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1. Uenn ocBOEHNS AUCLUMINHBI

OcHoBHasl Lenb kypca PoToCMHTE3a, AblXaHWs U NPOLYKTUBHOCTU PACTEHWIA 3aKN04aeTCs B TOM,
4TOObl AaTh CTyEHTaM COBPEMEHHbIE NPELACTABNEHNS O CTPYKTYPHO-GOYHKLIMOHANIbHOW OpraHm3aumm
POTOCUHTETUYECKOrO annapara, MexaHuamax ooTocHTe3a 1 AblxaHWsl, OCHOBHbIX
3aKOHOMEPHOCTSAX (OYHKLMOHNPOBAHMWS 9NEKTPOH-TPAHCMOPTHbIX LIeMnei XnoponnacToB v
MUTOXOHAPWIA, OCHOBHbIX PEPMEHTATUBHBIX peakLusix, nexauwmx B OCHOBe ABYX (PyHAAMEHTaNbHbIX
NPOLIECCOB XN3HEAEeSTENbHOCTN PaCcTUTENIbHOrO opraHmaMa. PaccmaTtprBaroTcst perynsitopHbole
cucTeMbl POTOCKMHTE3a U AblXaHWs, OU3NONOTMYECKNE OCHOBbI AEACTBUS BHEWHNX (DAKTOPOB U
POPMMpPOBAHMS YPOXANHOCTU pacTeHuid. OcBelleHbl MocneaHne AaHHble O
CTPYKTYPHO-GOYHKLIMOHaNbHOM opraHm3aunm ATD-CHTa3HOro KoMnaekca, npoaHanm3npoBaHbl My Ty
LbIXaTeNbHOro U POTOCMHTETMYECKOrO MeTabonnama.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucumunnnHa BkntodeHa B pasaen " b3.10B.2 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTenbHol nporpammbl 020400.62 Buonorns n 0THOCUTCS K AUCUMMANHAM Mo Bblibopy.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

Lnkn B.3. B.4, BapuaTtusHas 4acTb. [lepen nsydyeHnem Kypca CTyaeHT OOMXEH OCBOUTb cneayrowmne
avcumnnuHbl: Xumus (obwas, HeopraHuyeckas, opraHuyeckas), Punswmka, buonorns (botaHuka,
3KONnorns), bUoXmMmMns, PU3NoNorns pacTeHWUA.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytolWwme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNEeTeHL MU
MK-3 NEeMOHCTpUpYyeT 3HaHNe NPUHLINMNOB CTPYKTYPHOW 1
(npodbeccmoHanbHble PYHKLMOHANbHOM opraHn3aunm 6Monorniecknx 06 -EKToB U
KOoMneTeHuunn) MEXaHW3MOB rOMEOCTaTUYECKON perynauunu;
MK-4
NPUMEHSIET OCHOBHbIE PU3MONOrMYECKME METONbI aHanM3a v
(MpOCPECcCHOHANEHbIS OlF_)l.eHI?VI cic?ocm-?m xel/lé*ljalxscSc?eM SOHIE NETOTBI Arans
KoMMeTeHuunn)
AK-5 LEMOHCTPUPYET 3HAHNE NPUHLMNOB KNETOYHOW OpraHm3aumnm
(MPOCPECCOHATNBHBIE Bronorn4ecknx 06 bEKTOB, BUOPUINYECKUX 1 BUOXMMUYECKNX
KOMMETEHLN) OCHOB, MEMDOPAHHbIX MPOLIECCOB M MOMIEKYNSIPHBIX MEXaHN3MOB

XKXn3HenesaTenbHOCTU

B pe3ynbtate 0CBOEHMS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

3HaTb COBPEMEHHbIE NPELACTABNEHNS O CTPYKTYPE U PYHKLMAX DOTOCMHTETMYECKOrO annapara;
NOHMMAaTb POfb POTOCKMHTES3A B DOPMUPOBAHNM YPOXas OTAENbHbIX PACTEHUIA 1 arpOdUTOLEHO30B;
3HaTb MEXaHU3Mbl NMPEBPALLEHMNS ObIXaTebHOro cybcTpaTta u nyTn MCNonb30BaHWS SHEPTUN,
BbICBOOOX,4AEMOI B XOA€ 9TUX NPEBPALLEHNIA; 3HATb COBPEMEHHbIE NPeAcTaBneHns o pabote
anbTepHATUBHbIX OKUCUTENbHbIX CUCTEM; 06nanaTb TEOPETUHECKNMI 3HAHNSMU O MONTEKYNSIPHBIX
MEexaHn3Max perynsaunm goOTOCUHTETUYECKOrO 1 OKUCIMTENBHOIO MeTabonnama;

2. IONXEeH yMeTb:
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YMETb NPOrHO3MpoBaThb YPOXaMHOCTb CENbCKOXO3SANCTBEHHbIX MOCEBOB N0 OOTOCUHTETUYECKNM
nokasartensim; NoHMMaTb Posib OblXxaHUs B OOPMUPOBAHUN ypOXas OTAEeNbHbIX PACTEHUN U
arpogouUTOLIEHO30B;

3. 0OMXeH BnaneTb:

BlafeTb COBPEMEHHbLIMU NPEACTABNEHUSMM O PONN AbIXaHUS B XN3HEOEATENIbHOCT PaCTUTENbHOrO
opraHu3Ma; Op1eHTMPOBaTLCS B COBPEMEHHOI Hay4YHOM nuTepaType No BONpocaM ObiXxaTeNbHOro
meTabonunama.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MOOyns
Obwas Tpya0eEMKOCTb ANCLMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNNHBI 9K3aMEH B 7 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS fOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNIMHE/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Pasgen
Hepens MX TPYD0EeMKOCTb Tekywwme opMbi
N .D.I/II(\:,IL:)V‘IIF;’I,I.IV;'HI:I/ CeMecTplomectpa (B Yacax) KOHTpOnst
Nekumm MpakTuueckuellaboparopHble
3aHATUNA paGOTbI

Tema 1. BBepeHue.
dunsuko-xmmmyeckas
CYWHOCTb npoecca
1. |gooTOCMHTE3A 1 ero 7 1 2 0 0
3Ha4yeHne B obwem
metabonuame
pacTUTENbHOM KNETKW.

Tema 2. CTpyKTypHasa un

5 broxnmmnyeckas v > 0 5 YCTHbIA ONpOC
opraHusauus annapara

dooTocmHTE3a

Tema 3. [MurmeHTHbIE
CUCTEMDI
JOOTOCUHTEINPYIOLLNX
OpraHn3MoB

Tema 4. [epBu4HbIE
4. |npouecchl 7 2 0 4
dooToCKHTE3A.

Tema 5.
®YyHKUNOHNPOBAHME
9NEKTPOHTPAHCMNOPTHOM
uenu

YCTHbI ONpOC

YCTHbI Onpoc

YCTHbI ONpOC
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 6.
6 doTosHepreTnyeckmne v 9 5 0 4 KZ'%LE:”"H”
" |peakunn xnoponnacTtos. P
Tema 7. MeTtabonuam o
7. |yrnepopa npu 7 6 0 2 YCTHBI ONpoc
poTOCUHTE3E
Tema 8.
8 dusnonormnyeckme n v 4 0 4 pedepar
" lakonorun4yeckume acnekThbl
dooTOCUHTESA.
Tema 9. DoTOCUHTES
Kak OCHoBa -
9. |NpoAyKTUBHOCTH 7 13 2 0 2 yCTHBI onpoc
pacTteHuin. PoTocuHTES
n ypoxau
Tema 10. Obwas y
10.|xapaktepucTunka 7 14 2 0 0 ycTHbI onpoc
ObIXaHns pacTeHuia.
Tema 11. lytn
npespatieHns YCTHbI ONpOC
1. OblXxaTtenbHOro / I 2 0 4
martepuana.
Tema 12.
ONEeKTPOHTPaHCNOpTHas
Luenb pacTeHun, ee YCTHbIA Onpoc
12 0COBEHHOCTM. / 15 2 0 2
AnbTepHaTuBHas
okcmpasa.
13 Tema 13. OHepreTuka v 16 5 0 5 YCTHbI OMpocC
‘labIxaHus.
Tema 14. Ponb gbixaHus
B XN3HEeOeATeNbHOCTH KOHTpONbHas
14.|pacTutenbHoro 7 17 2 0 2 pabota
opraHusma.
15. Tema 15. Okonorus v 18 5 0 5 pedepat
ObIXaHWs.
16.[Tema 16. ak3ameH 7 0 0 0
Tema . Itorosas v 0 0 0 9K3aMmeH
doopMa KOHTpOns
Ntoro 36 0 36

