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MMOATOTOBKH)

Hanpasnennocts (mpoduib) «buonorus» u «Xumus»

Kpanudukanus O0akanaBp

®opma 00yueHus o4HAas

O6mas TpyIoeMKOCTh 4 3ET

YacoB 1o yueGHOMY IUIaHy 144
B TOM YHCIIE:

ayJIUTOPHBIE 3aHATUSL 50

CaMOCTOsITeNIbHAsE paboTa 94

Pacnpene.ﬂeﬂue YaCcoB JUCHUIVIMHBI IO CEMeCTPamM

Bunp! kKoHTpOIIS B cemecTpax:

9K3aMEHEBI 5

Cewmectp(Kypc.Homep cemectpa Ha Kypce) 5@3.1) Hroro
Bug 3ansTuit VIT | PILO | VII | PIIJ,
Jlexuuu 18 18 18 18
JlaGopatopHsie 321 32 |32 ] 32
B ToMm uncie uHT. 101 10 [ 10 | 10
Uroro ayn. 501 50 | 50| 50
KonrakrtHas pabora 501 50 | 50| 50
Cam. Pabora 94 | 94 | 94 | 94
HUroro 144 | 144 | 144 144




Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TOJTOTOBKHM),
HAIpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM
PaGouas nporpamMma IucHMIUIMHBL «DU3HOTIOTHS PaCTEHUI»

IIporpammy cocraBuii(u):

Ponuonona I'anmnna HukonaeBHa

[Mpu HanmuuK 00YYAIOIIMXCS M3 YHCIA JIUL C OTPAaHWMYEHHBIMU BO3MOXKHOCTAMHE 3JJ0POBBSI, KOTOPEIM HEOOX0ANM 0COOBII MOPSIIOK
OCBOCHHMS AUCLMIUIMHBI (MOYJIS1), O UX JKEIaHUI0 pa3padaThiBaeTCs afalTHPOBaHHAS K OTPaHUYEHHAM HX 3710pOBbs paboyast
porpamMMa JUCLHIUIUHBI (MOILYJIsT).

Pabouas mporpaMma AUCIHIUTIHEL

DuU3H0I0THS PACTCHHUI

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTebHbIA CTAHAAPT BBICLIETO 00pa30BaHUsl 110 HanpaBJeHuIo noarotoBku 44.03.05
[enarornueckoe oOpazoBanue (¢ AByMs MpodUIIMH MOATOTOBKH) (YpoBeHb OakanaBpuata) (nprka3 MuHoOpHayku Poccun ot
22.02.2018 r. Ne 125)

COCTaBJICHA HA OCHOBAaHUU y‘IC6HOFO IJ1aHa:

Hanpagnenue noarorosku: 44.03.05 ITenaroruueckoe o6pazoBanue (C 1ByMs NpOQUIAMUA HOATOTOBKH)
Hanpagsnennocts (mpoduib) «bromorus» u «XuMus»

yrBepxaeHHoro Yuéueim coBeToM CI'CITY ot 21.03.2025 mpoTtoxom Ne9

Pabouas mporpamMma oo0peHa Ha 3aceJaHuH Kadeapsl

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

[Iporoxomn ot 27.05.2025 r. Ne10
3aB. kadpenpoit CemeHOB A.A.

Hauanenuk YOIT

%

H.A. lomannna
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HATIPaBICHHOCTD (Tpouib) «bromorusn 1 «Xumus»

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

1. LIEJIM 1 3AJIAYM OCBOEHUSI JUCLUIIIMHBI (MOYJI5)

eap n3yvyeHust AMCUMIVIMHBE: GOPMUPOBAHNE COBPEMEHHBIX MIPEACTABICHHUH O MpUpoae (GU3NOIOTHYECKUX MTPOLIECCOB PAaCTCHUS,
MeXaHM3Max UX PeryJisIliMid U OCHOBHBIX 3aKOHOMEPHOCTSAX B3aMMOOTHOIIIEHUH OpraHu3Ma C BHEIIHEH cpenoi

3agaun M3yYeHMs] TUCHMIUIMHBI: (HOPMUPOBAHHME CHCTEMATHU3MPOBAHHBIX 3HAHWN B 00JaCTH (DU3HOJIOTHU PACTEHHH C Y4ETOM
coJliepKaTeNnbHON crienuduky npeamera «buosiorus» B 001meo0pa3oBaTenbHOM HIKOIIE.

Obaactb npodeccuoHaIbLHOI qesTeabHocTH: 01 OOpa3oBaHue U HayKa

2. MECTO JUCHHUTIINHBI (MOJIYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Lk (paszern) OIL: [51.0.07

2.1 |Tpe6032um;| K NMpeBapUTeIbHOI MOAT0OTOBKE 00y4Yalouerocs:

CopeprxkaHue AUCIMIUIMHBI 0a3upyeTcs Ha MaTepuaie: « AHaToMusi 1 MopdoJorus pactenuit», «Lluronorusy», «Cucremarnka
pacTeHuil ¥ rpruOOBY, « MUKPOOHOIIOTHS C OCHOBAMH BHPYCOJIOTHID)

2.2|Jucuuniaunsl (MOIYJIM) U PAKTHKH, AJ18 KOTOPHIX 0CBOEHHE AAHHOM JTHCUHMILIMHBI (MOIYJISl) HEOOXOAMMO KaK
npealecTyoLiee:

((BBe)leHI/Ie B 6I/IOT€XHOHOFI/II/I», «COHI/IB.J'ILHB.SI 9KOJIOTHA U MPUPOAOIIOJTIB30BAHUC)

3. KOMIIETEHL[Y OBYYAIOIETOCSl, °OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS AUCLIUTITAHBI
(MOZYJIST)

YK-1. Cioco0eH ocylecTBJIATh MOUCK, KpUTHYECKHI aHAIN3 U CHHTE3 HH(POPMAIMY, MPUMEHATH CUCTEMHbII MOAX0 s
penreHust MoCTABJIEHHBIX 32729

YMeer: aHaM3UpOBaTh 33a4y ()YHKIIMOHAIBHOTO XapaKTepa Ha MPUMEPE PACTCHUH, ONIPEICIISTh TUIT U BBIACISTh OCHOBHBIC 3TAIIbI
U JIEUCTBUSA 110 €€ PEIIECHUIO.

YK-1.2. HaxonauT, KpMTHYECKH aHAJIM3UPYeET U BbIOMpaeT nHGopManuio, Heo0X0AUMYIO IJIsl pellieHUs MOCTaBJIeHHOM
3a/1a4u.

Vmeer: HaXouThb, KPUTHYCCKU aHAJIU3UPOBATD, BI)I6paTI> I/IH(bOpMaLII/IIO 110 CbI/ISI/IOJ'IOFI/II/I paCTeHI/Iﬁ JJIA pCHICHUA HpeZ[J'[O)KCHHOﬁ
3aJa4M.

YK-1.3. PaccmaTpuBaeT pa3jiMuHble BADHAHTHI PelIeHUs] 321241, OLIEHUBAET UX MPEUMYIIECTBA H PUCKH.

YMeet: pemarts 3a1aqy 10 GHU3HOIOTHH PaCTeHUH Pa3THIHBIMU CIOCOOaMH, OIIEHHBATh NPEHMYIIIECTBA 1 HEJOCTATKH TOTO WITH
WHOTO Cr10co0a pelieHus B IPUKIIaJHOM acleKkTe (CeIbCKOe X03sIHCTBO, OMOMHKEHEePHs, OMOMHINKAIINS U JP.)

