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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. O61acTh NPpUMEHEHUSA

®onpa oneHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
IpOrpaMMbl TUCHUIUIMHBL (MOyns) «DuU3HOTIOTHS pacTeHUi» U NpeaHa3HAUYEH
JUISE KOHTPOJI M OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUHN CTYJIEHTOB, OCBOMBIIIHMX
IpOrpamMmy JUCUHUILIIMHBL (MOIYJIS).

1.2. llenu u 3agaun poHIA OLIEHOYHBIX CPEICTB

Ilenp  POC — yCTaHOBUTH COOTBETCTBHE  YPOBHS  IOJATOTOBKU
oOyuatomierocsi TpeboBanuss PI'OC BO — OakanaBpuar IO HamnpaBiICHUIO
noarotoBku  44.03.05 Ilegaroruueckoe oOpa3zoBaHue (¢ JByMsa MpodUIIsSIMU
HOJIFOTOBKU), YTBEP)KIEHHBIM IpHUKa3oM MuHucTepcTBa 00pa30BaHUs U HAYKU
Poccuiickoit ®enepauun ot 22 deBpans 2018 r. Ne 125 (¢ u3MeHEHUSIMHU U
nononaHeHusiMu) U IIpodeccnoHanbHbIM cTaHIAPTOM, yTBEPKIEHHBIM Iprkazom
MuHucrepcTBa TpyAa W couudanbHOM 3ammThl Poccuiickoit ®enepamuun «O0
YTBEPXKJICHUH MPOPECCHOHAIBHOTO cTanaapTay oT 18 okTsa0ps 2013 r. Ne 5441 (c
U3MEHEHUSIMU U JonojgHeHussiMH) U lIpodeccroHanbHbIM  CTaHAAPTOM,
yTBepKIeHHbIM [Ipukazom MuHHCTEpCTBA TpylJa W COLMAIBHOM 3aIIUTHI
Poccuiickoit @eaepannn «O0 yTBEpKIEHUU MTPOPECCUOHAIBHOTO CTaHaapTa» oT 4
mapta 2014 1. Ne 121 H (¢ UBMEHEHUSIMU U JAOTIOTHEHUSIMU ).

1.3. Ilepeyenbr KoMmeTeHUMi, (opMHPYyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 MPo(ecCHOHATBHOI 00pPa30BaTeIbHOI MPOrPaMMbI

[Ipomiecc  ocBOeHMS NUCHUMIUIMHBI ~ HampaBieH Ha (QopmupoBaHHe
CJIEAYIOIINX KOMIIETEHIINI U UHIUKATOPOB UX JOCTHKECHUS:

Koa no ®I'oC BO ‘ NHauKaTop 10CTHKEHHUS
YHUBEpCaIbHbIE
YK — 1 cnocobeH | YK-1.1. JleMoHCTpHupyeT 3HaHHE OCOOCHHOCTEM CUCTEMHOTO U
OCYLIECTBIISATh MIOMCK, | KpUTUYECKOTO MBIIIIEHUS U TOTOBHOCTb K HEMY.
kputnueckuit  aHanmuz | YK-1.2. Ilpumenser noruuyeckue ¢(opMbl U MPOIEAYPSHI,
CUHTE3 uHpOpMaLny, | CIOcOOeH K peduieKCHu IO TMOBOJAY COOCTBEHHOW M 4yXOH
MPUMEHSITh CUCTEMHBIH | MBICTUTEIbHOUN €S TEIbHOCTH.
IOAXO0J JUTS pewenust | YK-1.3. AHanu3upyer HUCTOYHUK HHGPOpPMAIMU C TOYKHU
MOCTaBJIEHHBIX 3a7a4 3peHusi BpPEMEHHBIX M IPOCTPAHCTBEHHBIX YCJIOBHH €ro
BO3HUKHOBEHHS.
VYK-1.4. Ananuzupyer paHee CIOKHBIIHMECS B HAyKE OLICHKU
uHpopMaIuu.

VYK-1.5. ConocrapnsieT pa3Hble MCTOUHUKH HH(POpPMAIUU C
LIETBIO BBISBIICHUSI UX MPOTUBOPEUUM U TTOMCKA JOCTOBEPHBIX
CYKJICHHM.

YK-1.6. AprymentupoBanHO (opMHpPyeT COOCTBEHHOE
CY’>KJeHHE U OLEHKY MH(pOpMaluu, IpUHUMaeT 000CHOBAaHHOE
pelIeHue.

VYK-1.7. OnpenenseTr npakTUUYECKUE MOCIEICTBUS
MPEAJIOKEHHOTO PEIICHHUs 3a/1a4H.

O6menpodeccnoHaabHbIE




OIIK-8 - cocoben
OCYIIECTBIIATH
Mearorn4ecKyro
JIEATENIHLHOCTL Ha OCHOBE
CHEIMAIbHBIX HAYYHBIX
3HAHUI.

OIIK-8.1. IIpumeHsier MeETOAbl aHalu3a IeJaroruyecKon
CUTyalluu, MpoQecCHOHANbHON pediaekcud Ha OCHOBE
CHeIMAJbHBIX HAYYHBIX 3HAHUM.

OIIK-8.2. [IpoekTupyeT 1 OCyIIeCTBIISIECT YI4eOHO-
BOCIUTATEbHBIN MMPOLECC C ONTOPOM HA 3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEH BO3pacTHOTO Pa3BUTHS KOTHUTHBHOM U
JUYHOCTHOM cdep 00yJIarommxcsi, HAyYHO-000CHOBAHHBIX
3aKOHOMEPHOCTEH opraHu3ainuu o0pa3zoBaTeIbHOTO
mpolecca.

ITpodeccuonabHbIC
IIK - 1 Criocoben [IK-1.1. OcyuiecTBisieT pa3ivyHble BUIbl MPAKTUYECKON
HMCIIONB30BaTh TeOpeTudeckue | AEATEIbHOCTH, o0ecIeYnBaroIIe CaMOCTOSITEIILHOE

Y TIPAaKTHYECKUC 3HAHUS IS
MIOCTAaHOBKH U PEIICHUS
UCCIIEIOBATEIbCKUX 337124 B
MpeAMETHOM 001acTu (B
COOTBETCTBUU C IPOPUIIEM U
ypOBHEM OOyUYCHUS) U B
obsactu 00pazoBaHUs

npuoOpeTeHne y4JaluMuCsl 3HAHWWA, YMEHHH U HaBBIKOB B
COOTBETCTBUHM CO CHELM(PUKON pazesioB OMOJIOTHH.

[IK-1.2. IlpumeHsieT cOBpeMEHHbIE HKCIEPUMEHTAIbHbIE
METO/bI PabOThl ¢ OMOJOrMUECKUMH 0OBEKTaMU B ITOJIEBBIX U
71a00paTOPHBIX YCIOBHSX.

IIK-1.3. Ilpumenser O0a30Bble MOHATHA 00 OCOOCHHOCTSX
CTpoeHUsI H  (HU3UOJOTHUYECKHX MEXaHH3Max  paboThI
Pa3IMYHBIX CUCTEM U OPIaHOB KUBBIX OPraHU3MOB U UX POJIb
B IIPUPOJIE U XO35IMCTBEHHOM JEATEIBbHOCTH YEIOBEKA.
[IK-1.4. IlpumeHseT HaBbIKM NPOBEACHUS XHUMHYECKOIO
9KCIIEPUMEHTA, OCHOBHBIE CUHTETHUECKHUE M aHAIUTUYECKUE
METO/IbI TIOJyUEHUS U UCCIIEI0BAaHUS XUMUYECKUX BEILECTB U
peaKuuid.

IIK-1.5. Hcnonp3yer COBpPEMEHHYIO  amnmaparypy H
000pyi0BaHUE ISl BBIMOJIHEHHS] HAYYHO-UCCIIEI0BATENbCKUX
1 J1abOPaTOPHBIX XUMUUYECKUX PadOT.

[IK-1.6. IlpumMensieT 3HaHus 0 PU3MUECKUX U XUMUYECKUX
CBOWCTBaX MaTepHaJIOB C IIeJIbI0 O€30IaCHOM MOCTaHOBKHU
XUMHYECKOI0 IKCIIEPUMEHTA.

1.4. Jranbl ¢popMUpOBaHUS KOMIETEHUUI U CPeACTBA OLEHWBAHHUS YPOBHSI HX

c¢opMHPOBAHHOCTH
Jransl popmupoBanusa komnereHunii | Kommerenuuu KoHTpoabHO-011eHOYHBIE
cpejacTBa / cnocoo
OLICHUBAHMS
Tema 1. Beemenme B aucuumimHy | YK — 1, OIIK-8 | ycTHBIN onpoc;
«Dusnonoruss pacreHui». Ilpupoma u
byHKIUN OCHOBHBIX XUMHUYECKHUX

KOMIIOHCHTOB paCTHTCHLHOﬁ KIJICTKU.

Tewma 2. @epmenTsl pactutenbHol KineTkh. | YK — 1, OIIK-8, | ycTHBIE  ONpoC;  BBINOJHEHUE
IK-1 1a00paTOPHBIX 3aJlaHu;
pedepaTbl, MMCbMEHHBIE OTBETHI

Ha BOIIPOCHI, TCCTUPOBAHUC

Tema 3. CtpykrypHast u sHepretuueckas | YK — 1, OIIK-8, | ycTHbIH  OmpocC;  BBIIIOJIHEHUE

