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YTBEPXIAIO
[Ipopextop mo YMP u KO,
npeacenarens YMC CI'CITY
Zvrc../— HH. Kucnosa

MOIYJIb "BUOJIOIO-9KOJOTHYECKUN"
DuU3H0JI0rUs PACTEHUHA
paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a Kapenpon Buosornu, 3K0J10ruu 1 METOAUKU 00yUeHH ST

Y4eOHsblii 1an EI'®-619BT"0(5r)
Hanpasnenue mnoaroroBku 44.03.05 Ilemarormdeckoe oOpa3zoBanue (C OByMs HPOQHISIMH
TOJATOTOBKH)

Hanpasnennocts (mpodunb) «buonorus» u «I'eorpadusn»
Kpanuduxarus 0akajaBp
dopma 00ydeHuUs OuHast
OO0w1ast Tpy10eMKOCTb 43ET
YacoB 10 y4eOHOMY IIIaHy 144 Buabl KOHTPOJISI B ceMecTpax:
B TOM YHCJIE: 9K3aMEeHBbI 3

ayJIUTOPHBIC 3aHATHUS 58

caMoCTOsTeNbHas paboTa 86

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 3(2.1) Uroro
Bun 3ansaruit VIT | PIT | VIT | PIIJ
Jlexuuu 22 | 22 |22 | 22
JlabopatopHbie 34 34 | 34| 34
Koncynpranuu nepen s3x3amMeHoM 2 2 2 2
B Tom umcie uHT. 12 12 | 12 | 12
Hroro ay. 58 | 58 | 58 | 58
Konrakrhas pabdora 58 58 58 | 58
Cawm. pabora 86 | 86 | 86 | 86
Hroro 144 | 144 | 144 | 144




Hanpasnenue noarotosku 44.03.05 Ilenaroruyeckoe odpazoBanue (€ 1ByMst NpoQuIsMU IOATOTOBKH)
Hanpasnennocts (nmpo¢uis) «buonorus» u «I'eorpadus»
PaGouas nporpamMma IucHMIUIMHBL «DU3HOTIOTHS PaCTEHUI»

IIporpammy cocraBuii(u):

IIumosa Taresina KoncranTuHOBHA

[pu HaMMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAHWNYEHHBIMU BO3MOXKHOCTSMH 37I0POBbSI, KOTOPBIM HEOOXOAUM OCOOBII MOPSIOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma JUCIHUIUIAHEL

POu3no010rus PaCTEHUI

paspaborana B cootBercTBur ¢ ®I'OC BO:

DeznepanbHblil rocy1apCTBEHHBINM 00pa30BaTeNIbHbINM CTaHJAPT BHICIIETO 00pa30BaHUs IO HAIpaBICHUIO NOATr0TOBKU 44.03.05
ITenarornyeckoe obpasoBanue (¢ AByMs NMpodUISIMHU TOATOTOBKK) (YPOBEHB OakanaBpuara) (mpuka3 MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaAHUUA yqe6H0r0 IJ1aHa:

Hanpasnenue noarorosku 44.03.05 ITenaroruueckoe oOpazoBanue (¢ AByMst MPOGHISIMH MOJATOTOBKH)
Hanpasnennocts (poduib) «buonorus» u «I'eorpadus»

yrBepxkaeHHoro Yuéusim coerom CI'CITY ot 31.08.2018 mpotokon Ne 1.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Buonoruu, 3k0JI0rTuM 1 METOAMKH 00yUeHHS

TIportokou ot 28.08.2018 1. Ne 1

IlepeyTBeprkaeHa Ha OCHOBaHUM peleHus Yuenoro cosera CI'CITY
TIportokoun 3acenanus Yuenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadempoit CemeHOB A.A.

Havaneuux YOIT

\'\
; iyt

H.A. Jlomannna
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Hanpasnenue noarorosku 44.03.05 Ilenaroruueckoe odpazoBanue (¢ AByMst pOQHISIMH MOIOTOBKN)
HanpasnenHocts (npoduis) «buosnorusi» u «I'eorpadusi»
PaGouast nporpamMma JMCHUIUIMHBL «DU3HOIOTHs PAaCTEHUI»

1. LIEJIM U 3AJIAYM OCBOEHMSI JUCLUIIIMHBI (MO/LYJIST)

Henap u3ydyenusi IMCHUIINHBI: GOPMHUPOBAHNE COBPEMEHHBIX IIPEACTABICHUN O MpUpoe HU3HOIOTHIECKHX IPOLECCOB 3€IEHOr0
pacTeHus, MEXaHU3MaxX UX PEryJsUd U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOOTHOIIEHUH OpraHu3Ma ¢ BHEUIHEH cpeoi
3agaun M3yYeHUsl AMCHMILUIMHBI: (OPMHUPOBAHME CHCTEMATH3MPOBAHHBIX 3HAHWH B 00JacTH (HM3MOJIOTUM PACTEHHH C y4ETOM
conepkaresbHOH crieruduku npeaMera «buonorus» B 00meo0dpa3oBaTebHON IIKOJIE.
Obaacth npodeccuoHaNbHON AesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCHMILIUMHBI (MOJY.JI51) B CTPYKTYPE OEPA3OBATEJIBHOM ITPOT'PAMMBI

Lk (paszern) OIL: [51.0.07
2.1|Tpe603amm K NMpeIBapUTeJbHOI NOAr0TOBKe 00y4Yalomerocs:

Coaep)l(aHHe JUCIHUIIIAHBL 633preTC§[ Ha MaTcpuajIc: NMpeACcTaBJI€HHOM B IPEABIIYIINX CCTGCTBCHHO-FGO]"paCbI/I‘{eCKI/IX

((MaTeMaTI/IKa», «YueHue o rnz[pOC(bepe», <<BOT3.HI/IK3», ((3OOJ'IOFI/I$I», «Xumus» u «I'eonorusy»

2.2| AncuumimHbl (MOYJIM) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOX0IUMO KAK
npealnecTBywIIee:

«Muxkpobuomnorus», «BBeieHre B ONOTEXHOIOTHI, « DKOJIOTUD).

3. KOMIIETEHIINHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUITJIMHBbI
MOAYJIs)

OIIK-8 Cnoco0eH 0CyInecTBJISITh eAarorn4eckyio AesTeIbHOCTh HA OCHOBE CIeNHAIbHbIX HAYYHbIX 3HAHUH

OIIK-8.1 3naeT: HCTOPHIO, TEOPHIO, 3AKOHOMEPHOCTH ¥ MPUHIMIIBI MOCTPOEHHS U (PYHKIMOHUPOBAHHS 00Pa30BaATEJIHLHOIO
npoiecca, poJjib 4 MecTo 00pa30BaHMs B KH3HH YeJI0BeKa 1 0011 ecTBAa, COBPeMEHHOE COCTOsIHIE HAY4YHOI 00.J1acTH,
COOTBETCTBYIONIEH MpenoiaBaeMoMy NMpeAMeTY; NPUKJIAIHOEe 3HAUYeHNe HAYKHU; cienuuyecKue MeTo/Ibl HAy4YHOT0 MO3HAHUSA
B 00beMe, 00ecreYnBaloOleM NMpenoJaBanue yueOHbIX MpeAMeTOB

3HaeT B 00beMe, 00ecreunBaoieM peroaBaHue OMOIOrHY, HCTOPHIO CTAaHOBIICHUS HAyKU (PUTO(GU3HOIOTHUS, OCHOBHbIE
3aKOHOMEPHOCTH (hYHKI[OHUPOBAHHS PAaCTUTEIEHOTO OPraHU3Ma, 0COOCHHOCTEH! POIIECCOB MMTAHMU, POCTA U Pa3BUTHSL, BOIHOTO U
9HEPreTHIeCcKOro 0OMeHa, peryJIsiny, (PH3UOJIOTHH PACTUTENBHOMN KIIETKH, 3HaYCHHE HEKOTOPBIX MPOLIECCOB s Guocheps! 1 Ui
4eII0BEKA

4. CTPYKTYPA U COJEPKAHUE JTUCIIUIIJIMHBI (MOAYJIS)

Kon HanmeHoBaHHe pa3/ie/IoB U TeM /BU 3aHATHS/ CemecTp Yacos HHTepaxT.
3AHATHS
Pazgen 1. ®usnosiorus pacrenui
1.1 |CrpoeHue pacTUTEIBHON KIETKH, KaK eAMHON crcTeMbl /JIek/ 3 2 2
1.2 |Posb BOABI B KHM3HHU pacTeHuid. [ToroneHue u myTh JBHKEHHS BOJBI IO 2
pactenuio /JIex/
1.3 |Pocrt, pa3BuTHE U pETyIsSTOPHBIC MEXaHU3MBbI /JIek/ 3 4 0
1.4 |DOuepreruueckuii oomen kiaetku. @otocuntes. /Jlex/ 3 8 2
1.5 |DHueprernueckuii ooMeH kieTk. Knerounoe npixanue /JIex/ 3 2 0
1.6 |Crpecc u aganrauus pacrenuii /Jlex/ 3 4 0
1.7  |HuTomna3MaTHdeckre MeMOpaHBI - KilacCH(pHUKaLUs, CTPOCHUE, CBOWCTBA, 3 4 2
¢ynkimu /J1a6/
1.8 |Ocmoc. KineTka, kak OCMOTHYECKAsI CHCTEMa, POJIb 0CMOCa B 3 8 2
JKHU3HEISSITEIbHOCTH PaCTUTENbHOr0 opranusma /J1ad/
19 |®Dorocunres. /JI1ad/ 3 10 2
1.10 |Ponb 3yeMEHTOB NHUTAHUS B Pa3BUTHU pacTeHus /J1ad/ 3 12 2
1.11 |Baxseiimue MOJeKyJIbl OHOJIOTHYECKOH CUCTEMBI - O€JIKHU, YIIICBOABL, KUPHI, 3 13 0
NAD, FAD, ATP /Cp/
1.12 |OTnuuuTenbHbIEe YePTHl PACTUTEIBHON KJICTKHU - IUNIACTU/IBI, BAKyOJIIpHAs 3 15 0
cucrema, kiaerouHas crenka /Cp/
1.13 |BoxHblif pexkxuM U OCOOCHHOCTH PACTEHHH Pa3IMYHBIX dKOJIOTUIECKHX 3 15 0
rpym /Cp/
1.14 |Pocr u pa3Butue pactenuii /Cp/ 3 20 0
1.15 |3HavyeHue MUHEPAILHOTO MUTaHMA AJ1s pacTeHus. [1yTi nmoryomeHus, 3 25 0
TPAHCIIOPTa W YTHIH3aMKA MUHEpaIbHBIX BemecTs /Cp/
Koncynberauuu nepen sx3ameHoM /Koncd/ 3 2 0

5. OneHo4YHbIC M METOAUYECKHE MAaTePUAJIbI 10 AMCHUILIMHE (MO1YJII0)

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

3 cemectp, 11 jgexnmii, 17 1a60paTOpPHBIX 3aHATHI
Paznen 1. ®uznonorus pacreHuii
Jlextus Nel (2 gaca)
CtpoeHue pacTUTENIbHOM KIIETKH, KaK €AMHON CUCTEMBI
Bomnpocs! 1 3ananus
Knerka, kak OCHOBHasI CTPYKTYpHast ¥ (yHKIHOHAIbHAS €IUHUIA PACTUTEIBHOTO OpraHu3Ma
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Huronnasmaruyeckne mMemOpanel. Kiaccudukanus, crpoeHue, cBoicTBa, QyHkuuu. TpancmemOpaHHbIi mnepeHoc. [laccuBHBIN U
aKTUBHBII TPaHCIIOPT BelecTB. IlepBUYHbII U BTOPUYHBIM aKTUBHBII TPaHCIIOPT.

OCoOCHHOCTH CTpOEHMs, CTPYKTypHas M (yHKUIMOHANbHAas OpraHH3aLlHs pacTUTENbHOH KieTkd. CHMOHMOTeHHas THIoTe3a
BO3HUKHOBEHMS PACTUTEIbHON KIETKH.

IInactunnas cucrema. Tumbl IUIACTUZA, OCOOEHHOCTH CTPOEHMsS, OHTOreHe3. MuroxoHapuu pacTeHuil. OcOOEHHOCTH CTPOCHUS
MUTOXOHJIPUIA pacTEeHUH.

Jlexuust Ne 2 (2 gaca)

Pouts Bozib! B xu3HM pacTeHuid. [lornomenne u myTh ABHKEHUS BOJBI 110 PACTEHHIO
Tpancnopt BojibI 1o pacTennto. KopeHb kak 0CHOBHOI OpraH MOTJIOIIEHUS BOIbl. MeXaHu3M paliaibHOTO TPAHCTIOPTa BOBI B
KopHe. Pons pu3osiepMsbl 1 3HIOIEpPMBI B 3TOM Tiporiecce. [locTymienre Boasl B cocyabl KenieMbl. Kcuiiema — ocHOBHast
TPaHCIOPTHAsI MAaruCTPaJIb JIBUKEHUS BOJHOTO TOKA B CHCTEME «II04Ba — PacTeHUE — aTMoc(epay. XapaKTepUCTUKA «HIDKHET0» U
«BEPXHEro» JBUTraTenell BOgHOro Toka. KopHeBoe naBieHue.
Brienenue Bonbl pactenueM. ['yTranus, «miayy pacteHuil. TpaHcrupanys u ee poJib B )KU3HHU pacteHuid. KonndyecTBeHHbIE
MOKa3aTeNId TPaHCIIUpAMK: Y CTbUYHAS U KyTUKYJIsipHas Tpancnupaus. CTpoeHHe yCThUI], MEXaHU3M YCTbUYHBIX BHKEHHMH.
Bnusiaue BHEIIHUX (HaKTOPOB (CBET, TEMIIEPATYpa, BIKHOCTH BO3IyXa, TOYBHI) HA HHTEHCUBHOCTH TpaHcIupauu. CyToYHbIe

