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Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe oopazoBanue (¢ AByMs MPpOQUIMH HOATOTOBKH)
Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»
PaGouast mporpamMma IUCIMIUTMHBI «DU3UOIIOTHS paCTCHUID
IIporpammy cocraBuii(u):
Poanonona I'anmna Hukos1aesna

[Mpn HanmuuK 00YYAIOIIMXCS M3 YHCIA JIUL C OTPAaHWMYEHHBIMU BO3MOXKHOCTAMHE 3JJ0POBBSI, KOTOPEIM HEOOX0ANM 0COOBII MOPSIIOK
OCBOCHHMS AUCUMILIMHBI (MOYJIS1), O UX JKEIaHUI0 pa3padaThiBaeTCs aAalTHPOBaHHAS K OTPaHUYEHHSAM HX 3710pOBbs paboyast
porpamMMa JUCLHIUIUHBI (MO JIsT).

Paboyas mporpaMma AUCIHIUTIHEL

®Du3nosorusi pacTeHuit

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

®denepanbHbIi TOCYIaPCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT BHICIIET0 00pa30BaHUs 10 HAMPaBICHUIO oAroToBku 44.03.05
[enarornueckoe oOpazoBanue (¢ AByMs MpoUIIMHU MOATOTOBKH) (YpoBeHb OakanaBpuata) (npuka3 MuHoOpHayku Poccun 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»

yrBepxaeHHoro Yuéneim coBeToM CI'CITY ot 21.03.2025 mportoxon Ne9

Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

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

IIpoTokoi ot 27.05.2025 r. Ne10
3aB. kadenpoit CemeHOB A.A.

Hauaneauk YOIT

%

H.A. Jomanuna
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Hamnpasnenne noarorosku 44.03.05 Iegaroruueckoe o6pasoBanue (¢ AByMst IPOPUIISIMU MOATOTOBKH)
HanpasnenHocts (npoduis) «bruonorusi» u «['eorpadusi»

a00yas IIporpaMma JUCUUITIMHBI «Dusnoiorus ]TACICI[III“D)

1. LIEJIM M 3AJIAYM OCBOEHMS JUCLUAIIIAHBI (MOLYJIST)

Leapr u3yuyeHUs IUCHUIIMHBI: (HOPMUPOBAHHE COBPEMEHHBIX IIPEACTABICHHH O TNpHpoAe (GHU3MOJIOTHUECKHX MPOLECCOB
pacTeHusi, MeXaHU3Max UX PEryJALUN U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aUMOOTHOLICHUI OpraHu3Ma ¢ BHELIHEW cpe1oif

3agaun u3yyeHUs ITUCHUIIMHBI: (OPMUPOBAHHE CHCTEMATH3MPOBAHHBIX 3HAHUH B 00JACTH (M3HOJIOTUH PACTEHUH C y4eTOM
coliepKaTeNnbHON crienuduku npeamera «buosnorusy B 001meo0pazoBaTenbHON KOS,

Obaactb npodeccuoHanbHoii gesteabHocTH: 01 OOpazoBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBbI

Lukn (pasnen) OI:  [B1.0.07

2.1|Tpe601;amm K IIPeBAPUTEILHOI 0Ar0TOBKE 00y4aloIerocs:

CopeprxaHue JUCIMIUTMHBI 0a3UpyeTCsl Ha MaTepuaie: « AHaToMus 1 MOpQOJIOTUs pacTeHuit», « luronorusy», «Cucremarnka
pacteHuii ¥ rpudoBy, «MHUKpOOUOJIOTHS C OCHOBAMH BUPYCOJIOTHID)

2.2|JucuMnianHb (MOIYJIM) U MPAKTHKH, AJI5 KOTOPBIX 0CBOEHHE JAHHOI TUCHMILUINHBI (MOIYJIs1) HEOOXOAMMO KaK
npeaulecTByoLee:

«BBenenne B 6I/IOTeXHOJ'IOFI/II/I», «ConuanpHas S9KOJIOTHS 1 TIPUPOAOIIOTIB30BAHUC)

3. KOMIIETEHL[IY OBYYAIOILLETOCSl, ©°OPMUPYEMBIE B PE3YJILTATE OCBOEHUS AN CLIUIIINHBI
(MOJY.JIS)

YK-1. Cnioco6eH ocymecTBIATH MONCK, KPUTHYECKHH aHAJIN3 U CHHTE3 NHGOPMAIHHA, MPUMEHATH CHCTEMHBIH OXXO0T IJIsT
peleHusi NOCTABJIEHHBIX 3224

YMeer: aHanM3upoOBaTh 33a4y (PYHKIMOHAIBHOTO XapaKTepa Ha MPUMEpPe PACTCHUH, ONIPEIeIsATh TUII U BBLACISITH OCHOBHBIC 3TaIlbl
U JEHCTBUSA N0 €€ PEIICHUIO.

YK-1.2. HaxoauT, KpUTHYECKH aHAJU3UPYET U BbIOUPaeT MH(popManuio, He00X0TUMYIO JJIsl pelleHUsI MOCTABJIEHHOI
3a/1a4u.

YMeeT: HaXOAUTh, KPUTUIECKH aHAIN3UPOBATh, BEIOpATh HHGOOPMALHIO IO (GU3NOIOTHH PAaCTEHUH IS peLIeH s IPeIOKeHHON
3a1a4u.

YK-1.3. PaCCManl/IBaeT PA3JINYHLIC BADUAHTHI PCHICHUA 321a41, OHCHUBACT UX MPECUMYIICCTBA U PUCKH.

YMeer: pemaTs 3a1a4y N0 GU3HOIOTHH PAaCTeHUH Pa3THIHBIMU CIOCOOaMH, OIIEHHBATh MPEUMYIIECTBA H HEJOCTATKH TOTO I
WHOTO CrI0co0a pelieHus B IPUKIaJHOM acleKTe (CeIbCKOe X03sHCTBO, OMOMH)KEHEPHs], OMOMHINKAIINS U JP.)

YK-1.4. ' paMoTHO, JIOTHYHO, APTYMEHTUPOBAHHO (POPMHUPYET COOCTBEHHDbIE CYK/IEHHUS U OL[EeHKH; OTJIN4YaeT (paKThI OT
MHEHHU, HHTEPNPeTAIHii, OLIEHOK B PACCY:KIEHUSIX IPYTHX YYACTHUKOB 1€eSITEJILHOCTH

YMeeT: IpaMOTHO U JIOTHYHO PeIlaTh 3aJiauy Mo (U3N0IOrHU pacTeHUH, apryMEHTHPOBATh X0/ €€ PEeLICHHS.

OIIK-8. Crioco0eH 0CylecTBJISITH MeIaroruuecKylo J1esiTeIbHOCTh HA 0CHOBE CHEeNHAJIbHBIX HAYYHBIX 3HAHMIT

OIIK-8.1. 3HaeT: HCTOPUIO, TEOPHIO, 3AKOHOMEPHOCTH H NPHHIMIBI HOCTPOEHHUS U (PYHKIHOHUPOBAHMS 00pa30BaTEILHOIO
npouecca, pojib H MeCTO 00pa30BaHHs B )KH3HH YeJI0BeKa 1 001ecTBa, COBPeMEHHOe COCTOSIHHE HAYYHOI1 00/1acTH,
COOTBETCTBYIOLIEl NpenogaBaeMoMy NpeaMeTy; NPUKJIAJHOE 3HAYeHHe HAYKH; crielu(puuecKrne MeToIbl HAy4YHOI0

