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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Ilenp nucuuruivHbL: (HOpMUPOBAHHE Y OOyYarolmUXCs 3HAHUM, yMEHUM U HaBBIKOB O
CYLUIHOCTH  (PU3UOJOTMUYECKUX IPOLIECCOB B PACTEHUSIX H @ BCEX CTPYKTYPHBIX YPOBHAX UX
OpraHu3aluHm.

3agaun: 00eCeunTh CTY/IeHTa 0A30BBIMM 3HAHUAMM O (PU3MOJIOTUU PACTUTEIIBHOM KIIETKH,
¢dorocuHTE3€, BOJHOM OOMEHE, AbIXaHUHU, MUHEPAIbHOM MUTAHUH, POCTE M PA3BUTHH PAaCTEHUH, UX
YCTOMYMBOCTH K HEOJAronpusITHBIM (pakTopaM Cpelbl; YMEHHEM YCTaHABIMBAaTh NPUYUHHO-
CJIEJICTBEHHBIH CBSI3M MEXJY CTPOCHHUEM U (DYHKUIMSIMHM PAacCTUTEIbHOTO OpPraHuM3Ma M CBSI3U
OopraHu3Ma Cco cpenoﬁ €ro OGI/ITaHI/IH; HaBbIKaMH OCBOCHHUA MCTO /0B UCCIICAOBAaHUA
(U3HOIOrMYECKUX MPOLIECCOB.

[InanupyemMbIMH pe3yabTaTaMu OOydeHHs MO JUCUUILIHHE (MOJIYIIO), SBISIOTCS 3HAHWS,
yYMEHUs, HaBbIKH. llepedeHpb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS MO JUCIHILIMHE (MOJIYIIO),
COOTHECEHHBIX C IIIAHUPYEMBIMH pe3ylbTaTaMi OCBOCHHS 00pa3oBaTENbHON IPOrpaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenmum, popMupyeMbie B pe3yibTaTe H3yYeHUS UCIUTLTUHBI (MOJTYJIs)

Kon u PesynbTaThl 00y4eHUsI O TUCIUILIHHE
Haszganue OTIOIT Konn bopmMyupoBKa
BO, (hopmyHpoBKa HWHJAKATOpa Kon
COKpAICHHO® KOMIIETEHIUH AOCTHIKCHHSA pe3yib DOpMyIMPOBKa pe3ysbTara
KOMTIETEHITHN
TaTa
44.03.05 ITKP-1 : Cnoco6en | ITKP-1.1m : 3Haer P/l 3HaHue | OOIIUX MPUHIIMITOB
«Ilenarormueckoe | ocBauBaTh U CTPYKTYDY, OpraHu3aIuu
oOpa3oBaHue (C | HCIOIB30BATH COCTaB H (hU3HUOTIOTHYECKHX TPOIIECCOB
JIBYMST TEOpEeTUIECKHE JTUTaKTUIECKIE B PACTEHHSAX Ha Pa3HOM
IpOoPUIIMU 3HAHUS U €IMHUIIBI YPOBHE UX OpTaHU3AIHU
MIOJITOTOBKH )» MIPaKTUYECKHE peaMETHON
(b-1102) YMEHUS ¥ HaBBIKU B | obiactu
peaMeTHON (npenonaBaemMoro
obyacty mpu npeaMera)
peleHuH
po¢heCCHOHATBHBIX
3a71a9

2 MecTo aucumMiuiaibl (MoayJisi) B crpykrype OITIOII

B crpykrype yueOHoro rmurana aucuuiinHa "®wusuonorus pacTeHUi" OTHOCHUTCS K
MPEAMETHO-METOANYECKOMY MOYJI0 110 Tipodwutio "buonorus" bnoka 1 Auctuminast (MOLysIHN)

3. O0beM TUCHMILUTHHBI (MOTYJIA)

O6beM JUCHMIUIMHBL (MOXIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYECTBA
aKaJeMHMYECKHX 4YacoB, BBIJEJICHHBIX Ha KOHTaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENIbHYIO PaboTy, IpUBeeH B TabnuLe 2.

Tabnuna 2 — O6mas Tpy10eMKOCTh JUCIATLTTHBI

Tpyno- O06BeM KOHTAKTHOH paboTHI (dac)
E€MKOCTb
Cemectp Bricay -
®dopma (0D0) AynuropHas dopma
Hazpanue oGyc- Yactp Wt Kype TOpHas CPC aTTeC-
OI1OIT BO H}l]/m VII (300 Tanun
O3®d) BE) Beero | jex. | mpax. | ma6. | HA | KCP




44.03.05
ITeparorunueckoe
obpazoBanue (¢
JIBYMSI
npoduIsIMu
MIOJTOTOBKH)

O0D0O b1.5.K 7 4 61 30 15 15 1 0 83 €]

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIsA)

4.1 Ctpykrypa qucuumiansl (moayas) aiasa O®O

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEPKAHNE AUCIMIUIMHBI (TIEpEYCHb Pa3lesioB H TEM),
CTPYKTYPUPOBAHHOE IO BUJAaM Yy4YEOHBIX 3aHATHH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, NPUBEJICH B Tabnwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuruivHel (MOAY/s), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI

Tekymero Koutpods aiast OPO

Ne HasBaHune TemMbl

Koz pe-
3ynIbTaTa
00ydeHus

Koi-Bo 4JacCoB, OTBCJICHHOC Ha

Jlex

[pakr JIab

CPC

dopma
TEKYILETro KOHTPOJIS

BBenenue B AUCLUIIIMHY.
1 | dusnonorus pacTUTEILHON
KIIETKH

P/, P/I3

Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIC
BOIIPOCHI), 3aIl[UTa
oryera o
nabopatopHoOii padore.

MosiekyJisipHbIE OCHOBBI
2 | ¢u3noNIOrnYecKux
IPOIECCOB

P11, PJI2

10

Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI), y4acTue B
KOJUIOKBHYME.

3 | Bopaneblit 0OMeH pacTeHHiA

P/I1, PII2,
P/I3

10

Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIC
BOIPOCEHI), y4acTre B
KOJUTOKBHYME, 3aIlHTa
oT4eTa 110
nabopaTtopHOii padore.

4 | dorocunTe3

PAIL, P13

10

Orpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
BOTIPOCHI), 3aIlIUTa
oryera 1o
11a60paTOPHBIM
paboTam.

5 | JpixaHue pacteHuit

P/I1, P12,
PI3

10

Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI), y4acTHE B
KOJUIOKBHYME, 3allUTa
oT4eTa 110
nabopaTopHoOii padore.

MuHepanbHOE IUTaHue
pacTeHui

PII1, P12,

10

Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHbIC
BOIPOCEHI), y4acTre B
KOJUTOKBHYME, 3aIHTa
oT4eTa 110
nabopatopHoii padore.

7 | Poct u nBuKeHHE pacTeHU

P/I1, PII2,
P/I3

Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIC
BOIPOCHI), y4acTHe B
KOJUTOKBHYME, 3aIlHTa
oT4eTa 1o
nabopaTopHOii pabdore.

8 | Pa3Burue pacteHuit

P/IL, PII2

10

Orpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI), y4acTHE B
KOJUIOKBUYME.

AnanTanus ¥ yCTOWYMBOCTh
pacteHuit K
HEeOIarONpUATHEIM
(axTopam cpezpl

P/, PII2,
P2

10

Onpoc (yCTHBIE OTBETHI
Ha KOHTPOJIbHBIC
BOIIPOCHI), y4acTHE B
KOJUTOKBHUYME.
HaIMCaHUE ICCe.




Hroro no Tadanue | 30 | 15 I 15 | 83 I

4.2 CoaepxxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Bseoenue 6 oucyununy. Quzuonozusi pacmumenbHol Kiemxu.

Copnepxanne Tembl: OOBEKT U MpEAMET, LeNu, 3aJa4d (PU3HOJIOTHUM pacTeHUud. MeTobl
uccienoBanus. Mcropust pasButus. Mecto (U3HONOTHHM Cpeau Apyrux Hayk. OpraHuzanus u
cBOMcTBa KUBOM KieTKW. OpraHuzamusi, CBOWCTBA © (YHKIMH KJICTOYHBIX MEMOpaH.
Pa3npaxxuMoCTh pacTUTENFHOM KIIETKH.

