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PYK. 1a0. MONEeKYIAPHOU U IKo0cudeckou gusuonoeuu bBUH PAH

JUCHUITINHA: «CtpykTypHO-QYHKIIMOHAJIbHAS OpraHu3amus (OTOCHHTETHYECKOTO
arnmapara BbICIIMX PaCTEHUI»

[Tpoduns 03.01.05 duznonorus u OUOXUMHUS PACTCHUIN

[ukn quctumuiH (o yuebHomy miany): b1.B.JIB.1.1

Kypc: 2 kypc

Tpynoémkocts B 3ET - 3

Tpynoémkoctsb B yacax - 108

IMPEAUCJIOBHUE

PaGouas nmporpamMma qucturianibl «CTpYKTYpHO-(DYHKIIMOHAJIbHAST OpraHU3alusl
dboTocuHTeTHYECKOT0 ammapara Beicmux pactenuit» (b1.B.JIB.1.1) pa3spaborana u
coctaBieHa Ha ocHoBaHuu DenepanbHbIX TOCYJAPCTBEHHBIX O00pa30BaATEIbHBIX
CTaHJAPTOB  OCHOBHBIX O00pPa30BAaTENbHBIX MPOrPaMM  BBICIIETO  0Opa30BaHUS
MOATOTOBKM HAyYHO-NIEJArOrMUYEeCKUX KaJpoB B AaCHUPAHTYpE IO HANPABICHUIO
06.06.01 buonornueckne nHayku mupodwmis 03.01.05 Dusmomorus u OUOXUMUS
pacTeHui, B COOTBETCTBUU C Y4E€OHBIM IJIAHOM MOAroToBKH acriupanToB B BUH PAH u
nacroptoM HaydHOU crienaibHOCTH 03.01.05 - «@u3nonorus 1 OMOXUMUS PACTCHHIN.

1. IEJIU U 3AJIAYY YYEBHOM JUCHUATIIAHBI

Hean wu3ydenuss AUCHUIUIMHBI «CTPYKTYpHO-(DYHKIIMOHAIbHAS ~ OpPraHU3aIHs
(OTOCHHTETHYECKOrO aIapara BBICIIHX PaCTCHUI:

- moiydyeHue (QyHIAMEHTAIbHBIX 3HAHWA O Ppa3jMYHBIX YPOBHSIX OPraHU3AIHAH
(OTOCMHTETHYECKOr0 arapara BBICIINX PACTCHHH, O MEXaHH3MaX M PeryJsaiHuH
IPOIIECCOB OMOCHUHTE3a U JETPaJAllii €r0 OCHOBHBIX KOMITOHCHTOB;

- monydeHWe  (QyHIAMCHTAIBHBIX  3HAHUH O  MeToJaxX  MCCICIOBaHUS
(OTOCHMHTETHYECKOrO armapara u mpouecca poToCHHTE3a U O HOBEUIIINX OTKPHITHIX B
JMAHHOM 00JIaCTH.
3agauu JUCHHUILINHBL:

- chopmupoBaTh HIpeACTaBICHHE 00 OCHOBHBIX HAy4HBIX IIpoOjieMax |
JUCKYCCHOHHBIX BOITPOCAX B JAHHOW 00JIACTH (PU3UOJIOTUN U OMOXUMHUHU PACTECHUH;

- chopMHpOBaTh TPEJCTABJIICHUE O CIIEKTPE COBPEMEHHBIX METOOB, MPUMEHSIEMBIX
JUISE BCECTOPOHHET0 M3y4YCHHMS mporiecca (OTOCHHTE3a y BBICIINX PACTCHHIA;

- IOITOTOBUTH ACITUPAHTOB K MPUMEHEHHIO MOJYdEHHBIX 3HAHUU MPU OCYIIECTBICHUH
COOCTBEHHBIX HUCCIIEIOBAHUN.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
VYyebHnas JTUCIUTIIIMHA «CTpyKTYpHO-(DYHKIIMOHATIbHAS OpraHu3anus
(OTOCUHTETUYECKOT O allfapaTa BBICHIMX PACTEHUI» BXOAUT B BAapUATHUBHYIO YacTh



OOIl 1o wHampasnenuto 06.06.01 buonornyeckue nayku, mpodmis 03.02.01
®dusnonaorust 1 OMOXUMHUS PaCTECHUH.

Jlnst w3ydeHuss JaHHOW MUCHIMIUIMHBI HEOOXOAWMBI 3HAHUS MO (pU3uoIoTHH U
OMoXMMHU  pacTeHud, OoTaHuke, OuodU3MKEe, OUOOPraHWYECKOM XUMHUU H
OMOJIOTUYECKON CTAaTUCTUKE B 0O0BEME MPOrpaMMbl BBICHIETO MPOGECCHOHAIBHOIO
o0Opa3oBaHUAI.

3HaHUS U HaBBIKHM, IMOJYyYCHHbIE ACMIMpPAHTAMU MPU HM3YYEHUU NIAHHOTO Kypca,
HEOOXOIMMBI TIPH MOJATOTOBKE K KaHJAUIATCKOMY dK3aMEHY IO CIICIIHATLHOCTH, a TAKXKE
IIPY MOJTOTOBKE Y HAIMMCAHUH HAYYHO-KBATH(PUKAIIMOHHON TUCCEPTAIMOHHON paOOTHI.