N03HAHUS B 00beMe, o0ecleynBaOLIeM NpenojaBaHue Y4eOHbIX peIMeToB

3Haer B o0beMe, oOecHEYHMBAIOIEM MpETOJaBaHUE OHOJIOTHH, HCTOPUIO CTAaHOBICHUS HAyKd (GHUTO(OU3UONIOTHS, OCHOBHEIC
3aKOHOMEPHOCTH ()YHKLIIMOHUPOBAHHUS PACTUTEIBHOTO OpraHM3Ma, OCOOCHHOCTEH MPOLIECCOB MUTAHUS, POCTA U PA3BUTHS, BOJAHOTO
1 DHEPreTUYECKOro 0OMeHa, peryisiny, GU3HOJIOTUH PACTHTENHHON KICTKH, 3HaU€HHE HEKOTOPBIX MPOLIECCOB JUIst OMocdepsl u s
JeJI0BEeKa

IIK-1. Cnoco0eH ocyIecTBJIATh eJarorn4ecKyo esiTeJbHOCTh N0 pPeaJu3alii 00pa3oBaTelbHOr0 npoliecca no npeamery

IIK-1.1. YMeeT peaju30BbIBATH 00pa30BaTeJbLHYI0 POrPaMMy IO MpeAMETY € Y4eToM crielfu(UKHU coAepPKAHUsI, METOI0B U
HHCTPYMEHTOB COOTBETCTBYIONIEH 00J1aCTH HAYYHOTO 3HAHUS

YMeeT: IpOeKTHPOBATh YPOKH OHOJIOTHH, BKIIOYaroNIHe (pyHKINOHATIbHBIE 0COOCHHOCTH PACTEHUH, UCTIONB3YsI IPH ITOM
JIEMOHCTPALMOHHBIE OTBITHI, Ja00pPAaTOPHBIC PAOOTHL.

IIK-1.2. Peann3zyer 00pa3zoBaTeIbHYI0 IPOrpaMMy IO NMPeAMETY ¢ HCIO0JIb30BAHHEM TeXHOJIOTHii MpodecCHOHANBHOM
JAeSITeIbHOCTH

YMeer: IpoeKTUPOBATh YPOKU OUOJIOTHHU TI0 H3YYEHHIO OCHOB ()YHKIIMOHAIIbHBIX 0COOCHHOCTEH PACTEHHIA C HCIIOJIb30BaHUEM
COBPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHIM.

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaunmenoBanme pa3jesioB u TeM /BH/L 3aHATUS/ Cemectp | Yacos HuTepakr.
3aHATHSA

Paznen 1. DyHknmoHaIbHbIe 0COOEHHOCTH PACTUTEIbHOI0 OPraHU3Ma

1.1 CTpoeHHe pacTUTENILHOM KIETKH, KaK eIMHOM cucTeMsl /JIex/ 5 1 0

1.2 Ponb Bogp! B sxm3HM pacteHuit. [lormomenue u myTh JBUKEHUS BOJIBI 110 5 1 0
pactenuio /Jlex/

1.3 Poct, pa3BuTHE U pEeryJsITOpHbIE MEXAaHU3MbI PACTHTEIBHOrO opranusma /Jlex/ 5 2 0

1.4 HuTomazmarnyeckue MeMOpaHbl - Kilaccu(uKanus, CTpoeHrue, CBOMCTBa, 5 2 0
¢dbyskuum /J1a6/

1.5 Ocmoc. Knetka, kak 0CMOTHYECKast CUCTEMa, POJIb OCMOCA B KHU3HEESTEIbHOCTH 5 2 2

pacTuTesnbHOro oprannsma /J1a6/

1.6 dotocunres. /J1ad/ 5 2 0
1.7 PoJib 371eMEHTOB nUTaHMs B pa3BUTHH pacTeHus /J1ab/ 5 2 0
1.8 PoJib 351eMEHTOB nMTaHus B pa3BUTHH pacteHus /J1ad/ 5 2 0
1.9 Baxneiime MoJIeKyJIbl OMOJIOTHYECKON CHCTEMBI - OCNKH, YTIICBOIbI, JKHPHI, 5 10 0

NAD, FAD, ATP /Cp/
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Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe oopazoBanue (¢ AByMs MPpOQUIMH HOATOTOBKH)
Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»

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

1.10  |OtnuuurensHBIE YEPTHI PACTUTEIBLHON KIIETKH - IIACTUIBI, BAKYOJISIPHAS 5 10 0
cuctema, KietouHas crenka /Cp/

1.11  [BonHblii pexuM U 0COOEHHOCTH PAaCTEHUH pa3JIMuHBIX 3KoJlornyeckux rpymm /Cp/ 5 20 0

1.12  [Poct u pasutue pacrenuii /Cp/ 5 20 0

1.13  [OuHeprernueckuii oomeH kierku /Cp/ 5 40 0

1.14  |3HaueHne MUHEPAJILHOTO MUTAHUS AJIs pacTeHus. [lyTu nornomnieHus, TpaHcnopra 5 10 0
Y YTHUIIU3AIMA MHUHEPAJIbHBIX BemecTs /Cp/

1.15  |[Crpecc u apanranus pacrenuii /Cp/ 5 20 0
/OK3aMen/ 5 0 0

5. OueHoYHbIEe U MeTOAUYECKHEe MATEPHAJIbI 0 AUCHUILINHE (MOYJII0)

5.1. Copep:xaHue ayTHTOPHOI padoThI N0 TUCHUILIMHE (MOTYJIIO)

5 cemecTp, 2 Nexkuuu, S 1a00PaTOPHBIX 3AHATUH
Pazgen 1. ®yHKkuHOHAIbHbIE 0COOEHHOCTH PACTUTEJbHOI0 OPraHu3Ma
Jlexuus Nel (2 gaca)
CTpoeHHe paCTUTENBHON KIIETKH, KaK eAMHOM crcTeMbl (1 yac)
Bomnpocs! u 3ananus
Krerka, kak OCHOBHasI CTPYKTypHast M QyHKIIMOHAIbHAS eIMHUIA PACTHTEIBHOTO OpraHm3Ma
Hurormnazmarnyeckue memOpanbl. Kinaccudukanus, ctpoenue, cBoiictea, GyHkuuu. TpaHcMeMOpaHHBIH niepeHoc. [laccuBHBI 1
aKTUBHBII TPaHCIIOPT BemiecTB. [IepBUUHBII U BTOPUYHBII aKTUBHBII TPAHCIIOPT.
OcCoOeHHOCTH CTPOEHHUS, CTPYKTYpHass U (YHKUHMOHAJIbHAs OpPraHU3alUs pPAaCTUTENbHOHW KieTku. CHMOMOreHHas TIHIOTe3a
BO3HHKHOBEHHS PACTUTEIBHON KIETKH.
IMnactunHas cucrema. THUINBI IUIACTHJI, OCOOEHHOCTH CTPOEHUS, OHTOTeHe3. MuToxoHapuu pacTeHuil. OcoOEHHOCTU CTPOEHUS
MUTOXOHJIPHHA PacTeHUH.
Pounb BobI B sku3HM pacTeHuid. [TorsomieHue u myTh JBIKEHHS BOJIBI IO pacTeHuto (1 yac)
Bompocsr u 3aganus
TpancnopT BozbI 10 pacTeHno. KopeHb kak OCHOBHOH OpraH MOIVIONIEHHs BOABL. MeXaHu3M paJianbHOro TPAHCIOPTa BOJBI B
KopHe. Poib pu3oiepMel ¥ 3H101€pMBI B 3TOM Iporiecce. [ocTyninenue Bosbl B cocy sl kKcmiieMsl. Keunema — ocHOBHas
TPaHCIIOPTHAsI MaruCTpallb IBHXKEHHUS BOJHOTO TOKA B CUCTEME «I104YBa — pacTeHHue — aTMocdepay. XapaKTepuCTUKa «HIKHETO» U
«BEpXHEro» JABUraresieil BogHoro Toka. KopHeBoe naBnenue.
Brigenenue Boabl pacteHueM. ['yTramms, «wiau» pacreHuil. TpaHcmupanus u ee poib B XHU3HU pacTeHuil. KoiudecTBeHHbIE
MOKa3aTeNy TPAHCHHMpaluu: YCTbUYHAs W KyTHKYJspHas TpaHcnupanus. CTpoeHHe YCTBbUI, MEXaHM3M YCTbUYHBIX JBIKEHHH.
Bnusaue BHEmHHX (AKTOPOB (CBET, TEMIEpaTypa, BIAXHOCTb BO3/AyXa, HOYBBI) Ha MHTEHCUBHOCTb TpaHcmupauuu. CyTO4HBIE
KosiebaHus TpaHCITUpaUUH. PerynsaTopHas posib yCTHHI B BOJIO- M Ta3000MeHe.
Jlexums No2 (2 gaca)
Pocrt, pazBuTHE U peryasSTOpHbIE MEXaHU3MbI PACTUTEIHHOTO OpraHU3Ma