Jlexuus Ne 3-4 (4 yaca)

Pocr, pa3BuTHe U pETyIATOPHBIE MEXaHU3MBI
OCHOBHBIE YPOBHH PETYJIISIIIUN PACTUTEIHHOTO OPTaHN3Ma: KIETOYHBIA, TKAHEBOW, OpraHu3MeHHBIN. [loHsATHE MOISIpHOCTH pacTeHusI.
PerynsTopHblif KOHTYp, 3HaU€HHE B €r0 00pa30BaHUY AIMKAJIBHBIX 30H.
OCHOBHBIC IIPUHLUIIBI PETYJIILMU PACTUTENILHOIO OpranusMa. Tpoduueckuit, GUTOropMOHAIBHBIN U 3IEKTPOGH3UOIOI NUECKUH Ty Th
PeryIIsIHH.
AYKCHUHBI: IOKalIM3alys, XUMUYECKUH cocTaB, Gpusnonoruueckoe aericrsue. Cunrernueckue anaaoru MYK. I'u66epennunsr:
JIOKaJIU3alLus, XMMUYECKH cocTaB, ¢pusnonaorunieckoe aercrsue. Cunrernyeckue ananoru I'K. [{TUTOKMHUHBL: JIOKaIU3aIus,
XUMHYecKuii cocTas, Gusnonorndeckoe aeiicteue. CHHTeTHYECKHE aHANOTH. DUTOTOPMOHBI — HHTHOUTOPH! (PH3HOTOTHYECKIX
npoueccoB. Turel, MecTo o0pa3zoBaHus, GyHKIMU. VICKyCCTBEHHBIC aHATIOTH (PUTOTOPMOHOB — UHTUOUTOPOB.

Jlexums Ne 5-8 (8 vacos)

DHepreTuieckuii o0OMeH kieTkr. POTOCHHTES.
IIpeoGpa3oBaHue sHEpruu B KieTke. BHelIHUEe HCTOYHUKY SHEPTHUHU JUI OPraHU3MOB. J[Be OCHOBHBIE (DOPMBI 3aIlacaHusl SHEPTUU B
KJIETKE: IEKTPOXUMHUYECKHH NOTEHIMAJI IPOTOHOB Ha SHEPTH30BaHHBIX MEMOpaHax 1 MaKpOAPIUIECKUe CBSI3H. Y HUKAJIbHOCTh
9HEPreTHUECKHUX MPOLECCOB PACTEHHI: HOTOCHHTES U IBIXaHHE.
OneMeHTBI CTPYKTYPhI MOJIEKYJIBI XJIOPOGUILIA, OTBETCTBEHHBIE 3a (DYHK-IIUIO NIOTJIONIEHHS, 3allacaHus U IpeoOpa3oBaHus SHEPIUU B
npouecce GorocuHTe3a. MeXaHU3M IOTJIONICHHUS ¥ UCITyCKaHHS CBETa MOJIEKYJIOH; CIIEKTPHI IOTIIOIEHHS. DIIEKTPOHHO-
BO30YX/ICHHBIE COCTOSIHUS XJIOPOGUIIOB, IyTH UX A€3aKTUBALIUU.
Xnopodui-6enkoBbie komiuiekehl (XbK); MexaHu3Mbl 00pa3oBaHusl, 3HAYCHUE CBSA3H MUTMEHTOB ¢ O0eikoM. OpueHTauus
nurmMeHToB B XBK. Me-XxaHu3Mbl 3HEpPreTH4ecKoro B3auMOJEHCTBUsL ~ IMIMEHTOB B KOMIUIEKCaX (3KCUTOHHOE B3aUMO/ICHCTBHE) U
MEXly KOMIUIEKCaMH (TI€PeXOJHbIE COCTOS-HHUS).
Ponb kapoTuHOMI0B B (hoTOCHHTE3e. AHTEHHAs (PyHKIUS, BO3OYKICHHbBIE COCTOSIHUS KADOTUHOMJOB, MEXaHU3Mbl MUTPAllUU
9HEpruu Ha XJI0poGh L. MeXxaHU3M 3aIMUTHOTO JEHCTBUS KAPOTHHOUIOB. 3HAUeHHE KCAHTO(PHIUIOBBIX IIUKJIOB Y BEICIINX PACTECHUI
W BOZOPOCIICHT; HOTONPOTEKTOPHAS (PYHKLIUS 3€aKCAHTHHA M JMa30KCAaHTHHA.
IepBuunsie nporeccs GoTocuHTE3a, UX CTPYKTYpHO-(QYHKIIMOHANbHas opranu3anus. [IpencraBnenne o GoTocUHTETHUECKOM
eauHuIe. AHTECHHBIH KOM-TUIEKC, PEaKIIMOHHBINA IIEHTP. MeXaHn3Mbl MUTPAIIIH SHEPTUH B XJIOPOILIACTAX.
DneKkTpoH-TpaHcHopTHAs enb GoTtocunTesa. [Ige porocucrembl. Komno-uentsl OTL] u nocneoBaTenbHOCTh EPEHOCA AIEKTPOHA
1o nenu (Z-cxema). Lluknuueckuil, HEUKIMYECKUH U ICEBIOIMKINIECKUH IIEKTPOHHBIN TpaHcIOpT. OCHOBHBIE (PyHKIIMOHATILHBIE
komriekcsl DTI (PC-1, DC-2,), ux cTpykrypa u pyHkunu. O0pa3zoBaHHe aKTHBHBIX Gopm kuciopoa. [Tporeccs
(dorounrnbupoBanust U GoTONECTPYKIUH; 3AIUTHBIC MEXaHU3MBI XJIOPOILIACTOB.
®dotocunrernueckoe Gochopunrpopanre. OCHOBHBIC THIIBI, X (PU3UOIO0-TUYECKOE 3HAYCHUE, MEXaHU3MBbI PETyJIsiun. MeXaH3Mbl
9HEPreTUUECKOTO CO-MPSHKEHUSI TPAHCHOpPTa AEKTPOHOB 1 cuHTe3a AT®. Compsratomue hakTopsl GoTohochopumrpoBanus, ux
(hyHKLNH, CTPYKTYpa, MEXaHU3M JICHCTBHUSI.
KoneuHble TPOIyKTHI CBETOBON M TEMHOBOI! (ha3bl poTocnHTe3a. XMMHU3M TPOIECCOB  aCCUMWILILHMU yIiiepona B (POTOCHHTE3E.
Hcnonp3oBaHKue NPOyKTOB CBETOBOM CTaJNM [yl aCCUMIIIALMK yriiekucioThl. [luxi KanesBuHa, ocHOBHBIE ()epMEHTHI U MEXaHU3MBI
perymsiun nukina. Goronsixanue. @OI1- kapOokcHIasa, ee XapaKTepUCTHKA U JIOKATTHU3aIIHs.
Hukn Xatua-Ciaka-Kapnnnosa, ero GpyHkIroHanbHoe 3HaueHne. OpraHu3aiys nporecca aCCUMUIISIIMN B KIIETKax Me30(puua U
00KJIaJKH: 0COOCHHOCTH CTPOECHHUS XJIOPOIIACTOB U peakiuid porocunTe3a. Xapakrepucruka rpynn C4 pacrenuit. orocunres y
CAM- pacTeHuii: 0COOEHHOCTH OPTaHU3AIMHU MTPOLIeCcca 3aacaHys YHEPTUU U (PUKCAIUH YTIICKUCIOTH BO BPEMEHH.