3. TPEBOBAHUA K PE3YJIBbBTATAM OCBOEHUSA JNCHUIIVINHBI

OcBoenue JUCHUTITUHBI «CTpyKTYpHO-(PYHKITMOHATIbHAS OpraHu3anus
(OTOCHHTETUYECKOTO ammapara BBICIINX PACTEHUI» HaMpaBieHO Ha (OPMUPOBAHUE
caeayromux KomnereHuid B coorBercTBUM ¢ OOII mo nHampasienutro 06.06.01
buonornueckue nHayku, npoduis 03.01.05 dusunonorus 1 OMOXUMUS PACTEHUM.

3.1. YHuBepcajibHble KOMIETEHIIUN:

3.2. O6menpodeccuoHAIbHbIE KOMIIETEHINM:

3.3. IIpodeccnonanbHbIe KOMIIETCHIIUN:

- TOTOBHOCTh HCIOJIb30BaTh TOJYYCHHBIC 3HAHUS B 00J1aCTH OWMOJIOTMYECKUX HaYK,
COOTBETCTBYIOIIECH H30paHHOMY MNPOPUII0 OOyYEHHUS, IS PEIICHUS COOCTBEHHBIX
UCCIIEIOBATENbCKUX 3a/ay, BKJIIOYasi MOCTAHOBKY MpoOsieMbl, (pOpMUpOBaHHE ILIEJeH,
BBIOOpA METOJI0B McClieIoBaHus U npoBeaeHus ananmsa (I11K-2).

ITo okoHYAHUM M3YYeHHUs] TUCHUILTNHBI ACTUPAHTHI TOJKHBI

3HATh:

- O COBPEMEHHBIX CTPYKTYPHO-()YHKIIHOHATBHBIX MOJENSIX (OTOCHHTETUYECKUX
nurMeHT-0enkoBbix  komruiekcoB (I1BK), 00 wux opraHu3anuu B THIAKOWIHBIX
MeMOpaHax XJIOPOIUIACTOB, O TeHaX, KOAUPYIOMUX KiroueBble KomnoHeHTHl [IBK u nx
peryisiliuk, O MeXaHW3Max OHMOCHHTE3a W JAerpajanuu Xjiopoduiuia, O IMmporeccax
coopku u penapauuu [16K B xnmoporuacrax;

- 0 MEXaHU3Max M IMyTAX MpeoOpa3oBaHus SHEPTHH B (POTOCHHTE3E, ITYTSIX TPAHCIOPTA
3JICKTPOHOB B MeMOpaHax XJIOpOIJIaCTOB, MEXaHU3MaX (POTO3AIIUTEHI,

-0 crnocobax ¢uKcauu YriaeKUCIOThl U OMOXMMHYECKHX MYTSIX IPEeBpaLICHHI
yriaepoga B (POTOCHMHTE3€ Yy Pa3IMYHBIX TPYMNN BBICIIUX PACTEHUH, O CBOWCTBAX W
perymsun (pepMeHTOB, OCYIIECTBISIOMNX OMOXUMHYECKIE PEAKIIUH STHX IPOIECCOB;
- 0 B3aMMO/ICHCTBHH IIACTUIHOTO U SJCPHOT'O TEHOMOB;

yMeTh:

- IPUMEHSATH MOJyYCHHBIC MPEICTABICHUS O TUAITa30He BO3MOXKHOCTEH COBPEMEHHBIX
METO/IOB  WCCleoBaHMii  (DOTOCHHTE3a TpU  pa3pabOTKE CTpAaTerwii  peuieHHs
COOCTBEHHBIX HCCIIEIOBATEIbCKUX 33/1a4.

BJIA/IETH:

— HaBBIKOM HCIOJIb30BaHMSI OCBOCHHOW TEPMUHOJOTMM B JIMYHOW HAyYHO-
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MCCIIeIOBATEIbCKOW padoTe.

4. CTPYKTYPA U COAEPKXAHUE YUEBHOM JUCHHUITJINHBI

4.1. Pa3gejnl THCHUILIMHBI M BUALI 3aHATHHA

[IpuBoguMast HUKe TabMIIa TTOKA3bIBACT pacHpeiesicHue Ol KeTa y4eOHOTO0 BpeMEHU,
OTBOJMMOTO HAa OCBOCHHE OCHOBHBIX Pa3/IE]IOB Kypca COTJIACHO YUeOHOMY TIIaHy

dopma 00ydeHust ouHasi, 2-if roJi aCMUPAHTYPbl; BUJ OTYETHOCTH — 3aUET

O6bem O6bem
Buna yueOHoM padoThI 4acoB 3a4€THBIX
eIUHUIL
TpyaoeMKoCTb U3y4eHUsI TUCIUILINHBI 108 3
Oo0s13aTesibHAsE AyAMTOPHAA y4eOHAasi HAarpy3Ka (Bcero) 18 0,5
B TOM YHUCJIE:
-JIEKLIUU 12 0,33
-CEMUHAapPhI 0
-PAKTUYECKUE 3aHSATHUS 6 0,17
CamocrosTeqnbHas padoTa acnupaHTa (Bcero) 20 2,5
B TOM YUCJIE:
-IToaroToBka K MPakKTUYECKUM 3aHITUSIM 9 0,1
-IloaroroBka pedepara 0 0
-3ydenne T1eM, BBIHECEHHBIX Ha CaMOCTOSITEIbHYIO 54
popadboTKy
4.2. O0beM JUCUMILIMHBI U BUbI Y4e0HOIl padoThI
No Ha3zBanue paznena quCHUILIAHBI O06bem (B yueOHBIX yacax)
n/n JeKIun/ CaMOCTOSITEIbHAs
PaKTUYECKUE pabora
3aHATUSA
1 [TurmeHT-0eTKOBhIE KOMITJICKCHI — 3 24

KOMITOHEHTHI (POTOCUHTETHUYECKOTO
anrapara BbICHIMX PaCTCHUM.