OpraHu3alys PACTUTEIbHON KIETKH. INK-1 71a00paTOPHBIX 3a1aHUI




Tema 4. [lornomnienue BoAbl pACTEHUEM. VYK —1, OIIK-8, | yCcTHBI OmpoC; BBINOJHEHUE
TTK-1 71a00paTOPHBIX 3aJaHUI
Tema 5. JIuct kak opras TpaHCIIUPALIMH. VYK -1, OIIK-8, | ycTHBI OmpOC; BBHINOJHEHUE
ITK-1 71a00paTOPHBIX 3aaHUN
Tema 6. Bogusrii 6ananc u mexanusm ero | YK — 1, OIIK-8, | ycTHBIE  ompoc;  BBIOJIHEHUE
pEeryJIMpOBaHUs Y PACTEHUM pa3IMYHBIX ITK-1 1a00paTOPHBIX 3aJlaHu;
9KOJIOTMUYECKUX TPYIIIIL. pedepaTsl, MMCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE
Tema 7.  ®usmnonormueckas  poiab | YK —1, OIIK-8, | ycTHBIE 0ompoc; BBIIOJHEHUE
OTACJNBHBIX 3JEMEHTOB MuHepaibHOTO | [TK-1 1a00paTOPHBIX 3alaHUH;
MUTaHUSA IIOATOTOBKA JoKJ1aja u
IIPE3CHTALUN
Tema 8. ITornorurensHas u| YK—1,OIIK-8, | ycTHBIi 0OOpOC; BBIIOJHEHUE
BbIJICJIUTEIIbHAS nesitenbHocTh | [TK—1 1a00paTOPHBIX 3aJaHUI
KOPHEBOM CUCTEMBI
Tema 9. ®usznonoruueckue ocHOBBI | YK —1, OIIK-8, | ycTHBI ONpOC; BBINOJHEHUE
IPUMEHEHHUs y100peHuit [TIK-1 1a00paTOPHBIX 3aJaHUI
Tema 10. Crpykrypnas opranuzauus | YK —1, OIIK-8, | ycTHBIE ONpOC; BBINOJIHEHUE
doTocurTeTHUECKOTO anmapara pacteHuit | [1IK—1 71a00paTOPHBIX 3aJlaHUl;
pedepatsl, MUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE
Tema 11. CBeroBas ¢a3a ¢poTocuHTE3a YK -1, OIIK-8, | yCcTHBIIi OIpOC; BBITOJHECHUE
ITK-1 71a00paTOPHBIX 3aJaHUH
Tema 12. ITyte yrnepoma B ¢ortocunreze | YK — 1, OIIK-8, | ycTHBIE ompoc; BBIIOJTHEHUE
(TemHoBas daza hoTocHHTE3A) [TK-1 1a00paTOPHBIX 33aJaHUI
Tema 13. 3aBucumoctb (otocunTeza ot | YK — 1, OIIK-8, | ycTHBI ompoc;  BBIIOJHEHHE
(akTOpOB BHEIIHEH cpeibl ITK-1 71a00paTOPHBIX 3a1aHUI
Tema 14. OOmas  xapakrepuctuka | YK — 1, OIIK-8, | ycTHBIE ompoc; BBIIOJHEHHE
JIbIXaHUs M ero (epMeHTHas cucTeMa ITK-1 71a00paTOPHBIX 3aJaHUI
Tema 15. IlpeBpamenue BemectB U | YK —1, OIIK-8, | ycTHBIE ompoc; BBIOJHEHUE
BBIICJICHUE DJHEpruu B JpixatenbHoM | [TK-1 1a00paTOPHBIX 3a/1aHH;
nporecce pedeparbl, MUCbMEHHbIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE
Tema 16. Kunetnka apixanus v ero poiib B | YK — 1, OIIK-8, | ycTHBIH  ompoc;  BBIMOJHEHUE
IPOAYKIIMOHHOM IIpoliecce ITK-1 1a00paTOPHBIX 33aJaHUI
Tema 17. Obmen opranndeckux BeniectB B | YK — 1, OIIK-8, | ycTHBIE  ompoc;  BBINOJHEHUE
pacTeHuu ITK-1 71a00paTOPHBIX 33aJaHUI
Tema 18. Cunre3 HykienHoBbIX KUCIOT U | YK — 1, OIIK-8, | ycTHBI  0Ompoc;  BBIIOJHEHUE
caMoCcOOpKa KJIETOYHBIX CTPYKTYP ITK-1 71a00paTOPHBIX 3aJaHUHN
Tema 19. BeniecTBa BTOpUUHOTO VYK -1, OIIK-8, | ycTHBI Ompoc; BBINOJHEHUE
MPOUCXOKJICHUS M UX POJIb B PACTEHUSIX ITK-1 71a00paTOPHBIX 3aJaHUHN
Tema 20. O6mme 3akoHoMepHOcTH pocta | YK — 1, OIIK-8, | ycTHBI  ompoc;  BBINOJIHEHUE
Y Pa3BUTHSI pACTEHUN [MK-1 1a00paTOPHBIX 3aJaHUI
Tema 21. ®UTOropMOHBI VYK -1, OIIK-8, | ycTHBI OmpocC; BBINOJHEHUE
IMK-1 1a00paTOPHBIX 3a/IaHH;
pedepaTsl, MMCbMEHHBIE OTBETHI
Ha BOMPOCHI, TECTUPOBAHUE
Tema 22. Kynprypa wnsonupoBanHblx | YK —1, OIIK-8, | ycTHBI 0ompoc; BBIIOJHEHUE
TKaHEW M KJIETOK PACTCHHI TTK-1 71a00paTOPHBIX 3aJaHUHN
Tema 23. 3aBucumocts pocta u passutus | YK — 1, OIIK-8, | ycTHBIE 0ompoc;  BBIIOJHEHHE
pacTeHu# oT (PaKTOpOB CPEbl. ITK-1 71a00paTOPHBIX 3aJaHUH




®u3noa0rus 1oKosl y paCTeHUU

Tema 24. ®usnonorndyeckue ocHOBbI | YK — 1, OIIK-8, | ycTHBIA Ompoc;  BBIIIOJIHEHHUE

YCTOMYMBOCTU pacTeHui Kk nepuoauuecku | [1K-1 1a00paTOPHBIX 3a/1aHUH;
U CIy4allHO JeWCTBYIOIIMM (akTopam pedepatrbl, MUCbMEHHbIE OTBETHI
CpeJibl Ha BOIPOCHI, TECTUPOBAHUE
[IpomesxyTouHas arTectanus YK -1, OIIK-8, | sx3ameH (YyCTHBIN)

ITK-1

1.5. Onucanne nokaszaresnei GopMUpPOBaHUS KOMIIETEHIU I

Koa xkoMnereHnuun

IInanupyemble pe3yabTaThbl 00y4eHHUsI (MOKA3ATEJIN)

VK-1

3HATh: OCHOBHBIE HAy4HbIC TEOPHMM M KOHLENIHUHA COBPEMEHHOMN
(GU3MONOTUH PACTeHUH, MECTO W POJb PACTEHUI B MPHUPOJAE U KU3HU
YeJI0BEKa; OCOOCHHOCTM OpraHu3alMy U pealu3aluu  y4eOHO-
UCCIIEI0BATENIbCKON AEATENbHOCTH 1O (DU3HOJIOTHH PACcTEHHi; obiiee
NPEJCTaBICHUE O HEOOXOOUMOCTH MNPO(PECCHOHAIBHOIO Ppa3BUTHS,
paciiupeHus Kpyrozopa, OOHOBJIEHUS 3HAaHUM © TOTOBHOCTH K
MIOCTOSIHHOMY CaMOPAa3BUTHUIO B cepe (PU3HOI0rUN pacTeHUN

yMeThb: paboTaTh C HAYYHOW U METOJAMYECKOM JINTEpaTypoil; KPUTUUECKU
aHAJM3UPOBaTh COBPEMEHHbIE THIOTE3bl B (DU3MOJIOTUM PACTCHMIA;
CHUCTEMAaTU3UPOBATh 3HAHUS O PACTUTEIBHOM OpPraHU3ME, ITOJTY4YEHHBIE
IpY W3YYEHUH HAy4YHOW JINTEpaTypbl; KPUTUYECKH  OLIEHUBATh
pe3yabTaThl CBOCH pabOThI; CPABHUBATH U JIENIATh KOHKPETHBIE BBHIBOIBI
BJIaj1eTh: OCHOBHBIMU METOJIaMH (PU3HOJIOTUN PACTEHUI; HABBIKAMU
paboThl ¢ yueOHOM M HAyYHOM JINTEPATypOM; UCIIOJIb30BaTh HOBEUIIINE
pa3pabOTKU U TOCTUKEHUS B 00JIaCTH (PU3HOJIOTUM pacTeHU s
peuieHus npodeccuoHalbHbIX 33/1a4

OIIK-8

3HaTh: OCOOEHHOCTH CTPYKTYpHO-(YHKIIMOHAJIBHONH  OpraHu3aluu
pPacTUTENBLHOTO  OpraHW3Ma; XUMHYECKHH COCTaB  pPacTUTENILHOIO
OpraHM3Ma;  poJIb  OTAEIbHBIX  XMMHUYECKHMX  DJJIEMEHTOB B
KU3HEJCATEIbHOCT  PAaCTEHUH; COBPEMEHHbIE IPEACTAaBIEHUS O
(U3MONOTUM PACTUTENBHOM KIIETKH, (POTOCHHTE3a, JAbIXaHHs, pocTa U
pa3BUTHUS PaCTECHUI

yMeTb: CHCTEMAaTU3UpOBaTb 3HAHHUA O PACTUTEIBHOM OpraHu3Me,
MOJIyYEHHbIE TPU M3YYEHUHM HAy4YHOW JIUTEpaTypbl; OOBSACHATH POJIb
OMOJIOTHYECKUX MeMOpaH B JKU3HEAEATEIbHOCTH KJIETKH; PAaCKpPbITh
MEXaHM3MBbl TMPOTEKAHUS OCHOBHBIX (DHU3MOJOIMUYECKHUX IPOLIECCOB;
CpaBHUBaTb M JeJlaTh KOHKPETHBIE BBIBOJIBI; TpaHC(HOPMUPOBATH
y4eOHblE HaBBIKM B MNpPO(ECCHOHAIbHBIC; MPUMEHSTh 3HAaHUSA IO
¢usnonoruu pacTeHUd Ui (POPMHPOBAHUS MATEPUATUCTHUECKOTO
MHPOBO33PEHHS  MBIIJICHUS IIKOJBbHUKOB; OpraHU30BaTh paboTy
IIKOJILHUKOB O MPOBEACHUIO HKCIIEPUMEHTOB 110 (PU3HOIOTUN PACTEHUH,
OpPraHM30BBIBATh IPOBEICHHE IOJIEBBIX U JIAOOPATOPHBIX OMBITOB IO
¢bu3nonoruy pacTeHui.

BJIaJleTh: (PU3NOJOTHYECKUMU MOHATUSIMU HEOOXOIUMBIMHU ISl PELICHUS
NEJAarornyeckKuX M Hay4YHO-METOAMYECKHX  3a/ay; Hay4HOUI
TE€PMHHOJIOTHEH, pUMEHSEMOM JUTSE ONMCAHUS OCHOBHBIX
(U3MOOTHYECKUX TPOLECCOB; HAaBBIKAMU aHalU3a (U3NOIOTHUECKUX
LUKJIOB; IPABUJIAaMU OpPTaHU3aLUK U MPOBEICHHS HAOIIOICHUH U OIIBITOB
1o (U3MOJIOTUN PACTEHHM, HABBIKAMH TPYNIOBOW W WHIAMBHIYaIbHON
paboThl B XoIe  Y4eOHOro, HAy4YHO-HCCJIENOBATEIBLCKOTO U




npodeccHOHATBHO-IEIaTrOTHUECKOr0 MPOLIECCOB.

ITK-1

3HaTh: cCHEHUPUKY (PU3HOIOTMYECKHX IIPOLECCOB, CBSA3aHHBIX C
0COOEHHOCTSIMH TPHUKPEIUICHHOTO THUIA CYIIECTBOBAHUS Y DPAaCTEHHIA;
MEXaHU3MbI IIPOTEKAHUA U PETYIALUU IIPOLECCOB, CBA3AHHBIX C KU3HBIO
pacteHuil (TMOTJIOIEHNE BOIBI M MHUHEPAJIbHBIX BEIIECTB, (POTOCHHTE3 U
IbIXaHUE, POCT M PAa3BUTHE); MEXAaHU3Mbl aJaNTallMd PpacTeHUH K

NU3MCHAIOIINMCA YCJIIOBUSAM CpCabl; MEXaHU3MBbI B3aHMO[[eI>iCTBHSI
pacteHuii B OuoOreoreHos3e; (U3UOIOTHUECKYIO PpOJb PACTCHUH B
ounocdepe

yMeTh: TI0JIb30BaThCs COBPEMECHHBIMH METOJAMH HCCIICAOBAHUS TIPU

W3YyYEHUU PACTEHUHM M IIPOLECCOB, MPOTEKAIOIIMX B HUX; I'PAMOTHO
U3Jlaratb TEOPETHUECKUN MaTeprall O )KU3HU PACTUTEIHLHOTO OpraHu3Ma,
BCECTU JUCKYCCUIO; HMCIIOJIb30BaTh 3HAHUS, IMOJYUCHHBIC B 3TOM KYPCC, B
CBOCH MpaKTUYECKOW JEATENBHOCTH; paboTaTh C TEXHUYECKUM
obopynoBanueM  (pu3HONIOTHYECKOH NaboOpaTOpHH, TIPU  PELICHUU
TUTIOBBIX MPOPECCUOHANBHBIX 3a/1a4

BJaJleTh: METOJAaMH aHaIH3a (U3UOJIOTHMYECKOTO COCTOSIHUS PacTECHHM
METOJIaMU JIa0OPATOPHBIX U MOJEBBIX (PU3UOJIOTHYECKUX HCCIIETOBAHUM,
OKCHEPUMEHTAIbHBIX ~ HAONIOJCHUH; TEXHUKOW  (DU3MOIIOTHYECKUX
nabopaTopHbIX  pabOT; OCHOBHBIMH  HaBBIKAMH  OOpalieHus C
nabopaTopHbIM  000pyJOBaHHWEM; HaBBIKAMU OOpabOTKM U aHAIH3a
MOJIy4aeMbIX IKCIIEPUMEHTAIbHBIX JaHHBIX

