Lokyment nogmucar npoMUHBHCTERGERO MPOCBEIIEHUSI POCCUIICKOM ®EJEPAIIUMA

NHdopmaumsa o Bnagenbue:
DOYO: Kucnosa HaTanss &hmgm.‘pbnoe rocyaapcTBeHHoe 0K/I:KeTHOe 00pPa30BaTe/ibHOE YUpeKIeHne

Nonmxwoctb: Mpopektop no YMP u kauecTsy 06pa3oBanms BbICLIEr0 00pPA30BaHUS
[Nara nogmicanms: 15.1«0aMAapeknii rocy1apCcTBeHHbIN CONMATbHO-TIEIATOTN4YeCKHi YHMBEPCUTET)
YHUKanbHbI MPOrpaMMHbIA KIKOY:

5280251stb14a975b389b13008093(1Sﬁﬁméﬁ%@%ﬁéﬁﬁm@@%gﬁ;rﬂI/I H METOAUKH oﬁyqennﬂ

VYTBEPXIAIO
[IpopexTop mo YMP u KO,
npejceare YYMC CI'CITY
i — H.H. Kucnosa

MOAYJb "BUOJOIO-9KOJOTHYECKUN"
DuU3H0JI0rusl PACTEHUHI
paboyas nporpaMma JUCIHUIUIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit Buosornu, 3K0J10ruu 1 METOAUKU 00yUeHHST

VueOublit ian ET'®-620B1'3(5r6Mm)
Hanpasnenue noarorosku 44.03.05 Ilemarormueckoe oOpasoBanue (¢ AByMS NpOQHIIMU
TIOATOTOBKH)

Hanpasnennocts (npo¢uis) «buonorus» u «I'eorpadusi»

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 noarorosku 44.03.05 Ienarorudyeckoe o0pazoBanue (¢ 1ByMst NpOoQUISMU MOATOTOBKH)
Hanpasnennocts (nmpo¢uis) «buonorus» u «I'eorpadus»
PaGouas nporpamMma IucHMIUIMHBL «DU3HOTIOTHS 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 ITenaroruueckoe oOpazoBanue (¢ AByMst MPOGHISIMH MOJITOTOBKH)
Hanpasnennocts (npoduns) «buonorus» u «I'eorpadus»

yrBepxkaerHoro Yuéusim coBerom CI'CITY ot 30.08.2019 mpotokon Ne 1.

PaGouas nporpamma onoOpeHa Ha 3aceqaHuu Kadeapsl

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

IIportokon ot 27.08.2019 1. 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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Hamnpasnenue noarorosku 44.03.05 Ilegarorudeckoe o6pasoBanue (¢ AByMs: IPOPUIISIMU MOATOTOBKH)
HanpasnenHocts (npoduis) «buosnorusi» u «I'eorpadusi»
>a004ast IporpaMma JUCIUIIHHbL «DU3HOIIOTHS PACTCHUID)

1. LIEJIA M 3AJIAYM OCBOEHMSI JUCLUTIIIMHBI (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

Luxn (paszen) OIT:  [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 NPAKTHUKH, IJIsl KOTOPBIX 0CBOEHHE JAHHOIM UCIHUTIMHBI (MOIYJIs) HEOOX0IUMO KAK
npeauIecTByOIIEe:

((MI/IKp06I/IOJ'IOFI/IH>>, ((BBe)IeHI/Ie B 6I/IOTCXHOJ'I01"I/II/I)>, ((O6H13.${ OKOJIOT U .

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

OIIK-8 Cnioco6eH ocyliecTBJIATH MeAArOrn4ecKyIo AesiTeJIbHOCTH HA 0CHOBE CIelHATbHBIX HAYYHBIX 3HAHMI

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 NMpenoAaBaeMoMy NpeaMeTy; NPHKJIAIHOe 3HAYeHHe HAYKH; cienudryeckue MeTo1bl HAYYHOT0 MO3HAHMS
B 00beMe, o0ecrieynBaIolIeM NPenoiaBaHie yueGHbIX NpeAMeToB

3HaeT B 00beMe, 00eCIeYrBaOIEM MPENoJaBaHue OHOJIOTHH, UCTOPUIO CTAHOBJICHUS HAyKH (HPUTO(U3NOIIOTHS, OCHOBHBIE
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 COAEPKAHUE JTUCHUIIJIMHbBI (MOLYJIS)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATUS/ Cemectp| Yacos HNuTepakr.
3aHSATHS
Pa3gen 1. ®yHKIHOHAJIbHBIE 0COG€HHOCTH PACTHTEIHLHOI0 OPraHH3Ma
1.1 CTpoeHHEe PACTUTEIILHOMN KIIETKH, KaK eIMHON cucTeMsl /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 - KIaccU(UKalus, CTPOCHUE, CBOMCTBa, 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 MUTAHUSI B pa3BUTUM 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 |BogHblil pexuM U 0COOEHHOCTH PACTEHUN pa3IMuHbIX dK0Jorndeckux 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 MUHEPaIbHOTO MUTAHUS M pacTeHus. [IyTu mornomeHus, TpaHcnopra 3 9 0
Y YTHIN3AIMU 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 1eKkuuH, S 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. Iwuromnasmatnueckne MemOpanbl. Kiaccudukanus, CcTpoeHue, CBOWCTBa, (QYHKUUH. TpaHCMeMOpaHHBIH IEpPEeHOC.