@opMbl U METOIBl MPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsEMble 00pa30BaTeIbHbIC
TEXHOJOTHH: JIeKIIMOHHbIE 3aHATHA: TPAJAULMOHHBIE M AKTUBHBIE JIEKIMU C HCIIOIb30BAHHEM
npe3eHTanuu. JlabopaTopHas padora.

Buasl camocTosITeNbHOW TOATOTOBKM CTYACHTOB 1O Teme: PabGora ¢ auTeparypoid.
[TonroroBka k maboparopHoit padore. [loaroroBka k sK3aMeHy.

Tema 2 MonexynapHuvle 0OCHO8bL hu3UOIO2UUECKUX NPOYECCOS.

Copneprxanue tembl: CTpykTypa v pyHkiuu qHK. Penmukanus. Ctpykrypa u Gpynkiun PHK.
Tpanckpunuus. Tpancisanus. Perynsanus sxcrpeccuu reHos.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTUM: JIEKIMOHHBIE 3aHATHA: TPAJULUOHHBIE W AKTUBHBIC JICKIMHM C MCIIOJIb30BAHUEM
npe3eHTanun. KomiokBuym.

Buasl camocrosiTebHOM MOArOTOBKM CTYAEHTOB Mo TeMme: PabGora ¢ nuTepaTypoi,
IIOATOTOBKA KOJUIOKBUYMY, IIOAIOTOBKA K IK3aMEHY.

Tema 3 Boouwiii 0bmeH pacmeHuil.

Conepxanne Tembl: OOImas XapakTepUCTHKAa BOAHOTO oOOMeHa. BomHblii 0OMeH KIIeTKH.
Konmnonnno-xumuueckuit Mmexanu3m (HaOyxanue). [loctynnenne Bojmbl B KOpeHb. TpaHCHpanus.
TpancmopT BOJbI MO pacTeHUIO. BinsHUE BHEIIHUX U BHYTPEHHUX (DaKTOpPOB Ha BOJIHBIN 0OMEH
pacTeHus.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTUH: JIeKIIMOHHBIC 3aHATHSA: TPAAULMOHHBIE W AKTUBHBIC JICKIMU C HCIIOIH30BAHHEM
npesentanun. Jlaboparopuas padora. Komnoksuym.

Bunel camocTosITENbHON TMOATOTOBKM CTYAGHTOB MO Teme: PabGora ¢ muTepaTypoi,
MOJTOTOBKA K J1a00paTopHOi paboTe, MOArOTOBKA K 9K3aMEHY.

Tema 4 @omocunmes.

Conepxanne TeMbl: POTOCHHTE3 KaK YHUKalbHAs (DYHKIHS 3€JICHOTO pacTeHus. JIMCT Kak
oprad ¢orocunresa. PorocuHTeTnyeckre nurMeHTel. CBeroBas (asza QortocuHTe3a. TemHOBas
daza poTtocunTesa. BiusHue BHEIIHUX U BHYTPEHHUX (aKTOpPOB HA GoTocuHTe3. POTOCHHTE3 KaK
caMOpeTyJIHpyeMEIid Tiporiecc. TpaHCIIOPT acCUMIIIATOB B pacTeHHH. DOTOCHHTE3 U ypOKai.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JIEKIIMOHHBIC 3aHATHSA: TPAAWIMOHHBIE W AaKTHBHBIC JICKIIMH C HCIIOJIb30BAaHHEM
npesentanuu. JlabopaTopHas pabora.

Buapsl camocTosTENbHOM IMOATOTOBKM CTYAEHTOB 1o Teme: Pabota ¢ aureparypoid,
MOJrOTOBKA K JJa00OpaTopHOI paboTe, MOArOTOBKA K IK3aMEHY .

Tema 5 Hvixanue pacmenuii.

ConepkaHue TeMbl: XUMU3M JIbIXaHUSI. JHEPTeTUKA JBIXaHUS. 3aBUCHUMOCTH JIBIXaHHS OT
BHEITHUX U BHYTPEHHHX (haKTOPOB. JpIXaHHE KaKk caMOperyIupyeMblid poriecc.

@opMbl U METOIBl MPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsEMble 00pa30BaTeIbHbIC
TEXHOJOTHM: JIeKIIMOHHBIE 3aHATHA: TPAJAULMOHHBIE M AKTUBHBIE JIEKIMU C HCIIOIb30BAHHEM
npe3eHTanuu. JlabopatopHas pabora. KommokBuym.



Buapsl caMocTosTENbHOM IMOATOTOBKM CTYASHTOB 1O Teme: PaboTta ¢ aureparypoid,
MOJrOTOBKA K JJa00paToOpHO# paboTe, MOArOTOBKA K IK3aMEHY .

Tema 6 Munepanvhoe numanue pacmeHui.

Conmepxkanne Tembl: @Du3nonorndeckas pojb dSJIEMEHTOB MHHEPAIBHOTO IMUTAHUS.
[Tornmomenue, TPaHCIOPT U AMUMHUHALINAS XUMHUYECKHUX 3JIEMEHTOB. BrinsHue BHEITHUX (AaKTOPOB Ha
noruomenne. KpyroBopor 351eMeHTOB.

@®opMbl M METOJBI TPOBEACHUS 3aHATHH TIO0 TeMe, NpPUMEHsSIEMble 00pa30BaTEIbHBIC
TEXHOJIOTHUHA: .HCKL[I/IOHHBIG 3aHATUA: TPAAUIIMOHHLIC W AKTUBHBIC JICKOUHU C HUCIOJB30BAHUCM
npesentanun. JlabopaTopuas padora. Komnoksuym.

Buapl caMocTOSITEIbHOM MOATOTOBKH CTYIACHTOB Mo Teme: Pabota ¢ JuTepaTypow,
MOJTrOTOBKA K JIa00paTopHO paboTe, MOArOTOBKA K 9K3aMEHY.

Tema 7 Pocm u 0susicenue pacmenuil.

Conepxanue Tembl: OOmMe 3aKkOHOMEpHOCTH pocrta. Putoropmonsl. HeropmoHanabHbie
PeryasTopsl pocTa. 3aBUCUMOCTh POCTa OT BHEIIHUX (PakTOpoB. JIBM)KEHUS PACTEHUMN: TPOIU3MBI,
HACTHUH.

@opMBI W METOIBl TPOBEACHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJOTHH: JIeKIIMOHHBbIC 3aHATHA: TPAJAULMOHHBIE M AKTHUBHBIC JICKIMU C HCIOIb30BAHHEM
npesentanun. JlabopatopHas padora. Komnoksuym.

Bunpl camocTOATEeNbHON TIONTOTOBKM CTYAGHTOB 10 Teme: Pabora ¢ mnmTeparypow,
MOJTrOTOBKA K J1a00paTopHOii paboTe, MOArOTOBKA K 9K3aMEHY.

Tema 8 Pazsumue pacmenuii.

Conepxxannie Tembl: OCHOBHBIE 3aKOHOMEPHOCTH OHTOTreHe3a. OBeHubHbIHN dTan. BiausHue
BHEIIHUX YCJIOBMWA Ha 3auBeTaHue. [opMoHbl 1BeTeHus. L[BeTeHuwe, omnbulIeHHME U
omonoTBopeHue.Pazsutue u cospeBaHue 1iofoB U cemsH. OOpa3oBaHue KIIyOHEW W JIYKOBHIL.
Crapenue u cMepTb.

®dopMBl W METOABI TPOBEICHUS 3aHATHA TO TEeMe, NPUMEHsIEMble OOpa30BaTeIbHBIC
TEXHOJOTUM: JIEKIIMOHHBIE 3aHATHS: TPAJULMOHHBIE W AKTHUBHBIE JIEKIUMU C MCIIOJIb30BaHUEM
npe3eHTanun. Komioksuym.

Bunbl camMoCTOATENbHON TIONTOTOBKH CTYACHTOB IO Teme: Pabora ¢ nmTeparypow,
MOATrOTOBKA K KOJUIOKBHYMY, ITOJrOTOBKA K DK3aMEHY.

