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ABSTRACT

Bachelor’s degree in 06.03.01 «Biology».

Study profile Biodiversity

Course title: Plant physiology

Variable part of Block, 5 credits

Instructor: Davydova L.A.

At the beginning of the course a student should be able to: Readiness to
perform standard basic procedures for providing individual and group
organization. Readiness to apply the basic knowledge of biological sciences,
obtained in the previous level of education.

Learning outcomes:

GPS-5. The ability to apply knowledge of the principles of cellular
organization of biological objects, biophysical and biochemical bases, membrane
processes and molecular mechanisms.

PS-3. The ability to master modern methods of research of biological objects;
master the methods of theoretical and experimental research in the field of marine
biology and environmental assessment.

PS-6. The ability to apply modern methods of processing, analysis and
synthesis of field, production and laboratory biological information, rules for the
preparation of scientific and technical projects and reports

Course description: Discipline forms a systematic view of biochemistry and
physiology of plant. The content of the discipline covers the following range of
issues: transport and translocationof water and solutes, water and plant cells, water
balance of plants, mineral nutrition, solute transport, photosynthesis, respiration,
assimilation of mineral nutrients, secondary metabolites and plant defense,
phytohormones, cell walls, growth and development, phytochrome and light
controlof plant development, the control of flowering, stress physiology.

Main course literature:

1. Medvedev S.S. Fiziologiya rastenij [Plant physiology]. Saint-Petersburg:
Izd-vo SPb. un-ta, 2012.-336 p., (rus) Access:
http://herba.msu.ru/shipunov/school/books/medvedev2012 fiziologiya_rasteniy.pd
f

2. Rogozhin V.V. Biohimiya rastenij [Biochemistry of plants]. Moscow:
"GIORD", 2012.-432 p., (rus) Access: https://e.lanbook.com/book/58741

3. Lazarevich S. V., Moiseev V. P., Duktova N. A. Botanika i fiziologiya
rastenij [Botany and physiology of plants]. Rostov-on-Don: Feniks, 2015.-430 p.
(rus) Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:823664&theme=FEFU



http://herba.msu.ru/shipunov/school/books/medvedev2012_fiziologiya_rasteniy.pdf
http://herba.msu.ru/shipunov/school/books/medvedev2012_fiziologiya_rasteniy.pdf
https://e.lanbook.com/book/58741
http://lib.dvfu.ru:8080/lib/item?id=chamo:823664&theme=FEFU

4. Komov V. P., Shvedova V. N. Biohimiya: uchebnik dlya
akademicheskogo bakalavriata [Biochemia]. Moskva: YUrajt, 2015,- 640 p. (rus)
Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:784604 &theme=FEFU
Form of final control: exam-5 semester/pass-fail exam- 6 semester.



http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU

AHHOTaIMS K padoyeil mporpaMmme QTUCUMILIMHBI
«DU3HO0JI0TUA PACTCHUIN»

HucunminHa «@PU3HOJIOTUS pAacTeHUID» MpeAHa3HaueHa CTyJeHTaM 3-TO
Kypca HanpaeieHuss mnoarotoBku 06.03.01 «buonorus». O6pa3oBarenbHas
nporpamma «buopasznoobpasue». OtHocutrcs bl.B — BapumatuBHOW dacThb
(b1.B.O/1.1.2).

OO6masi TPyJOEMKOCTh OCBOEHHUS JUCLUMIUIMHBI COCTAaBISIET S5 3a4€THbIC
enuuuipl (180 wacor). YueOHbIM IUTaHOM TpeaycMoTpeHbl Jekiuu (36 u (5
CEeMEeCTp), U3 HUX C MCIOJb30BAHUEM METOJIOB aKTHBHOTrO oOyueHus 9 u; 17 u (6
CEMECTpP), U3 HUX C HCIOJIB30BAaHWEM METOJOB AaKTHUBHOTO OOydeHus 6 4) u
naboparopueie 3aHsaTHe (36 4 (5 cemecTp), U3 HUX C UCIHOJIL30BAaHUEM METOOB
akTuBHOTO 00y4eHMs 18 u; 34 4 (6 cemecTp), U3 HUX C MCIOJIB30BAHIUEM METOIOB
akTUBHOTro 0oOyueHusi 18 u), camocrosTenbHas padora (57 4, B TOM 4HUCIE Ha
MOATOTOBKY K AK3aMeHy 27 ).

Juciuruinaa «Pu3nonorus pacTeHun» SABIIACTCS BapUATUBHOU
€CTECTBEHHOHAYYHOW JUCHUMIUIMHOW TMPU MOJATOTOBKE CTYACHTOB HAIpPaBIICHUS
noaroToBku «buopaznooOpasue», packpbiBaeT clieayronme GyHIaMeHTaIbHbIC
BOIPOCKI: ()OTOCUHTE3, JbIXaHWE, MUHEPAIIbHOE MHUTaHUE, TPAHCIOPT BOJABI U
MUHEPAJIbHBIX BEIIECTB MO PACTCHUIO, PUTOTOPMOHBI, YCTOMUUBOCTh PACTEHUM K
CTpeccaM, CUTHAJIbHbIC MYyTHU Peryysiiuu (YHKIUUA KJIETKH, POCT U pPa3BUTHE
pacTeHuil, OHOreHe3 KJIETOYHBIX CTPYKTYp, BTOpPUYHBIA MeTabonu3Mm. Ocoboe
BHUMAaHHE YEISIeTCS] OMOXUMHUU PACTCHUIA.

Jucuurmraa «PU3n0I0rus pACTEHUIN» JIOTUYECKH U COJIEPKATENBHO CBsI3aHa
C JIPyTMMHU AUCIUIUTMHAMHU 00pa30BaTebHON Tporpammbl «bropaznoobOpasue.
Jnst  dopMupoBaHus I1ETOCTHOTO MPEACTABICHUS O (PU3MOJOTHM PACTCHUM
CTYICHTY HEOOXOIWMBl 3HAHMS CIEIYIOIUX MPEAMICCTBYIOMUX JIUCIUILINH
OakanmaBpuata:. «buoxumuss u  MonekyispHas ~Ouosiorus», «boTtaHukay,
«Oprannueckas xumusi», «OOmas Ouosiorusi», «buoduszuka», «BpeaeHue B
OMOTEXHOJIOTUION.

HoctounnctBom nipeactaBieHHOr0 Y MKl «Dusunonorus pacTteHui» ABIICTCA
MaKeT MaTepUalioB, KOMIUIEMEHTAPHO COYETAIOIIUNA TEOPETUUECKUE MATEpUAIIbl U
MPAKTUYECKUE 3a/TaHUSI C [IEITBI0 00JIee TITyOOKOTO OCMBICTICHUS JaHHOTO Kypca.

Hean - chopMupoBaTh y CTYJEHTOB MPEACTABICHHE O 3aKOHOMEPHOCTSIX
KU3HEJIEATETbHOCTH PACTEHUH, OMOXUMHUYECKUX, MOJIEKYJISIPHBIX U T€HETHYECKHUX
OCHOBAX B3aMMO3aBUCUMOCTH CIOKHBIX (DYHKIIMI U MEXaHU3MOB UX PETYJISIMHU B
CUCTEME IIeJIOT0  OpraHm3Ma, MpodeCcCHOHANbHBIC IEPBUYHBIE  HABBIKU



7a00paTOPHOTO aHajdM3a W IIOCTAHOBKM JKCIEPHUMEHTAa B XOJE HU3YUYCHHS
PaCTUTEBHBIX OPTAHI3MOB.
3agaum:

- CdopmupoBaTh y CTYACHTOB 3HAHUS TI0 CJIACAYIOIMIMM BOIPOCAM:
dboToCHUHTE3, IBIXaHWE, MUHEPATHLHOE MMUTAHKE, TPAHCIIOPT BOABI 1 MUHEPATHHBIX
BCIIIECTB IO PACTCHHIO, (PUTOTOPMOHBI, YCTOMYMBOCTh PACTEHUU K CTpeccam,
CUTHAJIbHBIE TYTHU PEryasiuu (YyHKUUUA KIETKH, POCT U Pa3BUTHE PACTEHUH,
OuroreHe3 KJIETOYHBIX CTPYKTYP, BTOPUUHBIA META00JIH3M.

- CdopMupoBarh y CTYIEHTOB CJHEAyIOIIHE YMEHHS: 0e3 0COoOBIX
3aTpyAHEHU (HOPMYJIUPOBaTh OTBETHI HAa OCHOBHBIE BOIIPOCHI, CBSI3AHHBIC C
bu3nooruel 4eIoBeKa, OPUCHTUPOBATHCS B OCHOBHBIX COBPEMEHHBIX TECOPHUAX H
YYCHHSIX 110 (PU3HOJIOTHHN YEIIOBEKa.