Jlexums Ne 9 (2 gaca)
OHeprerudeckuii oOMeH kietku. KierouHoe npixanue
DepMEHTHBIE CUCTEMBI AbIXaHHs. XapaKTePHCTHUKA OTACIBHBIX TPYIII AbIXaTeIbHBIX ()EPMEHTOB: MUPUIMH3aBUCUMBIC
JIeTUAPOTeHa3bl, (JIaBUH3aBUCHUMBIE IETUAPOTeHa3bl, OKCHa3bl. [IepeHOCUNKY JIEKTPOHOB: XUHOHBI, KeJIe30CEePHbIE OEKH,
HUTOXPOMBI, UX XUMHUYECKOE CTPOEHHE U CBOMCTBA.
I'mukonu3. OcHOBHBIE PEPMEHTBI CHHTE3a U THAPOJIM3a CaXxapo3bl U KpaxMana. DepMeHTATUBHBIC PEaKIIUU U YHEPreTHYCCKUN
OaJjlaHC TIIMKOJIM3a, KOM-TIAPTMEHTALMs Mpolecca B KJIETKaX pacTeHui. I ukonu3 u rimokoHeorene3. OCoOOEHHOCTH IIIUKOJIN3a Y
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pactenuii. OkucnuTenbHbIN IeHT030(h0chaTHbIH UK. DepMEeHTATUBHBIC PEaKIMK U PETYJISLUs HuKiIa. KoMmapTMeHTalus uKia B
KJIETKE U ero poJib B MeTabonu3me pacreHnid. OcCOOEHHOCTH IMKIIa TPUKAPOOHOBBIX KUCIIOT B PACTEHUSX.

I'muokcumatHeIi UK. [ THOKCHCOMBI M TTMOKCHIIATHBIN UK. JIpIXaTenpHas

2JIEKTPOHTPAHCIIOPTHAS  1LI€IIb: OCHOBHbIE

KOMITOHEHTBI, CIIOCOOBI perucTpaiu peaokc-coctosuuit. Ctpykrypa u pynkunu kommiekcoB DT apixanus. Ocobennoctu DTL]
JIBIXaHUS pacTeHU. AJbTepHATUBHAS OKCHJIa3a, aIbTEPHATHBHBINA Iy Th IEPEHOCA 3JIEKTPOHOB B JABIXaTEIbHOM LENH PACTEHUH U €ro

(usnonorunyeckoe

3HAUYCHHUC.

OxucnutensHoe GocdopunupoBanue. DHeprusaius MemOpan npu GpyHkuuonuposanuu ITI gpixanus. ATD- cunTaza
MUTOXOHIIpHUil. CTPYKTYpa, JOKAIH3aIHsl, IPOCTPAHCTBEHHAs oprann3anusi. CoOBpeMEHHBIE MPEACTABICHHUS 0 MEXaHH3Me CHHTE3a

ATO.

Jlextust Ne10-11 (4 gaca)
Crpecc ¥ aiantaius pacTeHHUi

TToHsATHE YCTONYMBOCTH PACTCHUH. AanTanus K HeOJIaronpusITHBIM (haKTOpaM Cpejibl. 3aKaluBaHHE PACTCHUH.

Huskue TeMmepaTtypbl, Kak HeOIaronpusaTHeIA GakTop. Y CTONYMBOCTh PACTCHHH K HU3KUM TeMIlepaTypaM. Beicokue Temiieparypel,
KaK HeOJIaronpHsaTHBIH (hakTop. Y CTOHYUBOCTD paCTEHUH K BBICOKUM TeMIepaTypaM. 3acoJICHHE MTOYBbI, KaK HeOIaronpusTHBIH
(akrop. CosieycTOHYNBOCT pacTeHUi. ["anouThI.

Jla6opaTopHoe 3anstue Ne 1-2 (4 gaca)

[{uTorazmarnyeckue MeMOpaHbl - KJIacCU(pHUKAINS, CTPOCHUE, CBOMCTBA, (DYHKIIUU
OrmezieneHre aKTUBHOCTH [IUTOIIA3MATHUSCKUX MEMOPaH KICTKH: IIPOHUIIAEMOCTb, M30HpaTelIbHas MPOIYCKHAsS CIIOCOOHOCTb,
0ENKU-TIPOTEKTOPBI.

JlaGoparophoe 3ausitue Ne 3-6 (8 yacon)

Ocmoc. Knertka, kak ocMoTHUeCKas CHUCTEMA, POJIb OCMOCA B )KU3BHCACATCIIBHOCTH PACTUTCIIBHOI'O OpraHn3Ma

IIna3zmonu3 u JACTIIa3MOJIN3, OIIPEACICHNEC OCMOTHYCCKOTO ITOTCHIKAJIa TOHOILIaCTa

JlaGoparopHoe 3ansrue Ne 7-11 (10 wacos)
dotocunres

IMurmenTs! poTtocunTesa. [lonmydeHne cCMpTOBOH BBITSHKKH MUTMEHTOB JIMCTa KPAIUBEI, pa3jeleHre MITMeHTOB MeTogoM Kpayca,
OyMaxkHast xpoMarorpagus, ONTHYECKUE CBOMCTBA XJIOPOhUILIA.

Jla6oparophoe 3anstue Nel2-17 (12 wacoB)
PoJib 371eMEHTOB MUTaHUSI B PA3BUTHH PACTCHHS

IlocTaHoBKa OmbITa Ha BBHISBICHUS PO MUHCPAJIBHBIX 3JICMEHTOB B JKM3HU paCTeHHﬁ. Ananus PE3YJIbTATOB OIIbITA 10 BBISBJICHUIO

POJIM MUHEPATIbHBIX 3JIEMEHTOB B JKH3HH pacTenst. OnpeieneHne HUTPAToOB B OpraHax PacTeHUH.

