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Hanpasnenue noarorosku 44.03.05 Ilenarornueckoe oopasoBanue (¢ aABemMst npo(uiIsiMu MOATOTOBKH),
HaIpaBJIeHHOCTH (poduis) «buomorus» u «'eorpadus»
PaGouas nporpamMma JuCHMIUIMHBL «DU3HONIOrHS PACTEHUID

IIporpammy cocraBui(n):

Ponuonona I'anmnna HukonaeBHa

[Mpu HanmuuK 00yYArOUINXCS M3 YHCIIA JIML C OTPAaHUYSHHBIMHI BO3MOKHOCTSIMH 310POBBSI, KOTOPBIM HEOOXO0AUM 0COOBII OPSIOK
OCBOCHHS AUCUMILIMHBI (MOAYJIS), O UX JKEJIaHUIO pa3padaThiBaeTCs afalTHPOBaHHAS K OTPaHUUEHHUAM HX 370pOBbs paboyas
porpamMMa JUCLHIUIUHEI (MOILYJIsT).

Pabouas mporpaMma AUCIUIUTHHBL

®Duznonorus pacreHuit

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

DegepanbHblil FOCYAapCTBEHHBIN 00pa30BaTe/bHbINA CTaHIapT BBICIIET0 00pa3oBaHusl IO HAIpaBJICHUIO noArotoBku 44.03.05
[enarornueckoe oOpazoBanue (¢ AByMs MpoUISIMH MOJTOTOBKY) (YpOBeHb OakanaBpuata) (rmpuka3 Munodpuayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HA OCHOBAaHUU y'{e6H0ro IJ1aHa:

Hamnpasnenue noarorosku: 44.03.05 Ilenarorudeckoe oopazoBanue (¢ IByMs NPOQUIIMH HOATOTOBKH)
Hanpagsnennocts (mpoduns) «buonorus» u «I'eorpadus»

yrBepxkaernoro Yuéusim coBetoM CI'CITY ot 25.03.2026 mpoTtoxom Ne§

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

BI([OJIOFI/II/I, 9KOJOIrdd U METOAUKH oﬁyqemm

ITpoTokout ot 23.06.2026 1. Nell
3aB. kadpenpoit CemeHOB A.A.

Hauansnuk YOIT

H.A. lomanuna
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Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HaIpaBJIeHHOCTH (poduis) «buomorus» u «'eorpadus»
PaGouas nporpamMma JUCHMIUIMHBL «DU3HOIOrHs PacTeHUI»

1. EJIN U 3AJJAYHA OCBOEHUSA JTUCIUIIJIMHBI (MOAYJIS)

eap u3yyeHuss IUCHUIINHBI: HOPMUPOBAHNE COBPEMEHHBIX NPEICTABICHNH O IPUPOAE (PHU3NOIOTHIECKUX MPOLECCOB PACTECHHS,
MEXaHU3MaXx UX PEryJISILUU U OCHOBHBIX 3aKOHOMEPHOCTSX B3aMMOOTHOIIEHHH OpraHU3Ma C BHEIIHEH cpenon

3agaun u3ydeHUsl JUCHUILIMHBI: (HOPMUPOBAHHE CHCTEMATHU3MPOBAHHBIX 3HAHUHM B 00JacTH (DU3MOJIOTMU PACTEHHH C y4EeTOM
conepkaresbHOH crieruduku npeamera «bronorus» B 00meoOpazoBaTebHON IIKOJIE.

Qbaacth npodeccuoHanbHo aesTeabHocTH: 01 OOpasoBaHue U Hayka

2. MECTO JUCHHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBbI

Iuk (pazzen) OIT: [51.0.07

2.1|Tpe601mmm K IIpeBapHTe/ILHOI N0roTOBKe 00y4ar0Ierocs:

ConepxaHue TUCUMIUIMHBI 0a3upyeTcs Ha MaTtepuaie: «AHaToMusi 1 MOpQoiorus pacteHuit», «{utonorus», «Cucremaruka
pacTeHuil 1 TpruOoBY, « MUKPOOHOIOTHS C OCHOBAMH BHPYCOJIOTHI

2.2| AucuumianHbl (MOIYJIN) U NPAKTUKH, IS KOTOPbIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauecTByomiee:

((BBe)IeHI/Ie B 6I/IOTCXHOJ'IOFI/II/I», «COHI/IHJ'ILHaH 9KOJIOTHsS U IPUPOAONOJIB30BAHNUC

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbBI
MOoAYyJis)

YK-1. Cnioco6eH ocymecTBIATH NONCK, KPUTHYECKUH aHATU3 U CMHTe3 HH(OpMAaluM, NPUMEHSATh CHCTEMHbIN MOAXO0/ 1JIsI
pelieHusi OCTABJIEHHbIX 33124

YMeeT: aHaMU3UpOBaTh 33/1a4y HYHKIIMOHAIFHOTO XapakTepa Ha MpUMepe PacTeHHUH, ONpeNeNsITh THII U BBLISISATh OCHOBHEIE ITaIlbI
U ICUCTBUS O €€ PEIICHHUIO.

YK-1.2. Haxoaut, KpMTHYEeCKH aHAJIM3HPYeT U BbIOMPaeT HH(POPMALUIO, HeOOXOAUMYIO /Il PellieHUsl OCTABJIEHHOI
3aJa4H.

Vwmeer: Haxo4uTb, KPpUTUICCKH aHAJIM3UPOBATD, BI)I6paTI) I/IH(i)OpMaI_[I/IIO 1o (bl/I3I/IOJ'IOFI/II/I paCTeHI/Iﬁ JUISL pCIICHUSA Hpe}.’[.]'[O)KeHHOﬁ
3aJa4H.

YK-1.3. PaccmaTpuBaeT pa3jMyHble BADHAHTHI PellieHHs 321241, OlleHUBAET X MPEUMYIIeCTBA U PUCKH.

YMeeT: pemaTs 3a1a4y N0 GU3NOIOTHH PACTEHUH Pa3IMYHbIMU CIIOCO0AaMH, OIICHUBATH MIPEUMYIIECTBA H HEOCTATKH TOTO HIN
MHOTO crioco0a pelieHrs B IPUKIaJHOM acleKTe (CelIbCKOe X03sIHCTBO, OMOWH)KEHEepHsl, OMOMHIMKALIUS | JIP.)

YK-1.4. I'pamM0OTHO, JIOTHYHO, APTYMEHTHUPOBAHHO (POPMHUPYET COOCTBEHHBIE CY:KIeHHUS U OLIEHKH; OTJIN4YaeT (PaKkThl OT
MHEHWU, HHTEPIPETaIUii, OLIEHOK B PACCY;KIeHUAX APYTUX YYACTHUKOB JIeATeJILHOCTH

Vmeer: I'paMOTHO 1 JIOTUYHO peliaTh 3a/1avdy 110 (1)I/ISI/IOJ'IOFI/II/I paCTeHHﬁ, ApryMCHTUPOBATH X0 €€ pCUICHU.