JIns  ycmemHoro wu3y4eHus JOUCHUIUIMHBI «@DPU3HOJIOTHS PACTEHUI» Y
oOy4Jaronmxcst AOJDKHBI ObITh C(HOPMHPOBAHbI CIEAYIOIIME IpeIBapUTEIbHBIE
KOMITETCHIIUH:

e OIIK-2 CrnocoOHOCTh HCHOJB30BATh 3KOJOTHMUYECKYIO TIPaMOTHOCTb U
0a30BbIe 3HAHMS B 00JIACTH (DU3MKHU, XMMHUHU, HAYK U 3emiie U OMOJIOTUH B
KU3HCHHBIX  CHTYyalldsX;  MPOTHO3UPOBATh  TOCJCACTBUS  CBOCH
npoeCCUOHATIBHON JIEATEIIbHOCTH.

e OIIK-3 Brnanenue 0a30BbIMU TPEJACTABICHUSIMU O Pa3sHOOOpa3uu
OnoNornyeckux OOBEKTOB, MOHWMAHWE 3HAYCHUS OWOpa3zHOOOpa3us IS
YCTOMYMBOCTH  OWocdepbl,  CHOCOOHOCTh  HCIOIB30BATH  METOJbI
HaOJII0/IeHNS, OITMCAHUS, UJIeHTU(PUKAITIH, KJIaccuduKanmm,
KyJIbTUBUPOBAHUS OMOJIOTUYECKUX OOBEKTOB.

e OIIK-4 CnocoOHOCT, NPUMEHSTH  MOPUHIUIBI  CTPYKTYpPHOM U
(yHKIMOHAJIBLHOW OpraHu3auud OHUOJOTMYECKMX OOBEKTOB M 3HAHHE
MEXaHU3MOB T'OMEOCTATUYECKOW  PETYJSAIUU;  BIaACTh  OCHOBHBIMHU

(hU3HUOTOTHYECKUMU.
[TnanupyemMbie pe3yiabTaThl OOYYCHHS 110 JaHHOW JWCIUIUIMHE (3HAHWUSA,

yMEHUS, BIAJCHUS), COOTHCCCHHBIC C IUIAHUPYEMBIMH DPE3yJIbTaTaMH OCBOCHUS
oOpa3oBaTeNbHOM  MPOrpaMMbl,  XapaKTepU3YIOT  dTambl  (HOPMHUPOBAHUS
CIIEMYIONMX  KOMIIeTeHIU  (0OmmeKynbTypHBIe/  o0menpodeccuoHaabHbIe/
npodecCHoHaNTbHBIE KOMIIETEHITNH (JIEMEHTHI KOMIIETEHITNH)):

Kox u ¢popmysmposka drtanbl GOPMUPOBAHUS KOMIIETEHIIUU
KOMIIETeHIHUHU

COBpPEMEHHBIC TTPOOIEMBI OMOJIOTHN U YHIaMEHTAILHBIC

OIIK-5-ciocoOHOCTE
OHOJIOrHUECKUE TIPEACTaBICHHS B chepe

IIPUMEHSATH 3HaHUE 3Haer N
o HpO(beCCI/IOHaJ'IBHOI/I JACATCIbHOCTHU JJIA IIOCTAHOBKHU U
HPHUHITAIIOB KIETOTHON PpCUICHUA HOBBIX 3a1a4.
OpraHu3aIu
HUCIIOJIB30BaTh (bYH,Z[aMCHTaJ'IBHBIe OHOJIOrHYECKHUE
OMOJIOTUYECKUX

Ymeer MIPEJICTABJICHUS B cepe MPOPECCHOHATLHON e TEILHOCTH

HEKTOB
06bekTo ! JJI ITIOCTAaHOBKHY U pEHICHWA HOBBIX 3a1a4.




Ono(hU3NIECKUX U

OMOXMMHYECKHX OCHOB, HABbIKAMU HCIIOJIb30BaHUS (PYHIaMEHTATbHBIX
MEMOpaHHBIX Brianeer OHMOJIOTMYECKHUX TIPEICTABICHUN B cepe

MIPOLIECCOB U npodecCuoHaNbHOM NeATEIbHOCTH JIsl IOCTAHOBKH U
MOJICKYJISIPHBIX pPCIICHU HOBBIX 3a4a4

MEXaHHU3MOB

OCHOBHBIE MOHATHA M  METOAbl T€HOMUKH U
T1K-3 -BiajicHue 3Haer IIPOTEOMHKH; COBPEMEHHBIE HAIIPABICHUS U

6a30BEIMI pelIaemMble 3aa4 B 00J1aCTH TEHOMUKH, IPOTEOMUKH
PEICTABIEHUSAME 00 MCIIOJIb30BaTh B I03HABATENILHOM u
OCHOBHBIX PpO(HECCHOHATBLHOM JESTENBHOCTH Ga30BbIE 3HAHUSI
3aKOHOMEPHOCTSIX Vmeer B 00JIACTH TEHOMHKH W IIPOTEOMHKH; H3Jararb W
COBPEMEHHBIX KPUTHYECKH aHAIM3UPOBATH TIOJTyYaEMYIO
JIOCTHKEHHAX TEHETHKH MH(POPMALIUIO

1 CCJICKIHN, O COBPEMEHHBIMU METOIOJIOTUSMH U CTPATEHAMU

IFCHOMMKE, IIPOTEOMUKE | Braneer HcCIeI0BaHMil B 00JaCTH TEHOMUKHU
U IPYTUX OMHK.

[TK-6 -crtocoGHOCTEIO COBpPEMEHHBIC METOIaMU 00pabOTKH, aHATTN3a U
NPUMEHATH et CHHTE3a OUOJIOTHYECKON MH(POPMALIUK
COBPEMEHHEIE METOJBI IpaBuIIa HAMKCAHUS ¥ 0(OPMIICHHS HAy4IHO-
00paboTKH, aHAM3a H HCCJICI0BATEIbCKUX padoT
CHHTE3a MOJICBOH, CaMOCTOSITENILHO MTPOBOINTH KAUECTBEHHBIE U
HPOM3BONCTBCHHON W | Yyeer KOJINYECTBEHHBIE COOPBI KUBBIX OPTaHU3MOB
1nabopaTopHOM Pa3IMYHBIMA METOIAMH
OHOJIOTHYECKONI

HABBIKAMU U3JI0XKEHHS PE3YJIbTATOB MCCIIENO0BAHUS B
uH(popmanuu, npaBuia

HAay9HOM CTHJIE
COCTaBJIEHUS HAYYHO- Brazeer
TEXHUYECKUX ITPOEKTOB
U OTYETOB

st hbopMupoBaHUs BBINICYKa3aHHBIX KOMIIETCHIIMM B pamMKax JUCITUTUTMHBI
«Duznonorusi pacTeHHi» TMPUMEHSIOTCS CIEAYIOIIME METOJbl aKTHUBHOTO/
WHTEPAKTUBHOTO OOYyYEHHUS: Ha JICKIUSAX — TPE3eHTAllMd C BU3yalu3aluen
y3J0BBIX MOMEHTOB H3Yy4aeMOro Marepuajia M MOMEHTaMH Oecellbl; Ha
71a00paTOPHBIX 3aHATUSAX — JUCKYCCUU IO MPOOJIEMHBIM BOIIPOCAM.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Cemectp 5 (36/9 uac).

Pa3neu |. BBenenne B ¢pusnosoruo pacrenuii (6/3uac.)

Tema 1. CtanoB/ieHHe (PU3HOJIOTHH PACTeHHUIT Kak HayKkH (2/14ac.)

OCHOBHbBIC HAYYHBIC TPY/IbI.

Tema 2. [Ipeamet puznonornu pacrennii (1/1gac.)

YpOBHU OpraHHU3aIMy PACTUTEIBLHOTO OpraHu3Ma. MeTo0JI0THYECKUE
TIOJIXO/IbI U3YYCHUS )KU3HECATCILHOCTH PACTCHUH.

Tema 3. ®u3nosorusi u 6MOXUMUS PacTUTEIbHOI KaeTkH (3/14uac.)



CTpoeHue KIeTKH: KJIeTOYHasg 000JI09Ka, IUTOIIIa3Ma, AP0, MUTOXOHIPUH,
XJIOPOIIIACTHI, BaKyOJIb, anmapaT [ 0JIbIKH, SHI0TIa3MATHIECKUN PETHKYITYM,
JIU30COMBI, puO0ocoMbl. OCHOBHBIE (PU3HOTOTHYECKHE (PYHKIIUU CTPYKTYPHBIX
KOMITOHEHTOB KJIETKH.  [lOCTyIUIeHHE BOJIBI B PACTHTEIBHYIO KIETKY. Juddy3us
1 ocMmoc. KieTka kak ocMOTHYECKasi CUCTEMA.