Bormpocs! n 3aganus
OCHOBHBIE YPOBHH PETYJISLMN PACTUTEILHOTO OpraHUu3Ma: KJIETOUHBIH, TKAaHEBOH, OpraHn3MeHHbIH. [[oHsATHE MOISPHOCTH pacTeHNUS.
PerynsaropHslif KOHTYp, 3HAUCHUE B €70 00Pa30BaHUM allUKAIbHbIX 30H.
OCHOBHBIE IPUHIUITEI PETYIBIIN PACTHTENHHOTO opranuMa. Tpoduaeckuii, GUTOrOpMOHATBHBIN U 3JIEKTPOPHU3NOIOTHUECKUH Ty Th
PeTysIun.
AYKCHUHBI: JOKaJIU3alus, XUMUYECKUH COCTaB, ¢u3uoiorndeckoe aeiictsue. Cunrernueckue anajgoru MYK. I'mOGepennuubl:
JIOKAJIM3alusl, XUMHYECKHHA cocTaB, (usnoiornueckoe aeiicteue. CuHrermdeckue aHanoru ['K. L[UTOKMHHMHBI: JOKaIM3amus,
XUMHYeCKuil coctaB, ¢usnonoruueckoe aeiictue. CunreTndeckue aHauoru. OUTOrOpMOHbI — MHTHOUTOPHI (PU3MOTOTHUECKUX
npoueccoB. Turel, MecTo o0pa3zoBanusi, GyHKIHH. FICKyCCTBEHHBIE aHAJIOTH (UTOrOPMOHOB — HHTHOUTOPOB.

JlaGoparopHoe 3anstue Nel (2 yaca)

IuTomnazmaTuyeckne MeMOpaHsbl - Kiaccuukalys, CTpoeHHue, CBoicTBa, GpyHKIMN

OrnezneneHne akTUBHOCTH LUTOIIA3MaTHYECKUX MEMOpaH KJIETKH: NPOHHIAEMOCThb, M30MpaTenbHas IPOIYCKHas CHOCOOHOCTH,
OGeNKU-TIPOTEKTOPHI.

JlaGoparopHoe 3anstue Ne2 (2 yaca)

Ocwmoc. Knerka, kak ocMOTHYECKast CUCTEMa, POJIb OCMOCA B XKHU3HEIESATEIbHOCTH PACTUTEIILHOTO OpPraHn3Ma

[Tna3zmonu3 u AenIa3sMou3, OlpeaeneHne OCMOTHIECKOTO MOTEHIMAaIa TOHOILIACTA.

JlaGoparopHoe 3anstue Ne3 (2 yaca)

dortocunres
[Murmentst porocuntesa. IlomyueHne cnupToOBOi BBITSXKKH ITUTMEHTOB JIMCTA KPANMBBI, pa3/eliecHue MMrMeHToB MeToioM Kpayca,
OymaxcHast xpomarorpadus, ONTHYECKHE HXUMHIECKUE CBOICTBA XJI0pOoQHILIa.
JlaGopatopHoe 3ansTue Ned-5 (4 gaca)
Pounb 351eMEHTOB IUTaHKS B Pa3BUTHH PACTCHUS

[TocraHoBKa OIbITa HA BBISBICHUS POJIM MUHEPAJIBHBIX 3JIEMEHTOB B )KU3HU PaCTEHHH.
AHanu3 pe3ynbTaToB OMNBITA MO BHISIBICHUIO POJIM MUHEPAJIBHBIX 3JIEMEHTOB B JKU3HM pacTeHus. OnpejiesieHre HUTPaToB B OpraHax
pacTeHHH.

5.2. Copep:kaHue caMOCTOATEIbHOI PadoThI 0 AMCHUIIIMHE (MOIYJIIO)

CoaepsxaHue 00s13aTeJIbLHOM CAMOCTOSATEILHOM PadoThl MO0 AUCHUILINHE

Tembl . IIpomykTsI
Ne n/m Coaep:xaHne caMOCTOSATEILHONH PaGoThI
AUCHMILIHHBI JAesiITeIbHOCTH
1 Baxmneiimne XapakTepucTHKa BaKHEHIIUX  MOJIEKYJ OHMOJIOTHYECKOW  CHCTEMBI. 3HaHMS 110
MOJICKYJIbI benku, yrnesoasl, xxupsi, NAD, FAD, ATP JUCIUIIIINHE
OMOIOTHYECKOM
CHUCTEMBI -

Crpanuua 4 u3 10



Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe oopazoBanue (¢ AByMs MPpOQUIMH HOATOTOBKH)

Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»
Pabouas nporpamMma JucHUIUTHHBL «DU3HOIIOTHS PACTCHUID)

OeKku,
YTJIEBO/IBI,
*Kupbl, NAD,
FAD, ATP
OmmunTenbHble | MeMOpaHHBIE — CHCTEMbI — PACTHTENBHOW  KJETKH.  [lnasManemma, 3HaHM 110
YepThl toHomact, OIIP, ammapar Tonpmxu. OcoOGeHHOCTH — CTPOCHHS JTUCLUIUTIHE
pacTUTENBHOU Ia3MaJieMMbl M TOHOIUIACTA. ODHJIOIJIa3MaTHUECKUi peTuxkyinym (OP)
KJIETKH - pactutenbHoil kieTku. lllepoxoBarblii u rnankuii OP. Pasnmuunbie
IJIaCTUIBI, (yHKUMOHANBHBIE y4acTKH pacturensHoro OIIP. ®ynkuuum OIIP.
BaKyOJsIpHast Anmnapar Tomsmxu (AD). Crpykrypa AI'. TpaHCHOpPTHBIE BE3HKYIIBI,
cucrema, JTUKTHOCOMBI, ITy3BIPbKH.
KJIETOYHAsI Bakyonp. Jlutnyeckuii u 3amacarommid THIBI BakyoJjeid. CHrHailbHBIE
CTEHKa MO-CJIS/IOBATEIbHOCTH ~ O€JNKOB,  TPAaHCIOPTHPYEMBIX B  BaKyoJb.
BosuukHoBenne  Bakyosieii de novo. ®ynkuum.  Ilurockener
pacturenbHol kiaeTku. CTpykTypa nutockenera. Ilnasmopnecsl (ITM), ux
cTpoeHue. TpaHCIIOPT BELIECTB M0 MJIa3MO/IECMaM.
BoaHslii pexum KonnyectBo motpebnsieMoli pacTeHHEM BOJbI, COACp)KaHHE BOIBI B 3HaHus 110
1 0COOEHHOCTH KJIeTKax, TKaHSAX M opraHax. MoJekyispHas CTPYKTypa U (H3HUIEeCKUe JTUCLUIUTIHE
pacTeHuii cBOlicTBa BOABL. B3aummopeiicTBHe MoOJIEKyl BOAbI U OUOIOIMMEPOB,
Pa3IUYHBIX runparanua. CocTosHHE BOJBI B KIeTKe. Bojxa Kak CTPyKTYypHBIH
9KOJOTHYECKUX KOMIIOHEHT pAaCTHTEJbHOW KIETKH, €€ Y4YacTHe B OHOXUMHYECKHX
rpymni peaxuusx.
TepMoaMHAMUYECKHE TOKa3aTeNId COCTOSIHUSI BOJABI: aKTHBHOCTH BOJIBI,
XUMHWYECKUHA U BOAHBIN nmoTteHnuai. CocTaBiISIoOnIe BOAHOI0 ITIOTEHIIHAIa
KJIETKH: OCMOTHYECKHI, MaTpUYHBIA  MOTEHIHAJ, MOTEHIIHAT
JaBlieHWs. ['pagMeHT BOJHOTO NOTEHIMANa Kak JABWXKYyIIas Cuia
MOCTYIUICHHSI U TIEPEJIBUYKCHUS BOJIBL.