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. BBegeHue. PU3NKO-XMMUUECKas CYLLLHOCTb Npolecca oOTOCUHTE3a U ero 3HaueHue

B 00LLeM MeTabonuame pacTUTeNIbHOM KNEeTKM.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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. DU3NKO-XMMMYECKas CYLWHOCTb NpoLiecca hoTOCUHTE3a 1 ero 3HaveHue B oblem metabonname
pactutenbHoi kneTku. Mpobnema poTocnHTE3a Kak OCHOBHast Npobnema buosHepreTukun. naeHble
aTanbl B pasBUTMKN y4eHMs 0 POTOCKMHTEe3e. 3HaveHne naei n pabot K.A. Tumnpsisesa B ceete
COBPEMEHHbIX UccnenoBaHui rno gotocnHTesy. Knaccugomkaums gpoToTpodoos.

Tema 2. CTpyKTypHasi 1 6Moxummyeckas opraHusaums annapara ¢potocuHTe3sa
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Me3ocTpykTypa 0OTOCMHTETMYECKOrO annapaTa. Makpo- n MUKPOCTPYKTypHas opraHn3aums
XnoponnacToB. Tunakoma Kak OCHOBHas CTPYKTYpHas 1 oyHOaMeHTaNnbHas eanHmua XnopnnacTtos.
YnbTpacTpykTypa MembpaH TMnakonaoB CTPOMbI U rpaH, Ux oyHKLMOHanbHas amdpcpepeHumanms.
OcHoBHbIe aTanbl 6uoreHesa CTPYKTyTP XNOPNNacToB B NpoLecce 3eneHeHns. BnmsHue ycnosumin Ha
CTPYKTYPY M KONMYeCTBO xnopnnactoB. COOTHOWEHME CTPYKTYPbl 1 (OM3NONOrMYECKOM aKTUBHOCTM
hoTOoCUHTETUYECKOro annaparta. KoHgopMaLMOHHbIE M3MEHEHWNS XNOPMNACTOB.

naboparopHasi pabora (2 yaca(oB)):

DU3MKO-XUMUYECKNE CBONCTBA TUNAKONOHbLIX MEMOPaH. XMMMNYECKUIA COCTAB XNI0POMNIAcToB: 6ENKN 1
nunuabl. YnakoBka membpaH B cTonku. JlatepanbHas acumMmeTpus. [eHeTnyeckme CUCTeMb
xnoponnacTtoB. OpraHm3auns reHoMa xnoponnacToBIOKCNPECCUS XNOPONNACTHbIX FEHOB.
B3anmopeiicTBme xnoponnacTHOro 1 SaepHoro reHomoB. broreHea xnoponnactos

Tema 3. NMrmeHTHbIE CUCTEMBI POTOCUMHTE3UPYIOLLLUX OPraHU3mMoB
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MurMeHTHbIE CUCTEMbI DOTOCUHTE3NPYIOWNX OpraHn3MoB. MeTabonnam xnopounnos B pacTeHNN.
MyTn GoCcuHTE3a MarHMit-nOPPUPUHOB, Ha4YanbHble cTaann. 3akYnTeNbHbIE 3Tanbl OUOCUHTE3a
xnopodpunna. HatneHble oopMbl NpegwecTBeHHnKa. MHoroctagunHocTb npouecca
gooToTpaHcopMaLMn akTMBHOMO NPeawecTBEHHMKA B XNopodownn, ponb 6enka B peakumnsx
rmppuposaHms npotoxnopodpunnmaa. CuHtes xnopodpunna ?6?. CocTosHME NUrMEHTOB B
pacTeHMsX: CMCTeEMa HaTUBHBIX CHOPM xnopodomnnos ?a? n ?6?. MexaHnmambl perynsumm buocunHTesa
xnopodomnna: MetabonnTHbIA, FeHeTUYECKMIA, PUTOXPOMHBIN. OpraHm3aums NnpPoLeccos
xnopodonnnobpasoBaHnst: LEHTPOB BUOCUHTE3A NUIMEHTOB. POPMMPOBAHME POTOCUHTETUHECKIMX
eouHnl. KapotnHonabl. Obwas xapakTepuctuka NMrMeHToB rpynnbl KAPOTUHOWOOB; CTPYKTYPA,
OU3nKO-XxMMmyeckue ceorctea. Ponb kapoTnHonoos B npouecce PoTocnHTE3a. AHTEHHAS
doyHKums. Peakuumn n 3HayeHne BUONOKCAHTUHOBOMO LmKna. MexaHn3mbl 3almMTHOro 4eiCTBMS
KapatnHonaos. [yt BuocrMHTE3a KaPOTUHOMAOB B pacTeHUn. nkobununHbl, nx PyHKLMOHANbHOE
3HayeHne. PyHKLMOHaNbHas opraHM3auuns NMrMeHToB B xnoponnacTtax. Xnopodpwnn-benkosbie
Komnnekcbl. MexaHnambl perynsaumm pacrnpeneneHus sHeprum mexay gorocucremamm. Ponb
KaTWMOHOB B pacnpeneneHnn aHeprum

naboparopHas pabora (4 4aca(oB)):

XapakTtepucTvka BuamMmorn obnactv aneKTpoMarHUTHOMO CrekTpa Kak MCTOYHMKA SHEePrun B
goTocuHTE3€E. OCHOBHbBIE TUMbI XUMUYECKMX CTPYKTYP, BbIMOMHSAOWMNX PYHKLMIO (hOTOPELENTOPOB B
gooTocnHTese, ux moandpukaums. MNytn popmMmnpoBaHNS MHOrOKOMMOHEHTHOM (POTOPELLENTOPHOM
cucTembl. Xnopodgomnnbl. [pocTpaHCTBEHHAs opraHn3aumns Monekysbl xnopodpunna. OCHOBHbIE
aNeMeHTbl CTPYKTYpPbl Xxnopodounna, nx yHkKLnoHanbHoe 3Ha4eHne B npouecce poTocnHTesa.
CTpyKkTypbl, OTBETCTBEHHbIE 32 MOrNOWEHNE 3HepPrum ceeTa. Ponb MarHns n goyHKLMOHaNbHbIX Fpynn
LUMKIOMNEHTaHOBOMro KOMbLa B DOTOXMMUYECKUX CBOMCTBAX Xopogunna, B CTPYKTYPHON K
PYHKLIMOHANIbHOW OpraHM3aumy Monekyn xnopodgounna B peakLMOHHOM LeHTpe U
dooToCHMHTETUYECKOW eamHuLe. ObpaTrMble OKUCIINTENBHO-BOCCTAHOBUTENbHbBIE NMPEBPALLEHMS
MarHnin-nopcnpPUHOB B POTOCUHTE3E. DYHKLMN MArHUA-NOPCOUPUHOB B POTOCUHTESE.
MoHOMepHble 1 arpermpoBaHHble POPMbl XNIOPOPUINOB.