Pa3nen ||. MuHepaibHOe NUTAHWE M BOAHBIH 00MeH pacrenmii (14/3uac.)

Tema 4. Boaublii 00MeH pacrenmii (4/1uac.).

du3nuecKue U XUMHUYECKHE CBOMCTBA BOAbL. PacnpeneneHue BoAbl B KIETKE
u B opranusme. Boanwlii OanaHc pactenuit. Tpancmuparus. JIMct kak oprax
TpaHcnupanuu. KopHeBasg cuctemMa Kak opraH norjioumeHds Boabl. OCHOBHbIE
JIBUTATEIN BOJHOTO TOKa. [lepenBukeHue BOJBI MO COCyaaM KCUIEMBl. BOJHbIN
OOMEH y pacTeHHU Pa3HbIX KOJIOTHUECKUX TPYIIIL.

Tema 5. Munepaiabnnoe nutanue (4/24ac.).

®U3noN0ro-0MOXUMHYECKasi POJIb JJIEMEHTOB MUHEPAIBHOIO MUTaHUS
(yraepona, azota, ¢ocdopa, cepbl, Kaausi, KalbIUs, KPEMHHUS, MUKPOIJIEMEHTOB).
[TocTymieHne MUHEPAIBHBIX COJIEH 4Yepe3 KOpHEBYyr cucremy. llocrymnenue n
MpEBpAIlCHUs] COEAVMHEHWM a30oTa B pacTeHusX. [louBa Kak MCTOYHHK
MUTATEIBHBIX BellecTB. [IpuMeHenune y100peHui.

Tema 6. I'erepoTpodHbIii ciocod nutanus y pacrenuii (2/04ac).

CanpoduTsr. [Tapasursl. Hacekomosigabie pactenust. ['ereporpodHslii criocoo
MUTaHUs 32 CUET COOCTBEHHBIX OPTAaHMYECKUX BEIIECTB.

Tema /. Tpancnopr BemecTB o pacrenuio (2/0 gac).

[lepeaBukeHrEe 3IEMEHTOB MHUHEPAIbHOTO NUTaHUS (BOCXOIAIIUN TOK).
KpyroBopor mMuHepanbHbIX BEWIECTB B pacTeHuHU. Peytmnuzanusa. OcoOEHHOCTH
NepeABIKEHUS] aCCUMUIISITOB 110 PACTEHHUIO.

Tema 8. Tpaucnupamus (2/0 gac).

Tunbl Tpancnupanuu. CTpoeHHe YCThbUL. Peryisiius yCTbUUHBIX ABUKECHUMN.

Paznen I11. ®oTocunTes (6/2uac.)

Tema 9. O6miee npeacrasiaenue o porocunrese (2/0uac.).

Ucropuss ¢GopmupoBaHus mpeacTraBieHud o (orocuHTe3e. XIIOPOILIACTEHI.
Xumuueckuii coctaB u crpoeHue. [lurmentol doTocuHTe3a. XUMUYECKHUE U
busnueckue cBorictBa xyopoduiia. Kaporunounsl. @dukobwnuubl. [lurmeHt
OenkoBbIe KOMILIEKCHI. [leperoc sHepruu cBeta Ha (POTOCUCTEMBI.

Tema 10. CeroBasi u TeMHOBasi cTajun ¢porocuHTe3a (4/24ac.).

CeeroBast  (¢aza  Qotocuntesa. I[IpoucxoxaeHue Kuciopojga IpHU
dotocunreze. LlUKaMYecKud W HEUUKIWYECKUH TPaHCHOPT  DJIEKTPOHOB.
®dortocunteTnueckoe ¢Gochopunuposanue. TemHoBas (aza dorocunresa. C3 —
nyTh ¢otocunTeza (muka KampBuna), C4 — nyth orocuHTe3a (mukia Xerda U
Cmka), CAM-nyth potocuntesa. @oToapIxanue

Paznen IV. [Ipixanue (4/14uac.)

Tema 11. Bpoxenue u npixanue pacrenuii (4/1uac.).

bpoxxenne. HauanpHplii 3Tan u3ydyeHHs JbixaHus. OKCUPEITyKTas3bl.
CyOctparsl gpixanus. IlyTu gpixaTenbHOro oOMEHa: TNIMKOJUTHUYECKUN IyTh,
alOTOMUYECKHA  MyTh, MpsAMOE  OKHUCIEHHWE  caxapoB. JlpIxarenbHas



AJIEKTPOHTPAHCIIOPTHAS LIENb U OKHCIUTEIbHOE (ochopuupoBaHue. BrusHue
BHEIIHUX ¥ BHYTPEHHHX (DAKTOpPOB HAa MHTEHCHBHOCTH JbIXaHHUS. B3amMoCBs3b
JBIXaHUS C IPYTHMHU TpoiieccaMmu oOMeHa.

Paznen V. Poct u pazButne pacrenuii (6/0)

Tema 12. ®uroropmonsi (2/0 gac.).

@OUTOTOPMOHBI:  ayKCHHBI, T'HOOCPEIUTMHBI, [UTOKHHUHBI, OpacCHHBI,
abcru30Bas KUCIIOTa, 3TWICH. VICIOIh30BaHNE CHHTETHUECKUX PETYIIATOPOB POCTa
B PaCTCHHEBOJICTBE.

Tema 13. Poct u pa3BuTue pacrenuii (4/0 gac.).

Dranbl OHTOTEHE3a BBICIIMX PACTCHUH. THIBI POCTa OPraHOB PACTCHHSI.
Kynbrypa wu3onupoBaHHbIX TKaHeil. Pas3Butue pacreHuwil. OTambl pa3BUTHAL
Amnornito3. TlonoBoe pa3sMHOKEHHE: MHUIUAIMS I[BETCHUS, JETEPMHUHAIUS II0JIa,
pa3BUTHE IIBETKA, OMNBUICHHE M OIUIOAOTBOPEHHE, Pa3BUTHE CEMSH M ILIONOB.

BereratnBHOE pa3sMHOKEHUE.
Cemectp 6 (17/6 1ac).

Pa3nen 1. OHTOreHes pacturejbHoi KiaeTkn (4/3 vac.).

Tema 1. OHTOreHe3 pacTUTENbHOI KieTkHu (4/3 gac.).

Ocobennoctu qudPepeHIUpPOBKH U POCTa KIETOK. Perynsius KJIeTOYHOTO
1MKJIa. BUoreHes KJIeTouHbIX CTPYKTYP

Paznen Il. CrpeccoycroitunBocthb pacrenuii (12/3 vac.).

Tema 2. OcHOBBI 1 MEXaHU3MbI YCTOWYMBOCTH pacTenmii (4/2 vac.).

DU3MOIOTHYECKUE OCHOBBI CcTpecca pacTeHui. ChcTteMa aHTMOKCUAAHTHOU
3alIUTBl.  3aCyXOYCTOMYMBOCTh. YCTOMYMBOCTh K BBICOKUM W  HHU3KUM
temneparypam. CoaeyCcTOMYUBOCTb. Y CTOMYMBOCTD K 3aTOIJICHHUIO.

Tema 3. YcToiiunBoCTh pacTenmii kK matorenam (4/1 yacos).

Teopun ummyHHuTeTa pacteHuil. Poib BTOpUYHBIX METaOOIUTOB B 3alIUTHBIX
MEXaHHU3Max.

Tema 4. Bropuunbie MmeTadoautnl pacrenuii (4/0 gac.).

Btopuunbie MeTabonuThl. AnKamouabl, (PEeHOIbHBIE COCAUMHEHUS, TEPIICHBI
(M30MpEeHOUIbI), MUHOPHBIE MeTaboMuThl. CTpoeHue, Kiaccudukanus, OMOCUHTE3
U QYyHKUHUU.

Tema 5. Ipmkennsi pacrennii (1/0 gac.).

Croco6b1  nBmkeHus. JIOKOMOTOPHBINM CIMOCOO ABUKEHUS Y KI'YTUKOBBIX:
TAKCHChl, MEXAHU3M JIBMKCHHUS XKIYTHUKOB. Bepxymeuneii poct. PocTtoBbie
JBH>KCHUS: IBUKEHUE 33 CUET POCTA PACTIKEHUEM, TPOIIU3MbI, POCTOBBIE HACTHH,
KpyroBble HyTauuu. TypropHble 0OpaTUMble ABMKEHHUS. DBOJIOLUS CIIOCOOOB
JBH>KCHUS.



