue Y4eOHbIX PeIMeTOB

3HaeT B 00beMe, 00ecIeuHBaOILIEM MTPEToJaBaHue OUOIOTHH, UCTOPHIO CTAHOBIICHUS HAYKH (UTOGMHU3HOJIOTHS, OCHOBHBIC
3aKOHOMEPHOCTH (hYHKIIHOHHUPOBAHHS PACTUTEIHFHOTO OPraHu3Ma, 0OCOOCHHOCTEH IIPOLIECCOB MMUTAHNUS, POCTA U PA3BHUTHS, BOIHOTO U
9HEPreTUYECKOT0 0OMEHA, PETYJIAINH, PU3UONOTHH PACTUTENBHOMN KIETKH, 3HAYCHHUE HEKOTOPBIX MPOLIECCOB /It OHOChEphI U Uis
YEIOBEKa

4. CTPYKTYPA U COEP’KAHME JUCIUAIIIMHBI (MOYJIST)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp| Yacosn HNurepakT.
3aHSATHS

Pa3ges 1. ®yHKOHOHAJIbHBIE 0CO0EHHOCTH PACTHTEILHOT0 OPraHN3Ma

1.1 CTpoeHHEe PACTHTENILHON KJICTKH, KaK eIMHON cucTembl /JIek/ 3 2 2

1.2 Pounb BOJIBI B sKU3HU pacTeHui. [TorolieHue U myTh ABMKCHUS BOJBI 10 PACTCHHIO 3 2 0
/J1ex/

1.3 Poct, pa3BUTHE U PETyJISTOPHBIC MEXaHU3MbI PACTHTEIBHOTO opranusma /Jlek/ 3 2 0

1.4  |HuronnasmaTudeckue MeMOpaHsbl - KiIaccu(UKaLus, CTPOCHUE, CBOMCTBA, (pyHKIUM 3 2 0
/J1ab/

1.5 |Ocmoc. Kierka, kak 0CMOTHYECKas! CHCTEMa, POJIb OCMOCA B KHU3HEIESTEIILHOCTH 3 2 2
pacTUTeNILHOTO opranu3ma /J1ab/

1.6 Dotocunres. /J1ad/ 3 2 0

1.7 PoJib 351eMEHTOB NIMTaHKs B pa3BUTHH pacTeHus /J1a6/ 3 2 0

1.8  [Ponb 371€MEHTOB NUTAHMS B pa3BUTHU pacTeHus /J1ab/ 3 2 0

1.9 Baxneiiime MOJeKyJbl OHOJIOTHYECKONW CHCTEMBI - OCJIKH, YTIICBOIBI, JKUPBI, 3 10 0
NAD, FAD, ATP /Cp/

1.10 |OmnnuurensHble Y€PTH PACTUTENILHOM KIETKH - IIACTUABL, BAKyOJIIpHAs CUCTEMA, 3 10 0
kjetouHast crenka /Cp/

1.11  |BoaHblil pexuM 1 0COOSHHOCTH PACTEHHUH pa3IHMYHbIX SKoJoruueckux rpymnm /Cp/ 3 20 0

1.12  |Pocrt u pa3surue pacrenuii /Cp/ 3 20 0

1.13  |Dueprernueckuii ooMeH kietkH /Cp/ 3 40 0

1.14 |3naueHne MUHEPaILHOTO NMUTAHUA AT pacTeHus. [IyTH moriomenus, TpaHcopTa 3 9 0
Y YTHIN3ALUI MUHEpaIbHBIX BeniecTs /Cp/

1.15 |Crpecc n agantanus pacrenuii /Cp/ 3 10 0
/Ox3amen/ 3 9 0

5. OneHoYHbIC M MeTOAUYECKHE MAaTePUAJIb] 10 AUCIHILIMHE (MOAYJII0)

5.1. Copep:xaHue ayIUTOPHOIi paGoThI MO AUCHUIIMHE (MOIYJIIO)

3 cemecTp, 3 JIeKIUH, 5 J1a00PATOPHBIX 3aHATHI
Pazgen 1
Jlexuus Nel (2 vaca)
CrpoeHne pacTUTENILHON KIIETKH, KaK €IMHON CHCTEMBbI
Bompocs! n 3aganus

1. KieTka, Kak OCHOBHasI CTPYKTypHasi H (DyHKIIMOHAbHAS SMHHIIA PACTUTEILHOTO OPTaHu3Ma
2. Hurommasmatuyeckue wMemOpanbl. Kilaccudukanus, crpoeHue, CBOWCTBAa, QyHKUMH. TpaHcMeMOpaHHBIH IepeHoc.

ITaccuBHBIM U aKTUBHBIN TpaHCTIOPT BellecTB. [lepBUYHBIN U BTOPUYHBII aKTUBHBIN TPAHCIOPT.
3. Oco0eHHOCTH CTPOEHHMS, CTPYKTYpHas M (YHKUHMOHAIbHAS OpraHU3alMs PACTUTENbHOW KieTkd. CMMOMOreHHas TMnoTes3a

BO3HHKHOBEHHSI PACTHUTEIBHON KIETKH.
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Hanpasnenue noarorosku 44.03.05 Ienarorudyeckoe o0pazoBanue (¢ 1ByMst NpOoQUISMU MOATOTOBKH)
Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»

>abouast IIporpaMma JUCUUITIMHBI «DU3HOJIOTHSI p‘(lC'ICI[I’II‘/'I»

