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1. HACHOPT ®OHJJA OHEHOYHbIX CPEIACTB

1.1. ObsacTb NpUMEeHeHus!

@®onn oneHounbix cpeActB (POC) — HeoThemiemass dYacThb pabodeit
OporpaMmbl  TUCHMIUIMHBL «DU3MOJIOTUSl pacCTeHWi» U TpelHa3HadYeH s
KOHTPOJISI U OLIEHKH OO0pa30BaTENbHBIX JOCTHKEHHI CTYAEHTOB, OCBOMBIIHMX
IporpamMmy JTUCHUTLTAHBIL.

1.2. lleau u 3agaum (hoHAA OLEHOYHBIX CPEICTB
Hemp @®OC — yCTaHOBUTh COOTBETCTBHE YpPOBHS  IOATOTOBKH

oOyuvarorerocsi TpeboBanuss @OI'OC BO 0OakamaBpuar 10 HampaBICHUIO
noarotoBku 44.03.05 Ilegarornueckoe oOpa3zoBaHue (¢ JByMs MpouiIsiMu
HOJITOTOBKU), YTBEP)KICHHBIM NpHUKa3oM MuHucTepcTBa 00pa30BaHUS M HayKu
Poccuiickoit ®deneparuun ot 22 deBpans 2018 r. No 125 (¢ u3MeHeHHSIMU U
nonoiaHeHusiMu) U IIpodeccruoHanbHBIM CTaHIAPTOM, YTBEPKIAEHHBIM [Ipukazom
MuHuctepcTBa Tpyda W colManbHON 3amuThl Poccuiickoit denepamuu «O0
YTBEPXKJIEHUU MpodeccuoHaIbHOro crangapta» ot 18 oktsaops 2013 r. Ne 54441 (c
U3MEHEHUSIMU U JIONIOJIHEHHUSIMHU ).

1.3. Tlepeyenb KoOMIeTeHIHI, (POPMUpPYEMBIX B IpoLecce OCBOEHHSA
OCHOBHOI1 MPo(ecCHOHATBHOIT 00pa30BaTEIbHOM MPOrPaAMMBbI

[Ipouecc ocBOeHMsS  JAMCHUMIUIMHBI — HampaBieH Ha  (OpMUPOBAaHUE
CJIEIYIOIIMX KOMIETEHIMN U UHANKATOPOB UX JTOCTUKEHUS:

Koa nmo ®I'OC BO ‘ NHaukaTop 10CTHKEHHUS
O6menpodeccrnoHaabHbIE

OIIK-8 - crtocoben OIIK-8.1. Ilpumenser MeToAbl aHAIM3a IE€AaroruyecKoi
OCYILECTBIISATh cutyanmu, mnpodeccuoHanbHOM pedrexkcum Ha  OCHOBE
NeIaroru4ecKyro CHEIMAJIbHBIX HAYYHBIX 3HAHUI.
NeATEeIbHOCTh HA OCHOBE OIIK-8.2. [IpoekTupyeT 1 OCyImeCTBISIET y4eOHO-
CHEIMAIbHBIX HAYYHBIX BOCTIMTATEIbHBIN MPOIIECC C OMOPO HA 3HAHUS OCHOBHBIX
3HaHUMU. 3aKOHOMEPHOCTEH BO3PACTHOIO Pa3BUTHsI KOTHUTUBHOW U

JUYHOCTHOM cdep 00ydaronmxcs, HAyYHO-000CHOBAaHHBIX
3aKOHOMEPHOCTEH OpraHu3aIi 00pa30BaTeIbHOTO

mpolecca.

[TpodeccroHabHbBIC
IIK - 1 CnocoGen IIK-1.1. OcymecTBisieT pa3iu4yHble BUABI MPAKTUYECKON
HCIIOJIb30BaTh TEOPETUUECKUE JACATCIBbHOCTH, obOecrieurBarome CaMOCTOATCIIBHOC

MPUOOpPETeHNE yYalIUMUCS 3HAHWM, YMCHHA U HABHIKOB B
COOTBETCTBHUU CO CIICM(PUKON pa3/ieiioB OMOIOTHH.

[IK-1.2. IlpuMmeHsieT COBpEMEHHBIE HKCIEPUMEHTAJIbHBIE
METO/1bl pa0OThI C OMOJOTHYECKUMU OOBEKTAMU B MOJIEBBIX U

" NPAaKTUYCCKUEC 3HAHUA TJIA
IIOCTAHOBKHU U PCUICHUA
HCCICOO0BATCIIbCKUX 3a1a4 B

npeMeTHOMH obmacTy (B 1abOPATOPHBIX YCIOBHSIX.

CoOTBEeTCTBUM C Tpounem u | [TK-1.3. Tlpumensier 6a3oBble NOHATHS 00 OCOOEHHOCTSX
YPOBHEM OOy4YCHHMSI) U B CTpoeHUS ©  (DU3MOJOTHYECKUX MEXaHM3MaxX pPabOThHI
o6acTi 06pa3oBaHus pa3IMYHBIX CUCTEM U OPTaHOB JKUBBIX OPTaHU3MOB M UX POJIbh

B IIPUPOJIE U XO3SIUCTBEHHOM ACSATEIBHOCTU YEJIOBEKA.




peaKIuid.
TIK-1.5.

Ucnonb3yer

[IK-1.4. IlpumeHsieT HaBBIKM MPOBEACHHUS XUMHUYECKOIO
9KCHEPUMEHTA, OCHOBHbIE CUHTETHUYECKUE U AHAIUTUYECKHE
METO/1bl TIOJTyYEHUS U UCCIIEI0BAHUS XUMHUECKHUX BELIECTB U

COBPEMEHHYIO
00opyAOBaHUE JIJIs1 BBIMOJIHEHHS] HAYYHO-HUCCIIEI0BATEIbCKIX
¥ Ta0OPaTOPHBIX XMMUYECKHUX PadOT.

[IK-1.6. IlpumensieT 3HaHUs O GUBNIECKUX U XUMHUECKUX
CBOMCTBAaX MaTEPUAJIOB C IEJIbIO 0€30MaCHON TOCTaHOBKHU
XUMHUYECKOT0 HKCIIEPUMEHTA.

annaparypy M

1.4. Dranbl GopMHUPOBaAHMS KOMIETEHIHMH M CPeICTBA OLEHMBAHMS YPOBHSI HX

copMHPOBAHHOCTH
Jrtanbl popMupoBanus komnerennuii | KomnereHunu KoHTpO/ILHO-01IeHOYHBbIE
cpeacTsa / cnocod
OLICHUBAHMS

Tema 1. Beemenue B nuctumummny | OIIK-8, TIK-1 YCTHBIH OIpoc;

«®Dusnonorus pacrennin». Ilpuponma wu

byHKIUN OCHOBHBIX XUMHUYECKUX

KOMITOHEHTOB PAaCTUTEJIbHOMN KJIETKH.

Tema 2. ®epmenTts! pactutenbHol kietku. | OIK-8, [TK-1 YCTHBIM  OIPOC;  BBINTOJIHEHUE
1ab0paTOPHBIX 3a/IaHHH;
pedepartbl, TUCbMEHHbIE OTBETHI
Ha BONPOCHI, TECTUPOBAHUE

Tema 3. CrpykrypHas u s3Hepreruyeckas | OITK-8, IIK-1 YCTHBIA  ONPOC;  BBIIOJIHEHUE

OpraHu3anusi PACTUTEJIbHON KIIETKH. 1ab0paTOPHBIX 3a/1aHUN

Tema 4. IlornomieHue BOJbl paCTEHUEM. YK -1, OIIK-8, | yCcTHBIIi OMNpOC; BBINOJHEHUE

ITIK-1 71a00paTOPHBIX 3a/1aHui

Tema 5. JIucT xak opras TpaHCIIHpaLUN. OIIK-8, [1K-1 YCTHBIM  OIIPOC;  BBIIIOJIHEHHE
nabopaTOPHBIX 3a1aHUN

Tewma 6. Bognsiii 6ananc u mexanusm ero | OIIK-8, [IK-1 YCTHBIM  ONPOC;  BBIIOJHEHUE

peryJiupoBaHusl y paCTEHUN pa3InIHbIX 1abopaTOpPHBIX 3a/IaHHH;

9KOJIOTMUYECKUX TPYIIIL. pedeparbl, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHKE

Tema 7.  ®wuswmomormueckas  pousb | OITK-8, TIK-1 YCTHBIA  OMpPOC;  BBIMIOJIHEHUE

OTJENbHBIX 3JEMEHTOB MHHEPAIbHOTO 1a60paTOPHBIX 3aJlaHuM;

MUTaHUA MOATOTOBKA JOKJIaja U
MIpEe3eHTaIIH

Tema 8. [TornorurensHas u | OIIK-8, [IK-1 | ycTHBII oOmpoc; BBITIOJIHCHHE

BBIJICJIUTEIIbHAS NEeATENBHOCTh 1ab0paTOPHBIX 3aTaHUN

KOPHEBOU CHCTEMBI

Tema 9. @wusnonoruvyeckue ocHOBeI | OITK-8, TIK-1 YCTHBIA  OINpPOC;  BBINIOJIHEHHE

pPUMEHEHHSI YA100peHHUH 1a00paTOPHBIX 33aTaHUN

Tema 10. Crpykrypnas opranmsamus | OITK-8, I[TK-1 YCTHBIM  OIPOC;  BBIIOJIHEHHE

(hOTOCHHTETHUECKOT O anmnaparta pacTeHUit nabopaTOpPHBIX 3a/1aHHH;

pedepatbl, TUCbMEHHBIE OTBETHI




Ha BOIIPOCHI, TCCTUPOBAHUC

Tema 11. CeeroBas ¢aza poTocuHTe3a OIIK-8, [IK-1 YCTHBI  OIPOC;  BBIIOJIHEHHE
1a00paTOPHBIX 3aTaHUN

Tema 12. Ilyte yraepona B ¢otocunrese | OIIK-8, [TK-1 YCTHBI  ONPOC;  BBIIOJHEHHUE

(TemHuoBas (aza dhoTocHHTE3A) 71a00paTOPHBIX 3aaHUHN

Tema 13. 3aBucumocth (orocunTeza ot | OIIK-8, [IK-1 | ycTHBIH OmNpoC; BBIMOJTHEHUE

(haKTOpOB BHEIIHEH CPeIbl J1200paTOPHBIX 3aJaHUN

Tema 14. OOwmas  xapakrepuctuka | OIIK-8, IIK-1 | ycTHBII oOmpoOC; BBIIOJHEHHUE

JIbIXaHUs ¥ ero (epMeHTHas cucTeMa 1a00paTOPHBIX 3aaHUN

Tema 15. IlpeBpamenue Bemects u | OIIK-8, [IK-1 | ycTHBIi ompoc; BBINOJHEHUE

BBIICJIEHUE DJHEPrMM B  JIbIXaTEIbHOM 1a60paTOPHBIX 3aJlaHuM;

npouecce pedepaTsl, TUCbMEHHBIE OTBETHI
Ha BOMPOCHI, TECTUPOBAHUE

Tema 16. Kunetnka npixanus u ero pois B | OITK-8, [TK-1 YCTHBIA  OMpPOC;  BBITIOJHEHHE