5.2. Copep:xaHue caMOCTOSATEIbHOM PadoThI MO JUCHUILIIUHE (MOAYJIIO)

Conep:xaHue 00s13aTeIbHOI CAMOCTOSATEIHLHOM PadOTHI MO TUCHUILINHE

Ne /i TemMbl TUCHUTITIMHBI CoaepsxkaHue caMOCTOAITEIbHON PadoThI HpoayKThbI KesTeaLHOCTH
1 Baxwneiimume Monekyisl XapakTepuCTHKA BAKHEHIINX — MOJIEKYJI 3HaHUs 110 JUCLUIUINHE
OMOJIOrHYECKOH OMOJIOTHYECKOW  CHCTEMBI. besku, yriieBoabl, JKUPHI,
CHCTEMBI - OEJIKH,
yrIeBoabl, )upbl, NAD, NAD, FAD, ATP
FAD, ATP
2 OTyIn4nTENbHBIE YePTHI MeMmOpaHHbIE CHCTEMBI PACTHTEIILHOW KIIETKH. 3HaHUs 110 JUCLUIUINHE
pacTUTENBHON KIIETKH - [Mnasmanemma, Tonorutact, JI1P, annapat I'onbmxu.
IUTaCTH/IBI, BAKyOJISIpHAsS OCOOEHHOCTH CTPOCHUS MIa3MajIeMMbl U TOHOIUIACTA.
cucrema, KJIeTouHast Oupomnazmaruueckuil petukynym (OP) pacturenbHoi
CTEHKa knetku. [llepoxoBaTerit u rmagkuit OP. Pazniansie
(yHKIMOHANIBHBIE YYacTKH pacTutensHoro OI1P.
Oynxann O11P. Anmapar lNompmxu (AD). CtpykTypa
AT'. TpaHcnopTHBIE BE€3UKYJIbI, TUKTHOCOMBI, ITy3BbIPbKH.
Bakyoup. JInTHueckuil 1 3anacarlinii TUIIbI BAKyOJICH.
CurHajbHbIC TI0-CIIEI0BATEIBHOCTH OEIIKOB,
TPaHCHOPTHUPYEMBIX B BaKyoJIb. BO3HHUKHOBEHHE
Bakyonei de novo. dynkiuu. [{urockener
pactutenbHO# kieTku. CTpyKTypa IIUTOCKEeTa.
[Mnasmonecst (ITM), ux ctpoenue. TpaHcopT BelecTs
T10 TUIa3MOJIeCMaM.
3 Boanslii pexum u KonmuecTBo nmoTpebisieMoit pacTeHHEM BOJBI, 3HaHMs 0 AUCLUIINHE

0COOEHHOCTH pacTeHUI
pa3IUYHbIX
9KOJIOTHYECKHUX TPy

COJZIep>KaHUE BOJIBI B KJIETKAX, TKAHAX U OpraHax.
MonekysipHast CTPYKTypa U (pu3n4eckue cBoicTBa
BOABI. B3aumoseiicTBie MOIEKYIT BOJBI U

6I/IOHOJ'II/IMS])OB, ruaparanuys. CocTtostHHIE BOJIbI B KJIIETKCE.

Bona kak cTpyKTypHBIif KOMIOHEHT PaCTUTEIBHON
KJIETKH, €€ y4acTHe B OMOXMMHUUYECKUX PeaKLUsX.
TepMoarHaMUUECKHE OKA3aTENN COCTOSHUS BOJIBL:
AKTHBHOCTb BOJbI, XUMUYECKUN ¥ BOJHBIN IOTEHLIUAL.
Cocrapsonye BOJIHOIO MOTEHIMANA KIETKH:
OCMOTHYECKHH, MATPUYHBIA MOTEHIMAJ, MOTEHLHAI
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JABJICHUS. FpanHeHT BOJHOT'O ITOTCHITHAJIa KaK
JBIDKYIIAA CyJia HOCTYIIJICHUA U NEPCABHMIKCHHSA BOABI.

4 Poct u pa3BuTne PocT u pa3BuTHe pacTeHHi: TOHATHE, KPAaTKas 3HaHMS [0 TUCIUTUINHE
pacreHuii XapaKTepUCTHKa OCHOBHBIX TAroB. OMOPHOHAIBHBII
9Tam pa3BUTHA pacTeHui. [ paHuIB! ATama, OCHOBHBIE
nporeccsl, perysaius. KOBeHUIIbHBIH Tarn pa3BUTHS
pacteHuil. ['paHuIIbI STana, OCHOBHBIE MTPOLIECCHI,
perynsauus. BereraTuBHbII 3Tan pa3BUTHS paCTEHHA.
['panuns! 3Tamna, ocHOBHBIE MpoIiecChl, perysnus. Pa3za
LBETEHUS TEHEPATUBHOI'O 3TaIa Pa3BUTUS PACTCHHUM.
['panune! sTamna, ocHOBHBIE MpoIiecchl, perysinus. daza
TUIOJJOHOIICHNUS TeHEPAaTHBHOTO dTaNa Pa3BUTHS
pacteHuid. ['paHuibl 3Tana, OCHOBHBIE ITPOLECCHI,
peryisius. Tar cTapocTy U rubenu. [ paHuIls! dTana,
OCHOBHBIE IIPOIIECCHI, PETYJIISIIHSL.

5 3HayeHne MuHepabHOrO | [ToTpeOHOCTH pacTeHui B AIeMEHTaX MUHEPAILHOTO 3HaHMS 110 TUCIUILINHE
MTUTAHUS I PACTSHUS. nuranus. Copep-KaHue U COOTHOLICHUE MUHEPAIbHBIX
[Tyt nornomenus, 9JIEMEHTOB B II0YBE U PACTCHUX, KOHIEHTPUPOBAHHE
TpPaHCIOPTa U 3JIEMEHTOB B TKaHAX pacTeHus. DyHKIMOHaJIbHAS
YTHIN3AIAN ki1accuukanus. Kopenb kKak opras ImorIonieHust
MUHEpaJIbHBIX BEIIECTB MHUHEPaJIbHBIX DJIEMEHTOB, CHHTE30B C UX Y4aCTHEM U

TpaHcnopTta. Pors MuKOpH3EL.

JaneHuil TpaHCTIOPT U KPYTOBOPOT BEILECTB B PACTCHHH.
TpaHcioKays BEECTB U3 JINCTHEB B IpyTHe OPTaHbl:
(rosMHBIe cuTOBUHBIE AneMeHThL. Co-cTaB
TPaHCIIOIHUPYEMBIX BEIECTB (Caxapa, aMHHOKHCIIOTHI,
TOPMOHBI, HEOPraHMYECKHE HOHBI U Ap.). MexaHu3M
NepeIBIDKESHUSI BelecTB 1o (rooMme. BzanmoneticTBue
(JIOAMHBIX 1 KCWIEMHBIX ITOTOKOB a30THCTHIX
BEIECTB W HOHOB.