Tema 9 Adanmayus u ycmouuugocms pacmeHull K HeO1a2onpusmusim paxmopam cpeowl.

Conepxxanne tembl: OOmme moHsTHa. Apanrtamus. Crtpecc. ycTOWYMBOCTH. JleiicTBue
BBICOKMX TEMIEpaTyp H J>KapOyCTOMYMBOCTh pacTteHuil. [lefictBue nedumnmra BOALI U
3aCyXOyCTOMYMBOCTb. PacTeHHMss B yCHOBUSAX THUIOKCHMM M AaHOKCHH. JIEMCTBHE HHU3KHUX
MOJIOKUTENBHBIX TEMIEPATyp H XOJOJOYCTOWYMBOCTh pPACTEHUW. JIeHCTBUE OTpHUIIATEIbHBIX
TEMIIEpaTyp U MOPO30yCTOWYMBOCTh. JleHCcTBHE MPYruxX KIUMAaTHUYECKUX (AKTOPOB 3HUMHE-
BECEHHET0 MEPHOJA U 3MMOCTOMKOCTh. J[eWCTBHE IMOBBILIEHHOIO COAEPkKAHUS COJIEH B MOYBE U
coJieycTounBOCTh. JleficTBHE BpEOHBIX BELIECTB aTMoc(epbl M TIa30yCTOMYMBOCTH. Beiciine
pacTeHuii u ynsrpaduoneToBas paguaiys. YCTOWIMBOCTh PACTEHUHN K TSHKENbIM MeTaluiaM. O01mue
MEXaHU3Mbl YCTOMUNBOCTU U CTPYKTYpa aAalTalMOHHOIO IpoIiecca.

@opMBl U METOABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTUM: JIEKIIMOHHBIE 3aHATHS: TPAJULHUOHHBIE W AKTHUBHBIC JIEKIUMU C MCIIOJIb30BaHUEM
npe3eHTaunn. Komioksuym.

Bunel camocTosiTeNbHOM TMOATOTOBKM CTYAGHTOB 1o Teme: PabGora ¢ muTepaTypoii,
MOATrOTOBKA K KOJUIOKBHYMY, ITOJTOTOBKA K DK3aMEHY.

5 MeToanueckue yKka3zanus Ajs 00y4alomuxcs M0 M3YYEHHI0 M peaTu3alii TUCHUTLIUHBI



(MmomxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUHUIUIMHBI W 10
ofecreyeHn0 CaMOCTOsITeIbHOI padoThI

CamocTosiTesibHasi padoTa BKIIOYAeT pabOTy ¢ y4eOHOW U HAyYHOU JUTEPATypOU MpH
MOJTOTOBKE K TaOOpaTOPHBIM paboTaM, JIEKLUSAM, 3a4eTy U SK3aMEHY.

CaMocTosTenbHas paboTa IPOBOAUTCS C LEIbIO:  CHUCTEMATHU3ALMU U 3aKpEIUICHMS,
yDIyOJIeHUs U PacUIMpPEHHs TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHUM , MpUoOpeTaeMbIX
CTYACHTaMH B XOJi€ ayAUTOPHBIX 3aHATHH; (pOpMUpOBaHMS YMEHUN UCIIOIB30BATh CIICIUAIBHYIO
JUTEPaTypy; Pa3BUTHUA MO3HABATEIbHBIX CIOCOOHOCTEH M AaKTUBHOCTH  OOyYaroIuxcs;
bOpMHUPOBAHUS CAMOCTOATEIBHOCTUMBIIIJIEHU S, CHOCOOHOCTH K  CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CaMOpEeaIN3allui; pa3BUTHSI UCCIIEI0BATENbCKUX YMEHUM.

CamocTosTenbHas paboTa Npu U3y4eHUU AUCIUIUIMHBI TOApa3AenseTcs Ha Tpu Buaa: 1)
ayIUTOpHasl CaMOCTOsITeNIbHAs paboTa (BBIIIOJIHEHUE JIa0OPAaTOPHBIX paboT); 2) caMOCTOsTEIbHAs
paboTa Mo KOHTpPOJIEM MpenojaBaTess (MIaHOBbIE KOHCYIBTAllMU, 3K3aMeH); 3) BHeayqUTOpHas
CaMOCTOsATeIbHAs pa0oTa I p ¥ BRINOJHEHUH CTYIEHTOM  JIOMALIHUX 3aJaHUM yueOHOT O U
TBOPYECKOI0 Xapakrepa (IOArOTOBKA K JIEKIMSM , UHAMBUyaJbHbIE pa0OTHI I1 O OTJEIbHBIM
paszenaM colepKaHus JUCUUIUIMHBL, TOATOTOBKA K 3a4€Ty, IK3aMEHY).

J17151 TOATOTOBKM K J1a00PATOPHBIM 3aHATHAM HEOOXOAMMO HCIOJIB30BATh METOAMUYECKHUE
yKa3aHMA K BBIIIOJIHEHUIO J1abopaTopHbIX paboT. Kaxx 1l pa3nen MeToquueCcKUX yKa3aHui
3aKaH4YMBAETCS IEPEYHEM KOHTPOJIBbHBIX BOIPOCOB, HA KOTOPbIE HEOOXOJMMO OTBETUTH MUCHMEHHO
¥ 0()OPMHUTH B OTYET B BUJIE TEOPETUUECKOI IMIaBbl K KOHKpeTHOU aboparopHoii padote (I'maBa 1
Teopetnueckas yacTb). CTyI€HT 3alUIIAET OTYET UHIUBUIYATIBHO.

JlommyCcKoM K BBITTOJIHEHUS Ja00PATOPHBIX paboT SABISETCS MPOXOXKIACHHE HHCTPYKTa)a I1o
TeXHHKe 0e30macHOCTH (1- € 3aHsATHE ) ¥ 3HAaHHE TEOPUHU B X0ja dKciepuMeHTa. CTyIeHT JOKEH
OBITH TOTOB K KaKJOMY 3aHSTHIO - BBIIOJHSAET TEOPETHUUECKYIO HaCTh U 3alIUIIACT €€ Iepe]
MPOBEICHUEM SKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIPOCHI).

JlabopaTopHast paboTa BBIIOJHSIETCS CTYI€HTOM B ayAuTOpuu. Pe3ynbraThl 1ab0paTopHOit
paboTsl 0GOPMIAIOTCI B BHJE  OTAenbHOM rinaBhl (I'maBa 2 DxcnepuMeHTaIbHAs 4acTb).
DKcrepuMeHTalbHas 4acTh BKIOYAET X 0 1 pabOThI, pe3yabTaTbl, PUCYHKH M CXEMBI (IIpH
HEOOXOAMMOCTH ), pacU€Thl, HAOJIIOICHHS ¥ BBIBOIBI.

JlaGopatopHas paboTa pa3duBaeTcsi Ha HECKOJIBKO ITAIOB:

I - KamepaunbHsiii oTan | (miaHupoBaHue) - a) MOCTAHOBKA Ieiel U 3a7a4 paboThI , OA00p
JUTEPaATypbl U HAMCAHUE TEOPETHUYECKOM 4aCTH OTYETa, C HCIOJIb30BAHHEM KOHTPOJIBHBIX
BOIIPOCOB 10 TeMe; 0) cocTaBlIeHHE IIaHa paboThI (IPEeIyCMOTPEHHOTO METOAUKON); B) TOJTyUYECHUE
JIOTIYCKa K BBIIIOJHEHUIO JIaOOpaTOPHOU pabOoTHI.

II —Kamepanpubiiio Tanm?2  (3KCIIEPUMEHTAIbHBIM) —a )BBIMOJHEHHUE paboT
(IpenycCMOTPEHHBIX METOJIUKOM); O ) BBIMOJIHEHHE HAYYHOTO PHCYHKA; B) MPOTOKOJIMPOBAHUE
HabOo1eHuH, POpMyYIMPOBKA BHIBOJIOB; I') MOJATOTOBKA OTYETA.

IIT — 3amuTa oryera (MHAMBHUIYaIbHO). IlodydeHHBIE pe3ynbTaThl B BUJIE PUCYHKOB, CXEM,
pacyeToB OPOPMIISIOTCS B OTYET M CIIY’KAT IMOKa3aTeseM MPOACIIaHHON CTyIeHTOM paboThl Ha
3aHATHH.