OIIK-8. Crioco0eH 0CcylecTBJISITh MeIarorn4ecKyIo AesiTeIbHOCTh HA 0CHOBE CNeNHATbHbIX HAYYHbIX 3HAHUH

OIIK-8.1. 3HaeT: HCTOPHUIO, TEOPHIO, 3AKOHOMEPHOCTH M NIPHMHIMIBI HOCTPOeHNs U (PYHKIIMOHUPOBAHMS 00pa30BaTeILHOIO
npoiecca, pojb 1 MeCTO 00pa30BaHHsA B KU3HU YeI0BeKA U 001ecTBA, COBPEMEHHOE COCTOsIHNE HAYYHOH 00/1acTH,
COOTBeTCTBYIOLIEll penoAaBaeMoMy NpeaMeTy; IPUKJIAJHOE 3HAYeHHe HAYKH; crielu(puuecKre MeToAbl HAY4YHOI0

NMOo3HaHNs B 00beMe, 00eceYnBaOIIeM MPenogaBaHue YUeOHbIX MPeIAMeTOB

3HaeT B 00beMe, 00ecTIeunBaronIeM MpenogaBaHie OHOJIOTHH, UCTOPHIO CTAHOBIICHHUS HAYKH (HUTO(DU3HOIIOTHS, OCHOBHEIE
3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS PACTUTEIBHOTO OpPraHi3Ma, 0COOCHHOCTEH MPOILECCOB MUTAHMUS, POCTA U Pa3BHUTHS, BOJIHOTO
Y SHEPreTHYECKOro 0OMEHa, peryJsiu, (U3HOIOTHH PACTUTENBHON KIETKH, 3HAYCHUE HEKOTOPBIX MPOLECCOB it Onocheps! u
JUISL YeJIOBEKa

IIK-1. Cnoco0eH oCyIecTBJIATDH MeJarorn4ecKyio AesiTeJbHOCTh M0 peajn3aniu 00pa3oBaTeIbHOr0 Npoiecca no npeamery

IIK-1.1. YMeeT peaiu3oBbIBaTh 00pa3oBaTebHYIO IPOrpaMMy IO NMpeAMETY ¢ Y4eTOM crielfuGuKH cofepKaHus, MeTO/I0B 1
HHCTPYMEHTOB COOTBETCTBYIONIEH 00,12CTH HAYYHOT0 3HAHUS

YMeeT: NpOoeKTUPOBaTh YPOKH OUOIOTHH, BKIIOUaroNne (GyHKINOHAIbHBIE OCOOCHHOCTH PAaCTEHUH, UCIIONb3YSI IPU 3TOM
JIEMOHCTPAIOHHEIE OIIBITHL, JIAGOPATOPHBIC PaOOTHI.

IK-1.2. Peanu3yet o0pa3oBaTejbHYI0 IPOrpaMMy IO NpeAMETY ¢ HCIOJIb30BaHHEM TEXHOJIOT Hii mpodeccHOHATbHOT
JeATeTbHOCTH

YMeeT: IPOeKTHPOBATh YPOKU OHOJIOTHH 110 N3YyYEHUIO OCHOB (DYHKIMOHAJBHBIX 0COOCHHOCTEH PacTeHHH C UCIIOIb30BaHUEM
COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIIMHBI (MOLY.JIST)

Kon HaumeHnoBaHue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp| Yacos | UnTEpaKT.
3aHATHSA

Pazgen 1. ®yHkuuoHaabHbie 0CO0EHHOCTH PACTHTEIbHOT0 OPraHu3Ma

1.1 CTpoeHHe paCTUTEJILHON KJIETKH, KaK eInHON cucteMsl /JIex/ 5 2 2

1.2 Pounb BobI B s)KU3HM pacTeHuid. [ToroieHne U myTh ABMXEHHUS BOJBI TI0 PACTCHHUIO 5 2 0
/J1ex/

1.3 Pocrt, pa3BuTHE U peryIsTOpHbIE MeXaHH3MBI /JIex/ 5 2 0

1.4 ®otocunres. [IpeoOpasoBanue YHEPIUU CBETA B SHEPTHIO XuMHUecKylo. [Imactnueckuit 5 6 2
obMeH kietku /Jlex/

1.5 DHepreTuueckuit oOMeH kneTku. Kiierounoe npixanue /JIex/ 5 2 0

1.6 Crpecc u aganTauus pacreHuii /JIex/ 5 4 0

1.7 I{uToruasmaTryeckre MeMOpaHsl - KiaccuuKalys, CTpOSHHE, CBOMCTBA, PYHKIINK 5 8 2
/J1ab/

1.8 Ocmoc. KneTka, kak 0CMOTHYECKasi CHCTEMA, POJIb OCMOCA B KU3HEACSITEIbHOCTH 5 8 2
pacTuTenabHOro opranusma /J1a6/

1.9 dotocunres. /J1ad/ 5 8 2

Crpanunna 3 u3 10



Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),

HarpaBJIeHHOCTD (poduiib) «buonorus» u «I'eorpadus»
)‘(l(’)()‘lllﬂ IporpamMma JUCHUITIMHBI «Dusznosiorus ]3&[C'IC]]I'|i"I>>
1.10 |Ponb 351eMEHTOB NUTaHKs B pa3BUTHH pacTeHus /J1ab/ 5 8 2
1.11  |BaxHeiilme MOJIEKYJIbl OHOJIOTHUECKON CHCTEMBI - OEJIKH, YrJIeBOIbI, )KUpPbL, NAD, 5 15 0
FAD, ATP /Cp/
1.12  |OrnuuMTeNbHBIC YEPThl PACTUTEILHON KIIETKH - TUIACTH/IbI, BAKYOJISIPHAS CUCTEMA, 5 15 0
kJjerouHast cteHka /Cp/
1.13  |BoaHslii pexxuM U 0COOCHHOCTH PACTEHUH pa3IMYHBIX 3Konorndeckux rpymm /Cp/ 5 15 0
1.14  |Poct u pa3sutue pactenuii /Cp/ 5 22 0
1.15 |[3HauyeHue MUHEpaNbHOrO NUTAHUA AJs pacTeHus. [IyTH noriaomeHus, TpaHCIopTa U 5 27 0
YTHIM3AIMH MUHEpaIbHBIX BeniecTs /Cp/

5. OueHo4YHbIe U MeTOAUYECKHE MATEPHUAJIBI 0 JUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoThI MO AUCHUILINHE (MOIYJII0)

5 cemecTp, 9 Jekuuii, 16 1a00paTOPHBIX 3aHATHI
Pazgen 1. ®yHKIHOHATBbHBIE 0COOEHHOCTH PACTHTEIbHOI0 OPraHUu3Ma
Jlexuus Nel (2 gaca)
CTpoeHHe pacTUTENbHOM KIETKH, KaK €AUHOI CHCTEMBI

Bomnpocs! u 3aganus
Knerka, kak 0oCHOBHasI CTPYKTYpHast M QyHKIHOHATbHAS €IMHNIA PACTUTEIBHOTO OpraHu3Ma
Huromnazmartuueckue MeMmOpanbl. Kiaccudukanus, crpoenue, cBoifctBa, gyHkuuu. TpancMmemOpaHnHblil nepenoc. IlaccuBHblil u
aKTHUBHBIA TPaHCIIOPT BemiecTB. [lepBUYHBIN 1 BTOPHYHBIA aKTUBHBIA TPAHCIIOPT.
OCOOEHHOCTH CTPOEHUs, CTPYKTYpHass U (YHKIUOHAIbHAs OpraHU3alus pacTUTENbHOM KieTkd. CuUMOHMOTeHHass TIHIIOTe3a
BO3HUKHOBEHHS PACTHTEIBHON KIETKH.
IInactunnas cuctema. Tumbl IacTul, OCOOEHHOCTU CTPOEHMS, OHTOreHe3. MHUTOXOHApUHU pacTeHud. OCOOEHHOCTH CTPOCHUS
MUTOXOHJIPUI PACTCHUM.