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 Ienarorudyeckoe o0pazoBanue (¢ 1ByMst NpOoQUISMU MOATOTOBKH)
Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»

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

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: JOKaNu3alysl, XUMHYECKHH cocTaB, ¢usnonorniyeckoe aercrsue. Cunrerndyeckue ananoru WYK. ['mGOepemmunsr:
JIOKaJIM3alus, XUMHUYECKUH cocTaB, (Qu3nonorndeckoe aericteue. Cunrernueckue aHanoru ['K. I[UTOKMHHMHBL: JOKanM3aIus,
XUMHUYECKUH cocTaB, (usnonornueckoe neiictBue. CuHTeTHYecKHE aHANOTH. PUTOrOPMOHBI — HHTHOUTOPHI (PU3MOIOTHYECKHX
nporeccoB. Turiel, MecTo 00pazoBanus, pyHkIMU. FIcKycCTBEHHBIC 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
TT:1a3mMounu3 1 nernoa3Mosus3, orpeesieHHe OCMOTHYECKOT0 TIOTeHIMalla TOHOILIACTa.
JlaGoparopHoe 3anstue 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 3eMeHTOB UTaHKS 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/m Tewnr Copep:kaHue caMOCTOSATEIbHOH padoThI TpoxykTel
AU CUMILINHBI JAeSATeJbHOCTH
1 Baxneiimue XapaKTepUCTUKA BXKHEHIINX  MOJIEKYJ OMOJIOTHUECKOH  CHCTEMBIL. 3HaHUsA 110 AUCLMIUINHE
MOJICKYJIbI Benku, yrnesonst, xupst, NAD, FAD, ATP
Onosoruueckoi
CHCTEMBI -
Ocnkw,
YIJIEBOBI,
*kupbl, NAD,
FAD, ATP
2 OtnuuutenbHble | MeMOpaHHBIE CHCTEMBI PACTUTENBbHOM KieTku. [na3manemma, ToHOIACT, | 3HAHUS MO AUCLUILIMHE
4epThl OIIP, annapar I'onpaxku. Oco6EHHOCTH CTPOEHHUS M1a3MalIEMMBI U
pacTuTeNbHON TOHOIUIAacTa. DHOIIIa3MaTHueckuil petukynyM (OP) pacturensHol
KIJIETKU - kietku. [llepoxoBaThlii ¥ rnagkuii DP. PasnmuuHble GyHKIHMOHATBHEIE
TIJTACTULBI, yuactku pacturenbHoro JIIP. dyukiuu OI1P. Annapat INonbsmku (AT).
BaKyoJIsIpHas Crpykrypa AI'. TpaHCIOpTHBIE BE3UKYJIbI, AUKTHOCOMBI, I1y3bIPbKU.
CHCTEMA, Baxyous. JIutnueckuii u 3anacaromuii Tunsl Bakyosei. CUrHajapHble 110-
KJIETOYHAast CJICIOBATEIBHOCTH O€JIKOB, TPAHCTIOPTUPYEMBIX B BaKyOJb.
CTEHKa BozuukHoBenme Bakyoseit de novo. dynkuun. LlutockeneT pacTutenbHOM
kietku. CTpykrypa nutockenera. Ilnasmonecs (ITM), ux ctpoenwue.
TpaHCHOPT BEILECTB MO IIA3MOIECMaM.
3 Boanslit pexum KonnuectBo noTpebiisieMoii pacTeHueM BObI, COAEPKaHUE BOALI B 3HaHus 110 JUCLUILINHE
1 0COOEHHOCTH KJICTKAaX, TKAHSIX U OpraHax. MoJeKyisipHas CTpPYKTypa U (GpH3HIecKue
pacteHui CBOIcTBa BOJbI. B3auMoeiicTBIe MOJIEKYJT BOABI U OHOMOINMEPOB,
Pa3IMYHBIX rugparanus. CocTosHHE BOAbI B KIETKe. Bolla Kak CTpyKTypHBIi
9KOJIOTHYECKHX KOMIIOHEHT PACTUTEIBHON KJIETKH, €€ y4acTue B OMOXUMHUIECKUX
rpynn peaKiusIX.
TepMoauHaMUUYECKHE OKA3aTENIN COCTOSIHUSA BOJIbl: aKTUBHOCTD BOJIbI,
XUMHUuecKuil u BoaHbL noteHnuan. CocTaBiLIole BOJHOIO IOTEHIUAIA
KJIETKH: OCMOTHYECKUM, MATPUYHBIN IOTEHLUAN, IOTECHIMAI JaBJICHUS.
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Hanpasnenue noarorosku 44.03.05 Ienarorudyeckoe o0pazoBanue (¢ 1ByMst NpOoQUISMU MOATOTOBKH)
Hanpasnennocts (nmpo¢uis) «buonorus» u «I'eorpadus»
Pabouas nporpamMma MCHMIUIMHBL «DU3HOIIOTHSI PAaCTEHUI»

Fpaz[HeHT BOZHOTO IMOTCHIMAJIA KaK ABMXXYIas Crjia IMOCTYIUICHUA U
NEPEABUIKCHUSA BOJBI.