KonnoxkBuym

KoHTposibHbIE BONPOCHI AJISI CAMOCTOSITEILHON OLEHKH KauecTBA OCBOCHMS y4eOHOMH
AVCUHILINHBI, IOATOTOBKHU K ay/IMTOPHBIM 3aHATUIM H IK3aMeHY:

Tema 1 - BBegenne B nucuuminny. @uU3no/10rusi paCTHTEIbHON KIETKH

UYro sBisieTcs CTPYKTYPHOM OCHOBOM PacTUTEIbHON KIETKU?

KakoB XMMHYECKHI COCTAB U CTPYKTYPA KJIETOUHON CTEHKH PACTUTENBHBIX KJIETOK?
B 4yeM cocToaT GyHKINU KIETOYHON CTEHKH PACTUTEIHHBIX KIETOK?

Hazo3ute xumudeckuit coctaB 1 yHKIIUN BaKyOJIeH.

Muxkporenblia paCTUTEIBHON KJIETKH (TJIMOKCUCOMBI, IEPOKCUCOMBI, 0JIEOCOMBI) U UX
GYyHKIIH.

MRS
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Ha3zoBute 0cOOCHHOCTH CTPOCHHUS PACTUTEIHHOM KIIETKHU, CBSI3aHHbIE ¢ (POTOABTOTPO(PHBIM
TUTIOM ITATAHUSI.
[Tepeuncnure HU3MOTOTHUECKHE CUCTEMBI PACTUTEIHHOTO OPTaHU3Ma C YKa3aHHEM UX
OCHOBHBIX (DyHKITHH.
VYkaxute, KakoW MPUHIIMI MOJIOKEH B OCHOBY BHYTPUKIIETOUHOM peryJiaiuu npoiecco. Ha
4YEM OH OCHOBaH?
Kak ocymecTBisieTcst 0OMEH KJIETKH BEIIECTBOM, YHEPTHeH U HHpOpManuei?
[Tepeunciure 001mMe 0COOCHHOCTH CTPOCHHSI M OOIIME CBOMCTBA OMOJOTHYECKUX MEMOpaH.
B yem 3akmiouarorcst GyHKIMOHATIBHBIE OCOOCHHOCTH BHYTPEHHUX MEMOpaH MUTOXOHAPUI U
XJIOPOILIacTOB?
VYkaxxuTe OCHOBHBIE (D)YHKIIMOHATIbHBIE CUCTEMbI PACTUTEIILHOTO OPraHU3Ma.
Kakue perynstopHsie cCCTEMBI 00€CTIEYMBAIOT LIEIOCTHOCTD pacTeHus? [lepeunciure nx
O0COOEHHOCTH.
depMeHTaTHBHAS U TeHETUYECKasl PeryJIsisl BHYyTPUKIETOUHBIX POLIECCOB.
OxapakTepu3yiTe uX CyTh H KPaTKO OIUIIINTE.
W3noxuTe ciocoObl mepeaayn BHEKICTOYHBIX CUTHAJIOB B KIIETKY.
Kpatko onummre MeXKI€TOUHbIE CHCTEMBI PETYJISILINN.
MO>XHO JI1 UCTIONIE30BaTh OMOAIEKTPHUYECKUE SIBICHHS ISl IUATHOCTHKH COCTOSTHUS
pactenus’?
OOBsACHUTE TPUHIUIT OPTAHU3MEHHOTO YPOBHS PETYJISALIHH.
Kakum 06pa3oM JOMUHUPYIOLIKE [IEHTPhI OKa3bIBAIOT BIUSHUE HA Pa3BUTHE TKaHEH U
OpPraHoOB pacTeHUs?

Tema 2 - MoJiekyJisipHble 0CHOBBI (U3HOIOTHYECKUX MPOLECCOB

Yro Takoe reHom?
Yro Takoe ren?
Urto monumarot noj repMuHOM «Jluddepenimanbaas SKCIpeccust reHoMa?
Kakne ¢pynkuuu Bemonnset JJHK?
Yem oTiinyaeTcs HyKJI€OTU OT HyKJeo3uaa?
Kaxkoii reH Ha3pIBaeTCsi CTPYKTYPHBIM?
Kaxas JIHK na3zwiBaetcst cnieiicepHoii?
UYro Takoe ceKkBeHHUpOBaHUE reHoma?
Kakue ocHoBanus Bxoasat B coctaB JJHK?
Oynknuu JJHK?
I'emeTtnueckuii kox?
Yewm otnuyatorces JIKH xnopomiactoB u MUTOXOHIpHit OT siaepHbix JJTHK?
W3 kakux 3TanoB cocTouT npouecc perukanun JJHK?
[TosicHuTe MTpoLecC TPAHCKPHUIILIMH.
ITosicauTe mpoLecc TPaHCISILMHN.
Ha xakux ypoBHSIX BO3MOKHA PETYJIALNS SKCIIPECCUU T€HOB?
UYro Takoe: MpoMOTOp, oneparop, 3gphexTop, HHAYKTOP, perpeccop, Kopenpeccop?
Kak npoucxonut peryssauus tpanckpuniuu JJHK?
UTto Takoe 1uc-AeHCTBYIONNE YIEMEHTHI?
UYrto Takoe sHXaicepsl U caillieHCOphI?
UYro Takoe TpaHchakTopsr?
Kakyio QpyHKIMIO BBIIIOJIHAIOT BTOPUYHBIE MEHEIKEPHI?
Tema 3 — Boaubiii 00MeH pacTeHuit

OxapaxkTepu3yiTe OCHOBHbIC (DU3NYECKHUE CBOWCTBA BOJIBI.

KakoBa posnb BoJibl B pacTeHUU?

CocTosiHuE BOJIbI B PACTECHUH.

Kakoe 3HaueHmne UMeIOT ABJIEHUE OCMOca U Tpoliecc HaO0yXaHus OMOKOJUIONIO0B B
MOCTYIJIEHUU BOJbI B pacTeHue?
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Kakmne ocoOeHHOCTH UMEET KOPHEBAsI CUCTEMA PACTCHHUS B CBSI3U C MOTJIONMEHUEM BOJIBI U3
MMOYBBI?
Uro sBsieTcs ABUKYIIECH CUITION MOCTYIUICHHUS BOABI B pacTeHUs?
3aBUCHUT JIM MOCTYIUICHUE BOJIBI OT JbIXaHUS pACTEHUs?
Kaxkue mporieccsl onpenenstoT nepeaBuKeHne BOAbI 10 paCTCHHUIO?
Kax perynupyercst mpoliecc NoCTyIUIEHHs ¥ POLECC UCIIAPEHUs BOAbI pacTeHUEM ?
Kakwue TuIel mpuctocoOIeHui K HeTOCTATKY BJIard BbI MOXKETE HA3BaTh?
Tema 4 — doTocuHTE3

Yro takoe potocunrez? U B uém ero kocMudeckast u IiiaHeTapHast posib?
[lepeuncnure ocHOBHBIE Tanbl (HOPMUPOBAHMS NIPEACTABIECHUI O pUpoie GOTOCUHTE3A.
HazoBure ¢porocuHTeTHYECKHE MTUTMEHTHI PaCTEHUH, KakoBa X poJib? B uéMm 3akirouaeTcs
ABJICHUE XPOMATUYECKON ajanTanun?
Ha uém ocHOBaHO AeneHue nporecca GOTOCHHTE3a Ha CBETOBYIO U TEMHOBYIO (ha3bl?
CocraBbTe cxeMy npeoOpazoBaHMs SHEPTUHU B Mpolecce (PoTOoCHHTE3A.
Maiite onpenenenue porocuaTeTHUecKOro (hochopunrpoanus. Kakue BubI
dboTodochopunupoBanus Bam nu3BecTHbI?
Ha3zoBute 0cHOBHBIE MPOAYKTHI CBETOBOM (pa3bl poToCHHTE3A.
UYro Takoe TemMHOBasl pa3a ¢porocuHTe3a? Kak cBa3aHbl cBeTOBasi U TeMHOBast pa3bl?
Kakue nytn accumumsanuu CO2 B pacteHusx Bam nzBecTHbl?
B uém cxonctBo 1 paznuuaue hepMeHToB prdyo3oaudochaTkapOOKCHIa3bl 1
dbochoeHOMMIUPYBATKAPOOKCHITA3HI?