Tewma 4. lNepBuUYHbIE Npoueccbl POTOCHMHTE3A.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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dun3nYeckmnin MexaHn3m NMornoLWEHNs N UCMYCKaHNS CBETa MONEKYNamMm NUrMeHToB. AHanma
3NEeKTPOHHO-KoNebaTeNbHbIX CNEKTPOB MOMMOWEHNS MUTMEHTOB B CBSI3M C OCOOEHHOCTSIMM UX
XUMUYECKOW CTPYKTYPbl. 3aBUCUMOCTb CMEKTPOB MOrOWEHNS MMTMEHTOB OT CBOWCTB pacTBOpPUTENS,
arperauuy monekyn, Temnepartypsbl, pH. 9neKkTpoHHO-BO36yXAEHHOE COCTOSIHUE NMUTMEHTOB.
3aKkOHOMEPHOCTUN N3Ny4YEeHNst CBETA MONEKYION: donyopecLeHUns. DHepreTMyeckmne notepmu npm
3NEKTPOHHBIX Nepexonax. MexaHnambl MUrpauun aHeprum B xnoponnacrtax. MexaHnam
WHOYKTMBHOrO pe3oHaHca. MexaHu3am Murpaumm aKCMToHa. TOMOreHHbI U reTepOreHHblin TUMbI
MUrpaLLN SHEPTUN.

naboparopHas pabora (4 4aca(oB)):

CTpyKkTypHas 1 oyHKLUMOHaNbHAS OpraHn3auuns NnepBrYHbIX NPOLLECCOB POTOCMHTE3A.
MpencrtaeneHne o0 QOTOCUHTETUYECKONW eamHmLe. CTpyKTypa peakumnmoHHOoro ueHTpa. lMpupoaa
NepPBUYHbIX aKLENTOPOB U AOHOPOB B peakuMoHHbIX ueHTpax @Cl n OCIll. MexaHnambl
npeobpa3oBaHns 3NEKTPOMArHUTHON SHEPTUN B peakUMOHHbIX LeHTpax. MpuHumnbl ctabunusaumm
COCTOSIHUI C pa3feneHHbIMN 3apaaamu.

Tema 5. DYHKUUOHMpPOBaHNE 3NEKTPOHTPAHCMOPTHOM Lenu
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

ConpsxeHrne OOTOXMMUYECKNX U SH3UMATUYECKMX CTaani B potocnHTe3e. COBpEMEHHbIE
npeacTaBneHns o CTPYKTypHon opraHndaumm 3TL. OCHOBHbIE NONOXEHNS COBPEMEHHOWN Z-CXEMbI
POTOCUHTE3a. YHacTue OByX (OOTOXMMUYECKMX peakuuin B npouecce oOTOCUMHTE3a Y pacTeHUA.
IhhekTbl IMepcoHa, bnnHkca. MNMprupoaa ocHOoBHbIX KOMNOHeHTOB D TLL xnopnnacTos,
nocnefoBaTenbHOCTb UX B3auMoOencTeus. PyHKUMOHANbHOE U CTPYKTYPHOE pasgeneHne oByx
gooTocucteM. buoxummyeckas n pyHkumoHanbHas xapakrepuctuka @Cl n dCIl. Metoabl
nccnepgosaHusa 3TL. CtpyktypHasa n pyHkumoHanbHas opradmanums ®CII. MonekynspHbii
MeXaHN3M OKMCNeHNs BoAbl U BblaeneHns kucnopoga. OpraHmsaums BOLOOKMCNAOWEro KOMnekca;
3HayeHne mMapraHua. AkuentopHas ctopoHa PCIl. MexaHn3m neincTeust TpuasnHOBbIX repdbuLaoB.
XWHOHbI XNOPOMNNacToB: XMMUYecKas CTPYKTypa, omanonornyeckas ponb. [yn nnacTOXMHOHOB;
OCHOBHbIe QYHKLMMW. LINTOXPOMbI XNOpPONnacToB: OU3NKO-XMMUYECKNE XapaKTEePUCTUKN,
nokanuzauus B 3TL. OpraHunsauuns untoxpom B6-f komnnekca. MexaHn3mbl OKUCNEHUSA
nnactoxmHoHa. Q-umkn. YyacTtne umMtoxpom B6-f komnnekca B LMKINYECKOM TPaHCNOpPTE SNEeKTPOHOB
Bokpyr ®CI. dusmonormyeckoe 3aHa4eHe LMTOXPOM B6-f komnnekca. NnactoumaHuH: nokanmsaumns
B Lenn, OCHOBHble cpyHKUMN. CTPYKTypHas opraHnsauns n yHkumoHmposaHue ®C1.
IH3MMaTNYeCKme CUCTEMbI, yHacTBYIOWME B reHepaLmm BOCCTAHOBUTENbHOMO NoTeHumana.
deppefoKCHH: PU3NKO-XMMUYECKNK CBOMCTBA 1 PONb B NpoLeccax npespalleHns aHeprum npu
gooTtocunHtese. ®1-HALLd-okcmoopenyktasa; OCHOBHbIE (DOPMbI 1 PYHKLNN PepMeHTa.
ObpaTMOCTb TEPMUHANBHBIX PeakLnii TpaHCcnopTa aNeKTPOHOB B Lienu. Jlokanusauus STL, B
MembpaHe TunakonnoB. OCHOBHbIE NPUHLUMMLI MogennpoBaHnsa STLL. VHrmbutopsl TpaHcnopTa
SNEeKTPOHOB, NOKaNN3aumns nx LeHTPoB AeNCTBUS. VICKYCCTBEHHbIE 3N1eKTPOH-O0HOPHbIE U
SNEeKTPOH-aKUENTOPHbIE CUCTEMbI, UCMOMb3YeMble MPU U3YYEHUN peakuunin pasnnyHbIX y4acTKOB
oTLU.

naboparopHas pabora (2 4aca(oB)):

KnHeTtunyeckme 3akoHoMepHocTM paboThl Lenun. KonmyecTBeHHOE COOTHOWEHNE 1 B3auMoaencTBue
DCIl n OCII. Lnknnyecknin n HEUUKNNYECKNA NOTOKN 3NEKTPOHOB, UX B3anMmoaenctamne. CKopocTb
TpaHcnopTa 91EKTPOHOB Ha OTAENbHbIX yd4acTkax uenu. MexaHnambl perynsunm cKopocTu
9NEKTPOHHbIX MOTOKOB: BANSHME KOH(POPMaLMOHHO-aKTUBHbIX (PaKTOPOB U
OKWUCNUTENbHO-BOCCTAHOBUTENbHbIX areHTOoB.

Tema 6. POTO3HEpPreTUYECKME peakLmMm XNoponnacTos.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

doTocMHTETUYECKOE (PoCcOopUnMpoBaHmne, ero 3Ha4eHne B SHepreTuke pacTeHus.
XapakTepucTnka OCHOBHbIX TUMOB POTOGOCHPOPUNNPOBAHUS: LNKINYECKOr0, HeLMKINYECKOro U1
ncespounknnyeckoro. COOTHOWEHNE MHTEHCMBHOCTEN 9TUX NPOLECCOB B xnopnnacTtax. PaboTbl
ApHoHa. JTokanuzauus pocchopunmpyrowmx LueHtpos B OTL,. MexaHn3mel
dooTodhochopunmpoBaHus. XemmocmoTtuyeckas runotesa Mutyenna. MexaHnam obpasoBaHust
rpagmeHTa anekTPOXMMUYECKoro noTeHumana noHos sogopona. CTpykTypHO-GOYHKLUMOHANbHAS
opraHnsauunsa ATd-cuHTeTasHoro komnnekca. PakTopbl COMPSXEHUS, UX YNbTPacTPyKTypa. .