Il. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKOMN YACTHU KYPCA

Cemectp5. JIaGopaTopubie padoTsl (36/8 uac.)
Jlabopatopunass paGora Nel. SBiaeHme T1uTasmMoim3a ¥ JIETIA3MOJIHU3A.

OmnpenencHrne OCMOTHYECKOTO JaBJACHHS KIETOYHOIO COKa IUIa3MOJIMTHYCCKHAM
meTtoaoM (6/0 gac.)

JlaboparopHast pabota Noe2. BoaHBIN MOTEHIIMAT pacTUTEIBHON KieTku (4/1
yac.)

JlabopaTopHas padora Ne3. OnpezeneHue BI3KOCTH poToruia3mel (4/0 dac.)
JlabopaTopnast pabora Ned. [Tponuiaemocts npoToruia3zmal (4/0 dac.)

JlaGoparopHas pab6ora Ne5. Boansiii oOMeH. OmnpeneeHne HHTEHCUBHOCTH
TpaHcnupanuu. HabGnrogeHue 3a yCTBUYHBIMU JIBUKEHUSAMHU O] MHKPOCKOIIOM

(4/1 uvac.)

JlaGopaTopHas pabora Ne6. M3yueHne XUMHUECKHMX W ONTHYCCKUX CBOWUCTB
PacTUTENBHBIX TUTMEHTOB (4/1 yac.)

JlabopaTtopHas paborta 7. PazneneHue mMUrMEHTOB METOJOM XpomaTtorpaduu
(4 gac/3.)

Jlabopatopnas padota Ne8. KonmdectBeHHOE ompeneneHue xjiaopoduiia B
JTUCThAX (6 yac/2.)

Cemectp 6. JIabopaTopubie padoTsl (34/8 yac.).

JlaGoparopHas pabora Ne9. MunepanbHoe nuTanue pacteHuid. OnpeneneHue
oO1ieit u padoyeit ajcopOoupyromieli MoBepXHOCTU KopHer merogom CaOuHUHA -
Konocosa (6/2 gac.)

JlaboparopHnas padota NelO. Onpenenenue od0bema KopHeBoH cuctemsl (4/0
yac.)

JlabopaTtopHas pabora Nell. 3amuTHoe AeiicTBUE caxapa Ha HUTOIUIa3My MpU
3amopakuBanuu (4/0 gac.)

Jlaboparopuast pabdora Nel2. OmpenencHue skapocroiikoctu pactenuit (4/0
yac.)

JIabopatopuas padora Nel3. dototpornmsm (4/0 vac.)

JlaboparopHas padbota Neld. I'eorporusm (4/0 gac.)



JlaboparopHast pabota Nel5. Penrenune 3anaq (8/6 gac).

I1l.  YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

Y4e0HO-METOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOydaromuxcs MO0 AUCHUIUIMHE «MEeTOMoNOorusl Hay4yHBIX MCCIEIOBaHUN B
ounonorun» npeactasieHo B [lpunoxenun 1 u Bkiatovaer B ceost:

IUTaH-Tpa(UK BBINOJIHEHUS CAMOCTOSITENIbHOM paboThI 110 AUCUUIIIIMHE, B TOM
qHClie IPUMEPHBIE HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXXI0OMY 3aJIaHUIO;

XapaKTepUCTUKa 3a/JaHul JJI1 CaMOCTOSITENIbHOM paboThl 00ydaroImuXxcs U
METOUYECKIE PEKOMEHIAINHN IO UX BBIIOJIHEHUIO;

TpeOOBaHMSI K  NPEACTAaBICHUIO M O(QOPMIEHUIO  PE3yJIbTaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUH OLICHKH BBITTOJHEHUSI CAMOCTOSITETLHOM PabOTHI.

TpynoemMKocTh KOHTAaKTHOM paboThl 123/51 yac.



IV. KOHTPOJIb JOCTUXEHUSI IIEJIEH KYPCA

Ne /it KonTtponupyemsie Kopmp! u 3Tans! popMUpOBaHUS KOMIICTSHITHHA O1eHOYHBIE CPECTBA
pasjieiibl / TeMbl TEKYIIMH KOHTPOJIb MIPOMEXYTOYHAS
JUCHHITIINHBI aTTecTalus
5 cemecTp
1 Pasznea |. Beegenune | OIIK-5 3HAET YO Bompocsr 1-5 k
B ¢pusunosioruio yMeet JIP-1 9K3aMEHY
pacrenuii (6/34ac.) Brancet | jpq
Paznea Il. 3Haer YO Bomnpocer 6-21 k
MunepajbHoe VMmeeT JIP-2,3.4,5 9K3aMEHY
NUTaHUE U BOHIEBII/I T1K-3 Brnaneer
0o0MeH pacTeHMi JIP-2,3,4,5
(14/34ac.)
Pasznen I11. 3HAET YO Bomnpocsr 23-33 k
®oTocuHTE3 [K-6 yMeer JIP-6,7,8 JK3aMEHY
(6/24ac.) Brnaxeer | JIP-6,7,8
Pasznen IV. 3HAET YO Bomnpocer 34-39 k
JAbixanue (4/1uac.) | OIIK-5 yMmeeT 9K3aMEHY
BJIJICET
Pazgen V. Poct mu 3HAET YO Bompocer 40-51 k
?gl/;l)ane pacTreHmii K-3 yMeet JIP-13,14 dK3aMEHy
Brnageer | JIP-13,14
6 cemecTp
| Paznen 1. | [IK-6 3HAET Bomnpocsr 1-20




OnTorenes yMeeT 3aueTy
pacTUTEIbHOM BIIAZEET
kJjeTku (4/3 ygac.).

Paznen 1. 3HaeT YO Bomnpocsr 21-29
CrpeccoycToitunBo yMeer JIP-11,12 3aueTy

cTb pactenuii (12/3 | OIIK-5 snageer | JIP-11.12

qac.). '

TunoBble KOHTPOJIBHBIE 3aJJaHUSI, METOIMYECKUE MATEPHAIIbI, ONPEACIISIIOIINE IPOLEAYPbl OLIEHUBAHUS 3HAHUHN, YMEHUH U
HABBIKOB U (WJIM) OTIBITA AEATEIHLHOCTH, a TAKXKEe KPUTEPUHU U TTOKA3aTeIH, HEOOXOIMMBIE JIJIsl OIICHKH 3HAHWH, YMEHUN, HAaBBIKOB
U XapaKTepU3YIOIIUe Tarnbl (OPMUPOBAHUS KOMIIETEHIMI B MPOIIECCE OCBOEHUSI 00pa30BaTEIbHON MPOTPaMMBbI, IIPEACTABICHBI
B [Ipunoxxenun 2.



V. CIHCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEpaTypa
(anexmponmvie u nevammvie uz0amUs)

1. Mengenes C.C. ®usnomnorus pactenuid. Yueonuk. CII10.: U3a-Bo CII6. yH-
Ta, 2012, 336 c.

http://herba.msu.ru/shipunov/school/books/medvedev2012 fiziologiya rasteniy.pd
f

2. Poroxwun B.B. buoxumust pacrenunit U3marenscto "T'MOP/I". 2012, 432 c.
https://e.lanbook.com/book/58741

3. Jlazapesuu C. B., Moucees B. I1., Jlykroa H. A. boranuka u ¢pusnonorus
pactenuii. PoctoB-Ha-/{ony : ®enunkc. 2015, 430c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:823664&theme=FEFU

4, Komos B. I1., [lIsenosa B. H. buoxumusi: yaeOHUK /17151 aKaJIeMUYECKOTO
OakanaBpuata. Mocksa : FOpaiit. 2015, 640 ¢
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU

JlonosiHUTEILHAS JIMTEpaTypa
(neuammnwie u snexmporHHbIe U30aHUS)
1. ®usmnonorus pacrenuid. [lox pen. mpod. Epmakosa N.I1. M.: Akagemust. 2007,
446c.
http://fizrast.ru/skachat.htmi
2. Sxymkuna H.U., baxtenko E.}O. ®usumonoruss pactenuii. M.: Axkanemus.
2005, 345c.
http://fizrast.ru/skachat.html

VI. METOANWYECKHUE YKA3AHUSI
MO OCBOEHUMIO JTUCHUTIJIMHBI
Metoauueckue ykazaHus 10 padboTe ¢ jureparypoit. Ompenenurech co