1.6. Kpurepuu oneHuBaHus KOMIETEHIUI HA Pa3HBIX 3Tanax X (POPMHUPOBAHUS

Cucrema OICHUBaAHUA y‘-leﬁl—[l)IX JOCTHKEHMI CTYAEHTOB

04HOM (popMBbI 00yUeHH S

By yueOHoi padoThl KosanuectBo 0a/10B
BrinosiHeHne 1a60paTopHbIX pabOT M YCTHBIE OTBETHI 25
CamocrosiTenbHas pabora 30
KonTponbHas pabota 5
OK3aMeH 40
HToro 3a cemecrtp: 100

Cucrema OICHUBAHUSA y‘leﬁHle JOCTHKEHUI CTYACHTOB

32049HOM (popMBbI 00yUeHHUS

Bua y4yeOHoii padoThI KosaunuectBo 0a/1110B
Brinosnaenue 1abopaTOpHBIX pabOT M YCTHBIE OTBETHI 25
CamocrositenbHas pabora 30
KonTponbHast pabota 5
OKk3ameH 40
HToro 3a cemecrtp: 100

HakonuteabHad cucTeMa oueHUBaHUA dK3aMena nmo 100-0aaanH0M mKaJae

Yeroipexodad- 100- BykBenHnas mkana, coorsercreyomasi 100-0anibHoi mkamne
JbHas cucTeMa (0ajl/IbHasA
OLICHUBAHUS HIKaJa
IK3aMeHa/
3a4eTa
Otanunro/ 90-100 A — OTIIMYHO — TEOPETHUYECKOE COJEPKaHHE Kypca OCBOCHO
3a4TEHO MOJTHOCTBIO, 0e3 MpoOesoB; He0OXOAUMbIE MPAKTUYECKUE HABBIKU
a00TBl C OCBOCHHBIM MaTepuajioM cHOpMUpOBaAHBI, BCe




MPEeIyCMOTPEHHBIE MNpPOTpaMMOil 00ydeHus ydeOHbIE 3alaHus
BBIITOJTHEHBI, KAYECTBO MX BBHIITOJHEHUS OLIEHEHO YHCIOM Oallios,
OJIM3KUM K MAaKCUMAJIbHOMY

Xopomio/
3a4TEHO

83-89

B — 04YeHBb XOPOIIO — TEOPETHYECKOE COJIEPIKAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOOEIIOB; HEOOXOAMMBIE MPAKTUYCCKUE HABBIKH
paboOTBl ¢ OCBOCHHBIM MaTEpHUajIOM B OCHOBHOM C(OPMHUPOBAHBI,
BCE MPEIyCMOTPEHHBIE MPOrpaMMOi OOy4YeHHs Y4eOHBIC 3aJaHMs
BBIITOJHEHBI, KAYE€CTBO BBITTOJIHEHUS OOJIBIIMHCTBA U3 HUX OIEHEHO
4HCIOM 0aIoB, OJIM3KHM K MAaKCUMAJILHOMY

Xopomio/
3a4TEHO

75-82

C — XOopowo — TEOpPEeTHYECKOE COJEPKAHME Kypca OCBOEHO
NOJHOCTHIO;  HEKOTOPBIE  MPAKTHUYECKUE  HABBIKM  pabOThHI
C OCBOEHHBIM MaTepuajioM c(hOPMUPOBAHBI HEIOCTATOYHO; BCE
IIPEyCMOTPEHHbIE TpPOrpaMMoi OOyueHus y4yeOHblE 3aJaHusd
BBIIIOJIHEHBI, KAueCTBO BBINOJHEHHUS HH OJJHOTO U3 HUX HeE
OLICHEHO MHHUMAJbHBIM YHUCJIOM OajioB, HEKOTOpPbIE BHbI
3aJJaHU} BBINOJHEHBI C OIKUOKaMU

Y nosinerBo-
putenbHoO/
3a4TEHO

63-74

D - yJoBIETBOPUTENBHO — TEOPETUYECKOE COJEpIKaHUE
JUCLUIUIMHBI ~ OCBOEHO 4YacTUYHO, HO MpoOesbl  He HOCST
CYILLIECTBEHHOT'0 XapakTepa; He0OX0MMbIe IPAKTUYECKNE HABBIKU
paboThl ¢ OCBOEHHBIM MAaTE€pHUajIOM B OCHOBHOM C(OPMUPOBAHBI;
OOJBIIMHCTBO  NIPEIYCMOTPEHHBIX  MpPOrpaMMoi  O0Oy4eHHs
y4eOHbIX 3aJaHUH BBINOJIHEHO, HEKOTOpbIE U3 BBINOJIHEHHBIX
3aJlaHui, cofepKar OIUOKU

Y noBinerBo-
putenbHo/
3a4TEHO

50-62

E — nocpeacTBeHHO — TeOpeTHYECcKOe COIep )KaHue Kypca OCBOCHO
YAaCTUYHO,  HEKOTOpbIE  MPAKTUYECKUE  HABBIKU  PabOThI
He CQOPMUPOBAHBI, MHOTHE MPEAYCMOTPEHHBIE MPOrpaMMOit
0o0yuyeHus: ydeOHbIE 3aJaHUsS HE BBIMOJHEHBI JMOO KaYeCTBO
BBITIOJTHEHUSI HEKOTOPHIX W3 HUX OLIEHEHO YHCIOM O0aos,
OJIM3KUM K MUHUMAJILHOMY

Heynosnerso-
pUTENBbHO/ HE
3a4TE€HO

21-49

FX — Hey0BIETBOPUTENBHO — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOEHO YaCTUYHO; HEOOXOIMMBbIE MPAKTUYECKUE HABBIKK paOOThI
HE c(hopMUPOBaHBI; OOJIBIIMHCTBO IIPEYCMOTPEHHBIX
porpaMMoil 00ydeHHsI y4eOHBIX 3a/JaHHil HE BBIOJIHEHO JMO0
Ka4eCTBO MX BBIIOJHEHUS OIIEHEHO YHCIOM OaioB, OJIM3KUM
K MUHUMAQJIbHOMY; TP  JIOIOJHHUTEIBHOM  CaMOCTOSITEIIbHON
paboTe Hajl MaTepHaioM Kypca BO3MOKHO IMOBBIIIEHUE KauyecTBa
BBINIOJTHEHUS Y4eOHbIX 3aJaHUI

Heynosnerso-
pUTENbHO/  HE
3a4TE€HO

0-20

F — HeynoBIeTBOPUTENHHO — TEOPETHUECKOE COACpkKaHHE Kypca
HE OCBOEHO; HEOoOXOJuMble NPAKTHUECKHE HAaBBIKM pPabOThI
He CQOPMUPOBAHBI, BCE BBINOJHECHHbIE yuYeOHBIC 3aJaHUA
cojiepkaT TpyOble OIMMOKH, TOMOJHUTEIbHAS CaMOCTOSITEIbHAS
paboTa Haj MarepwaloM Kypca HeE IPUBEIET K KaKoMy-THOO0
3HAYUMOMY ITIOBBIIIICHU IO KadyeCTBa BBITIOJIHCHU AL y‘-Ie6HBIX

3aJIaHuN




1.7. O6pazen opopmiieHns IK3AMEHAITUOHHOT0 OWJIeTa
MUHHUCTEPCTBO NPOCBEILEHHSA
POCCHUIICKOI ®EJEPALIAU

OEJEPAJIBHOE N'OCYJAPCTBEHHOE BIO/IZKETHOE OBPA30BATEJIBHOE
_ YYPEXJEHHUE BBICHIEI'O OBPA3OBAHUA
«JIYTAHCKUU I'OCYJAPCTBEHHBIU IEJAI'OTMYECKUU YHUBEPCUTET»

2023/2024 y4eOHblii roa

DOAKYJIBTET ECTECTBEHHBIX HAYK
kadeapa 0M0JIOTUHU

9K3aMeH (YCTHBIN/MTMCbMEHHBIN ) TIO TUCHUIINHE «DHU3H0JI0THs paCcTeHUi»
Kon/nasBanuss ~ HampaBieHuss  noarotoBku  44.03.05  Ilemarormueckoe
oOpa3oBanue (¢ AByMs npogujsaMu o0pazoBanus) Xumus. buosiorus.

O0DO/3D0
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1.Mctopust pa3Butus (¢usnosorud pacteHuil. Bupabl npeBpaieHui,
COCTAaBIIIOIIME  JKM3HEHHBIE  Mpouecchl y  pacTteHuil. (OCHOBHBIE
HaIpaBJICHUS UCCIICIOBAHUN B (PU3UOJIOTUU PACTCHUIM.

2.0CMOTHYECKHE CBOWMCTBA PACTUTENBHOU KIETKH. [loHATHE OCcMOTHUYECKOE
JIaBJICHHE, TYPrOpHOE JAaBICHUE, COCYLIas CUjla KIECTKH.

3. XUMHYECKHE U ONITUYECKUE CBOMCTBA XJIOPOQHILIA.

YTBepKIeHO Ha 3acelaHuu Kadenpbl OnoJIoruy,
MPOTOKOJ No OT« __ » 2023 r.

3aBenyromuii kadeapoi _ H.B. Bonruna

DK3aMeHaTop C.B. Ilerpenko



2. KOHTPOJIBHO-OLIEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPeACTBA TEKYLIEr0 KOHTPOJIA

Bonpocekl 1J1s1 THCbLMEHHOT0 KOHTPOJIA
1. Beunciuts ocmotruueckoe aamienue 0,2 M pactBopa KCI npu t = 7°C,
M30TOHUYECKUH KOA((DHUIIMEHT TaHHOTO pacTBopa paseH 1,8.
2. Cocymas cuna kietku (S) 0,5 Mlla. Yemy paBHO TypropHoe aasinenue (1) aTon
KJICTKH, €CJIM OCMOTHYECKOEC JaBlIcHUE 3ToM knetku 1,2 MIla?
3. Yemy paBHO ocmoruueckoe pasineHue 0,1 M pacTtBopa TIIIOKO3bI NpHU
temnepatype 20°C?
4. Knerka HaXoAUTCS B COCTOSTHUU TOJHOTO HAchIeHUs1 Boaou. OcMoTHUECKOe
naiieHre kietoyHoro coka 0,8 MIla. Yemy paBHBI COCyIIasl CHJIA U TypropHO€
JIABJICHHUE 3TOU KJIETKU?
5. Knerka HaxoauTCs B COCTOSHUM TIOJHOTO 3aBsiIaHus (HAUYMHAIOIIETOCS
iazmonu3a). Yemy paBHbl 7 U P, eciii ©3BeCTHO, UTO COCyIIasi Cuiia KIETKU paBHA
0,5 Mlla.
6. Kak mpoucxonut HabyxaHnve ceMsH?
7. KakoBa 3aBMCHMOCTBb 3TOr0 IpoOIEcca OT COAEpKaHWUsS OCHOBHBIX 3aIaCHBIX
BEIIECTB?
8. [loueMy J1IeTOM KOPHEBOE JABJICHUE HE MPOSBIIAECTCS WM MPOSBISIETCSA TOIBKO Y
TPaBSIHUCTBHIX PACTCHUI B OY€HB BIAXKHYIO MOTOAY?
9. OOBACHUTH MEXAHU3M TOCTYTUICHUSI BOJABI B KJIETKU KOPHS U TIEPEJBUKCHUE €€
10 KCUJIEME.
10. TToGer, B3BemIeHHBIA cpa3y mocie cpeszanus, umen maccy 10,26 r, a ugepes
3 Mua — 10,17 r. Ilnomane mucTheB mobOera paBHa 240 cM>. Onpenenuthb
WHTEHCUBHOCTb TPAHCIIHUPALIHH.
11. 3a BererauMoOHHBIM MEPHOJ pPacTEHUS Hakonuiau 2,1 ke OpPraHU4YEecKOro
BelllecTBA M ucmapuiu 525 kr Boabl. Omnpenenuts NPOAYKTUBHOCTH
TPAHCIIHPALINH.
12. YeMy paBeH TpaHCHUPAIMOHHBIA KOI(P(GUIIMEHT JepeBa, UCIAPUBIIETO 3a
BET€TAllMOHHBIN Mepuod 2 m BOJABI U HAKOMUBLIETO 3a 3TO Bpemsi 10 Kr cyxoro
BemiecTna’?
13. Macca Bbiceuek JHUCTbEB 10 HachkimeHus: Obuta paBHa 0,90 r (m;), a mocie
JIBYX4acCOBOTO MPEOBIBaHUS B BOJE /10 MOJTHOTO HACHIIICHUS OHA YBEIUYUIACh 10
1,12 r (my). OnpeaenuTs BEIUUYUHY BOJHOTO AehUIIMTA KJIETOK JIMCTA, BHIPA3UB €€
B %.
14. Ompenenuts cymMMapHOe BOAONOTpeOsIeHHE (M cyy) SOJOHEBOTO caja IpH
3aIIlaHupoOBaHHOM ypoxkae 125 m/ra u xkosddummente BogonoTpednenus (Kioy)
450.
15. Habyxanue OenKkoB (TUapaTaimsi).
16. Ocmoc u ero nokaszatenu. PacturenbHas KJIeTKa KaK OCMOTHYECKAs] CUCTEMA.
17. IlornomeHne BOAbI PACTEHUEM.
18. KopHeBoe naBiieHue, ero 3aBUCUMOCTb OT BHEIIHUX U BHYTPEHHHUX YCIOBHM.
19. Tpancnupanusi, peryaupoBaHie TPAHCIIUPAIUU PACTECHUEM.