2 [TurmMeHThl (POTOCHHTETHYECKOTO 2 24
anmapara BbICIIMX PAaCTCHUH U
METOZbl X UCCIICAOBAHMS.




3 CynpamonekynspHasi OpraHu3anus 2 -
(OTOCHHTETUUECKOTO arnmapara B
THJIAKOMJTHBIX MEMOpaHax.

4 [Tornomienue cBera u 2 -
peoOpa3oBaHUsI SHEPTUH B
dboTocuHTE3E.

5 TpaHCIIOPT AJIIEKTPOHOB B 3 -

TUJIAKOWTHBIX MEMOpaHax.
MexaHu3Mbl (HOTO3AIIHTHI.

6 Mexanusmebl puxcaniun CO, u myTH 3 24
yriaepoja B (POTOCUHTE3E.
doTOABIXaHUE.
7 Hmnopt 6eaKoB B XJIOPOIIIACTHI. 1 -
8 BzauMmopericTBre MIaCTUHOTO U 2 18
SIEPHOTO TEHOMOB.
Hroro: 18 90

4.3. Conep:kaHue pa3iejioB U TeMbl 3aAHATHI
Tema 1. IInrmeHT-0€/1KOBbIE KOMILIEKCHI — KOMIIOHEHTHI ()OTOCHMHTETHY€CKOI 0
anmnapara BbICHIMX PACTEHUI.

CTpykTypHO-QYHKIIMOHATbHAST OpraHu3anus (POTOCHHTETHUECKOrO ammapara
Oaktepuil u xyoporuiactoB. COBpEMEHHBIE MOJENM CTPYKTYPHOM OpraHu3anuu
PEAKIIMOHHBIX LEHTPOB OakTepuil M BBICIIMX pacTeHUH. KOMIOHEHTBI 3JIEKTPOH-
TPaHCIIOPTHOW 1enu. TWUIbl aHTEHH PAacTEHHM, UX CTPYKTypa M coctaB. Kommiekc
¢oronu3sa Boasl. ATD-cuHTeTa3a TUIAKOUMAHBIX MEMOpAH.

Tema 2. [IurMmeHTHI (POTOCHHTETHYECKOr 0 ANNAPATA BHICIIMX PACTEHUH M METOAbI
HX MCCJIeI0BAHMS.

Crpoenune  xjmopopwioB, ux  OuocuHTe3 U pacnag.  DepmeHTH,
OCYILIECTBIISIONINE PeaKIMi OMOCHHTE3a XJIOPO(PUIIIOB, X KOMIAPTMEHTAIUS B KJIETKE
u perymsinus. CTpoeHne u OMOCUHTE3 KapoTHHOUI0B. DepMEeHTHI, OCYIIECTBIAIOMINE
peakuu OMOCUHTE3a KapOTUHOUIOB, UX KOMIIAPTMEHTALIUS B KJIETKE U PETyJISILIMSL.
Tema 3. CynpamoJieky/isipHasi opranu3anusi OTOCHHTETHYECKOr 0 annapara B
THJIAKOUIHBIX MeMOpaHax.

TpexmepHas opraHusanysi BHyTpeHHEN MeMOpaHbl XJIOpOI1acToB. JlaTepanbHast
rereporeHHocTh pacnpeneneauss [IBK B Tumakommgaeix wmemOpanax. CTIKUHT
IpaHAIBHBIX MeMOpaH M OOYyCIIOBJIMBAKOLIME €ro CHiIbl. MeTOoAbl HCCIeA0BaHUsA
MaKpOCTPYKTYpbl  (DOTOCMHTETHMUECKOIO  amnmapara: JJEKTPOHHAs MMKPOCKOIHS
BBICOKOI'O pa3pelieHrs, aTOMHO-CWJIOBash MHUKPOCKOINMSA, METOJ 3aMOpPaKWBaHUS-
ckanbiBaHusA. CynepKkOMIUIEKCH (POTOCUCTEMBI 2 C Pa3IUYHBIM YHCIOM KOMIIOHEHTOB
nepudepuueckoit  anteHHol (C,S,, C,S;M,). U3MeHeHus  yabTpPacTPyKTYphI
XJIOPOIJIACTOB M COCTaBa CYMEPKOMILJIEKCOB (DOTOCHMHTETHYECKOrO armapara B
3aBUCUMOCTH OT CBETOBBIX YCJIIOBHM.

Tema 4. IlorJiomeHue cBera 1 npeodpa3oBaHus YHepruu B GoTocuHTE3E.

Xa0pouit ¥ nepBUYHbBIE TPEOOPA30BaHUsS SHEPTUU CBETA. Pa3znuuus aHTEHHBIX
XJIOpOPHIITIOB U XJIOPO(UIIIOB PEAKIIMOHHBIX LIEHTPOB. THIBI PEaKIMOHHBIX LIEHTPOB.
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DoTOCUHTE3 - OKHCIIUTENBHO-BOCCTAHOBUTEbHBIN MPOLIECC. KBanToBas
sddexTuBHOCTL (hoTOCHHTE3a. Meroabl uUcchaeoBaHUs  (DOTOCHHTE3a  BBICHIUMX
pacTeHuil, OCHOBaHHbBIEC Ha U3MEPEHUH (ITyOpeceHIInHU XJIopoduira.