Poct u pa3zButie | Poct u pazButre pacTeHMiA: MOHATHE, KpaTKask XapaKTePUCTHKA OCHOBHBIX 3HaHUA 110
pacTeHuii 9TarnoB. OMOPHOHAJIBHBIA A3Tan pa3BUTHs pacTeHWd. [paHuubl dTama, JTUCLUIUTIHE
OCHOBHBIE IpoIecChl, peryssinusa. FOBeHUIbHBIN dTan pa3BUTUSA PACTCHUH.

I'panuibl 3Tana, OCHOBHBIE NMPOLECCH, perysinus. BereraTHBHBIA >Tarl
pa3BUTHS  pacTeHWil. ['paHuIBl  3Tama, OCHOBHBIE  IPOLECCHI,
perymsnusa.@a3a 1BeT€HHs T'€HEpaTHBHOTO 3Talla pa3sBUTUS PACTEHHM.

I'panuiel sTana, ocHOBHBIE MpoLecchl, peryisnusa. daza mio1oHOmEHNs
TEeHEepPAaTUBHOTO 3Tama pa3BUTHs pacTeHWi. ['paHuIpl 3Tama, OCHOBHBIE
IPOLECChl, PEryndnys. OTal CcTapocTd M rubenu. ['paHunel srama,

OCHOBHbI€ IIPOIIECCHI, PETYJIISIHUS.
Ouepreruueckuii | [IpeoOpa3oBaHue SHEpruu B KIIETKEe. BHEUIHHE MCTOYHUKU SHEPTUU IS 3HaHus 110
00OMeH KIeTKH opranu3MoB. J[Be oCHOBHBIE (OPMBI 3amacaHus JHEPTUH B KIETKE: JTUCLUIUTIHE

3J1€KTpOXPIMPI‘ICCKPII>’I IIOTCHII AT IMNPpOTOHOB Ha OHEPru30BaHHbIX
MeMOpaHax M MaKpOIPTHUUECKHE CBS3U. YHHKAIBHOCTh YHEPreTUUECKHX
IPOLIECCOB PACTEHUI: (HOTOCHUHTE3 U JIbIXaHHE.

DNeMEHTBl CTPYKTYPhl MOJEKYIBl XJIOPO(QWILIA, OTBETCTBEHHBIC 3a
(YHK-IMIO TOITIOIIEHUS, 3amacaHus M NpeoOpa3oBaHUs DSHEPTUU B
npouecce (GoTrocuHTe3a. MeXaHH3M IOTJIONIEHHS U HCITyCKaHHs CBETa
MOJIEKYJIOlf;  CIEKTphl  IOIVIOLIEHUs.  DJICKTPOHHO-BO30YXKIEHHBIE
COCTOSIHUS XJIOPO(UIIIOB, IyTH UX JE3aKTUBALUH.

Xnopodumi-6enkoBbie  koMmiuiekchl (XBK); Mexanusmbl 00pa3oBaHus,
3HAa4YCHUE CBS3U MUTMEHTOB ¢ OenxoM. OpuenTanus nmurmeHToB B XBK.
MexaHu3Mbl OHEPreTUICCKOro B3aHMO}1€ﬁCTBHﬂ IIMTMEHTOB B
KOMIIJIEKCaX (PKCUTOHHOE B3aMMOJEHCTBHE) M MEXIY KOMILIEKCAMHU
(mepexoHbIe COCTOS-HHUA).

Ponb kKapoTHHOUIOB B (OTOCHHTE3e. AHTEHHAs! (PYHKIIHS, BO30YKICHHBIE
COCTOAHHA KapOTUHOUIOB, MCXaHU3Mbl MHUI'DAlUA OHEPIrUM Ha
XJIOpohWLT. MeXaHu3M 3aIlllUTHOTO JNEWCTBUS KapOTWHOHMIOB. 3HAUCHUE
KCaHTOQWUIOBBIX [WKJIOB Y BBICHIMX pAacTeHUH W BOJOpPOCIEH;
(hoTonpoTeKTOpHas PYHKIHS 3¢aKCAaHTHHA U TMA30KCAHTHHA.

IepBuunbie mporecchl GOTOCHHTE3a, MX CTPYKTYPHO-(OYHKIIMOHAIbHAS
opranmsauus. IIpencraBieHue o  (QOTOCHHTETHYECKOH — €IUHUIIE.
AHTEHHBIH KOMILJIEKC, PEaKIMOHHBIM LeHTp. MexaHU3Mbl MHIpAIUU
SHEPI'UH B XJIOPOILIACTAX.

ONeKTPOHHO-TPaHCHOPTHAs 1enb (oTocuHTe3a. JIBe (OTOCUCTEMBL.
Kommnonentsr DTL u nocnenoBaTensHOCTD epeHOCa 3JIEKTPOHA MO HENH
(Z-cxema). lluknudeckwii, HEUUKIUYCCKHA W  TCEBAOIUKINYECKUAN
3IEKTPOHHBIN TpancnopT. OCHOBHbBIC (PYHKIMOHAIBHBIC KOMITIEKCh D T1]
(®C-1, ®C-2), ux crpyxrypa u ¢pynkiuu. O6pazoBaHHe aKTUBHBIX (OpM
kuciopona. Ilporeccel  (HOTOMHrHOMPOBAHUS U (POTOAECTPYKIUH;
3aIIUTHbIE MEXaHU3MBbl XJIOPOILIACTOB.

®otocunretnueckoe  pochopuampoBanue. OCHOBHBIE  THIBI, WX
(pU3HOJI0-TUUECKOE 3HAYEHUE, MEXaHM3MBbl perysiuy. MexaHu3Mbl
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SHEPTreTHYECKOTO CO-TIPSDKEHUS TPAHCTIOPTa JIEKTPOHOB U cuHTe3a ATO.
Compsratomue  Qakropsl  porodocdopunupoBanus, ux (GyHKIUY,
CTPYKTypa, MEXaHHU3M JEHCTBHS.

Koneunsle IpoayKThl CBETOBOM U TeMHOBOH (ha3bl hoToCHHTE3a. XUMU3M
HPOIECCOB  AaCCHMIIIAIUK yriepoaa B ¢oTocuHTese. Mcmomp3oBaHue
IPOLYKTOB CBETOBOM CTaguU JUIl ACCUMWISILUU YIJIEKHCIOTHL. Iluki
KampBrHa, OCHOBHBIE ()EPMEHTHI M MEXaHH3MBI DETYIAINWH IHKIA.
Dotonsixanue. ®III- kapOokcuIasa, e XapakKTepUCTUKA U JIOKAIU3aLusl.
Hukn Xorua-Cidka-KapnunoBa, ero  (QyHKIHOHAIBHOE 3HAYCHHE.
Opranuzanys npouecca aCCUMUIISILIUY B KJIETKax Me30(huuIa U OOKIaIKu:
O0COOCHHOCTH CTPOCHHS XJIOPOIUIACTOB M peakiuid  (POoTOCHHTE3a.
Xapaxrepuctuka rpynn C4 pacrenuil. ®orocunte3 y CAM- pacTeHHid:
0COOEHHOCTH OpTaHM3alUH IPOIECcCca 3allaCaHHs PHEPTHH U (HUKCAIHU
YIJIEKUCTIOTHI BO BPEMEHHU.