20. MeTtoapl n3MEpEeHHS TPAHCIIUPALIMHU, [TOKA3aTENN TPAHCIIUPALINH.

21. JIBurarenu noToKa BOJbI B PACTCHHH.

22. Boaubrii 6anaHC pacTEHUH.

23. MexaHu3Mbl pEryjJupoBaHHs BOAHOrO OallaHCa y pacTEHUN pas3InYHBIX
HKOJIOTUYECKUX TPYMII.

24. HeoOxoauMbie pacCTEHUIO MUHEPATbHBIE 3JIEMEHThI (MUKPO-, MAKPOIJIEMEHTHI).
25. A3or, ero ycBosieMbie (POpMBI M (PYHKIIMH B PACTCHHHU.

26. IlnarHoOCTUKAa MUHEPAIBHOTO MTUTAHUS PACTEHUMN.

27. MexaHM3Mbl TMOIJIOIIEHUS MUHEPAJIbHBIX BEIIECTB KOPHEBOW CHUCTEMOU
pacTeHus.

28. KopHeBbI€ BBIICIICHHS U UX POJIb B YEPEAOBAHUU KYJIBTYD.

29. Bnusnue BHemHUX (aKTOPOB HA MOMJIOTUTEIBHYIO aKTUBHOCTh KOPHEH.

30. MuHEepaJIbHOE TUTAaHUE PACTEHUI B OHTOTEHE3E.

31. ®U3MOJIOTHYECKHE OCHOBBI MPUMEHEHUS YI00pEHUM.

32. BelpamyBanue pacTeHui 0€3 MOYBBI.

33. Ilpu yuere ¢doTOoCMHTE3a METOJOM IMPOCAChIBAHUS OBUIM MOJYYEHBI
CIEYyIOIINE JaHHbIC: IUIOMIAAb JHUCThEB 3,12 2, MPOJIOJKUTEIBHOCTD
skcno3uu 20 MUHYT, KOJIMYECTBO pacTBopa Oaputa B norjorurene 50 miu. Ha
TUTPOBAHHE M3PACXOIOBAHO: KOHTPOJIb (0€3 pacTeHUus — 36 MJI COJITHOM KUCIIOTHI,
onbIT — 49 mu). KoHleHTpanust KUCIOThI TakoBa, 4To | mu skBuBasieHTeH 0,3 mr
CO;. BbruucauTh MHTEHCUBHOCTD (DPOTOCHHTE32a MO MPUBEACHHBIM JIaHHBIM.
34.Cyxas Macca pacTeHHsl KyKypy3bl B Hauajie y4eTHOTO Mepuojia cocrtasisiia 9,2
T, UMes TUIoIaab TUCTheB 140 cm?. Cnycts 10 nHel cyxas Macca yBEIUUYUIIACh J0
12,6 T, a pacTeHMs MMeIH YK€ IUIomans TMcTheB 206 cvm?. OIpenenuTh YUCTYIO
IPOLYKTHBHOCTE (JOTOCUHTE3A, BEIPA3UB €€ B I/M’CYTKH.

35. Paccumrtats BenuuuHy (orocuHTeTHUeckoro mnoreHruana (PII) mocera
O3UMOI TMIIEHULIBI MPU TUIOWAAM (QUTYPBI, 3aKIIOYEHHOW MEXAY KpUBOW U
JeKaJHbIMK OTPE3KaMH, PaBHOM 28 cM”. MaciTa® KoOpAMHAT IPUHATH paBHBIM 10
000 m? 1o ocu opaunat u 10 gHEH 10 ocu abenumcc.

36. 3a mepuoj BereTanuu KyKypy3bl, BbIpallliBaeMoOW Ha 3epHO, Ha 1 ea mocesa
nocrynaer 83,8%10° MJ[k conHeuHOM sHepruM. B opraHMyeckoil Macce
OUOJIOTMYECKOTO ypOoXKasi U3 STOM DHEPIUHM HaKammpaercsa auimb 16,7*10°M][x.
Onpenenuts kodddunment mnonesnoro nevicteus (KIIA) ¢orocunTeza mocesa
KYKYpY3bl, BbIpa3uB €ro B %.

37. 3a mepuoj Bereranuuu KyKypy3bl Ha mupore Jlyranckodd 00JacTH mepuon
(orocunrernyeckn aktuHOM pamuannu (O ¢ap) cocTaBuser 83,8%10° MJDx.
KanmopwuitHocte Ouomaccel (q) pacTeHudd mNpuHATH paBHOU 16,76 MJIK/KT.
Onpenenuth MakCUMaJbHO BO3MOXKHYIO BEJIMYHMHY OHOJIOTUYECKOTO ypoxKas
(V6uon.) C y4ETOM IIPUXO/Ia COTHEYHON SHEPTUH.

38. JIuct kak opran poToCHUHTE3A.

39. XnoporiacTel: COCTaB, CTPOCHHE, PYHKIUU.

40. ITurMeHTHI XJIOPOIJIACTOB.

41. CetoBas (a3za porocuHTe3a.

42. Metabonusm yriepojaa npu gotocuntese (Cs-, Cy- myTh potocunresa, CAM-
MeTa0O0IU3M).
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43. OoTOABIXaHUE.

44. Metoapl onipenencHus: GOTOCHHTE3A.

45. 3aBucuMOCTh (HOTOCHHTE3a OT (DAKTOPOB BHEITHEH CPEJIbI.

46. ®OTOCHHTE3 U YPOXKaH.

477. CBETOKYJIbTYpa CEIbCKOXO3AMCTBEHHBIX PACTCHHIA.

48. Ilepeuncnnre NPOMEXKYTOUHBIE MPOIYKTHI a’dpOOHOTO JbIXaHHUS, KOTOpHIC
MOJIBEPrarOTCs:

a) nekapOokcunupoBanuio (ormerieHuto CO-);

0) OKHCJICHUIO (OTHATHE BOJIOPOA).

49. Ha turpoBanue wucxoanoro Oaputa wuspacxogoBano 18 mz HCI, a Ha
TUTPOBaHUE OapuTa OMBITHOM KOJIOBI, IOCIE YACOBOTO SKCIIOHUPOBAHUS HABECKU
npopocminx cemssH B 10 2, ymmo 13 wmz HCL. Onpenenutb MHTEHCUBHOCTH
JIBIXaHMS, €CIIU U3BeCTHO, uTO 1 M HCI sxBuBanenTeH 2,2 me CO;.

50. [lo cymmapHOMYy ypaBHEHHIO pacCUUTaTh AbIxaTelabHbId KoddPuuuent (1K)
IIPU OKUCIIEHUH IMI0K03bl 0o CO> u H>O.

51. Ilo cyMMapHOMY ypaBHEHHUIO PACCUHMTaTh JIbIXaTEIbHBIN KO3(PGUIIMEHT NpHU
okucinennu 10 CO; u H>O xupa tpuonenna, umeromero popmyiy: Cs7H;40e.

52. Ilo cymmapHOM ypaBHEHHIO pacCUMTATh IbIXaTEIbHBIM KOA(Q(ULIHMEHT npu
okucinenuu a0 CO; u H>O nUpOBUHOTPATHON KUCIOTHI, SIOJIOYHOM M STHTApPHOU
KHCIIOTHI ((hopmyra mpuBeeHa B Hukie Kpeodca).

53. 3HaueHue ObIXaHUS B )KU3HU PACTCHUM.

54. CoBpeMEHHOE MPEICTABICHUE O MEXaHU3ME OHOJOTHYECKOTO OKHCICHUS W
BOCCTAHOBJICHHUS.

55. MUTOXOHIpUH KaK OpraHeIUTbl a3pOOHOTO JbIXaHUS.

56. depmeHTHAsI CUCTEMA JIbIXaHMUSI.

57. I'nukonwus.

58. Huxn Kpebca.

59. IlenTo3odochaTHbIi UK.

60. MeTo/1bI OrpeieNieHHs IbIXaHUsI U €T0 MOKa3aTeu.

61. 3aBUCUMOCTb JIbIXaHUS OT (HaKTOPOB CPEIIbI.

62. Ponb apixanus B MPOAYKIIMOHHOM IpoIiecce.

63. CunTes, pacraj ¥ B3auMHOE MPEBPAIICHUE YTIIEBOIOB.

64. CuHTe3 1 pacmaj >KUpOB.

65. OOMEeH aMUHOKHUCIIOT U OCJIKOB.

66. ButaMuHBI U UX POJIb B pACTCHUSIX.

67. Ponp B pacTeHMM OPraHMYECKUX KHUCIOT, I(PUPHBIX Maces, aJIKajJOuJIOB,
TJIMKO3UI0B, TyOUITbHBIX BEIIECTB.

68. BzanmMoCBs13b MPOIIECCOB OOMEHA BEIIECTB B PACTEHUSX.

69. BHYTpUKIIETOUHBIN, TAPEHXUMHBINH U (DIOIMHBIA TPAHCIIOPT ACCUMIISTHTOB B
pacTeHumu.

70. ®uTOoropMoHbl (OMOCUHTE3 U CHEKTP OMOJIOTHUECKOTO IEUCTBHUS).

71. ®u3KM0JIOTHSI TPOPACTAHUS CEMSIH.

72. ®a3bl OHTOTE€HE3a PACTUTEIBHOM KIIETKU.

73. Tunbl pocTa pa3IUYHbIX OPraHOB Y PACTCHUH.

74. Koppensuus, pATMUYHOCTD U IEPUOJIMYHOCTH POCTA; TOJISPHOCTD.
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75. JIBUKEHUST pACTCHUM.

76. MeTo 161 U3BMEPEHUSI CKOPOCTHU POCTA.

77. 3aBUCUMOCTH pOCTa OT BHYTPEHHUX (PaKTOPOB.

78. Temmepatypa Kak GpakTop, peryIupYIOMUNA POCT U PA3BUTHE PACTECHUH.

79. CeT kak (GakTop, peryIHpYyIONUi POCT U pa3BUTHE PACTCHHIM.

80. BiusHME BIAXKHOCTHU IOYBBI U MUHEPAJIBHOI'O NMUTAHUS HA POCT U PA3BUTHE
PaCTCHUM.

81. duszunosiorus BETEHUs, OTUIOAOTBOPEHUS U (HOPMHUPOBAHUS 3aBS3H.
82.DuU3noJI0rus CTapeHusl paCTEHUI.