Poct u pa3zButne | Poct u pazButre pacTeHMii: MOHITHE, KpaTKasi XapaKTEPUCTHKA OCHOBHBIX 3HaHUA 110 JUCIUTUTNHE
pacreHuii 3TarnoB. DOMOPHOHAIILHBIN 3Tall Pa3BUTUS pacTeHUH. I'paHulbl 3Tana,
OCHOBHBI€ TIPOLECCHI, peryisiust. KOBeHIIBHBIN ATal pa3BUTHUS PACTEHHM.
I'panuibl 3Tana, OCHOBHBIE NPOIIECCHI, pEryJIslys. BereTatuBHbIN 3Tamn
pasButus pacteHui. [ paHUIBI 3Tana, OCHOBHBIE IPOIIECCHI,
perysnus.@a3a [BeTeHUs] TeHEPaTUBHOTO 3Tara Pa3BUTHUS PACTEHHH.
I'panune! aTana, OCHOBHBIE MPOILIECCH, peryianus. da3a o J0HOEHNS]
TeHEePAaTUBHOT'O 3Tara Pa3BUTHUs pacTeHUH. [ paHUIIbI 3Tara, OCHOBHbIC
MPOLECCH, PETYISIHA. DTall CTapOCTH U rudemn. [ panunb! stana,
OCHOBHBIE IIPOIECCHI, PETyIISIHSI.

Ounepreruueckuii | [IpeoOpa3oBaHue sHEpPruM B KJieTKe. BHENIHNE HCTOYHUKH YPHEPTUH IS 3HaHU 110 JUCLUILINHE
0oOMeH KIeTKH OpraHn3MoB. /IBe OCHOBHBIE (OPMBI 3arlacaHysl SJHEPTUH B KIIETKE:
AJIEKTPOXUMHUYECKHH OTEHIINA TIPOTOHOB Ha SHEPTH30BaHHBIX
MeMOpaHaxX 1 MaKpOIPTUUECKHE CBSA3U. Y HUKAIBHOCTh SHEPTETHIECKHX
MPOIIECCOB PACTEHUI: OTOCUHTE3 U JIBIXaHUE.

DJeMEHTHI CTPYKTYPBI MOJIEKYJIBI XJIOPO(HIIIa, OTBETCTBEHHBIE 38 (DYHK-
IIUIO MOTJIOIIEHHS, 3aacaHusl U IpeoOpa30BaHuUs SHEPTUHU B IpoLiecce
(dorocuHTe3a. MexaHN3M MOTJIOMIEHNS U UCIYCKaHUs CBETA MOJIEKYJION;
CIEKTPHI IOTJIOMIEHUS. DJIEKTPOHHO-BO30YK/IEHHBIE COCTOSIHUS
XJIOPOGHIIIOB, MYTH UX J€3aKTHBALIUH.

Xnopoduui-6enkoBbie kominiekehl (XbK); MexaHu3Mbl 00pazoBaHus,
3HAa4YeHHE CBS3M MUTMEHTOB ¢ OenkoM. OpuenTarnus murMeHToB B XbK.
Me-xaHU3MBI SHEPTETHYECKOTO B3aUMOJICHCTBUSL ~ NTUTMEHTOB B
KOMIUTEKCaX (SKCUTOHHOE B3aUMOJAEHCTBIE) U MEXIY KOMILIEKCAaMU
(epexoHbIe COCTOS-HHUSA).

Pounb kapoTuHOUIOB B POTOCHHTE3e. AHTEHHAs (PYHKIIHS, BO30YK/ICHHbIC
COCTOSIHUSI KADOTHHOMJIOB, MEXaHH3MbI MUTPAILIUU SHEPTUU Ha
xynopoduiut. MexaHH3M 3allIUTHOTO JICHCTBUS KAPOTUHOUIOB. 3HAYCHUE
KCAaHTO(MUIOBBIX IIUKJIOB Y BBICIIUX PACTCHUI U BOJOPOCIIEH;
(doronporexTopHast GYHKIUS 36aKCAaHTHHA U THa30KCaHTHHA.