YK-1.4. 'paM0THO, JTOTHYHO, APTYMEHTHPOBAHHO (opMHPYeT COGCTBEHHBIE CY:KIEHUS M OLEHKH; OTJINYaeT (paKThI OT
MHEHH i, HHTepNpeTalHii, OleHOK B PACCY:KICHUSAX JAPYIHX YYACTHUKOB 1esITeJIbHOCTH

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

OIIK-8. Crioco6eH 0cylecTBJISITh MeIarorn4ecKyro AesiTeJIbHOCTh HA OCHOBE CHENHAJILHBIX HAYYHbIX 3HAHUHT

OIIK-8.1. 3naeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH M MPUHIIUNBI MOCTPOEeHHS U (PYHKIMOHUPOBAHUSI 00Pa30BATEIHLHOTO
npouecca, poJjib H MeCTO 00pa30BaHuUs B *KM3HHU YeJIOBeKa H 0011eCTBA, COBPeMeHHOe COCTOsIHME HAYy4HOii 00.1acTH,
COOTBETCTBYIOLIEH NMpenogaBaeMoMy NpeaMeTy; NPUKJIAIHOe 3HAYeHHe HAYKH; cnienupuyeckne MeToabl HAy4YHOT 0

NO3HAHNS B 00beMe, 00ecednBaloleM NpenoiaBanne y4edHbIX MpeIMeToB

3HaeT B 00beMe, 00eCIIeTHBAIOIIEM IIPETIOJaBaHHE OMOJIOTUH, HCTOPHIO CTAHOBICHHS HAYKH (DUTO(DHU3HONOTHS, OCHOBHEIE
3aKOHOMEPHOCTH (DYHKITHOHHPOBAHHS PACTUTENHHOTO OPTaHU3Ma, 0COOCHHOCTEH IIPOLECCOB MTHTAHNS, POCTa U PA3BHUTHS, BOIHOTO
U SHEPreTU4ecKoro 0OMeHa, peryJssiiiuy, pU3noI0ruy PaCTUTENBHOM KIIETKH, 3HAaUCHHUE HEKOTOPBIX MPOLECcCOB I Ouocheps! u Juist
YeJIOBEKa

IK-1. Cnoco6en OCYIIECTBJIAATDH NEeJArOri4ueCKYI0 AeiTCJIbHOCTD 110 peaJiu3alun 06pasonaTean0ro nmpouecca 1mo npeamMeTy

IIK-1.1. YMeeT peajiu30BbIBATH 00pa30BaTeJbHYI0 MPOrpaMMy MO MPeIMeETY ¢ y4eTOM celH(PUKH COTePKAHUS, METOA0B U
HHCTPYMEHTOB COOTBETCTBYIONIEH 00J1aCTH HAYYHOTO 3HAHUS

YMeer: IpoeKTUPOBaTh YPOKU OMOJIOTHH, BKIIOYAKOIIHE ()YHKIIMOHAIBHBIE 0COOCHHOCTH PACTEHUM, UCIIOJB3YsI IPU 3TOM
JIEMOHCTPAIIMOHHBIE ONBITHI, JAOOpAaTOPHBIE PAOOTHI.

IIK-1.2. Peann3zyer 00pa3oBaTe/IbHYI0 IPOrpaMMy 10 NPeAMeETY ¢ HCHO0JIb30BAHHEM TeXHOJIOTHi npodeccHOHAILHOM
JAeSITeIbHOCTH

YMeeT: IpoeKTUPOBaTh YPOKU OUOJIOTHHU TI0 U3YUYEHHIO OCHOB (hYHKIIMOHAIBHBIX 0COOEHHOCTEN paCTEHHI C UCIIOJIb30BaHUEM
COBPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHIA.

4. CTPYKTYPA U COJAEPKAHUE TUCITUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanme pa3jesioB u TeM /BH/L 3aHATHS/ Cemectp| YacoB | UnTepakT.
3aHATHSA

Paznen 1. ®yHKIMOHAIbHbIE 0CO0EHHOCTH PACTUTEIbHOI0 OPraHu3Ma

1.1 CTpoeHHe pacTUTEJIbHON KJICTKH, KaK eInHON cucteMbl /JIex/ 5 2 2

1.2 Posnb Boap! B sku3HM pacteHuil. [lornomenue u nyTs ABUXKEHUS BOJBI 10 PACTEHUIO 5 2 0
/JTex/

1.3 Poct, pa3BuTHE U peryasTOpHbIe MeXaHU3MbI /JIex/ 5 2 0

1.4 ®dotocunres. [IpeobpazoBaHue SHEPTUHU CBETA B YHEPTUIO XUMHUYECKY0. [InacTuueckuit 5 6 2
oOMmeH kietku /JIex/

1.5 DHepretrudeckuii 00MeH kietku. KierouHoe npixanue /Jlex/ 5 2 0

1.6 Crpecc u afanTanus pacreHuii /JIex/ 5 4 0

1.7 HuTornnasmaTuyeckue MeMOpaHsbl - KiaccuuKalys, CTpoeHHe, CBOMCTBa, PyHKIUU 5 8 2
/J1ab/

1.8 Ocmoc. KneTka, kak 0CMOTHYECKAsi CHCTEMA, POJIb OCMOCA B KU3HEACSITETbHOCTH 5 8 2
pacTuTesnbHOro opranusma /Jla6/

1.9 dotocunres. /J1ad/ 5 8 2
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),

HarnpasJIeHHOCTH (Tpoduib) «buonorus» u «Xumus»
)£16()‘|215[ IIporpaMma JUCUUITIMHBI «Dusnoiorus ]3&[C'ICI[I'|i"I>>
1.10  |Posb 31eMEHTOB TUTAHUS B pa3BUTHU pacteHus /J1ab/ 5 8 2
1.11 BakHeiitme MoeKyJibl OHOJIOTHYECKON CHCTEMBI - OEJIKH, YTIIeBOIbI, )KUPbI, NAD, 5 15 0
FAD, ATP /Cp/
1.12 OTIMYuTeNbHBIE YePTHI PACTUTENBHON KIIETKH - TUIACTH/IBI, BaKyOJIIpHAs CHCTEMA, 5 15 0
kjeToyHas crenka /Cp/
1.13 BoHblii pexrM U 0COOCHHOCTH PACTEHUH pa3IMYHbIX 3KOJIorn4Yeckux rpymnm /Cp/ 5 15 0
1.14  |Pocrt u pa3Burue pacrenuii /Cp/ 5 22 0
1.15 3HayeHHe MUHEPAJILHOTO IUTaHUs IS pacTeHus. [lyTy noriomenus, TpaHcnopTa 1 5 27 0
YTHIIM3AIMH MUHEPAIbHBIX BenecTs /Cp/

5. OneHoYHBIE H METOANYECKHE MATEPHAJIBI N0 AUCHUIIHHE (MOIYJIIO)

5.1. Copep:xaHue ayIUTOPHOIi padoThI M0 TUCHHUILIHHE (MOIYJIIO)

5 cemecTp, 9 Jexkuuii, 16 1adopaTopHbIX 3aHATHII
Pazgen 1. ®yHKIMOHAIbHbIE 0CO0EHHOCTH PACTUTEIHHOT0 OPraHu3Ma
Jlexuus Nel (2 gaca)
CrpoeHne pacTUTENILHON KIIETKH, KaK €IMHON CHCTEMBbI

Bomnpocs! u 3ananus
Krerka, kak ocCHOBHasI CTPYKTYpHast M QyHKIHOHANbHAsI €IUHNIA PACTUTEILHOTO OpraHu3Ma
Huronnazmarnyeckue MeMOpanbl. Kiaccudukanus, ctpoeHue, cBoiicTBa, (GyHKUMU. TpaHcmeMOpaHHBIH nepeHoc. [laccuBHBIA U
aKTUBHBII TpaHCIIOPT BemiecTB. [IepBUUHBII U BTOPUYHBII aKTUBHBII TPAHCIIOPT.
OCOOCHHOCTH CTPOCHUS, CTPYKTYpHas M (YHKIHOHAJIbHAS OpraHM3als pacTUTENbHOW KieTKH. CUMOMOreHHas TruIoTe3a
BO3HHKHOBEHHS PACTHUTEIbHON KIETKH.
[MnactumHast cucrema. Tumbl TIACTUA, OCOOEHHOCTH CTPOCHUs, OHTOreHe3. MHTOXOHApUH pacTeHHid. OCOOEHHOCTH CTPOCHUS
MUTOXOHJIPHHA PacTeHUH.