83. ®u3noorus Nokos y pacteHui. [IpueMsl ero HapymeHus U NpoJIeHUsI.
84.3a1UTHO-IPUCTIOCOOUTENFHBIE PEaKlMd PACTEHUNW MPOTHUB MOBPEKIAIOIINX
BO3/ICCTBUM.

85. X0J10710-, MOPO30yCTOYMBOCTh PACTECHU.

86. 3UMOCTOMKOCTh paCTEHHUM.

87. Kapo- 1 3acyX0yCTONYMBOCTh PACTCHUMU.

88. Peakius pacteHuii Ha 3aCOJICHUE TTOYBBI.

89. I'a30yCTOMYHNBOCTh PACTEHUM.

90. YCTOWYMBOCTH pacTEHHUW NPOTUB BEIIECTB, NPUMEHSAEMBIX UIsi OOpbOBI €
BpPEAUTEISIMU, OOJIE3HSIMU U COPHIKAMU.

91. O6mas xapakTepucTuka (PEpMEHTOB U UX CTPYKTYpHAsl OpraHu3alusl.

92. Ciet(puIHOCTh ¥ MEXaHU3M JIEHCTBUS (PEPMEHTOB.

93. Knaccuduxkanus 1 HoMeHKIaTypa (epMEHTOB.

94. CriocoObl TI0JIMBA U UX BIUSHUE HA MUKPOKIMMAT arpo(UTOIICHO30B.

95. TloporoBble 3HAY€HHsI BIAXKHOCTH IIOYBBI, JOMYCKa€Mbl€ Ha OpPOIIAEMBIX
y4acTKaXx.

96. Pa3paboTka palMOHAIbHBIX PEXKHUMOB OPOIICHUS CEIbCKOX03IHCTBEHHBIX
KyJabTyp (dopMysbl pacdyeTa CyMMAapHOTO BOJONOTPEOTEHHUS, OPOCHTEIIbHON
HOPMBI, IOJIMBHON HOPMBI).

97. CniocoObl ompeiesieHus] BpeMEHH T0JIUBA.

98. IIpu3HaKku HEIOCTATOYHOCTH MUTATENBHBIX JJIEMEHTOB B PACTECHUM.

99. IToTpeOHOCTH pacTeHU B 3JIEMEHTaX MUHEPAJIBHOTO MUTAHUS B OHTOTEHE3E.
100. Cucrema nmpuMeHeHus ya00peHHil.

101. Ilpuemsbl, yMeHbIIAIOMIUE TIEPUO]] TTOCIECYOOPOUYHOTO JA03PEBAHUS Y XJIEOHBIX
3JIAKOB.

102. CmocoObl TpenrnoceBHOW 0OpaOOTKM CEMSH C JUIMTEIbHBIM IOKOEM
(crpatuduxarus, ckapuduxaius).

103. Tlpuemsl HapyIIEHUS U TIPOJJICHUS TIOKOS Y KITyOHEH kapTodens.

TeMbl 1J151 IOATOTOBKHU MYJIbTUMEIMHHBIX MIPe3eHTALUI U pedpepaToB:

1.®Dusunonorus 1 OMOXUMHUS PACTUTETBLHOMN KIIETKH.
2.®u3nos0ro-onoxuMuYecKre npoueccsl pacreHuil. otocunTes.
3.®u310510r0-0MOXUMHUYECKHE TIPOLIECCHI pacTeHui. JlpixaHue.

4 MunepanbHoe nutanue. dusnosornyeckas pojab MaKpO3JIEMEHTOB.
5.MusnepansHoe nuTtanue. GU3NOIOTUYECKAs] POJIb MUKPOIJIEMEHTOB.
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6. PocT 1 pa3BuTHE pacTCHUM.

7. ®UTOrOPMOHBI: THOOEPEIINHBI, AYKCUHBI, IUTOKUHUHBI.
8. IIprcrnoco6isieMOCTh U YCTOWYMBOCTD PACTEHUN K HEOIArOMPUSITHBIM

dbakTopam cpepbl.

[{enssmMu BBITIOTHEHHS pedepaTa s CTyACHTA SBIISIOTCS: OBJIAJICHIE HAYaIbHBIMU
HaBBIKAMH HCCIIEAOBATEIIbCKON JeATeIbHOCTH; (DOPMUPOBAHUE YMEHUN 000011aTh

H CHCTCMATHU3HNPOBATH Hay‘IHBIﬁ TCKCT,

W3YUYEHHBIN MaTepual.

Pa3BUTHC YMCHI/Iﬁ AHAJIU3UPOBATH

dopMmanbHbie TpeOOBaHUA K TEKCTy pedepaTa ONPEHeNsioTcs 3HAYCHUSIMU
napameTpoB, yCTaHaBIMBaeMbIX B mporpamme Word.
[TapameTtpsl cTtpanuubl. [lonst: BepxHee — 2 cM, HHXKHEE — 2 €M, JIEBOE — 3 CM,

npaBoe — 1,5 cM. Pazmep Oymaru — A4.

®opmart. HIpudt — Times New Roman, kerns — 14.
Ao03an. BeipaBHuBanue — no mmumpuHe. Otctyn: cineBa — 0 cM, crnpaBa — 0 cwm,
nepBast crpoka Ha 1,25 cMm. UurepBam: mepen — 0 nr., mocne — O or.,

MEXKIYCTPOUYHBIA — OJIMHAPHBIM.

Homepa ctpanun. IlonoxxeHne — BHU3Y CTpAaHUIbI, BBIPABHUBAHUE — OT LIEHTPA,
kernp — 12. Ha TuTylbHOM JMCTE HOMEp He mpocrtasisieTcs. Hywmepanus
HAYMHAETCS CO CTPAHMIIBI OIJIABJIEHUS C HOMEpa 2.

3aroyioBKM Me4aTaloTCs MO LEHTPY MOMYXKHUPHBIM HIpuTOoM O€3 MEPeHOCOB U

TOYKH Ha KOHIIC.

Kputepun 1 mokasaresiu, UCTOJb3yeMbIe IPU OLICHUBAHUM pedepaTa

XapakTepucTrka

TpebGoBaHus 10 CTPYKTYpE U
0(hOPMIICHUIO

[TpoayKT caMOCTOSITeTLHON PabOTHI
CTYJIEHTa, TIPEICTABIISIONINI COOOM
KPaTKOE U3JI0KEHNE B MUCbMEHHOM
BU/IC TIOJTYYCHHBIX PE3YyJIbTATOB
TEOPETUYECKOT0 aHaIn3a
orpeneneHHON HayyHOU (yueOHo-
HCCIIEIOBATENIbCKOM ) TEMBI, TJIe aBTOP
PAaCKpBIBAET CYyTh UCCIEAYEMOM
po0JIeMbl, TPUBOJUT Pa3IUUHbIEC TOUKHU
3peHMs, a TAaK)KE UCTIOIb30BaHHbIE
COOCTBEHHBIE B3IJISI/IbI HA HEE.
Pedepat — cOop u npencrapieHue
MCYEPIBIBAIONICH MH(POpMAIIUH TT0
3aIaHHOU TEME U3 Pa3IMYHbIX
HMCTOYHUKOB, IPUBEJECHUE UHTEPECHBIX
(dhaxkToB

1) TUTYNIbHBIN JTUCT;

2) maH paboThI C YKa3aHUEM CTPAHUIL
KQKJIOTO TTyHKTA;

3) BBeieHne (000CHOBaHUE
aKTyaJIbHOCTU, BHIOPAHHOM IS
W3YUYCHUS TEMBI JIJIsl TEOPUU U
MPaKTUKH);

4) TeKCTOBOE M3JIOKEHUE MaTepraa 1o
BOIIpOCaM IJIaHa ¢ HEOOXOIUMBIMHU
CChUIKaMM Ha UCTOYHUKH (20-25 c1p.);
5) 3aKiIrOUYCHHE;

6) CIIHCOK MCITOJIb30BAaHHBIX
JUTEPATYPHBIX UCTOUYHUKOB,

7) IpUIIOKEHUS, KOTOPBIE COCTOSIT U3
Tabnu, pororpadui, TuarpaMm,
rpaduKoOB, PUCYHKOB, CXEM

AJNTOpUTM OlleHWBaHUs pedepaTa

‘ ITokazarenu

‘ bann
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YMeHue cTpyKTypupoBaTh, BRIAEIATH IIaBHOE U 0000mmaTs Mmatepuai: | 0,5
-000CHOBaHHE AaKTyaJbHOCTH MPOOJIEMbl M TEeMbl i1 TEOpUU U
MPAKTHKY;

-COOTBETCTBHUE IIaHA TeMe pedepaTa;

-0XBaT IJIAHOM BCEX ACTEKTOB C(HOPMYITMPOBAHHON TEMBI;
-COOTBETCTBHE COJIEP)KaHUA TEME U IJIaHy pedepara;

-II0CTaHOBKA MPOOJIEMBI 1J1 00CY K ICHUS;

-popMynupoBaHuE BBIBOJOB 10 KaX10My naparpady;
-popmynupoBaHuE BBIBOJOB 10 BCEHl paboTe;

-CHUCTEMaTHU3allus U CTPYKTYpUPOBAaHUE MaTepuaa;

-[I0JIHOTA U IIyOMHA PaCKPBITUS OCHOBHBIX IOHATUN IPOOJIEMBI;
-TPaMOTHOE UCII0JIb30BAaHUE TEPMHUHOJIOTUH;

-COIIOCTABJIEHUE PA3IMYHBIX TOUEK

3penust o npodaeMe U3yUeHHUS;

-HaJIM4he COOCTBEHHOM aBTOPCKOM TMO3UIMH, CAMOCTOSTEIbHOCTD
CYKJeHUM; (HOopMyIUpOBaHHE COOCTBEHHOTO OLIEHOYHOTO OTHOLIEHUS
K paccMaTpuBaEMOMY BOIIPOCY.

YMeHune paboTaTh ¢ NEPBOUCTOYHUKAMH: 0,5
-BBIJICJIEHUE TIIABHOTO;

-aJIEKBaTHOE U3JI0’KEHNE MBICIIM aBTOPa NEPBOUCTOYHUKA
COOCTBEHHBIMHU CJIIOBaMU WJIH C UCTIOJIb30BaHUEM
HUTHUPOBAHUS;

-YMECTHOE U JIOCTaTOYHOE HUTUPOBAHUE MIEPBONCTOYHHUKOB;
-MCTI0JIb30BAHME ISl OCBEIICHUS BHIOPAHHOM TEMbI HE MEHEe
5—7 UCTOYHHUKOB;

-KpYT, MOJHOTA UCIOJIb30BAHMS JINTEPATYPHBIX UCTOYHUKOB TI0
npodieme

['paMOTHOCT®B: 0,5
-0TCcyTCcTBHUE OporpaduuecKrux, CHHTAKCUYECKUX, TyHKTYaIIMOHHBIX
OINOOK;

-TPaMOTHOCTb U KYJIbTYpa U3JI0KEHHUS;

- HAYYHBIM CTHJIb

YMenne ohopMIIATh MUCHMEHHYIO PabOTY: 0,5
-TpaBUJIbHOE OPOPMIIEHHE CCHIJIOK Ha UCIOJIb3YEMYIO JINTEPATYPY;
-TPaMOTHOE COCTaBJICHUE CIHCKA UCITIOIb30BAaHHON JIUTEPATYPhI;
-coOnrogeHue TpedoBaHui K ohopmileHHIO U 00bEMY pedepara

Hroro 2

Kpumepuu oyenxu:

2 fanna CTAaBUTCS, €CJIM BBIOJIHCHBI BCe TPEOOBAaHUS K HAIMMCAHUIO W 3aITUTE
pedepaTta: obo3HaueHa mpobOiieMa W OOOCHOBaHA €€ AaKTyalbHOCTh, CHCIIaH
KpaTKUH aHallM3 Pa3IMYHBIX TOYECK 3PCHHS Ha pacCMaTpUBACMYyIO0 IMPOOJIEMYy H
JIOTUYHO W3JIO)KCHAa COOCTBEHHAsI MO3WIMS, CHOPMYITHMPOBAHBI BBIBOIBI, TEMa
pacKpbITa MOJHOCTBIO, BBIJIEPKAH 00BhEM, COOJIOACHBI TPEOOBAHHS K BHEITHEMY
oopmiteHHt0, TaHBI PABUILHBIC OTBETHI HA JIOTIOJTHUTEIBLHBIC BOTIPOCHI.
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1,5 b6anna — ocHOBHBIE TPeOOBaHU K pedepaTy U €ro 3aliuTe BBIIIOJHEHBI, HO IPU
ATOM JIOMyIICHbl HEAOYETHhl. B YacTHOCTH, UMEIOTCSI HETOYHOCTH B M3JIOKCHHUU
MaTepuaia; OTCYTCTBYET JIOTHMUYECKas IOCIEIOBAaTEIbHOCTh B CYXKICHHUAX; HE
BbIIEp)KaH o00BeM pedepaTa; wuMe0TCs yOyumieHHss B OQOPMIICHHM, Ha
JIOTIOJTHUTEIBHBIC BOMPOCHI TIPU 3aIUTE JaHBI HEMOJIHBIE OTBETHI.