IlepBuunbIe nponecchl GOTOCHHTE3A, UX CTPYKTYPHO-(QYHKIIHMOHATIbHAS
opranusanus. [IpencraBinenne o GOTOCHHTETHUSCKON eHMHUIEC. AHTCHHBII
KOM-TUIEKC, PEaKIIMOHHBIH EeHTP. MeXaHU3Mbl MUTPaLlUi SHEPTUH B
XJIOPOILIACTAX.

DNeKTpOH-TpaHCHOPTHAs 1enb GoTocunTe3a. [Ipe porocuctemsl. Komro-
HeHTel JTL u nocienoBaTeIbHOCTD EPEHOCA AIIEKTPOHA 110 1eTH (Z-
cxema). [luxnmaeckuil, HEMUKINYECKAN U TICEBIOIHMKITMIECKUT
3JIEKTPOHHBIHN TpaHCTOpT. OCHOBHBIE PYHKIIMOHAIBHBIE KOMIUTEKCHl DT
(DC-1, DC-2,), ux crpykrypa u pyHkunu. O6pazoBaHue aKTUBHBIX (HOPM
kucnopoza. Ilponeccs! poronnrubuposanus U GOTOAECTPYKIMY;
3aIlIUTHBIE MEXaHU3MBbI XJIOPOILIACTOB.

Dotocunretndeckoe Gochopunrponanue. OCHOBHbIE TUIIBI, UX (HU3NOIO-
THYECKOE 3HAUYCHHE, MEXaHN3MBI PEryysauuu. MexaHu3Mbl
JHEPreTUYECKOro CO-MPSHKEHUs TPAHCIIOPTA 3JIEKTPOHOB U cuHTe3a ATO.
Comnpsratomime Gpaktopsl GoTodochopriupoBanus, ux GyHKINH,
CTPYKTYpa, MEXaHU3M JEHCTBUS.

KoHeuHbIe TPOIYKTHI CBETOBOM M TEMHOBOI (ha3bl poTocuHTe3a. XUMH3M
IPOLECCOB  ACCUMMIIAIMHU Yriepoja B (poTocuHTe3e. Mcnonbp3oBaHue
MIPOYKTOB CBETOBOM CTaIMH JUI AaCCUMIIIALIMM YTIIEKUCIOTHL. L{uKi
KaﬂbBI/IHa, OCHOBHBIC q)epMeHTbl U MEXaHU3MBI PETryJIAIUN ITUKIIA.
Dotonsrxanue. GOII- kapOokcHIasa, ee XapaKTepUCTUKA U JIOKATU3ALHUSL.
Hukn Xatua-Cnaka-Kapnunosa, ero pyHKIMOHATBHOE 3HAYCHHE.
Opranu3zanys rmporecca aCCUMHIIINAN B KJIETKaxX Me30(HIUIa U OOKIIaIKH:
0COOEHHOCTH CTPOCHHUSI XJIOPOIUIACTOB M peakuuii poTocuHTE3a.
Xapakrepuctuka rpymnn C4 pactenuil. @otocunre3 y CAM- pactenuii:
0COOCHHOCTH OpraHU3aLUK IPOLiecca 3alacaHus SHEPIHU U HUKCaUn
YIJIEKHCIOTHI BO BPEMEHH.

DepMEeHTHBIE CUCTEMBI JbIXaHHsl. 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
CBOMCTBA.

I'muxonu3. OcHOBHBIE (PEPMEHTHI CHHTE3a U THAPOJIM3a CaXapo3bl U
Kpaxmaia. PepMeHTaTUBHbIEC PEaKIIMK U SHEPreTHUeCKuil OanaHc
IJIMKOJIN3a, KOM-IIAapTMCHTALHUA IIPOLIEcCa B KJICTKaxX paCTCHHﬁ.
I'nmukonu3 u rmokoHeorenes. OCOOEHHOCTH TIIMKOIN3a y PACTEHHUH.
OxHcanUTENnbHBIN eHT030(ochaTHbIH nuKI. PepMEHTATUBHBIC PEAKIIMN U
peryssinus nukiaa. KomnaprMeHTarust uKia B KJIETKE U €ro pojib B
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MeTabomu3Me pacteHuit. OCOOCHHOCTH ITUKIIA TPUKAPOOHOBBIX KHCIIOT B
pacTEeHUsIX.

I'muokcunatHeli LUK ['TMOKCHCOMBI U TTIMOKCHIIATHBIA IIMKJI.
JbIxaTenbHas ~ BIEKTPOHTPAHCIOPTHAs 1IEIb: OCHOBHbIE KOMIOHEHTBI,
CIOCOOBI perucTpaIyy pegokc-coctosHui. CTpykTypa u QyHKIHH
komruiekcoB DTII apixanust. Ocobennoctu DTLI npIxaHus pacTeHUH.
AnbTepHaTHBHAsI OKCH/a3a, aIbTEPHATUBHBIN Iy Th IEPEeHOCa DIIEKTPOHOB
B JIBIXaTEeIbHON 1I€NIM PACTEHUI U €0 (PU3UOJIOTUUECKOE 3HAUCHUE.
OxuciutenbHoe GocopunrpoBanue. JHeprusaiys MeMOpaH pu
¢ynkiuonuposanuu OTI apixanus. AT®- cuHTa3a MUTOXOHAPHUIL.
CrpyKTypa, JIOKanu3anus, pOCTPAaHCTBEHHAs ~ OpraHU3alusl.
CoBpeMeHHbIE IIPEACTaBICHUS 0 MexaHu3Me cunreza ATO.