4. TlnactuaHas cucteMa. THIBI TUIACTHJI, OCOOEHHOCTH CTPOCHHUS, OHTOreHe3. MuTtoxonapuu pacteHuit. OcoOeHHOCTH
CTPOEHUSI MUTOXOHAPUIN PACTECHHUMN.
Jlexuus No2 (2 vaca)
Pounb Boapbl B sxu3HM pacTeHuid. [lorsomenue u myThb JBMKEHHS BOJIBI IO PACTEHUIO
Tpancnopt Bozp! o pacteHH0. KopeHb Kak OCHOBHOM OpraH MOIJIOIIEH s BOIbl. MeXaHU3M paJiialIbHOrO TPAaHCIIOPTa BOJbI B KOPHE.
Pous pu3onepMsl ¥ 3H101€pMBI B 3TOM Iporiecce. [TocTymnienue Boabl B cocy bl KeuieMbl. Keuiema — OCHOBHAs TpaHCIIOPTHAS
MarucTpaib JBIDKEHUS BOJHOTO TOKA B CHCTEME «II0YBa — pacTeHHe — aTMocdepay». XapaKTepHCTHKa «HIKHET0» H «BEPXHETO»
JBUTaTenei BogHoro Toka. KopHeBoe paBieHue.
Brigenenne Boapl pactenumeM. [yTramus, «miau» pacTeHHd. TpaHcrupanus M €€ poilb B XU3HU pacTeHud. KommuecTBeHHBIE
IoKa3aTeNy TPaHCHHpalMU: YCTbUYHAs M KYTHUKYJspHas TpaHcrupauus. CTpoeHHE YCThUIl, MEXAaHWU3M YCTBUYHBIX IBHXKCHHH.
Bnusaue BHemHHX (GakTOpoB (CBET, TeMIEpaTypa, BIKHOCTh BO3MyXa, IOYBBI) Ha HMHTEHCHBHOCTH TpaHcnupanuu. CyTodHBIE
KoneGaHus TpaHCIUpauuy. PerynsTopHas posib yCTHHI B BOJIO- B Ta3000MeHe.
Jlexuus Ne3 (2 vaca)
Pocr, pazBuTHe U peryasaTopHble MEXaHU3Mbl PACTUTEIBHOIO OpraHu3Ma
OCHOBHBIE YPOBHHU PEryJISilIMH PACTUTEIBHOIO OpPraHU3Ma: KJIETOYHbIH, TKaHEBOH, OpraHu3MeHHbINA. [I0OHATHE MOJISPHOCTH PACTEHUSI.
PerynstopHbIif KOHTYp, 3HaUeHHE B €T0 00Pa30BaHUH allMKAIBHBIX 30H.
OCHOBHBIE ITPUHIHIIBI PETYJIALUN PACTUTENBHOTO Oopranu3Ma. Tpoduyeckuid, GUTOrOpMOHANBHBIA U 3JEKTPO(OU3NOIOTHYECKUN Ty Th
peryJsaIyH.
AYKCHHBI: JTOKQJIM3alvs, XUMHUYECKH cocTaB, (usumonorumueckoe neiictBue. Cunrternueckue ananmoru MYK. I'mOGOepernuHbL:
JIOKaJHM3alus, XUMHYECKHH cocTaB, (¢usnonornuyeckoe neiicteue. CuHrermueckue ananmord ['K. I[UTOKMHUMHBL: JOKaIM3alus,
XHUMUYECKUH cocraB, (usnonormyeckoe neiicrBue. CuHTeTHUecKHe aHAIOTH. DUTOrOPMOHBI — HHTHOUTOPHI (DU3MOJOTHYECKHUX
npoueccos. Turel, MecTo o0pa3zoBanus, GyHKIHH. FICKyCCTBEHHBIE aHAJIOTH (UTOrOPMOHOB — HHTHOUTOPOB.
JlaGopatoproe 3anstue Nel (2 vaca)
[{uTornazmarnyeckue MeMOpaHbI - KJIacCU(pHUKAINSA, CTPOCHUE, CBOWCTBA, (DYHKIIUU
OneneneHre aKTUBHOCTH LUTOIUIA3MATHYECKMX MeMOpaH KJIETKU: IMPOHHMLAEMOCTb, W30HMpareibHas MPOIyCKHas CHOCOOHOCTb,
OCIKU-TIPOTEKTOPHI.
JlaGoparoproe 3anstue Ne2 (2 daca)
Ocmoc. Kietka, kak OCMOTHYECKasi CHCTEMa, POJIb OCMOCA B JKU3HEIESATEIbHOCTH PACTUTENILHOIO OpraHu3Ma
[Tna3zmonu3 1 aenoa3mMonus, onpeesIeHne OCMOTHYECKOTO TIOTEHIMAalIa TOHOILIACTA.
JlabopatopHoe 3ansTue Ne3 (2 yaca)
dorocuHTe3
IMurmenTsr doTtocuuTe3a. [lomydeHne CIUPTOBOM BBITSDKKM MUTMEHTOB JIMCTA KPAIHBEI, pa3/ielieHne MUTMEHTOB MetonoM Kpayca,
OyMakHasi Xxpomarorpadusi, ONTHYECKUE CBOMCTBA XJIOPOQHILIA.
JlaGopatopHoe 3austie Ned-5 (4 gaca)
Posib 371eMEHTOB NUTaHUS B Pa3BUTUH PACTEHHUS
[TocraHoBKa OIbITa HA BBIBIECHUS POJIM MUHEPAIBHBIX 3JIEMEHTOB B )KU3HU PACTEHHH.
AHanmu3 pe3ysbTaToOB OIBITA 110 BBISBJICHUIO POJIM MUHEPAIBHBIX 3JIEMEHTOB B JKM3HHU pactens. OmnpezeseHue HUTPATOB B OpraHax
pacTEeHUM.