Jlexuus Ne 2 (2 gaca)

Posnb Boas! B ku3HM pacTeHuid. [lornomenue u myTh ABMKEHUS BOJBI 10 PACTEHHUIO

Tpancnopt Bozbl 1o pacteHHI0. KopeHb Kak OCHOBHOM OpraH IMOIVIOIIEHHs BOJAbl. MeXaHH3M pagualbHOIO TPaHCIIOpTa BOIbI B
KopHe. Pomp pusozepmsl M 3HAOAEPMBI B 3TOM Imporecce. Iloctymiuenne Bojbsl B cocynsl KcuieMbl. Kcuminema — oOcHOBHas
TPaHCIOPTHAs MarucTpajb JBIKCHUS BOJHOIO TOKAa B CHCTEME «II04YBAa — pacTeHUue — arMocdepay. XapakTepUCTUKa «HIXKHET0» U
«BEpXHeroy» Burareneii BogHoro Toka. KopaeBoe nasnenue.
Beinenenue Boabl pacteHueM. ['yTramus, «mwiau» pacteHuil. TpaHcnupanus U ee poilb B JKU3HU pacTeHui. KommuecTBeHHbIE
TI0Ka3aTeNu TPaHCHHpAIMU: YCTbUYHAS M KYTHKYJspHas TpaHcrupanus. CTpoeHHEe YCTBUI], MEXaHH3M YCTbUYHBIX IBMKEHHH.
Bnusuue BHemHux ¢axkTopoB (CBET, TeMIEpaTypa, BIaKHOCTh BO3JyXa, NOYBBI) HAa MHTEHCUBHOCTh TpaHcmupanuu. CyTouHble
KoJieOaHus TpaHCIIUpaUK. PerynsaTopHas posib YCTHHI B BOJIO- M Ta3000MeHe.

Jlexnms Ne 3 (2 ygaca)

Pocrt, pa3BuTHE U perynsATOpHBIE MEXaHU3MBI
OCHOBHBIC YPOBHM PETYIALMM PACTUTEILHOTO OpraHU3Ma: KIETOYHBIM, TKaHEBOH, opraHu3MeHHbIH. [loHsATHe mHONApHOCTH
pacteHus. PerynsTopHslii KOHTYp, 3Ha4€HHE B €ro 00pa30BaHNUHU alMKalbHBIX 30H.
OCHOBHBIC TPHUHIMIBI PEry/SIIUN PACTUTENBHOrO opraHusMa. Tpoduueckuid, GUTOrOPMOHAIBHBIA M 3MEKTPO(U3NOIOrHUECKUI
MIyTh PEryJSALUH.
AYKCHUHBI: JIOKalu3alMs, XUMHUIECKHH cocTaB, ¢usnosnorndeckoe nercrsue. Cunterndeckue ananorn MYK. T'mGOepennunsr:
JOKamu3anus, XUMUYECKHH cocTaB, (uanosnormueckoe aeiicteue. Cuntermyeckune aHanord ['K. IUTOKMHWHEL JIOKaIM3aIms,
XUMHUYECKUH cocTaB, ¢usnonoruueckoe aeiicrsue. CuHTEeTHYECKHE aHAIOTH. DUTOrOPMOHBI — WHTHOUTOPHI (DU3HOJOTMYECKUX
npoueccoB. Tumel, MecTo 0OpazoBaHus, QyHKIUH. FICKycCTBEHHBIE aHANIOTH (PUTOTOPMOHOB — HHTHOUTOPOB.
Jlextus Ne 4-6 (6 yacoB)
dotocunres. [IpeoOpa3zoBaHne SHEPIHU CBETA B SHEPTHIO XUMHYECKYH0. [ImacTrnaeckuii 0OMeH KIEeTKH.

IIpeoOpa3oBanne >HEPTUM B KiIeTKe. BHEIIHIE NCTOYHUKHU SHEPTHH JJIsl OPraHu3MOB. [IBe OCHOBHBIE ()OPMBI 3amacaHusi SHEPTUH B
KJIETKE: JJIEKTPOXUMUUIECKUH MOTEHIMal NPOTOHOB Ha 3HEPIU30BAHHBIX MEMOpaHaX U MaKpOIPTrHUYECKUE CBS3H. YHHUKAIbHOCTh
9HEPreTHUECKHUX MPOLECCOB paCTEHH: POTOCHHTES U IBIXaHHE.
DOneMeHTHI CTPYKTYPbl MOJIEKYJIIbl XJIOPO(UILIA, OTBETCTBEHHbIE 32 (DYHKLIUIO OTVIOMIEHHNS, 3allacaHus ¥ IPeoOpa3oBaHusl SHEPTHH B
mpouecce  (OTOCHHTE3a.  MeXaHM3M  TOTJIOIICHHMS W WCIYCKaHWS  CBETA  MOJIGKYJIOW;  CHEKTPHl  INOTJIONICHHS.
OneKTpOHHO-BO30YXKI€HHBIE COCTOSHUS XIOPO(DUILIOB, TYTH UX AE3aKTUBALUU.
Xnopodw-6enkoBeie  koMruiekebl (XBK); MexaHu3mbl 00pa3oBaHWs, 3HAUSHHE CBS3M MUTMEHTOB C OenkoM. OpueHTanms
nurMeHToB B XBK. MexaHM3Mbl SHEPreTHYECKOro B3aMMOJICHCTBUSI MUTMEHTOB B KOMILICKCAax (3KCHUTOHHOE B3aMMOJICHCTBHE) U
MEXIY KOMIUIEKCAMU (IIEPEXOIHBIE COCTOSI-HUSA).
Ponp xaporuHouzoB B QoTocuHTe3e. AHTeHHas (YHKUUS, BO3OY)KICHHbIE COCTOSHHS KapOTHHOWIOB, MEXaHM3MBbl MUTPALMH
SHEPTUH Ha XJIOPoGHIL. MeXaHU3M 3alUTHOTO AeHCTBUS KapOTHHOUIOB. 3HAUCHHE KCAHTO(MHIIIOBBIX IUKIIOB Y BEICIINX PACTEHHUIT
U BoJiopociei; poTonpoTekTopHast GyHKIMS 3€aKCAaHTUHA U AUA30KCAHTHHA.
INepBuunble mporiecchl (GoTOCHHTE3a, MX CTPYKTYpHO-(pyHKIMOHANbHas opraHmsamms. IIpexcraBneHme o QoTocHHTETHUECKOM
euHULe. AHTEHHBIH KOM-TUIEKC, PEaKIIMOHHBIN IIEHTP. MexaHu3MBbl MUTPAIH SHEPTHH B XJIOPOILIACTaX.
ONeKTpOH-TPaHCIIOPTHAs Hemb poTtocuHTe3a. [IBe porocucremsl. Kommo-uents: OTL] u mociexoBaTeIbHOCT EpeHOCca IEKTPOHA
no uen# (Z-cxema). LIukiimueckuii, HEUKINYECKUI U MCEBIOLMKINYECKHIA AIEKTPOHHBIH TpaHcnopT. OCHOBHBIC (PYHKIIMOHATIBHBIC
kommuiekcsl OTL[ (DPC-1, @®C-2,), ux crpykrypa u ¢ynkuun. OOpa3zoBaHHe aKTUBHBIX (opM Kkuciopona. IIpomeccs
¢dorounrunbupoBanus U GoTONECTPYKINH; 3AIIUTHBIE MEXaHU3MBI XJIOPOILIACTOB.
DotocuHTeTHIECKOe PochoprnrpoBanre. OCHOBHBIE THIIBL, HX (PU3HOIO-THYECKOE 3HAYCHUE, MEXaHU3MBbI PeryIsiui. MexaHu3Mbl
9HEPreTHUECKOTO CO-IPSDKEHMST TpaHCHOpTa 31eKTpoHoB U cuHTe3a AT®. Conpsraromue axtopsl GoTohochOopmInpoBaHus, UX
(hyHKUIUY, CTPYKTYpPa, MEXaHU3M JIeHCTBUSI.
Koneunsle npoayKThl CBETOBOH U TeMHOBOH (a3bl (oTOCHHTE3a. XUMU3M MPOLECCOB  aCCUMMIIALMHM yriepona B (POTOCHHTE3E.
Hcnonp3oBaHue NPOAYKTOB CBETOBOW CTaauM I acCCUMWIALMHU yriekucnoTsl. Llukn KanbBuHa, OCHOBHbIE (EpMEHTHI U
MeXaHU3MBbI peryisiuu 1ukina. @oroasixanne. GII1- kapOokcuasa, ee XapakTepUCTHKA U JIOKAJIH3allusl.
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Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HaIpaBJIeHHOCTH (poduis) «buomorus» u «'eorpadus»