6 3HayeHue TTorpeOHOCTh pacTeHuii B 311eMeHTax MUHepasibHoro nuranus. Conep- 3HaHU 110 JUCLIUILINHE
MHHEPAIBEHOTO JKaHUE ¥ COOTHOIIEHHE MUHEPAJIbHBIX JIEMEHTOB B ITOYBE U PACTCHUSX,
MTUTAHUS JIs KOHLIGHTPUPOBAHHUE 3JIEMEHTOB B TKaHAX pacTeHus. DyHKIMOHANbHAS
pacrenus. [lytn | knaccuduxamyst. KopeHp kak opraH moriomeHns MUHEPaIbHBIX
MIOTJIONICHHUS, 3JIEMEHTOB, CHHTE30B C MX Y4acTHEM H TpaHcropra. Poyib MUKOPHU3EL.
TpaHCIIOPTa U JlanpHUN TPaHCHIOPT U KPYTOBOPOT BEIIECTB B PACTEHUH. T paHCIOKAIIHS
YTHIM3ALUN BEIIECTB U3 JINCTHEB B APYT'HE OPTraHbl: (PJIO3MHBIE CUTOBUIHbIC
MHUHEPAIBHBIX anemMeHThl. Co-CTaB TPaHCIONMPYEMBIX BEIECTB (Caxapa, aMHHOKHCIIOTHI,
BEIIECTB TOPMOHBI, HEOPTaHUYECKHUE HOHBI U JIp.). MeXaHU3M MepeIBIKECHHS
BeIecTB 1o ¢uiosme. BzanmoneiicTBie GIIOIMHBIX 1 KCHIIEMHBIX
MOTOKOB @30TUCTHIX BEIIECTB W HMOHOB.
Iornormenre HOHOB U UX TepeIBIKEeHNE B KopHe. KileTouHast cTeHka Kak
(haza 1 ABYKEHUST MOHOB.
A30T. OCOOEHHOCTH a30THOTO OOMEHa pacTeHui. VICTOYHUKH a30Ta A
pacreHuii. MuHepaibHble  (HOPMBI a30Ta, UCTIOJIL3YEMbIE PACTCHUSIMH.
®duznonornueckre 0COOCHHOCTH OCTYIUICHHS M BKITIOYEHHS B OOMeH
aMMHa4YHOTO U HUTPATHOTO a30Ta. XapaKTepUCTUKA CUCTEM TPaHCIIOpTa
HHUTpaTa ¥ aMMOHUS. BunoBas cnenudurka ycBoeHUs pa3HBIX (HOPM a30Ta.
Cumbunotnyeckasi  (GuKcalusi MOJISKYJISIPHOTO a30Ta.
7 Crtpecc n IlonsTHe ycTOWYMBOCTH pacTeHHMA. AanTanus K HeOIaronpusTHHIM 3HaHUA TT0 TUCIUTUTNHE
ajanranus (haxTopaM cpenibl. 3aKanuBaHUE PACTEHUM.
pacTeHwmii Huskue TeMnepaTypbl, Kak HeOIaronpusATHBIA (HakTop. Y CTOHYHBOCTD
pacTeHuid K HU3KUM TemIiepatypam. Beicokue Temmeparypsl, Kak
HeOJIaronpusATHbIN GakTop. Y CTOMYMBOCTD PACTEHUN K BEICOKUM
TeMIiepatrypam. 3acojieHHe TOYBbI, KaK HeOIaronpusTHEIN GakTop.
CouieycToW4MBOCTb pacTeHui. ["anourhl.
ConepixaHue caMOCTOSITEIbHOI padoThHI MO AMCHUIJINHE HA BHIOOP
Ne ni/m Temer CoaepsxaHue caMOCTOSITeIbHOI padoThI TponyKTs1
AU CUHUILTHHBI JAeATeTbHOCTH
1 OtnuurensHple | [lepBuuHas M BTOpUYHAs KIETOYHAs CTeHKA. JIMTHUHBI, BOCKa, KyTHH, 3HaHMSA 110 AUCLHTUIIHE
1ePThI cybepun. OOpa3oBaHHE KJIETOYHOH CTeHKH. buocnHTes MUKpopuOpuit
pacTHTENbHOA LEN-0JI03bI U MX camocOopka. Ponb annapata  T'obIxu B OMOCHHTESE
KICTIH - anemeHToB Marpukca. Oynkuuu KC: kapkacHasi, 3alIUTHas, TPAaHCIIOPTHAS,
:;z;zﬁi;ll;aﬂ peryisaTopHas, CUrHajJbHas. OJ]I/IFOCElxapl/IHbI.
cucreMa,
KJIETOYHAs
CTEHKA
2 Boanslit pexum AKBaIopuHsl I1a3MaieMMBbl U TOHOILIACTA, X POJIb B IOAJEPKAHUU 3HaHUSA 110 AUCLMIUINHE
1 0COOECHHOCTH BOJHOTO OanaHca BOJIBL
pacTeHui