Jlexuus Ne 2 (2 gaca)

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

TpaHcropT BOABI 10 pacTeHHI0. KOpeHb Kak OCHOBHOH OpraH IMOTJIOIIEHHS BOJBL. MEXaHW3M paJiMaibHOIO TPAHCIOPTa BOIBI B
KopHe. Ponp pusonmepmbl M 3HIOIEpMBI B 3TOM mporuecce. IlocTymienne Boabl B cocynasl Kcuiembl. Kcunema — oOcCHOBHas
TPAHCIOPTHAS MaruCTpalb JBUKCHUS BOJAHOTO TOKA B CUCTEME «II0YBA — PAaCTEHUE — aTMOcdepay. XapaKTepUCTHKA «HUKHEr0» U
«BEpXHEro» JABUraresieil BogHoro Toka. KopHeBoe naBnenue.
Beiienenue Bonbl pacrtenueM. [yTramus, «miay» pacTeHuil. TpaHcrupainust U ee posib B JKM3HM pacTeHuidl. KonmuecTBeHHbIE
MOKa3aTeNy TPaHCIUpAIMK: YCThUYHAs W KyTHKYJsIpHas TpaHcrnupanus. CTpoeHHE YCTBUIl, MEXaHH3M YCTBUYHBIX BIKEHHH.
Bnusaue BHemHux ()akTopoB (CBET, TEMIEPaTypa, BIAKHOCTb BO3JyXa, MOYBBI) HA MHTEHCHBHOCTh TpaHcmupauuu. CyTOUHbIE
KoniebaHus TpaHCIUpaUUK. PerynsaTopHas posib yCTHHI B BOJIO- B Ta3000MeHe.

Jlexnus Ne 3 (2 gaca)

Pocr, pazBuTHE U peryIsATOPHBIE MEXAHU3MBI
OCHOBHBIE YPOBHH PETYJISLIMU PACTUTEILHOTO OPraHUu3Ma: KJIeTOUHbIH, TKaHEBOM, opraHu3MeHHbIH. [ToHsATHE MOISIPHOCTH PACTEHHS.
PerynaTopHblif KOHTYp, 3HaYEHHE B €0 00pa30BaHUM AITMKAIBHBIX 30H.
OCHOBHBIC NPUHLUINBI PETYJISALUM PACTUTEIHLHOTO OpraHusma. Tpoduueckuil, (GUTOrOPMOHAIBHBIA U 3IEKTPOGHU3UOIOTUUECKUI
IIyTh PEryJIAILHH.
AYKCHUHBI: JOKalIM3aIMs, XUMHUYECKUH cocTaB, ¢usnonorundeckoe nerictsue. Cunrernueckue ananoru MYK. I'mGOepemuHbl:
JIOKAJIM3aNusl, XUMHYECKUH cocTaB, (uinonormueckoe aeilictBue. Cunrermueckue anHanoru ['K. IUTOKMHWHBL: JOKamu3anus,
XUMHYecKuil cocTaB, Qusnonoruuyeckoe aeiictue. CunTeTHueckue aHajaord. OUTOTOPMOHBI — MHTHOUTOPHI (U3MOTOTHUECKUX
npoueccoB. Turel, MecTo o0pa3zoBanusi, GyHKIHH. FICKyCCTBEHHBIE aHAJIOTH (UTOrOPMOHOB — HHTHOUTOPOB.
Jlextus Ne 4-6 (6 gacoB)
®dotocunres. [IpeoOpa3zoBaHne SHEPIHU CBETA B SHEPTHIO XUMHUYECKYT0. [ImacTrnaeckuii 0OMeH KIeTKH.

[Ipeobpa3oBanue dHEPrUU B KIeTKe. BHENTHNE MCTOYHUKH HEPTHH IJIsl OPraHu3MoB. J[Be OCHOBHBIE ()OPMBI 3amacaHusi SJHEPTUHU B
KJIICTKEC: SHGKTpOXHMH‘{CCKI/Iﬁ NOTCHIIMAJI TPOTOHOB HAa DHEPrU30BaHHBIX MCM6paHaX U MaKpO3PTUYCCKUE CBA3H. YHHUKaIBLHOCTE
SHEPreTHYECKHUX MPOLECCOB paCTeHHUH: ()OTOCHHTE3 U JIbIXaHHUE.
DIEeMEHTBI CTPYKTYPBI MOJIEKYJIBI XJI0PO(HUILIA, OTBETCTBEHHBIC 32 (PYHKIMIO MOTJIOIICHHS, 3alIaCaHus ¥ MPeoOpa3oBaHusl SHEPTHH B
npouecce  (GorocuHTe3a.  MexXaHH3M  IMOTVIONICHWS] W HWCIOYCKaHWS  CBeTa  MOJIEKYJIOH;  CIEKTPhI  IMOTJIOLICHHUS.
DJIEeKTPOHHO-BO30Y K/I€HHBIE COCTOSHHSA XIOPO(UILIOB, IyTH UX JE€3aKTHBALNN.
Xnopodumt-oenkoBbie  komiuiekcsl (XBK); MexaHum3mbl 00pa3oBaHMs, 3HA4YeHHE CBA3M NHUTMEHTOB C OenkoM. OpHueHTanus
nurMeHToB B XBK. MexaHn3Mbl SHEPreTHYECKOro B3aMMOJCHCTBUS NMHTMEHTOB B KOMIUIEKCAaX (IKCHTOHHOE B3aUMOJCHCTBHE) U
MEXy KOMIUIEKCaMH (IIepeX0IHbIE COCTOS-HU).
Ponp kapoTtuHOMIOB B (hoTOCHHTE3e. AHTEHHAs (QYHKUIUS, BO30OYXKICHHBIE COCTOSHUS KAPOTHHOWIOB, MEXaHHU3MBl MUTPALU
SHEPruu Ha XJOPoGWUI. MeXxaHu3M 3alUTHOTO NeHCTBHS KapOTHHOMIOB. 3HaUeHHE KCAaHTO(MIUIOBBIX [IUKJIOB Y BBICIINX PACTCHHUN
U BoJOpociieit; poTonporekTopHas GyHKIUS 36aKCAaHTHHA U JJMa30KCAaHTHHA.
[MepBrunble mporiecchl (HOTOCHHTE3a, HX CTPYKTYPHO-GOYHKIMOHANbHAS oOpraHu3aius. lIpencraBieHue O (HOTOCHHTETHYECKOU
equHNIe. AHTEHHBIN KOM-IUIEKC, PEaKIIMOHHBIA HEeHTP. MeXxaHu3Mbl MUTPAIH SHEPTHH B XJIOPOILIACTaX.
DeKTpoH-TpaHcnopTHas uenb gorocunresa. [Ise porocucremsl. Kommno-uentsl OTL u nmocienoBaTenbHOCTh EpEHOCA JIEKTPOHA
o uemnu (Z-cxema). [IUKITMUECKUH, HEUKINYECKUI U TICEBJOUKINYECKUN IIEKTPOHHBINH TpaHcHopT. OCHOBHbBIE ()YHKIIMOHAIBHBIC
kommiekcsl OTL[ (PC-1, PC-2,), ux crpykrypa u ¢yHkuun. OOpa3oBaHue akTHBHBIX (opM Kucinopona. IIpomeccsl
¢dboTouHrnOMpoBaHUsT ¥ HOTOAECTPYKIUH; 3aIUTHBIE MEXAaHU3MBI XJIOPOILIACTOB.
®dorocunrernueckoe hochopunupoBanne. OCHOBHbBIE TUIIBI, UX (PU3MOTIO-rHYECKOE 3HAUYEHHE, MEXaHU3Mbl PEryJIALuU. MexaHu3Mbl
SHEPIreTHYECKOTO CO-TIPSHKEHUsT TpaHCHopTa 31MeKTpoHoB U cuHTe3a AT®. Conpsratomire GakTopbl GOoToPOoCHOpHIMPOBAHUS, HX
(GYHKUIUY, CTPYKTYpPa, MEXaHU3M JICHCTBUS.
KoHeuHble MPOAYKTHI CBETOBOM U TeMHOBOW (a3bl POTOCHHTE3a. XUMHU3M IPOIECCOB  ACCUMMJISILIMU yriepoja B OTOCHHTE3E.
Vcnonb3oBaHue NPOJYKTOB CBETOBOM CTaguM sl acCUMWIALMU yriaekucioTsl. L{uxn KanpBuHa, OcHOBHBIE (EepMEHTHI U
MeXaHu3MBbl peryisiiun 1ukina. Poroasixanue. OI1- kapOoKcHIasa, ee XapaKTEPUCTHKA U JIOKAJTH3AIIHS.
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAIpaBJIeHHOCTH (Ipoduis) «buonorus» u « XM