CIIUCKOM JIUTEpaTypbl, AocTynmHOM BamM. OCHOBOW MOXKET CTaTh CIIHCOK
JUTEPATyphl, PEKOMEHIOBAaHHBIM B paboueil mporpamme Kypca. s ymoOcTBa
paboThl MOHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOPAHHBIX HCTOYHHKOB
(amunmst aBTOPOB, 3arjiaBue, XapaKTEPUCTUKU H3JaHuUs1) B BUaE pabouero daiina
B KommbloTepe. Takas KapToTeKka MMEeT MPEeHMYIIECTBO, T.K. OHAa IO3BOJIET

N00aBIATh UCTOUYHMKH, 3aMEHATh MO HEOOXOJUMOCTH OJHHU Ha JApyrue, youpartb


http://herba.msu.ru/shipunov/school/books/medvedev2012_fiziologiya_rasteniy.pdf
http://herba.msu.ru/shipunov/school/books/medvedev2012_fiziologiya_rasteniy.pdf
https://e.lanbook.com/book/58741
http://lib.dvfu.ru:8080/lib/item?id=chamo:823664&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU
http://fizrast.ru/skachat.html
http://fizrast.ru/skachat.html

T€, KOTOpbIE OKa3aJllChb HE COOTBETCTBYIOLIME TeMatuke. llepBoHavanbHBIN
CIMCOK JIUTEPAaTypbl MOXXHO JOIOJHUTb, HCIOJB3Yys 3JIEKTPOHHBIA KaTajaor
oubnuorexku JABDY, mpu 3TOM He CTeCHAWTECh OOpamiaThCcsl 3a MOMOIMIBIO K
COTpYJHHUKAM OMOJIHOTEKH.

PaGoras ¢ nuTepaTypodl mo TOHW WM JOPYyrod TEMe, Haa0 HE TOJIBKO
pPOYUTaTh, HO M YCBOUTb METOJ €€ H3Y4Y€HHUs: CHEeJIaTh KPATKUM KOHCIEKT,
AJITOPUTM, CXEMY MPOUYUTAHHOIO MATEPHJIA, YTO MO3BOJISIET OBICTPEE €ro MOHSTH,
3anoOMHUTh. He pekomMeHayeTcs TOCIOBHO NEPENHUCHIBATH TEKCT.

[Ipy u3ydyeHHHn MaTtepuasioB MO (PU3MOJOTUU CTapalTech MOJIb30BAaTHCSA U
JIEKTPOHHBIMU PECYpPCaMU B TOM YHCJIE U HA AHTJIMICKOM SI3BIKE.

Meroauueckue ykazaHUs [0 MOATOTOBKE K J1IA0OpaTOpHBIM paboTam
[Tockonpky  maGopatopHas  pabora  sABISE€TCS  KOJUIGKTUBHOW  Qopmoii
pPacCMOTPEHHUS U 3aKpEIJICHUs] y4eOHOro Marepuana, K HeMy JOJKHbI TOTOBUTHCS
Bce cTyAeHThl. Ha kaxmom mnabopaTopHoil pabote OyAeT MpPOBOAMUTCS YCTHBIN
OIPOC MO TEOPETUYECKOMY MaTEpHAITy JIEKI[UH, COOTBETCTBYIOIIEH TEME JaHHOTO
3ansaTus. [locne Oeceapl MPOBOAUTCS KpaTKOE OOCYXKIEHUE C AOMOIHEHUSIMHU,
NONPAaBKaMHU B BUJE BOIPOCOB — OTBETOB WJIM JONOJIHUTENIBHBIX BBICTYIUICHUM.
OueHuBaeTcs Kak KauecTBO OTBETA, TAK U AKTUBHOCTh YYACTHUKOB IUCKYCCHH.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE
JUCHMUILIAHBI

YyeOHas JEKIUOHHAS ayJAWTOPHS C MYJIbTUMEAUHHBIM TIPOECKTOPOM H
DKpaHOM Ui Tpe3eHTanuil  aoknanoB. JlaGoparopus st mpoBeACHUSA
npakThdeckux 3aHatui. OOmienaboparopHas mocyaa W 000pyIOBaHUE.
MuKpocKkomnbel, MNEHTPpU(DYTH, IJICKTPUYECKHE IUIMTHI, TEIJIOBECHTHIIATOPHI,

DOTOKOJIOPUMETP.



[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUIMCKOM ®EJEPAILIMU

@enepaﬂbﬂoe TOoCydapCTBEHHOC aBTOHOMHOC O6pa3OBaT€J'II)HOC YUPEKACHUC BBICHICTO O6pa3OBaHI/I}1
«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

YUEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON
PABOTbBI OBYYAIOLHINXCA
1o AucHUILUInHe «DPU3H0JI0THS PaCTeHUID)
Hanpasiaenue noaroroBku 06.03.01 buoJsiorus
npoduib «bruopaznooOpazue»
®opma NOATOTOBKH OYHAA

BaaauBocTok
2017



CamocrosTenbHas paboTa CTyJeHTa BKIIOYAET:

1) OMOIMOTEUYHYIO MITH TOMAIITHIOK PadoTy ¢ y9eOHOW M HAYYHOH JIUTEPaTypOil;

2) odopmiieHue 1a00paTOPHBIX padoOT

[Topsiiok BBITIOJIHEHUS CAaMOCTOSITEIbHON PaOOThI JOJKEH COOTBETCTBOBATH
KaJIEHAAPHO-TEMATHYECKOMY IUIaHY JUCLHUIUIMHBI, B KOTOPOM YCTaHOBJICHA
MOCJIEOBATENBHOCTD ITPOBEICHUS MPAKTUYECKUX (CEMUHAPCKUX ) 3aHITHIA.

Ilnan-rpaduK BBINMOJIHEHHUS CAMOCTOSATEIbHOI PA0OTHI 10 TUCHUILIHHE

Ne JlaTta/cpoxn Bup IIpuMmepHbIe | PopMa KOHTPOJISA
BBINOJIHEHUS CaMOCTOSITETbHOI HOPMBI
n/m padoThI BpeMeHHU Ha
BBINOJIHEHH e
1 5 cemectp Nzyuenue 9 Brimonnenue
peKoMeH1yeMoi 1abopaTopHbIX padoT,
JUTEpaTypHl, YCTHBIE OIPOCHI Ha
oopmienue 1a00paTOPHBIX
1a00paTOpHBIX PadboOT paboTax 1o Bonpocam
JK3aMeHa
2 6 cemectp N3yuenue 21 Beinonnenune
peKoMeH1yeMOH 1a00paTOpHBIX padoT,
JUTEPATYPHI, YCTHBIE OIIPOCHI Ha
odopmiieHne 1a00paTOPHBIX
a00paTOPHBIX paboT paboTtax mo Bompocam
3agera

PexomeHaanuu mo caMmoCcToATEIbHOM padoTe CTYACHTOB

JlabopaTopHble 3aHATHS 1O IUCHUILUIMHE TPEOYIOT HE TOJIBKO TEXHHUYECKOTO

BBITIOJTHEHUS pa0OThI, HO U TEOPETHUUECKOW 0TpaboTKN Matepuana. JlabopatopHbie

paboThl  JIOTUYHO

CBiA3aHbBI C

JICKHIMOHHBIM  MaTCpUalioMm,

IIOTOMY  Ha

COOTBETCTBYIOIIMX JTAOOPATOPHBIX pabOTax MPEAyCMOTPEHBI YCTHBIE OMPOCHI IO

BOIIPOCAaM K 3K3aMeHy (5 cemecTp) uiu 3auety(6 cemectp).




MeToauveckue ykazaHusi K padore ¢ JuTeparypoii

PaboTa ¢ TeKCTOM Hay4YHBIX KHUT U YYEOHHKOB COCTOUT HE TOJIbKO B MPOYTCHHUU
MaTtepuaia, HeoOXOJIMMO MPOBECTH aHaIU3, CPABHUTh HM3JIOKEHHE MaTephaia B
pa3HbIX UCTOYHUKAX. [IpoaHanu3npoBaHHbIN MaTeprall KOHCTIEKTUPYIOT, IPU ITOM
HaJI0 U30eTaTh MPOCTOTO MEPETMCHIBAHUS TEKCTOB 0€3 KaKUX-IM00 KOMMEHTapHEB
U aHaJIK3a.