Pas3IM4HBIX
9KOJIOTHYECKHX
rpynmn
3 Poct u pa3sutue | ®opmooOpa3oBaHHEe OPraHOB PACTEHUS 3HaHU 110 JUCLUIUINHE
pacTeHui
4 DHepreTrvecknidi | ACCHMHIISILUS YIIIEKUCIOTHI B tucTe. JleiicTBre BHEIIHNX (paKTOpPOB Ha 3HaHMS 110 IUCLHTUINHE
OGMCH KIJIETKH (I)OTOCI/IHTG?:. Paznuune B KPHUBBIX 3aBUCUMOCTU CKOPOCTHU aCCUMMWISIIUUA OT
koHueHTpauuu CO2 u O2B razosoii cpene y C-3 u C-4 pacteHui.
KsantoBblii BeIxo porocunresa. Tpancnopt CO2 k MectaM (HKcanuy,
poub kKapOoaHTuapassl. Y CTbUYHASA U KJIeTO4Has npoBoanMocTs it CO2 B
3aBUCHMOCTH OT BHEIIHUX (haKTOPOB M BO3PACTa JIUCTA.
5 Crpecc u MNMMyHnuTET pacTeHuit. 3HaHU 110 JUCLUIUINHE
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 U TH®OPMAIIMOHHOE OBECIIEYEHHUE
6.1. PexoMeHyeMas JJuTepaTypa
6.1.1. OcHoBHas1 TUTEpPaTypa
ABTODEL, 3arnaBue, CChIIKA Ha dJIEKTPOHHYIO ONOIMOTEUHYIO CHCTEMY W3zpatenscTBO, TOX
COCTaBHUTENN
Ji.1 L. U.|boranuka / pen. JI. U. KypcaHos. — 5-¢ u3n., nepepab. — Tom 1. Anatomust u|Mocksa
Kypcanos, H.|mopdomnorus. — 421 c¢. — Pexum gocryma: no mnoxmucke. — URL:|[[ocynapcreennoe
A. https://biblioclub.ru/index.php?page=book&id=223923. — ISBN 978-5-4458-|yue6Ho-mIearormnyeckoe
Komapuumkuii, [5639-9. — Tekct : 2MeKTPOHHBIH. H31aTeILCTBO, 1950.
K. U. Meitep [u
ap.]
JI1.2 |Marynuna, C.|boranuka. Cucremaruka pacrenmuii : yueoHoe mocodue / C. K. Ilarynnna, H. M.|Mocksa IIpomereid,
K. KiounukoBa ; MOCKOBCKHI Nearorndeckuii rocyiapcTBeHHbIi yHuBepceuret. —|2013.
124 c. - Pexum JIOCTYyTIA: o IOJIIIHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=240522. — ISBN 978-5-7042-
2473-0. — TekcT : 3JIeKTPOHHBIH.
JI1.3 |3aBupoBckas, |boranuka: aHaromus u MOp(OJIOTHS : KypcC JIEKIHit : yueOHoe mocooue : [16+] /|[MockBa ; Bepnun
T.C. T. C. 3aBumoBckas. — 213 c¢. — Pexum pocrynma: mo moamucke. — URL:|dupexr-Menua, 2018.
https://biblioclub.ru/index.php?page=book&id=484135. — ISBN 978-5-4475-
9635-4. — TekcT : 3JeKTPOHHBII.
6.1.2. JlonotHUTeILHAS TUTEPATYpa
ABTODEL, 3arnaBue, CChIIKa Ha dJIEKTPOHHYIO ONOIHOTEUHYIO CHCTEMY U3znatenscTBO, TOX
COCTaBHUTENN
JI2.1 |Kapaces, B. H. [®usnomorus pacremuii : skcriepuMeHTaIbHbIE HCCIEI0BAHMS © yaeOHoe mocobue|Mormkap-Oma
: [16+] / B. H. Kapaces, M. A. KapaceBa ; [loBomkckuii rocynapcTBeHHbIH |[ToBomKCKU
TEXHOJIOTHYECKAN yHUBepcHUTeT. — 312 c. : mi. — Pesxxum moctyma: mo moammckKe. —|rocyqapCTBEHHBIN
URL: https://biblioclub.ru/index.php?page=book&id=494310. — Bubnuorp.: c.|TeXHOIOTHYECKHUit
291-297. — ISBN 978-5-8158-1999-3. — TekcT : 371eKTPOHHBIH. yHuBepcutet, 2018.