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

Hukn Xsrua-Cidka-Kapnunosa, ero ¢yHkunoHansHoe 3HayeHrne. OpraHu3zaiys Mnpolecca aCCUMUISIIIMU B KIIETKaxX Me30(uiuia u
00KJIaIKu: 0COOEHHOCTH CTPOEHHUS XJIOPOIUIACTOB M peakuuil ¢orocuHTesa. Xapakrepuctuka rpynn C4 pacrenuit. PoTocunres y
CAM- pacteHuii: 0COOCHHOCTH OpraHU3aI[|K TPOIIecca 3aracaHus SHEPTuU U (PUKCAIIMH YTIICKUCIOTHI BO BPEMEHH.
Jlexuus Ne 7 (2 gaca)
OHepreruueckuii 00MeH kietku. KiierouHoe npixanue
@DepMeHTHBIE CHCTEMbI [IbIXaHUS. XapaKTEepPUCTHKAa OTHENbHBIX TPYII JBIXaTeNbHBIX (EPMEHTOB: NHPHIUH3ABHCHUMBIE
JIETHIPOTeHa3bl, (JIaBHH3AaBHCUMBIE JAETHAPOTEHA3bl, OKCHAA3hl. I[IepeHOCYMKH JJISKTPOHOB: XHHOHBI, JKEIe30CepHBIC OenKH,
LUTOXPOMBI, IX XUMHYECKOE CTPOCHUE U CBOHCTBA.
I'mukonus. OcHOBHbIE (epMEHTHI CHHTE3a M THIPOIHM3a caxapo3bl M Kpaxmana. DepMeHTAaTHBHBIE PEaKUUH W DYHEPreTHUYECKHH
OaylaHC TIIMKOJM3a, KOM-TIApTMEHTAIMs Mpoliecca B KJIeTKax pacTeHud. [nmkonu3 u rimokoHeoreHe3. OcoOOEHHOCTH TIIMKOJIU3a Y
pactenuii. OKUCTUTENBHBINH eHT030(ochaTHbIi UK. DepMEHTATUBHBIC PEaKIMK U PEryJIsauus ukia. KoMnapTMeHTanus ukia B
KJIETKE U €ro poib B MeTabonu3Me pacteHnil. OcOOeHHOCTH LUKIIA TPUKAPOOHOBBIX KHCIIOT B PACTCHUSX.
I'muokcunaTHplii 1MKI. [JIMOKCHCOMBI M TIIMOKCHMJIATHBIM IMKI. JlpIxaTeibHas 9JIEKTPOHTPAHCIIOPTHASL ~ LIENb: OCHOBHBIE
KOMITOHEHTBI, CIIOCOOBI pEerucTpauu peaokc-coctosuuin. Ctpykrypa u ¢pyHkuuu komruiekcoB DTL] apixanus. Ocobennoct DTL]
JIBIXaHUS PaCTeHUI. ANbTepHATHBHAS OKCHa3a, aIbTePHATUBHBIA MyTh EPEHOCA JIEKTPOHOB B JbIXaTEJIbHOM LIEMH PACTEHUI U ero
(dusnoNornyeckoe 3HavYCHUE.
OxucnurensHoe (ochopunupoBanue. DHepruzanus MemOpaH 1pu ¢yHkuuoHupoBanuu OTLl neixanus. AT®- cuHTaza
mutoxoHapuil. CTpyKTypa, JIOKaIn3alus, IPOCTPAHCTBEHHAs! opraHu3aiys. COBpeMEHHBIE MPEACTABICHUS O MEXaHW3ME CHHTEe3a
ATO.
Jlexuus Ne 8-9 (4 vaca)
Crpecc u ajanTanus pacTeHH
[ToHsATHE YCTOWYMBOCTH PACTCHUI. AanTanus K HeOIaronpusITHBIM (aKTopaM cpeibl. 3aKalnBaHHE PACTCHUH.
Huskue Temneparypsbl, Kak HeOJIArOonpusTHEINA GakTop. Y CTOWYMBOCTD PACTEHUI K HU3KUM TeMIeparypaM. Bricokue Temneparypsl,
KakK HeOIaronpusTHEIA (akTop. Y CTOHYMBOCTD PACTEHMIT K BBICOKMM TeMIepaTypaM. 3acoIeHHe ITOYBHI, KaK HeOIaronpHsTHBIH
(akrop. CosieyCTOHYUBOCTh pacTeHUi. [anopuThl.
JlaGoparopHoe 3anstue Ne 1-4 (8 yaca)
[uromnazMaTudeckne MeMOpaHsbI - KiaccuduKaius, CTpOSHHE, CBOMCTBA, (DYHKIIMH
OrnezesneHne aKTUBHOCTH IUTOIUIA3MAaTHIECKHX MEMOpaH KIETKH: IIPOHULAEMOCTh, M30HpaTeNIbHas IIPOITyCKHAs CHOCOOHOCTb,
OENKU-TIPOTEKTOPBHI.
JlabopatopHoe 3ansTre Ne 5-8 (8 yacoB)
Ocwmoc. Krnetka, kak OCMOTHYECKAasi CUCTEMa, POJIb OCMOCA B JKU3HEEATEIBHOCTH PACTUTENILHOTO OpraHu3Ma
[Tna3monu3 u Aenna3Moii3, OpeaeIeHre OCMOTHYECKOTO IOTEHIIHala TOHOIIAcTa
JlabopatopHoe 3ansTre Ne 9-12 (8 yacos)
®oTOoCHUHTE3
ITurmeHTHI q)OTOCI/IHTGSa. Honyqel-me CHHpTOBOﬁ BBITSKKU ITMT'MEHTOB JIMCTa KPaIluBbl, pa3aACJICHUE IMTMCHTOB METOJOM Kpayca,
OymaxkHast XxpoMarorpadus, ONTHYECKUE U XMMHUYECKHE CBOMCTBA XJI0poduiia.
JlaGoparopHoe 3anstue Ne 13-16 (8 yacoB)
Ponb a5ieMeHTOB UTaHUS B PA3BUTUH PACTEHHS
ITocTanoBKa OIbITA HA BBISBIICHUS POJIM MUHEPAJIbHBIX 3JICMECHTOB B KU3HU paCTCHHﬁ. Ananuz PE3YIBTATOB OIIbITA IO BBIABJICHUIO
POJIM MUHEPATBHBIX DJIEMEHTOB B JKH3HH pacTtens. OnpeeneHie HUTPATOB B OPraHax pacTeHHUH.