IIPOAYKIIMOHHOM IIpoLiecce 1a00paTOPHBIX 3aJaHUN

Tema 17. O6men oprannyeckux BemecTs B | OIIK-8, [TK-1 YCTHBIM  ONPOC;  BBIIOJHEHUE

pacTeHuu 1a00paTOPHBIX 3aJaHUN

Tema 18. Cunte3 HykimenHoBbix kuciaot u | OITK-8, TTK-1 YCTHBIA  ONpPOC;  BBINIOJIHEHUE

caMocOOpKa KJIETOUHBIX CTPYKTYP 71a00paTOPHBIX 3a/laHui

Tema 19. BemecTBa BTOpUYHOTO OIIK-8, I[1K-1 YCTHBIM  OIIPOC;  BBIIIOJIHEHHE

IIPOUCXOXKACHHS U UX POJIb B PACTEHUAX 1a00paTOPHBIX 3aJaHUN

Tema 20. O6ume 3akoHomepHoctu pocta | OIIK-8, [TK-1 YCTHBI  ONPOC;  BBIIOJHEHUE

Y Pa3BUTHS PACTCHUI 71a00paTOPHBIX 3a/1aHu

Tema 21. dutoropMoHsI OIIK-8, TTIK-1 YCTHBIM  OMPOC;  BBINIOJHEHUE
1a00paTOPHBIX 3aJIaHui;
pedepaTsl, TMCbMEHHBIE OTBETHI
Ha BONPOCHI, TECTUPOBAHUE

Tema 22. Kynbsrypa wuzonupoBansbsix | OITK-8, [TK-1 YCTHBIM  OIPOC;  BBIIOJHEHHE

TKaHEW U KJIETOK PACTCHMI J1a00paTOPHBIX 3aaHUI

Tema 23. 3aBucumocts pocta u passutusa | OIIK-8, [TK-1 YCTHBIM  ONPOC;  BBIIOJHEHUE

pacTeHuii OT PaKTOPOB CPEIBI. ab0paTOPHBIX 3aaHUN

Pu3n0JIOrus MOKOS Y PACTEHUMN

Tema 24. ®usunonorunyeckue ocHoBsl | OIIK-8, [TK-1 YCTHBIM  OIPOC;  BBIIOJHEHUE

YCTOMYMBOCTU PACTEHUHN K MEPUOIUYECKU 1a60paTOPHBIX 3aJlaHuM;

U choy4yailHO JeHCTByIOUMM (akTopam pedepaThl, TUCbMEHHBIE OTBETHI

CpeJibl Ha BOMPOCHI, TECTUPOBAHUE

[TpomexxyTouHas aTTecTarus OIIK-8, TTIK-1 9K3aMeH (YCTHBIH)

1.5. Onucanune nokaszaresneil GopMUpPOBaAHUS KOMIIETEHIUH

Kox xomnerennuu

Ili1anupyemble pe3yJbTaThbl 00y4eHUs (I0KA3aTeJH)

OIIK-8 3HAThH:
PacCTUTEITHLHOTO

OpraHu3Ma,

pa3BUTHUS PaCTEHUHN
yMeTh:

MEXaHU3MBbI

0COOEHHOCTH

OpraHu3Ma,;
poJIb
KUBHCACATCIBbHOCTU
(U3NONIOTUN PACTHTEIBHOW KIIETKH, (POTOCHHTE3a, IbIXaHHs, POCTa U

OTJEJIBHBIX
pacTeHuni;

CTPYKTYpHO-(YHKIIMOHAIBHOM

XUMHYIECKHI
XUMHYECKHUX

COBpPEMEHHBIE

OpraHu3aIuu
PacTUTEIHHOTO
JJIEMEHTOB B
MpPEJICTAaBICHUS O

COCTaB

CUCTEMAaTU3UPOBATh 3HAHUSA O PACTUTEIBHOM OpraHU3Me,
MOJIyY€HHbIE TpPU H3YYEHUH HAyYHOW JIMTEpaTyphl; OOBSACHATH pPOJb
OMOJIOTHYECKMX MeMOpaH B IKH3HEAEATEIbHOCTH KJIETKH; PacKpPbITh
IIPOTEKAaHUsl OCHOBHBIX (DHU3MOJOTHYECKUX IPOIECCOB;
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CpaBHMBaThb M JIeJlaTh KOHKPETHBIE BBIBOJBI; TPaHC(HOPMHPOBATH
yueOHble HaBBIKH B IPO(ECCHOHAIbHBbIC; IPUMEHATh 3HAHUA 110
¢usnonorun pacteHui JUIE  (GOPMHUPOBAHUS MATEPUATHCTUUECKOTO
MHUpPOBO33PDEHUSI  MBIIUICHUS LIKOJBHMKOB; OpraHu3oBaTh palboTy
IIKOJIBHUKOB TI0 TIPOBEICHUIO SKCIIEPUMEHTOB MO (PU3UOJIOTUH PACTEHU,
OpPraHU30BBIBAaTh IIPOBEACHUE IOJIEBBIX M J1a0OPATOPHBIX OIBITOB IO
(U3NONIOTHH PaCTEHU.

BJaJeTh: (PU3HOIOIHYECKUMHU TOHATUAMH HEOOXOIUMBIMH [l pEIIEHUS
MIEJarorMYeCKuX W HAYYHO-METOAMYECKMX  3aJad; Hay4YHOU
TEPMHHOJIOTHEH, IIPUMEHAEMON IE: ONMCAHHUSA OCHOBHBIX
(U3MOOTHYECKUX TPOLECCOB; HABBIKAMU aHalu3a (U3NOIOTHIECKUX
LIUKJIOB; NpaBUJIaMU OpPTaHU3alUU U IPOBEIeHUs HAOII0IEHUHM 1 OIBITOB
10 (pU3MOJIOTUU PACTEHUI, HABbIKAMU TPYNIIOBOM W WHAMBUYaJIbHOMN
paboTbl B XoJe  y4yeOHOro,  Hay4yHO-UCCIIEJOBATEIILCKOTO U
podecCHOHATBLHO-TIEIarOTHYECKOr0 MPOLIECCOB.

[NK-1 3HaTh: creuupuKky (QU3NOJOTUYECKUX MPOLECCOB, CBSA3aHHBIX C
0COOEHHOCTSIMH TPHUKPEIUICHHOTO0 TUIA CYIIECTBOBAHUS Yy pPacTEHUI;
MEXaHU3MbI IPOTEKAHUS M PETYIBIUHU MPOIIECCOB, CBI3aHHBIX C KH3HBIO
pactenuil (MOTJIOUICHHE BOABI M1 MHUHEPAIbHBIX BEIIECTB, (POTOCHHTE3 U
IBIXaHWE, POCT W PAa3BUTHE); MEXAaHMW3MBI aJaNTallid PACTCHHH K
U3MEHSIONIMMCSL  YCJIOBUSIM ~ CpEIbl; MEXaHH3Mbl  B3aUMOJACHUCTBUS
pacteHuii B OworeorneHos3e; (HU3UOJIOTHUECKYI0 POJb pAcTCHUN B
ounochepe

YMeTh: TIOJB30BaThCS COBPEMEHHBIMH METOJAaMH HCCIICIOBAHUS TIPU
W3yYEeHUH PACTeHUH M TMPOLECCOB, MPOTEKAOIMX B HHUX; I'PAaMOTHO
U3JIaraTh TEOPETUYCCKUI MaTEepHal O )KU3HU PACTHTEIBHOTO OPraHU3Ma,
BECTH TUCKYCCHUIO; UCIIOJIb30BATh 3HAHUS, MTOJYYCHHbIE B 3TOM Kypce, B
CBOCH TPAKTHYECKOW JEATEIbHOCTH; paboTaTh C TEXHUYCCKHM
o0opynoBaHueM  (PHU3HONIOTHYECKON JabOpaTOpUH, TpPU  PEIICHUH
THUIOBBIX MPO(ECCUOHANBHBIX 3a/1a4

BJaJeTh: METOJAaMHU aHain3a (U3UOJOTMYECKOTO COCTOSIHUS PacTEHUI
METOJIaMH JJa0OPATOPHBIX M IMOJIEBBIX (H3HOJIOTHYSCKUX HCCIICIOBAHUM,
OKCHEPUMEHTAJBHBIX ~ HAONIOJCHUH; TEXHUKOW  (DU3MOIIOTHYECKHUX
na0opaTOpHBIX ~ pabOT; OCHOBHBIMH  HABBIKAMU  OOpalICHHUS  C
1a00paTopHBEIM  000pYJOBaHMEM; HAaBBIKAMU OOpa0OTKM W aHaIH3a
MOJTyYaeMbIX DKCIICPUMEHTAIBHBIX JIAHHBIX

1.6. KpuTepun oneHMBAHHUS KOMIETEHIMIT HA Pa3HBIX ITanax ux popMupoBaHUs

CucremMa oueHUBaHUS Y4eOHBIX IOCTUKEHUI CTY/IEHTOB
04HOI popmbI 00yUeHH I

Buj yueOHoii padboThI KoanuectBo 0a/110B
BrinonHeHue 1a00opaTOpHBIX pabOT U YCTHBIE OTBETHI 25
CamocrositenbHas pabora 30
KontposbHas padora 5
OK3aMeH 40
HToro 3a cemectp: 100

CucremMa onleHMBAHUSA Y4eOHBIX JOCTHKEHUI CTYIEeHTOB
04HO0/3204HOIi popMBbI 00yUeHHSI