6.2 IlepeyeHb MporpaMMHOro odecrneyeHust

- Acrobat Reader DC

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

- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, NPOdeccHoHAILHBIX 023 TaHHBIX

- OBC «YHuBepcuterckas OMOIMOTeKa OHIIAHH

- basel nansbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

7.1

HaumenoBaHue crieriuanbHOTO MOMEIIEHHS: yueOHas ay IMTOPHUs IS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
71a00paTOPHBIX 3aHATHH, HHANBUAYAIbHBIX KOHCYJIbTAlUH, TEKYLIEro KOHTPOJIS, IPOMEKYTOYHOH aTTecTaluu, YueOHo-
uccieoBaTeNnbeKas 1JabopaTopust O0TaHUKHU M 3K0JI0ruu pacteHuid. OcHameHHocTb: JlabopatopHoe 060pynoBanue
(WTaTUBEL, CIMPTOBKH, MMHIETHI, EMapOBaNbHbIC UIJIb], IPEIMETHbIE U IOKPOBHBIE CTEKJIA, BEChI, BAHHOUKHU, aCOECTOBEIE
ceTKH, nanetku), JlJaboparopHas nocyna (mpoOUpKH, KoJI0bl, XUMHUYECKHE CTAKAHbI, MEPHbIE LIMJIMHPHI, BODOHKH, TTUIIETKH,
vamku [Tetpu), O0opynoBanue Aist y4eOHBIX IPAKTHUK (TepOapHbIe MANKU, KOMal-Ku, JTyIbl, TepOapHbIe CeTKH),
Muxkpockon-20mt., Mukpockor OUHOKyJIspHbINH-1mT., bans komOunupoBanHas-1mr., Crenapl yueOHple-4mr.,
HatypanbHable 00BeKTH (KOMHATHBIE PACTEHUs, TepOapuy, BIAXKHBIC IIPENapaThl, KOJUICKIMH II00B U CEeMsH)-81IT.,
M3006pa3urtenbHbie 10co0Hs (TalJIUIBI, MOIeNH, MYyJIshkH)-81uT., MenoBas nocka-1mrt., Kommiekt yueGHo# Mebenu

7.2

OxpaH-2mT., [Inakarel, Tabmumesl, Bugeomaranrona, Peaktueel, MUKPOCKOTIBI

HauMeHoBaHUe CIIEIMANTFHOTO MOMENICHHS: TOMEIIEHHE U XPAHSHUsI U MPOQIIIaKTHYECKOTO 00CTyKUBaHUSI y4EOHOTO
obopynoBanus, JlabopanTckas kadenpbl OMOJIOTHH, SKOJIOTHH U MeTOMKH 00yueHus. OcHameHHocTh: HoyTOyk-11mT.,
IIpoextop-1mir.,

7.3

HaumeHoBaHue crieluaabHOTO MOMEIICHHS: TOMEIICHHUE Il CAMOCTOSITENbHON pa0oThl, UnTanbHbIi 3a51. OCHAILIEHHOCTD:
TIK-41m1T. ¢ BO3MOKHOCTBIO MOJKITIOUCHHS K ceTh «IHTepHeT» U 00eCIIeUYeHHEM JIOCTYIA B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBarenbhyto cpeny CI'CITY, ITuceMeHHbId cToin-4 mT., [TapTa-2 mir.
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8. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIA)

OcHoBHOM (GopMOl opraHu3anuu padboThl MO Kypcy “Du3noiorus pacTteHuid” SBIAIOTCS JICKIUH, J1a0OpaTOpHBIC 3aHATUS U
camocTosiTeNbHas pabora cTyseHTOB. KOHTposlb 32 caMOCTOATENbHOM paboToii odopmileH B GopMe MHTEPAKTHMBHOTO OOYyYeHHS -
MPEICTAaBICHUN MaTEPHUAJIOB M OLIEHKH PE3yIbTaTOB C HCIOJIb30BAHUEM HIICKTPOHHON TTOUTHI.
By3oBckast JieKIys — rJlaBHOE 3BEHO JUIAKTHUeCKoro nukia odydenus. Ee nenp — ¢popMupoBaHue y CTyJJ€HTOB OPHUEHTHPOBOYHON
OCHOBBI [UIsl MOCIEAYIOLIETO YCBOCHHUS MaTepHaja METOJOM CaMOCTOSTENbHOW paboTel. ConeprkaHHe JEKLIHH TODKHO OTBEYaTh
CJICAYIOIIUM JTUIaKTHIECKUM TPEOOBAHUSIM:
M3JIOKEHUE MaTepHaia JICKIMU OT MPOCTOTO K CIOKHOMY, OT U3BECTHOTO K HEM3BECTHOMY
JIOTUYHOCTb, YETKOCTh U SICHOCTh B U3JI0KCHUH MaTepuaa;
BO3MOKHOCTB ITPOOJIEMHOTO M3JI0KEHHSI, TUCKYCCHH, THAJIOTa C LeJIbI0 aKTHBU3AIMHU JEeITeIbHOCTH CTYACHTOB;
OII0opa CMBICIIOBO# YaCTH JICKIIUHU Ha MOJUTHHHbBIE (DaKThl, COOBITHS, SIBICHUS, CTATUCTUYCCKHE TaHHBIC,