Tema 5. TpancnmopT 3/71€KTPOHOB B TWIAKOMIHBIX MeMOpaHax. MexaHu3Mbl
(¢orozamuThl.

[TocnenoBarenbHOCTh MEPEHOCA AIEKTPOHA MO lenu (Z-cxema). [luknuueckui,
HEUHUKINYECKUI M TICEBIOUMKINYECKUN SJIEKTPOHHBIN TpaHcnopT. lIpencraBinenue o
¢dorocunTeTnyeckon eaunHuIle. [lepexoapl MeXIy «COCTOSTHUEM 1» U «COCTOSHUEM 2.
«Xnopoasixanue». AxtuBHble (opMmbl  kuciopoga (ADK), wux oOpazoBanue,
TOKCUYECKOE JCHCTBUE W MEXaHU3Mbl 3alllUThl pacTeHuit or wu30obiTka ADK.
AHTHOKCHJIaHTHBIE CHUCTEMBI KJIIETKH. Pa3sHOOOpasne CTPYKTYPHBIX, MOJICKYJISPHBIX U
OMOXMMHMYECKUX MEXaHU3MOB (POTO3AIIUTHI y PACTEHUH.

Tema 6. Mexanuzmbl pukcanuu CO, u nyTH yrijepoaa B ¢orocuHrese.
doToabIxaHue.

[Iytu yrmepona B dotocunteze. Ilukn KameBuna. Perymsmus PybucKO.
®doroabixanue. TpaHCIOPTHBIE CUCTEMbI, KOHTPOJUPYIOIIHE OOMEH MeTaboJMTaMu
MEXAY KIETOYHbIMH KOMIapTMeHTamMu. (OCOOEHHOCTH YIJIEBOJHOIO MeTadoJm3Ma
pacteHuii: rexco3zodocdaTHbiii, TpuozodochaTHbi U MEeHTO30¢hOoChaTHBIN TYIBI, UX
B3aMMOIIpEBpalleHus. bruocuHTe3 caxapo3bl M Kpaxmana. Jlerpamauus caxapossl U
kpaxmana. @orocunre3 no tunmy C4 u CAM. Metoasl uccnenoBanusi (pOTOCUHTE3A
BBICIIMX PAaCT€HHI, OCHOBaHHble Ha u3MepeHnu CO, m O,. DOoTOCUHTE3, NBIXaHUE U
¢doTonpIxaHue KaK KOMIIOHEHTHI TPOAYKIIMOHHOTO MTPOLIecca.

Tema 7. UmnopT 0eJIKOB B XJ10pP OIJIACTBI.

«CopTUHT» OEJIKOB pa3IUYHBIX KJIETOYHBIX KOMMApTMEHTOB. CUCTEMBbI UMIIOPTA
oenxkoB B xsopomiactel: TOC m TIC. Ponp manepoHoB. MexaHu3Mbl Aerpaiaiuu
KOMIIOHEHTOB xyoporiactoB U [1bK tunakoungneix memOpaH.

Tema 8. BzanmoneiicTBue IJIACTUAHOIO U sIIEPHOT0 TeHOMOB.

Tunbr mnactug, OCOOCHHOCTH WX CTPOEHUS, OHTOreHe3. ['eHoM IutacTua u
ocobeHHOoCcTH ero (QyHKuMoHUpoBaHus. Teopus sHAOCMMOUOreHe3a. OcCoOEHHOCTH
OvocuHTe3a Oelika B IUlacTHAAX. [paHCHOPTHBIE CHUCTEMBbI MeMOpaH pacTUTEIbHOU
KJIeTKU. TpaHcmopT MpOAYKTOB (POTOCHHTE3a M3 XJIOPOIUIACcTa: YETHOYHBIE CHUCTEMBI
BbIHOCA.  MexaHu3Mbl,  KOHTpOJMpYyIOIMEe  OOMEH  MeTadoJUTaMH  MEXIY
XJIOPOIUTACTAMU M LHTOILIa3MOM KJIETKH. BO3MOXHBIE MyTH TPAHCAYKLIHHU PELOKC-
CUTHaja B XJIOPOIUIACTAX.

4.4. IlpakTueckune 3aHATHS.
Tema 1. IIurmeHT-0e/KOBbIE KOMIIEKCHI — KOMIIOHEHTbI (DOTOCMHTETHYECKOI' 0
annapara BbICIIMX PACTEHU.

CpaBHUTEIBHOE  UCCIEOBAHWE COCTaBa IMHUITMEHT-OCJKOBBIX  KOMILIEKCOB
TUJIAKOMJIHBIX MeMOpaH XJoporuiactoB siumeHsi Hordeum vulgare L. nuxoro tuma u
JunieHHoro xjopoduiia b wmyranta chlorina 3613 MeTogaMM  HAaTUBHOTO U
JIEHATYPUPYIOIIETO JEKTpodope3a U BECTEPH-OJIOTTTUHTA.

Tema 2. IlurmeHTbI GOTOCHHTETHYECKOI0 ANNAPATA BICIIUX PACTEHU U METOAbI
HX MCCJIe0OBAHMS.

CrnexkTpooTOMETpUYECKOEe H3yYEHHWE MHUTMEHTHOIO COCTaBa TUJIAKOMIHBIX

MeMOpaH XJIOPOIIACTOB BHICIINX PACTCHUH.