Bup yueOHo#i padoThl KosnunyecTBo 6a/1110B

BoinosiHeHue 1abopaTOPHBIX padOT U YCTHBIE OTBETHI 25




CamocTrosTenpHas paboTta 30
KonTponbHast pabora 5

DK3aMeH 40
HToro 3a cemecTp: 100

HakonurteabHasi cucTeMa oneHuBaHud YK3aMeHna no 100-0aaanHoM KaJgae

YeTtoipexodal- 100- BykBenHas mkaJja, coorsercrByomas 100-6anibHoli mkamne
JbHAfA cUcTeMa |DaJLIbHas
OlleHUBAHUS IKaJja
IK3amMeHa/
3ayera
Otnuano/ 90-100 A — OTIIMYHO — TEOPETUYECKOE COJIEpP)KAHHE Kypca OCBOEHO
3a4TEHO MOJTHOCTBIO, 0€3 MpoOesIoB; HEOOXOAUMBIE MPAKTUYECKUE HABBIKU
paboTBl C OCBOGHHBIM MaTepuaioM Cc(HOpPMHpPOBAHBI, BCE
MPEAyCMOTPEHHBIE TPOrpaMMO OOydeHHs Yy4ueOHBbIC 3aJaHus
BBITIOJTHEHBI, KAY€CTBO MX BBIIIOJIHEHHUS OIICHEHO YHUCIIOM OallioB,
0JIM3KUM K MAaKCUMaJIbHOMY
Xoporo/ 83-89 |B — oueHb XOpOIIO — TEOPETUUECKOE COJIEepKaHHE Kypca OCBOEHO
3a4TeHO MOJTHOCTBIO, 0e3 MpoOesIoB; HEOOXOANMbIE TPAKTUYECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MaTepHaJIOM B OCHOBHOM C(OPMHUPOBAHBI,
BCE MPEAYCMOTPEHHBIE MPOrpaMMoil 0OydeHus: ydeOHbIe 3aIaHus
BBITIOJTHEHBI, KAYECTBO BBIIOJIHEHUSI OOJIBITMHCTBA U3 HUX OLIEHEHO
HHCIOM 0aJUIOB, OJIM3KHM K MAaKCUMAJIBHOMY
Xoporo/ 75-82 C — XO0pomio — TEOpEeTHYECKOE COJEpiKaHHe Kypca OCBOEHO
3a4TEHO MOJIHOCTBIO;  HEKOTOpbIE  MPAKTHUYECKHE  HAaBBIKU  PabOTHI
C OCBOCHHBIM MaTepHaIOM C(HOPMHPOBAHBI HEIOCTATOYHO; BCE
MpeIyCMOTPEHHBIE TporpamMmoii oOydeHus: y4yeOHbIE 3adaHHA
BBITIOJTHCHBI, KA4eCTBO BBIIOJIHCHUS HHU OJTHOTO W3 HUX HE
OIICHEHO MMHHMAJbHBIM YHCJIOM O0aioB, HEKOTOpPbIE BHUIBI
3aJIaHUH BBITTOJIHEHBI C OIUOKAMU
Y noBnerBo- 63-74 D - yIOOBNETBOPHUTENBHO — TEOPETHYECKOE COJACpIKaHUe
putenbHo/ TUCIUIUIMHBI  OCBOGHO YAaCTHYHO, HO TMpOOeNbl HE HOCAT
3a4TEHO CYILIECTBEHHOT'0 XapakTepa; HeoOX0IMMbIe IPAKTHUECKHE HABBIKH
paboThl C OCBOGHHBIM MaTE€pPHajJIOM B OCHOBHOM C(OPMUPOBAHBI;
OOJBIIMHCTBO  MPEIYCMOTPEHHBIX  MPOrpaMMoON  00y4eHHs
y4eOHBIX 3aJJaHUN BBIMOJTHEHO, HEKOTOPHIE U3 BBHITIOJHEHHBIX
3aJIaHHM, COAEPIKAT OMMUOKH
VY noBneTBo- 50-62 E — mocpeacTBEHHO — TEOPETHUECKOE COZIEPIKaHNE Kypca OCBOSHO
putenbHo/ YaCTHYHO,  HEKOTOphIE  MPAKTUYECKHE  HAaBBIKKU  pabOTHI
3a4TEHO He COPMUPOBAHBI, MHOTHE MPEAYyCMOTPEHHBbIE MPOrpamMMon
oOyueHHst ydeOHbIE 3aJaHMs HE BBIMOJIHEHBI JIMOO KadyecTBO
BBIMIOJTHEHUSI HEKOTOPBIX U3 HUX OIEHEHO YHCIOM 0asuios,
OJIN3KUM K MUHUMAJIEHOMY
Heynosnetso- 21-49 FX — HeyI0BIIETBOPUTEIHHO — TEOPETHUECKOE COJIEPIKAHUE Kypca
puUTeNbHO/ HE OCBOEHO YaCTUYHO; HEOOXOIUMBbIE MPAKTUYECKUE HABBIKH paOOThI
3a4TEHO HE C()OPMUPOBAHBI; OOJIBIIMHCTBO IIPEAYCMOTPEHHBIX
nporpaMMoii 0O0y4deHusl y4eOHBIX 3aJaHUN HeE BBIOIHEHO 100
KaueCTBO HX BBHITIOJIHEHHSI OIICHEHO YHCIOM OaJljioB, OJM3KUM
K MUHUMAQJIbHOMY; TPH  JOTMOJHHUTEIHHOM CaMOCTOSITEIbHON
paboTe HaJ MaTepHarsoM Kypca BO3MOXKHO IOBBIIICHHE KayecTBa
BBITMIOJTHEHHSI YU€OHBIX 3aJaHUI
HeynoBneTBo- 0-20 F — HeymOBIETBOPUTENHFHO — TEOPETUUECKOE COJEpkKaHUE Kypca
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pUTEeNbHO/  HE HE OCBOCHO; HEOOXOJIMMBIC TMPAKTUYECKHE HABBIKU PaOOTHI
3a4TEHO He copMUPOBaHBI, BCE BBINIOJIHCHHBIC y4eOHBIE  3ajaHUs
colepkar rpyOble OMIMOKH, TOTOJHUTEIbHAS CaMOCTOSTEIbHAS
paboTa Hajg MaTepHalioM Kypca HE MPUBEIET K KaKOMY-JIHOO
3HQUMMOMY TIOBBIIICHUIO KAauecTBa BBIMIOJHEHUS  YYEOHBIX
3aJaHul

1.7. O6pazen ogopmiieHHsI IK3AMEeHANIMOHHOI0 OnJieTa

MHUHHUCTEPCTBO IMPOCBEILIEHUS
POCCUNCKOM ®EJEPALIIN

®EJEPAJIBHOE
TOCYJAPCTBEHHOE BIOJKETHOE OBPA30BATEJBHOE YUPEXJIEHUE
BBICILIEI'O OBPA3OBAHUSI
«JIYTAHCKHWM TOCYJAPCTBEHHBIN NEJATI'OT'MYECKH YHUBEPCUTET»

2026/2027 yuedHblii rox

NHCTUTYT ECTECTBEHHBIX HAYK
kadeapa omosorumn

9K3aMeH (YCTHBIN/MMCbMEHHBIN) IO TUCHUTIIMHE «PU3M0JI0THS PACTEeHUI»
Kon/nasBanus HaIpaBJICHUS IMOJITOTOBKH 44.03.05 Ileparornueckoe
oOpa3zoBanme (¢ AByMsi npopujiamMu odOpasoBanus) Xumus. buoJsiorus.

O0PO/O3PO

3K3AMEHAIIMOHHBIN BUIET Ne 1

1.Ucropust pa3BuTusi (GU3MOIOTUM pacTeHuid. Buuabl mnpeBpaileHui,
COCTABJSIIOLIME  JKU3HEHHBbIE  Tpouecchl y  pacteHuil. OCHOBHBIE
HaIpaBJICHUS UCCIIEIOBAHUN B (DU3HOIOTMH PACTEHUM.

2.0cMOTHYECKHE CBOICTBA pacTUTENbHON KiIeTKH. [loHATHE ocMOTHYECKOe
JaBJICHUE, TYPrOpHOE JaBJIEHHUE, COCYIask CUJla KIIETKU.
3.IIponeMoHCTpUPOBATH BAMSHUE TEMIEPATYPHI HA CKOPOCThH ABMXKCHUS
LUTOIJIA3MBI.

Y TBepKACHO Ha 3acenanuu Kadenpbl OUoIorny,

npoTokoI Ne  oT«  » 2026 1.
3aBenytomuii kadenpoit H.B. Bonruna
DK3aMeHaTop C.B. Ilerpenko




2. KOHTPOJIbBHO-OLHEHOYHBIE CPEJICTBA

2.1.OueHo4YHbIE CPeACTBA TEKYIIEr0 KOHTPOJISI

Bonpocel 1J151 THCEMEHHOT0 KOHTPOJIS
1. Berumcaute ocMmotuueckoe naasienue 0,2 M pactBopa KCl npu t = 7°C,
M30TOHWYECKUH K03(pPHUIIMEHT JaHHOTO pacTBOpa paseH 1,8.
2. Cocymias cuna kietku (S) 0,5 MIla. Yemy paBHO TypropHoe nasicaue (1) aToi
KJIETKH, €CJTU OCMOTHUYECKOE JIaBiieHue 3Toil kiuetku 1,2 Mlla?
3. Uemy paBHO ocMmormueckoe npasiaeHue 0,1 M pactBopa TIIIOKO3BI IpU
temmneparype 20°C?
4. KneTka HaXxoIuUTCSI B COCTOSHHH ITOJTHOT'O HACBINIEHUSA BOJIOH. OCMOTHYECKOE
napieHue kietoyHoro coka 0,8 MIla. YUemy paBHBI coCyIas CWJIa U TYPropHOE
JABJICHUE 3TOW KJIETKU?
5. Knerka HaxomuTCs B COCTOSIHUM TIIOJHOTO 3aBsiiaHusl (HAYMHAIOUIETOCs
iazmonu3a). Yemy paBubl 7 U P, eciii ©3BeCTHO, 4TO COCyIasi Cujia KJIETKU paBHA
0,5 Mlla.
6. Kak mpoucxonut Habyxanue ceMsiH?
7. KakoBa 3aBHCHUMOCTb 3TOTO Tpollecca OT COJEP’KaHUS OCHOBHBIX 3aIacHBIX
BELIECTB?
8. [Touemy jieTOM KOpHEBOE JaBJICHUE HE MPOSIBISIETCS UIIM TIPOSBIISIETCS TOIBKO Y
TPaBSHUCTHIX PACTEHUH B OUYCHB BIIAKHYO TIOTOY?
9. OOBSICHUTH MEXaHU3M TIOCTYIIJICHUS BOJIBI B KJIETKA KOPHSI U MEPEIBUIKEHUE €€
0 KCUJIEME.
10. IToGer, B3BemeHHBI cpa3y Tocie cpe3anus, umen maccy 10,26 T, a gepe3
3 mun — 10,17 r. Ilnomans muctheB mobera pasHa 240 cm? Omnpemenurs
WHTEHCHUBHOCTb TPAHCTIMPAIINH.
11. 3a BereTauMOHHBIA MEpPUOJ pACTEHUS HaKONWIM 2,1 k2 OpPraHUuYecKOro
BemecTBa M ucnapwid 525 kr  Boabsl. OmnpenenuTh  MPOIyKTUBHOCTH
TpaHCIIUPAIIHH.
12. Yemy paBeH TpaHCIUPAIMOHHBIA KOA(h(UIIMEHT nepeBa, HCIApUBIIETO 3a
BETE€TAllMOHHBIN MEpUoA 2 m BOABI U HAKONMBIIETO 3a 3TO Bpems 10 kr cyxoro
BewecTna’?
13. Macca BbIceueKk JUCThEB J0 HachimieHus Obuta paBHa 0,90 T (mM3), a mocie
JIBYX4acOBOTO MPEOBIBAHUS B BOJE /10 MOJHOTO HACHIIICHUSI OHA yBEIUYUIACh J0
1,12 r (my). Onpene/uTh BEMUYHHY BOJHOTO NS(PHIIMTA KJICTOK JIMCTa, BBIPA3HUB ¢
B %.
14. Onpenenutb cymMMapHOE BOJONOTpeOJeHHE (M cyy.) AO0JOHEBOro cajna Ipu
3aIlJIaHUPOBAaHHOM yposkae 125 1/ra u koadduiuente BomonorpedacHus (Kgoy)
450.
15. HaGyxanue 6eKkoB (TuapaTaims).
16. Ocmoc u ero mokazatenu. PacturensHas KiieTka Kak OCMOTHYECKasi CHCTEMA.
17. TlornonieHue BOJIbI PACTEHUEM.
18. KopHeBoe naBieHUE, €r0 3aBUCUMOCTD OT BHEIITHUX U BHYTPCHHHUX YCIIOBHH.
19. Tpaucnmparusi, peryITMpOBaHNE TPAHCTTUPAIINHA PACTCHUEM.



20. MeTtoap! 3MEpeHUs TPAHCIIMPALINN, TTOKA3aTENN TPAHCTIUPAIIH.

21. JIBurarenu moToka BOJIbl B PAaCTEHUHU.

22. BonHblll 6anaHC pacTEHUH.

23. MexaHu3Mbl pPETyJIUPOBaHMS BOAHOTO OallaHCca y pacTEeHUN pPa3IuYHBIX
AKOJIOTHYCCKUX TPYTIIL.

24. HeoOxoMuMble PACTEHUIO MUHEPATBHBIE DJIIEMEHTHI (MUKPO-, MAKPOAJIEMEHTHI).
25. A3or, ero ycBosieMble (hOpMbI U ()YHKITUU B PACTCHUH.