5.2. Conep:xanne caMOCTOATEIbLHON PaGoThHI MO AUCHHUILINHE (MOIYJIIO)

Copep:xaHue 00513aTe/IbLHOI cCAMOCTOATEILHOIT Pa6oTHI 0 JUCHHUILINHE

Ne n/n Temnt Copep:kaHue caMOCTOSATEIbHOH padoThI Tpoxykrel
AU CUMILINHBI JAeATeJbHOCTH
1 Baxneiimne XapaKTepUCTUKA BXKHEHIINX  MOJIEKYJ OMOJIOTHUECKOH  CHCTEMBL. 3HaHUA 110 AUCLUIUIIHE
MOJICKYJIbI Benku, yrnesonst, xupst, NAD, FAD, ATP
Guonoruueckoit
CHCTEMBI -
OCNKH,
YIJIEBOABL,
xkupsl, NAD,
FAD, ATP
2 OtnuuurensHele | MeMOpaHHBIE CUCTEMBI paCTUTENbHOI KieTky. IlnasmManemMMa, TOHOIUIACT, | 3HAHUS MO AUCLUIIIMHE
4epThl OIIP, annapar I'onpaxku. OcOGEHHOCTH CTPOEHHUS M1a3MalIeMMBI U
pacTUTEIbHOM TOHOIUIAacTa. DHOIIIa3MaTHueckuil petukynyM (OP) pacturensHol
KIIETKH - kietkd. [llepoxoBaThlii ¥ rnagkuii DP. PasnmuuHble GyHKIIMOHATBHEIE
IJIaCTUABL, yuacTku pacturenabroro JI1P. dynkuuu OT1P. Annapat [Nonbmxu (AD).
BaKyoOJISIpHast Crpykrypa AI'. TpaHCIOpTHBIE BE3UKYJIbI, AUKTHOCOMBI, I1y3bIPbKU.
CUCTEMA, Baxyouns. JIutuueckuii u 3anacatoiiuii Tunsl Bakyose. CurnanbHbie
KJIETOYHasI M0-CJI€A0BATEILHOCTH OEJIKOB, TPAHCIIOPTUPYEMBIX B BAaKYyOJIb.
CTEHKa BoznukHoBenue Bakyoueit de novo. dynkuun. LlutockeneT pactutrenbHOM
kietku. CTpykrypa nutockenera. Ilmasmonecs (ITM), ux ctpoenue.
TpaHCHOPT BEILECTB 110 ILIA3MOAECMaM.
3 Boanslii pexum KonnuectBo noTpebiisieMoii pacTeHueM BObI, COAEPKaHUE BOALI B 3HaHus 10 JUCLUIINHE
U 0COOEHHOCTH KJIeTKaX, TKAHSIX U OpraHax. MoJeKyisipHas CTpYKTypa U (hH3HuecKue
pacteHui CBOIcTBa BOJbI. B3auMoeiicTBIe MOJIEKYJI BOABI U OHOMOINMEPOB,
Pa3IMYHBIX rugparanus. CocrosHHE BOAbI B KIeTKe. Bolla Kak CTpyKTypHBIi
9KOJIOTHUECKUX KOMIIOHEHT PACTUTEIIBHON KJIETKH, €€ y4acThue B OHOXUMHYIECKUX
rpymnn peaKLusIX.
TepMoauHaMUUYECKHE IOKA3aTENIN COCTOSIHUSA BOJIbl: aKTUBHOCTD BOJIbI,
XUMHUuecKuil u BoaHbl noteHnuan. CocTaBILIole BOJHOIO IOTEHIUAIA
KJIETKM: OCMOTHYECKUM, MATPUYHBIM OTEHLUAN, TOTEHIMAI
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Hanpasnenue noarorosku 44.03.05 Ienarorudyeckoe o0pazoBanue (¢ 1ByMst NpOoQUISMU MOATOTOBKH)

Hanpasnennocts (nmpo¢uis) «buonorus» u «I'eorpadus»
Pabouas nporpamMma JucHUIUTHHBL «DU3HOIIOTHS PACTCHUID)

JaBJICHUS. Fpaz(neHT BOIHOTO IMOTCHIMAJIa KaK ABWKYyIas Cruja
IMOCTYIUICHUA U NNEPEABUIKCHU A BOJIbI.

Poct u pazButne
pacTeHui

Poct 1 pa3zBuTHE pacTEHMIA: MOHATHE, KPaTKas XapaKTEPUCTHKA OCHOBHBIX
3TarnoB. DOMOPHOHANILHBIN 3Tall Pa3BUTUS pacTeHHUH. I'paHulbl 3Tana,
OCHOBHBI€ TIPOLECCHI, peryisiust. KOBeHIITBHBIN ATal pa3BUTHUS PACTEHHM.
I'panuibl 3Tana, OCHOBHBIE NPOILIECCHI, pETyJIsAlys. BereTatuBHbIN 3Tamn
pasButus pacteHui. [ paHuIp! 3Tana, OCHOBHBIE POIIECCHI,
perysnus.@a3a [BeTeHUs] TeHEPaTUBHOTO 3Tara Pa3BUTHS PACTEHHH.
I'panune! sTana, OCHOBHBIE MPOLECCH, peryianus. da3a o J0HOmEHNS]
TeHEePAaTUBHOT'O 3Tara Pa3BUTHUs pacTeHUH. [ paHUIIbI 3Tara, OCHOBHbIC
MPOLECCH, PETYISIMS. DTall CTapOoCTH U rubenn. ['paHuns! stana,
OCHOBHBIE IIPOLIECCHI, PETYIISIIHS.

3HaHUS 10 TUCIUTUIAHE

OHepreTu4ecKuit
00MeH KIIeTKH

IIpeoOpa3oBaHue sHEPruy B KJeTKe. BHENIIHNE HCTOYHUKH YHEPTUH IS
OpraHn3MoB. /IBe OCHOBHBIE (OPMBI 3arlacaHysl SJHEPTUH B KIIETKE:
AIIEKTPOXUMHUYECKHH OTEHIINA TIPOTOHOB Ha SHEPTH30BaHHBIX
MeMOpaHax 1 MaKpOIPTUUECKHE CBSA3U. Y HUKAIBHOCTh SHEPTEeTHIECKHX
MIPOIIECCOB PAacTeHUI: POTOCHHTE3 U JIbIXaHUE.

DJeMEHTHI CTPYKTYPBI MOJIEKYJIBI XJIOPOGHILIa, OTBETCTBEHHBIE 3a
(hyHK-IUIO MTOTJIOIIEHHS, 3alacaHus U peoOpa3oBaHusl SHEPTUHU B
npouecce GoTocuHTe3a. MeXaHU3M MOTJIONIEHHS 1 UCITyCKAHHS CBETa
MOJIEKYJIOH; CIIEKTPhI NOTJIOLICHHUS. DIIEKTPOHHO-BO30Y K/ICHHBIE
COCTOSIHUSI XJIOPOQHIIIOB, MyTH UX J1€3aKTUBALIIH.
Xnopoduui-6enkoBbie kominiekehl (XbK); MexaHu3Mbl 00pazoBaHus,
3HAa4YeHHE CBS3M MUTMEHTOB ¢ OenkoM. OpuenTarnus murMeHToB B XbK.
Me-xaHU3MBI SHEPTETHYECKOTO B3aUMOJICHCTBUSL ~ [TUTMEHTOB B
KOMIUTEKCaX (3KCUTOHHOE B3aUMOJACHCTBIE) U MEXIY KOMILIEKCAMU
(epexoHbIe COCTOS-HHUSA).