@epMeHTHBIE CHCTEMBI ABIXaHHA. XapaKTEePHCTHKA OTJAETBHBIX TPYIII

JAbIXaTCIIbHBIX (bepMeHTOBI MMAPUANH3aBUCUMBIC ACTUAPOrcHa3hbl,
(1)J'I3.BI/IH33.BI/ICI/IMI>IC ACTUAPOrcHa3hbl, OKCH/JIa3bI. HepeHOC'—II/IKI/I
OJICKTPOHOB! XWHOHBI, KEJIC30CCPHBIC 6eJ'IKI/I, UTOXPOMBEI, nx

XUMHUYECKOE CTPOCHHUE U CBOMCTBA.

T'nmukonu3. OcHOBHbIC (GEpMEHTHI CHHTE3a W THUAPOIHM3a Caxapo3bl H
kpaxmana. @DepMeHTaTUBHbIE pEaKUMH U HHEPreTHYecKuid OanaHc
TJIMKOJTN3a, KOM-TIAPTMEHTAIMsI TIpollecca B KIETKaX PAaCTCHHUH.
T'mukonu3 u rinrokoHeoreHe3. OcCOOEHHOCTH TIIMKOJIM3a Y PACTCHHIA.
OxuciuTenbHbIH neHTo30(ocdarHpiil nki1. GepMEHTATUBHBIC PEAKIHH U
perynsuusa nukna. KoMmmaprMeHTanus LWKIa B KIETKE M €ro poiib B
MeTabosmu3me pacteHnid. OCOOCHHOCTH IUKIIa TPUKAPOOHOBBIX KHCJIOT B
pacTeHHsX.

I'miokcumaruenii  1ukin. [ TTHOKCHCOMBI W TIIMOKCHJIATHBIA — LIUKIL.
JlpIxarenpHast JCKTPOHTPAHCIIOPTHAs LIEMb. OCHOBHBIE KOMIIOHEHTHI,
Croco0Bl  perucTpanuu  peaokc-coctosiHuit. CTpykTypa W (QyHKIUH
komiiekcoB OTL[ neixanus. OcoGennoctu OTLl npIxaHus pacTeHHH.
AJIbTepHATHBHAS OKCH[Ia3a, albTEPHATUBHBIN IyTh MEPEHOCA JICKTPOHOB
B IBIXaTEJIbHOM LENH PACTEHUH U ero (PU3MOJIOTHYECKOe 3HAuCHHE.

OxwuciutensHOoe  (ochopummpoBaHue. DHepruzamus MeMOpaH mnpHu
¢ynkiuonuposanun  OTI[ apixanus. AT®- cuHTa3a MUTOXOHIPHH.
CrpykTypa, JIOKaqu3alMs, NPOCTPAHCTBEHHAS OpraHu3anysl.
CoBpeMeHHBIE IpeicTaByIeHHs 0 MexaHu3me cunreza ATO.

6 3HayeHne IlorpeOHOCTP pacTeHMH B  JJeMEHTaX MHHEPaJbHOIO  IUTAHWUSL 3HaHu 110
MHUHEPAIBEHOTO Conep-xaHHe U COOTHOLIEHHE MMHEPAJbHBIX JJICMEHTOB B IOYBE U JUCLUIUINHE
MTUTAHUS IS pacTeHHsAX, KOHICHTPUPOBAaHHE JJIEMEHTOB B TKaHAX pacTEHHMS.
pacrenus. [lytn | dyHkimoHanbHas kinaccudukanms. KopeHb Kak oOpraH TOTJIOLICHUS
HOTJIOIIEHHS, MHHEpaJIbHBIX 3JIEMEHTOB, CHHTE30B C MX y4acTHeM U TpaHcnopTa. Poib
TPaHCIIOPTA U MHUKOPH3HI.
yTHIIN3aluU JlanpHuii TpaHCTIOPT U KPYrOBOPOT BELIECTB B PACTEHUH. TpaHCIOKaLus
MHUHEpaIbHBIX BEIIECTB M3 JICTBEB B JIpyTMEe OpraHbl: (DJIOIMHBIE CHTOBHUIHEBIE
BEILECTB aneMeHThl. COCTaB TPaHCIOLUPYEMBIX BELIECTB (caxapa, aMUHOKHCIIOTHI,

TOPMOHBI, HEOPraHW4YeCKWe HOHBI M Jp.). MexXaHu3M IepeaBHKECHUS
BemecTB 1o ¢uosme. Bi3anmopeiicTBue (IOSMHBIX M KCHJIEMHBIX
HOTOKOB a30THCTBIX BELIECTB U UOHOB.

[Nornomenne HOHOB 1 UX MepeaBIKEHNE B KOpHE. KieTouHas cTeHKa Kak
(a3a a5 IBHXKEHUS HOHOB.

A30T. Oco0eHHOCTH a30THOTO OOMeHa pacTeHHd. McTouHukM azora Ams
pacrennii. MunepanbHble (HOpPMBI a30Ta, HMCHOJIb3YEMblEe PACTEHHSIMU.
®duznonornueckne OCOOCHHOCTH IOCTYIUIEHHS M BKIIOYEHUS B OOMEH
aMMHMA4YHOTO M HHUTPATHOTO a30Ta. XapaKTEPUCTHKA CUCTEM TPAaHCIOpPTa
HHUTpaTa U aMMOHHA. BunoBas cnenuduka yCBOSHUS pa3HbIX (opM a3oTa.
Cumbuotnyeckas pUKcaLus MOJIEKYJISIPHOTO a30Ta.

7 Crpecc u IonsTne ycToHUMBOCTM pacTeHMH. Apanranus K HeOIarompUsSTHBIM 3HaHus 1o
ajanTanus (hakTopam cpezpl. 3aKaJMBaHUE PACTEHUH. JTUCLUIUTIHE
pacteHuit Huskue Temneparypbl, Kak HeOIarompusaTHBIA (akTop. YCTOHYHUBOCTH

pacTeHuil K HHM3KUM TeMIepaTypaM. Bbicokue TemmepaTypsl, Kak
HeOaronpusaTHeI  pakrop. YCTOWYHMBOCTH pPACTEHHl K  BBICOKUM
TeMmIeparypaM. 3acolieHHE IOYBbI, Kak HeOIaronpusaTHell daxTop.
CouieycTounBOCTb pacTeHuil. ['anodurhl.
Conep:kaHne caMOCTOATEILHOI padoThI 10 IMCHHUIIJIMHE HA BBIOOD
Ne n/m Temnt Conep:xaHne caMOCTOSATEJILHON PaGoThl Tpoxykret
JAMCIMILIHHBI JesiITeJIbHOCTH

1 OmmmuntensHble | [lepBuuHas M BTOpUYHAs KJIETOYHAs CTeHKAa. JIMTHUHBI, BOCKA, KYTHH, 3HaHus 110
YCPTHI cybepun. OOpa3oBaHHE KJIETOYHOM CTEHKH. BHOCHHTE3 MHKpOPHOPUILIT JUCLUIINHE
pacTuTenbHOI

Crpanuna 6 u3 10




Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe oopazoBanue (¢ AByMs MPpOQUIMH HOATOTOBKH)

Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»
>ab0uasi IporpaMma JUCLUILIHHBL «DU3HOJIOTHS PACTECHUID)