26. JIlnarHocTHKa MUHEPAIHHOTO MTUTAHUS PACTEHUIA.

27. MexaHu3Mbl TIOTJIONMIEHUST MHUHEPATbHBIX BEIIECTB KOPHEBOM CHCTEMOM
pacTeHusl.

28. KopHEeBBI€ BBIJICTICHUS M X POJIb B YEPEIOBAHUN KYJIBTYP.

29. Bnusinue BHEITHUX ()aKTOPOB HA MOTJIOTUTENbHYIO AKTUBHOCTH KOPHEH.

30. MunepaibHOE TTUTaHNE PACTCHHUI B OHTOTCHE3E.

31. ®dusznonornyeckrue OCHOBBI MPUMEHEHHUS YI00PECHHMIA.

32. BeipamyBanue pacTeHuid 0€3 MOUBBHI.

33. Ilpm yuere ¢OTOCHHTE3a METOJOM TMPOCACHIBAaHUS OBLIM TIOJYYCHBI
CIAeNyIOlIMe JaHHBIE: IUIOMAAL JIMCTheB 3,12  1aM%  IPOOIDKMTEIBHOCTD
skcno3uuu 20 MUHYT, KOJIMYECTBO pacTBopa Oaputa B morjotutene 50 mu. Ha
TUTPOBAHUE M3PACXOJI0BAHO: KOHTPOJIb (06€3 pacTeHns — 36 MJI COJITHON KUCIIOTHI,
onbIT — 49 mi). KoHueHTpauust KUCA0ThI TakoBa, YTo 1 Mi skBuBaneHTeH 0,3 mr
CO,. BbluuCIUTh UHTEHCUBHOCTh (POTOCUHTE3A MO MIPUBEICHHBIM JTaHHBIM.
34.Cyxast macca pacTeHHUsl KyKypy3bl B Hauajieé Y4ETHOTO Mepuoia cocrasisiia 9,2
r, uMes mIomaps guctbes 140 cm?. Crycers 10 queit cyxas Macca yBEIMUMIACh 10
12,6 1, a pacTeHUs UMENU yKe ILIomanb JUcTheB 206 cM?. OnpeneanTh YUCTYIO
POLYKTUBHOCTH (JOTOCHHTE3A, BHIPA3UB €€ B I/MCYTKH.

35. Paccuurtare BemmumHy QotocuHTeTHdecKkoro mnoTeHnuana (PII) mocesa
O3MMOM TMIIEHUIIBI TPU TUIOMATU (PUTYPHI, 3aKIIOYEHHOW MEXKIy KpUBOU U
NEKaIHBIMU OTPE3KaMH, PpaBHOM 28 cM?. MacmTa® KOOpAUHAT IPUHATH PaBHBIM 10
000 M2 o ocu opauHar u 10 gHEl 10 ocu abeuumcc.

36. 3a mepuoja BereTaluu KyKypy3bl, BbIpallMBaeMoi Ha 3€pHO, Ha 1 ea mocesa
nocrymaer 83,8%10° MJIk COJIHEYHOM »SHEprMM. B  opraHumueckoil Macce
OMOJIOTMYECKOTO YPOKas M3 DTOW DHEPIMHM HakKalmBaerca auimb 16,7*10°MJIx.
Onpenenutey ko3pduument noneznoro aeiicreus (KIIHA) dorocunreza mocesa
KYKYpY3bl, BbIpa3uB €ro B %.

37. 3a mepuoa Beretaluu KyKypy3bl Ha mmpore JlyraHckoil oOjacTd mepuo
(orocunrerndyecku aktuHOM pamuanun (O ) cocraBuser 83,8%10° MJDk.
KanopuitHocts Oumomaccel ((|) pacTeHHil MNpuUHATH paBHOM 16,76 MJDK/KT.
Onpenenuth MaKCHUMajdbHO BO3MOXKHYIO BEJIWYUHY OHMOJOTHYECKOTO YpoxKas
(Véuon) C YIETOM MPUXOJIA COTHEUHOM SHEPTUM.

38. JIuct kak opran oToCHHTE3A.

39. XopormiacTel: COCTaB, CTPOCHHE, (PYHKITUH.

40. TIurmMeHThI XJIOPOILIACTOB.

41. CgeroBas (ha3za poTtocuHTE3A.

42. Metabonusm yraepoja npu dotocunrese (Cs-, Cy4- myTh Potocunteza, CAM-
MeTaboJIN3M).



43. ®oTOBIXaHHE.

44, MeTtonpl onpenesieHus: GOTOCHHTE3A.

45. 3aBucuMocTbh PoTOCHHTE3a OT (PAaKTOPOB BHEIIHEHN CPEb.

46. doTocuHTE3 M ypOXKau.

47. CBEeTOKYJIbTYpa CEIbCKOXO035IHCTBEHHBIX PACTCHUM.

48. TlepeuncnauTe TPOMEKYTOUYHBIE MPOMYKTHl a’dpPOOHOTO JIBIXaHUS, KOTOPBIC
MIOJIBEPTat0OTCS:

a) nexapookcumupoBanuio (ormemieHuo COy);

0) OKHCIIEHUIO (OTHSATHE BOAOPO/IA).

49. Ha TutpoBanue wucxomHoro Oaputa wm3pacxomoBaHo 18 mz HCI, a nHa
TUTPOBaHUE OapUTa OMBITHOW KOJIOBI, TIOCIIE YACOBOTO AKCIIOHUPOBAHMS HABECKU
npopocumx cemsd B 10 e, ymwio 13 mz HCl. Omnpenenuth MHTEHCHBHOCTD
IbIXaHus, ecad u3BecTHO, 4To 1 v HCI skBuBanenren 2,2 me COs.

50. Tlo cymmapHOMYy ypaBHEHHIO pacCuMTaTh AbIXaTenbHbIA KodhdummenT (1K)
IIPU OKUCIIEHUH TJ1I0K03b1 0o CO; u H0.

51. Tlo cymMapHOMY YpaBHEHHIO PAcCCUHMTATh ABIXATEIbHBIA KOIPOUIIUEHT MpU
okuciaenuu 10 CO, u H>O xupa tpuoneuna, umeromiero Gopmyiy: Cs7H1040.

52. Tlo cymmMapHOM YpaBHEHHUIO PacCUMTaTh ABIXAaTEIbHBIA KOA(D(GUIMEHT Tpu
okucaennu 10 CO; n H»O NMUpOBUHOTPATHON KUCIOTHI, SOJTOYHOW M STHTAPHOU
KUCIIOTHI (hopmyna mpuBeaeHa B ke Kpeodca).

53. 3HaueHHe IBIXaHUS B )KU3HU PACTEHUHN.

54. CoBpeMEHHOE TPEACTABICHUE O MEXaHU3ME OMOJIOTMYECKOTO OKHCIEHUS U
BOCCTaHOBJICHHS.

55. MuToXOHApUN KaK OpraHesuIbl a3pOOHOTO JIbIXaHUS.

56. ®epMeHTHas cucTeMa JIbIXaHUS.

o/. I'nukonms.

58. [uxn Kpebca.

59. IlenTo30dhochaTHBIN UK.

60. MeTob! onpeeeHus IbIXaHUs U €ro MOKa3aTeIIH.

61. 3aBUCUMOCTb JIbIXaHUSI OT (PAKTOPOB CPEIBI.

62. Ponb npixanusi B IpOAYKIIMOHHOM MPOILIECCE.

63. CuHnres, pacrnaj ¥ B3aMMHOE MTPEBPAILIEHUE YTIIEBOIOB.

64. CunTe3 u pacnaja )KUpoB.

65. O6MeH aMUHOKHUCIIOT U OEJIKOB.

66. BuraMHHBI U UX POJIb B PACTEHUSX.

67. Ponp B pacTeHMHM OPraHMYECKUX KHUCIOT, 3(PUPHBIX Macel, aJKaJIOuO0B,
TJIMKO3UIOB, TyOUIIbHBIX BEIIIECTB.

68. B3anMocCBs3b Mpo1eccoB 0OMEHA BEIIECTB B PACTEHUSX.

69. BHYTpUKIETOUHBIN, MAPEHXUMHBIN U (DIIO3IMHBINA TPAHCIIOPT ACCUMUJISIHTOB B
pacTeHuu.

70. ®duToropMoHbI (OMOCHHTE3 U CIIEKTP OMOJIOTUIECKOTO JACHCTBUSA).

71. ®u3unoiorus MPOpacTaHUs CEMSH.

72. ®a3pl OHTOTEHEe3a PACTUTEIBHON KIETKH.

73. Tunsl pocTa pa3nTUYHBIX OPraHOB Y PACTCHHM.

74. Koppensiys, pATMUYHOCTb U TIEPHOIUIHOCTD POCTA; MOJISPHOCTb.
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75. JIBM>KeHUS paCTEHU.

76. MeTo1bl U3MEpEHUsI CKOPOCTU POCTA.

/7. 3aBUCUMOCTb pOCTa OT BHYTPEHHUX (PAKTOPOB.

78. Temneparypa kak (paxTop, peryIUpyOuuii pOCT U pa3BUTHE PACTCHHIA.

79. CBer kak (hakTop, peryJIUpyroUHil poCcT U pa3BUTUE PACTCHHIA.

80. BiusiHue BIa)XHOCTH MOYBHI U MUHEPAIBHOTO MUTAHUS HA POCT U PAa3BUTHE
pacTECHUH.

81. ®u3non0THs BETEHUS, OTIOIOTBOPEHUS B (POPMHUPOBAHUS 3aBS3H.
82.0u3nonorust CTapeHus pacTeHUM.

83. ®uznonorus nokos y pacteHuil. [lpuemsl ero HapyleHus: U IpoJIeHus.
84.3aMTHO-IPUCITIOCOOUTENBHBIE PEAKIIUU PACTEHUH MPOTHB MOBPEKIAIOIINX
BO3JICUCTBHIA.

85. Xo010710-, MOPO30yCTOYMBOCTH PACTEHUH.

86. 3UMOCTONKOCTh paCTCHUIA.

87. XKapo- 1 3acyX0yCTOMYUBOCTh PACTEHUA.

88. Peaknus pacTeHuii Ha 3aCOJICHUE TIOYBHI.

89. 'a30yCTOMYMBOCTH PACTEHUM.

90. YcTOWYMBOCTH pPAacTEHUI MPOTUB BEIIECTB, MPUMEHSEMBIX IS OOpHOBI C
BpENUTESIMH, OOJIE3HIMU U COPHSIKAMHU.

91. Ob1as xapakTepucTiKa (PEpMEHTOB U UX CTPYKTYpHas OpraHu3aiusl.

92. Cnenu(puIHOCTh M MEXaHU3M JICHCTBHS (PEPMEHTOB.

93. Kimaccudukanus 1 HoMeHKIIaTypa (epMEeHTOB.

94. Cnoco6bl MONMBA U UX BIUSHAE HA MUKPOKIMMAT arpo(uTOIeHO30B.

95. IloporoBble 3HAYEHHS BIIAXKHOCTU IIOYBBI, JOMYCKAa€Mble Ha OPOILIAEMBIX
y4acTKax.

96. Pa3paboTka parMOHAIBHBIX PEKUMOB OPOIICHUS CEITbCKOXO03HCTBEHHBIX
KyabTyp (dopMysnbl pacdyera CyMMapHOTO BOJOIOTPEOJIEHUSI, OpPOCUTEIbHOU
HOPMBI, TOJIMBHON HOPMBI).