[Tpunosxxenue 2

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOUN ®EJEPALTN

QDeILepaanoe ToCyAapCTBEHHOC aBTOHOMHOC O6pa30BaTeJILHOC YUPEIKACHUC BBICHICTO O6p330BaHI/I$1
«/1aJIbHEeBOCTOYHBIN (eiepabHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB
1o AucHUILUInHe «PU3H0JI0THS PacTeHUID)
Hanpagienue noaroroBku 06.03.01 buoJsiorus
npoduib «bruopaznoobdpazuer»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2017



Macnopt ®OC

Kon u popmynuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMIETEH T

OIIK-5-cnocoOGHOCTE

COBpEMEHHBIE TIPOoOIeMBbl OHOJIOTHN U (PyHIAMEHTAIbHbIE
OuMoJIOrMYecKUe TIpeCTaBICHHS B chepe

MIPUMEHSTH 3HAHNE 3naer
MPUHIIMIIOB KHeTquOP'I HpO(beCCI/IOHaJ'IBHOI/I ACATCIIBHOCTU JJIA IIOCTAHOBKHU U
OpFaHI/ISaHI/II/I PE€UICHUA HOBBIX 3a1a4.
OMOJIOTHYECKUX UCTIONB30BaTh (hyHIaMEHTAJbHBIC OMOIOTUYCCKHUEC
0OBEKTOB, Ymeer TIpEJICTaBICHUS B cepe MpoPecCHOHATEHON NesITETbHOCTH
6I/IO(1)I/I3I/ILICCKI/IX " JJ1d TIOCTAHOBKHU U PCHICHUA HOBBIX 3a71a4.
OHMOXMMUYECKUX OCHOB,
MeMODAHHELX HaBBIKAMH UCIIOJIb30BaHUs (DyHIaMEHTAIbHBIX
p OMOJIOTUYECKHX MPEACTaBICHUH B chepe
MPOLIECCOB U Bnaneer .
I npodeCcCHOHATIBHOM AEATEIBHOCTH IS TOCTAHOBKH U
YIAP pelIcHHs HOBBIX 331a4

MEXaHU3MOB

OCHOBHBIC IOHATHS H  METOABl TI'CHOMHKH U
[1K-3 -BiiajieHue 3Haer POTEOMHUKH; COBPEMEHHbIC HAIPABICHUS
630BEIMI peliaeMbIe 3a/1a4u B 00JIaCTH TEHOMHUKH, TPOTCOMHUKHI
MPECTaBICHUSIMHU 00 UCIIOJIb30BaTh B 03HABATEIbHOMN u
OCHOBHBIX podeCcCHOHATIBHOM AEATEIbHOCTH 0A30BbIC 3HAHUS
3aKOHOMEPHOCTSX M Ymeer B 00JaCTM TEHOMHKH M NPOTCOMHKH, H3JaraTb M
COBPEMEHHBIX KPUTHYECKH aHATU3UPOBATH MTOIYIaEMYIO
JTOCTHKEHHUSIX TeHETHKH uHpOPMAIIHIO
H CCIICKIIMH, O COBPEMEHHBIMU METOI0JIOTUAMU M CTPATErHIMH
TCHOMHUKE, TIPOTCOMUKE | Byaneer | Wccien0BaHuii B 001aCTH TEHOMUKH

U IPyTUX OMHUK.
[1K-6 -crocoGHOCTRIO COBpEMEHHbIE MeTo/1aMU 00pabOTKH, aHAUu3a U
MPUMEHSTh 3naer CHHTE3a OMOJIOTnYecKoi HHpopMaIuu
COBPEMEHHBIE METO/IbI npaBUjIa HATKMCAHUSA ¥ OPOPMIICHHSI HAyYHO-
00paboTKH, aHanIM3a H HCCIIEIOBATECKUX paboT
CHHTC34 I10JICBOM, CaMOCTOSITENILHO NPOBOJANTE KA4€CTBEHHBIE U
TIPOM3BOJICTBCHHOM M| Yyeer KOJINYECTBEHHBIE COOPBI KUBBIX OPraHU3MOB
J1abopaTopHOH Pa3IUYHBEIMU METONAMHU
OMOJIOTUYeCKON

HaBBIKAMH H3JI0KEHHUS PE3yIbTATOB UCCIICIOBAHUS B
uH(popmManuy, mnpaBuia

HAYYHOM CTHUJIC
COCTABNEHNs HAYYHO- | Byaneer

TEXHUYCCKUX IIPOCKTOB
1 OTUCTOB




Ne /it KonTtpoaupyemsie Kopmp! u 3Tams! popMIpOBaHUS KOMITETCHIINI O1eHOYHBIE CpECTBA
pasyeiibl / TeMbl TEKyIIUH KOHTPOJIb IIPOMEXKYTOYHAs
JUCHUITIINHBI aTTecTAINs
5 cemecTp
1 Pasznea |. Beegenue | OIIK-5 3HAEeT YO Bompocsr 1-5 k
B (pu3noJioruIo yMeet JIP-1 AK3aMEHy
pacrenuii (6/34ac.) Brancet | jpq
Paszgen 1. 3HaeT VO Bomnpocsl 6-21 k
MunepaJjbHoe I1K-3 VYMeeT JIP-2,3,4,5 JK3aMEHY
NMUTAHNE ¥ BOJHBINA Brancer
o0MeH pacTeHuid JIP-2,3,4,5
(14/34ac.)
Paznea I11. TK-6 3HaeT YO Bomnpocsr 23-33 k
®orTocuHTE3 yMeeT JIP-6,7,8 JK3aMEHY
(6/24ac.) Biageer | JIP-6,7,8
Pasznen IV. OIIK-5 3HAET YO Bomnpocer 34-39 k
JAbixanue (4/1uac.) yMeeT 9K3aMeHYy
BJIa/I€ET
Pazgen V. Poct mu 3HAET YO Bompocer 40-51 k
pasButue pacrenmii | OIIK-5 ymeer JIP-13,14 JK3aMEHY
(6/0) Brnageer | JIP-13,14
6 cemecTp
Paszpnen 1. 3HAeT Bomnpocer 1-20 k
OnTtorene3’ I1K-3 yMeet 3a4ery
pacTUTEIbLHOMI BIafeeT

KjeTku (4/3 gac.).




Pasznea 1.
CrpeccoycToitunBo
cThb pacrenmid (12/3
qac.).

[1K-6

3HaeT YO
yMeeT JIP-11,12
Buageer | JIP-11,12

Bomnpocer 21-29
3a4eTy




IlIkana oueHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH

Kon u Otanbl GopMUPOBAHUS KOMIIETEHIINH KPUTEepUHU NoKa3aTeJun
¢opmyaupo
BKa
KOMIICTCHIIH
u
JIEMOHCTPHUPYET [IpaBunbHOE
BIIQJICHHC odopmiieHue

COBpEMCHHEIE MaTepuaIoM 1a00paTOPHBIX

IpoGTeME: JIEKIIMOHHOT'O pabor,

LS —— Kypca u CIOCOOHOCTH

dyHzamenTanbHble | OCHOBHOM H aHaJM3a
OIIK-5- GUOJIOTHYECKHIE JIOITOJTHUTEIIBHON | TIOJIyYEHHBIX
CIIOCOOHOC naet npeJCTaBlieHus B | JINTEPATYPHI, Pe3yJIbTaTOB C
Th chepe 3HaHUE U y4eTOM 3HAHWMS
HPUMEHATH NPO(YECCHOHANBHO | [TOHUMAHHE O IIpUHIUIIAX
3HaHHUE H JIeATENbHOCTH TEPMHUHOB OpraHu3aIu
IPHMHIIAIIO JJIs1 TIOCTAaHOBKH U 3HAHUA
B PEUICHU HOBBIX TIPHHIUAIIOB
KJIETOYHOU 3ajad. OpraHu3aluu
opraHu3zarg OMOJIOTUYECKHUX
17071 00BEKTOB.
Ounosoruye e Haer ApryMeHTHpOBaT
CKuX ¢pynnamenranpuple | IPTYMCHTUPOBAH | |, cBOM OTBET HA
00BEKTOB, GHOIOTMYECKIE HBIN OTBET YCTHOM OTIPOCE, B
61/10(1)1/131/1‘1 MPEACTaBJICHUS B BOJAX K
€CKUX U Vateer chepe 1360
OMOXUMHUY npodeccHoHaIBLHO PaTOPHBIM
€CKUX U JesSTeNbHOCTU pabotam u
OCHOB, JJIA ITIOCTAHOBKHU U HUTOTOBOU
MeMﬁpaHH pELIEHNs] HOBBIX ATTECTALHH
BIX 3a/1ad.
MPOLIECCOB HaBbIKAMH Hagbikamu Brimonnenue
u HCIIOJIb30BAHUS oOparteHus ¢ 1a00paTOPHBIX
MOJIEKYJISIP ¢byHIamMeHTanbH | o0menabopatopH | paboT B
HBIX BIX BIM COOTBETCTBUU C
MEXaHU3M OMOJIOTUYECKHX | 00OPYJOBaHHEM U | METOJIUIECKUMU
OB Buaneer MIPEACTABICHUN B | ITOCYI0M yKa3aHUAMU

chepe

po¢eCCHOHAIIbH

OH AEeATENbHOCTH

JUTSI TIOCTAHOBKH

U pelICHUs

HOBBIX 3a7a4
I[1K-3 - OCHOBHEBIE JEMOHCTPUPYET IIpaBunsHOE
crocoOHOC TTOHSATHUSA U | BJIaJICHUC odopmiieHre
TbIO 3naer METO/bI MaTepuaioM 1a00paTOPHBIX
OCBOUTH T€HOMUKH U | JEKIMOHHOTO pabor,
COBpPEMEHH MIPOTEOMUKH; Kypca u CIIOCOOHOCTH
13E COBpEMEHHBIE OCHOBHOM U aHaJM3a