Tema S — JIpIxaHue pacTeHuit

KaxoBa Guonorndeckasi posib JbIXaHUsI.
B yem cxo/1cTBO U pazinure IpoIecCcoB AbIXaHUs U (POTOCUHTE3A.
OxapakTepu3yiTe OCHOBHbIE MOMEHTBI TEOPUH XUMHU3MAa JAbIXAHHUS.
PaccmoTpuTe B3aMOCBSI3b JIbIXaHUS 1 OPOKECHHUS.
VYkaxxuTe 0oCHOBHbBIE (DYHKITMHM (PEPMEHTOB, YYaCTBYIOUINX B OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCAX.
VYkaxxure, Kak CBSI3aHbl MEX]Ty COOOH yIbTpacTpyKTypa U GyHKIIUS MUTOXOHIPHUH.
Omnummre cyas0y aTOMOB yriiepoja, Kuciiopoja u Bogoposa npu pacrnane [IBK B npouecce
JIBIXaHHUS.
[Touemy aspoOHOe apixanue 3¢ HeKTUBHEE aHadPOOHOTO?
PaccMoTpuTe 1OMOTHUTETBHBIE CIIOCOOBI OKUCIICHUS IbIXaTeIbHBIX CyOCTPaTOB.
Yepes kakoe COeTMHEHNE OCYIIECTBIISIETCS B3aUMOIEHCTBUE TEHTO30(0C(ATHOTO MYTH C
rukiom Kpebea?
Kpartko oxapakrepusyiite GyHKINHU e IepeHOca 3JICKTPOHOB.
PackpoiiTe cMbICTT TEOPUU XEMUOCMOTHYECKOTO COTPSIKEHUS.
KakoBa ponb ¢ocdopa B nporecce AbIxaHus?
Kakwue peakiuu TpeOyIOT ¢ AJi1 TOTO, YTOOBI MOJYUUTh U3 MOJIEKYJIbI TJIFOKO3bI CIETYIOIINE
coenuHeHus: GPYyKTO3y, caxapo3y, NMOKCUIIOBYIO KHCIIOTY, KpaxMal, STHIOBBINA ciupt?
OxapakTepu3yiTe IbIXaTelbHbIN MPOLIECC KaK HEHTPAIbHBIA MEXaHU3M, CBSI3bIBAIOIINMA
MeX1y COO0H pa3IMyHbIe IPYIIbl COETUHEHUH — YTII€BO/Ibl, OPraHUYECKNE KUCIOTHI, XKHUPHI U
OenKu.
Kakum 006pa3oM oCyIIecTBIISIETCS PETyJIALMs IbIXaTeIbHBIX MPOIECCOB?
PactutenbHble Macia B HAaMOOJIbIIEM KOJMYECTBE MMPUCYTCTBYIOT B CEMEHAX Yallle BCETO B
3apOJIblILE.
B yem npeumyiecTBa TaKOro UX MECTOHAXO0K/IEHUS C TOUKHU 3PEHMSI SHEPreTUUECKUX HY XK
pacteHus?
PaccMmoTpuTe BO3MOXKHBIE CBSI3U MEKy HU3KOW CKOPOCTBIO JbIXaHUS U JEHCTBUEM
HKOJIOTMYECKUX (PaKTOPOB.

Tema 6 — MuHepanbHOe NUTAHUE PACTEHUI
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UTo Takoe OpraHOTreHbl, MAaKpO-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI?
Kax mpoucxoauTt TpaHCTIOPT HOHOB B KJIETKY. B 4é€M poJb KIIETOYHBIX CTEHOK 1 MeMOpaH?
Kaxk mpoucxoaut TpaHCIIOPT HOHOB MO TKaHSIM KOPHS B paAualbHOM HaIlpaBJIeHUN?
B uém pasnuune kcuneMHOro u (hJ03MHOTO TpaHcTopTa?
BoccraHoBneHne HUTPATOB 1O AMMHAKa B 3€JIEHON BOJOPOCIIH XJIOPEIa 3HAYUTEIIBHO
YCKOpsieTCs 1o BIUsIHUEM cBeTa. KakoB BO3MOXKHBIM MEXaHU3M 3TOTO BIUSIHUSA?
[Ipocnenure OMOXUMHYECKUE METAOOTUYECKUE ITyTH MOJIEKYJT YTIIEKUCIIOTO Ta3a B
pacTeHuu, HauKuHas ¢ aTMochepsl U 3aKaHYMBasi UX MOSIBICHUEM B TOW UM MHOMN
AMHUHOKHCJIOTE.
[Toscok Kacnapu B 3HIOAEpMATIbHBIX KJIETKAX MOKET UTPATh POJIb B MOTJIOIMICHUN CONEH
KCHJIEMOM KOPHS, @ TAKXKE BOJbI B YCIOBUSIX MOJIOKUTEIBHOTO KOPHEBOTO JIABJICHHUS.
OO0bsicaute (yHKIUIO Tosicka Kacnapyu B OTMEUEHHBIX SIBJICHHSIX.
B 4ém 3akmrouaercs CHHTETHYECKas! eSITENLHOCTh KopHei? [IpuBeanTe mpumMepsl.
UYro Takoe MUKoOpH3a 1 B uéM e€ pyHKuusa?

Tema 7 — PocT 1 ABM:KEHHE pacTeHUI

Kakoii nporniecc Ha3bIBaeTCst pOCTOM?

Uto siBIIIETCS 3JIEMEHTaMH CTPYKTYpPbI OpraHuzma?

Bcerpaa nu poct pacTeHus WK €ro OpraHoB COMPOBOKIACTCS YBEIMUEHUEM Pa3MEPOB WU
Macchl?

Yem oTiinyaeTcs BUIUMBIA POCT OT HCTUHHOTO?

HazoBure rnaBHbie ycinoBus pocra?

Kak cBsi3an pocT ¢ qpyrumu pyHKIUSIMU OpraHu3Ma?

Uro siBIIsieTCsl OCHOBOM 171 pocTa?

Kaxkwue a3sr B pocte Beimenun FO. Cakc? JlaiiTe xapakTepuCTHKY KaKa0i dase.

['e pacmonoxeHsl KJISTKH, HaXoIAIIMecs: B SMOpruoHainbHOH (aze?

Uro Takoe poct pactspkeHuem? 13 kakux 3tanoB oH coctout? Kakne MexaHu3MbI
pacTsikeHus Bl 3HaeTe? Kak oOpasyercs nieHTpanbHas Bakyonb? Kak mpoucxoaut ¢pukcanus
pasMepa pacTsSHYBIIEHCS KIETKH?

Uro Takoe muddepennuponka? Kakue tumsl auddepeHIInpoBKH Bbl 3HaETE?

Yro Takoe nerepMuHaLys?

[ToueMy pacTsiHyBIIasICS KJIETKA MOYKET PEBPATUTHCS B KIIETKY JIF00O0H TKaHU?

YT0 Takoe TOTUIOTEHTHOCTh?

Yro takoe nenudpepenmponka’? Kakue nporeccsl XxapakTepHbl i Ae1upHCpCHIMPOBKU?
Kaxkue knetku moryT neaudepcHIupoBaThes?

Uro Takoe KyibTypa U30JUPOBAHHBIX KIETOK U TKaHEH?

Uewm oTauyaeTcsi poCT paCTeHHI OT POCTa KUBOTHBIX?

[ToueMy B KOpHSIX U CTEOAX PACTEHHSI MOXKHO BBIIETUTH Pa3HbI€ 30HbI?

I'te cocpenoToueHsl y pacTeHHs IIpoLecchl pocta?

Yro Ttakoe koppemsus? Kakue Tunsl koppensuuii Bol 3HaeTe? [IpuBeaure npumepsl.

UYro Takoe anukagbHOe JoMUHUpoBaHKue? Kak MoxHO ero Hapymuth? Kakoe 3HaueHHe OHO
umeer?