KIIETKH - LEeJUTIONIO3bI U MX camocOopka. Ponb anmapata [onpmpku B OnocuHTE3e
IUTaCTUARL, anemeHToB  Marpukca. @ynkuun  KC:  kapkacHas, — 3amuTHasd,
BaKyOJIIpHAL TPAHCIIOPTHAs, PETYJIATOPHAs!, CUTHAIbHAs. QJIMrOcaxapuHBbL.
cucrema,
KJICTOYHAas
CTEHKa
2 Bognsrit pexnm AKBamopuHsl IIa3MaJIEeMMbl M TOHOIUIACTA, WX POJb B MOJJEpKAHUH 3HaHMA 110
1 0COOEHHOCTH BOJIHOTO OanaHca BOJIBL. JTUCLUIUTIHE
pacTeHwmii
Pa3IUYHBIX
9KOJIOTHYECKHX
rpyni
3 Poct u pa3sutue | @opmooOpa3oBaHHE OPraHOB PACTEHUS 3HaHus 110
pacTeHui JUCIUILTNHE
4 OHepreTHuecKuii | ACCHMWIALUS YIJIEKUCIOTH B Jiucte. JlelicTBre BHEMIHUX (aKTOPOB Ha 3HaHus 110
00MeH KIIeTKH ¢dorocunTe3. Paznuune B KPUBBIX 3aBHCHMOCTH CKOPOCTH aCCHMUJISILIUH JTUCLUIUTIHE
or xonnentpauuun CO2 u O2B raszosoil cpene y C-3 u C-4 pacreHuil.
KsanroBbiit Beixon (orocuntesa. Tpancmopt CO2 k mectam (ukcarmu,
poJb KapOoaHruapassl. YCThUUHAS U KJIETOYHAs MpoBoaAuMocTbh aist CO2
B 3aBHCHMOCTH OT BHEIIHHUX ()aKTOPOB M BO3pacTa JIHCTA.
5 Crpecc u NmMmyHnuTeT pacteHuil. 3HaHus 110
azanTanus JTUCLUIUTIHE
pacTeHui

5.3.006pa3oBaTe/IbHbIE TEXHOJIOTUH

[Ipu opranm3anyy H3y4eHUs] TUCHUIUTMHEI OYAyT UCIIOIb30BaHBI CIEAYIOIIe 00pa3oBaTebHbIe TEXHOIOTHU:
MHPOPMAMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTHHU, TEXHOJIOTHSI OPraHU3al[i CAaMOCTOSTEIbHON PabOThI, TEXHOJIOTHS
pediaekcuBHOTO 00yUSHHUS, TEXHOJIOTHS MOIYJIEHOTO 00YUYEHUsI, TEXHOJIOTHSI UTPOBOTO OOYUEHHsI, TEXHOJIOTHU TPYIIIOBON

JIUCKYCCHUH, UHTCPAKTUBHBIC TCXHOJIOTUH, TEXHOJIOTUA HpO6J’IeMHOFO 06y‘I€HI/I$I, TEXHOJIOTUA OpTaHU3alluu

y‘Ie6HO-I/ICCHEZ[OBaTeJ'H>CKOI\/’I JACATCIBHOCTH, TCXHOJOTI'HUA IIPOCKTHOT'O 06y‘I€HI/IH, TCXHOJIOTHUA PA3BUTHUA KPUTHYICCKOT'O MBIIIJICHUS.

5.4. Texyuiuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M MPOMEKYTOUHAS aTTeCTAIUsI

BaﬂﬂLHO-peﬁTHHFOBaﬂ KapTa JUCHUIIIIMHBL od)opMneHa KaK NPpHUJIOKCHUEC K pa6oqe171 nporpamMme JUCHUITIINHBI.
DoHJT OLIEHOYHBIX CpCACTB 1A IIPOBEACHUSA HpOMe)KyTO‘IHOfI aTTeCTaluu 06yqa}0m1/1xc;l 10 JUCHUIIIIMHE O(bOpMJ'IeH OTACJIbHBIM

JIOKYMEHTOM.

6. YHEBHO-METOANMYECKOE U TH®OPMAINIMOHHOE OBECIIEYEHHUE

Jara oOpaleHus K 3IeKTPOHHBIM YUeOHBIM U3AaHUAM, JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
HUH(POPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM COBIIQJIACT C ATOH yTBEPKACHNUS pabodei IporpaMMBl

6.1. Pexomenayemas Juteparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpHI, 3arnaBue, CChUIKA Ha JIEKTPOHHYIO OMOIMOTEUHYIO CUCTEMY W3pnatenscTBO, rox
COCTaBUTENHN
JI1.1  |[Xoxosa, E. B. |boranuka : yueGHOoe mocooue mist By30B / E. B. JKoxosa, H. B. CxuisipeBckasi. — |Mocksa : M3naTenscTBo
2-e u31I., UCIIp. U JIOTL. 206 c. — (Bricuiee odpazoBanue). — ISBN IOpaiiT, 2024.
978-5-534-18007-7. — Texcr : anexkTpoHHbLl // OOpa3oBaTenbHas miarhopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/538564
JI1.2 |Kysnenos, B. B. |®usnonorus pactenuii B 2 T. Tom 1 : yue6Hux ms By3os / B. B. Ky3snenos, . |[Mocksa : M3gatenscTBo
A. ImutpueBa. — 4-e u3n., nepepad. u ngon. —— 437 c. — (Bricuiee IOpaiir, 2024.
oOpazoBanue). — ISBN 978-5-534-01711-3. — TekcT : 31eKTPOHHBIIH //
Oo6pazoBarenbHas miathopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/535709
JI1.3  [Ky3neuos, B. B. [®usnonorus pacrennii B 2 1. Tom 2 : yueOnuk s By3os / B. B. Ky3neuos, I'.  |Mocksa : 3natenscTBo
A. ImutpueBa. — 4-e usn., nepepad. u porn. —— 459 c. — (Bricuiee IOpaiir, 2024.
oOpazoBanue). — ISBN 978-5-534-01713-7. — TekcT : 31eKTPOHHBIIH //
Oo6pazoBarenbHas miathopma Opaiir [caiit]. — URL:
https://urait.ru/bcode/537375
JI1.4 |[andunosa, O. |®H3HOIOTHS PaCTEHUH C 0CHOBAMH MUKPOOHOJIOTHH : yU4eOHHK U MpakTHkyM  |Mocksa : M3gaTenscTBO
O. 11t By30B / O. @. [Tandunosa, H. B. [Innemukosa. — 2-e u3 ., ucnp. —— 183 [FOpaiit, 2024.
c. — (Briciee obpazoBanue). — ISBN 978-5-534-15812-0. — Texkcr :
anekTpoHHslii // O0pazoBarenbHas muardopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/544842
6.1.2. JlonoJiHUTEIbHAS JIUTEpaTypa
ABTODEI, 3arnaBue, CChUIKA HA JICKTPOHHYIO OMOIMOTEUHYIO CHCTEMY W3zpatenscTBO, TOX
COCTaBHUTENH
JI12.1 [Tonosanosa, T. |®usuonorus pacrenui : yueonoe mocodue : [16+]/ T. WM. TonosaHoBa ; Kpacnosipck :
n. Cubupckuii henepanbublil yauepeuter. — 124 ¢. : min. — Pexxum gocryna: mo  |Cubupckuit
nonnucke. — URL: https://biblioclub.ru/index.php?page=book&id=705322. — (benepanbHbIi
Bubmmorp.: c. 113-114. — ISBN 978-5-7638-4681-2. — TekcT : 3JI€KTPOHHBIH. yausepcuret (COY),
2022.
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JI12.2  |Kapaces, B. H. |®usuonorus pacreHui : SKkCriepUMEHTANIbHBIC HCCIICAOBAHUS © yueOHOe Momxkap-Ona :
nmocobwue : [16+] / B. H. Kapaces, M. A. Kapacesa ; [ToBomkckuii [MoBomxckuit
rOCyAapCTBEHHBIN TeXHOJIOTHUecKnuil yHuBepcurer. — 312 c. : ui. — Pexxum roCyAapCTBEHHBII
noctymna: no noanucke. — URL: TEXHOJIOTUYECKUI
https://biblioclub.ru/index.php?page=book&id=494310. — bubmmorp.: c. yHuBepcuret, 2018.
291-297. — ISBN 978-5-8158-1999-3. — TekcT : 3JIeKTPOHHBIH.