1 o6ann — wuMeTCAd CYIIECTBEHHbIE OTCTYIUIEHMS OT TpeOOBaHUM K
pedepupoBannio. B uacTHOCTH, TeMa OCBEIlEHA JIMIIb YAaCTUYHO; JOMYIIEHBI
¢akTnyeckue omMOKM B coJepkaHuM pedepaTa WIM IpPU  OTBETE Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI; BO BPEMS 3aLUTHI OTCYTCTBYET BBIBOI.

0,5 oanna — Tema pedepara HE packpbiTa, OOHAPYKMBAETCS CYIIECTBEHHOE
HENIOHUMaHUe MPOOJIEMBI.

0 6annoe — pedepat 00y4yarOIMIMMCS HE MPEICTABIICH.

Bomnpocs! 1J1s1 yCTHOTO onpoca:

1. ®usnonorus pacTeHU: IPEAMET, 3aJa4U U MECTO B CHCTEME
OMOJOTUYECKUX AUCIUIUIMH.

. CTpyKTypHast opranu3anus pacTUTEIbHON KIIETKHU.

. XMMHYECKHI COCTaB, CTPOCHHUE U (DYHKIIUU KJIETOUYHON CTEHKHU.

. MeMOpanblI IpoTOIIa3Mbl, X COCTaB, CTPYKTypa U PyHKIUH.

. MexaHu3MBbl IOTJIOIIEHHUS BEIIECTB PACTUTEIBHON KIIETKHU.

. @epmeHTHI, 0011IMe CBOMCTBA U POJIb B IIPEBPAIIICHUH BEIIECTB.

. PerynaropHsie cucTeMbl KIETKH.

. Peakuuu npoTtoruiazMsl Ha HOBPEKIAOLINAE BO3IEUCTBUS.

. 3nauenue H20 B xxu3nu pactenuil. [lonsiTue o BOGHOM pexxume, BOTHOM
Oarance U BOAHOM JIeHUIIUTE.

10. Conepxanune u cocrossare H20 B pactennsix. @opmbl BOJBL.

11. KopHeBas cucrema — Opra NOrjomeHUsT BOJBI.

12. OcHOBHBIE IBUTATENH BOJAHOTO NIOTOKA B pacTeHnH. [limay, ryrranusi.

13. buosornueckoe 3HaueHUE TpaHcnUpauuu. JIMCT Kak Oprad TpaHCHUPALUU.
14. MexaHn3M yCTbUYHOM PETYJIMPOBKH TPAHCIUPALMU. THUIIBI yCTBUYHBIX
JIBUOKCHUMH.

15. 3aBUCUMOCTB TpaHCIIMPALIMH OT BHEIIHUX YCJIOBUM U €€ CYTOUYHBIN XOJ.
16. ®u3M0IOrHYECKHE OCHOBBI OPOIICHHUS C.-X. KYJBTYD.

17. ®orocunTtes. 3Hauenue padot K.A. Tumupszera B uzyueHun (OTOCHHTE3A.
18. JIuct kak opran (GOTOCUHTE3A.

19. XnoporiacTel, UX COCTaB, CTPOCHUE U (PYHKITUH.

20. ITurMeHTsI 3€JIEHOT O JIUCTA, UX XUMHYECKask IPUPOA, ONITUIECKHE
CBOIWCTBA U 3HAYCHUE.

21. CeroBas ¢aza ¢poTocunTe3a: GoToOPU3NIECKUN U POTOXUMHUUESCKUM ITATbI
U UX 3HAUYCHHE.

22. TemnoBas (a3a porocunresay C3 - pacrenuit (1uki KansBuna).

23. C4 — iyTh (porocuuTesa (1uki Xetua u CidKa): CyInHOCTh U
OHOJOrnYecKas poJib.

24. CyTtouHasi TMHaAaMUKa M CE30HHBIN X011 (poTOCHHTE3A.

O 00 31O\ D K~ W
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25. 3aBucuMoCTh (POTOCHUHTE3a OT BHELIHUX U BHYTPEHHUX (hAaKTOPOB.

26. JlHeBHAsI [MHAMUKA U CE30HHBIC U3MEHEHHS ()OTOCHHTE3A.

277. ®OTOCUHTE3 U ypOKail.

28. OCHOBHBIE MOKA3aTENH, XapaKTePU3YIOUIe POTOCHHTETUIECKYIO
AKTUBHOCTb PACTCHUM.

29. luknnueckoe u Herukindeckoe dhotodochopunmpoBanue.

30. /IpIxaHue U €ro 3Ha4eHUE B KU3HU PACTCHUN.

31. CyOcTpathl IbIXaHUS U IbIXaTeNbHbIN KO3 (ULIUEHT.

32. Ctpoenue, cBOWCTBA U (PYHKITUU MUTOXOHAPHUH.

33. OkcuioperyKTasbl, X XUMUYECKast MPUPoia U QYHKIIUH.
34.AnaspobHas (aza: XMUMHU3M, JOKAIU3AIMUS B KIIETKE U POJIb.
35.AspoOHas (a3za: XMMU3M, JIOKAJIU3aUs B KJIETKE U OMOJIOTHYECKasi pOJib.
36.01eKkTpoHHas LETb AbIXaHUs U OKUCIUTEIbHOE (pochopuiarpoBaHHe.
37.3aBUCUMOCTB JBIXaHUS OT BHYTPEHHUX U BHEIIHUX (PaKTOPOB.
38.Makpo3JIeMEHTBI, KX yCBOsIEMbIE ()OPMBI U POJIb B )KM3HU PACTCHHIA.
39.MuKpO3JIEMEHTHI, KX YCBOSIEMbIE (POPMBI M POJIb B )KM3HU PACTCHUM.
40.KopeHb Kak opras IMOrjiomeHUs 3JIEMEHTOB MUHEPAIBHOTO MMUTAHUS.
41.AHTaroHn3M MOHOB, IPUPOAA U 3HAYCHHUE B )KU3HU PACTCHUM.
42.BnusHue BHEIIHUX WX ()aKTOPOB HA MOTJIONIEHHUE (CBET, TEMIIEPATYpa,
KOHIICHTpAIIUsI KUCJIOPOaa U T.11.).

43 IlpeBpaleHre a30TUCTHIX BEIIECTB B pacTeHUsAX. 3HaueHue padot [I.H.
[TpstHUIIHMKOBA B U3yYE€HUU a30THOIO OOMEHa.

44.DU3NONOTUYECKUE OCHOBBI MPUMEHEHUS YI00pEHUI.
45.®u3nonoruyeckas pojib U CTPYKTypHas OpraHu3anus OJMKHETO U JaIbHETO
TPaHCIIOPTa IEMEHTOB MMUHEPAJIBLHOTO ITUTAHUS B PACTCHUMU.
46.0co00eHHOCTH YCBOEHUSI MOJICKYJIIPHOTO a30Ta PACTEHUSMH.

47.Poct pacrenuii. @a3bl pocTa KIETOK.

48.Tunsl pocTa OpraHoOB PACTEHUMN (MEPUCTEMBI).

49.BnusiHue BHEIIHUX YCJIOBHM HAa pOCT pacTeHUM (Temmneparypa, BoJia, CBET,
KHCJIOPOJ, MUHEPATIbHOE MTUTAHUE).

50.I'opmoHBI pocTa pacTeHHil. AyKCHHBI, THOOEPEISTUHBI U UX IPUMEHEHHE.
51.1IUTOKUHUHBI U APYTHUE CTUMYJIATOPBI pocTa. X mpyuMeHeHue B C.-X.
MIPOU3BOJICTBE.

52.PerynupoBaHue pocTa CBETOM. JKOJOTHYECKas PoJib (puToxpoma.

53. PocToBbl€ KOppENSIUU U PEreHEPAllUU PACTEHUI.

54.0OHTOreHE3 U OCHOBHBIE ATAlbl Pa3BUTHS PACTECHUH.

55./IBukeHus pacteHu. Tponn3Mbl, HACTUU.

56.I'my6okwmii 1 BBIHYKICHHBIN TTOKOM pacTeHU, OMOJIOTHYECKOE 3HAYCHUE
MIOKOSI.

57.Perynsuus mpoieccoB MokKos (ckapudukaius, crpaTuukamms).

58 SpoBuzanus. YciaoBusi HEOOXOIUMBIE ISl €€ TTPOXOKICHUS.

59. ®otonepuoau3M. OTHOIIEHHE PACTEHUM K (DOTONIEPUOIU3MY .

60. @opmupoBaHue ceMsH U T10/10B. PHU3UOIOTHYECKHE OCHOBBI ITOJTYUYECHHS U
XpaHEHUSI CEMEHHOTO MaTepurala.

61. JKapoycTOMYMBOCTH paCTEHUIA.
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62. 3acyX0yCTOMYMBOCTb pacTeHuil. 3HaueHue padot H.A. MakcumoBa B
W3YUYEHHH 3aCyXOYCTOMYMBOCTH PACTCHHM.

63. Boanblii OanaHc U 3aBAJaHUE PACTEHUIA.

64. DKOJIOrnYecKue rpyIiibl 3aCyX0yCTOMYUBBIX PACTEHUM.

65. XomoaoycTounBOCTh pacTeHuil. CIToCOOBI MOBBIIICHUS
3aCyXO0yCTOMYMBOCTH PACTEHHM.

66. Mopo3zoycroitunBocTh pacteHuil. [Ipuunnel rubenu pacteHuil OT Mopo3a.
67. BnusiHue oTpULIaTEIbHBIX TEMIIepaTyp Ha (U3HOIOTHUUECKHUE MPOIECCHI.
CriocoObl 3aKaBaHUsI.

68. 3UMOCTOMKOCTh PACTCHUIA.

69. ConeycToiunBOCTh pacTeHuil. [[pHunHbBI BpETHOTO BIHMSHUSA COJICH.

70. DKOJIOrNYECKHUE IPYIIIBI COJIECYCTOMYUBBIX PACTEHUM.

71. 'a30yCTOMYUBOCTH PACTEHUM.

72. ®U3M0I0r0-0MOJIOTHYECKUE OCHOBBI YCTOMYMBOCTH PACTEHUH K
MH()EKIMOHHBIM 3a00I€BAHUSAM.

73. OU3NOJIOTHS CTAPEHUS PACTEHUM.

74. ®uznonoruyeckre 0COOEHHOCTH 3TAla 3PEIOCTH U PA3MHOKEHUS.

75. Bnustnue ynbTpaduoaeTOBOTO U3JIyYeHUs Ha PU3HOIOTHYECKHE MPOIECChI
B PacCTEHUH.

76. MHruOUTOpPHI pocTa pacTeHuM (TeprneHOUHbIE U (PEHOIbHBIE HHTUOUTOPHI)

TecToBBIC 3a1aHUA:

Bomnpoc 1.