Pounb kapoTuHOUZIOB 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 BOJOPOCIIEH;
(doronporexTopHas GyHKIUS 3eaKCaHTHHA U THAa30KCaHTHHA.
IlepBuunbIe nponecchl GOTOCUHTE3A, UX CTPYKTYPHO-(PYHKIIHMOHATIbHAS
opranusanus. [IpencraBienne o GOTOCHHTETHUECKON STHHHUIIE.
AHTEHHBIH KOM-TIJIEKC, PEaKLIMOHHBIN LeHTp. MeXaHn3Mbl MUTpaLIUN
SHEPIUH B XJIOPOILIACTaX.

DNEeKTPOH-TPAHCIIOPTHAS 1enb GpoTocuHTe3a. [IBe poTOCHCTEMBI.
Komno-uentsr OTL] 1 nocinenoBaTensHOCTS EPEHOCA IIEKTPOHA MO LIETH
(Z-cxema). LukuyecKuii, HEMKIMIECKUH U TICEBIOIMKINIECKHI
3JIEKTPOHHBIN TpaHCcOpT. OCHOBHBIE PYHKIIMOHAIBHBIE KOMIUTEKCHl DT
(DC-1, DC-2,), ux crpykrypa u pyHkunu. O6pazoBaHUe aKTHBHBIX HOPM
kucnopoza. Ilponeccs! poronnrubuposanus U GHOTOAECTPYKIMY;
3aIIUTHBIE MEXaHU3MBbI XJIOPOILIACTOB.

®dorocunTeTnueckoe Gpochopunrpoanre. OCHOBHBIEC THIIBI, UX
($u3HONO-THUECKOE 3HAUCHUE, MEXaHU3MBI PEryJIsiui. MeXxaHH3MBbI
JHEPreTUYECKOro CO-MPSHKEHUs TPAHCIIOPTA 3JIEKTPOHOB U cuHTe3a ATO.
Comnpsratorime Gpaktopsl GoTodochopriupoBanus, ux GyHKINH,
CTPYKTYpa, MEXaHU3M JEHCTBUS.

KoHeuHbIe TPOIYKTH CBETOBOM M TEMHOBOH (a3bl poTocuHTe3a. XUMH3M
IPOLECCOB  ACCUMMIIAIMHU Yriepoaa B (poTocuHTe3e. Mcnonbp3oBanue
MIPOYKTOB CBETOBOM CTaIMH JUI aCCUMIIIALMM YTIIEKUCIOTHL. L{uKi
KaﬂbBI/IHa, OCHOBHBIC q)epMeHTbl U MEXaHU3MBI PETryJIAIUN ITUKIIA.
Dotonsrxanue. PIII- kapOokcHIasa, ee XapaKTepPUCTHUKA U JIOKATU3ALHUSL.
Hukn Xatua-Cnaka-Kapnunosa, ero pyHKIIMOHATBHOE 3HAYCHHE.
Opranu3zanys mporecca aCCUMHIIINAN B KJIETKaxX Me30(HIuIa U OOKIIaIKH:
0COOEHHOCTH CTPOCHHSI XJIOPOIUIACTOB M peakluii poTocuHTE3a.
Xapakrepuctuka rpymnn C4 pactenuil. @otocunre3 y CAM- pactenuit:
0COOEHHOCTH OPraHHU3AIMHU NIPOLIECCa 3alacanusl SHEPIHU U PUKCALUU
YIJIEKHUCIOTHI BO BPEMEHH.

DepMeHTHBIE CUCTEMBI JbIXaHHsl. XapaKTePUCTUKA OTAEIbHBIX TPy
JIBIXaTEeNbHBIX (DEPMEHTOB: MUPUINH3ABUCUMBIE IETUAPOTeHA3BI,
(bHaBI/IH3aBI/ICI/IMBIC JACTUAPOrcHa3bl, OKCUIA3bl. HepeHOC‘{I/IKI/I
3JIEKTPOHOB: XUHOHBI, JKEJIe30CEPHbIE OETIKH, IUTOXPOMBI, HX XUMUYECKOE
CTPOEHHE U CBOICTBA.

I'muxonu3. OcHOBHBIE (PEPMEHTHI CHHTE3a U THAPOJIM3a CaXapo3bl U
Kpaxmaia. @epMeHTaTUBHbIEC PEAaKIIMH U SHEPreTHUeCKuil OanaHc
IJIMKOJIN3a, KOM-IIAapTMCHTALUA IIPOLIEcCa B KJICTKaxX paCTeHHﬁ.
I'nmukonu3 u rmokoHeorenes. OCOOEHHOCTH TIIMKOIM3a y PACTEHHUH.
OKHCINTENbHBIN TeHT030(hochaTHBINA IHKI. DepMEHTATUBHBIE PEAKIIUH U
peryssinus nukiaa. KomnaprMeHTarust uKia B KJIETKE U €ro pojib B

3HaHUs IO JUCHUILINHE
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MeTabomn3Me pacteHuit. OCOOCHHOCTH ITUKIJIA TPUKAPOOHOBBIX KHCIIOT B
pacTEeHUsIX.