97. CriocoOpbl onpeieneHus: BpeMeHH MOJTUBA.

98. IIpu3HaKky HETOCTATOYHOCTH MUTATENIbHBIX 3JIEMEHTOB B PACTCHHH.

99. IloTpeOHOCTH pacTeHUl B ANIEMEHTAaX MUHEPAIbHOTO MMUTAHUS B OHTOTE€HE3e.
100. Cucrema nmpuMeHeHHS yI00pEHUH.

101. IlpuemMsbl, yMEHbBIIAIOIIME TEPHO/] MTOCICYOOPOYHOTO JO3PEBAHUS Y XJICOHBIX
3JIaKOB.

102. Cnoco0bsl TpeAanoceBHONM 00pabOTKM CeMsIH C JJIMTEIbHBIM IOKOEM
(ctpatuduxanus, ckapudurams).

103. ITpuembl HapyIICHUS W TIPOJIJICHUS IMOKOS y KITyOHEeH KapToders.

TeMbl 1J151 TOATOTOBKY MYJbTHMEAUNHBIX NPe3eHTAllUi U pedepaToB:

1.®usnonorus u OMOXUMHUS PACTUTEIBHOU KIETKH.
2.Du3N0I0ro-0MOXUMUYECKUE TTpoliecchl pacTenuit. DOTOCUHTES.
3.Pu3nonoro-6MOXMMHIECKHE TIPOIECCH pacTeHui. J{pxanue.

4 MuHnepanpHoe ntutanre. GU3noaorudeckas pojib MaKpO3JIEMEHTOB.
5.MunepanbHoe nutanue. PU3noI0rnyecKas pojib MUKPOIIEMEHTOB.
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6. Poct u pa3BuTHe pacTeHMIA.

7. ®UTOrOPMOHBI: THOOEPEIIIHBI, ayKCUHBI, TUTOKUHUHBI.
8. [Ipucnoco6is1eMoCTh U YCTOMUYMBOCTh PACTEHUHN K HEOIArONPUSI THBIM

dakTopam cpenbl.

I_[eJ'DIMI/I BBIITOJIHCHU L pe(bepaTa AJ1 CTYACHTA SABJIAIOTCA: OBJIAJICHHC HAYaJIbHBIMHA
HaBBIKaMH PICCJIGI[OB&TGJILCKOﬁ ACATCIIBHOCTH, (I)OpMI/IpOBaHHG YMCHI/Iﬁ 0606H13TI>

H CHUCTCMAaTU3HPOBATH HaqubIﬁ TCKCT,

V3y4YEHHBIA MaTepuall.

pa3BUTHE YMEHUN AHAIM3UPOBATH

@dopMmanbHble TpebOBaHMS K TEKCTy pedepara onpenenstorcss 3HAYCHUSIMU
napameTpoB, yCTaHaBIMBAaeMbIX B mporpamme Word.
ITapamerps! cTpanuipl. Ilossa: BepxHee — 2 cM, HUXKHEE — 2 CM, JIeBOE — 3 CM,

npaBoe — 1,5 cM. Pazmep Oymaru — A4.

®opwmar. Lpudt — Times New Roman, kerips — 14,
Ao03an. BeipaBauBanue — mo mmpusHe. Orcrym: cieBa — 0 cMm, crnpaBa — 0 cwm,
nepass ctpoka Ha 1,25 cm. HatepBan: nmepen — 0 nr., mocme — 0 T,

MEK 1y CTPOUYHBIA — OJIMHAPHBIH.

Howmepa crpanunn. [lonoxxeHue — BHU3Y CTpaHULbI, BBIPABHUBAHUE — OT IIEHTPA,
kernb — 12. Ha TuTynpHOM JmcTe HOMeEp He mnpoctaBiserca. Hymepanus
HA4YMHAETCS CO CTPAHUIIbI OIJIABJICHUS C HOMepa 2.

3arof0OBKM MEYATAIOTCS MO HEHTPY MOIY>KUPHBIM IpudToM 0Oe3 MEepeHOCOB U

TOYKH Ha KOHIIC.

Kpurtepuu u nokasarenu, HCOIb3yEeMbIE IPH OIlEHWBaHUH pedepaTa

XapakTepucruka

TpeOGoBaHus 1O CTPYKTYpE U
0(hOPMIICHUIO

[TpoayKT caMoCTOSTeTbHON PabOThI
CTyJCHTA, IPEACTABIISAIONINI COOOM
KpaTKOE M3JI0KEHUE B MUChMEHHOM
BU/IE TIOJIYYCHHBIX PE3yJIbTaTOB
TEOPETUUYECKOT0 aHaIN3a
ompeieIeHHOM HayYHOU (yueOHo-
MCCJICIOBATEIILCKOI ) TEMBI, TJIC aBTOP
PaCKpBIBAET CYyTh HCCIICTyEeMOM
pOOJIeMbI, TPUBOAUT PA3TINYHBIE TOUKU
3pEHHUsI, a TAK)KE UCIIOJIH30BAHHBIC
coOCTBEHHBIC B3TJISA/IbI HA HEE.
Pedepat — cObop u npeacTaBieHue
MCYEPITBIBAIONICH HH(POPMAIIUH 10
3aJIaHHON TeME U3 Pa3TUYHBIX
VCTOYHUKOB, MPUBEICHUE NHTEPECHBIX
¢dakToB

1) TUTYJIbHBIH JIUCT;

2) iaH paboThI C YKa3aHUEM CTPAHUI
Ka)KI0r0 MyHKTA;

3) BBeeHUE (00OCHOBAHUE
aKTyaJIbHOCTH, BEIOpAaHHOMN ISt
W3YUYEHUS] TEMBI JIJIsl TEOPUU U
PAKTUKH);

4) TeKCTOBOE M3JI0KEHUE MaTepuaa 1o
BOIIPOCAM IJIaHa C HEOOXOJUMBIMU
CChUIKaMU Ha ucTouHuKH (20-25 c1p.);
5) 3aKIIOUYCHHUE;

6) CIHUCOK MCITOJIb30BAaHHBIX
JTUTEPATYPHBIX UCTOYHUKOB,;

7) NpUIIOKEHUSI, KOTOPBIE COCTOSIT U3
Tabnui, Gororpaduii, Tuarpamm,
rpauKOB, PUCYHKOB, CXEM

ANTOpUTM OlleHHBaHUA pedepaTa

‘ [Toka3arenu

‘ bamn
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YMeHue CTpyKTypupOBaTh, BBIIEIATH TJIaBHOE U 00001maTe Matepuan: | 0,5
-000CHOBaHHME aKTyaJIbHOCTH TPOOJEMbl M TEMbl [JIi TEOPUU H
PAKTUKH;

-COOTBETCTBHUE IJlaHA TeMe pedepara;

-0XBaT TJIAHOM BCEX aCIeKTOB CPOPMYIUPOBAHHON TEMBI;
-COOTBETCTBUE COJICP)KAHUA TEME U TUlaHy pedepara;

-[I0CTaHOBKA MPOOJIEMBI 1J1s1 00CYXKICHUS;

-(opMynpoBaHre BHIBOJIOB MO KXKIOMY maparpady;
-opMyspoBaHUEe BHIBOJOB MO BCel paboTe;

-CHUCTEMaTHU3allus U CTPYKTYpUpPOBAaHKUE MaTepHuaa;

-IIOJTHOTA U TIIyOMHA PACKPBITUS OCHOBHBIX MOHSTHI MPOOJIEMBI;
-TPaMOTHOE UCIOJIb30BaHNE TEPMUHOJIOTHUH;

-COIOCTABJIEHUE PA3JIMYHBIX TOUEK

3peHus o npodeMe U3ydeHUs;

-HAIM4KhEe COOCTBEHHOH aBTOPCKOM IIO3MIIMH, CaMOCTOSTEIBHOCTH
CYXXJIeHU; popMylIUupoBaHUE COOCTBEHHOI'O OIEHOYHOI'O OTHOIIEHUS
K paccMaTpUBaEMOMY BOIIPOCY.

YMeHue paboTarh ¢ IEPBOUCTOYHUKAMH 0,5
-BbIJIeJIEHUE TJIaBHOTO;

-aJIeKBaTHOE M3JI0)KEHUE MBICIIU aBTOpa NEPBOMCTOUYHUKA
COOCTBEHHBIMHU CJIOBAMH WJIH C MCIIOJIB30BAHUEM
UTUPOBAHUS;

-yMECTHOE U JIOCTAaTOYHOE IIUTHPOBAHHUE MEPBONCTOYHHUKOB;
-HCII0JIb30BAHME IS OCBEIICHUS BEIOPAHHOW TEMBI HE MEHEe
5—7 UCTOYHHUKOB;

-KpyT, TIOJIHOTA UCIMOJIb30BAHUS JTUTEPATYPHBIX HCTOYHHUKOB T10
poOseme

I'pamoTHOCTB: 0,5
-0TCyTCTBUE Opdorpaduuecknx, CHHTAKCUYECKUX, ITYHKTYallMOHHBIX
OmunOOoK;

-IPaMOTHOCTB U KYJIbTYpa U3JI0KEHUS,

- HAYYHbIN CTUJIb

Ymenue ohopMIISITh TUCbMEHHYIO pa0oTYy: 0,5
-paBUILHOE OPOPMIIEHHE CCHIJIOK Ha UCIOJIB3YEMYIO JINTEPATYPY;
-rPaMOTHOE COCTABJIEHUE CIHCKA UCIIOJIb30BAHHOM JINTEPATYPbI;
-cobuoienne TpedoBaHui K ohopmileHUIO U 00bEMY pedepaTa

Hroro 2

Kpumepuu oyenxu:

2 6anna CTaBUTCA, €CIIM BBIMOJTHEHBI BCE TPEOOBAHMS K HANMCAHUIO U 3AIlUTE
pedeparta: oOo3HaueHa mnpobiieMa U OOOCHOBaHa €€ aKTyalbHOCTb, CHEJIaH
KpaTKH aHaM3 Pa3IMYHBIX TOYEK 3PEHHs] Ha paccMaTpUBaEMylOo TpoOiemMy u
JIOTUYHO U3JIOKEHa COOCTBEHHAs MO3UIUSA, CPOPMYJIMPOBAHBI BBIBOJBI, TEMa
packpbITa MOJHOCTHIO, BBIIEPKAH 00bEM, COOJIOICHBI TPEOOBAHUS K BHEIIHEMY
o(OpMIICHUIO, TaHBI MPABWIILHBIE OTBETHI HA JOTIOTHUTEIIbHBIE BOITPOCHI.
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1,5 6anna — ocHoBHBIE TpeOOBaHUs K pedepaTy U €ro 3aiuTe BBIIIOJIHEHBI, HO IPU
ATOM JOMYyUIEHbl HEJAOYEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JI0KEHUU
MaTepuaia; OTCYTCTBYET JOrMYecKash IOCJIeOBATEIbHOCTh B CYXKICHUSX; HE
BbIIEp)KaH o00beM pedepaTa; UMEIOTCS yOymieHuss B 0opOpMIICHUH; Ha
JIOTIOJTHUTEJIFHBIC BOMPOCHI TIPH 3aIIUTE JIaHbI HEMTOJIHBIC OTBETHI.