5.2. Conep:xanne caMOCTOSATEIbLHOH PaGoThHI MO AUCHUILINHE (MOIYJII0)

Copep:xaHune 00513aTe/ILHOI cCAMOCTOATEILHOIT Pa6oTHI 0 JUCHHUILINHE

Ne i/ TeMbl TUCHUTLINHBI Conep:xaHue caMOCTOATEILHON padoThI TponykTs!
JeITeTbHOCTH

1 Baxwneiimune Monekyiisl XapaKkTepuCcTUKa BXKHEHIINX  MOJIEKYJ OMOJIOTHYECKOM 3HaHus 1o

OHMOJIOTHYECKOH cuctemsl. benku, yrieBomsl, xxupsr, NAD, FAD, ATP JUCLHATIIINHE
CHCTEMBI - OCIIKH,

yTIIeBobL, )upbl, NAD,

FAD, ATP

2 OTIM4nTENbHBIE YePTHI MemOpaHHBIE CHCTEMbI pacTUTENbHOM KieTku. I[lnma3manemma, 3HaHUs 110
pacTUTENHHON KIIETKH - tonomnact, OIIP, ammapar [onbmxu. OcoOEHHOCTH CTPOCHUS JACLUILIINHE
IUTaCTH/IBI, BAKyOJISIpHAS IUTa3MajieMMBbl M TOHOIIACTa. DHJOIUIA3MAaTHYECKUH PETUKYIYM
CHUCTeMa, KJIeTOYHAs (OP) pacturensHOM kieTku. IllepoxoBaThiii W rmaakuii OP.

CTEHKa Pa3nmuuHble (YHKIMOHABHBIE YYacTKu pacTutenbHoro OIIP.
Oynkiuu  OI1P. Anmapatr Tompmxu (AI'). Crpykrypa AT.
TpaHCcIOpTHBIE BE3UKYJIbI, AUKTHOCOMBI, ITy3bIPbKH.
Bakyonb. JluTuueckuit M 3amacaroliMii  TUIBI  BaKyoJeH.
CurHasnbHbIE [O-CIE0BATEIILHOCTH OENKOB, TPAHCIIOPTUPYEMBIX
B Bakyojb. Bo3HukHOBeHHe Bakyojei de novo. DyHKIHH.
Hurockener pactutenbHO KieTkH. CTpyKTypa LHTOCKeNeTa.
IMnasmonecst (I1J]), ux crtpoenue. TpaHcHOpT BeweCTB IO
I1a3MOJIECMaM.

3 Bopanslit pexum u KonnuecTBo nmorpebiisieMoii pacTeHUEM BOJIbI, COJEpKaHUE BObI 3HaHus 110
0COOCHHOCTH pacTeHUI B KJIETKaxX, TKaH’IX M opraHax. MoJieKyJsipHas CTPYKTypa U JUCLUIUINHE
Pa3IUYHBIX ¢u3nueckue cBoWcTBa BO/BL. B3aumopelicTBre MOJEKyI BOJbI U
9KOJIOTHYECKHUX TPy OnomnonnmepoB, ruaparanus. CocTosHEE BOIBI B KiIeTke. Boma

KaK CTPYKTYPHBIIl KOMIOHEHT PacTUTEIbHOM KIIETKH, €€ y4yacTue
B OMOXMMHYECKUX PEaKIHUIX.

TepMoauHaMUUECKHE TOKA3aTeNN COCTOSHHS BOJbI: aKTUBHOCTh
BOJbI, XUMMYeCKMH M BoAHbIM noreHuuan. CocTapistolmue
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BOAHOT'O IIOTCHHUAJIA KIICTKH: OCMOTI/I‘ICCKHﬁ, ManI/I‘IHHﬁ
noTCHIHA, NOTCHI A  JaBJICHUA. FpaZ[I/IeHT BOJHOI'O
TIOTCHIMAJIa KaK ABWXXYIas CuJia IOCTYIIJICHUSA U NCPCABUKCHUA
BOJIbI.

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

pacreHuii OCHOBHBIX 3TanoB. DOMOPHOHAJBHBIA 3Tal pa3BUTHS PACTCHHH. JUCLIUTUINHE

I'panune! sTana, OCHOBHEIE MPOLECCHI, perysus. OBeHITbHbIIT
9Tamn pa3BUTHA pacTeHH. [ paHMIIBI 3Tana, OCHOBHBIE IPOLIECCHI,
perymsinust. BereratuBHBIN 5Tanm pa3BUTHS pacTeHHUU. | paHHIIBI
JTama, OCHOBHBIE Iporecchl, perymiuus.da3za 1BeTeHUs
TEeHepaTUBHOTO dTama pa3BUTHA pacTeHWid. [ paHumsl dTama,
OCHOBHBIE mpouecchl, perymanui. Paza  IUIOJOHOIIEHUS
TeHEepaTUBHOIO 3Tana pa3BUTUSA pacTeHuil. ['paHunel stama,
OCHOBHBIE MPOLECCH, PETYIHIHA. OTal CTapoCTH M THOenu.
['panuIbl 3Tana, OCHOBHBIE IPOLIECCHI, PETYJISIIHS.

5 3HayeHne MuHepabHOro | [ToTpeOHOCTh pacTeHWil B BIIEMEHTaX MHUHEPAILHOTO MUTAHUS. 3HaHUSA 11O
MTUTAHUS I PACTeHUSI. Copnep-xaHue U COOTHOLIEHHE MUHEPAJILHBIX AJIEMEHTOB B TIOYBE JUCLUTUINHE
[TyTu nornomenus, U PaCTeHUAX, KOHLEHTPUPOBAHUE YIEMEHTOB B TKaHAX PACTCHHUS.

TpPaHCIIOPTa U OyukuuoHanbHass — knaccuduxanus.  Kopenb  kak  opran

YTHIU3aLAU MIOTJIONICHUS MHUHEPAIbHBIX 3JIEMEHTOB, CHHTE30B C HX

MUHEpaJIbHBIX BEIIECTB y4acTHEM U TPaHCIOpTa. Posib MUKOPHU3EL
JanpHui  TpaHCIIOPT W KPYTOBOPOT BEMIECTB B PACTEHUHU.
TpaHcnokanust BeIIECTB U3 JIHCTbEB B JPYIHe OpraHbL:
(broomMHEIE CUTOBU/IHBIE JJIEMEHTHI. Co-craB
TPaHCIOLUPYEMBIX BELIECTB (Caxapa, aMHHOKUCIOTHI, TOPMOHBI,
HEOpraHWYeCKWe WOHBI H [p.). MexaHuU3M MepeaBIKEHHS
BemecTB 1o  ¢uosme. BzaumopeiictBue  (UIOSMHBIX U
KCHJIEMHBIX ITOTOKOB @30TUCTBIX BEIIECTB U MOHOB.
INornomenrue MOHOB U HX HepeiBHXEHHE B KopHe. KierouHas
CTeHKa Kak (aza Juis IBIKSHUS HOHOB.
A3oT. OcobeHHOCTH a30THOro oOMeHa pacTeHuil. McTouHUKH
azoTa ISl PACTeHHMA. MunepanbHbIe ¢dbopmbl  a3oTa,
UCIIOJIb3yeMble pacTeHussMU. Du3nojoruueckue 0coOCHHOCTH
MOCTYTIJICHUS ¥ BKJIFOUEHHs B 0OMEH aMMUA4yHOTO U HUTPATHOTO
a3oTa. XapakTepUCTHKAa CHUCTEeM TPAaHCIOpTa HUTpaTa H
amMMoHus. BunoBas crnenuguka ycBOSHUs pasHBIX (OpM a3oTa.
CumbOnoTnyeckas  (uKcalusi MOJIEKYJISIPHOTO a30Ta.