naboparopHasi pabora (4 4aca(oB)):
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dYHKUMOHNPOBaHNE MeMOPaH 1 conpsraowero gaktopa Kak OCHOBHbIe 3Tanbl cuHTe3a ATO.
MexaHuambl aecTems pasobwmTtenein. MexaHnam yHkumnoHnpoBaHns ATd-cuHTeTasbl.
OHeprosaencuMble KOHPOPMALMOHHbIE U3MEHEHMS KaK OCHOBA (PYHKLUVNOHNPOBAHNS
AT®-cnHTETA3HOro KOMMNNEKca. DHAOreHHasa perynsauns ooTosaHepreTM4eckmnx NpoLeccos.
Perynauns katanutudecknx uetpos CF1 Hykneotngamum un opyruMm aHOOreHHbIMU COeANHEHNSMN.
PerynatopHoe neiicTBre KOHPOPMaLMOHHO-aKTUBHBIX areHToB. BnusiHne membpaHHoro noteHumana
Ha OYHKUMOHaNbHYIO akTMBHOCTbATd-a3HOro Komnnekca

Tema 7. MeTtabonuam yrnepona npu ¢potocuHTe3€e
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YCTbnyHbIA annapar u perynaums razoobmeHa. Mpupoaa neperyHbix akuentopos CO2.
BocctaHoBUTENbHbBIM NEHTO30000CAaTHbIN LMK XapakTepucTmka OCHOBHbIX CTaani. KuHetnyeckne
3akoHOMepHoCTU uukna KanbeBuHa. QHepretuka umkna. Cuctema perynsumm umkna KanbsmHa.
C4-nyTb gpoTOCMHTE3a. XMU3M, aHATOMO-broxmmmyeckne ocobeHHocTn C4-nytu. Limkn
Xetya-Cnaka. Tpu rpynnbl C4-pacteHuin. Jlokannsaumst oepMeHToB B TKaHAX Me3odounna n
obknankm NpoBOASLMX NYYKOB NMCTLEB Y pasHbix rpynn C4-pacTteHuii. SHepreTrka umkna. Cuctema
perynauun uukna Xat4ya-Cnaka. CpasHutenoHas xapaktepuctuka C3 n C4-rpynn pacteHui.

naboparopHas pabora (2 4aca(oB)):

OcobeHHocTH pereHepauunmn akuentopoB CO2 y pacTeHuin ceMeincTBa TONCTSHKOBbIX.
SHepreTnyeckoe obecneveHne unkna. Metabonnyeckre NOTOKU NOrNOWEHHOrO B NpoLecce
gooTOCMHTE3a yrnepoaa: 0bpasoBaHMe ONnro- 1 NonnMcaxapuaoB, OPraHNYeCcKNx KMCnoT u
amunHokucnot. dotoapixaHue. [nukonatHbIA NyTb. Jlokanuaaums qOepMeHTOB rNKONaTHOro nyTu.
SHepreTuyeckme 3atpartbl. ekt Bapbypra. CpaBHeHME TEMHOBOIO M DOTOAbIXaHNS.
dusnonornyeckoe 3aHadyeHne potoabixaHus

Tema 8. dDusnonormyeckme N aKoNoruyeckue acnekTbl oOToCUHTE3A.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

doTocMHTETUYECKAs (PYHKLMS B CUCTEME Lenoro pacteHuns. Perynsaums MIHTEHCUBHOCTU U
HanpaeieHHOCTU POTOCMHTETMYECKOr0O YCBOEHUS YrNIEKUCIOro ra3a 3a c4yeT U3MEeHEeHUn akTUBHOCTH
doepmeHToB umkna KanbsmHa n cogepxanmsa AT® n HAL® B xnoponnacrax. AgepHas v
nnacTtoMHas perynsaumsa ootocnHTesa. Ponb ropMoHanbHbIX CUCTEM B 9HLAOMEHHON perynsauum
doTocuHTe3a. BospactHag cpusmnonorna qootocuHTeda. AganTmBHbIE CUCTEMbI (DOTOCMHTESA.
Cesi3b Mex [y yrneBoaHbIM U a30THbIM OOMEHOM.

naboparopHas pabora (4 4aca(oB)):

BnnsiHne BHEWHUX 0aKTOPOB HA DOTOCUHTES. BnnsHWe NMHTEHCUBHOCTU 1 Ka4ecTBa cBeTa Ha
POTOCUHTES. BinsiHMe KOHLEHTpauUMmM YyrnekKncnoTbl U KUCNOpoaa Ha Npouecc ooTOCMHTE3a.
doTOCKHTES B YCNOBUSIX BOAHOIO 1 TEMMNEPTYPHOro CTpeccoB. Hecneuunduyekas oTBeTHas peakums
poTOCUHTETUYECKOrO MeTabonmama yrnepoaa Ha HebnaronpusTHble doakTopbl cpenbl. BnusiHue
MUHepPanbHOro NMTaHUs Ha NPOLEeCChl DOTOCUHTE3A.

Tema 9. DOTOCMHTE3 KaK OCHOBa NPOAYKTUBHOCTU pacTeHMn. POTOCUHTE3 U YpOoXan
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

dOTOCMHTES KaK OCHOBA NPOAYKTUBHOCTW pacTeHuiA. XnoponnacTbl Kak MCTOYHMUK aCCUMUNATOB.
O6bmeH AT n HALL®PH mexay xnoponnactamu 1 uutonnasmoi. Ponb cneundonyeckux TpaHcnokas
000/104KM XNOPONNACcTOB B NEPEHOCE BOCCTAHOBUTENBHbIX M MAKPO3PTrMYEeCKMX 9KBUBANEHTOB.
TpaHcnopT B uMTONNa3My NPoOykToB 0OTOCMHTETMYECKOrO yCcBOEHUS CO2. DOTOCUHTES B CUCTEME
LOHOPHO-aKLENTOPHbIX CBA3€E pacTUTeNbHOro opraHmama. OTTOK NPoaykKTOB (POTOCUHTE3A U3
POTOCUHTEIMPYIOWNX B APYr1ue opraHbl pacTeHunin. Ponb caxapo3abl Kak rnaBHOro TPaHCNopPTHOMO
npoaykTa poTocrHTE3a. Trnbl AOHOPHO-aKLENTOPHbIX CBS3ei. [JOHOPHO-akLenTopHas eanHmua.
JLOHOPHO-aKLenTopHbIE B3aMMOAENCTBMS Kak OCHOBA 3HAOrEHHOM perynsum ooToCUHTE3a.
NcnonHnTenbHble MeXaHn3Mbl 3HAOMEHHON Perynaunm oOTOCUHTE3A B CUCTEME LIENOro pacTeHusI.
doTocmHTE3 U ypoxaii. NoTpebHOCTN YenoBeYecTBa B NULLEBbIX MPOAYKTaX U Cbipbe Ais
NPOMBbILNEHHOCTN 1 UX YOOBNETBOPEHUE 3a CHET POTOCUHTETUYECKON AEATENbHOCTM PaCcTEHUIA.
Obuwwme MacwTabbl OTOCUHTETUYECKON AESTENbHOCTU B Buocdepe 1 NpobnemMbl 3KONOrm4ecKoro
paBHOBECKSI.

naboparopHasi pabora (2 4aca(oB)):
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OcHoBHble NokazaTtenu gOTOCUHTETUYECKON NPOAYKTUBHOCTN PaCTEHWIA: PDOTOCUHTETMYECKME
noTeHumanbl U NX CTPYKTypa, Yynctasd NpoayKTMBHOCTb DOTOCUMHTE3A, NUCTOBbLIE N XNOPOPUIbHbIE
NHOEKCbl NOCEBOB, KO3IOULMNEHTbI SHEPreTnyeckom adpPekTMBHOCTM POTOCKMHTE3A U
9HepreTnyeckom agoPekTUBHOCTM (POPMUPOBAHUS ypoxas. Teopus qoOTOCUHTETUYECKON
NPOAYKTUBHOCTU. [MpuHUMMBI ONTUMU3AUUM POTOCUHTETMHECKON OEATENbHOCTM NOCEBOB
CEeNbCKOXO3SMCTBEHHbIX PaCTEHUNIA. DKCTEHCMBHbIE U MHTEHCUBHBLIE CMOCODbI MOBLILWEHMS YPOXaEB.
MakcrManbHO BO3MOXHbIE B1ONOrnyeckne n Xo3sMcTBeHHbIE ypoxaun pacTteHuin. CBeTokynbTypa
pacTeHun.