1 6ann — WUMEIOTCA CYUIECTBEHHBbIE OTCTYIUIEHHUS OT TpeOOBaHMI K
pedepupoBanuio. B yacTHOCTH, TeMa OCBElIeHa JIMIIb YaCTHUYHO; JOMYIICHBI
(dakTHueckue OWMOKM B COAEpX aHUU pedepara WM TOpU OTBETE Ha
JIOTIOJIHUTEIIbHBIE BOTIPOCHI; BO BPEMS 3aIUTHI OTCYTCTBYET BBIBO/I.

0,5 obanna — tema pedepatra HE pacKpbiTa, OOHAPYKUBAECTCS CYIIECTBEHHOE
HEMTOHUMAaHUE POOJIEMBI.

0 6annoe — pedepat 00ydarOIMUMCs HE MPEICTaBIICH.

Bomnpocsl 1J1s1 yCTHOT0 onpoca:

1. ®usnonorus pacTeHU: NPEAMET, 3a1a41 U MECTO B CUCTEME
OMOJIOTUYECKUX JUCIUTIIINH.

. CTpyKTypHast opranu3anus paCTUTEIbHONU KIETKHU.

. XMMHYECKHI COCTaB, CTPOCHUE U (DYHKIIMH KICTOYHOW CTCHKH.

. MeMOpanbl poToMIa3Mbl, UX COCTAB, CTPYKTYpa U (PYHKIIMH.

. MexaHu3MBbl NOTJIOIIEHUS BEILIECTB PACTUTENBHON KIIETKH.

. ®epmeHThI, 0011IMe CBOMCTBA U POJIb B IPEBPAIlICHUH BEIIIECTB.

. PerynsTopHble CHCTEMBI KIIETKH.

. Peakuun nportoruiazMsl Ha MOBPEXKAAIOIIME BO3ICUCTBHUS.

. 3nauenne H20 B xu3Hu pacrenuii. [lonsiTue 0 BOTHOM pexuMe, BOAHOM
OanaHce U BOTHOM JChUIIHTE.

10. Conepxanue u cocrossuue H20 B pactenusix. @opmbl BOBL.

11. KopueBas cucrema — opras NOTJIOIIEHUS BOJIBI.

12. OcHOBHBIE ABUTATENN BOJAHOTO MOTOKA B pacTeHud. [linay, ryrramus.

13. buonoruyeckoe 3HaYEHUE TPAHCIIUPALUNH. JINCT Kak Oprad TpaHCHUPALUU.
14. MexaHn3M yCTBUYHOM PETYJINPOBKU TPAHCIUPALMHU. THIIBI yCTBUYHBIX
JIBUOKCHUM.

15. 3aBUCMMOCTB TpaHCIIUPALMK OT BHEIIHUX YCIOBUM U €€ CYTOYHBIN XOJ.
16. ®uznosiornyeckre OCHOBBI OPOIIEHHUS C.-X. KYJIbTYP.

17. ®orocuntes. 3nauenue padbot K.A. Tumupszena B usydeHuu GoTOCHHTE3A.
18. JIuct xak opran (hOTOCHHTE3A.

19. XnoporuiacTel, UX COCTaB, CTPOCHUE U (PYHKIUH.

20. IIurMeHTHI 3€€HOT0 JUCTA, UX XUMUYECKAS TPUPOJIA, ONTHIECKHE
CBOWCTBA U 3HAYECHUE.

21. CBeroBas ¢aza ¢porocunTesa: GoToPU3NIECKUl 1 POTOXUMHUUECKUN ITAIbI
U X 3HAUYCHHE.

22. TemnoBas (a3za porocunreza 'y C3 - pactenuit (1ukin KaiabBuna).

23. C4 — nyth porocunTesa (1uki Xetua u Ciadka): CyUHOCTh U
Ouosoruueckas pob.

24. CytouHasi TUHaMHUKa 1 CE30HHBIN X0/ (DOTOCHUHTE3A.

O 0 31O DN B~ LW
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25. 3aBUCUMOCTb (POTOCHHTE3a OT BHEIIHUX U BHYTPEHHUX (PAKTOPOB.

26. JlHeBHasl IMHAMUKA U CE30HHBIE U3MEHEHUs (POTOCHUHTE3A.

27. ®OTOCUHTE3 U YPOXKail.

28. OcHOBHBIE MOKa3aTeH, XapaKTepu3yroire (GOTOCHHTETUUECKYIO
AKTUBHOCTb PACTEHUH.

29. Iuxmueckoe B HeMUKIMIeckoe hoTodochopuIupoBaHue.

30. JIpIxaHH€E U €r0 3HAYCHUE B KU3HU PACTEHU.

31. CyOcTpathl AbIXaHMS U IbIXaTeIbHbBINA KO (UILIHEHT.

32. Crpoenue, cBOWCTBA U (DYHKIIMM MUTOXOHIPUH.

33. OkcunioperyKTas3bl, X XuMU4YecKas npupoja u GyHKIUU.
34.AnaspobHas (aza: XUMHU3M, JTOKATA3AIUS B KIIETKE U POJIb.
35.AspobHas (daza: XuMu3M, JIOKAJIM3aIKs B KJIETKE U OMOJIOTMYecKasi poJib.
36.0neKkTpoHHAas 1eNb AbIXaHUS U OKUCIHUTENbHOE (hOCHOpUIIMPOBAHUE.
37.3aBUCHMOCTb JIbIXaHUS OT BHYTPEHHUX U BHEIIHUX (PAaKTOPOB.
38.MakpodsiIeMeHThI, UX YCBOsieMble POPMBI U POJIb B )KU3HU PACTCHUI.
39.MuUKpO3JIEMEHTHI, UX YCBOsieMble (JOPMBI U POJIb B JKU3HU PACTCHUH.
40.KopeHb kak opras MnorjioleHus 3JIEMEHTOB MUHEPAIIbHOTO TUTAHUS.
41.AHTaroHM3M MOHOB, IPUPOAA U 3HAYCHHE B )KU3HHU PACTCHUM.

42 .BnusiHre BHENMTHUX WX (aKTOPOB HA MOTJIOIICHHE (CBET, TEMITepaTypa,
KOHIICHTpAIUs KUCIopoaa U T.]1.).

43 .IIpeBparieHue a30THCTHIX BEIIECTB B pacTeHUsIX. 3HadeHue pador J[.H.
[IpsiHUITHUKOBA B U3yYEHUU a30THOIO OOMEHa.

44.®U3M0I0TNYECKHE OCHOBBI MPUMEHEHHUS YA0OpEHUIA.
45.®uznonornyeckas pojib U CTPYKTypHast OpraHu3aus OJUKHETO U JaJIbHErO
TpaHCIOPTa JIEMEHTOB MUHEPAJIBLHOTO MUTAaHUS B PACTEHHH.
46.0co0eHHOCTH YCBOEHUS MOJICKYJIIPHOTO a30Ta PACTCHUSIMH.

47.Poct pacrenuid. @a3bl pocTa KIETOK.

48.Tunsl pocTa OpraHoB pacTeHUN (MEPUCTEMBI).

49.BnusHre BHEIIHUX YCJIOBUIl HA POCT pacTeHU (TemnepaTypa, BojJia, CBET,
KHUCIIOPOJ], MUHEPATIbHOE MMUTAHUE).

50.'opMoHBI pocTa pacTeHHUI. AyKCHHBI, THOOEPENIMHBI U UX IPUMEHEHHE.
51.1IUTOKMHUHBI U APYTUE CTUMYJIATOPBI pocTa. IX IpUMEHEHHE B C.-X.
POU3BOJICTBE.

52.PerynupoBaHue pocTa CBETOM. DKOJIOTHYECKask poiib (PUTOXpoma.

53. PocToBbIE KOpPENSLUU U PETEHEPALIMN PACTEHUM.

54.0OHTOrEHE3 U OCHOBHBIE 3TAlbl PA3BUTHUS PACTCHUIA.

55.JIBv>keHust pacTeHui. Tponu3mel, HACTHUH.

56.I'my0okuii ¥ BBIHYKJICHHBIN MMOKOW pacTeHUH, OMOJIOTMYECKOE 3HAUCHUE
IIOKOSI.

57.Perynsuus npoueccoB Mokos (ckapudukanus, crpaTu@ukaus).
58.SpoBuzanms. Y cioBus HEOOXOAUMBIC TSI €€ MPOXOKICHHSL.

59. ®oronepuroausM. OTHOIIEHHE pACTEHUN K POTONEPHOIUMY.

60. ®opmupoBaHue CeMsH U I0A0B. PU3NOIOTMYECKHUE OCHOBBI OJIYYEHUS U
XPaHEHUS] CEMEHHOIO MaTepHaa.

61. JKapoyCcTOMYMBOCTH paCTEHUIA.
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62. 3acyXx0oycTOMYMBOCTb pacTeHuil. 3HaueHue padbot H.A. MakcumoBa B
U3YUYEHHUH 3aCYyXO0YCTOMYMBOCTH PACTCHUIA.

63. Boanblii 6anaHc U 3aBsjaHUE PACTEHUM.

64. DKONI0rnYeCcKUe TPYIIIbI 3aCYyX0YCTOMUUBBIX PACTEHUIM.

65. X010/10yCTOMYMBOCTb pacTeHu. CriocoObI OBBIIIICHUS
3aCYyXO0YyCTOMYMBOCTH PACTEHUM.

66. Mopo30yCcTOWYNBOCTh pacTeHUH. [IpuauHbl rudenu pacTeHui OT MOpo3a.
67. BnusiHue oTpuLaTeNbHbIX TEMIIEPATYp Ha (U3HOJOTUYECKHUE MPOIECCHI.
CriocoOblI 3aKanuBaHMUsl.

68. 3UMOCTONKOCTbh PACTCHUH.

69. CoseycTONYMBOCTD pacTeHNn. [IpuunHBI BpETHOTO BIMSHUSA COJIEN.

70. DKONIOTUYECKHUE TPYIIIBI COJIEYCTOMYUBBIX PACTEHUM.

71. I'a30yCTOMYUBOCTDH PACTEHUM.

72. ®U310I0r0-0MOJIOTMUYECKIUE OCHOBBI YCTOMYMBOCTH PACTEHUN K
UH()EKIIMOHHBIM 3a001€BaHUSIM.

73. @U3MOIIOTHUS CTAPEHUs PACTEHUM.

74. ®U3n0NOrMYecKue 0COOEHHOCTH dTara 3pejoCT U Pa3MHOKEHUSI.

75. Bnustnue ynbTpaduonaeToBOro U3y4eHus Ha PU3NOIOTHYECKUE MPOIECChI
B PACTECHHUH.

76. UHrubutopsl pocta pacTeHui (TepreHOUHbIE U (PeHOIbHBIE HHTUOUTOPHI)

TecToBBIC 3a1aHUS:

Bompoc 1.

[Iportecchl TpaHCasAIMU (CHHTE3 O€JIKa) OCYIIECTBIISIOTCS:
1) nm3ocomamus;

2) chepocomamu;

3) pubocomamu;

4) siApBIIIKAMHU.

Bormpoc 2.

Cunres pubocomansHoit PHK ocymectBisiercs:
1) sapeikamu;

2) SHJIOIIIA3MAaTHYCCKUM PETHKYIYMOM;
3) annapatom ["onbmxu;

4) TOHOILJIACTOM.

Bomnpoc 3.