Tema 6. Mexanusmbl puxcauuu CO, u myTH yriepona B porocunrese.
dotoabixaHue.

HccnenoBanne ckopoctu Qorocunrernyeckoin ¢uxcaumun CO, nucThEB pAna
BBICIIUX PACTEHUM C MOMOIIbIO TOPTaTUBHOrO MH(ppaKpacHoro razoananuzaropa LCA-
4 (ADC, Benukobpuranus). [loctpoeHne «CBETOBBIX KPUBBIX)» 3aBUCUMOCTH CKOPOCTH
¢ukcauu  CO, ot ypoBHsA (oTOoCcMHTETHUECKH akKTUBHOM paauauuu (DAP).
HccnenoBanue cyrO4HOM AMHAMUKHU CKOpOCTH (hoTocuHTeTHYecKol pukcanuu CO,.

4.5. CamocrosiTeqibHAasA pad0Ta aClIUPAHTA
Tema 1. IInrmenT-0€1K0BbI€ KOMILIEKCHI — KOMIIOHEHTHI ()OTOCHHTETHY€CKOI 0
annapara BbICIIMX PAaCTeHMH.

CTpoeHHe aHTEHHBIX KOMILUIEKCOB aHOKCUTCHHBIX (OTOTpO(HBIX OakTepuil u
[IMaHOOAKTEPUH.

Tema 4. IlorJiomeHue cBera v npeodpa3oBaHus IHepruu B GoTrocuHTe3e.

doTocuHTE3 3KCTpeMabHbIX TaloPUIbHBIX apxed. OICMH U POJNONCHH B
CeTyaTKe IJ1a3a, peLenius cBeTa.

Tema 6. Mexanusmbl puxcauuu CO, u myTH yriepona B ¢porocunrese.
dotoabixaHue.

JluHamMuKa W3MEHEHMsI Ta30BOr0 cocTaBa arMocepbl B XOAE 3BOJIOLUU
doroaBTOTpOohoB. DYHKIIMU TMEPOKCUCOM B PACTUTEIHHOW KieTKe. DOoTombIXaHUE.
I'muokcunatHelil nuki. JlelictBue BHEMIHMX (DaKTOpPOB (MHTEHCHUBHOCTh U KAayeCTBO
cBeta, Qoronepuon, kouneHtpamus CO,, O,, Temmeparypa u ap.) Ha (OTOCHUHTE3.
Tpancnopt CO, k MecTtam QuKcaIy, posib KapOoaHTHIpa3bl. Y CTbUYHAS U KIJIETOYHAS
npoBouMocThb st CO, B 3aBUCUMOCTH OT BHEIIHUX (PaKTOPOB U BO3PACTa JIUCTA.

4.6. Tembl pepeparon
He npenycmoTpeHsi.

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MU

Texnonmorus mpouecca OOy4deHHs] AaCIUPAHTOB BKIIOYAET B CeOsl Ciemyrouue
00pa30BaTeIbHbIE MEPOIPUATHS:

- AyIUTOPHBIE 3aHATUA (JIEKIIUH, IPAKTUUECKUE 3aHATHS);

- CAaMOCTOSITeNIbHAs padoTa acClUPaHTOB;

- KOHTPOJIbHBIE MEPONPUATHUS B IIPOLIECCE OOYUEHUS U MO €T0 OKOHYAHUIO: 3a4€T
B 3-eM ceMecTpe.

B mpomecce u3ydeHHs] QUCHUIUIMHBI, KaK JIEKTOPOM, TaK M OOYYarOIIUMHCS
UCIOJIb3YETCS METOJ MPOOJEMHOIO M3JIO0KEHHUS MaTepuaja, CaMOCTOSITEIbHOE YTEHUE
acpaHTaMH y4eOHOM, y4eOHO-METOAMYECKOM M CHPABOYHOM JUTEPaTyphbl, aHAIHU3
MH(}OPMAIIMOHHBIX PECYPCOB B Hay4HbIX OMOIMoTEeKax U ceTu Internet mo akTyaabHbIM
npodsiemMaM M MOoCIeAyIoIre CBOOOAHBIE TUCKYCCUU IO OCBOEHHOMY UMU MaTepUaly.

AyAUTOpHBIE 3aHATHS TOPOBOASATCA C MCHOJb30BAaHUEM HH(POPMALUOHHO-
TEJIEKOMM YHUKAIIMOHHBIX TEXHOJIOTUM: YUeOHBIM MaTeprall MpeCTaBIIEH TakKe B BUJE
MYJBTUMEINUHBIX Ipe3eHTauui. lIpe3eHTanuu MO3BOJIAIOT YETKO CTPYKTYpUPOBATh
Marepua 3aHITHUs.



CamocrosiTensHass paboTa acmMpaHTOB OpPraHU30BaHA B COOTBETCTBUH C
TEXHOJIOTHEW MPOOJIEMHOr0 OOydYeHHs W TMpearnoyiaraet ClIeAyoume (GOpMBbI
aKTUBHOCTH:

- TMOUCK HAay4YHOH WHOOPMAIMU B OTKPBHITHIX HCTOYHHKAX C IENbI0 €¢ aHaiM3a U
BBISIBJICHUS KITFOUEBBIX OCOOCHHOCTEH UCCIIENYEMbIX SIBJICHUI;

- caMOCToOsITeNbHAasT TpopaboTka y4eOHO-TIPOOJIEMHBIX 3a/1ad, BBIIONHIEMAs C
NPUBJICYCHUEM OCHOBHOW W JOIMOJIHUTEIBHON IJIMTEPATyphl, MOCTAHOBKA KOTOPBIX
OTBEYACT IEJISIM OCBOCHHMSI TUCIIUTUINHEI;

- pemieHre TPOOJEMHBIX 3a7ad CTHMYJIUPYIOT TO03HABATEIbHYIO JCSTENbHOCTh H
HAy4YHO- MCCIIC0BATEIHCKYIO0 aKTUBHOCTD aCITUPAHTOB.