METO/TBI HaIpaBJICHUS U JOTIOTHUTEIFHOM | MOJYYEHHBIX
UCCIIeI0Ba peliaemMble JUTEPaTyPHL, PE3yNIbTATOB C
HUU 3agauu B 00J7acTH | 3HAHHUE U y4E€TOM 3HAHMNSA
Ouosoruye T€HOMUKH, MOHUMAaHUe 0 MPHUHIIUIIAX
CKUX MIPOTEOMUKHU TEPMHUHOB OpraHu3alu
00BEKTOB; 3HAHUA
OBJIAJIETh MIPUHIIAIIOB
MeTOJaMHI OpraHu3aIu
TeopeThye OMOJIOTUYECKHUX
CKUX U 00BEKTOB.
JKCIIEpUME ucnonb3oBatk B | OOpamarscs ¢ Brinonnenue
HTaJIbHBIX M03HABaTENbHON | 00mmenabopaTopH | 1a6OpaTOPHBIX
Hccie10Ba u BIM pabort B
HUH B npodeccuoHanbH | 000pPYIOBaHHEM U | COOTBETCTBUU C
oOJactu Ol NIESITENBbHOCTH | IOCYIOU METOANYECKUMU
MOPCKOI 0a30BbIC 3HAHUS yKa3aHUSIMHU
ouosnorun B obmacTu
Ywmeer
U OIICHKHU TeHOMUKH U
OKpYXaro MIPOTEOMHUKH;
men u3jarath u
Cpelibl KPUTUYCCKH
aHAJIM3UPOBATh
[I0JIy4aeMY10
uH(pOpMaIHIO
COBPEMEHHBIMU Croco6HOCTh Brinonnenue
METOJIOJIOTUSIMH | cPOPMYTUPOBATH | TaOOPATOPHBIX
Y CTPATETHSIMH BBIBOJIBI K pabort B
Bnaneer WCCIEAOBAaHUN B | OCTaBJIEHHBIM COOTBETCTBUU C
o0JjacTu 3aJa4aM Ha METOINYECKUMH
T€HOMUKH 1ab0paTOPHBIX yKa3aHUSIMHU
U APYTHUX OMHUK. | paboTax
[TK-6 - JEMOHCTPHUPYET IIpaBunsHOE
CIOCOOHOC BJIa/ICHUE odopmiieHne
ThIO MaTepuaioM 1a00paTOPHBIX
OCHOBHBIE
MPUMEHSITh JIEKLIHOHHOTO pabor,
TOHATHS U
COBPEMEHH Kypca u CIOCOOHOCTh
METOJIBI .
bIC OCHOBHOI U aHaJM3a
TeHOMUKH U .
METO/IbI JIOTIOJIHUTEIBHON | TOJIyYeHHBIX
MMPOTEOMUKH;
00paboTKu JTUTEPaTypHI, pe3yabTaTOB C
3Haer COBPEMEHHBIE .
, aHanam3a 3HaHHUE U y4eTOM 3HaHUH O
HarpaBJICHUS U
U CHUHTE3a MMOHUMaHUE TIPUHIIAITAX
. pelaeMble
MOJIEBOM, TEPMUHOB OpTraHHU3aI’
3a7a4d B 00J1aCTH
MIPOU3BO/IC 3HAHUS
o TeHOMUKH,
TBEHHOU U MIPUHIIUIIOB
MMPOTEOMUKH
nmabopatop OpraHu3aIu
HOM OMOJIOTUYECKHUX
Ouosoruye 00BEKTOB.
CKOH HCIIOJIb30BATh B O6pamarbes ¢ Brinonnenue
uH(popMmarl MMO3HABATEIPHONW | 001IenadopaTopH | J1abOpaTOPHBIX
Uy, Ywmeer u bIM pabot B
npaBuia npo¢eCCHOHAIBH | 000PYIOBAHUEM M | COOTBETCTBHH C
COCTAaBJIEH OM AESATEIbHOCTH | IOCYIOU METOANYECKUMU




us

nux

HAy4YHO-
TEXHUYECK

IIPOEKTOB
U OTYETOB

0a30BbIE 3HAHUA
B o0JracTu
FEHOMHUKH U
MIPOTCOMHMKH;
M3J1arath u
KPUTHYCCKH
aHAJTM3UPOBATh
MOJTy9aeMy0
uHpOpMAaLIHIO

yKa3aHUSIMHU

Bnaneer

COBPEMEHHBIMH
METOIOJIOTSIMHU
U CTPATETHSIMH
HCCIICIOBAHUI B
obnactu
T€HOMHUKH

U JAPYTUX OMHK.

Crnioco6HOCTh
chopMyIHpOBaTH
BBIBOJIBI K
MOCTaBJICHHBIM
3ajayam Ha
1a00PaTOPHBIX
paborax

Brinonnenue
1a00paTOPHBIX
pabort B
COOTBETCTBHUU C
METOIUYCCKUMHU
YKa3aHUSMH

MeToauueckue peKOMeHalluu, onpeaeasiioniue npoueaypbl OlieHUBaHUS
’
pe3yabTaToB OCBOCHHUA TUCIHUIIJINHBI

«OTINYHO» BBICTABISETCS, €CIAM CTYJEHT B OTBETax Ha BCE BOIPOCHI
PK3aMeHa/3aueTa JaeT MpaBUIIbHbIE OTBETHI, IEMOHCTPUPYET BIaJIEHUE MaTepHUaIoM
JEKIMOHHOTO Kypca W OCHOBHOM M JOINOJIHUTEIBHOW JIMTEPATYpbl, 3HAHUE U
MMOHUMAaHKE TEPMHHOB, 3a4TEHBI BCE JTa0OpaTOPHBIC paOOTHI.

«Xopo110» BBICTaBISIETCS, €CIAM CTYJAEHT B OTBETax HAa BCE BOIPOCHI
KOHTPOJBHOM paboThl HK3aMeHa/3aueTa JaeT MPaBUJIbHBIC OTBETHI, JEMOHCTPUPYET
BJaJICHUE MaTepuajoM JIEKIIMOHHOTO Kypca U OCHOBHOM M JIONOJHUTEIbHOU
JUTEPATypbl, HO HE BCEraa OTBETHl apryMeHTupoBaHbl. He oTBewaer Ha
JIOTIOJIHUTENbHBIE BOIIpockl. He nmeer 3amomxeHHOCTeH 1Mo 1abopaTopHbIM paboTam

«Y 1OBIIETBOPUTENBHOY» BBICTABIISETCS, €CIIU OTBETHI HAa BOMPOCHI SK3aMeHa WU
3ayera HOCAT (PparMEHTapHBIA XapakTep, OTBEThl HE BCETJa HOCIT JIOTMYECKHI
XapakTep, JOMyCKaloTcs He TojJHble (opMyIupoBKH TepMuHOB. Ectp 1-2
32/I0JDKEHHOCTH TI0 TaOOpaTOPHBIM padoTaM.

«HeynoBineTBOpUTENbHO» CTAaBUTCS, €CIIM CTYJICHT HE BJIaJ€ET MaTEPHUAIIOM 10
BCEM BOIIPOCAM, OTCYTCTBYIOT JIOTUYECKUE CBA3U B OTBETAX.

OueHovHbIe cpeacrea aJjs HpOMe)l(yTO‘IHOﬁ aTrecranumu

Bomnpocsl k 3k3ameny (5 cemectp)

CtpoeHue BTOPUYHOM KJIETOUHOU CTEHKH.

Crpoenrie U QyHKIUH LEIUTION03bI.

Ctpoenue u GyHKIIMHM TIEKTUHOBBIX KOMIIOHEHTOB.

Crpoenue U GyHKIUU TeMHIIEIUIIONO03.

Crtpoenue u GyHKIMH JUTHUHA U CyOepHrHa.