Tema 10. O6Lwiasa xapakTepucTUKa AbiXaHUsi paCTEHUN.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OnpegneneHuve obixaHUs, ero yHusepcanbHoe pacnpocTpaHeHve Ans Bcex OpraHn3mos,
Hacensaowmx 3emnto. Victopms passutus y4eHUs 0 AbIXxaHUW pacTeHWiA, BKNaL OTe4eCTBEHHbIX U
3apy6exXHbIX YYEHbIX B CTAHOBNIEHVE 1 PA3BUTUE COBPEMEHHbBIX MPEACTABNEHNI O OblxaHUW. Teopus
nbixaHus MNannagnHa. MepekncHas Teopus bronornyeckoro okmcneHns baxa. CoBpeMeHHble
npeacTaBneHns 06 OKMCNUTENbHO-BOCCTAHOBUTENBHbBIX peakumsx. CBoboaHble paaukanbl ?
MPOMEXYTOYHbIE NPOAYKTbl BMONOrnYeckoro okucneHms. Tunsl CBOOOAHBIX PaANKanoB: MOHO- 1
6vpaauvkanbl, MOHpaAUKanbl, aHNOH- 1 KaToHpaamkansl. OnpeneneHne cBOHOAHLIX PaLMKanoB C
ncnonb3osaHnem AMP. Obwas xapakTepucTnka AbixaHusi, ero buonornyeckas ponb. CXoacTBO U
0COBOEHHOCTM AblXaHNS PACTEHUIA N XMNBOTHbIX.

Tema 11. NMyTK npesBpalLeHUs abixaTeNbHOro Marepuana.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Xumnyeckasa npupona, oepMeHTbl 1 bronormyeckas ponb pasnuyHbiX MeTabonnyeckmx nyTen
npeBpalleHns obixatenbHOro Matepuana: rnmkonms, umkn Kpebca, neHTo3odocdartHbIi 1
FANOKCUNATHBIM LMKNbl. TNnkonma n obpalleHHbii ravkonuna. Linkn Kpebea n obpalleHune uukna
Kpebca y ooTocnHTe3npytowmx baktepuin. AMdombonuyeckas ponb umkna Kpebca v opyrmx nytei
npespaleHns abixatenbHoro Matepmana. 9TL abixaHus.

naboparopHas pabora (4 4aca(oB)):

Ponb rvokcmnatHoro uykna B KMCIopoaHOM 0BMeHe, CUHTE3€ 3eNeHbIX MUFMEHTOB, ABUXEHNM
ycTbuL. Ponb neHTo3odocdatHoro nyT B NnacTMyeckom obmeHe Knetku. BaanMocBasb pasnnyHbix
nyTen npespalleHns ObixatenbHOro Mmatepuana

Tema 12. DneKTPOHTPaAHCMOPTHaA Liernb pacTeHUN, ee 0CO6eHHOCTU. AnbTepHaTUBHas
okcupasa.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

TpaHCcnopT 9NEKTPOHOB, CBA3aHHbIM C AblxaHneM (DTL, gbixaHus), cBA3b ¢ umknom Kpebea.
Mpupona komnoHeHToB ITL, abixaHns: xuMmnyeckas npupoaa, OKUCNIUTENbHO-BOCCTAHOBUTENbHbIE
noTteHumansl n ap. ObpatHbIi TPAHCNOPT 3NEKTPOHOB (Aedhocchopunupytolee BOCCTaHOBNEHNE).
Nokannsauns komnoHeHToB ITL abixaHns. OnurodpepMeHTHbIE KOMMNEKChI AbIXxaTeNbHON Lenu.
OcobeHHocTn OTL ObixaHns y pacTeHuid. LinaHnoyctoiumBoe ObixaHne 1 ero gomaunonormyekas
ponb. [Npupona anbTepHaTnBHOM okcnaasbl. OpraHn3uuns anbtTepHaTMBHOro nyTu. Llenb nepeHoca
3NEKTPOHOB M 3HA3ProHNYeckme OyHKLMM MUTOXOHApWUA. CnHTe3 benka. TpaHcrnaporeHasHas
peakuns. AKTUBHbIA TPpaHCNOPT MOHOB. KOHOpMaUNOHHbIE U3MEHEHMSI MUTOXOHOPWIA.
AnbTepHaTuBHbIE NYTWN NepeHoca dNeKTPOHOB. bruonornyeckoe okMcneHune B npoueccax
LeToKCHKaLUmnu.

naboparopHasi paborta (2 4aca(oB)):

Perynsums akTMBHOCTW anbTepHATMBHOrO NyTu. Perynsuuns pacnpeneneHnst SneKTPOHOB MeXAy
anbTEepPHATUBHBIM 1 LLUTOXPOMHbBIM MyTAMW OKMCNEHUS. BnusiHne U-keTokMcnoT 1 peokc-cocTosHMS
CyNbrnapvnbHO/ANCYNbGOUAHON CBA3N B MOMNEKYNE AMMEpa Ha akTUBHOCTb anbTepPHATUBHON
oKcuaasbl.

Tema 13. HepreTuka AbIXaHUSA.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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CoxpaHeHne aHeprun ObixaHus B pacTUTENbHOM Knetke. Mrukpo- 1 Makpoaprmyeckme CoeauHeHus.
AneHunosas cuctema. [lnHamnyeckoe paBHoBecue ageHnnosom cuctemol ATO-ALD-AMOD.
ConpsixxeHune apixaHust 1 poccoopunmnpoBaHmns (oOKMcanTenbHoe dpocdopunnposaHme), ceoboaHoe
okncneHue. MexaHnaMbl OKUCINTENBHOrO chocpopunmpoBaHmns. XmMmyeckas, XeMMocMoTmnyeckas
rMNOTE3bl CONPSXEHNS. IKCNEepUMEHTaNbHOE A40Ka3aTeNbCTBO OCHOBHbIX MOMOXEHU FMMNOTE3bI
MwuT4yenna. Jlokanmsaumsi OKUCNUTENBHOIO OOCHOPUINPOBAHNS B ObIXaTeNbHON Lenw. .
OkucnutenbHoe hocdopnnmpoBaHne B MUTOXOHAPUSX, €ro CneumdunyHOCTb. DHepreTnyeckas

30 PEeKTUBHOCTb aHa3pPOOHOro 1 a3pobHOro NpeBpalleHust obixatenbHoro cybcrpara. ddpdoekT
MacTtepa. BaanMoceasb pasnnyHbIX TMNOB aHepreTnyeckoro obmenHa. MNyn AT® B kneTke.
["eHeTnYeCcKnin KOHTPO/b 3HEPreTNYECKOm akTUBHOCTU MUTOXOHOPUIA

naboparopHas pabora (2 4aca(oB)):

MeTabonumyeckme COCTOSHUS MUTOXOHAPWIA Mo YaHcy. 9ddeKTUBHOCTb OKUCINTENIbHOMO
doocchopunuposanms. KoadbpuumeHT P/O, abixaTenbHblii KOHTponb. KoadbdpuumeHt ALD/O.
PasobuieHne abixaHus u ocopunnpoBaHns, npupoaa adpdoekTa, buonornyeckas 3Ha4MMOCTb

Tema 14. Ponb abixaHusi B XU3HenesTeNIbHOCTU pacTUTENIbHOro opraHu3ma.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

3HauyeHne ObixaHWs B OCYLECTBNEHNM paCTEHNEM Pa3HOOOPa3HbIX PU3MONOrNYECKMX CPYHKLNIA:
NOrnoTUTENbHAA NEATENBHOCTb KOPHEN, POCT, BUOCUHTESbI, YCTONYMBOCTb K B1O- M aBNOreHHbIM
BO34encTBUAM. [lbixaHre Kak coyHKLMS NprucnocobneHuns pacteHns K cpene. IpixaHue un
POTOCUHTES. PONb AblXaHUS B pa3BUTUN TEOPUN DOTOCUHTETMYECKONM NPOLYKTUBHOCTW PACTEHUIA.
KoMNOHeHTbI OblxaHWs: AblxaHne pocta 1 nogaepXaHus.

naboparopHas pabora (2 4aca(oB)):

MeToabl pasgeneHns OblxaHus Ha cocTasnsowme. IHepreTnieckas aPPEKTUBHOCTb ObIXaHUS.
JbixaHne B [OHOPHO-aKLENTOPHOM CUCTEME paCTEHWUIA.