>abouast IporpamMma JUCHUITIMHBI «Duznoorus ]ﬁilC']CIII’Ii”I))

Hukn Xstua-Cidka-Kapnunosa, ero ¢pyHkimoHanbHoe 3HaueHue. OpraHu3zalys mnporecca aCCUMIIIIUK B KJIETKax Me3oduiuia u
00KJIaKu: 0OCOOEHHOCTH CTPOEHHS XJIOPOIUIACTOB M peakiuii gortocuHresa. Xapakrepucruka rpynn C4 pactenuii. @orocunres y
CAM- pacTeHuii: 0COOCHHOCTH OpraHU3AIMK TPOIIECCa 3amacaHus SHEPTUU U (PUKCAIIMU YTIIEKUCIOTHI BO BPEMEHH.
Jlexuus Ne 7 (2 gaca)
OHepreruueckuii 00MeH kietku. KiierouHoe IpixaHue
DepMEeHTHBIC CHUCTEMBI JIBIXaHHS. XapaKTePUCTHKA OTACNBHBIX TPYIN JBIXAaTEJIbHBIX (EPMEHTOB: MUPHIMH3aBUCUMBIC
JeruaporeHassl, (hIaBUH3aBHCHMBIE AETHAPOTEHA3bl, OKCHAa3bl. [IepeHOCUMKHM SJIEKTPOHOB: XHWHOHBI, JKEJE30CEepHBIE OeNKH,
UTOXPOMBI, X XMMUYECKOE CTPOCHUE U CBOMCTBA.
I'mukonu3. OcHOBHBIE (epMEHTHI CHHTE3a M THIPOJHM3a caxapo3bl M Kpaxmaia. DepMeHTAaTHBHBIE PEaKUUH W JHEPreTHYSCKUH
OanaHC TIMKONM3a, KOM-TIAPTMEHTALUs Ipoliecca B KieTKax pacteHuil. [nikonu3 u riarokoHeorenes. OcoOEHHOCTH TIIMKOJIN3a Y
pactenuid. OKHCIUTENBHBINA TIeHT030(0chaTHBIH UK. DepMEeHTATUBHBIC PEAKI[UH U PETYIAIus HuKiIa. KoMmapTMeHTalys KA B
KJIETKE U €r0 POk B MeTabonm3Me pacteHnit. OcoOOSHHOCTH IUKIIA TPUKAPOOHOBBIX KHCIIOT B PACTEHUSIX.
I'nuokcunaTHeId UK. [JTMOKCUCOMBI W TIIMOKCHIATHBIA HUKI. JlpIXaTenbHas JJIEKTPOHTPAHCHIOPTHAS  LIeNIb: OCHOBHBIE
KOMITOHEHTBI, CITIOCOOBI PETHCTpaluy peokc-coctossuuit. Ctpykrypa u pynkuun komruiekcoB DTL] npixanus. Ocodennoctu DTI]
JIbIXaHUS pAaCTCHUl. AbTepHATUBHAS OKCH/Ia3a, alIbTePHATHBHBIN MyTh MEPEHOCA JICKTPOHOB B JABIXaTEILHOM SN PACTCHUH U ero
(usnonoruyeckoe 3Ha4YCHUE.
OxucnurensHoe ¢dochopunupoanue. OHepruzauus MeMmOpaH mnpu ¢yHkinuonuposanun OTL[ ngeixanus. AT®- cuHTaza
MHUTOXOHIpUHA. CTPYKTypa, JOKaJIU3alys, IPOCTPAHCTBEHHAS opranu3anus. CoBpeMeHHbIEe MPEACTAaBICHU O MEXaHH3Me CHHTE3a
ATO.
Jlexuus Ne 8-9 (4 vaca)
Crpecc u ajanTanus pacTeHHH
TToHsTHE YCTOWYMBOCTH PACTCHUH. AanTanus K HeOJIaronpusITHBIM (haKTOpaM cpejibl. 3aKaluBaHHE PACTCHUH.
Huskue Temneparypsbl, Kak HeOIaronpUATHBINA (akTop. YCTOMYMBOCTh PACTEHUH K HU3KUM TeMIiepaTypaM. Beicokue Temneparypsl,
Kak HeOIaronpusaTHbIi Gakrop. Y CTOHYMBOCTh paCTCHHUIT K BRBICOKUM TEMIIEpaTypaM. 3aCOJICHUE MMOYBBI, KaK HEOJIArONpHsITHINA
(akrop. ConeycroitunBocTh pacteHuid. ['anodursl.
JlaGoparopHoe 3anstue Ne 1-4 (8 gaca)
[uTormazmarnyeckue MeMOpaHbl - KJacCU(pHUKaLUs, CTPOCHUE, CBOMCTBA, ()YHKIIUU
OrmezeneHre aKTUBHOCTH [IUTOIIA3MATHIECKHX MEMOpaH KIETKH: IIPOHULAEMOCTh, M30MpaTeNIbHas IPOIYCKHAs CHOCOOHOCTB,
0ENKU-TIPOTEKTOPBI.
JlabopatopHoe 3ansTre Ne 5-8 (8 yacoB)
Ocmoc. Knetka, kak ocMOTHYECKasl CUCTEMA, POJIb OCMOCA B KH3HEAEATENbHOCTU PACTUTEILHOTO OpraHu3Ma
[TmazmMonu3 u Aenna3smMoIu3, onpeeieHHe OCMOTHIECKOTO MOTEHIHANA TOHOILIACTA
JlabopatopHoe 3ansTue Ne 9-12 (8 yacos)
dotocuHTE3
TTurments! potocunresa. [TomydeHne ciupTOBOI BBITSXKKH MUTMEHTOB JINCTA KPAITUBBI, pa3/iejeHne MMrMeHToB MetoioM Kpayca,
OymakHast XxpoMaTorpadusi, ONTHUCCKUE U XUMHUYECKHE CBOWCTRA XJIopoduIa.
JlaboparopHoe 3ansTue Ne 13-16 (8 yacoB)
Ponb a51eMeHTOB UTaHUS B PA3BUTUH PACTEHHS
ITocTanoBKa OIbITa Ha BHISBICHUS PO MUHEPAJIBbHBIX 3JIECMCHTOB B )KU3HU paCTeHHﬁ. Ananus PE3YyJIbTATOB OIIbITA 110 BBIABJIICHUIO
POJIM MUHEPAIBHBIX 3JIEMEHTOB B XKH3HH pactens. OnpeeleHrue HUTPATOB B OpraHax pacTeHUH.

5.2. Copep:xaHue caMOCTOATEIbHON PadOTHI MO JUCHUILINHE (MOAYJII0)

Conep:xaHue 00513aTeJIbLHOI CAMOCTOATEIHHOH PadOTHI MO TUCHUILIHHE

Ne ni/m TeMbl IUCHUTINHBI Coaep:xaHue caMOCTOSITEIbHOI PadoThI HpoayKTe!
JeITeIbHOCTH

1 Baxwneiimue Monekyiisl XapaKkTepuCTUKa BXKHEHIINX  MOJICKYJ OHOJIOTHUECKOM 3HaHus 1o

OHMOJIOrHYECKOH cucremsl. benku, yrneBomsl, xxupsl, NAD, FAD, ATP JUCTUIIIIAHE
CUCTEMBI - OeITKH,

yraeBoapl, xupbl, NAD,

FAD, ATP

2 OTyIM4nTENbHBIE YePTHI MemOpaHHBIE CHCTEMbI pacTUTENbHOM KieTku. I[lnmasmanemma, 3HaHU 110
pacTUTENHHON KIIETKH - tonomnact, OIIP, ammapar [onbmxu. OcoOEHHOCTH CTPOCHUS JACLUILINHE
IUTAaCTH/BI, BAKYOJISIpHAs | IUIA3MAJIEMMbI M TOHOIUIACTA. DHAOIIA3MATHYECKUN PETUKYIIYM
CHUCTEeMa, KJIETOYHAs (OP) pacrurensHOM kieTku. IllepoxoBaThlii W raakuii OP.