[Ipouecchl TpaHcuauuK (CUHTE3 O€NIKa) OCYILECTBISIOTCS:
1) nu3ocomamu;

2) chepocomamu;

3) pubocomamu;

4) sapbIIIKaMU.

Bomnpoc 2.

Cunte3 pudocomansHoit PHK ocymectisiercs:
1) sapsiikamu;

2) 3HAOIUIa3MaTHYECKUM PETHKYIIYMOM;
3) annapatom ["onbmKu;

4) TOHOILIACTOM.

Bomnpoc 3.

MuToXoHApUN ABIISIFOTCS LEHTPaMHU:

1) dboTocunresa;

2) IbpIXaHUS;

3)3amnacanus JUIUIOB;

4)cuHTe3a IIacTu.

Bomnpoc 4.

XJI0pOIUIACTHI — LIEHTPBL:

1) npixanus;



2) ¢poTtocuHTE3A;

3) KOHIIEHTpAIUU POIYKTOB META00IN3MA;

4) cuHTE3a JIMITHIO0B.

Bomnpoc 5.

CunTe3 OENIKOB CBS3aH C:

1) nru3ocomamu;

2) IIMOKCUCOMAaMU;

3) rpaHyIsIpHBIM SHAOIIA3MATHUYECKUM PETUKYITYMOM;
4) rnaaKuM SHAOIIA3MATHYECKUM PETUKYITYMOM.
Bomnpoc 6.

Teuyenune MmeMOpaH — 3TO IPOLIECC:

1) Tpanchopmarniu mamobpan (1P —

anmapat ['onbku — Ma3MaieMma);

2) pa3pyuieHue MeMOpaH;

3) nepemernieHre MEMOpPaH B KJIETKE.

Bomnpoc 7.

CuHTE3 TUINJIOB CBA3aH C:

1) TITagKuM 3HIOTUIA3MATHIECKAM PETUKYITYMOM;

2) aMUJIOIIJIaCTaMU;

3) BaKyoOJIbIoO.

Bomnpoc 8.

B nporiecce cuHTe3a 11a3MaaeMMbl AKTUBHO YUaCTBYIOT:
1) nepokcucomsri;

2) BaKyoJb;

3)cucrema I'oyb1KM;

4) XpOMOIIACTHI.

Bomnpoc 9.

DYHKITUY HAKOTUJICHUS TIPOMEKYTOUHBIX U KOHEYHBIX TTPOYKTOB META00IM3MA U
OCMOPETYJISIIUHN BBITIOTHSIOT:

1) TU30COMBI;

2) BaKyoJu;

3) I1eMKOIJIACTHI;

4) spo.

Bonpoc 10.

MukpodunameHTsl 00eCTICUNBAIOT:

1) cuHTE3 YIIIEeBOMIOB;

2) NbIXaHHE;

3) BHYTPUKJICTOUHBIC IBHXKCHUSI M TIEPEMEHHYIO BSI3KOCTh THAJIOTIA3MBbI;
4) TypropHoe JaBJICHHUE.

Bomnpoc 11.

['mnponuTryeckass akTUBHOCTH (pacIISIUICHHE TOJTMMEPHBIX COSTUHEHUH Ha
MOHOMEpHI XapaKTepHa:

1) TU30COMBI;

2) XJIOPOILJIACTHI;

3)aMuIIOILIIACTHI.
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Bomnpoc 12.

3anacHOW KpaxMaJjl pacTUTEIbHBIX KIIETOK COCPEIOTOUYEH B:
1) xnopornacrax;

2) aMuJIoIjiacTax;

3)xpomoruiacTax;

4)BaKyoJIsIX.

Bomnpoc 13.

Bricokas creneHnb CTpyKTypHO-GYyHKIMOHATBHOU TudPepeHTannu KIeTKH KIETKU

Ha Pa3JIMYHbIC OPraHOU bl XapaKTepHa:
1) sykapuoram;

2)IpoKapuoTam;

3) Bupycam.

Bomnpoc 14.

Cpenu nepeynciaeHHBIX HIKE (PUTOTOPMOHOB YKAKUTE BEIIECTBA
WHTHOMPYIOMIETO ACHCTBUS:

a) ayKCHH,;

0) abcrr30Bast KHCIO0TAa;

B) THO0OEpeITUHBI,

T) 3TUJICH,;

1) IUTOKUHUHBI.

Bomnpoc 15.

®UTOropMOH, 0OPa3yIOUTUNCS B alUKATBHBIX 30HAX CTEOJICH M B MOJIOIBIX
JUCTBSX; MUTPUPYIOIINI BHU3 MO CTEOITI0; CIIOCOOCTBYIOIINI PACTXKEHUIO
KJIETOK ITyTeM Pa3MSTUCHUSI KIETOYHBIX CTEHOK; CTUMYJIUPYIOUTUH
MUTOTHYECKOE JIEJICHUE KIJIETOK — B KYJIbType TKaHEH COBMECTHO C
[IUTOKUHUHOM; 00€CTIeunBarONIHi MU PpepeHIraiuio TKaHeH B MOJIb3y
KOPHEBOU CHCTEMBI, HA3bIBACTCS:

a) ayKCHHOM;

0) rub6epeIITMHOM;

B) IMTOKUHUHOM;

r) aOCIIM30BOM KUCIIOTOM;

1) DTUJICHOM.

Bomnpoc 16.

YKakuTe mporecchl, B KOTOPHIX aKTUBHAS POJIb IPUHAIIICIKUT THOOEPEIITUHY
a) IpOpacTaHhe CEMSIH;

0) BeTeHNE;

B) IPOOY’KJICHUE CIIALIUX TTOYEK;

T') HHIYIIMPOBAaHUE 00pa30BaHUs TAPTCHOKAPIIMUECKUX TIJI0JI0B.

1) IEPEXO]T B COCTOSIHUE TTOKOSI.

Bomnpoc 17.

[TpoOy>kIeHHE CIIAIMNX TTOYEK Ha PACTEHUH, 3aMeIJICHUE TIPOIECCOB CTapCHHSI
JUCTHEB 00ecTeurnBaeTcsi PUTOrOPMOHAMU:

a) AyKCUHOM;

0) ru06epeNIMHOM;

B) IUTOHUJINHOM,;
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) aOCIIM30BOM KUCIIOTOM;

1) STUJICHOM.

Bormpoc 18.

YyacTre B CTPECCOBBIX PEAKIMIX PACTUTEIHPHOTO OPTaHU3Ma, B TOM YHUCIIC
IIPY HEXBATKE BOJBI U TIPH MEPEX0/IC B COCTOSHHUE 3UMHETO TTOKOS,
MPUHUMAET:

a) ayKCHH,;

0) rub6epeIuH;

B) IIUTOKUHUH;

r) a0CIM30Bas KUCIIOTA;

1) OTUJICH.

Bomnpoc 19.

Co3zpeBaHue 110/10B, yBSJaHUE I[BETKOB U JIUCTHEB, OOIIUIA MTPOIIECC CTAPEHUS
PaCTUTEIBHOTO OpPTaHU3Ma MIPOXOIUT MIPH AKTUBHOM y9aCTUH TOPMOHA!
a) ayKCHHa;

0) rub6epeIUnHa;

B) IUTOKWMHUHA;

') aOCIIM30BOM KHUCIIOTHI;

1) STUJICHA.

Bomnpoc 20.

B xone sBomtonuu 6uocdepsl o01iee CHUKEHUE TEMIIEPATyPhl Ha TUTAHETe
OBLIIO 00ECTICYCHO MPOIIECCOM:

a) porocunTesa (mouemy?);

0) npixanus (mouemy?);

B) (uKkcaiuu a3zoTa (rmoyemy?).

Bomnpoc 21.

B nporuecce poTocuHTE3a KOIMYECTBO CBOOOIHOM dHEpPruu B Onocdepe:
a) He u3MeHsiercd (mouemy?);

0) Bo3pacTaert (rmouemy?);

B) CHIKaeTcs (mouemy?).

Bomnpoc 22.

K peaknusim cBeTOBO# (ha3bl OTHOCSATCS:

a) (OTOCUHTE3 BOJIBI;

0) obpazoBanue 3—hocdormuiepara;

B) oOpazoBanne ATP;

r) oOpazoBanue 3puTpo3o—4—docdara;

1) BocctanoBiienue NAJIP NAJ[PH + H+;

’K) aKTUBUPOBaHUE XJIOpOoduIa.

Bonpoc 23.

3eIIeHbIHN IIBET MOJICKYJIBI XJI0pOQuiIa 00YCIOBIICH HATMINEM B HEH:

a) YeThIPEX MUPOIHHBIX KOJICII;

0) mopduprUHOBOTO si7pa (CUCTEMBI MUPOJILHBIX KOJIEIT);

B) aroMa Mg

Bomnpoc 24.

YkaxuTe IIMHBI BOJIH, HanbOoiee 3pGEKTUBHO UCIIONb3yEeMbIE B IPOIIECCEe
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dboTocuHTE3A!
a) 300 M — 400 HM;
0) 400 am — 500 HM;
B) 500 M — 600 HM;
r) 600 HM — 700 HM;
1) 700 am — 800 HM.
25. KietouHble OpraHoOH/Ibl, KOTOPbIE OCAXIAI0TCA MPH 00Jiee HU3KUX CKOPOCTSIX
HeHTpUyTrupoBaHus, — 3T0. ..
a) sapa
0) TM30COMBI
B) MUTOXOHIPUH
') puOOCOMBI

26. KitleTouHbIX OPraHOUbl, KOTOPBIE OCAKIAIOTCS MPHU 00JIe€ BBICOKUX CKOPOCTAX
HEHTPUPYTUPOBAHUS, — ITO. ..

a) sapa

0) TM30COMBI

B) MUTOXOHJPHH

') puOOCOMBI
27. Ilon MHKpPOCKOTIOM 32 JBHXKEHHUEM IMTOILIA3MBblI B KJIETKaX 3JI0JIEM MOKHO
HaOJII01aTh V. ..

a) BaKyoJIu

0) xJoporuiacra

B) szpa

I') MUTOXOHJPUI
28. B pacturenpHOM KJIETKH B OOJIBIIOM KoJimuecTBe (B % Ha CBHIPYIO Maccy)
cojiepkarcs. ..

a) HEOpraHUYECKue BEIeCTBA

0) 6enku

B) BOJIa

') HYKJIEUHOBBIE KUCIIOThI

5. Opranousl, coaepskariie XJaopopui, — 3To. ..

a) XJIOPOILIACThI

0) pruOOCOMBI

B) JICHKOILIACTBI

I') BaKyoJIn

29. lluTockeneT mo00# paCTUTEIHLHON KIETKH IIPEACTABIICH. ..

a) MUKpOTpyOOUYKaMu ¥ MUKpO(DUIIaMEHTaMU

0) OMJIUITHTHBIM CIIOEM

B) IJIa3MOJIeCMaMu

I') LIUTOIIa3MOMN
30. KOMIIOHEHT OTCYTCTBYIOIINI B PACTUTEILHOM KJIETKE. . .

a) TMKTHUOCOMA

0) makpocoma

B) MOJIMCOMA
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r) pudbocoma
31. CTpyKTypHYIO OCHOBY KJIIETOYHOW CTEHKH COCTABJISIET. ..
a) IeJIII0JI03a
6) bochomunuabt
B) MOHOCaXapu/Ibl
I') Kpaxmai
32. CumIuiact — 3710...
a) COBOKYIIHOCTb HPOTOIIACTOB M MEX(PUOPMIUIAPHBIX MOJOCTEN
KJIETOYHBIX CTEHOK
0) COBOKYIHOCTb HPOTOIIACTOB BCEX KIETOK, COEAMHEHHBIX
I1a3MoJIeCMaMu
B) COBOKYNHOCTb MEXKJIETHHUKOB U MEK(PUOPMILIAPHBIX MOJOCTEN
KJIETOYHBIX CTEHOK
') COBOKYITHOCTh MEPTBBIX M >KMBBIX KJIETOK TKAaHEH pacTeHUMN
33. [Ima3monecmel — 3TO. ..
a) HUTH UUTOIUIa3Mbl, COEIUHSIOIIME IUIa3MOJIM3UPYIOIIUKCS
MPOTOIJIACT C KJIETOYHOM CTEHKOU
0) HUTU LUTOILIA3MBbI, IPOXOSAIINE YEPE3 MOPhI B KIIETOUHON CTEHKE
U COEIUHSIONINE
MPOTOIIACTBI COCETHUX KIIETOK
B) OYEHb TOHKHE BBIPOCTHI LIUTOIJIA3MBbl, IPOHU3BIBAIOIINE HAPYKHBIE
CTEHKH BCEX KIIETOK
AIUIEPMBI JIUCTA U JOXOSIINE J0 KyTHKYJIbI
I) TOJICTBIE BBIPOCTHI IJIA3MATUYECKOM MeMOpaHbl, OTBEYalOLIUe 3a
KalWUIIpHOE MUTaHUE KOPHS

2.2. OneHOYHBbIE CPeCTBA JJI51 MIPOMEKYTOYHOM aTTecTanun (IK3aMeHY)

1. ®usmonorus pacteHudd Kak Hayka. Metonbl ¢usnonoruu. CoBpeMeHHbIE
poOIeMbl (DU3UOJIOTUH PACTCHHA.