I'muokcunatHelil HUKI. ['TMOKCHCOMBI U TTIMOKCHIIATHBIA IIUKII.
JbIxaTenbHas ~ BIEKTPOHTPAHCIOPTHAs 1IEIb: OCHOBHbIE KOMIOHEHTBI,
CIOCOOBI perucTpalyu pegokc-coctosHuid. CTpykTypa u GyHKIHH
komruiekcoB DTII apixanust. Ocobennoctu DTLI npIxaHus pacTeHUH.
AnbTepHaTHBHAsI OKCH/a3a, aTbTEPHATUBHBIN ITyTh MIEPEHOCA DJIEKTPOHOB
B JIBIXaTEIbHON 1I€NM PACTEHUI U €r0 (PU3UOJIOTUUECKOE 3HAUCHUE.
OxuciutenbHoe GocopunrpoBanue. JHepruzaiysi MeMOpaH Ipu
¢ynkiuonuposanuu OTI apixanus. AT®- cuHTa3a MUTOXOHAPHUIL.
CrpyKTypa, JIOKanu3anus, pOCTPAaHCTBEHHAs ~ OpraHU3alusl.
CoBpeMeHHbIE IIPEACTaBICHUS 0 MeXaHu3Me cunreza ATO.

6 3HayeHue ITorpeOHOCTB pacTeHHH B 311eMEHTaX MUHEPAJILHOTO MUTAHUS. 3HaHUS 110 JUCLHUILTHHE
MHUHEPaJIbHOTO Copnep-*aHue U COOTHOILIIEHNE MUHEPAJIbHBIX YJIEMEHTOB B [I0YBE U
MUTAHUS JUIS pacTeHusx, KOHIEHTPUPOBAHUE 3JIEMEHTOB B TKaHSIX PACTCHUSI.
pactenus. [lytu OynkunoHanbHas kiaccudukanus. KopeHs kak opraf MOTIOMEHUS
MIOTJIOLICHU S, MHUHEpaJIbHBIX 3JIEMEHTOB, CHHTE30B C X Y4acTHEM M TpaHcropra. Poib
TpaHCHOpTa U MHUKOPH3BI.
YTHIM3aLUU JlanpHui TpaHCIIOPT U KPYTOBOPOT BELIECTB B pacTeHUU. TpaHCIIOKanus
MHUHEpaJIbHbIX BEILIECTB U3 JINCTHEB B IpyTUe OPraHbl: (GIOIMHBIE CUTOBHIHEIC
BEIIECTB sneMeHThl. CO-CTaB TPAaHCIOUUPYEMBIX BELIECTB (caxapa, aMUHOKHCIIOTHI,
TOPMOHBI, HEOPTaHUYECKHUE HOHBI U Jp.). MeXaHu3M MepeBIKEeHUS
BelIecTB 1o (osme. BaaumoaelicTBue GJI0O3MHBIX U KCHIJIEMHBIX
MIOTOKOB @30TUCTHIX BEIIECTB U MOHOB.
TTornomeHre HOHOB U UX NEpeBIKEHNE B KOpHE. KitleTouHas cTeHka Kak
(asa st IBIKEHHS HOHOB.
A30T. OCcOOEHHOCTH a30THOTO OOMEHa pacTeHuil. McTouHukH azoTa ams
pacteHuil. MuHepanbHble  (HOPMBI a30Ta, HCIOIB3yeMble PACTEHHAMHU.
Ou3nonoruuecKkue 0COOEHHOCTH MOCTYIUICHHS U BKIIIOUSHHSI B OOMEH
aMMMAYHOTO U HUTPATHOT'O a30Ta. XapaKTepUCTUKA CUCTEM TPaHCIIOpTa
HUTpaTa 1 aMMOHUs. BuoBas cnennuka ycBoeHus pa3HbIX (OpM a3oTa.
CumbuoTnyeckas (GHUKCAlUsl MOJICKYJIIPHOTO a30Ta.
7 Crpecc u TTonaTHE YyCTOMYMBOCTH pacTeHUH. AanTanus K HeOJIaronpusTHBIM 3HaHUS 110 JUCLHUILTUHE
azanTanus (hakTopam cpefipl. 3aKaaMBaHUE PACTCHH.
pacTeHui Huskue Temnepatypsl, kKak HeOIaronpusATHbIN GakTop. Y CTOHIUBOCTD
pacTeHuid K HU3KUM TemIiepatypam. Beicokue Temmeparypsl, Kak
HeOIaronpuATHbBIN QakTop. YCTOHUHBOCTh paCTEHHN K BBICOKHM
TeMIepaTrypam. 3acojeHUe I0UBbl, KaK HEOIAronpusTHbIN GakTop.
CosteycToWIMBOCTD pacTeHuil. ['anoduThl.
Copep:kaHue caMOCTOSTEIbHOI PaGoThI MO JUCHUILIMHE HA BHIOOP
Ne n/m Tewr Coaep:xkaHue caMOCTOSITEIbHOI padoThI Hponyxrs!
AUCUHUILIMHBI JeITeTbHOCTH
1 OrmmuntenbHple | [lepBu4Has 1 BTOpUYHAS KJIETOYHAs CTEHKA. JINTHUHBI, BOCKA, KyTHH, 3HaHUs 110 JUCLIUTLTHHE
4CpThI cybepun. O0pa3oBaHKe KJIETOYHON CTEHKH. buocnHTes MUKPOGHOPHILIT
pacTHTENbHOH IeN-JI0JI03bl U UX camocOopka. Ponp anmapata  Tonbmku B GMOCHHTESE
KICTIH = aneMeHTOB MaTpukca. @ynkiuu KC: kapkacHas, 3aliuTHasi,
E;]E;(T)ﬁi;;a . TPaHCHOPTHAs, PETYJIATOpHAs, CUTHaJIbHAs. OJIUrocaxapyuHsl.
cucTema,
KJIETOYHAast
CTCHKa
2 Boansrii pexum AKBaIopuHsbI I1a3MaleMMBbl M TOHOIIACTA, UX POJIb B HOAJEPKAHUI 3HaHUS 110 JUCLUILTUHE
U 0COOCHHOCTH BOJHOTO OajaHca BOJBL.
pacTeHuit
Pa3IUYHBIX
JKOJIOTHUECKUX
TPy
3 Pocr u pazsutne | @opmMooOpa3oBaHHE OPraHOB PACTCHHS 3HaHUsI 110 JUCLIUTLTUHE
pacTeHui
4 OHepreTH4eckuii | ACCHUMWIIALINS YIJICKHCIOTHI B IUcTe. [leiicTBUE BHEIIHUX (aKTOPOB Ha 3HaHUS O JUCIUILIIUHE
0OMEH KJIETKH (horocunTe3. Paznuurie B KpUBBIX 3aBUCHUMOCTH CKOPOCTH aCCUMMIISILIN
ot koHueHTpauuu CO2 u O2B razosoii cpeae y C-3 u C-4 pacreHuil.
KsanToBblii Beixo[ poTtocunresa. Tpancopt CO2 k MmecTaM puKcanu,
poib KapOoaHTrupa3bl. Y CThHYHAS U KJIETOYHAS TIPOBOAUMOCTS [yt CO2
B 3aBHCHMOCTH OT BHEIIHHUX ()aKTOPOB M BO3pacTa JIHCTA.
5 Crpecc u NmMmyHnuTer pactenuil. 3HaHUS IO JUCHUILIUHE
ajanTanus
pacTeHuit