CTEHKa Pa3nmuuHble (YHKIMOHABHBIE YYacTKH pacTutenbHoro OIIP.
Oynkiuu  OI1P. Anmapatr Tomemxu (AI'). Crpykrypa AT.
TpaHCcOpTHBIE BE3UKYIIBI, AUKTHOCOMBI, ITY3bIPHKH.
Bakyons. Jlutuyeckuit M 3amacaroliMii  TUNBI  BaKyoJeH.
CurHanbHbIe MO-CIE0BATEIILHOCTH OENKOB, TPAHCIIOPTUPYEMBIX
B Bakyojb. Bo3HukHOBeHHe Bakyojei de novo. DyHKIHH.
Hurtockener pactutenbHO kieTku. CTpyKTypa HUTOCKENETa.
IMnasmonecst (I1J]), ux crtpoenue. TpaHcmopT BewecTB IO
I1a3MOJIECMaM.

3 Boanslii pexum u KomnnuecTBo nmorpebiisieMoit pacTeHHeM BOJIbI, COJEpKaHUE BObI 3HaHus 110
0COOCHHOCTH pacTeHUI B KJIETKaxX, TKaHAX M opraHax. MoJekynspHas CTPyKTypa H JUCLIUTUINHE
Pas3IM4HBIX ¢usnueckue cBoWcTBa BO/BL. B3aumopeiicTBre MOJEKyN BOJBI U
9KOJIOTHYECKHUX TPYIIIT ouononumepoB, ruaparanus. CocTosiHEe BOABI B KieTke. Boma

KaK CTPYKTYPHBIM KOMIOHEHT PacTUTEIbHOMN KJIETKH, €€ yuyacTue
B OMOXMMHYECKHX PEAKIIUSX.

TepMoauHaMUUECKHE TOKA3aTENIN COCTOSHHS BOJbI: aKTUBHOCTh
BOJbI, XUMHMYecKMH M BoAHbli noreHuuan. Cocrapistoimue
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BOJHOTO IIOTCHIMAJIa KJICTKH: OCMOTI/I‘ICCKI/Iﬁ, ManI/I"IHHﬁ
noTCHIMAI, NOTCHI YA  JaBJICHUA. FpaZ[I/IeHT BOJHOI'O

NIOTCHIMAJIa KaK ABWXXYIIas CUJIa IOCTYIJICHUSA U NCPCABUKCHUA
BOJIbI.

4 Poct u pa3BuTne PocT u pasBuTHe pacTeHHI: MOHSATHE, KpaTKas XapaKTepHCTHUKa 3HaHUSA IO

pacreHuii OCHOBHBIX 3TanoB. DMOPHUOHAJBHBIA 3Tal pa3BUTHS PACTECHHH. JUCLUTUINHE

I'panune! sTana, OCHOBHEIE MpoLEcCHl, perysust. KOBeHIITbHBIH
9Tan pa3BUTHA pacTeHH. [ paHMIIBI 3Tana, OCHOBHBIE IPOLIECCHI,
perymsinust. BereratuBHBIN dTanm pa3BUTHS pacTeHHUU. | paHHIIBI
JTama, OCHOBHBIE IIporecchl, perymiuus.da3za 1BeTeHUsS
TEeHepaTUBHOTO dTama pa3BUTHA pacTeHWid. [ paHumsl dTama,
OCHOBHBIE mpouecchl, perymanus. @aza  IUI0JOHOIIEHHS
TeHEepaTUBHOIO 3Tamna pa3BUTUS pacTeHuil. ['paHunel stama,
OCHOBHBIE MPOLECCH, PETYISIHA. OTal CTapoCTH M THOENH.
['panu1b! 3Tana, OCHOBHBIE IPOLIECCHI, PETYJISIIHS.

5 3HayeHne MuHepabHOrO | [ToTpeOHOCTh pacTeHHWil B BIIEMEHTaX MHHEPAILHOIO MUTAHUS. 3HaHUSA IO
MTUTAHUS UL PACTEHHUS. Copnep-xaHue U COOTHOIIEHHE MUHEPAJIbHBIX AJIEMEHTOB B TIOYBE JUCLUTUINHE
[Tytu nornomenus, U PaCTeHUAX, KOHLIEHTPUPOBAHUE YIEMEHTOB B TKaHAX PACTCHHUS.

TpPaHCIIOPTA U OynkiuoHanbHas — Kinaccupukanusa. KopeHs  kak  opraH

YTHIM3aLUU MOMJIOIEHU MHUHEPAJIbHBIX 3JIEMEHTOB, CHUHTE30B C HX

MUHEpaJIbHBIX BEIIECTB y4acTHEeM U TpaHcropTa. Pojib MUKOpPU3EL
JanpHUi  TpaHCIIOPT W KPYrOBOPOT BEMIECTB B PACTEHUHU.
TpaHciokanusi BeIIECTB W3 JIMCTBEB B JIDYT'HE OpraHbl:
(broomHEIE CUTOBHU/IHBIE JJIEMEHTHI. Co-craB
TPaHCJIOLMPYEMBIX BELIECTB (caxapa, aMHHOKHCIIOTHI, TOPMOHBI,
HEOpraHWYeCKWe WOHBI H [p.). MexaHU3M NepeaBIKECHHS
BemecTB 1o  ¢uosme. BzaumopeiictBue  (UIOSMHBIX U
KCHJIEMHBIX ~ ITOTOKOB Q30TUCTBIX BELIECTB U HOHOB.
[ornomeHne MOHOB M HMX TEpelBHKEHHE B KopHe. KierouHas
CTeHKa Kak (aza Juis IBIKSHUS HOHOB.
A3o0T. OcobeHHOCTH a30THOro OOMeHa pacTeHuil. McTouyHUKH
azoTa ISl PACTeHHMA. MunepanbHbIe ¢dbopmbl  a3oTa,
UCIIONIb3yeMble pacTeHUusIMH. (DPU3HOJIOrHYecKre OCOOEHHOCTH
MIOCTYIUICHUSI M BKJIIOUSHUSI B 0OMEH aMMHAYHOTO W HUTPATHOTO
azoTa. XapakTepUCTHKa CHUCTE€M TpaHCIOpTa HUTpaTa H
aMMoHMA. Bumoas crnenudguka ycBoeHUs! pasHbIX (OpM a3ora.
CumbuoTnveckass (UKcalUsi MOJICKYJISPHOTO a30Ta.

Conep:xaHue caMOCTOSITETbHOI padOTHI MO JUCHUNJIUHE HA BHIOOP
Ne ni/m TeMbl IUCHUTINHBI CoaepsxkaHue caMOCTOSITeIbHOM padoThI HpoayKTe!
JesiTeJIbHOCTH

1 OTIM4YUTEIbHBIE YEPTHI IlepBuyHas u BTOpHUYHAs KJIETOYHAs CTEHKA. JIMTHUHBI, BOCKA, 3HaHus 1o
pPacTUTENLHOM KIIETKH - KyTuH, cyoepuH. OOpa3oBaHHe KJIETOYHON CTEHKH. bHocuHTE3 JUCLIUIUINHE
IUIACTUJIBI, BAKyOJISIpHast | MUKpOGUOPUIIT LeN-JIIono3bl 1 UX camocOopka. Poip ammapara
cucrema, KJIeTouHast Tlonmpmxn B OuocuHTe3e snemeHTOB Marpukca. Pynkumun KC:

CTEHKa KapKacHas, 3alUTHas, TpaHCHOPTHaS, peryisTopHasi,
curHanbHasg. OnurocaxapyuHsl.