Tema 15. 3konorus gbixaHus.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

LpbixaHne n gon3nonornyeckoe CoOCToOSHNE pacTuTeNbHOro opraHmama. [pixaHme n yCcTom4nBoCTb
pacTeHuia.

naboparopHasi pabora (2 4aca(oB)):

3aBNCMMOCTb ObIXaHWS 1 ero COCTaBNAOWMNX OT BUAOBOW cneundonkn pacTeHuin, ero Bo3pacTa,
YCNoBWUIA cpenbl: TeMnepartypbl, BO400OECNeYeHHOCTN, UHTEHCUBHOCTW 1 Ka4ecTBa CBETA, ra30BOro
cocTtaBa u Op.

TeMma 16. 3K3amMeH

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb g;?d%%:'o';g:;g:g;
AducumnnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY[eHTOB P

Tema 2. CTpykTypHas un
broxmmmnyeckas NOAroToBKa K

2. 7 o
opraHmdauug annapara YCTHOMY Onpocy 2 YCTHBIN ONpoc
poToCcuHTE3a
Tema 3. NMUrMeHTHbIE
CUCTEMDI NoAroToBka K o

. 7 4 2 THbI On

3 POTOCUHTE3NPYIOLLNX YCTHOMY onpocy ye onpoc
OpraHn3moB
Tema 4. [NepBU4HbIE

4. |npouecchl 7 n((:)ercc))thosoKr? '; c 4 YCTHbI ONpocC
poTOCHHTESA. y y onpocy
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5.
DYyHKUNOHMPOBAHUE noAroToBka K -

5. 9NeKTPOHTPAHCNOPTHOM / YCTHOMY onpocy 2 YCTHBIN OfIpoc
uenu
Tema 6. MoAroToBka K

6 doTO3HEPreTNHecKme v 9 |koHTpOnbHOI 5 KOHTpONbHas

: KLU X nnacTos.
peakuy, noponnacTto pabote paboTa
Tema 7. MeTtabonuam NOAroTOBKA K

7. |yrnepogna npv 7 CTHOMY OMDOC 6 YCTHbI ONpocC
poTOCUHTE3E y y onpocy
Tema 8.
dusunonormyeckmne un noAroToBka K

. 7 4 T

8 9KONOrn4yeckme acnekTbl pedeparty pecpepa
poTOCHHTE3A.

Tema 9. doTocuHTES
Kak OCHOBa

9. [NPOoYKTUBHOCTU 7 13 ng'TuHrcc));OBoKr? '; c 2 YCTHbI ONpocC
pacTteHuin. oTocnHTES y y onpocy
n ypoxanm
Tema 10. Obwas

10.|xapakTepucTtumka 7 14 nngrg;OBoKr? '; o 2 YCTHbI ONpocC
OblXaHUSA pacTeHu. y y onpocy
Tema 11. MyTn
npespatieHns NoAroToBKa K -

11.

IOblXaTenbHoro / 15 YCTHOMY Onpocy 2 yCTHBIN Ofpoc
marepuana.
Tema 12.
ONeKTPOHTPaHCMOPTHAS
ernb pacTeHun, ee nogroToBska K .

128 ’ 7 1 2 THbI On
0COBEHHOCTN. 5 YCTHOMY Ornpocy ye onpoc
AnbTepHaTuBHas
okcuaasa.

Tema 13. OHepreTuka NnoAroToBka K o

13.

3 ObIXaHus. / 16 YCTHOMY Onpocy 2 yCTHBIN Ofpoc
Tema 14. Ponb ObixaHus
B XN3HeOeATeNbHOCTHU NnoAroToBka K

14.|pacTntenbHoro 7 17  |KOHTPONbHOM 2 KZ%LEZ”bHaﬂ
opraHv3ama. pabote P
Tema 15. Okonorus NoAroToBka K

15.

5 DblXaHWS. / 18 pegoeparty 2 pecpepar
Wtoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

PernctpaumoHHbin Homep 84943713
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OcBoeHve gncumnnavHbl "AOoTOCUHTES, OblXaHe U NPOAYKTUBHOCTb pacTeHuin" npegnonaraet
MCMONb30BaHNe Kak TPpaanLUM-OHHbIX (NeKuuKn, NpakTuyeckme 3aHATUS C UCNob30BaHNEM
METOANYECKMX MaTEPUaNoB), Tak U MHHOBaLUMOHHbIX 06pa3oBaTe/lbHbIX TEXHOMOMIA C
NCMONb30BaHNEM B y4eOHOM NMpoLiecce akTUBHBIX U MHTEPAKTMBHbBIX O0OPM MPOBEAEHUS 3AHATWIA:
BbINOSMIHEHWE pafa NPakTUYEeCKNX 3a0aHuin ¢ UCMONb30BaHNEM NPOJOECCUNOHANBHbBIX MPOrpPaMMHbIX
CPEeAcTB CO3AaHUs N BEOEHWUS 3NEKTPOHHbIX 6a3 faHHbIX; MyNbTUMEANAHbBIX NPOrpPamMM, BKIIOHAOLWMNX
NMOArOTOBKY W BbICTYMNEHUSA CTYAEHTOB HA CEMUHAPCKMX 3aHATUAX C OOTO-, ayano- U
BMOeomarepuanamm no npennoxXeHHom rTematmke

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWN
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue. DU3nNKo-xMmmnyeckas CyLLLHOCTb Npouecca pOTOCUHTE3a U ero 3HaueHue B
obuiem MeTabonname pacTuTesibHOM KNEeTKM.

Tema 2. CTpyKTypHas u 6Moxummyeckas opraHusauus annapara ¢potocuHTesa
YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

Kakne 0cobeHHOCTM CTPOEHMS MNCTOBOW NAACTUHKN MOMOratoT MOrNOWEHMI0 Yyr?nekncnoro rasa? B
KneTkax Kakux TkaHein naet gpotocmHTe3? Kakmmm ceorictBamm obnagaet xnoponnact? Kakyto 4acTb
BUAMMOro CnekTpa NUCT nornowaeT, nponyckaeT n otpaxaeTt? Kakyto 4acTb MHGOpakpacHOM
paguauum nucT nornowaet, NponyckaeTt u oTpaxaer?

Tema 3. [MUrMmeHTHbIE cUCTEMbI POTOCUHTE3UPYIOLLLUX OpraHU3MoB
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Tema 4. NepBunyHbIe NpoLeccbl POTOCUHTE3A.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCH!:

Tema 5. DYHKLUUOHMpPOBaHNE 3NEKTPOHTPaAHCMOPTHOMW Lienu
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

B 4em cocTouT cyTb cBETOBOW (hasbl poTocnHTe3da? Kak nponcxoamT LmMKnnyeckmin TpaHcnopT
9NeKTPOoHOB? Kak NponcxoauT HELMKINYECKUIA TpaHCNopT anekTpoHos? 3 yero coctont
SNEeKTPOHHO-TPaHCMNOpPTHas Lenb oTocuHTesa? Yto Takoe gootocuctema? I3 yero coctoat
gootocuctema | n dpotocuctema Il? I'ge Haxonatca dpotocuctema | n porocucrema I1?

Tema 6. PoTO3HEpPreTMYECKUE peakLun X10ponnacTos.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Yto Takoe gpoTocmHTETUYECKOoe thocdopunmposaHmne? Kakoe goocgopmnmpoBaHne Ha3blBaeTCs
LUUKNNYECKUM, Heunknmndecknm? [lante xapakTepuCcTukKy CBETOBOWM doasbl hoTocmHTE3a? B Kakom
yacTum xnoponnacta NPoUCXoauT ceetosas pasa?