TECHasI CBSI3b TEOPETHYECKHUX MOJI0KEHHH 1 BHIBOAOB € MPAKTUKOM U Oyay-1ei mpodhecCHOHaIbHON NS TENbHOCTRIO CTYACHTOB.
9.2. Meronuueckie peKOMEeHJaluu s [IperojaBareieii 1o OpraHn3aliy U3y4YeHHs AUCIUIIIHbL
[IpenoxaBarens, YnTaIOMKI JEKIHOHHBIE KYPCHI B By3€, IOJDKEH 3HATH CY-ILECTBYIOIINE B IIEAarOTHYECKON HayKe M UCIIOIb3yeMble Ha
MPAKTHKE BAPUAHTHI JICKIIMH, UX TUJAKTUYECKHIE MTOYYUTEIbHBIC U BOCIUTHIBAIOIINE BO3MOXKHOCTH, a TAK)KE HX METOJJMYECKOE MECTO B
CTPYKTYypE Tpoliecca 00yUueHusI.

JlaGopaTopHble 3aHATHSI — O0s3aTeNbHAs YacTh PabOThl MPU H3ydeHUH Kypca “@usnonorus pacteHuii”. JlabopaTopHbie 3aHATHS
MPOBOJATCS 110 Y3JIOBBIM U HanboJiee CI0KHBIM TeMaM y4eOHOH IPOrpaMMBl.
IIpu noAroTOBKE 3aHATHS XKeNaTeIbHO NMPHUIEPKUBATHCS CISAYIONIETO allrTOPUTMA:
-pa3paboTka y4eOHO-METOIUUECKOT0 MaTepraa;
- opMynHpOBKa TEMBI, COOTBETCTBYIOIICH POrpaMMe U TOCCTAHAAPTY;
-ompeeNieHue TUAaKTHYECKNX, BOCITUTHIBAIOIINX W ()OPMHUPYIOIINX IIENei 3aHITHS;
- BEIOOp METOJIOB, IPUEMOB M CPEACTB JIJIs TPOBEICHHSI 3aHSATHS;
- moA0Op JIUTEPATYPHI TS IPETNOIABATENS U CTYICHTOB,;
- IPEIOCTABICHHE CTyAEHTaM 4-5 qHel U1 MOJATOTOBKH K ITPAKTUYECKOMY 3aHATHUIO;
- TIPEIOCTaBICHHE PEKOMEHAAIMHA O TIOCIEA0BATENHbHOCTH H3YyUeHUS IJUTe-parypsl (Y4eOHHWKH, y4eOHBIE ITOCOOMS, 3aKOHBI H
MOCTaHOBJICHHS, PYKOBOJICTBA U ITOJIOKEHUS, KOHCIIEKTHI JICKLIUH, CTaThH, CIPABOYHHUKH, HHPOPMAIIHOHHBIE COOPHUKH, CTATUCTHYECKHE
JAaHHBIE U TIp.);
- co3JaHue Habopa HarIsHbIX I0COOUH.

Crpanuna 8 u3 9




Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe odpazoBanue (¢ 1ByMst NpoQUISMU TOATOTOBKH)

HanpasnenHoCTb (pohIIIb)

«buonorus» u «I'eorpadus»

Pabouas nporpaMma JUCHHUITTTHHBI «Duznosorus pacTCHHU i

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 OCMOCA B JKHU3HEAEATENBHOCTH PAaCTUTEIBHOTO
opranusma. @orocunres. Posb 37€MEHTOB MUTAHUS B Pa3BUTUH PACTEHMUS.

O0pazoBaTenbHBIN pe3ybTar:

3HaeT B o0beMe, O0ECIEUMBAIONIEM IIPENOAABAHUE OWOJOTUM, HCTOPUIO CTAHOBICHUS HAayKH
¢urodu3NONOTHs, OCHOBHBIE 3aKOHOMEPHOCTH (YHKIMOHHPOBAHUS PACTHTEILHOTO OpraHH3Ma,
0COOCHHOCTEH MPOLIECCOB MHMTAHUS, POCTAa U Pa3BUTHs, BOAHOIO M JHEPreTHYECKOro oOMeHa,
peryisiuy, GU3NOJIOTHH PACTUTENHFHON KIETKH, 3HaYeHHe HEKOTOPHIX MPOIECCOB i Onocdepsl 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 BOIIPOCOB K BUJIEO 10 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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