2 Boanslii pexum u AKBanopuHbl IJIa3MaJ€eMMbl M TOHOILIACTa, MX pOJIb B 3HaHus 1o
0COOEHHOCTH pacTeHUH MOJIIep>KaHUU BOTHOTO OaaHca BOMBL. JUCLIUIUINHE
pa3snuyHbIX
9KOJIOTHYECKHX TPYIIII

3 Poct u pa3sutne dopmMooOpa3oBaHne OPraHOB PACTEHUS 3HaHU 110
pacTeHui JUACLUILINHE

4 DHepreTuiecKkuii 0OMeH AccUMMWIALIMS  YIJIEKUCHIOTHl B JmcTre. JleificTBue BHEIIHHX 3HaHU 110
KIJIICTKHN CbaKTOpOB Ha (I)OTOCI/IHTG?). Paznnune B KPUBBIX 3aBUCUMOCTHU JAUCLUIITIMHE

ckopocT accuMwisin oT KoHnentpamuu CO2 u O2B ra3zoBoi
cpeae y C-3 u C-4 pacrenuii. KBaHTOBBIN BBIXOJ OTOCHHTE3A.
Tpancnopr CO2 x MectaMm (uKcanyu, poib KapOOaHTHIPasbl.
VYerpuuHas u ki1eTouHas npoBoAUMOcCTh st CO2 B 3aBUCUMOCTH
OT BHEIIHMX (pakTOpOB U BO3pacTa JIUCTa.

5 Crtpecc u aganranus NmMMyHuTET pacTeHuil. 3HaHUSA 1O
pacTeHui JIUCHIUTUINHE

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu opranu3ay U3y4eHHs: JUCUUILIMHEL OyIyT NCTIOIb30BaHbI Clielylomue 00pa3oBaTeIbHbIe TEXHOJIOTHH:

“H()OPMALMOHHO-KOMMYHHKAOHHBIE TEXHOJIOTHHU, TEXHOJIOTHS OPTraHU3aLUK CAMOCTOSATENbHON paboThl, TEXHOJIOI U

pedekcuBHOro 00y4eHHUs, TEXHOJIOTHS MOYJIBHOTO 00YUIEHUsI, TEXHOJIOTHUS UTPOBOTO 00y4eH s, TEXHOJIOT U IPYIIIOBON
JUCKYCCHU, UHTE€PAKTUBHBIE TEXHOJIIOITHHU, TEXHOJIOIHsS IPOOIEMHOT0 00y4€eHH s, TEXHOJIOIHS OPraHU3aLuy
y4eOHO-HCCIIeJOBATENbCKON AEeSITEILHOCTH, TEXHOJIOTHSI POEKTHOTO 00YUEHHMsI, TEXHOJIOTHS PAa3BUTHS KPUTHUECKOTO MBIIUICHHUSI.

5.4. Texkyuuii KOHTPOJIb, MPOMEKYTOUYHBII KOHTPOJIb 1 MPOMEKYTOYHAS ATTECTAIUS
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bannbHO-pedTHHTOBas KapTa AUCHUILIMHEI 0(OpMIIeHa KaK MPHIOKEHNE K pabouei mporpaMMe JUCIUIUINHEL.
@DOoH/1 OLIEHOYHBIX CPEJICTB VIS IPOBEJCHUS IIPOMEXKYTOUHON aTTeCTaluK 00y4aroIuXCs 110 JUCHUIUIMHE 0POPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECHIEYEHHUE

JlaTa oOpaleHus K AEKTPOHHBIM YUeOHBIM U3IaHUSIM, dIIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM, COBPEMEHHBIM 0a3aM JaHHBIX H
MH(OPMALOHHBIM CIIPABOYHBIM CUCTEMaM COBIIAJIAET C AATOI yTBepKAeHUs pabouei NporpaMMel

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpLI, COCTaBUTCIIN 33.FJI3.BI/I€, CCBbUIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOTC‘{HyIO HS}IaTeJ'H)CTBO, romg

JI1.1  [Xoxoga, E. B. Boranuka : yueOHoe mnocobue s By3oB / E. B.|Mocksa : M3natensctBo FOpaiit, 2024.
XKoxosa, H. B. CxusipeBckast. — 2-¢ U3J1., HCIP. U JIOIL
—— 206 c. — (Bwicuiee ob6pasoBanue). — ISBN
978-5-534-18007-7. — TekcT : OJNEKTPOHHBINA //
O6pasoBarenbHas miardpopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/538564

JI1.2  |Ky3uenos, B. B. @usuonorus pacreHuil B 2 1. Tom 1 : yueOnux amst|Mocksa : M3narensctso HOpaiit, 2024.
By30B / B. B. Ky3nenos, I'. A. JImutpuena. — 4-¢ u3n.,
nepepab. u  JIOIL 437 c¢. — (Beicuee
oOpazosanue). — ISBN 978-5-534-01711-3. — Texkcr :
IeKTpoHHBIH // OOpasoBatenbHas iardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/535709

JI1.3  |Ky3uenos, B. B. @uszuonorus pacreHuil B 2 1. Tom 2 : yueOnux aist|Mocksa : M3narensctso HOpaiit, 2024.
By30B / B. B. Ky3nenos, I'. A. JImutpuena. — 4-¢ u3n.,
nepepab. u  JIOIL 459 c¢. — (Beicuee
obpazosanue). — ISBN 978-5-534-01713-7. — Texkcr :
IeKTpoHHBIN // OOpa3oBatenbHas uiardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/537375

JI1.4 [[Mandwunosa, O. ®. ®duznonorusi pacTeHN ¢ ocHOBaMu MuKpoOuosnoruu :|Mocksa : U3natensctBo FOpaiit, 2024.
y4eOHUK U NpakTukyM it By3oB / O. @. ITanduosa,
H. B. IMunemukoBa. — 2-¢ u3f., ucnp. —— 183 ¢. —
(Boiciiee obpazosanue). — ISBN 978-5-534-15812-0.
— Tekcr : onexktpoHHbli // OOpa3oBaTenbHas
wiatdopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/544842

6.1.2. JlonoaHuTeIbHAS JIUTEPATYPa

ABTOpBI, cOCTaBUTENH | 3arjaBue, CChUIKA HA 3JIEKTPOHHYIO OMOIHOTEUHYIO W3natenscTBO, roj
cHCTEMY
JI2.1 |TonosaHoBa, T. 1. @usuonorus pacreHuit : yaebHoe nocodue : [16+]/ T. |Kpacnospck : Cubupckuii denepanbHbIit
. T'onosanoBa ; Cubupckuii GheaepanbHbIi yausepcuret (CDOY), 2022.

yHuBepcuteT. — 124 c. : ui. — Pesxum goctyna: mo
nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=705322.
— bubmnumorp.: c. 113-114. — ISBN 978-5-7638-4681-2. —
TeKCT : 3JIEKTPOHHBIN.

JI2.2 [Kapaces, B. H. DU3HOJIOTUS PACTEHUH : SKCIIEPUMEHTaIbHbIE Homkap-Omna : [ToBomkckuit
uccienoBanus . yueObHoe nocodue : [16+] / B. H. rOCYIapCTBEHHBIN TeXHOIOTUUECKUI
Kapaces, M. A. Kapacesa ; [loBomkckuit yHuBepcurtert, 2018.

rOCY/IapCTBEHHBIN TEXHOJIOTHUECKHI YHUBEPCHTET. —
312 c. : un. — Pexxum gocrtyna: o noxnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=494310.
— bubmnumorp.: c. 291-297. — ISBN 978-5-8158-1999-3. —
TeKCT : IEKTPOHHBII.

6.2 Tlepeyenb MPOrpaMMHOro odecnevyeHus

Acrobat reader DC;

Dr.Web Desktop security, Dr.Web Server security;

GIMP;

Moii oduc, cepBucs Sunekc 360 mist oOpazoBanus (nouta, Aunekc uck, Aunexc Tenemoct, SIHnekc nokymenTsl, Kanennaps),

MHoro$hyHKIIMOHAIBHBIH cepBHC 0OMeHa HHpopMmanueid Max;

Apxusatop 7-Zip;

Bpaysep Snnekc amns opranuzanui.