ITornolieHne HOHOB M MX MEePEABIKCHHE B KOPHE.
Kierounas cTeHka kak (asa st ABHKEHHS HOHOB.
A30T. OCOOEHHOCTH a30THOTO 0OMEHA pacTEeHUI.
Ucrtounuku a3ora s pacteHuii. MmuHepaibHbIE
(hopMBI a30Ta, UCHOJIBb3yEMbIE PACTEHUAMM.
Ouznonoruueckre 0COOCHHOCTH OCTYIUICHUS U
BKJIIOYECHUS B OOMEH aMMHAaYHOTO ¥ HUTPATHOTO a30Ta.
XapakTepuCTHKA CUCTEM TPAHCIIOPTa HUTPATA U
amMMOHUS. BunoBas cnenuduka ycBoeHHUs pa3HBIX HOpM
aszora. CuMmbuotuueckass Qukcanust MOJIEKYJSIPHOTO
asora.

Copep:kaHue caMOCTOSTEIbHOI PaGoThI M0 AMCHUTIIMHE HA BHIOOP

HpO}IyKTbI JACATCIABHOCTH

Ne n/m TeMbl IHCIHMILITAHBI Conep:xaHne caMOCTOATEJILHON PaGoOThI
1 OtmmuurensHsle | [lepBudHas ¥ BTOpUYHAs KJICTOYHAS CTeHKA. JINTHUHBL, 3HaHUA 110 UCIUIIINHE
ICPTEI PACTUTEIIEHON BOCKa, KyTHH, cyOepuH. OOpa3oBaHue KIETOYHON

KJIETKH - IU1ACTUJBL,
BaKyOJISIpHAsl CUCTEMA,
KJIETOYHAs! CTEHKA

CTEeHKH. BrocuHTe3 MUKpOGUOPHILT LIEN-JII0N03bI U UX
camocbopka. Poms anmapara  T'ombku B OHOCHHTE3€
aneMenToB Marpukca. dyrxunn KC: kapkacHas,

3aIIUTHAS, TPAHCIIOPTHAS, PETYJIITOpHAs, CUTHAJIbHASL.

OunurocaxapuHsl.
2 BoaHslii pexuM 1 AKBaIopuHsblI IJ1a3MaleMMBbl M TOHOIIACTA, UX POJIb B 3HaHUS 10 JUCLIUTLTHHE
0COOEHHOCTH pacTeHUI MoJIep’KaHUU BOJHOTO OajlaHca BOJIBI.
Pa3NUYHBIX
9KOJIOTHYECKHX TPYIII
3 Poct u pa3sutue ®dopmMo0oOpazoBaHUE OPraHOB pacTECHHS 3HaHUs M0 AUCIUTLTHHE
pacTeHui
4 DHepreTuueckuii 0OMeH AccuMmIALMS YTIEKUCIOTH B ucTe. [leiicTBue 3HaHUS O JUCHUIIIINHE
KIIETKH BHENIHUX (akTOpoB Ha poTocunTe3. Pazmmune B KpUBBIX
3aBHCUMOCTH CKOPOCTH aCCUMUJIALIMU OT KOHIICHTPAIMU
CO2 u O2B razosoii cpene y C-3 u C-4 pacteHuil.
KBanToBslii Beixoz hotocuntesa. Tpancrnopt CO2 k
MecTaM (HKCalUH, POJIb KapOOaHTHIpas3bl. Y CThHYHAS U
KJeToyHast npoBoguMocTs aist CO2 B 3aBUCUMOCTH OT
BHEIIHUX (paKTOPOB M BO3pACTa JIUCTA.
5 Crpecc u aganTanus VMMyHHUTET pacTeHH. 3HaHUA 110 JUCIUIUINHE
pacTeHui

5.3.006pa3oBaTteibHbIE TEXHOJIOTHHU
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IIpu opranu3ay U3y4eHHs: TUCIUILIHHBI Oy IyT UCTIOIb30BAaHbI CleIyIOIe 00pa30BaTeNbHbIC TEXHOIOTHH:
“HGOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, TEXHOJIOTUS OPraHU3aI[MH CAMOCTOSTEIBHON PadOThI, TEXHOJIOTHS
pedaekcuBHOro 00y4eHHMs, TEXHOJIOTHS MOLYIBHOTO 00yUYEeHUSI, TEXHOJIOTHSI UTPOBOTO 00YUIEHHSI, TEXHOIOTHH TPYIIIOBOH
JUCKYCCHH, HHTEPAKTHBHbIE TEXHOJIOIMHU, TEXHOJIOTHs NP00IeMHOro 00y4eHus], TEXHOJIOTHsl OPraHU3aluu
y4eOHO-HCCIIeJOBATENbCKON AESITEILHOCTH, TEXHOJIOTHSI MPOEKTHOTO 00YYEHHsI, TEXHOJIOTHS PAa3BUTHS KPUTHUECKOTO MBIIUICHHUSI.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUHBII KOHTPOJIb U MPOMEKYTOUHAS ATTeCTAIUs

BanneHO-peiiTuHTrOBast KapTa AUCHUILIMHBL 0)OPMIICHA KaK MPHIoXKeHre K paboueil mporpaMMe TUCIUIUINHBL.
®oHJ OLIEHOUHBIX CPECTB JUIS IPOBEICHMUS TPOMEKYTOUHOM aTTeCTaluK 00YJaOIIUXCsI O TUCHUIUINHE 0)OPMIIEH OTIEIbHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOpHI, 3arnaBue, CChUIKA Ha AJIEKTPOHHYIO ONOIMOTEUHYIO CUCTEMY WznarenscTBo, rox

JI1.1 {JI. U. Kypcanos, H.
A. Komapuanukwmii, K.

. Meiiep [u np.]

Boranuka / pen. JI. U. KypcaHoB. — 5-e u3n., mepepab. — Tom 1. Aratomust
u mopdonorus. — 421 c. — Pexxum pocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=223923. — ISBN 978-5-

Mocksa : ['ocygapcTBeHHOE
y4eOHO-TIeIarOrnIeCcKOoe
n31aTeanLCcTBo, 1950.

4458-5639-9. — TeKCT : YIEKTPOHHBIH.

JI1.2 |IIarynuna, C. K. Boranuka. Cucremaruka pactenuii : yueonoe nocodue / C. K. [IaTyHuHa,
H. M. KntounukoBa ; MOCKOBCKHI IEeIaroruyecKuii rocyJapCTBEHHBIN
yHuBepcuter. — 124 c¢. — Pexum pocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=240522. — ISBN 978-5-

7042-2473-0. — TekcT : DIEKTPOHHBIH.

Mockaga : [Ipomereit, 2013.

JI1.3 |3aBumonckas, T. C. |boranmka: anaToMus u MOpGOJIOTHS : Kypc JIEKIUH : ydeOHOe mocooue :
[16+] / T. C. 3aBumoBckas. — 213 c. — Pexxum joctyma: 1mo mojmiucke. —
URL: https://biblioclub.ru/index.php?page=book&id=484135. — ISBN

978-5-4475-9635-4. — TekCT : 3IEKTPOHHBIH.