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH
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[Tpu opranm3anyuy U3y4eHns JUCHUIUIMHBI OYAYT UCIIOIb30BaHb! CIEAYIONINE 00pa3oBaTeIbHbIE TEXHOIOTHU:
MHPOPMALMOHHO-KOMMYHHUKAI[MOHHbIE TEXHOJIOTHH, TEXHOJIOTHsI OpPraHU3alMy CaMOCTOSITEIbHONW pabOThI, TEXHOJIOTHS
pedraekcuBHOrO 00yUEHHUS, TEXHOJIOTHS MOLYJIBHOTO 00yUYEHUsI, TEXHOJIOTHSI UTPOBOTO 00YUIEHHSI, TEXHOIOTHHU TPYIIIOBOH
JTUCKYCCHH, HHTEPAKTUBHbBIE TEXHOJIOTHH, TEXHOJIOTHS TPOOIEMHOro 00y4YeHusl, TEXHOJIOTHS OpraHU3aluu
y4eOHO-HCCIIeI0BATENbCKON ISSITEIbHOCTH, TEXHOJIOTUS TPOEKTHOTO 00yYeHHs, TEXHOJIOTHS Pa3BUTHSI KPDUTHUECKOTO MBIILICHHSI.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUHBII KOHTPOJIb U MPOMEKYTOUHAS ATTeCTAIUs

BannpHO-peiiTrHroBast KapTa AUCHUILIMHBL 0hOpMIICHA KaK NMPHIOKEHHE K paboueil mporpaMMe IUCIUILIHHBL.
®DOHJT OIIEHOUHBIX CPENICTB IS MPOBEACHHS IIPOMEKYTOUHOH aTTeCTalMy 00yJalomuXcs [0 AUCHUILTHHE 0(OPMIICH OTAEIHHBIM
JIOKYMEHTOM.

6. YHEBHO-METOJNYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHE

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODEL, 3arnaBue, CChUIKA Ha JIEKTPOHHYIO OMOIMOTEUHYIO CHCTEMY WznatenscTBO, roj
COCTaBUTEIH
J1.1 |JL W.|boranuka / pex. JI. U. Kypcanos. — 5-¢ u3a., nepepab. — Tom 1. Anaromus u|Mocksa : ['ocynapcTBeHHOE
Kypcanos, H.|mopdonorus. — 421 c. — Pexum pocrynma: mo mnognucke. — URL:|ydueOHo-nienarornueckoe
A. https://biblioclub.ru/index.php?page=book&id=223923. - ISBN|uznarenscrBo, 1950.
Komapuunkuii, [978-5-4458-5639-9. — TekcT : AMEKTPOHHBIN.
K. U. Meitep
[1 1p.]
JI1.2 |IIarynuna, C.|Boranuka. Cucremaruka pactenuii : yueoHoe nocobue / C. K. ITarynuna, H.|Mocksa : [Ipomereit, 2013.
K. M. KitounnkoBa ; MOCKOBCKMM Nemaroruuyeckuii rocyJapCTBEHHBIN
yHuBepcurer. — 124 c¢. — Pexum jgoctyma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=240522. - ISBN
978-5-7042-2473-0. — TekcT : 3J€KTPOHHBIH.
JI1.3 |3aBumoBckasi, |Boranuka: aHaroMus © MOPGOJIOTHS : KypC JISKIUi : yueOHoe mocobue : [16+]|MockBa ;  bepnun
T.C. / T. C. 3aBupnoBckas. — 213 c. — Pexxum goctyna: no moxmucke. — URL:|upexr-Menua, 2018.
https://biblioclub.ru/index.php?page=book&id=484135. - ISBN

978-5-4475-9635-4. — TekcT : 2JeKTPOHHBIN.

6.1.2. JlonosHuTeJbHAS JUTEPATYpa

ABTODHI, 3arnaBue, CChITKA HA DIEKTPOHHYIO OMOIMOTEIHYIO CUCTEMY W3nparensctBO, TOX
COCTaBUTENHU

J12.1 |Kapaces, B. H. |®@usnonoruss pactenmii : JKCIIEpUMEHTAIBHBIE HCCIEAOBAHMA : ydebHoe|Momkap-Oma
nmocooue : [16+] / B. H. KapaceB, M. A. KapaceBa ; IloBomkckuii|IToBomxkckuit
TOCYy/IapCTBEHHBIN TEXHOJOTHUeCKHHd yHuBepcuTeT. — 312 c. : min. — Pexkum|rocymapcTBeHHBII
JocTyna: o TIO/INTUCKE. - URL:|TexHOMOTNYECKU I
https://biblioclub.ru/index.php?page=book&id=494310. — bubmumorp.: c.|ynusepcurer, 2018.
291-297. — ISBN 978-5-8158-1999-3. — TekcT : 311€KTPOHHBII.