6.3 Ilepeyens HH(POPMALIMOHHBIX CHIPABOYHBIX CHCTEM, MPOo¢ecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcuTerckas OMOIMOTeKa OHIIANHY

- OBC «Opaiit»

- bazel nannex Springer eBooks

- Enunoe comepxanwue obmiero odpazosanus https://edsoo.ru/
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- bubnmorexka mudpoBoro odbpazoBareapHOro KoHTEHTa https:/Monypoxu.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHE JUCHUIIJIMHBI (MOAY JIS)

7.1|HaumeHOBaHuUE CIIEIIMATIBHOTO MTOMEIICHHS: YueOHast ayANTOPHS AJIs IPOBEACHUS 3aHATHIH JIEKLIMOHHOTO THIIA,
11a00pATOPHBIX 3aHATHH, MHIMBHYaJbHBIX KOHCYJIBTAIMA, TEKYILIEr0 KOHTPOJIS, MPOMEKYTOYHOH aTTecTallnH,
Y4eOHo-nccienoBaTebeKas 1adopaTopust O0TaHUKU M HKOJIOTHH pacTeHnil. OcHaieHHocTh: JlabopaTopHoe
00opynoBaHue (IITATUBBI, CIIUPTOBKH, MHHIICTHI, [IEMAPOBAIBLHBIC UIJIBI, MPEAMETHBIC U TIOKPOBHBIC CTEKJIA, BECHI,
BaHHOYKH, acOECTOBBIE CETKH, MaJIETKH), JlabopaTopHas nocyna (mpoOUpKH, KOJIObI, XUMUYECKUE CTAaKaHbI, MEPHBIE
LHWINHPBI, BOPOHKH, MUTIETKH, Yaiiku [Tetpu), OGopynoBaHue 11 yIeOHBIX MPaKTHK (repOapHbIe MaIKu, KOnai-Ku,
JIynbl, repbapHble ceTkH), Mukpockon-20mr., MUkpockorn OUHOKYNIApHBII-111T., bans komMOuHupoBaHHas-1mT., CTeHbI
yuebnbie-4mT., HatypanbHble 00beKThI (KOMHATHBIC PACTEHHUS, TepOapHH, BIIaXKHbIC TIPEnapaThl, KOJUICKIMH TUIOJIOB U
cemsH)-81T., I300pa3urenbHble 1ocoous (Tabauibl, MOAEIH, MYJISKH)-81T., MenoBas qocka-1mr., Kommiekr yueOHon
Mebenu

7.2|HaumeHOBaHHUE CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHE /ISl XpaHEHHS U MPO(UIAKTHIECKOTO 00CITYKHBaHUS Y1eOHOTO
obopynosanusi, JlabopanTckas kadeapsl OMOJIOTHH, SKOJIOTHH U MeTOIUKH 00yueHus. OcHameHHocTh: HoyrOyk- 1.,
ITpoekTop-1mT., Dkpan-2uir., [Tnakarel, Tabnuiel, Buneomaranrona, Peaktneel, MUKpPOCKOTIBI

7.3|HanmeHOBaHYE CIIEHAIBEHOTO TOMEIICHNUS: TOMEIIEHHE JUIS CAMOCTOSTeIbHOM paboTsl, UnTanbHbIH 3a1. OCHAIEHHOCTb:
MK-4mt. ¢ BO3MOKHOCTBIO MOJIKITIOUCHHS K ceTH «THTEepHET» M 00ecneYeHneM JIOCTYIa B AJIEKTPOHHYIO
nHpopMaoHHo-00pa3oBarenbHyto cpeny CI'CITY, IIucpMeHHbIH cToa-4 mrt., [Tapra-2 mr.

8. METOAUYECKHE YKA3AHMA 10 OCBOEHUIO TUCITUIIJIMHBI (MO Y JISI)

OcHoBHO#M (opMoli opranuzaiu paboThl MO Kypcy “®Pu3nosnorus pacteHHd” SBISIFOTCSA JICKIMH, JTAOOpATOPHBIC 3aHATUS U
caMocTosiTeNbHas paboTa cTyneHToB. KOHTPOIb 3a caMOCTOSITENILHOM paboToil odopmiieH B hopMe MHTEPAKTUBHOIO OOyUEHUS -
IIPEACTABICHUN MaTEPHAJIOB U OLICHKH PE3yJIbTAaTOB C UCIOJIb30BAHUEM 3JIEKTPOHHOM OYTHL

By3oBcKkas IeKIus — I1aBHOE 3B€HO AMAAKTHYECKOro nukia oOydenus. Ee nens — popMupoBaHue y CTyICHTOB OPUEHTHUPOBOYHON
OCHOBBI JUIS MOCIEYIOMEr0 yCBOSHHS MaTepHana METOIOM CaMOCTOSTenbHOI padoTsl. ComeprkaHHe JEKIHH JOIDKHO OTBEYAThH
CJICIYIOIINM JUJAKTUYECKUM TPeOOBaHUS

"  M3J0)KEHHE MaTepualla JEKIUH OT IPOCTOrO K CI0KHOMY, OT H3BECTHOI'O K HEU3BECTHOMY;

®  JIOTHYHOCTb, Y€TKOCTh U SICHOCTb B M3JI0’KEHUU MaTepuaa;

*  BO3MOXXHOCTb MPOOIEMHOTO M3II0KEHNUS, TUCKYCCHH, THAJIOTa C IIEJbI0 aKTHBU3AINH ASITEIBHOCTH CTYCHTOB;

"  0IOpa CMBICJIOBON YaCTH JIEKIUU Ha IOJUIMHHBIE (PAaKThI, COOBITUS, SIBICHUS, CTATUCTUUECKUE JAHHBIC;

"  TecHas CBA3b TEOPETHUECKHX IONOXKEHHWH M BBIBOJOB C NPAaKTHKOH M Oymy-Ied mpodecCHOHANBbHOH AeITeTbHOCTHIO
CTYJICHTOB.

Meroauyeckue peKOMeHJalluy AJIs IpernoaBaTesiel 1o opraHu3aliy U3y4eHus JUCUILINHBL

[IPENoaBaTellb, YNTAIOIUN JIEKIMOHHBIE KYPCBL B BY3€, IOJDKEH 3HATh CYLIECTBYIOLIE B NI€AarOrMYeCcKoi HayKe U UCIIOIb3yeMble
Ha NpaKTHKE BApUAHTHI JICKIUH, UX TUNAKTUIECKUE IMOYYUTEIbHbIE U BOCIUTHIBAIONINE BO3MOXKHOCTH, a TAKXKE UX METOAUYECKOE
MECTO B CTPYKTYpE IpoIiecca 00ydeHHS.

JlabopaTopHble 3aHATUA — 0Os3aTenbHas 4acTh PabOTHI IpH U3ydyeHUU Kypca “Dusnonorus pactenuil”. JlabopaTopHble 3aHATUSL
MIPOBOAATCS 110 Y3JIOBBIM M Hau0OoJIee CI0XKHBIM TeMaM y4eOHOH IIPOrpaMMBl.