6. OHEHOYHBIE CPEACTBA IJIs1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOUYHON ATTECTALIMA
6.1. Texyumuii KOHTPOJIb

Tekymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHUS yueOHOr0 Marepuala,
PEryJIIpHO OCYIIECTBIIsIEMas Ha MPOTSDKEHUU ceMmecTpa. Tekyias caMoCTOsTEIbHas
paboTa acnupaHTa HalpaBlIcHA Ha YIIyOJIEHHWE M 3aKPEIUICHUE 3HAHWM, W pa3BUTHE
IPAaKTUYECKUX YMEHUH.

6.2. [Ipome:xyTOUHAS aTTECTAIUA
[TpomexyTouHast aTTecTalusl BKIIOYAeT 3a4eT B 3 ceMecTpe. 3a4eT MPOBOIUTCS B
dbopme cobecenoBaHuUs.
[lepedeHb MPUMEPHBIX BOMPOCOB K 3a4ECTY:
1. JlunamMuka W3MEHEHHsI Ta30BOTO cocTaBa armochepbl B XOAE DBOIIOIUHU
dbotoaBTOTPO(DHOB.
2. OcoOeHHOCTH OpTraHMU3aIuy TIACTHIHOTO TeHOMAa PACTEHUH.
3. Mopenb peakioHHOTO eHTpa (POTOCUCTEMBI | BBICIINX PACTEHHH, €€ CXOJICTBO
¢ GaKTepHATLHBIMU PEAKITMOHHBIMU TIEHTPAMH.
4. Mopenb peakImOHHOTO IIEHTPa POTOCHCTEMBI 2 BBICIINX PACTEHUH, €€ CXOACTBO
¢ 6aKkTeprabHBIMH PEaKIIMOHHBIMU IIEHTPaMHU.
5. Ctpoenue xomruiekca (GOoToJIM3a BOJIBI: COBPEMEHHBIC TTPEICTABICHHUS.
6. Cunrte3 AT® B xyiopomnacrax.
7. KOMIIOHEHTHI 3JEKTPOH-TPAHCIOPTHOW IEMHA W TPAHCIOPT SJICKTPOHOB (Z-

cxema).

8. llukinyeckuii, HEUUKIUYECKUA W MCEBAOUMKIWYECKUUA  DJIEKTPOHHBIN
TPaHCHOPT.

9. Ximopohunia-0enKoBbIe KOMILICKCBI u pa3IMYHbIE THUIIBI aHTEHH
dhoToaBTOTPO(DOB.

10. buocunTes u pacnaj xyiopodusia.

11. BuocuHTe3 KapOTUHOUIOB, UX POJIb B (POTOCHHTESE.

12. CTpykTypHBIE 1 OMoxumMudeckue Tumnbsl C4-porocunresa.

13. Iluxn KanbBuHA: HCTOPHUS OTKPBITHS, peakiuu, perysinus PybucKO.

14. ®orocunre3 no tuny C4 u CAM. Kputepun C4-poTtocuHTesa: Kak ONpe/iesIuTh,
dboTtocunTe3upyet pactenue mno tuny C3 wim C47?



15. 1lmactuapl:  CTPYKTypHBIE  THIIBI,  OpPraHM3alyds  TE€HOMA,  OCHOBHBIE
onoxuMudeckue GyHKIIUH

16. OyHKIIMH MTEPOKCUCOM B PACTUTENBHOU KileTKe. DoToabsixanue. [ MMoKcHiIaTHbIi
LUKJL.

17. MexaHu3Mbl (OTO3AIIUTHI Y PACTEHUMN.

18. Opranuzanus yriaeBoJHOr0 METa00IM3Ma PACTCHU.

19. buocuHTE3 M paclIeIIEeHUe caxapo3bl y PACTECHUN.

20. brocuHTE3 M pacnaa Kpaxmasia y paCTeHHMU.

21. «CopTuHI» OEJIKOB B PACTUTENIBHOMN KJIETKE.

22. MexaHnu3mbl Jerpajalii KOMIIOHEHTOB MAaTpUKCAa W THJIAKOUIHBIX MEMOpaH
XJIOPOIUIACTOB BBICIIMX PACTCHUM.

23. TpancnopTHBIE CUCTEMBI MEMOPAH PACTUTEIBLHOMN KIETKU.

24. OKMCIHTENBHBIA CTPECC U aHTUOKCUIAHTHBIE CUCTEMBI KIIETKH.

25. BO3MOKHBIE ITyTH TPAaHCAYKLIUH PEIOKC-CUTHAJIA B XJIOPOILJIACTAX.

26. Metoasl uccienaoBanus (OTOCHHTE3a BBICIIMX PACTEHUM, OCHOBAaHHBIE Ha
u3MepeHuu (payopecieHInu xiaopodusia.

27.Metonpl uccrnenoBaHus (POTOCHHTE3a BBICIIMX PACTEHHM, OCHOBAHHbBIE Ha
m3mepennu CO, u O,.