Yro Takoe nosisspHOCTh? Y KaKWX OpPraHoB IIBETKOBOT'O PACTEHUS OHA BbIpa’keHa CHIIbHee?
B yem nposiBisieTcs monspHocTh kieTok? Kakoe 3HaueHne oHa umeeTt?

KaxoBbl NpUYMHBI NOJISPU3ALUHN KIETOK?

Urto Takoe perenepanusa? Kakoe 3HaueHHME UMEET OHA JJI paCTCHUS?

[Touemy pacTeHne CIOCOOHO K pereHepanuu?

Kakwue nporueccol iexar B OCHOBE perenepanun?

Kak ¢popmynupyercs 3akon Cakca? C moMouIpi0 KaKMX KPUBBIX €r0 MOXKHO M300pa3UTh Ha
rpaduke?

Kaxwue a3wr Beigenstor Ha kpuBoro Cakca? [laiiTe XapakTepucTUKy Kaxaoun (ase.

OT yero 3aBUCUT IPOAOKUTEIBHOCTD Kaxa0i (a3bl?

UYem oTiinyarotcs kpusble Cakca y pacTEHHM pa3HbIX BUJOB U B Pa3IMUHBIX YCIOBUIX?
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Kaknmu MeTogamu MOKHO UCKYCCTBEHHO PETYJIMPOBATH POCT?
Yem oTIMYAIOTCS APYT OT APYyTa TPOIU3MbI U HACTUU?
Kak yuacTByeT ayKCHH B TpONM3Max?
OpHYU THUIIBI IBUKEHUS Y PACTCHUNA CBSI3aHBI CO CTOMKUMH U3MEHEHUSIMH Pa3MepoB U (hOPMBI
KJIETKH, a JIpyTHe — C MOJIHOCTBIO 00paTUMBIMU U3MeHeHUsAMU. [IpuBeauTe npumMepsl 3THX
TUIIOB JIBUYKEHUS.
Kaxoe alalITUBHOC 3HAYCHUE MOXCT UMCTh 6I>ICTpOC ABVIKCHUC Y MUMO3BbI CTBIHHHBOﬁ?
Onuimre cxeMy 3BOJIOLUH BeeX (POPM JABUKEHUS y pacTEHHUH

Tema 8 — PasButne pacrenmii

Uro Takoe pa3Burtue?
UYro Ttakoe unoreHes?
Ha xakue rpynmsl AT pacTeHUs 0 NPOAOHKUTEILHOCTH OHTOreHe3a?
Ha xakue »Tanbl AeisT OHTOT€He3 BETKOBBIX pacTeHuil? JlaiiTe XxapakTepUCTUKY KaXI0OMY
JTamy.
Kakue pacTeHust Ha3pIBalOT MOHOKAPIIUYECKUMU U MOJIUKAPIUYECKUMU?
Kaxkas pazHuia Mex1y aBTOHOMHBIM U UHIYLIMPOBAHHBIM Pa3BUTHEM?
Kakue ¢pakTopsl MOT'YT HHIYLMPOBATh pa3BuTHE?
UYro Takoe JeTepMUHALMS pa3BUTHS?
Kaxkue Tunbl onToresesa Bbl 3Haere? OT 4ero 3aBUCUT peain3aliys TUIa OHTOreHes3a?
UYeMm pazinuuaroTcs 3Tarnbl, BbIACISIEMbIE B OHTOT€HE3€ BETE€TATUBHO Pa3MHOKAIOIINXCS
pacteHui?
YeM oTIIMYAIOTCS ITAIbI, BBIJIEIIEMbIE B OHTOTEHE3€ KIIyOHEHOCHBIX pacTeHH?
Yem oTiinyaeTcs Mepuoj] BEreTaTUBHOTO Pa3BUTHS OT M€PHOJa TE€HEPATUBHOIO PA3BUTHS?
Uto Takoe BO3pacTHON KOHTPOJIb 3al[BETAHUS PACTEHUM?
Yro Takoe oMOJIO)KEHUE, CTapeHue?
Kakue ocHoBHble npuHIunbl Teopun H. KpeHke Bbl MoXkeTe Ha3BaTh?
UYro Takoe o0l 1 COOCTBEHHBIN BO3pacT?
Yro takoe Mop¢oreHe3? M3 Kakux MpoueccoB OH COCTOUT?
Tema 9 — AjganTanusi ¥ yCTOMYMBOCTH PACTeHUl K HeOJaronpusiTHbIM (paxKTopam
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JlaiiTe 0ObscCHEHUE OHATUSAM CTPECC U a/larTalusl.

VYKakuTe OCHOBHBIE MOJIOKEHUS TEOPUU CTpECCa.

[Tepeuncanre GpakTOpbl, CIOCOOHBIE BBI3BATH CTPECC Y PACTCHUH.

Kakmue cnennduyeckue u Hecrienupuyeckue Bo3A€UCTBUS OKa3bIBAIOT CTPECCOPHI Ha KIETKU
Y TKaHU PACTCHUH.

YeM oTIMYAOTCS MEXaHU3MBI CTpECCa Ha KJIIETOYHOM U OPIraHU3MEHHOM YpPOBHSX?
KakuMm 00pa3om 3acyxa oka3bpIBaeT BIMSHUE HA PACTUTEIbHbBIE OPIaHU3MBI.

Yro takoe BTII?

Kakue npucnocobseHus BeIpadaThIBAIOTCS Y PACTEHUN B YCIOBHUSIX HEXBATKU BOJIbI?
[TepeuncanTe Npu3HAKN CYKKYJIEHTHOCTH U KCEPOMOPGHHOCTH.

Kakumu ¢pu3noa0ro-0noXuMHIECKUMH OCOOCHHOCTSMHU OTJIMYAIOTCS XO0JIOI0CTOMKHIE U
MOPO30YCTOMYMBBIC PACTEHUS?

KakoBbl OCHOBHBIE IPUUMHBI THOENN KJIETOK MPH HU3KHUX TeMIepaTypax?

Kakumu npucnocoOUTeT-HBIMI MEXaHU3MaMH 00J1a1al0T PACTEHHS, TIO3BOJISIIOIINE UM
BBDKUBATH MPHU JEUCTBUY HU3KUX TeMIiepaTyp?

Yo Takoe KpuONpOTEKTOPHI?

Kaxk cnenatp pactenue 6ojiee yCTOWYUBBIM K BO3JICMCTBUIO HU3KUX TeMIepaTyp?
Hapymenue, kakux pu31010rn4eckux npoLeccoB BbI3bIBACT 3ac0sIeHUE?

Kakue pakTopsl OKa3bIBAIOT BIMSHUE HA Ta30yCTOWYMBOCTH PACTEHUI?

KaxoBbl MyTH NOCTYIIEHUS Ta3000pa3HbIX 3arpsi3HUTENEN B pacTeHus?

VYKaxuTe aJanTUBHbIE MEXAHU3MBI PACTEHUH B YCIOBHSIX a3POTEXHOTEHHOI'O BO3/IEHCTBUS.



19. Ha xakue cTpyKTypbl KIETOK JEHCTBYIOT PalMOHYKINBI, U K KAKUM U3MEHEHUSM OHU
MPUBOJAT?

20. Yem otimyaercs MpsMOE U KOCBEHHOE ACHCTBHUE paJilalluy Ha )KUBbIE OPraHU3MBbI?

21. Ilepeuncnute TUIMYHBIE PEAKIIMN PACTEHUN Ha O0JIy4YEeHHUE.

22. Kakue MeXxaHW3Mbl YCTOHYMBOCTH BBIPAOOTAINCH Y PACTCHHI Ha IEWCTBHUE paguanin?

23. JlaiiTe onpeaenaeHNue U MEPEUUCIUTE BUIbl YCTOWYMBOCTH PACTEHHUM K OOJIE3HSIM.

24. B ueM 3aKiI04a0TCs 0COOEHHOCTH KOHCTUTYIIMOHHOTO U MHAYLMPOBAHHOTO MEXaHU3MOB
YCTOMYHUBOCTH?

25. KakoBa poib (pUTOaTEKCHHOB B YCTOWYMBOCTH PACTEHHI K ATOreHaM?

26. KaxoBa ocHOBHasi pyHKIMSI peaKLUU CBEPXUYBCTBUTEILHOCTH?

5.2 OcoOenHocTH opraHu3anuu oOy4YeHUs JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOIUMOCTH OOYYAIOLIUMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS H
MHBAJIUIOB (T10 3asiBJICHUIO 00YYaIOIIET0Cs) IPEAOCTaBIseTCS yueOHass HHPOPMALUs B TOCTYITHBIX
dbopmax ¢ y4eToM UX HHAUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JJIsL UL ¢ HapYUICHUSIMU 3PEHUs: B NeYaTHON (GopMe yBEITHMUEHHBIM mpudTOoM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA; WHAUBHU1yaJlbHbIE KOHCYJBTallH c IPUBJICYEHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs1, KOHCYJIbTALUU U JP.