6.2 Ilepeyenb MpOrpaMMHOro odecrevdeHust

- Acrobat Reader DC

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

- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM, NPo¢ecCHOHANBHBIX 623 JaHHbBIX

- OBC «YHuBepcuterckas OUOIMOTEKa OHIAWH

- ba3el mannbIX Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1|HanmeHoBaHME CIIENNATLHOTO TIOMEIIEHHS: yaeOHast ay AUTOPUS IS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
N1ab0PaTOPHBIX 3aHATHIA, HHIUBHIYAIBHBIX KOHCYJIbTAlN, TEKYIET0 KOHTPOJIS, IPOMEXYTOYHON aTTeCTAIHH,
VYuebHo-nccneoBaTenbeKast 1adopaTopus O0TaHUKU U 9K0JIoruu pacTeHui. OcHameHHOCTh: JlabopaTopHOe 000pyRoBaHNE
(WITaTHBBI, CIUPTOBKH, MUHIIETHI, TIENAPOBAIILHBIC UIJIBI, TPEAMETHBIC U TIOKPOBHBIE CTEKJIA, BECHI, BAHHOUYKH, aCOECTOBBIE
CeTKH, najnietku), JlJaboparopHas mocyaa (mpoOUpPKH, KOJIObI, XUMHUECKUE CTaKaHbI, MEPHbBIE LIMIUHAPBI, BOPOHKH, TTHIIETKH,
yamku [lerpu), ObopynoBanue i y4eOHbIX IPaKTHK (repOapHble Manku, Komau-Ky, JIyTbl, TepOapHbIe CETKN),
Muxkpockon-20mT., MUKpoCKOn OMHOKYISpHBIH-11mT., bans komOuHupoBanHas-1mT., CTeHAB ydeOHbIe-411T.
HarypainbHble 00BEKTHI (KOMHATHBIE PACTECHHS, TepOapuH, BIaXKHbIE PenapaThl, KOJUICKIUH IIOJIOB M CEMSH)-8IIT.,
W300pa3zurenbHblie 1ocoous (TabIuIbl, MOIEIH, MYJISDKH)-81T., MesoBas nocka-1mr., KommiekT yue6Hoi# Medenu

7.2|HaumeHOBaHuUE CIIEIMAIBHOTO MOMEIICHHS: MOMEIICHHUE JUIsl XPaHEHHS U MPO(UIAKTHUECKOTO 00CITY)KUBAHUS Y4eOHOTO
obopynoBanus, JlabopaHTckas Kadeapsl OMONOTHH, SKOJIOTHH U METOIUKH 00y4eHus. OcHaimeHHocTh: HoyTOyK-11mT.,
ITpoekTop-1uT., Dkpan-2uir., [nakarel, Tabnuusl, Buneomaranrona, Peaktueel, MUKpPOCKOTIBI

7.3|HanMeHOBaHHE CIIENUATLHOTO TIOMEIICHHS: IIOMEIISHUE TSl CAMOCTOATENIbHOW paboThl, UnTanbHbI 3a1. OCHAIEHHOCTS:
ITK-41t. ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTh «THTepHeT™ 1 00ecneueHneM JI0CTyna B 3JEKTPOHHYIO
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|I/IH(popMam/IOHHo-o6pa3OBaTenLHy}o cpeny CI'CINY, [lucemenssiit cron-4 mrt., [lapra-2 mrt.

8. METOAUYECKHE YKA3AHMS IO OCBOEHUIO TUCITUIIJIMHBI (MO Y JISI)

x99

OcHoBHOW (opMOH oOpraHuzanuu paboThl MO Kypcy “@®U3HONOTHS PACTCHHH” SIBISIOTCS JICKIWH, JIA0OpaTOpPHBIC 3aHATHI U
camocTosTeNlbHass pabota cTyAeHTOB. KOHTpONb 3a caMocCTOsATeNnbHOM paboToit odopmiieH B (opME MHTEPAKTHBHOTO OOYYCHHS -
MPE/ICTABICHUN MAaTEPHAJIOB U OIICHKH PE3yJIbTATOB C HCIOJIb30BAHUEM JJICKTPOHHOM TOYTHI.
By3oBckas naeKkuust — IJIaBHOE 3BEHO TUIAKTHYECKOro mukia oOydeHus. Ee menp — hopMuUpoBaHHE Y CTYASHTOB OPHEHTHPOBOYHOMN
OCHOBBI JUISl MOCIEAYIONIETO YCBOCHUS Marephaia METOJOM CaMOCTOSTENbHOI paborel. ConepkaHue JEKIUH JIODKHO OTBEYATh
CIIETYIOUINM JUIAKTHIECKUM TPeOOBaHUSM:
M3JI0KEHUE MaTepHuaa JIKIIUU OT MPOCTOrO K CIIOXKHOMY, OT U3BECTHOTO K HEU3BECTHOMY,
JIOTHYHOCTb, YETKOCTh U SICHOCTD B M3JIOKEHUHU MaTepuana;
BO3MOKHOCTB MPOOJIEMHOTO U3JI0KEHHS, TUCKYCCHH, THAJIOTa C IIENbI0 aKTUBH3AIUHU JISSTEIIbHOCTH CTYICHTOB;
0TI0pa CMBICIIOBOM YaCTH JISKIIMU Ha MTOTMHHBIE (DAKTbI, COOBITHS, SIBICHUS, CTATUCTUYECKHE TaHHBIE;

TECHAasl CBSI3b TEOPETHICCKHUX MOJOKESHHUI U BHIBOJIOB C MPAKTUKOHN U OYyIy-1Iel TPoheCcCHOHATBHOMN NeITeIbHOCTHIO CTY/ICHTOB.
9.2. Meronuieckne peKOMEHIAINH IS [IPEToAaBaTesieil Mo OpraHu3aui H3ydeHHs! TUCITUTLTHHBI
[penofaBatenb, YATAIOMINI JIEKIMOHHBIE KYPCHI B BY3€, JOJDKCH 3HATh CY-IECTBYIOIIUE B MMEJarOTHYSCKON HayKe W HCIOIb3yeMble
Ha TPaKTUKE BAapUAHTHI JEKLHH, X AWAAKTHYECKHE MOYYUTENbHbIE M BOCHHTHIBAIONINE BO3MOXKHOCTH, & TaKKe MX METOIMYECKOE
MECTO B CTPYKType HpoIiecca 00ydeHUs.