MUuUTOXOHIPHH SIBISIIOTCS IEHTPaMHU:

1) porocunresa;

2) AbIXaHUS,

3)3amacaHusl JTUIUIOB;

4)CUHTE3a TIACTHU/I.

Bomnpoc 4.

XJI0pOIUIaCThI — IIEHTPHI:

1) npIxaHus;



2) porocuHTe3A;

3) KOHIIEHTpAIIUU MPOIYKTOB META00IN3MA;

4) cuHTEe3a JIUIHIOB.

Bomnpoc 5.

CuHTe3 GENKOB CBSI3aH C:

1) mu3ocomamu;

2) IIMOKCHUCOMAaMHU;

3) TpaHyISAPHBIM YHAOIIA3MATHYECKIM PETUKYITyMOM;
4) TIIagKUM SHIOTUTA3MaTHUSCKAM PETHKYITYMOM.
Bomnpoc 6.

Teuenue memOpaH — 3TO TpoIieCC:

1) Tpancdopmanm mamopan (I11P —

anmapart ['onpxu — T1a3mMaieMma);

2) pa3pyiieHue MeMOpaH;

3) nepemMereHUe MEMOpaH B KIIETKE.

Bompoc 7.

CuHTe3 NTUMHUIOB CBSI3aH C:

1) TmagKuM 3HIOTIIA3MAaTUYECKUM PETUKYITYMOM;

2) aMUJIOILIACTaMU;

3) BaKyoJIbIO.

Bompoc 8.

B nporecce cunTes3a miazManeMMbl aKTUBHO y4aCTBYIOT:
1) mepokcucomsl;

2) BaKyoJib;

3)cuctrema ['onbaxy;

4) XpOMOTLIIACTHI.

Bompoc 9.

DYHKITUY HAKOTIJICHUS TPOMEKYTOYHBIX U KOHEYHBIX TTPOTYKTOB META00IM3MA U
OCMOPETYJIISIIIAN BBITTOTHSIOT:

1) mm30coMBI;

2) BaKyoJu;

3) NEeWKOILIACTHI;

4) sapo.

Bompoc 10.

MukpodunaMeHTbl 00eCeUnBaIoT:

1) cuHTE3 YIIIeBOAOB;

2) IbIXaHUE;

3) BHYTPHKJICTOUHBIC IBIKCHUS M IEPEMEHHYIO BSI3KOCTh THAJIOTIIIA3MBI;
4) TypropHoe JaBJICHHE.

Bomnpoc 11.

[MuaponuTryeckas akTMHBHOCTH (paclierIeHUE MOTUMEPHBIX COSTMHEHUIA Ha
MOHOMEpHI XapaKTepHa:

1) nu30coMBI;

2) XJIOpOILIACTHI;

3)aMHIIOILIIACTHI.
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Bompoc 12.

3amacHoi KpaxMaJj pacTUTEIbHBIX KIETOK COCPEIOTOUEH B:
1) xnoporacrax;

2) amuIioIUiacTax;

3)xpoMoruiacrax;

4)BaKyoJIsx.

Bompoc 13.

Bricokas cTeneHb CTpyKTypHO-(OYHKIIMOHATBLHON U PepeHTalK KIETKU KIETKH

Ha pa3IMYHbIC OPTaHOM bl XapaKTepHa:

1) sykapuoram;

2)pokapuoTam;

3) BUpycam.

Bompoc 14.

Cpenu nepeunciaeHHbIX HUkKe (UTOrOPMOHOB YKaKUTE BEIIECTBA
UHTUOUPYIOLIETO JEHCTBUSA:

a) AyKCHH;

0) abcr3oBas KUCIIOTA;

B) THOOEpEITUHBI;

T) 3TUJIEH;

1) IUTOKAHUHBI.

Bomnpoc 15.

®uUTOropMoH, 00pa3yIOIIUNACS B alMKAJIbHBIX 30HAX CTEOJeH U B MOJIOABIX
JUCTBAX; MUTPUPYIOIINI BHU3 MO CTEOIII0; CIIOCOOCTBYIOIIMIA PACTKEHUIO
KJIETOK IyTeM pa3MsTr4eHUsl KIIETOUHBIX CTEHOK; CTUMYJINPYIOIUN
MUTOTHYECKOE JIEIICHNE KIETOK — B KYyJIbTYPE TKaHEel COBMECTHO C
UTOKMHUHOM; o0ecrieunBaromui AugpepeHnanuo TKaHen B MOJb3y
KOPHEBOI CHCTEMbI, HA3bIBACTCA:

a) AyKCUHOM,;

0) ru66epeNIMHOM;

B) IIUTOKUHUHOM;

) aOCIIM30BOM KHUCIIOTOM;

1) DTUJICHOM.

Bomnpoc 16.

VY Ka)KuTe MpoIecchl, B KOTOPbIX aKTUBHAS POJIb MPUHAMJICKUT THOOEpEIUIHHY:
a) MpopacTaHue CEMSIH;

0) IIBETCHHC;

B) IPOOYKICHUE CIISAIIUX MTOYEK;

') UHIyUUPOBaHHE 00pa30BaHUs NAPTEHOKAPIHUECKUX IJIO/I0B.

1) IEPEXO]I B COCTOSTHUE MOKOSI.

Bomnpoc 17.

[IpoOy>xaeHne Ccrsmx Mo4YeK Ha pacTeHUH, 3aMeJIEHUE MPOIIECCOB CTapEHUs
JUCTHEB 00ecTeunBaeTcsi PUTOrOPMOHAMU:

a) AyKCHUHOM,;

0) ru66epeIMHOM;

B) IUTOHWJIMHOM;
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') aOCIIM30BOM KHUCIIOTOM;

1) STUJICHOM.

Bomnpoc 18.

VYyacTue B CTPECCOBBIX PEAKIHUSAX PACTUTEIHHOTO OPTaHU3Ma, B TOM YHUCIIE
IIPY HEXBATKE BOJIBI U TIPU MTEPEXO0/JIE B COCTOSTHUE 3UMHETO TTOKOS,
IPUHUMAET:

a) ayKCHH,;

0) rub0epeuH;

B) IMTOKUHUH;

r) abciM30Bas KUCIIOTa;

1) STUJIEH.

Bomnpoc 19.

Co3speBanue I0I0B, YBAIaHNE IBETKOB M JINCTHEB, OOIINI MPOIIECC CTAPEHUS
PACTUTEIBHOTO OPTaHU3Ma MTPOXOIUT MPU AKTUBHOM Y4aCTUHU TOPMOHA!
a) ayKCUHa;

0) rub6epemmHa;

B) IIUTOKMHUHA;

') aOCIIU30BOM KHCIIOTHI;

1) STUJICHA.

Bomnpoc 20.

B xoxe sBomtoninu 6uocdepst 0011ee CHUKEHNE TEMIIEPATYPHI Ha TIJIAaHETE
ObLTO 00ECTIEYEHO MPOIIECCOM:

a) doTocunTe3a (mouemy?);

0) neixanus (mouemy?);

B) (hukcamuu azora (mouemy?).

Bompoc 21.

B npouiecce poTocuHTe3a KOIMYECTBO CBOOOHOM dHEprun B Ouocdepe:
a) He u3MeHsercs (nouemy?);

0) Bo3pacraet (mouemy?);

B) CHIKaeTcs (mouemy?).

Bomnpoc 22.

K peakiusim cBeToBO# (ha3bl OTHOCATCS:

a) GOTOCUHTE3 BOJIBIL;

0) oopazoBanue 3—docdornuiepara;

B) oopazoBanue ATP;

r) oOpaszoBanue »puTpo3o—4—docdara;

1) BocctanoBiienue NAJIP NAJIPH + H+;

) aKTUBUPOBaHUE XJI0poduiLa.

Bomnpoc 23.

3eNIeHbIH IIBET MOJICKYJIbI XJI0poduiIa 00YCIOBICH HATMINEM B HEH:

a) YeThIPEX MUPOJBHBIX KOJIEIT;

0) moppupuHOBOTO si7pa (CUCTEMBI MUPOJIBHBIX KOJIEIT);

B) aToma Mg

Bomnpoc 24.

YkaxxuTe JTMHBI BOJH, HanbOoiee 3 (PEeKTHBHO UCITOIB3yeMbIC B IPOIIECCE
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¢doTocuHTE3A:!
a) 300 um — 400 HMm;
6) 400 aM — 500 HM;
B) 500 HM — 600 HM;
r) 600 aM — 700 HM;
1) 700 am — 800 HM.
25. KiteTouHble OpraHOU/Ibl, KOTOPbIE OCAXKIAIOTCS MpU 00JIee HU3KUX CKOPOCTIX
HEHTPU(PYTUPOBAHUSA, — ITO. ..
a) sapa
0) TM30COMBI
B) MUTOXOHPUHN
') puOOCOMBI

26. KiteTouHbIX OpraHouIbl, KOTOPBIE OCAKIAIOTCA MPHU 00JIe€ BHICOKMX CKOPOCTSIX
HeHTpUGYTUpOBaHUs, — 3TO. ..

a) siapa

0) TM30COMBI

B) MUTOXOHIPUHU

') puOOCOMBI
27. Tlog MHKpPOCKOIIOM 3a JBMDKCHHEM IIUTOIUIa3Mbl B KJIETKAX 3JI0JICH MOXKHO
Ha0II01aTh Y...

a) BaKyoJIu

0) xJoporuiacra

B) siipa

I') MUTOXOHJIpU I
28. B pacrurenbHOW KIETKM B OOJBIIOM KojuyecTBe (B % Ha ChIpYIO Maccy)
cozepxarcs. ..

a) HEOpraHUYECKue BellecTBa

0) Oenku

B) BOJa

T') HYKJICHHOBBIE KUCIIOTHI

5. Opranoufipl, cojepxariue XJaopopuiul, — 3T0...

a) XJIOPOILIACThI

0) pruOOCOMBI

B) JICHKOILIACTHI

I') BAKyOJIu

29. llutockeneT 1000 pacTUTENHHOMN KIETKU MPEICTABIIEH. ..

a) MUKpOTpyOOUKaMu U MUKpO(UIaMEHTaMU

0) OMJTUITHTHBIM CIIOEM

B) IUIA3MOIECMaMH

T') IIUTOIJIa3MOM
30. KoMIOHEHT OTCYTCTBYIOIIMI B paCTUTENBHOMN KIIETKE. . .

a) TMKTUOCOMA

0) Makpocoma

B) IOJIKCOMA
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r) pubocoma
31. CTpyKTypHYIO OCHOBY KJIETOYHOW CTEHKH COCTABIISIET. ..
a) 1eJUTI0I03a
0) dochommmuast
B) MOHOCaXapuabl
) Kpaxmain
32. CumIact — 3To...
a) COBOKYIHOCTb MPOTOIJIACTOB U MEX(PUOPHIIISAPHBIX MOJOCTEN
KJIETOYHBIX CTEHOK
0) COBOKYIMHOCTh MPOTOIUIACTOB BCEX KIJIETOK, COCJIMHEHHBIX
nJa3MojiecMaMu
B) COBOKYIHOCTb MEXKJIETHUKOB U MEXK(PUOPUIUISIPHBIX IMOJIOCTEH
KJIETOYHBIX CTEHOK
I') COBOKYITHOCTb MEPTBBIX U KUBBIX KJIETOK TKaHEH PaCTECHUI
33. IIma3zmomecMbl — ITO. ..
a) HUTH UUTOIUIA3Mbl, COCJMHSIONINE IUIA3MOJU3UPYIOIIUNCS
IIPOTOILIACT C KJIETOYHOM CTEHKOU
0) HUTH LUTOIUIA3MBbI, MPOXOJIAIINE YEPE3 MOPHI B KIIETOYHON CTEHKE
U COEUHSIONINE
MPOTOIIACTHI COCETHUX KIIETOK
B) OYEHb TOHKHUE BBIPOCTHI [IUTOTIA3Mbl, TPOHU3BIBAIOLIE HAPYKHBIE
CTEHKH BCEX KJIETOK
AMUJIEPMBI JIUCTA U JOXOSIIHNE 10 KYTUKYJIbI
r) TOJCThIE BBIPOCTHI IUIaA3MAaTHYECKOWM MeMOpaHbl, OTBEYAIONIUE 3a
KaWUISIPHOE MUTaHUE KOPHS

2.2. OueHoYHbIEe CpeCTBA sl MIPOMEKYTOUYHOM aTTecTauuu (IK3aMeHy)

1. ®usumonorust pacreHuid Kak Hayka. Mertonbl ¢usnonorud. CoBpeMeHHbIE
poOIeMbl (PU3UOIOTUH PACTCHHI.