- 17151 JIMIL C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTA,
MHAUBUAyalIbHbIEC KOHCYIBTAIlMK C PUBJICYEHUEM CYypIOTIepEeBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAllUM U JP.

- U1 JIAL ¢ HApYIICHUSIMH OMTOPHO-ABUTaTEeIBHOTO anmapaTa: B medaTHoi (opme; B popme
AIIEKTPOHHOIO JOKYMEHTA; MHIANBHyaJIbHbIC 3a1aHUs, KOHCYJIBTALMN U JIP.

6 ®oH OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYLIero KOHTPOJISA W NMPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 JMCUMILIHHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBaHmsimu DPI'OC BO g arrectanmuu  oOydaroImuxcs Ha
COOTBETCTBHUE UX TIEPCOHAIBHBIX JOCTHKCHUHN IJIAHUPYEMBIM pe3ylibraraM OOy4YeHHs II0
TUCIUTIINHE (MOIYIIO) CO3MaHbl (DOHIBI OIIEHOYHBIX CPECTB. THIOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKUE MaTepHallbl, ONPEACISAIONIUE MPOLEYPhl OIICHUBAHUS 3HAHWI, YMEHUN M HABBIKOB,
a TaKkKe KPUTCPUU M IIOKa3aTeld, HEOOXOAWMBIC IJisi OLEHKH 3HAHWW, YMEHWH, HaBBIKOB W
XapaKkTEepU3yIOIIre 3Tarbl (POPMUPOBAHUS KOMIIETCHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
nporpammel, rpeacTanieHsl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOLYJIs1)

7.1  Ocnoenas rumepamypa

1. Kmumenko, H. H. ®usnonorus pacrenuii : yuednoe mocooue / H. H. Knumenko. —

Upkytck : Upkyrckuit TAY, 2022. — 103 c¢. — TekcT : 3neKkTpoHHbIN // JlaHb : 351eKTpOHHO-
OnbIMoTeUHAS cUCTeMa. — URL: https://e.lanbook.com/book/300128 (mata
obpamenns:22.01.2024). — PexxuMm goctyma: 11 aBTOPU3. MOJIb30BaTEIICH.

2. Kysuenos, B. B. ®wusunonorus pactenuit B 2 T. Tom | : yueOHHMK i By30B /
B. B. Kysnenos, I. A. JImutpueBa. — 4-e¢ u3z., nepepadb. u gomn. — Mocksa : M3nmarenscTBo
FOpaiir, 2023. — 437 c¢. — (Beiciee obpazoBanue). — ISBN 978-5-534-01711-3. — Tekcr :
AIIEKTPOHHBIN /! OO0pazoBarenpHas miardopma KOpaiit [caliT]. — URL:
https://urait.ru/bcode/510730 (nara obpamenus: 24.01.2024).

3. Kysuenos, B. B. ®wusnonorus pactenuit B 2 T. Tom 2 : yueOHHMK Ui By30B /

B. B. Kysnenos, I A. JImutrpueBa. — 4-e u3z., nepepad. u gon. — Mocksa : M3narenscTBo



KOpaiit, 2023. — 459 c¢. — (Bsicmee oOpazoBanne). — ISBN 978-5-534-01713-7. — Teker
AIIEKTPOHHBIN /l O6pa3zoBarenpHas maTdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/512414 (nara oOpamenus: 24.01.2024).

7.2 /lononnumensnasa tumepamypa

1. lNamkueBa, . X. ®usnonorus pacteHuil : yueOHO-MeToaudeckoe mocodue / M. X.
lamxuneBa. — Maxaukana : 'Y, 2019 — Yacte 2 : PorocunTres — 2019. — 51 ¢. — Tekcr :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cuUcTeMma. — URL:
https://e.lanbook.com/book/158384 (nmata oOpamenns:22.01.2024). — Pexum pgocryma: s

aBTOPHU3. MOJIH30BATENEH.

2. Pauenxosa, EI. [IPAKTUKYM IO ®U3HUOJIOT I PACTEHHM / E.I. PauenkoBa .
— 2022 .— 83 c. : wn. — URL: https://lib.rucont.ru/efd/786470 (nara obpamenus: 03.05.2023)

3. ®@aznyrauHoBa, A. U. CamocTosTenbHas paboTa CTyACHTOB 10 (PU3UOJIOTHH PACTEHUH :
yueOHO-MeTonnyeckoe nocobue / A. U. ®aznyraunosa, JI. M. Caduymiuna. — Ya : BITIY
umeHu M. Axmymisl, 2019. — 49 c¢. — TekcT : anekTpoHHbIH // JIaHb : 37eKTpOHHO-OMOITHOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/129835 (mara obpamenus:22.01.2024). — Pexum
JIOCTYTIA: ISl aBTOPU3. TOJIb30BATENEH.

7.3 Pecypcovt ungpopmayuonno-menekommynukauuonnou cemu "Hnmepuem',
6KNIouas npogheccuonanvhvle 0a3vl OAHHLIX U UHGOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeobX00UMOCMU):

IToctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6paszoBatenbHas matdgopma "FOPANT"
DnekTpoHHO-O0nbroreynas cucrema "JIAHB"
DnexTpoHHO-0nbMuoTeuHas cucrema "PYKOHT"

5. Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHbIX - Pexum
noctyna: http://oaji.net/

AW N~

6. [Mpesunentckas Oubmmoreka wum. b.H.Enpumna (0aza [gaHHBIX —pa3inuyHBIX
npodecCHOHANIBHBIX o0nacTeil) - Pexxum gocryma: https:// www.prlib.ru/
7. HNudopmannonno-crpaBouynas cucrema "Koncynmsrant I[lmoc" - Pexum nocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHMYECKOEe o0OecreyeHrne AUCHMIUVIMHBI (MOAYJs) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHMii, HCIIO/Ib3yeMbIX MPH OCYILIECTBJICHUM 00pPa30oBaTEJILHOIO
npouecca 1no AUCHMILINHE (MOYJII0), BKJIOYAs NepevyeHb MPOrPaMMHOro odecneyeHust

OcHOBHOE 000PYI0BAHUE:

- Becnl ananmutuueckue BJI-210

- Becnl Texunueckue 10 1000rp. ¢ pasHoBecaMu
- Mukpockon buomen 2

- Mukpockon Mukmen-5

- Cniextpodoromerp FOnuko 1201

[IporpaMMHoe obecrieyeHme:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

[IKP-1.1m : 3HaeT CTpYKTypy, COCTaB U AUAAKTUY
€CKHUE eJIMHUILBI TPEAMETHOH 001acTy (Tpenoias
aeMoro IpeMera)

TIKP-1 : CnocoOeH ocBauBaTh U NC
MOJIb30BATh TEOPETHUECKUE 3HAHUS
Y TIPAKTHYECKUE YMEHUS M HABBIKU
B MIPEMETHON 00JIACTH TIPU PEIIeH
nu po(ecCHOHATBHBIX 3a1a4

44.03.05 «Ilegaroruue

ckoe obpaszoBanue (¢ 1

ByMs IPOGMISIMH IO
TOTOBKH )»
(Bb-T102)

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCHUIUIMHE OLEHEHBbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs
Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerenuus ITIKP-1 «Crioco6eH ocBanBath U HCNOIb30BaTh TEOPETUUECKUE 3HAHUS U
NPAaKTUYECKUE YMEHUS U HaBBIKM B IPEAMETHON 00IaCTH MPH pelICeHUH NPOeCcCHOHATBHBIX
3a1a9»

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3yJ'H>TaTI>I 06yqu1/151 10 JUCLHUILINHE

T
Kox i popmymuposka upgukar | K - Kputepuu oneHnBanus pe3ysnbT
opa IOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
3 pe
3_
Ta
Ta
ITIKP-1.1m1 : 3HaeT cTpyKTypY, C 00BSCHSET XUMUYECKHE OCHOB
OOIIUX MPHHIMIIOB OPTaHU3aIN
OCTaB M AUIaKTHYECKUE e | P 3H BI OMOJIOTUYECKHX MIPOLIECCOB U
. 1 GU3UOJIOTHICCKHUX MPOIECCOB
bl TIpeAMETHOI o0nactu (nperno | [ aH (busnonornuecKue MeXaHu3MbI
B PAcTEHHSX Ha pa3HOM ypOBHE
JIaBaeMOTO MPeIMeTa) 1 ne paboThI Pa3INIHBIX CHCTEM U O
WX OpTaHU3aIuN .
praHOB pacTeHHI

Tabnuua 3amonHAETCs B COOTBETCTBUU ¢ pasznenoMm | Paboueil mporpamMMbl TUCIMILUIMHEI
(Moyst).