Copep:kaHue caMOCTOSTEIbHOI PaGoThI M0 AMCUHUTIIMHE HA BHIOOP
Ne i/ TeMbl TUCHUTLINHBI Coaep:xkaHue caMOCTOSITEIbHOI padoThI TponykTs!
JeITeTbHOCTH

1 OTIM4UTEIbHBIE YEPTHI IlepBuyHas M BTOpHUYHAs KJIETOYHAs CTEHKA. JIMTHUHBI, BOCKa, 3HaHus 1o
pPacTUTENFHOM KIIETKH - KyTuH, cybepuH. OOpa3oBaHHe KIETOYHON CTEHKH. buocmHTe3 JUCLIUIUINHE
IUTACTUJIBI, BAKyOJISIpHast | MUKPOGUOPUILT LEeN-JII0N03bl M UX camocOopka. Ponb ammapara
cucrema, KJIeTouHast lonmpmxu B OuocuHTe3e snemeHToB Marpukca. Pynkuum KC:

CTEHKa KapKacHas, 3aIlUTHAS, TPaHCIIOPTHAs, perynsTopHasi,
curHasgbHasg. OIurocaxapuHsl.

2 Boanslii pexum u AKBanopuHbl IJIa3MaJ€eMMbl M TOHOIUIACTa, MX pOJb B 3HaHMs 10
0COOEHHOCTH pacTeHUI oJIAep’KaHUK BOJHOTO OaiaHca BOJIBL. JUCLUTUINHE
pa3snn4HbIX
9KOJIOTHYECKHX TPYIII

3 Pocr u pa3sutne ®dopmMooOpa3zoBaHUE OPraHOB PACTEHHUS 3HaHUs 110
pacTeHui JUCLUIIMHE

4 DHepreTn4yeckuii o0OMeH AccUMMWIIALMS  YIJIEKUCIOTH B Jucre. JleificTBue BHEIIHHX 3HaHus 110
KIJIICTKHN CbaKTOpOB Ha q)OTOCI/IHTe?). Paznnune B KPUBBIX 3aBUCUMOCTHU JAUCLHUIITIMHE

ckopocT accuMwisini oT KoHnentparuu CO2 u O2B razoBoi
cpene y C-3 u C-4 pacrenuil. KBanToBbIl BbIXOJ (pOTOCHHTE3A.
Tpancopr CO2 k MectaMm (QuKcaluu, pojb KapOOaHTHApa3bl.
VYerpuuHas u kiaeTouHas npoBoAUMOcCTh st CO2 B 3aBUCUMOCTH
OT BHEIIHHX ()aKTOPOB M BO3pacTa JIMCTA.

5 Crpecc u aganranus NmMmyHHTET pacTeHuil. 3HaHUSA TTO
pacTeHui JIUCLIUIUINHE

5.3.06pa3oBaTteibHBIE TEXHOJIOTHHU

[Tpu opranm3anyuy U3y4eHns JUCHUIUTMHBI OYAYT UCIIOIb30BaHbI CIEAYIONINE 00pa3oBaTeIbHbIe TEXHOIOTHU:

MHPOPMALMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHHU, TEXHOJIOTHSI OpPraHU3alMy CaMOCTOSITEIbHONW pabOThI, TEXHOJIOTHS

pedaekcuBHOrO 00yUEHHUS, TEXHOJIOTHS MOLYJILHOTO 00yUYEHUsI, TEXHOJIOTHSI UTPOBOTO O0YUIEHHsI, TEXHOIOTHHU TPYIIIOBOH
JTUCKYCCHH, HHTEPAKTUBHbBIE TEXHOJIOTHH, TEXHOJIOTHS TPOOIEMHOro 00y4YeHus1, TEXHOJIOTHS OpraHU3aluu
y4eOHO-HCCIeI0BATENbCKON ISSITEIbHOCTH, TEXHOJIOTUS TPOEKTHOT0 00yYeHH s, TEXHOIOTHS Pa3BUTHUSI KPUTHUECKOTO MBIILICHHSI.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUYHBII KOHTPOJIb M NIPOMEKYTOYHASI ATTeCTAIUs
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BanapHO-pedTHHTOBast KapTa AUCHUIUIMHEI 0(hOopMIIeHa KaK MPUIOKEHHE K pabodeil mporpaMMe JUCIUILIINHEL.
@DOH/1 OLIEHOYHBIX CPEJICTB JUI IPOBEIECHHUS IPOMEXYTOYHOH aTTecTaury 00y4aromuxcs N0 AUCHUILINHE 0(OPMIIEH OTASIbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOANYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

JlaTa oOpaleHus K AeKTPOHHBIM yUeOHBIM U3IaHUSIM, dIIEKTPOHHBIM 00pa30BaTeNbHBIM PECypcaM, COBPEMEHHBIM 0a3aM JaHHBIX H
MH(OPMALOHHBIM CIIPAaBOYHBIM CUCTEMAaM COBIAJAET C AaTOl yTBepKAeHUs paboueil IporpaMmbl

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas auUTEpaTypa

ABTOpLI, COCTaBUTCIIN 3al"J'IaBI/Ie, CCBhbIJIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOTC'{HyIO I/I3)13.TCJ'H)CTBO, romg

JI1.1 ’Koxoga, E. B. Boranuka : yueOHoe mnocobue it By3oB / E. B.|Mocksa : M3narensctBo FOpaiit, 2024.
Koxosa, H. B. CxisipeBckasi. — 2-e u34., HCIIP. U JOTI.
—— 206 c. — (Bwicuiee obOpazoBanue). — ISBN
978-5-534-18007-7. — Tekcr : OSICKTPOHHBIA //
O6pasoBarenpHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/538564

JI1.2  |Ky3uenos, B. B. ®uznonorust pacrenuit B 2 1. Tom 1 : yueOHuk ausi|Mocksa : UznarensctBo HOpaiit, 2024.
By30B / B. B. Ky3nenos, I'. A. JImutpuea. — 4-¢ u3n.,
nepepab. u oM. 437 c¢. — (Bsicuiee
obpazosanue). — ISBN 978-5-534-01711-3. — Teker :
anekTpoHHblid // O6pa3zoBarenbHas miaardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/535709

JI1.3 Kysnenos, B. B. ®dusuonorust pactenuit B 2 1. Tom 2 : yueOnuk ms|Mocksa : U3narensctBo HOpaiit, 2024.
By30B / B. B. Ky3nenos, I'. A. JImurpueBa. — 4-¢ u3.,
mepepab. ©w JIOML. 459 c¢. — (Bwicmee
obOpazoBanue). — ISBN 978-5-534-01713-7. — Texkcr :
anektpoHHsli // O6pa3zoBaresnbHas miardopma FOpaiit
[catiT]. — URL: https://urait.ru/bcode/537375

JI1.4  |Ilan¢wunosa, O. ®. ®duznonorusi pacTeHN ¢ ocHOBaMU MuKpoOuosnoruu :|Mocksa : U3natensctBo FOpaiit, 2024.
y4eOHUK U npakTHKyM s By3oB / O. @. [MTandunona,
H. B. [MunpmmkoBa. — 2-e u3n., ucrnp. —— 183 c. —
(Boiciiee o6pazoBanue). — ISBN 978-5-534-15812-0.
— Tekcr : onexktpoHHBId // OOpa3oBaTenbHas
wiatdopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/544842

6.1.2. JlonosHuTeJbHAS JUTEPaTypa

ABTOpBL, cocTaBUTENH | 3ariaBue, CChUIKA HA 3JIEKTPOHHYIO OHONNOTEUHYIO W3natenscTBO, roj
cucTeMy
JI2.1 |T'onmosanosa, T. U. dusnosiorus pacreHui : yueonoe nmocodue : [16+]/ T. |Kpacnosipck : Cubupckuii henepanbHbIit
W. T'onoBanoBa ; Cubupckuii ¢enepanbHbli yHusepcuret (COY), 2022.

yHuBepcuteT. — 124 c. : wi. — Pexum moctyna: mo
noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=705322.
— bubmumorp.: c. 113-114. — ISBN 978-5-7638-4681-2. —
TeKCT : 3JIeKTPOHHBIMN.