IIpu noAroTOBKE 3aHATHS JKEJIATENBHO NPUIEPKUBATHCS CIEAYIOIETO alfOpUTMa:

"  pa3paboTka yaeOHO-METOANYECKOTO MaTepHaa;

*  (opMynupOBKa TEMBI, COOTBETCTBYIOLIEH IPOrpaMMe U TOCCTAHAAPTY;

=  ompeeneHHe IUAAKTHICCKUX, BOCIIUTHIBAIOMINX U (POPMUPYIONIHX IIeNIeH 3aHATHS;

=  BHIOOP METOJOB, IPUEMOB U CPEACTB IS IPOBEACHUS 3aHATHS,;

*  nox0op IMTEPATyphl LIS IPENOAABATENA U CTYIEHTOB;

"  [pPEeAOCTaBICHUE CTyIeHTaM 4-5 JHeH I MOATOTOBKH K NPAaKTUYECKOMY 3aHATHIO;

"  mpenocTaBIeHHE PEKOMEHIALNH O TOCIENOBATENFHOCTH N3YUEHNUS JIUTEpaTyphl (yIeOHHKH, yaeOHbIe TOCOONS, 3aKOHEI 1
MOCTaHOBJICHHSI, PYKOBOJICTBA U TIOJIOKEHHS, KOHCIEKTHI JICKIIMH, CTaTbU, CIIPABOYHHMKH, WH(POPMAIIMOHHBIE COOPHUKH,
CTaTUCTUYECKUE JAaHHbIC U JP.);

"  co3zaHue Habopa HAJISHBIX TOCOOUI.
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HanpasJIeHHOCTH (poduis) «buonorus» u «"eorpadus»

>abo4ast mporpaMma JUCUUIUIMHBI «DU3HOIIOT ST pacTEHHI»

IIpunoxxenue
BayutbHO-peHTHHIOBast KapTa JUCHUILINHEL « DU3HONIOTUS PACTCHUI
Kypc 3 Cemectp 5
Bun xontpons MuHuMansHoOe KOJIHIECTBO MakcumanbHOE
OastoB KOJINYECTBO OaJIOB

HaumeHnoBaHne pa3ena « OyHKIHOHAIbHBIE 0COG€HHOCTH PACTHTEIHLHOTO OPTaHH3MAa»
Texymuit KOHTPOIB IO pa3Aemy:
1 AynutopHas padora 10 20
2 CamocrositenbHas pabora (crenuanbHblie 00s3aTeIbHbIe (HOPMBI)
3 CamocrostenbHas padoTa (crenuanbHble GopMbl Ha BEIOOD) 9 15
KoHTponmsHOE MEpONpHATHE 110 pa3leny
ITpoMexxyTOUHBINH KOHTPOJIb 9 15
TIpomexxyTouHast aTTecTarus 28 50

Hroro: 56 100

Bunpr korTpons

[lepedens uny mpuMepsl 3aJaHUH,
KPUTEPHUHU OLEHKH U KOJMYECTBO OAIIIOB

TeMsl U1 H3y4eHHsI H 00pa3oBaTeNbHbIe Pe3yIbTaThl

Texkymmii KOHTPOJIb MO pa3je

a1y «DYHKIIMOHATIbHBIE 0CO0EHHOCTH PACTHUTEILHOIO OPraHU3May»

1

AynutopHas pabota

Pabouas TETPab. TMonHas
XapaKTepUCTHKA  BCEX  MPOBEICHHBIX
OIBITOB W OCMBICIICHHBIE BBIBOABI 10
ITOJIYYEHHBIM PE3YJIbTATaM.

[{uToruiazmaTnyeckre MeMOpaHbI - KJIacCU(pHUKAINsSA, CTPOCHUE, CBOMCTBA, (DYHKIIUU
Ocmoc. KieTka, Kak OCMOTHYECKAsi CHCTEMa, POJIb OCMOCA B JKHU3HENCITEIBHOCTH PACTUTENBHOrO opraHusMa. MoTocuHTes.
PoJib 211eMEHTOB MUTAHUSI B Pa3BUTHH PACTCHHS.

OOGpa3oBaTenbHbIl PE3yJAbTAaT: HABBIKA MPAKTHYCCKUX YMCHHH paboThl B J1a0OpaToOpuu, BIAJCHHE MPHCMAMHU aHAIM3a
pe3yabTaTOB 1a00PaTOPHBIX PaOOT ((HYHKLIMOHANBEHOW 3a/1a41) U YMEHHUE aIalTallid UX JUIs CPEAHEH IKOJIbI.

3Haer B 00beMe, 00ECICUHBAIONIEM PENOAaBaHie OHOJIOTHH, UCTOPUIO CTAHOBJICHUSI HAYKH (PUTO(PU3HOIOTHUS, OCHOBHBIC
3aKOHOMEPHOCTH (DYHKIMOHHPOBAHUS PACTUTENBHOIO OPraHM3Ma, OCOOCHHOCTEH IPOIIECCOB MHUTAHMS, POCTa M PA3BHUTHS,
BOJIHOTO M HEPreTUYCCKOro 0OMEHa, PEryssiuu, HU3UOIOTHH PACTUTEIBHON KIIETKH, 3HAYSHHE HEKOTOPHIX MPOLECCOB IS
Ouocdeps! U 11 4eI0BeKa.

VMeer: aHanM3MPOBaTh 3a1a4uy (HYHKIHOHAIBHOIO XapakTepa Ha MPUMepe PACTeHHUM, ONPEICIATh THI U BBIICISTh OCHOBHBIC
STaIbl ¥ ACHCTBUSA 10 €€ PEUICHUIO; HAXOIUTh, KPUTHUCCKH aHATU3UPOBATh, BEIOPATh HH(MOPMALHIO 110 (HH3UOIOTHH PACTCHUI
JUIsL PELICHUs IPEUIOKEHHON 3aJa4u; pemaTh 3ajady 10 (DU3HOJOTHM PACTCHHH pasIMYHBIMH CIIOCOOAMH, OLCHUBAThH
MPEeUMYIIeCTBAa W HEJOCTaTKH TOTO WIJIM HMHOTO Crmocoba pelieHus B TPHUKIATHOM AacleKTe (CebCKoe XO3SHCTBO,
OvonmKeHepysi, ONOMHIUKALUS U JP.); TPAMOTHO U JIOTHYHO PEIIaTh 3a1ady Mo GHU3HOIOTUH PACTEHUH, apI'yMEHTHPOBATh X0
€e pelICHHsT; POSKTUPOBATH YPOKU OMOJIOTHH, BKIFOYaroNIne (pyHKIHOHAIBHBIE OCOOCHHOCTH PACTEHHH, UCTIONB3YS IIPH 3TOM
JEMOHCTPALOHHBIE OTIBITHI, JJAOOpaTOpHBIE pabOThI; MPOSKTUPOBATH YPOKU OHOIOTHH IO U3YUEHUIO OCHOB (DYHKIIMOHATBHBIX
0COOCHHOCTEH pacTeHHH ¢ MCIOIb30BAHUEM COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI.

CamocrosTenpHast
paboTa (00s3aTenpHBIE

(hopmbi)

Haxonnenune 3Hanuii o purohusnoIorun

Bce Ttems kypca

3

CamocrosiTenbHas
paboTa (Ha BBIOOD)

Pedepar

IMouck n  Qukcanyst 3HAHUI O HOBBIX UCCIEIOBAHUIX B 00J1acTH PUTODH3NOTOTUH

KonTtponsHoe

MEpOIIPHUTHE

Pa3pa60TI<a CUCTEMBI BOIIPOCOB K BUJICO

OcCBOCHHE HaBBIKOB KPHUTUYCCKOI'0 aHaJIM3a BUACOMATCPUATIOB JOCTYNHBIX YE€PE3 UHTCPHET U CIIOCOOHOCTH CO3/1aBaTh Ha X
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1o paszgeny

110 TeMaTuKe PU3TOPU3NOIOTHH OCHOBE KOHTPOJIbHbIE MaTe€pHabl.

IIpomexyTouHBII  KOHTPOJb
(kxonuyecTBO OAIIORB)

50

HpOMe)KyTO'—IHafI aTTeCcTanus

HpeHCTaBHeHH B q)OHHe OLCHOYHBIX CPCACTB IJId HpOMe)I(yTO‘IHOﬁ aTTeCTaly 110 JUCIHUIIIINHE
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