6.2 Ilepeyens 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)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuyenb NHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, NPodecCHOHATBHBIX 623 JAHHBIX

- OBC «YHuBepcurerckas OMOIMOTEKa OHIAWH

- OBC «Opaiit»

- baspl nannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIS1)

7.

—_

HanmeHOBaHHMe cHENMaNbHOTO TIOMEIICHMS: ydeOHas ayauTopHs JUId TPOBENCHUS 3aHATHH JISKIIMOHHOTO THIIA,
1a00paTOPHBIX 3aHSATHH, WHAWBUAYAIBHBIX KOHCYJBTAI[MH, TEKYIIEro KOHTPOJIA, IPOMEKYTOYHOH aTTECTalluH,
VYueOHo-ucclieioBaTebckas Jabopatopusi OOTaHWKH ¥ 9Koyoruu  pacteHuil. OcHarneHHOCTh: JlabopaTopHoe
o0opynoBaHue (IUTATUBBI, CIIUPTOBKH, IUHIETHI, IENapOBaJbHBIC WIJIbI, MPEIMETHBIC M IOKPOBHBIE CTEKJIA, BECHI,
BaHHOYKH, acOECTOBbIC CEeTKH, NayieTk), JlabopaTopHas mocyna (MpOOUPKH, KOJIOBI, XUMHUYECKHE CTaKaHbI, MEPHBIC
LWINHIAPBI, BOPOHKH, NUIETKH, yaiku [letpu), O6opynoBanue 11t y4eOHBIX PAKTHK (repOapHbIe Nanku, KOMaIKH, JTyIIbl,
repOapHbie ceTkH), Mukpockon-20mr., Mukpockon OHHOKYJSIpHBIA-11T., Bans komOuHupoBaHHas-1mT., CTeHIBI
yueOHbie-41T., HatypanbHble 0OBEKTHl (KOMHATHBIE PAaCTE€HUS, repOapuy, BIIQXKHBIC NMpenapaThl, KOJUJIEKIMU IUIOJIOB U
cemsiH)-81T., M300pa3urenbHble TOcoOus (TaOIUIIbI, MOJIEIH, MYJISDKK)-81IT., MenoBas aocka-1mr., Kommiekr yueOHoi
Mebenu

7.2|HanmeHOBaHUE CHENMATBHOTO MOMEIIEHHS: TIOMEIICHUE SIS XPaHEeHUsI U MPOQUIAKTUYSCKOTO 00CITy)KMBaHUs yIeOHOTO
obopynoBanust, Jlabopantckas kadeapbl OHOIOTHH, SKOJOTHH U METOAWKH 00y4eHus. OcHamieHHOCTh: HoyTOyk-1mir.,
ITpoekTop-1mT., Dkpan-2mir., [nakatel, Tabauiel, PeaktnBbl, MUKpOCKOIIBI

7.3|HanmeHOBaHHE CIIENUATLHOTO TIOMEIIECHHS: TIOMEIIEHUE TSl CAMOCTOATENIbHON padoTsl, UnTanbHeli 3a1. OCHAIIEHHOCTS!
[K-4mt. ¢ BO3MOKHOCTBIO MOIKITIOUEHHS K ceTh «IHTepHeT» 1 00ecriedYeHneM JIOCTYIIA B AIEKTPOHHYIO
nHbOpMaIMoHHO-00pa3oBarenbhyo cpeny CI'CITY, TTucbmenHbli cton-4 mrT., [Tapra-2 wir.

8. METOAUYECKHUE YKA3AHMS IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JIST)

299

OcHoBHOW (opmoli opraHuzanmu paboThl Mo Kypcy “DPU3HONOTUS pacTeHUH” SBIAIOTCS JICKLIWH, Ja0OpaTOpHBbIC 3aHSATHS |
caMmocTosiTeNbHas paboTta cTylneHToB. KOHTposb 32 caMOoCTOsITeNIbHOM paboToi odopMiteH B opMe HHTEPAKTHBHOTO OOYYEHHS -
[IPEJCTaBICHUH MaTEPHAJIOB U OLICHKU PE3yJIbTATOB € UCIIOJb30BAHUEM MIEKTPOHHOM MOYTHI.

By30BcKas neKuus — IIaBHOE 3BE€HO JUAAKTHIECKOTo IMKiIa oO0ydeHns. Ee nenb — GopMupoBaHne y CTYIEHTOB OPHEHTHPOBOYHOM
OCHOBBI JUI NOCJTEAYIOIIEr0 YCBOCHUSI MaTepuaga METOJOM CaMOCTOsATeNbHON paboThl. CoaepkaHUe JICKIMU JOMKHO OTBEUYaThb
CIIEIYIOIINM TUAAKTHIECKUM TPeOOBaHUS

"  H3J0’KEHHE MaTepHala JEKLIHHU OT MPOCTOro K CJI0XKHOMY, OT U3BECTHOIO K HEU3BECTHOMY;

®  JIOTUYHOCTH, YETKOCTb U SICHOCTh B U3JI0KCHUH MaTEpUaa;

®  BO3MOXXHOCTH MPOOJICMHOTO M3JI0KEHHUS, AUCKYCCHH, IUAJIOTA C LEIbI0 aKTUBU3ALUH JEATEIbHOCTH CTYAEHTOB;

= OHoOpa CMBICIIOBOM YacTH JIEKIUH Ha TOIHHHbIC (DaKThl, COOBITHS, SBICHHS, CTATUCTUYECKHE TAaHHBIC,

"  TECHas CBS3b TEOPETHMUYCCKHX IOJIOKCHUH W BBIBOJOB C TPAKTHKOH W Oyay-mied MpoeCCHOHANBbHOW NesSATeIbHOCTHIO
CTyJIEHTOB.

Metoandeckue peKOMeHaK 1JIs IPenoiaBaTeei o OpraHu3aluy U3y4eHUs JUCLUIUINHbL:

MpenoAaBareib, YATAOMUHN JIEKIIMOHHBIE KypChl B By3€, TOJDKEH 3HATh CYIIECTBYIOIINE B MEAArOTHUYECKON HAyKe W HCIIOJIb3yEMBbIE
Ha MpaKTUKE BapUaHThl JEKUUH, UX TUIAKTHUECKHE NOYUYUTEIbHbIE U BOCIMUTHIBAIOUINE BO3MOXKHOCTH, a TAKKE UX METOIMYECKOE
MECTO B CTPYKTYpeE Tpoliecca 00y4eHusl.

JlabopaTopHble 3aHATHA — 0Os3aTenbHas YacTh PabOTHI NPH M3y4eHHH Kypca “@usnoinorus pacteHuii”. JlaGopaTopHble 3aHATHA
MIPOBOJATCA IO Y3JIOBBIM M HauboJiee CII0KHBIM TeMaM y4eOHOI MporpaMMsl.