JlaGopaTopHsbie 3aHATHS — 00s3aTeNibHAasl YacTh Pa0OThl MPU M3y4YeHUH Kypca “@usmosiorusi pacteHuii”. JlabopaTopHbIe 3aHATHS
MPOBOJIATCS 110 Y3JIOBBIM M HauOOJIee CI0KHBIM TeMaM yueOHO# MporpaMMBl.
ITpu MOATOTOBKE 3aHATHS JKENATENbHO MPUACPKUBATHCS CICAYIOIIETO ArOPHTMA:
-pa3paboTKa y4eOHO-METOJHUECKOTO MaTepraa;
- (hopMyITHPOBKA TEMBI, COOTBETCTBYIOIIEH MpOrpaMMe U rOCCTaHIapTYy;
-onpeeTeHue TUAaKTHIECKIX, BOCITUTHIBAIOIINX U (POPMHUPYIOIINX [IEJISH 3aHATHSL;
- BBIOOP METOJIOB, TIPHEMOB U CPEJICTB JJIs TIPOBEICHHUS 3aHATHS,
- TOAOOP MUTEPATYPhI IS PETIOIaBATENsI U CTYACHTOB;
- IPEIOCTAaBJICHHE CTYJIeHTaM 4-5 MHel Ui MOJrOTOBKU K MPAKTHYECKOMY 3aHSTHIO;
- MPeAOCTaBIICHWE PEKOMEHAAIMii O IOCIeNOBaTEeIbHOCTH H3Y4YEHHUs JHTe-paTyphl (yueOHHKH, ydeOHBIEe IOCOOMS, 3aKOHBI H
MOCTAHOBJICHHS, PYKOBOACTBA W TMOJOKCHUS, KOHCHEKTHl JIEKIHi, CTaTbd, CIOPAaBOYHUKH, HH(DOPMAIOHHBIE COOPHUKH,
CTaTHUCTHYECKUE JaHHEIC H JP.);
- CO3/IaHHe HabOpa HAITIIHBIX TOCOOMH.
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Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe odpazoBanue (¢ 1ByMst NpoQUISMU TOATOTOBKH)
Hanpasnennocts (nmpouis) «buonorus» u «I'eorpadus»
PaGouas nporpamMma IuCHMIUIMHBL «DU3HOIOTHS PaCTEHUI»

IIpunoxxenue
BayuteHO-peHTHHIOBast KapTa JUCHUININHEL « DU3HOIOTHS PACTCHUN
Kypc 2 Cemectp 3
Bun xontpons MuHuMansHOe KOJIHMIECTBO MakcumanbHOE
OastoB KOJINYECTBO 0aJIOB

HaunmenoBanue pasznena: «®yHKIHOHAJIbHBIE 0COOEHHOCTH PACTUTEIbHOT0 OPraHU3May
Texkymuit KOHTPOIB IO pa3Aemy:
1 AynutopHas pabora 10 20
2 CamocrositenbHas paboTa (crenuanbHble 00s3aTebHbIC (OPMBI)
3 CamocrostenbHas padoTa (crenuanbHble GOpMbl Ha BEIOOD) 9 15
KoHTponsHOE MEPONPHATHE 110 Pa3aety
IIpoMexxyTOUHBIH KOHTPOJIb 9 15
TIpomexyTouHast aTTecTanus 28 50

Uroro: 56 100

Buner koHTpOIIS Ilepedens wim npuMeps 3aJaHMA, KPUTEPUH OIEHKH 1

KOJIMYECTBO 0asIOB

TeMsl U1 M3y4eHHsI H 00pa3oBaTeNbHbIe Pe3yIbTaThl

Tekymuii KOHTPOJIb MO pa3zeny «OyHKINOHAJIbHbIE 0CO0EHHOCTH PACTUTEIbHOT0 OPraHU3MAa))

1 | AynuropHas paborta PabGouast Terpans. IlonHas XapakTepUCTHKa BCEX IIPOBEIECHHBIX

OIIBITOB U OCMBICJICHHBIC BBIBOABI IO MMOJTYYEHHBIM PE3YyJIbTaTaM.

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

Ocmoc. Kierka, kak ocMOTHYECKas CHCTEMa, POJIb OCMOCA B JKHU3HEIESATEIbHOCTH PaCTUTEIHHOTO
opranusma. @orocunres. Posb 37€MEHTOB MUTAHUS B Pa3BUTUH PACTEHMUS.

O0pazoBaTenbHBIN pe3ybTar:

3Haer B o0beme, oOecHEUMBAIOIEM MPENOAABaHUE OUOJOTUM, HCTOPHIO CTAHOBJIEHHS HAayKU
(uroPu3NONOTHs, OCHOBHBIE 3aKOHOMEPHOCTH (YHKIMOHUPOBAaHHS PACTHTEIHLHOTO OpraHU3Ma,
0COOCHHOCTEH IpOIECCOB MUTAHMSA, POCTa U PA3BUTUS, BOJAHOTO U DIHEPreTHUECKOTO0 OOMEHa,
peryisinuy, (GU3HOJIOTUU PACTUTENbHON KIETKH, 3HaUeHHe HEKOTOPBIX HPOLEccoB i Onochepsl u
JUIS YeJIoBeKa

2 | CamocrosrensHas pabora | Hakoruienue 3HaHUI 10 GUTODH3HOIOTHI

(obs3aTenbHbIe HOPMBI)

Bce Temnl kypca

3 | CamocrostensHas pabota | Pedepar IMonck u dukcalys 3HaHUIT 0 HOBBIX UCCIEAOBaHUAX B 0bnacTu purodusnonorun
(1a BBIOOD)
KonTponsHoe MeponpusaTre 1mo | Pa3paboTka CHCTEMBI BOIIPOCOB K BUZIEO IO TEMATHKE OcBoeHIE HABBIKOB KPUTHYIECKOTO aHAJM3a BUICOMATEPHAIOB JOCTYIHBIX Yepe3 HHTEPHET U
paszeny ¢durodpmnonorun CIIOCOOHOCTH CO3/IaBaTh Ha X OCHOBE KOHTPOJIEHBIE MaTePHAIBL.
IIpoMexxyTOUHBIH  KOHTPOJb 50

(xonmnuecTBO 6aJIOB)

IIpomesxyTounas aTTecTanus

IIpencrapieHsl B (OHAE OLIEHOYHBIX CPEICTB Il MPOMEKYTOYHOM aTTECTALUH 10 JUCITUTLTHHE
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