OcoOeHHOCTH BOAHOTO OOMEHA Y PaCTEHUH Pa3HBIX SKOJOTHYECKUX IPYMIL.

A U WIN B
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Tpancnupanus. CTpoeHHe YCThUIL, PETYIISINSA YCThUYHbBIX ABHKCHHMA.
KopneBas cucrema Kak opras MOrJIOMIEHUS BObIL.

KpyroBopot azora B npupoje, 1ocTynHbIe A pacTeHuil GopMbl a30Ta. XUMHUECKas U
Ouosnoruueckasi pUKcaIys MOJIEKYyJISIPHOTO a30Ta aTMOC(EpBhI.
AMMOHH(UKAIIHS

Hutpudukanus

Henutpuduxarus

[TyTu accuMUIIAIUN aMMHUaKa B paCTEHUH.

Penykuus nutpara.

Kpyrosoport cepsi u pochopa

['ereporpodHsIii ciocod nuTanus y pacteHuid. TUMbI reTepoTpoHOTO MUTAHUS, 3HAUCHHE.
Xemocunres. [IpuHimn, pacnpocTpaHeHe, pojib XeMOCUHTETUKOB
®nosma. Ctpoenue, Mmopdorenes, GyHKIHUS.

Kcunema. Ctpoenune, mopdorenes, QyHKIHS.

Crtpoenue u GyHKIIUH KaJJIO3BI.

Oyukun @-6enkoB (Phloem proteins) u poprcom.

Tunbl cekpenuu.

C3-nyTh (hoTocunHTe3a Miu UK KanbBuHa.

C4-niyth (poTocuuTe3a WM uka Xerya u Cidka.

®oroapixanue. Cxema, HpU3NOIOTHIECKAS POIIb.

@DOTOCHHTE3 110 TUITY TOJCTSIHKOBBIX (CYKKYJIEHTOB).

BrnusiHre BHyTpeHHUX U BHEITHUX (PaKTOPOB Ha Mporecc (HOTOCHHTE3A.
Crpoenue u GpyHkuuu pudynozoducdochaTkapOoKcHUIassbl.
[Tornmomenue cBeta u Bo30yxneHue xiopodmmuia. CTpoeHHE aHTEHHBIX KOMITJIEKCOB.
DOTOCUCTEMBI.

Crpoenue u GyHKIUU KapOTUHOUIOB.

Xnopouiibl, CTPOEHHE U CBOMCTBA.

Crpoenue u GyHKIUU PUKOOHITUHOB.

bpoxenune. Tunsl, mpoIyKThl OpOKEHUs, pacCIpOCTPaHEHHE.
['MuokcHIaTHBINA LUKIL.

ATIOTOMMYECKHH IyTh U MPSIMOE OKUCIICHUE CaxapoB MPH JbIXaHUH.
OkcupeayKTasbl.

B3aumocBsI3b AbIXaHUS ¢ APYTUMU IIpoIieccaMu 0OMEHa pacTeHUH.
BrusiHre BHENTHUX ¥ BHYTPEHHHUX (PaKTOPOB HA MHTEHCUBHOCTD JIBIXaHUSI.
CrpoeHre U GyHKIINU ayKCUHOB.

Ctpoenue u GyHKIMH THOOEPETTHHOB.

Crpoenne U GyHKIUU IUTOKMHUHOB.

CrpoeHrne u GyHKIINHU )KaCMOHATOB.

Crpoenue u GyHKIUU OpacCUKOCTEPOUIOB.

Ctpoenue u QyHKIMH STHIICHA.

Pereneparus y pacTeHuid.

IlepnoM4HOCTB pOCTa PACTECHUM.

Brustauie ¢pakTopoB BHEIIHEH Cpebl HA POCT pacTeHnu. DUTOXpOM
OCOOEHHOCTH POCTa PACTUTEIBHBIX KIETOK.

SIpoBuzanus.

Tponusmel.
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Bonpocs k 3auery (Cemectp 6 )

PocToBble HacTum.

Typropsble 0OpaTuMble IBUKEHUS Y PACTEHUH.
[{uknoaneHunaTHas, CUTHaJIbHAs CUCTEMA.
MAP-knHa3Hasi CUTHAJIBHAS CHCTEMA.
®DochaTuI0KUCIOTHAS] CHTHAIBHAS CUCTEMA.
Kanpruesas curnaiabpHas cuctema.
JIunokcureHasHasi CATHAJIbHAS CHCTEMA.

HAJ1®-H-okcunaznas (cynepokcuacunTaznas) ¥ NO-CUHTa3Hasi CUTHAJIbHBIE CUCTEMBI.

VY CTOMYMBOCTh paCTEHU K IATOTEHAM.

I'a30ycTONYMBOCTD PaCTEHUM.

PagunoycTolunBOCTh pacTeHUH.

3acyX0yCTOMYMBOCTb PACTEHMUIA.

ConeycToluuBOCTh PACTEHUM.

Y CTOMYHUBOCTh pACTEHUH K HEJIOCTATKY KHUCIIOPO/IA.

Y CTOMYMBOCTh PACTEHHI K HU3KUM U BBICOKMM TEMIIEPATypaM.

Bropuunbie metabonuTel. Kinaccudukarms u yakmm.

Anxanounsl. CTpoenue, kinaccudukaius, OMoCUHTE3 U QYyHKIUH.

Tepriens! (u3onperoubl). CtpoeHne, Kiaccuukanus, OnocuHTe3 U QyHKINH.
®enonbHbIe coequHeHus. CTpoeHue, kiaccupukanus, OMOCUHTE3 U PYHKIIUH.
MuHopHBIE BTOpUYHBIE METAOOIUTHI.

Jlenenue pactutenbHbIX KieTok. OOpa3oBanue pparmoruiacta. OyHKIMS KIaTpUHA.
HeskBHUBaneHTHBIN LIUTOKUHES.

JuddepenurpoBka KIeToK

®ynknus PIN-6enkoB.

['eHOM 1 OETOKCUHTE3UPYIOIIast CUCTEMA TTACTH]L

CrpoeHue u 6eTOKCUHTE3UPYIOUIHI anmnapar pacTUTEIbHBIX MUTOXOHIPUI
Tunel 1acTug u UxX GOpMUPOBAHUE

TpaHCIIOPT ¥ COPTHPOBKA OEITKOB B DYKApUOTHUECKOH KIIETKE

Mexanu3m umnopTa OenKoB B s71po. SaepHbI MOPOBbII KOMILIEKC

KonTponb cunTe3a 6enka. [llanepoHsl.

[{uknoaneHunaTHas, CUTHAJIbHAs CHCTEMA.

MAP-k1Ha3Hasi CHTHaJIbHAsl CUCTEMA.

®dochaTuI0KUCIOTHAS] CUTHAJIbHASL CUCTEMA.

KanpuueBas curHasibHasi cuctema.

JlunokcureHasHasi CUTHaJIbHas CUCTEMA.

HA/1®d-H-okxcupnasnas (cynepokcuacunrastas) 1 NO-cUHTa3Hasi CUTHAJIbHBIE CUCTEMBI.

Y CcTONYMBOCTh PACTEHHI K TATOT€HAM.



Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

MHHHCTEPCTBO OEPA3IOBAHITA H HAYVEI POCCHICKOH $ETEPAITII
PenepaThHOE FOCYI2PCTECHEDE AETOHOMEOS 00pas0BATETRHEDS VIPEEIEHNE
BRICIIETO MpodiecCHOEATRECTD OOPa30EaHiT

«JanbHEeBOCTOYHBIH QeTepaabHBIl YHHBEPCHTET?

[Ixo.1a ecTecTEEHHBIX HAVE

OOI1 06.03.0]1 «bHomoraa:
madp, BEEIESHRS BENDEETSHET D0ETOTOEEH {ISIHaTEBOCTH)
JucopmoornHa FrEnoaorsd PacTeHnE
FopMma oOyUeHNA OUHAA
Cemectp O CEHHHH 2017-2018 wyuednororoaa
OOSHEHA, A0SR
Peaamsyroman kadenpa: kadeapa OHOXFMEH, MHEDOOHOIOTHN H
OHOTEXHOTOTHH

JK3aAMEeHANHOHHEBIH Omaer Nel

1. Crpoerne ETOPHYUHOH KJIETOYHOH CTEHEH.
2.KopHegad cHCTEMA KakK OpPTaH MOTIOMEHHA BOJEL

3. C4-nvre QoTOCHHETE22 HIH DHEI X793 H Coaka.

3aE. kadeapoi 3 A Koctemsmi

ITpenogaeaTeas JI.A. Taesigosa