[Tpu noAroToBKe 3aHATHS KeIATEIbHO IPUIEPKUBATHCS CIEAYIOIIETO alrOpUTMAa:

=  pa3paboTKa yueOHO-METOAMYECKOTO MaTepHara;

=  (hopMyIHPOBKA TEMbI, COOTBETCTBYIOIIEH ITPOrpaMMe 1 FOCCTaHAaPTY;

=  ompeneneHue IUAAKTHYECKUX, BOCIUTHIBAIOIINX M (OPMUPYIOIINX IIeIeH 3aHATus;

=  BBIOOp METOMOB, IPUEMOB U CPEICTB UL IPOBEJECHUS 3aHATUS,;

= mox0op IUTEpaTypHl IS MPENoaaBaTess U CTYACHTOB;

=  [peJoCTaBleHME CTyAEHTaM 4-5 nHel A7 HOATOTOBKY K IPAaKTUYECKOMY 3aHATHIO;

"  [PeJOCTaBICHHE PEKOMEHIANHUI O MOCIeN0BaTeIbHOCTH U3yUEeHHS JIUTEpaTyphl (yueOHNKH, ydeOHbIe T0COOHs, 3aKOHBI U
IIOCTAHOBJICHUS, PYKOBOJCTBA U IOJOXKEHUS, KOHCIEKThI JEKLUH, CTaThH, CIPAaBOYHUKH, UH(POPMALUOHHbIE COOPHUKH,
CTaTHUCTHYECKUE JaHHEIE U P.);

=  co3jaHue Habopa HarIsAHBIX I0COOUil.
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Hanpasnenue noarotosku 44.03.05 Ilenaroruyeckoe oopazoBanue (¢ AByMs MPOGUIAMH HOATOTOBKH)
Hampasnennocts (nmpoduis) «buonorus» u «I'eorpadus»
PaGouas nporpamMma IuCHMIUIMHBL «DU3HOIOTHS PaCTEHUI»

IIpunoxenue
bannbHO-pedTHHIOBas KapTa AUCUUILTHHBL « DU3HOI0TUS PACTEHUI»
Kypc 3 Cemectp 5
Bun xontpons MuHuMansHOe KOJHMIECTBO MakcumanbaOe
OastoB KOJIN4YECTBO 0aJIOB

Pa3znen « PyHKIMOHAJILHBIE 0CO0€HHOCTH PACTUTEIHLHOT0 OPraHU3Ma»
Texkymuit KOHTPOIB IO pa3Aemy:
1 AynuropHas paboTta 10 20
2 CamocrositenbHas paboTa (crenuanbHble 00s3aTebHbIC (OPMBI)
3 CamocrostenbHas padoTa (crenuanbHble GOpMbl Ha BEIOOD) 9 15
KoHTponsHOE MEPONPHATHE 110 Pa3aety
IIpomesxyTOUHBII KOHTPOIIb 9 15
IIpomerxxyTounas aTTectarus 28 50

Hroro: 56 100

Buner koHTpOIIS

Iepeuens uay npuMepsl 3a1aHUH,
KPUTEPHUHU OLICHKHU U KOJIMUECTBO OalIoB

TeMsl U1 M3y4eHHsI H 00pa30oBaTeNbHbIe PE3yIbTaThl

TeKyumﬁ KOHTPOJIb IO pa3jaeay «(I)yHKlII(IOHaJIBHBIe 0CO0OEHHOCTH PACTHTEJIBHOTO OPraHu3mMa»

1

AynutopHas paborta

Pabouas TeTpajb. [Monuas
XapaKTEpPUCTUKA  BCEX  MPOBEICHHBIX
OIBITOB W OCMBICIICHHBIE BBIBOJBI 110
ITOJTYYEHHBIM PE3YJIbTATaM.

[{uToruazmaTuyeckre MeMOpaHbl - KJacCU(pHUKAINsSA, CTPOCHUE, CBOMCTBA, (DYHKIINU
Ocmoc. KneTka, kKak OCMOTHYECKasi CHCTEMa, POJIb OCMOCA B KHU3HEACSATEIIBHOCTH PACTUTENBHOTO oprannima. @oTocuHTes.
PoJib 211eMEHTOB MUTAHUSI B Pa3BUTHH PACTCHHS.

OOGpa3oBaTenbHblil pe3yNbTaT: HABBIKM NPAKTHYECKHX yMCHHH paboThl B J1abOpaTOpHH, BIAJCHHE IPUCMaMH aHaiu3a
pe3yIbTaToB Ja00paTOpHBIX PadOT ((HYHKLIMOHANBHOW 33/1a41) U YMEHUE aIalTallid UX JUIs CPEAHEH LIKOJIbI.

3Haer B 00beMe, 00ECIICYNBAOLIEM MPEIIOAaBaHIE OHOIOTHH, HCTOPHIO CTAHOBIICHHS HAayKH (PUTO(HU3MOIOTHS, OCHOBHBIC
3aKOHOMEPHOCTH (DYyHKIMOHMPOBAHUS PACTHTEIBHOTO OpPraHM3Ma, OCOOCHHOCTEH MPOLECCOB MUTAHMUS, POCTa U Pa3BHUTHS,
BOJIHOTO M SHEPTreTHYECKOro 0OMEHa, pEery sy, (PU3HOIOTHH PACTUTEIHHON KIETKH, 3HAYCHUE HEKOTOPBIX MPOLECCOB IS
Ouocdeps! U 1 4eIoBeKa.

VYMeeT: aHaIU3UpOBaTh 3a4a4y (DYHKIMOHAIBHOTO XapaKTepa Ha IPHMepe PacTCHHIA, ONPECIATh THI U BBIACISTE OCHOBHBIC
STambl M ACHCTBUS MO € PEIICHUIO, HAaXOOWTh, KPHUTHYECKH aHAIM3UPOBATh, BBHIOpaTh MH(GOpPMALHWIO MO (HU3HOIOTHU
pacTeHUH I pelleHus MPeATIoKEeHHOW 3alaud; pellarh 3ajady 0o (U3MOJIOTMM PACTEHHH Ppa3IMuHBIMU criocobamu,
OILICHHMBATh NMPEUMYILECTBA M HEJOCTATKH TOTO MIIM WHOTO Ccrioco0a peleHus B MPUKIAIHOM aclekTe (CelbCKoe XO3sHCTBO,
OvonmkeHepysi, OMOMHINKALMA U Ap.); TPAaMOTHO M JIOTHYHO PeIIaTh 3aady 0 (U3HONOrHu pacTeHUH, apryMeHTHPOBATh
XOJI €€ pelIeHHs; MPOSKTUPOBaTh YPOKH OWOJIOTHH, BKIIOYAIONIMe (DYHKIMOHABHbIE OCOOCHHOCTH PACTEHHUH, HCIONB3YS
Ipyu 3TOM JAEMOHCTPAIIMOHHBIC OIIBITHI, na6opaToprle pa6OTBI; MPOCKTUPOBATL YPOKH 6I/IOJ'IOT‘I/II/I M0 HM3Y4YCHHUIO OCHOB
(YHKIIMOHATBHBIX OCOOCHHOCTE! pacTeHHUHl C MCII0JIb30BAHHEM COBPEMEHHBIX 00pa30BaTEbHBIX TEXHOJIOTHI.

CamocrosrenbHas paboTa
(oOs3aTenbHbBIE GOPMBI)

Haxonnenue 3Hanunii o GputToGU3N0IOrHN

Bce temsr kypca

CamocrosrenbHas paboTa
(12 BBIOOD)

Pedepar

IMouck n dukcanust 3HaHUI 0 HOBBIX UCCIEAOBAHUAX B 00J1acTH GUTOGUHOIOTHH

KonTtponbHoe Meponpusitue no

pazneny

Pa3paboTka CHCTEMBI BOIIPOCOB K BUJICO
10 TeMaTHKe GUTOGU3HOIOTHI

OcBoOcHNE HABBIKOB KPUTUYCCKOTO aHAJIn3a BUACOMATCPHUAJIOB JOCTYITHBIX YC€PE3 UHTCPHET U CIIOCOOHOCTH CO3J1aBaTh Ha X
OCHOBC KOHTPOJIbHBIC MAaTCPUAJIBI.
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IIpomexxyTounbIit KOHTPOJIb
(xonmyecTBO 6aJLIOB)

50

IIpomerxyTouHas aTTecTanus

IIpexactaBnensl B (oHAE OLEHOYHBIX CPEACTB ISl IPOMEKYTOYHOM aTTeCTallMK IO TUCIHUIIINHE
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