2. CtpoeHue u (DyHKIIUH OCHOBHBIX OPTaHOUIOB PACTUTEIHLHON KIICTKH.
3. Ctpoenue, coctaB U (PyHKITMH [IUTOILIIA3MBI.

4. Ctpoenue u GpyHKIMA MeMOpaH.

5. Ilormoiienue 1 BeIEIEHNE BEIIECTB KIETKOM.

6. [ToHsiTHE O OMOAIEKTPUUECKOM TIOTCHITHAJIE KIICTKH.

7. BHOXUMMYECKHM COCTaB KJIETKU: HYKJIICMHOBBIC KHUCJIIOTBI U MAKPOIPTUYICCKUC
BCIICCTBA.

8. YrneBoasl B paCTEeHUH, UX 3HaueHnE. MOHOCaxapHabl.
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9. Onurocaxapuasl U MOAMCaxapyuabl B paCTEHUH, IPUMEDBI.

10. AMUHOKHCIIOTBI U OCJIKH, NX CTPOSHUE, Kiaccuukarus u QyHKIIAH.
11. ®epMeHTHI U UX KIIacCU(pUKAIUSL.

12. JIlunuael, ux 3Ha4eHue u crpoeHue. KoncranTel macia.

13. Ancopb6rust u nuddysus, 3axkoHsl Duka.

14. Ocmoc, ero 3HaY€HUE B )KM3HU PACTEHUI, OCMOTHYECKOE JaBJICHUE.
15. [lonaTHE O BOJHOM MOTEHIIHAATIE.

16. ITpoHHIIaeMOCTh UTOIIA3MBI JJIS1 BOZBI, TOCTYIJICHHE BOJBI B KJIETKY, 3aKOH
Bant-T'ododa.

17. IlocTyrieHne BEMECTB B KIETKY M MTPOHULAEMOCTD LIUTOILIA3MBI.
18. Typrop, nnazmonn3, Ier1a3MoIIn3, 3HAUYEHUE B KU3HU PACTCHUMN.
19. 3naueHne BOJBI B )KU3HU PACTEHUN, €€ CBOICTBA.

20. ®opmbl BOABI B paCTEHUH, U €€ PU3NOIIOTUYECKAS POJIb.

21. TepMoguHaMHYECKHE OCHOBBI BOJOOOMEHA.

22. IlornouieHue BOABI PACTEHUEM, KOpPHEBas CHUCTEMa KaK OpraH MOTJIOMICHUS
BO/IBI.

23. OCHOBHBIE IBUTAaTEIN BOJHOI'O TOKA.
24. CocrostHue ¥ (OpMbI TIOUBEHHON BOJIBI.

25. Koadduument 3aBananua. MepTBelid 3anac Boabl. DHU3MOIIOTMUECKH CyXUE
IIOYBBI.

26. KopHeBoe naBieHue, €ro 3aBUCUMOCTh OT BHEUIHUX U BHYTPEHHUX YCJIOBUM.
27. Tpancnupanusi, €€ 3Ha4€HHUE B )KU3HHU PACTCHUM.

28. CTpoeHHE YCThUI], UX 3HAYEHHUE B JKU3HU PACTECHUI.

29. Buapl TpaHCciMpaiuu.

30. OCHOBHBIE MEXAHU3MBI, PETYIUPYIOLINE YCTBUUHYIO TPAHCIIUPALIUIO.

31. CyroyHas OuHaMHMKa COCTOSIHUSI YCTBUI M €€ 3aBUCUMOCTb OT BHEIIHUX
YCJIOBH.

32. [loka3arenu U METOJbI ONPEICTICHUS TPAHCIIUPALIUH.
33. D¢ (heKTUBHOCTH UCIIOIB30BAHUS BObI IIOCEBOM.
34. ®U3MO0JIIOrHYECKHE OCHOBBI OPOILICHHS.

35. MUcnonb3oBaHue mapaMeTpoOB  BOJOOOECIEUEHHOCTH  pPacTEHUH  MpH
IPOrpaMMHUPOBAHUH YPOIKAEB.
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36. Ponb 3en€HbIX pacTeHUM U 3HaYeHUE mpoiiecca (POTOCUHTE3a

37. JIuct xak opraH ()OTOCHHTE3A.

38. XnoporacThl, UX CTPOEHUE U XUMUUYECKUN COCTaB.

39. [IurMeHTsI 3eEHBIX PACTEHUM.

40. XuMH4YecKue U ONTUYSCKHUE CBOMCTBA XJI0podua.

41. ConHeUHBINH CBET KaK UCTOYHUK SHEPTUHU B Mpoliecce GOTOCHHTE3A.
42. Metonpl onpenesieHns: GOTOCMHTE3a CENbCKOX03SIMCTBEHHBIX PACTCHUH.
43. XemuocmoTtuueckas teopusi oopazoBanus ATD I[1.Mutyena.

44. uxnuueckoe u anukinyeckoe porodochopunrpoBanue.

45. CBeroBbIe peakiuu (poTocuHTesa.

46. TemuoBble peakiuu poToCHUHTE3a, UK KaibBuHA.

47. Pa3nooOpazue mnyteit dortocunTeza, C4- nyth (mukn Xerua-Ciieka), MyTh
TOJICTSTHKOBBIX.

48. doToabpIXaHHE.

49. BiiisiHre BHENTHUX U BHYTPEHHHUX (DaKTOPOB Ha Tportecc (OTOCHHTE3A.
50. MeTobl M3y4deHus mokazatesei poTocuHTesa.

51. JIHeBHOIA, CyTOUYHBIN U CE30HHBIN X0 (POTOCUHTE3A.

52. ®OoTOCUHTE3 U ypoxkKail, MyTH MOBBIIIEHUS TPOAYKTUBHOCTU (DOTOCHHTE3A.
53. 3HaueHue ObIXaHUS B KU3HU PACTECHUM.

54. I'nukonu3. ['eHeTnueckas CBs3b MEXIY JbIXaHUEM U OpOKEHHEM.

55. IIpoMexyTOUYHBIE TPOAYKTHI IbIXAHUS.

56. Huxn Kpebca u okuciurenbHoe GochopusinpoBaHue.

S’7. @epMEHTHI IbIXAHUS.

58. Teopus oxucnenusa A.llannaguna u A.baxa.

59. Cybctpartel npixanus. [pxareabHblid KO3QPUIUEHT.

60. [lentozodocdaTHbIi MyTh JbIXaHUS.

61. [ THOKCUIATHBIN MyTh ABIXAHUS.

62. [lornouieHre MUHEPaIbHBIX BEIIECTB PACTEHHUEM.

63. ®u3nosoruyeckas pojab MaKpOIJIEMEHTOB.

64. Ou3noIOrnyYecKasi pojib MUKPOIJIEMEHTOB.
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65. IlormonieHre MUHEPAIBHBIX BEIIECTB PACTEHUEM.
66. @usnosornyeckas poib azora. KpyroBopor azora B mpupo/ie.
67. Kitaccudukanys 3J1eMeHTOB B pacTeHUIX. OpraHoreHsl U 30JIbHBIC DJICMCHTHI.

68. Tloxoil. Buasl nokos. ®usnonornyeckue OCHOBBI MOKOs. CrIOCOOBI HApYIICHUS
Y TIPOJIJICHUS TIOKOSI.

69. JIBrykeHus pacTeHUM. Tponu3Mbl U HACTHH.
70. Poct pactenuii. @a3bl pocTa KIETKU U UX (PU3HN0IOrHYecKas pob.

71. ®utoropmonsl. Bzaumoneiicteue purorapmoHoB. OCOOEHHOCTU UX JAEUCTBUS
Y IPUMEHEHMUS.

72. TepMonepruoOaN3M CEIIbCKOX035MCTBEHHBIX PACTECHUM.

73. @oToneproan3M pacteHuil. DOTONEPUOANYECKUE IPYIIIbI PACTEHUN.
74. @aKTOpPHI, PETYIUPYIOIINE POCT CETbCKOX035IMCTBEHHBIX PACTEHHUIA.

75. MexaHu3Mbl yCTOMUYHUBOCTH.

76. Mopo3ocToikocTb pacTeHuil. CriocoObl TOBBIIIIEHUST MOPO30CTOHKOCTH.

77. XomnomocTtokocTh pacteHuit. DuU3nMoI0ro-OMOXUMHUYECKHE HU3MECHEHUS
TEIUTIOMIOOMBBIX PACTEHUMN MPY MOHMUKEHHBIX MOJIOKUTEIBHBIX TEMITEpaTypax

78. 3UMOCTOMKOCTh pACTEHUM KAK YCTOMYMBOCTH KO BCEMY KOMIUIEKCY
HEOJaronpusITHBIX (PAKTOPOB MEPE3UMOBKHU.

79. 3acyxoycToiuMBOCTh pacTeHuid. OcoOeHHOCTH BOJI0OOMEHA KCepo(UTOB H
Me30(puTOB. JInarHocTuKa 3aCyX0yCTOMYMBOCTH.

80. 3acyxo- 1 KapOyCTONYUBOCTD.

81. ConeycToHumBOCTh pacTeHui. Turbl ranoduroB. Bo3aMOXKHOCTH TOBBIICHUS
COJICyCTOMYNUBOCTH.

82. T'a30yCTONYMBOCTbH, pPaJAUOYCTOMUYMBOCTh UM YCTOMYMBOCTH PACTEHUH K
MH(EKIIMOHHBIM O0JIE3HIM U BPEIUTEIISIM.

83. ®usnonorusa (GOpMUPOBAHUS CEMSH, TUIOJOB U APYTUX NPOAYKTHUBHBIX 4acTeu
pacTeHuil U IEHO30B.

84. Hcronp3oBaHWe 3HAHUW MO (PU3UOJIOTMHM PACTCHHH B Iporecce oOydeHUs
OMOJIOTUH B IIIKOJIE.

85. DkcrepuMeHT 1o (PU3UOJIOTHH PACTEHUN B CPEAHEH MIKOJIE.

86. Xapakrepuctrka ¢akyIbTaTUBHOTO Kypca 1o (usmosorun pacteHuii B 9—11
KJ1accax.
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87. Metonuka opraHmu3anuy y4eOHO-HCCIIeIOBATEIBCKON PaOOThI 00YUYaAIONMUXCS
0 (PU3UOJIOTUU PACTEHUM.

25