Tema 7. MeTtabonu3am yrnepona npu ¢potocuHTe3€e
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

B 4em cyTb TeMHOBOM pasbl poTocmHTe3a? Kakme npouecchl MpomMcxoasT BO BPEMS TEMHOBON pasbl
gooTocuHTesa? Kak npovcxoaut socctaHosneHne CO2 B unkne KanbeBuHa? Ha kakue atansl ero
MOXHO pasgenutb? Y kaknx pacteHun nget C3- unkn? Kakme pacteHunst HasbiBatoT C4-pacTeHnsamm?
Kak npoucxoaout sBocctaHoeneHne CO2 y C4-pacteHnin? Kakne pepMeHTbl y4acTBytoT BO BTOPUYHOM
kapbokcunupoaHmn? Kakme doyHkumm BoinonHseT C4-umnkn? YTo Takoe KoonepaTuBHbIii
gooTocuHTes? Ha kakue rpynnbl genat C4-pacteHna? Kakux npegcrasuteneit Bol 3HaeTe? B kakux
TKaHSX NncTa 1 B Kakmx xnoponnactax npovmexoant C4-umkn? B kakux knetkax nget C3-uukny
C4-pacteHnin? B kakux xnoponnactax oH npoucxoaut? Yem otnmyarotrca C4-pacteHms oT
C3-pacteHnin? Kakoe BelwecTBo sBnseTcs nepenyHbiM nponyktom B CAM-¢potocnHTese? Kakue
NpOLEeCChl 3TOro UMkKna nayT HoYbio 1 Kakue - gHem? MNoyemy y cykkyneHtos nornoweHne CO2 un ero
BOCCTaHOBNEHNE pa3aeneHsbl Bo BpeMeHn? Korga nponcxoaut neperuyHoe kapbokcunnposaHmne?
Kakuve BHeWwHne ycnosns BINSAIOT HA XMMUYECKUIA cOCTaB pacTeHnsa? Kakue BelecTsa ABNSIOTCS
KOHEYHbIMM NpoAyKTamMu qOOTOCUHTE3a?

Tema 8. duamonornyeckme u aKonormyeckme acrnekTbl POToCUHTE3A.
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pedoepart , NPUMEpPHbIE TEMbI:

Tunbl yrnepogHoro NnutaHus pacteHuin. Kocmunyeckas ponb qooToCUHTE3a. VIcTopust OTKpbITUS Y
N3y4eHns PoTocmHTEe3a. XnoponnacTbl 1 UX ponb B npouecce potocuHTesa. [NMrMeHTbl nucTa,
MeTonbl pasaeneHus. Xnopodunnbl, UX XMMm4eckas CTpykTypa, pacnpoctpaHeHne B pacTUTe/IbHOM
Mupe. Xummnyeckme n onanyeckme CBoMCTBa Xxnopodmnnos. Stanbl BOCMHTE3a XNOPOGUIIIOB.
KapoTtnHonabl, X XMMmn4eckoe CTpoeHne, omanonormnyeckas ponb. ®rkobunuHel. Teopus
XpoMaTtuyeckoin agantaumm. POTOCUHTES KaK COYETaHNE CBETOBbIX 1 TEMHOBbIX peakuuii. PaboTbl
ApHoHa. SHepreTrka oTocuHTEe3a. PoTohunanyecknii atan PoTocuUHTE3a. POTOXMMUYECKNIA 3Tar
gooTocuHTesa. [NponcxoxaeHne kucnopoaa Npu oTocnHTese. MNoHATNEe 0 NUIMEHTHBIX CUCTEMAX.
LInknuyecknin n HeLmKnn4ecknuim NoToKM aNeKTPOHOB. broxmmmnyeckuii atan qooToCnHTE3a.
DOTOCUHTETUYECKMI LMK YCBOEHUS yrneknucnoro rasa - nytb C3. ®OTOCUHTETUYECKNIA LINKN
YCBOEHMS yrnekmcnoro rasa - nyte C4. CAM-mkTabonnam. Metoapl nay4eHns potocmHTe3a.
EouHuubl namepeHms dootocnHtesa. BnvsHue BHeWHNX ¢pakTopoB Ha NpoLLecc OOTOCUHTE3a.
BnuaHue BHyTpeHHUX ¢pakTopoB Ha npouecc PoTocuHTesa. JHeBHOM Xo4 OOTOCUHTE3A.

Tema 9. PoTOCMHTE3 KaK OCHOBa NPOAYKTUBHOCTU pacTeHUin. DOTOCUHTES U YpoXan
YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:

Tema 10. O6Lwiasa xapakTepuCcTUKa ObiXaHUsI PpaCTEHUN.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Harite onpeneneHne abixaHuio. Kak 3anncbiBaeTcsl CyMMapHoe YypaBHEHME AbIXxaHus
Tema 11. MNyTK NnpeBpalLeHUa AbixaTeNbHOro marepuana.

YCTHbI ONPOC , MPUMEpPHbIE BONPOCHI:

Yrto Takoe ObixatenbHblil cybcTpaT? Kakue BewecTsa MOryT CyXuTb OblxatenbHbiM cybcTpatom? YTo
Takoe rnnkonna? Kak npoucxoant rnnkonna? Kakoe 3aHadyeHne oH nmeet? Kakue BewecTtea
ABNA?0TCA KOHEYHbIMM NpoayKTamMu rnmkonnaa? Kakme kodoepMeHTbl BOCCTaHaBNMBAKOTCS B
npouecce rankonuaa? I'oe n B Kakmx yCnoBusix NpomcxoamTt rnnkonma? Kakue sewectsa obpasytorcst
B umkne Kpebca? Kak npoucxoomt unkn Kpebca? Kakoe 3Ha4eHne oH umeet ans knetku? I'oe oH
NpPONCXoOnT N B Kakmx ycnoeusax? Kakne kodpepMeHTbl BOCCTaHABNNBAKOTCS B pedynbTaTe unkna
Kpebca?

Tema 12. DneKTPOHTPaAHCMOPTHaNA LieMNb pacTeHUN, ee 0CO6eHHOCTU. AnbTepHaTUBHas
okcupasa.

yCTHbIVI onpoc , npnMMepHbie BOMPOCHI:

Tema 13. DHepreTuka AbIXaHUS.
YCTHbI OMpPOC , NPUMEpPHbIE BOMPOChI:

Yrto Takoe abixatenbHas uenb? V13 kakux KOMNOHEHTOB OHa cocTouT? Kakne pepMeHTHbIe
KOMMnekcbl 06pasytoT KOMMOHEHTbI AbixaTenbHow Lenn Kakne doyHKLMN BbINOMHSAET AblXaTeNbHas
uenb? ["oe oHa pacnonoxeHa? Kak Ha BHyTpeHHen MeMbpaHe MUTOXOHAPUN BO3HNKAET NPOTOHHbIV
rpanveHT? [ oe pacnonoxeHa AT®-cnHTeTasa? Kakyo pyHkUMo oHa BbinonHsaeT? Kak npoucxoaut
cuHTe3 AT®? Kakyto ponb urpatoT MemMbpaHbl MUTOXOHAPWMN?