6.3. @oHI OLEHOYHBIX CPEICTB VIS NPOBEJCHUS TeKyllell W NPOMEeKYTOYHOH
aTTecTalMy 10 JUCUMILIMHE
6.3.1. Kpumepuu oyenueanusa ona 3auema
Onenka «3auteHoy. CUCTEMaTHUECKOE MOCEUICHUE 3aHATHI B TEUEHUE Y4eOHOTrO
roga. Hamnume rnyOokux wHcuepnblBarOluX 3HaHUM (B 0OBEME YTBEP)KIECHHOU
IpOrpaMMbl JTUCHMIUIMHBI B COOTBETCTBMM C IOCTaBJIEHHBIMU IPOrpaMMoOi Kypca
HeMsAMM W 3afadaMud  OOy4YeHUs); TPaMOTHOE U JIOTUYECKH CTPOMHOE H3JI0KEHHE
MaTepHualla, yCBOEHHE OCHOBHOM M 3HAKOMCTBO C JIOIIOJIHUTEILHOMN JIUTEPaTypPOU.
Onenka «He 3aureno». [IpomyiieHO 3HauMTENbHOE KOJIMYECTBO 3aHATUN 0e3
YBOKUTEIbHOM NpuuuHbL Hanmuuue HEZOCTaTouHO IMONHBIX 3HaHUM (B o0ObeMe
YTBEP)KJIEHHOM IMpOrpaMmbl), M3JIOKEHHWE MaTepuaja C OTICIbHbIMM OIIMOKaMH, He
IPABWIbHBIE B LIEJIOM JIEUCTBHS IO IPUMEHEHUIO 3HAHUI HA IPAKTHUKE.

7. VUEBHO-METOJUUYECKOE U UH®OPMALIMOHHOE OBECMEYEHUE
TUCTUTIINHBI

7.1. OcHOBHas1 UTEpaTypa

1. A. B. Tluneuu, C. I'. ABepuna. Okcurennas Qororpodusi. PykoBomcTBo 1o
HBOJIIOIIMOHHON  KjeToyHol Ouonorun // WzparensctBo Cankr-IletepOyprekoro
yHuBepcurera, 2002, 234 c.

2. Menseae C.C. ®uzuonorus pactenuid: yueoHuk. — CII16.: BXB-IletepOypr,
2012. — 512 c.

3. Ilonesoit B.B. ®u3zunonorus pactenuii. M.: Boicias mkona, 1989 r., 464 c.

4. I.H. Craganuyk, WU.B. TponuH. DBOMIOIUS OKCUIE€HHBIX (POTOCHHTETHKOB M
cBeTocoOuparoniasi aHTeHHa. Tpyapl MMaJ€OHTOJOTMYECKOrO0 HWHCTUTYyTa uM. A.A.



Bbopucska PAH, 2011 (pex. B.M. I'opnenko) Mocksa. U3a-so ITMH PAH 2011. C. 26-
53.

5. E. M. UYekynoBa. [I'enernka OmocuHTE3a XJIOpoQHILIA: TEMHOBOW U
CBETO3aBUCHUMBIN MyTH. JKosornyeckas reaetuka. 2010. T.8.Ne 3. ¢.38-51.

6. Buchanan B.B., Gruissem W., Jones P.L., ed, Biochemistry and Molecular
Biology of Plants. 2nd Edition, Rockville, Maryland, American Society of Plant
Physiologists, 2015, 1222 p.

7. Dekker, J.P. and Boekema, E.J. (2005) Supramolecular organization of thylakoid
membrane proteins in green plants. Biochim. Biophys. Acta, 1706, 12—39.

8. Wataru Sakamoto, Shin-ya Miyagishima, Paul Jarvis. Chloroplast Biogenesis:
Control of Plastid Development, Protein Import, Division and Inheritance. The
Arabidopsis Book, Number 6 2008. URL:
http://www.bioone.org/doi/full/10.1199/tab.0110

9. Tanaka, A., Ito, H., Tanaka, R., Tanaka, N.K., Yoshida, K., and Okada, K.
(1998). Chlorophyll a oxygenase (CAQO ) is involved in chlorophyll b formation from
chlorophyll a. Proc. Natl. Acad. Sci. USA 95, 12719-12723.

10. Ajit Nott, Hou-Sung Jung, Shai Koussevitzky, and Joanne Chory. Plastid-to-
Nucleus Retrograde Signaling. Annu. Rev. Plant Biol. 2006. 57:739—-59

11. Elena V. Voznesenskaya, Vincent R. Franceschi, Olavi Kiirats, Helmut Freitag
and Gerald E. Edwards. Kranz anatomy is not essential for terrestrial C4 plant
photosynthesis. Nature. 2001. Vol 414. Ne 29. P.543-546.

12. Gerald E. Edwards, and Elena V. Voznesenskaya. C 4 Photosynthesis: Kranz
Forms and Single-Cell C 4 in Terrestrial Plants. IN: Agepati S. Raghavendra and
Rowan F. Sage (eds.), C4 Photosynthesis and Related CO2 Concentrating Mechanisms,
pp. 29-61. © Springer Science+Business Media B.V. 2011

13. Krishna K. Niyogi. Photoprotection Revisited: Genetic and Molecular
Approaches. Annu. Rev. Plant Physiol. Plant Mol. Biol. 1999. 50:333-59.

14. Nathan Nelson and Charles F. Yocum. Structure and Function of Photosystems |
and II. Annu. Rev. Plant Biol. 2006. 57:521-65.