Mocksa ; bepnun : Jlupekt-
Menua, 2018.

6.1.2. JlonotHUTeILHAS TUTEPATYpa

ABTODBI,
COCTaBUTEIH

33.1"J'IaBI/Ie, CCBhUIKa Ha 3JICKTPOHHYIO 6I/I6J'II/IOTC‘{Hy}0 CHUCTEMY I/I3)13,T€J'H)CTBO, rox

JI2.1 Mormkap-Oma
IToBoKCKMI
TOCYAapCTBEHHBII
TEXHOJIOTUUECKHUI

yHuBepcuteT, 2018.

Kapaces, B. H. DU3HONIOTHS PACTCHUH : IKCICPUMEHTAIBLHBIC UCCIICIOBAHUS © yU4eOHOE
mocobue : [16+] / B. H. KapaceB, M. A. Kapacesa ; IloBomkckuit
TOCYAAapCTBEHHBIN TEXHOIOTHYECKUH yHIBEepcUTeT. — 312 c. : mir. — Pexxum
JlocTyma: o MOJIITUCKE. URL:
https://biblioclub.ru/index.php?page=book&id=494310. — bubmawmorp.: c.

291-297. — ISBN 978-5-8158-1999-3. — TekcT : 3J€KTPOHHBIH.

6.2 IlepeyeHs MporpaMMHOro oéecreveHust

- Acrobat Reader DC

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

- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusatop 7-Zip

6.3 IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, NPO(ecCHOHAIbHBIX 0a3 JaHHBIX

- OBC «YHuBepcuTeTCKask ONOIHOTEKA OHIIANHY

- bazel nanneix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHbBI (MOYJIST)

7.1|HanmeHOBaHME CIENUATIBHOTO IIOMEIIEHHUS: yueOHast ayANTOPHS IJIsl IPOBEACHUS 3aHATHH JISKIIMOHHOTO THIIA,
11a00paTOPHBIX 3aHATHH, HHAMBH/YaIbHBIX KOHCYJIBTAIMN, TEKYILIEr0 KOHTPOJISI, POMEXYTOYHOM aTTecTaluu, Y 4eOHo-
UCCIIeIOBATENbCKAs JIA00paTOpHsl OOTAHUKH M DKOJIOTHU pacteHuid. OcHaieHHOCTh: JlabopatopHoe 000pynoBaHue
(ITaTHBBL, CIUPTOBKH, MUHIIETHI, EMApOBAIBHBIC UTJIbL, IPEAMETHBIC H TIOKPOBHBIE CTEKIIA, BEChI, BAHHOYKH, aCOECTOBBIE
CeTKH, nanetkn), JlJaboparopHast mocyaa (mpoOUpPKH, KOJIObI, XUMHUECKUE CTAKAHbI, MEPHBIC LIMIIUHAPBI, BOPOHKH, TTHIICTKH,
yamku [lerpu), O6opynoBanue i yueOHBIX NPaKTHK (repOapHbIe MarKy, KONai-KH, JIyTbl, TepOapHble CETKN),
Muxkpockon-20mt., Mukpockor OUHOKyJIspHbIN-1mT., bans komOunupoBanHas-1mr., Crenap! yueOubie-4mr.,
HatypanbHbie 00beKTHI (KOMHATHBIC PACTEHUS, FepOapyy, BIIAXKHBIC TPENapaThl, KOJUICKIUH [I0I0B U CEMsH )-8IIIT.,

MN3o6pasurenbHble TocoOHs (TaONIUIBI, MOJIENN, MYJISDKH)-811T., MenoBas nocka-1mr., KoMmruiekt yue6Hoit Mebenu

7.2|HaumeHOBaHuUE CHIENMATBHOTO OMEIIECHHS: TOMEIIEHHE U1l XPaHEHHS U MPOPUIAKTHUECKOTO 00CITYKHBaHUS Y4eOHOTO
obopynoBanus, JlabopanTckas kadenpbl OMOJIOTHH, SKOJIOTHH U MeTOMKK 00yueHus. OcHaieHHocTh: HoyTOyK-11mT.,

IIpoextop-1mr., Dkpan-2mr., [Inakarsl, Tabmuier, Buneomaraurona, Peaktnsbl, MUKPOCKOITBI

7.3|HaumeHoBaHue crielManbHOTO MOMEIIEHHS: TOMEIIEHHE JJIsl CAMOCTOATENILHON paboThl, YnTanbHbli 3ai1. OCHALICHHOCTS:
TIK-4mt. ¢ BO3MOXKHOCTBIO MOJKIIOUEHHS K ceTn «IHTepHeT» 1 00ecredeHneM JOCTyIa B AJIEKTPOHHY0 HH(OPMAaLMOHHO-

obpazoBarenbhyto cpeny CI'CITY, IIucemennslii cron-4 wr., ITapra-2 mr.
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8. METOAUYECKHUE YKA3AHUA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JI)

OcHoBHO# QopMoii opranu3anuu padboThl Mo Kypey “@HU3HOSIOTHs pacTeHUH”  SIBJISIOTCS JICKIMHU, TPAKTUYCCKUE 3aHITUS U
camocTosTeIbHas paboTa cTyAeHToB. KOHTpOIIb 32 camocToATeNIbHOM paboToit oopmieH B popMe HHTEPAKTUBHOTO 00yUeHUS -
MPEICTAaBICHUN MaTEPHUAJIOB M OLIEHKH PE3yIbTaTOB C HCIOJIb30BAHUEM HIICKTPOHHON TTOUTHI.

By3oBckast 1ekuus — riIaBHOE 3BEHO JTUIAKTHUECKOro IMKIa o0ydeHus. Ee 1ens — hopMupoBaHue y CTYICHTOB OPUEHTHPOBOYHON
OCHOBBI JUTSI TTOCTIEAYIOIIETO YCBOSHUS MaTeprala METOIOM CaMOCTOSITeNIbHOH padoThl. CoepikaHue JEKIUH JOJHDKHO OTBEYaTh
CJICAYIOIIUM JTUIaKTHIECKUM TPEOOBAHUSIM:

M3JIOKEHUE MaTepHaia JICKIMU OT MPOCTOTO K CIOKHOMY, OT U3BECTHOTO K HEM3BECTHOMY

JIOTMYHOCTb, YETKOCTh U SICHOCTb B M3JIOKEHUU MaTepuaa;

BO3MOKHOCTB ITPOOJIEMHOTO M3JI0KEHHSI, TUCKYCCHH, THAJIOTa C LeJIbI0 aKTHBU3AIMHU JEeITeIbHOCTH CTYACHTOB;

0I10pa CMBICJIOBOM YaCTH JIEKIIUU Ha TIOAJIMHHBIE (haKThl, COOBITHS, SIBJICHUS, CTATUCTUYECKHUE JIaHHbIE,

TECHasI CBSI3b TEOPETHYECKHUX MOJI0KEHHH 1 BHIBOAOB € MPAKTUKOM U Oyay-1ei mpodhecCHOHaIbHON NS TENbHOCTRIO CTYACHTOB.
IIpenonaBaresp, YUTAONIINI JEKIIMOHHBIE KypCHI B By3€, JOJDKEH 3HATh CYIECTBYIOIINE B MEAarOrnYeCcKoil HayKe U HCIOJIb3yeMble
Ha MPaKTHKE BapHUAHTHI JICKIHH, X TUIAKTHIECKHE IIOYINTEIbHBIE X BOCIIUTHIBAIOIINE BO3MOKHOCTH, & TAK)KE HX METOJHIECKOE
MECTO B CTPYKTYpe Ipolecca 00y4eHusl.