Tema 14. Ponb gbixaHusi B XU3HeeATeNbHOCTU pacTUTENIbHOrO opraHM3ma.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Kakoli npouecc HasbiBaeTcs apixaHnem? [aite obuwyto xapakTepucTuky abixaHusl. Kakoe 3HadyeHune
nMeeT 3TOT Npouecc ang pacteHma? Temnepatypa? Kakyto ponb oHa urpaet B AbixaHun? Kak
BNMSET OBOOHEHHOCTb TKaHew Ha abixaHne? Kakyo ponb urpaet Boga B AbixaHumn? Kak 3asucut
MHTEHCMBHOCTb [bIXaHWs OT KONMYeCTBa KMCNopo4To obwero y abixaHust u potocnHTesa? Yem
OTNNYAKOTCS 3TU NPOLECCHI? YTO Takoe NMHTEHCMBHOCTb AbIxaHUA? Kak BAnsSeT Ha ObixaHue na?
KakoBbl npuynHbl rmbenn pacteHunin npu runokcmmn? Kak npucnocabnnearoTcs pacTeHns K aTum
ycnosmam? Kak namMeHseTCs MUHTEHCUBHOCTb AbIXaHUS MNOL BAUSHUEM XMMUYECKUX N MEXAHUYECKUNX
pasgpaxutenen? Kak BIMSAIOT Ha OblXaHWEe MHTEHCUBHOCTb U CNEKTpalbHbIA cocTas ceeta? Kak
N3MEHSETCS OblXaHWe OPraHoB B npouecce nx oopMmnpoBaHnsa? Yto Takoe KnnMakTepuyeckmm
noobeM AbixaHna? [1nsg kakmx opraHoB OH xapakTepeH? Kak BNnsaeT 3atonneHne pacTeHni Ha
nblxaHne? Kak pacteHus npucnocabnumearoTcs K 3aTonneHmio?

Tema 15. Skonorusi gbixaHUs.
pedoepart , NPUMEpPHbIE TEMbI:
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LbixaHne v ero posib B XU3HW pacTeHuin. [bixaHne kak OKUCINTENbHO-BOCCTAHOBUTENbHbIN
npouecc. Teopusi buonornyeckoro okucneHust (pabotol A.H. Baxa, B.W. MannagnHa). ObixaTenbHblii
KOadhdnUMEHT, ero onpeneneHne n 3HadeHune NyTn okmcneHnsa gbixatenbHOro Marepuana.
LunxoTommnyeckuii nyTb abixaHus. Mukonuna. Ces3b OblxaHus 1 6poxeHns. AspobHas asa abixaHus.
depMeHTbI AblXaHUs. BnusaHne BHEWHUX U BHYTPEHHUX d0akTOPOB Ha Npouecc ObIXxaHus.
B3anMocBsa3b ObixaHus ¢ opyrummn bruonormyeckmmm npouecca CocTtaenstowme ObixaHust U Ux posb B
XN3HEOEeATeNbHOCTN pacTeHNs

Tema 16. ak3ameH
Tema . UTorosas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
Bonpocebl Ha cante: www.pdffactory.com

7.1. OcHOBHas nuTeparypa:

1. MokpoHocos A.l"., aBpuneHko B.®., Xuranosa T.B. ®oTocuHTE3. PU3NONOro-akonornyeckme u
6uoxmmumyeckue acnekTbl. - M.: Akagemus, 2006.

2. AnexvHa H. ., bBanHokuH FO.B., NaBpuneHko B.®. n op. dusnonormsa pacteHuii. - M.: Akagemus,
2005.

3. Meneenes C.C. dusnonorus pactenuit. - C.-MNetepbypr: N3a-so C.-Metepbyprckoro
yHuBepcuteTa, 2004.

4. KysHeuos B.B., OImutpuesa I'.A. dusunonorusa pacteHuii. - M.: Boicwas wkona, 2006.
5. Hall D.O., Rao K.K. Photosynhtesis. - Cambridge: University Press, 1999.

6. Buchanan B.B., Gruissen W., Jones R.L. Biochemistry and Molecular Biology of Plants. -
Rockville, Maryland, 2002.

7. Bunb K.S. Skonorua gpotocmHTeza. - M.: Hayka, 1993.
8. dotocuHTed/ MNMoa pen. NoBuHoxwu. - M.: Mup, 1987.

9. SoBapac Ix., Yokep . dotocmHTe3 C3- n C4-pacteHunin: mexaHuambl n perynauus. - M.: Mup,
1986.

10. MaBpunexko B.®. n op. N3bpaHHble rnasbl conanonorum pacteHuia. - M.: Nag-so MY, 1986.
11. T'ynsuH T., Mepcep 3. BeeneHne B bruoxmmumio pacteHuin. - M.: Mup, 1986.

7.2. lononHuTenbHasa nureparypa:

12. KpacHoBckuin A.A. INyTn npeobpa3oBaHns 1 3anacaHnsi CONHEYHOW SHeprum npu ooTocuHTese//
BectH. AH CCCP. 1985, @ 3.

13. KneitoH P. ®oTocuHTE3. DPrsunyeckmne MexaHmambl 1 xummyeckne mogenu. - M.: Mup, 1984.

14. Kynaesa O.H., lNpokonuesa O.C. Hoselwne [OCTUXEHMSA B N3yHEHUN MEXaAHN3MA OENCTBUSA
ropmoHoB// bBuoxumuns. 2004. T.69, Bbin.3. C.293-310.

15. Hnunnoposuny A.A. dusnonorus potocmHTesa. - M.: Hayka, 1982.
16. bpona 9.[. Osontouunsi brosHepreTnyeckmx npoueccos. M.: Hayka, 1978.
17. BockpeceHckas H.IM. ®otoperynatopHble acnekTbl MeTabonunama pacteHuid. - M.: Hayka, 1979.

18. MokpoHocoB A.T.OHTOreHTu4eckas (oyHKLMS 1 LLENOCTHOCTb PacTUTEeNbHOro opraHmnama. - M.:
Hayka, 1983.

19. Cemmnxartosa O.A., Ynpkosa T.B. dusnonorus gbixaHms pacteHuii. - C.-Metepbypr: Hayka,
2002.

20. Nonosko T.K. ObixaHne pacteHuin. duamonorundeckue acnektol. - C.-MNetepbypr: Hayka, 1999.
21. lNonuk K.H. TemHoBOEe ObixaHue pacteHui. - Knes: Haykosa Lymka, 1990.

22. Wyraes A.I'. AnbtepHatmeHaa CN-pe3ncTeHTHas okcnaasa MUTOXOHOPUA pacTeHnin //
dusnonorns pacteHnin. 1999. T.46, @ 2. C.307-320.
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23. CemmxatoBa O.A. OueHka aganTauMoHHOMW CNoCOBHOCTN pacTeHMn Ha OCHOBaHMK
nccnenoBaHUn TEMHOBOIO AblxaHus // duanonorng pacteHunin. 1998. T.45, @ 1. C. 142-148.

24. CemnxartoBa O.A. SHepreTuka abixaHUs pacTeHuin B HOPMe 1 NpU 3KONOrM4eckoM CTpecce.
Tumupsazesckune yteHus XIVIII. - J1.: Hayka, 1990.

25. Bonpocbl B3anMMOoCBA3M oOoTOCUHTE3a 1 AbixaHus / [oa pea. BosHeceHckoro B.J1. Tomck:
N3pn-Bo Tomckoro yH-Ta, 1988.

26. Ckynaues B.I1. OHepreTuka bronornyecknx membpaH. - M.: Hayka, 1989.

7.3. UHTepHeT-pecypcChbl:

Bubnnunoteka crtateii - elibrary.ru/title_about.asp?id=8253
INexkuwnn - library.krasu.ru/ft/ft/_umkd/165/u_lectures.pdf
Nekumnn - www.twirpx.com/files/biology/plant_physiology
OH-nanH sHumknonenms - fizrast.ru

dopyM - habar.bsaa.info/topic.php?forum=40&topic=2

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNS)

OcBoeHne ancumninunHbl "MOoTOCUHTES, ObIXaHME U NPOAYKTUBHOCTb paCTeHVIVI" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOro obecneyeHuns:

JlekumoHHas ayaonTopunsa ¢ MynbtuMeanarnpoeKkTopomMm, H0yT6yKOM N 3KpPaHOM Ha WTtatmnee

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHnto 020400.62 "Buonorua" n npodunto NoaArotToBkn brnotexHonorns, dpmsnonorus
pacTeHuin, 300n1orusl, 6Buoakonorusi, 6otTaHuka .
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