7.2. JlonoHUTEIbHAS JIUTEPaTypa

1. Xennar I'.-B. buoxumus pacrennii. Uzn-so bunom: 2011 r. 472 c.

2. A. b. Pyoun, T. E. Kpenaenera. Perynsius nepBUUHBIX IPOLIECCOB (OTOCHHTERA.
Vcnexu ouonornueckon xumu, T. 43, 2003, ¢. 225-266.

3. Anderson J.M. Photoregulation of the composition, function and structure of
thylakoid membranes. Annu. Rev. Plant Physiol. 1986. Vol. 37. P. 93-136.

4. Elena V. Voznesenskaya, Nouria K. Koteyeva, Simon D. X. Chuong, Hossein
Akhani, Gerald E. Edwards, Vincent R. Franceschi. Differentiation of cellular and
biochemical features of the single-cell C4 syndrome during leaf development in
Bienertia cycloptera (Chenopodiaceae). American Journal of Botany 92(11): 1784—
1795. 2005.

5. Nuria K. Koteyeva , Elena V. Voznesenskaya, Eric H. Roalson and Gerald E.
Edwards. Diversity in forms of C 4 in the genus Cleome (Cleomaceae). Annals of
Botany 107: 269 — 283, 2011
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http://www.bioone.org/doi/full/10.1199/tab.0110

6. Qiang Hu, Hideaki Miyashita, Ikuko Iwasaki, Norihide Kurano, Shigetoh
Miyachi, Masayo Iwaki, and Shigeru Itoh. A photosystem I reaction center driven by
chlorophyll d in oxygenic photosynthesis. 1998. Proc. Natl. Acad. Sci. USA Vol. 95,
pp. 13319 —13323.

7. Jirgen Soll and Enrico Schleiff. Protein import into chloroplasts. Nature. 2004.
Vol 5. P.197-208.

8. Mubarakshina MM, Ivanov BN, Naydov IA, Hillier W, Badger MR, Krieger-
Liszkay A. Production and diffusion of chloroplastic H,O, and its implication to
signalling. J Exp Bot. 2010 Aug;61(13):3577-87.

PexomenayroTcss mjis AOMOTHUTENBHOTO W3Y4eHUS O030pPHBIC M DKCIIEPUMEHTATBHBIC
cTarby B )KypHanax «Dusnonorus pacrteHuin», «buoxumus», «['enerukay, «Naturey,

«Plant Celly», «Plant Physiology» u ap.

7. 3. DieKTpOHHBbIE 00pa30BaTe/ibHbIE PeCypPChl

HaumeHnoBaHme pecypca

KpaTkasi xapakTepucTHKA

http://www.edu.ru

denepanbHblil 00pa30BaTENbHbIN MOPTA

http://www.rsl.ru

Poccuiickas rocygapcTBeHHas Oubnuoreka

http://www.library.spbu.ru

Hayunas 6ubmuoreka CITIBI'Y

http://elibrary.ru/

Hay4nas snektporHas On0ImoTeKa

http://e.lanbook.com

OBbC usnarenncTBa «JIaHb»

http://www.ncbi.nlm.nih.gov

bJ1 u pecypcel HaninonansHOro niearpa
ounorexnosiornueckor nuGopmanuu CIITA

http://www.ebi.ac.uk/embl/

bJ1 EBponeiickoro nHCcTUTYyTa OMOMH(DOPMATHKH
EBporneiickoii 1abopatopuu MOJIEKYJISIpHOU
ouonoruu

http://www.viniti.ru/

PedepatuBnsiii xxypuan BUHUTU «buonorusy»

http://www.arabidopsisbook.org/

[Tponomwkaromasicst cepust pelieH3UPyeMbIX
nyOIMKanuii AMEpHKaHCKOro o0IIecTBa
OMOJIOrOB pacTeHUH

http://www.scopus.com/

SciVerse Scopus

https://clarivate.com/products/web-of-science/

Clarivate Analytics

8. MATEPUAJIbBHO-TEXHUYECKOE OFECIIEYEHUE YUEBHOM

JTUCHMUTIIMHBI

I[J'I}I IMPOBCACHUA 06y‘ICHI/IH NMCCTCs HCO6XO,Z[I/IMa}I MaTCpUAJIbHO-TCXHUYICCKAA 68,38,,
COOTBCTCTBYIOIIas ,Z[CﬁCTBYIOHIHM CAHHUTAPHBIM MW IIPOTHBOIIOKAPHBIM IIpaBUJIaM H

HOpMaM:

— TMOMEIIEHUs JUIS MPOBECHUS 3aHATHIH, 000PYJOBAHHBIE KOMILIEKTOM MeOenu;
— KOMIUJIEKT MPOEKIIMOHHOI0 MYJIbTUMEAUMNHOTO 000PYOBaHMS;

— KOMIIBIOTEPHI C JOCTYIIOM K ceTu MHTepHerT;

— Oubimoreka ¢ WH(POPMALMOHHBIMH pPEeCypcaMH Ha OYMaXHBIX U DJIEKTPOHHBIX

HOCHTEJISIX;
— oducHas OprrexHuka
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Kommekt anekrpodoperndeckoro odopynoanus Sub-Cell GT u Power Pac Power
Supply

Crnekrpodoromerp UV2401-PC

[TopraruBHbIi HHpakpacHbIi razoananu3aTop LCA-4 (Analytical Development
Co., UK) co BcTpoeHHbIM ceHcopoM DAP.
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