JlaGopatopHblie 3aHATHS — 00sI3aTeNbHAs YacTh paOOThI PH U3yUeHUU Kypca “@usnonorus pacteHuii”. JlabopatopHbie 3aHATHS
MIPOBOJIATCS 110 Y3JIOBBIM M HanOoJIee CI0KHBIM TeMaM y4eOHOH MpOrpaMMBl.

IIpu moaroToBKE 3aHATHS JKEJATENEHO PHAEPKUBATHCS CICAYIOIIETO alfTOPUTMa:

-pa3zpaboTka y4eOHO-METOIUUECKOr0 MaTeprana;

- (hopMyITHPOBKA TEMBI, COOTBETCTBYIOLIEH ITPOTrpaMMe U TOCCTaHIapTY;

-OlpeeTICHUE TUIaKTHUECKUX, BOCIIUTHIBAIOIINX U (POPMUPYIOIINX LENei 3aHATHS;

- BEIOOpP METOJIOB, IPHEMOB ¥ CPEJICTB JJISI IPOBEICHHS 3aHATHS;

- o100 JIUTEPATYPHI I NPENOaBaTellsl U CTYACHTOB;

- IpeIoCTaBJICHUE CTyIeHTaM 4-5 THel IUIs IOArOTOBKH K IPAKTUUECKOMY 3aHSATHIO;

- IPEOCTABIICHHE PEKOMEHAALNI O MOCIIeI0BATEILHOCTH U3yUEHHS JIUTe-PaTyphl (yueOHUKH, yuyeOHbIE TOCOOUs, 3aKOHBI U
MTOCTaHOBJIEHHSI, PYKOBOJICTBA H TIOJIOKEHUSI, KOHCIIEKTHI JIEKIHI, CTAThH, CIIPaBOYHUKH, HH(MOPMAIIMOHHBIE COOPHUKH,
CTaTUCTHYECKUE TaHHBIE U JIP.);

- co31aHie Habopa HATJISTHBIX TOCOOUI.
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Hanpasnenue noarotosku 44.03.05 Tlenaroruyeckoe odpazoanue (¢ 1ByMst Mpo(uIsiMU OATOTOBKH)
Hanpasnennocts (nmpouis) «buonorus» u «I'eorpadus»
PaGouas nporpamMma IuCHMIUIMHBL «DU3HOIOTHS PaCTEHUI»

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

HaunmenoBanue pa3znena « PyHKIMOHAIbHbIE 0CO0EHHOCTH PACTHTEIHLHOTO0 OPraHU3May
Texymuit KOHTPOJIb TIO pa3Aeny:
1 AynutopHas padora 10 20
2 CamocrosrensHas paboTa (CriennaibHble 00s13aTenbHbIe (OPMBI)
3 CamocrosrenbHas paboTa (crnenuanbHble GopMbl Ha BEIOOD) 9 15
KoHTponbHOE MEPOTIPHATHE 110 Pa3aeTy
ITpoMesxyTOUYHBIN KOHTPOJIb 9 15
IIpomesxyTouHast aTTecTaIus 28 50

Uroro: 56 100

Buner koHTpOIIS

[epeueHs WM NTPUMEPHI 3aJaHAH, KPUTEPHU OIIEHKH U KOJIMYECTBO OAIIOB

TeMsl U1 U3y4eHHs1 1 00pa3oBaTeNbHEIE
Pe3yNbTaThl

Tekyuuii KOHTPOJIb Mo pazaeny «OPyHKIHOHATbHbIE

0COGEHHOCTH PACTHUTEJbHOI0 OPraHU3MaY

1 | Aynuropnas pabota

Pabouas TEeTpalb. Tlonnas XapaKTEpUCTHKAa BCEX MPOBEACHHBIX OIBITOB U OCMBICICHHBIC
BBIBO/IbI 110 MTOJIYY€HHBIM pE3YyJIbTaTaM.

IuronnazmaTuueckue MeMOpaHsI -
knaccuuKalys, CTpoeHHe, CBOHCTBa, PyHKIIMN
Ocmoc. KieTka, Kak 0CMOTHYECKasi CHCTEMa, POJib
ocMOCa B JKU3HEHESATEIBHOCTH PACTUTEIBHOTO
opraum3ma. @Portocunres. Ponp smeMeHTOB
MTUTaHKS B Pa3BUTHU PACTEHUSL.
OO0pazoBaTenbHbII pe3yJIbTar: HaBBbIKU
MIPaKTHYECKUX YMEHHH pabOTHl B J1a0OpaTOpPHUH,
BIaJICHUE TMpHUEMaMH aHaiu3a pPe3yJbTaToB
HaYYHOTO HMCCIIEZIOBAHUS U YMEHHE aJanTalul uxX
JUTSL CpeJTHEeH IIKOJBI.

2 | CamocrostenbHas paborta (00s3aTesbHbIE
(hopmeI)

Haxonnenue 3nanuii no GuTohu3noI0ruu

Bce temsb1 kypca

3 | CamocrosrenbHas paboTa (Ha BEIOOD)

Pegepar

Iouck n  Qukcanyst 3HAHUI O HOBBIX
HCCIEA0BAHMSX B 00s1acTH GUTOPHU3NOIOTHH

KonTtponbsHOE MeponpusThe 110 pa3aeiry

Pa3pa60TI<a CHUCTEMBI BOIIPOCOB K BUACO IO TEMATUKE (bHSTO(bI/IBI/IOJ'IOFI/II/I

OcBOCHHE HaBBIKOB KPUTUYECKOT'O aHAJIM3a
BUACOMATEPUAJTIOB JOCTYITHBIX Y€PE3 UHTCPHET U
CITOCOOHOCTH COo31aBaTh HA UX OCHOBC
KOHTPOJIbHBIC MaTCpUaJbl.

ITpoMe)xyTOYHBIH KOHTPOJIb (KOJIMYIECTBO OAIOB)

50

[IpomexyTounast aTTecTarus

[IpencrasieHsl B GOHAE OLIEHOYHBIX CPEICTB JUIs IPOMEKYTOYHOM aTTECTALNY 110 JUCLUILINHE
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