2. Ctpoenue u GyHKIIUA OCHOBHBIX OPTaHOMJIOB PACTUTEIIBHON KIICTKH.
3. Ctpoenue, cocTaB M (PYHKIIMH LUTOILIA3MBI.

4. Ctpoenue u GpyHKIIMA MeMOpaH.

5. IlormonieHure 1 BeIAEJIEHNUE BEIIECTB KIETKOM.

6. [TonsiTne 0 OMOAIEKTPUUECKOM MOTEHITUANIE KICTKH.

7. BuoXxuMUYeCcKHil COCTaB KJIETKU: HYKJIIEMHOBBIE KHUCIOTHI U MaKpPOIPTUUYECKHUE
BEIIECTBA.

8. YTrieBoabl B paCTEHUH, UX 3HaYeHHE. MOHOCcaxapuabl.
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9. Onurocaxapuasl U MOJUCAXapUAbl B PACTEHUH, IPUMEPBHIL.

10. AMMHOKHUCIIOTHI U O€JIKH, X CTpOEHUE, Kinaccudukamus u GyHKIUN.
11. ®epMeHTHI U UX KIaccU(pUKAITHS.

12. JIunnapl, ux 3Ha4eHue u crpoeHue. KoncranTel Macia.

13. Ancopbmus u quddys3usi, 3akoHsl Duka.

14. Ocmoc, ero 3HaYeHHE B KU3HHU PACTCHUN, OCMOTHYECKOE JaBJICHUE.
15. IloHATHE O BOJHOM ITOTEHIHAJIE.

16. [TpoHMIIAEMOCTh IMTOILIA3MBI JJIS1 BOJIbI, TIOCTYIUICHUE BOJBI B KJICTKY, 3aKOH
Bant-T'ododa.

17. IlocTynieHre BEMECTB B KJIETKY U TPOHUIIAEMOCTD [IUTOIIA3MBI.
18. Typrop, miazmoJn3, AemiIa3MoJIn3, 3HaUCHNUE B KU3HU PACTCHUM.
19. 3Hauenue BOMBI B )KM3HU PACTCHUH, €€ CBOMCTBA.

20. ®opMbI BOJIBI B pACTCHHH, B €€ (PU3HOJIOTHIECKasl POJIb.

21. TepmoauHaMUYECKHE OCHOBBI BOJOOOMEHA.

22. IlornomieHrne BOJBI PACTEHHEM, KOPHEBasi CUCTEMa KaK OpPraH MOTJIOIICHUS
BOJIEL.

23. OCHOBHBIC JIBUTATEJIM BOJHOI'O TOKA.
24. CocrostHue ¥ (POpMbI TOYBEHHON BOJBI.

25. Koadbdumment 3aBsananus. MepTBoiii 3anmac Bojabl. DHU3HMOIOTHYECKH CyXHUE
ITOYBBI.

26. KopHeBoe naBieHue, ero 3aBUICUMOCTD OT BHEIIHUX U BHYTPEHHUX YCJIOBUH.
27. Tpancnupaius, €€ 3HaUeHUE B KU3HU PACTECHUN.

28. CTpoeHue yCThUIl, X 3HAYCHUE B )KU3HU PACTCHU.

29. Buapl TpaHCIMpALIUH.

30. OCHOBHBIE MEXAHU3MBI, PETYIHPYIOIIUE YCTBUYHYIO TPAHCIUPALIMIO.

31. CyrouyHas OMHAMHUKA COCTOSIHUSI YCTBUII M €€ 3aBUCUMOCTh OT BHEIIHHUX
YCJIOBUU.

32. [loka3arenu U METO/IbI ONPEICTICHHS TPAHCTTUPAIUH.
33. Db (deKTUBHOCTH UCTIOIB30BAHUS BOJIBI TOCEBOM.
34. ®U3M0IOrMYECKUE OCHOBBI OPOILIECHHUS.

35. MUcnonp3oBaHue mapaMeTpOB  BOJOOOECIEUEHHOCTH PACTEHUH  MpH
IpOTrPaMMUPOBAHUH YPOKAEB.
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36. Pouib 3en€HbIX pacTeHU U 3HaYeHue npolecca GoToCUHTE3a

37. JIuct kak opraH ()OTOCHHTE3A.

38. XJoporiacTel, UX CTPOEHUE U XUMHYECKUI COCTaB.

39. IInrMeHTBI 3€NEHBIX PACTEHUM.

40. XuMHUUYECKHE U ONTUYECKHE CBOMCTBA XJIO0poduiLa.

41. ComHevHbIN CBET KaK MCTOYHHUK YHEPTUH B TIporiecce (PoTocuHTE3A.
42. Metoapl onpeneneHus (OTOCHHTE3a CETbCKOXO3SIMCTBEHHBIX PACTCHHM.
43. XemuocMoTtuueckas Teopust oopazopanus ATD [1.Mutuena.

44. [luknuueckoe U auukinyeckoe GotopocPopuanpoBaHue.

45. CeToBbIC peakiuy (GOTOCUHTE3A.

46. TemHoBBIE peakiiuu PoTOCUHTE3A, MK KanbBuHAa.

47. PazHooOpaszue mytedt ¢orocuntesa, C4- myth (umkin Xerya-Cneka), myTb
TOJICTSIHKOBBIX.

48. doroabIxaHue.

49. BiiusHre BHEIIHUX U BHYTPEHHHUX (DaKTOPOB Ha npouecc GOTOCHHTE3A.
50. MeTobl u3ydeHus mokasareseil oTocuHTesa.

51. JIHeBHOI1, CyTOYHBIN M CE30HHBIN X011 (POTOCUHTE3A.

52. ®oTocuHTE3 U YpOrKall, MyTH MOBBIIIEHUS TPOAYKTUBHOCTH (POTOCUHTE3A.
53. 3HaueHue ObIXaHMS B KU3HU PACTEHUM.

54. I'nuxonu3. I'eHeTHUecKas CBSA3b MEXY AbIXaHUEM U OPOKEHHEM.

55. IIpomexyTOUHBIE TPOAYKTHI JbIXAHUS.

56. Hukn Kpebca u okuciurensHoe GochopuinpoBaHue.

57. @epMEHTHI IbIXAHUS.

58. Teopus okucnenus A.Ilannaguna u A.baxa.

59. Cy6ctparts! nprxanus. J{prxatenbHblil KO3 GUITUCHT.

60. Ilenro3odocdaTHblil MyTh ABIXaHUS.

61. [ TMOKCUIATHBIN My Th ABIXAHUS.

62. [lornoueHne MUHEPAIbHBIX BEIIECTB PACTCHHUEM.

63. ®usnosnornyeckas pojab MaKpO3JIEMEHTOB.

64. ®u3nonoruyeckas pojb MUKPOIJIEMEHTOB.
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65. Ilormomenne MUHEPaIbHBIX BEIIECTB PACTCHUEM.
66. @usnosiornyeckas poib azora. KpyroBopor azora B mpupo/ie.
67. Knaccudukamus 3J1eMeHTOB B pacTeHusX. OpraHoreHbl ¥ 30JIbHbIE AJIEMEHTHI.

68. ITokoil. Buael mokos. ®@usznonsoruyeckre 0CHOBbI MOKOs. CriocoObl HapyILIEHUs
Y TIPOJUVICHMS] IOKOSL.

69. JIBmxeHus pacteHuil. Tponu3Mbl U HACTHUH.
70. Poct pactenuii. a3l pocTa KJIETKHA U UX (HPU3HOJIOTHYECKAS POIIb.

71. ®utoropmonsl. Bzaumoneiicteue purorapmoHoB. OCOOEHHOCTU WX JEUCTBUS
Y IPUMEHECHMUS.

72. Tepmonepruoansm CelbCKOXO3SIMCTBEHHBIX PACTCHUMN.

73. @oTonepuoansM pacteHnd. POTONEPUOIUIECKUE TPYIIIBI PACTEHUMN.
74. ®akTOpHhl, PETYIUPYIONTUE POCT CEIbCKOXO3SIMCTBEHHBIX PACTCHUM.

75. MexaHn3MBbl yCTOWYNUBOCTH.

76. Mopo3ocTokocTh pacTeHnid. CriocoObI MOBBIIICHUS] MOPO30CTOMKOCTH.

77. Xo0n0I0CTOMKOCTh pacTeHuil. DU3NOIOTO-OMOXMMUYECKHE H3MEHEHUS
TEIUIOIIOOMBBIX PACTEHUMN MPHU MOHMYKEHHBIX TTOJIOKUTEIBHBIX TEMIIEpaTypax

78. 3UMOCTOMKOCTh pAaCTEHUH KaK YCTOMYMBOCTH KO BCEMY KOMIUIEKCY
HEOIaronpusiTHHIX (PaKTOPOB MEPE3UMOBKHU.

79. 3acyxoycToMuuBOCTh pacTeHUi. OCOOEHHOCTH BOJ0OOMEHa KCEPOPUTOB U
Me30(uTOoB. [lnarnocTuka 3acCyX0oyCTOWYHUBOCTH.

80. 3acyx0- ¥ )KapOyCTONYNBOCTb.

81. ConeycrounBoCTh pacTeHui. Tumbl ragopuToB. Bo3MOKHOCTH TOBBIIIEHUS
COJICyCTOMYUBOCTH.

82. 1'a30yCTOMYMBOCTBH, PAJAMOYCTOMUYMBOCTh W YCTOMYMBOCTH PACTEHUN K
WHOEKITMOHHBIM OOJIC3HSIM U BPEIUTEIISIM.

83. ®usnonorus GOpPMHUPOBAHUS CEMSH, TUIOJIOB U APYTUX MPOAYKTHUBHBIX 4acTEH
pacTEeHUH U IEHO30B.

84. HWcnonb3zoBaHue 3HaHUN 1O (PU3HOJOTUM PACTEHUN B Tpolecce O0ydeHHs
OMOJIOTHH B LIKOJIE.

85. DkcniepuMeHT 110 (HU3UOJIOTHN PACTEHUN B CPEIHEH IIKOJIE.

86. XapakTepuctuka (akyIbTaTUBHOTO Kypca 1o (usmonoruu pacrenuid B 9—11
KJlaccax.
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87. MeTtoauka OpraHH3alUU Y4eOHO-HUCCIIEIOBATEIBCKON PadOTHl 00YYaIONIHXCS
1o (pU3MOJIOTUHN PACTCHHI.
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