JI2.2 |Kapaces, B. H. ®u3nosIOrUs pacTeHUH : SKCIIEPUMEHTAJIbHBIE Voukap-Ona : TToBomkcKuii
uccienoBanus : yueObHoe mocobue : [16+] / B. H. TOCYAAapCTBEHHBIN TEXHOJIOTUYECKUN
Kapaces, M. A. Kapacesa ; [ToBomkckuit yHuBepcuret, 2018.

rOCYJJapCTBEHHBIN TEXHOJIIOTHYECKUH YHUBEPCUTET. —
312 c. : wn. — Pexum poctyna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=494310.
— Bbubmnuorp.: c. 291-297. — ISBN 978-5-8158-1999-3. —
TeKCT : IEKTPOHHBIN.

6.2 Tlepeyenb MPpOrpaMMHOro odecnevyeHus

- 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

- ApxuBarop 7-Zip

6.3 Ilepeuens HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM, TPO¢ecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcurerckas OubI1oTeKa OHIAWH

- OBC «Opaiir»

- baspl nannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHME JTUCIHUIIJIMHBI (MOAY JIS)

7.1 |HaI/IMeHOBaHI/I€ CIICHMAJIbHOT'O INIOMCIICHU A yqe6Ha$1 AyJIUTOPpU IJId IPOBCACHU A 3aHIATUH JICKIIMOHHOT'O THIIA,
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71a00PaTOPHBIX 3aHATHH, HHIMBUIYAIbHBIX KOHCYJIbTalU, TEKYIIET0 KOHTPOJIS, IPOMEKYTOYHON aTTECTALHH,
YueOHo-ucciienoBarebekas 1adoparopust 00TaHUKU U HKoJIoruH pacteHuil. OcHamenHocTs: JlabopaTopHoe
o0opyznoBaHMe (IITATUBEI, CIIUPTOBKH, TMHIETHI, IENIapOBaIbHBIC UITIbI, IPEIMETHBIE H TOKPOBHBIE CTEKIIA, BECHI,
BaHHOYKH, acOECTOBBIE CETKH, MaJIeTKH), JlabopaTopHas nocyzaa (mpoOUpKH, KOJIObI, XUMUYECKUE CTAaKaHbI, MEPHBIE
LHWIMHIPBI, BOPOHKH, MUTIETKH, Yaiku [Terpu), O6opyaoBaHue Al yUeOHBIX MPAKTUK (TrepOapHbIe ManKu, KOMal-Ku,
JyTiel, TepOapHble ceTkH), Mukpockon-20mr., Mukpockon OMHOKYJISpHBIN-111T., Bans komOuHupoBanHas-1t., CTeH1bI
yueOnble-4mrt., HatypanabpHble 00beKTH (KOMHATHBIE PACTEHHs, repOapuH, BIayKHbIE IpenapaThl, KOJUIEKIUH IUI0J0B 1
cemsH)-81T., 300pasurenbHble mocoous (Tabauibl, MOJCIH, MyJISDKH )-81T., MenoBas qocka-1mr., KommiekT yueOHoi
Mebenu

7.2|HaumeHOBaHHUE CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHE /ISl XpaHEHHS U MPO(UIAKTHYECKOTO 00CITY)KUBAHUS Y4eOHOTO
obopynoBanus, JlabopanTckas kaeIpbl OMOIOTHH, IKOJIOTUH ¥ MeToInkn o0ydeHusi. OcHaneHHOCTh: HoyTOyk-11miT.,
ITpoekTop-1mT., Dkpan-2uir., [Tnakatel, Tabnuiel, BuneomaranTona, Peaktneel, MUKPOCKOTIBI

7.3|HaumeHoBaHuE CIIEIMAIbHOTO MTOMEIIECHHS: TOMEIIECHHE /ISl CAMOCTOATENbHON paboThl, YnTanbHbli 3a. OCHAIEHHOCTS!
MK-4mt. ¢ BO3MOKHOCTBIO MOJIKITIOUCHHS K ceTh «IHTepHeT» M 00eCieYeHUEM JIOCTYIIA B AIEKTPOHHYIO
nHpOpMamoHHO-00pa3oBarenbHyto cpeny CICITY, TTucemenHsli cron-4 mr., [Tapra-2 mwir.

8. METOAUYECKHE YKA3AHMUS IO OCBOEHHUIO JTUCITUIIJIMHBI (MOY JISI)

99

OcHoBHOW (opMoii opraHu3anuu paboTel MO Kypcy “@HU3HONIOTHS pacTeHUN SBISIFOTCSA JIEKIHH, J1a00OpPaTOPHBIC 3aHATHI U
caMoCTosTeNIbHAsE paboTa cTyeHTOB. KOHTpOb 3a caMOCTOATENbHOM padoToi odopmiieH B opMe MHTEPAKTHBHOTO OOYYEHUS -
IIPEJICTABICHUH MaTEPHAJIOB 1 OLICHKU PE3yJIbTaTOB C HUCIIOIb30BAHUEM IEKTPOHHOM MTOYTHI.

Bys3oBckas JieKIus — INIaBHOE 3BEHO AUAAKTHUIECKOro 1ukia odydeHus. Ee nenbs — GopMUpoBaHUE y CTYICHTOB OPUEHTHPOBOYHOM
OCHOBBI JIJISI TIOCJIEAYIONIETO YCBOGHHUSI MaTepuala METOJOM CaMOCTOSTENbHOI paboThl. ConepikaHue JEKIUH JO0JDKHO OTBEYaTh
CJIEYIOUIUM JTUJAKTUYECKUM TPeOOBaHUs

"  H3J0KEHHE MaTepHaja JEKIHHU OT MPOCTOro K CI0KHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

®  JIOTMYHOCTb, YeTKOCTb U SICHOCTb B M3JI0)KEHUU MaTepHaa,

= BO3MOXXHOCTH MPOOJIEMHOTO H3JI0KEHHUS, AUCKYCCHH, IUAJIOTa C LEeNbI0 aKTHBU3AIUH eI TEIbHOCTH CTY/IEHTOB;

=  OIOpa CMBICJIOBOM YacTH JEKIUH Ha IOATUHHbIE (haKThl, COOBITHS, ABICHHS, CTATUCTUUECKUE JaHHbIC,

=  TecHas CBf3b TEOPETHUYESCKUX ITOJOKEHWH M BBIBOAOB C INPAaKTHKOM M Oyay-miedl mpodeccHOHANbHOH AesSTENbHOCTHIO
CTY/IEHTOB.

Metoandeckue peKOMEHIAINH IS TIPENoiaBaTesiel 0 OpraHu3aluy U3y4eHHUs JUCIUIUINHBL:

IIperojaBaTeb, YATAOUIMN JIEKIIMOHHBIC KypChl B By3€, JOJDKEH 3HAaTh CYLIECTBYIOLIHE B IE€AarOornYeckoil Hayke U MCIIOIb3yeMble
Ha [IPAaKTHKE BapUaHThI JEKUUH, UX AUNAKTUIECKUE MOYYUTEIbHbIE U BOCIUTHIBAIOIINE BO3MOXKHOCTHU, a TAKKE UX METOJUYECKOe
MECTO B CTPYKTYype Iporecca 00yIeHHsI.

JlaGopaTopHble 3aHATUS — OOs3aTesbHAs YacTh PabOTHI MpU HU3ydeHUH Kypca “@usnornorust pactenuii”. JlabopaTopHble 3aHATHS
MIPOBOJIATCS 110 Y3JIOBBIM M HanboJiee CI0KHBIM TeMaM y4eOHO porpaMMBl.

ITpu moATrOTOBKE 3aHATHS JKENATENbHO IPUAEPKHUBATHCS CIESAYIOIETO alrOpUTMAa:

=  pa3paboTka yueOHO-METOANIECKOTO MaTepHuaa;

=  (QopMyIHPOBKA TEMBI, COOTBETCTBYIOIIECH IPOrpaMMe U FOCCTaHIAPTY;

= omnpeneneHUe IUAAKTHYECKUX, BOCIUTHIBAIOMINX M (POPMUPYIOIINX IIeJIeH 3aHsTHS;

=  BBHIOOP METOMOB, IPUEMOB U CPEICTB IS IPOBEACHUS 3aHATUS,

= [ox0op JUTEPATypHI JUTS MPENoaaBaTels U CTYAEHTOB;

®  [PEJOCTABICHUE CTyAeHTaM 4-5 nAHel Ui NOATOTOBKH K MPaKTHYECKOMY 3aHATHIO;

"  [IpeJOoCTaBICHHE PEKOMEHAAIMH O IOCIeIOBATEIFHOCTH H3yYEeHHs JTUTepaTyphl (YUCOHUKH, ydeOHbIe TOCOOHS, 3aKOHBI U
ITOCTAHOBJICHUS, PYKOBOJICTBA W TIOJIOKEHHS, KOHCIEKTHI JICKLUI, CTaTbu, CIIPABOYHUKH, MH(OPMALMOHHBIE COOPHUKH,
CTaTUCTHYECKHE JaHHbIE U JP.);

=  co3jaHue Habopa HaIISAHBIX II0COOU.
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IIpunoxenue
bannbHO-pedTHHIOBas KapTa AUCUUILTHHBL « DU3HOI0TUS PACTEHUI»
Kypc 3 Cemectp 5
Bun xontpons MuHuMansHOe KOJHMIECTBO MakcumanbaOe
OastoB KOJIN4YECTBO 0aJIOB

HanmenoBanue pa3znena « PyHKIMOHAIbHbIE 0CO0EHHOCTH PACTUTEIHLHOT0 OPraHU3MAay
Texymuit KOHTPOIB TIO 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 aTrectamus 28 50

Hroro: 56 100

Bunpr kouTpomns

Iepeuens uny npuMepsl 3a1aHUH,
KPUTEPHUHU OLICHKHU U KOJIMUECTBO OalIoB

TeMsl U1 H3y4eHHsI H 00pa3oBaTeNbHbIe PE3yIbTaThl

Texkymmuii KOHTPOJIb 1O pa3e

1y «(I)yHKIII(IOHaJIBHBIe 0CO0OEHHOCTH PACTHTECJIBHOTO OPraHU3Ma»

1

AynutopHas paborta

Pabouas TETPab. TonHas
XapaKTEpPUCTUKA  BCEX  MPOBEICHHBIX
OIBITOB W OCMBICIICHHBIE BBIBOABI 10
[TOJTYYEHHBIM PE3YJIbTATaM.

[{uToruiazmaTnyeckre MeMOpaHbl - KJIacCU(pHUKAINsSA, CTPOCHUE, CBOWCTBA, (DYHKIIUU
Ocmoc. KieTka, kKak OCMOTHYECKasi CHCTEMa, POJIb OCMOCA B JKHU3HECATEIBHOCTH PACTHTENBHOrO opraHusMa. doTocuHTe3.
PoJib 251eMEHTOB MUTAHUSI B Pa3BUTHH PACTCHHS.

OOGpa3oBaTenbHbI Pe3yabTaT: HABBIKA MPAKTHYCCKUX YMEHHH paboThl B J1aDOpaTOpHu, BIIAJCHHE MPHEMaMH aHAI3a
pe3yIbTaToB Ja00paTOpHBIX PadOT ((HYHKLIMOHANBHOW 3a/1a4K) U YMEHUE aIalTalliy UX JUIs CPEAHEH LIKOJIbI.

3Haer B 00beMe, 00ECICUNBAIONIEM MPENOAaBaHie OHOJIOTHH, UCTOPUIO CTAHOBJICHUSI HayKd (DPUTO(H3HOIOTHS, OCHOBHBIC
3aKOHOMEPHOCTH (D)YHKIMOHHPOBAHUS PACTUTENBHOTO OPraHM3Ma, OCOOCHHOCTEH MPOIIECCOB MHMTAHMS, POCTAa M PA3BHTHS,
BOJIHOTO M YHEPreTHYCCKOro 0OMEHa, PEryJsIsiuu, HU3UOIOTHH PACTUTEIBHON KJIETKH, 3HAYSHHE HEKOTOPHIX MPOLECCOB IS
Ouocdeps! U 1 4eI0BeKa.

VYMeer: aHanM3UPOBaTh 3a/1a4dy (HYHKIHOHAIBHOIO XapaKkTepa Ha MPUMepe PACTCHHUMH, ONPEACATh THI U BBIICIST OCHOBHBIC
STaIbl ¥ ACHCTBUSA [0 ¢€ PEUICHUIO; HAXOIUTh, KPUTHUCCKH aHATH3UPOBATh, BEIOPATh HH(MOPMALHIO 110 (HH3UOIOTHH PACTCHUI
JUIsL PELICHUs INPEUIOKEHHOM 3aJayd; pemaTb 3amady 10 (DU3HMOJOTHM PACTCHHH pasIMYHBIMH CIIOCOOAMH, OLICHUBAThH
MPEeUMYIIecTBA W HEJOCTaTKH TOTO WIJIM HMHOTO Crocoba pelieHds B TPHUKIATHOM AacleKTe (CelbCKoe XO3SHCTBO,
OronmKeHepysi, ONOMHIUKALMS U p.); TPAaMOTHO U JIOTHYHO peIaTh 3aJady o (GU3HOJIOrHN PAacTeHUH, apryMEHTUPOBATh X0
€e pelICHHsT; TPOSKTUPOBATH YPOKU OMOJIOTHH, BKIFOYaroNIne (pyHKINOHAIBHBIE OCOOCHHOCTH PACTEHHH, UCTIONB3YS IPH 3TOM
ACMOHCTPAIITMOHHBIC OIBITHI, na6opaT0pHme pa6OTLI; IIPOCKTUPOBATH YPOKH 6I/IOJ'IOFI/II/I 110 U3Yy4YCHHIO OCHOB (byHKI_[I/IOHaJ'ILHbIX
0COOCHHOCTEH pacTeHHH ¢ MCIOIb30BAHUEM COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI.

CamocrosTenpHast
paboTa (00s3aTenpHBIE

hopmbi)

Haxonnenune 3Hanuii o purohusnoIorun

Bce tems1 kypca

CamocrosiTenbHas
paboTa (Ha BBIOOD)

Pedepar

IMouck n  ukcanys 3HAHUI O HOBBIX UCCIEIOBAHUIX B 00sacTH GPUTOPH3NOTOTHH

KonTtponsHoe

MEpOIIpHITHE

Pa3pa60TI<a CHUCTEMBI BOIIPOCOB K BUJCO

OCBOCHHE HaBBIKOB KPHUTUYCCKOI'O aHaJIM3a BUACOMATCPUAJTIOB JOCTYIHBIX Y€PE3 UHTCPHET U CIIOCOOHOCTH CO3/1aBaTh Ha X
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10 pasaeny

10 TeMaTuKe GU3TOPU3NOIOTHH OCHOBE KOHTPOJIbHbIE MaTepHabl.

IIpomexyTOUHBIl  KOHTPOJb
(xonnyecTBO OAJLIOB)

50

HpOMe)KyTO‘IHa?I aTTeCTaluus

HpeHCTaBHeHH B CbOHHe OILICHOYHBIX CPEIACTB NJIA HpOMe)KyTO‘IHOﬁ aTTeCTallyu 110 JUCIHUITIINHE
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