3 IlepeyeHb OLICHOYHBIX CPECTB

Ta6muia 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYIIIO)

HanMeHOBaHHE OLICHOYHOTO CPEACTBA U TP

KoHTponupyeMbie TEMBI eacrasnenue ero 8 OC

JUCIUTIIINHBI

KoHTponmpyemble IIaHupyeMsie pesy
JBTATHl 00yIEeHHS

IIpomesxxyTounas at

Tekyuii KOHTPOJIb
TecTalus

OuHas popma 00yUeHHUS




P11 3HaHue : O0MUX MPUHIHIT 1.1. BBenenue B TUCLIUILI
0B opranuzanuu gusnono | uny. @usnonorus pactur | CobecemoBaHue Tect
THYECKUX IPOLECCOB B pa | €IbHOMN KIETKH
CTCHUSIX Ha pasHOM YPOBH | 1 7 MonekynsapHsle 0CHO
© MX OpraHusaltin BBl husnonoruueckux np | CobecesoBanue Tecr
OLIECCOB
1.3. Boanslii 06MeH pacT
oA p CobecenoBanue Tect
CHHI
1.4. ®oTtocunres CobecenoBaHue Tecr
1.5. Ipixanue pacTeHui CobecenoBanue Tecr
1.6. MunepansHO€ UTaH
pa CobecenoBanue Tecr
He pacTeHUH
1.7. PocT u nBMXKEHHE pac
. CobecenoBanue Tect
TEHUH
1.8. Pa3BuTHe pacrenuit CobecenoBanue Tect
1.9. Anantanus u ycToiu
UBOCTb PACTCHHH K HeOna
P CobecenoBaHue Tect
TOIPUSTHBIM (haKTOpam ¢
pens
P2 YMeHue : u3narath U Kpu 1.2. MonexymsipHble OCHO Tecr
TUYECKU aHaJIU3UPOBaTh O | BbI PU3HOIOTHUECKUX P KonnokBuym
a30BYI0 HH(OPMALIUIO B O | OLIECCOB
Omacti (HU3UOIOTHH pacT .
- b p 1.3. BomHbIii 0OMeH pact
eHUH o KomnokBuym Tect
SHUI
1.5. JIpixanue pacteHuit KomnokBuym Tect
1.6. MuHepanbHOE UTAaH
. Konnoxksuym Tecr
ne pacTeHUH
1.7. PocT u n1BUXKEHHE pac
. A p Konnoksuym Tect
TEHUHN
1.8. PazButue pacreHuii KonnokBuym Tecr
1.9. Ananrrammst 1 yetoitd | KommokBuym Tect
HBOCTH PACTEHHUH K HeOIa
TOIPHUATHBIM (haKTOpam ¢
pest Dcce Tect
P13 Hagpik : paboTsl ¢ 6uonor | 1.1. BBenenue B mucturut
A P A smcn JlabopatopHas pado
MYECKUMH 00BbEeKTaMH B 1 | UHY. OHU3MOIOTHS PacTHT a Tect
ab0paTOPHBIX YCIOBUSX C | €JIBHOI KIETKH
HCIIOJIb30BAHUEM COBPEME N
P 1.3. BoaHslii 06MeH pacT JlaGopatopnas pado T
HHOT'O 000PYAOBaHUS N ecT
CHHI Ta
JlabopaTtopHas pabo
1.4. ®oTtocunres paTOpHa p Tecr
Ta
. JlabopaTtopHas pado
1.5. JIpixanue pacTeHuit paTopHas p Tect
Ta
1.6. MunepansHO€ UTaH JlabopatopHas pado Tecr
He pacTeHuil Ta
1.7. Poct u nBmxkenue pac | JlaGoparopHas pabo Teer
TEHUH Ta




4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS 10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJHUYECTBCHHOHM OILICHKH,
BEIpOXEHHOW B Oaymax. MakcumanbHas cymMma 0auioB mo gucruruimHe (Momaymoo) paBHa 100
Oamiam.

OueHo4yHOe CpeACcTBO
Ortyer no
Buna yueGHoili qesiTeIbHOCTH
Cobecenosanune J1a60paTopHOii pa KomnoxkBuym |Occe [Teer Hroro
oore
Jlexumu - - - - 10 10
JlaGoparopHslie paboOTHI - 30 - - - 30
[IpakTuueckue 3aHATUA 35 - - 35
CamocrosTenbHas pabora 12 - - 3 10 25
Htoro 12 30 35 3 20 100

Cymma 6anioB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUeOHOW JCSITEIHHOCTH B pamMKax
JCIIATUTMHBL, TICPEBOIUTCS B OIICHKY B COOTBETCTBUU C TAOJUIICH.

CymMma OanioB O1eHKa 0 IPOMEKY

o XapaKTepI/ICTI/IKa KadyeCTBa Cq;)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUHA
110 JUCLUILINHE TOYHOU aTTeCTallun

CTyIeHT 1eMOHCTPUPYET CHOPMHPOBAHHOCT JHUCLMILUTHHAPHBIX KOMIIETEHIUH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTEMAaTHYECKoe U NIy0oKoe 3HaHHE y4eOHOro Marep
o1 91 10 100 «3a4TEeHO» / Halia, yCBOMII OSHOBHyIO III/IT?paTypy U 3HAKOM C JOIOJIHUTEIBHON JINTEpaTypoi, pe
«OTJIMYHOY KOMEHOBaHHOI IIPOTPaMMOH, yMeeT CBOOOAHO BBINOIHATH IPAKTHUECKUE 3a1aHN,
MPeyCMOTPEHHbIE MPOrpaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSIM
U, YMEHUSIMHU, IPUMEHSIET UX B CUTyaLUsX IOBBIIEHHOH CI0KHOCTH.

CTyneHT AeMOHCTPHPYET COPMUPOBAHHOCTD AUCHHUILITMHAPHBIX KOMIIETCHIIUA: OC

76 90 «3auTeHO» / HOBHBIE 3HaHHs, YMEHHsI OCBOCHBI, HO JIONYCKAIOTCSl HE3HAYUTENIbHBIC OIINOKH, HET
or /b a0 «XOPOILO» OYHOCTH, 3aTPyIHEHUS NPU aHATUTHUECKUX OIEpaLusiX, IePeHOCce 3HAaHUM U YMEHU
Y Ha HOBBIC, HECTAHJAPTHBIC CUTYalluH.

CTyI[eHT JACMOHCTPUPYET C(l)OpMI/IpOBaHHOCTL JAUCHUIUTMHAPHBIX KOMIICTCHIIMI: B X

«3a4TEeHO» / 0J1¢ KOHTPOJIBHBIX MEPOIIPUSTHH TOITYyCKAIOTCS 3HAUUTEIIbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 1o 75 «YIIOBIIETBOPHUTEIEH s1 OTCYTCTBHE OTJIEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUIUIMHAPH
o» bIM KOMIIETEHUUAM, CTYAE€HT HUCIBITLIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS IIPU ONIEPUP

OBaHUU 3HAHUSAMU U YMECHHUSAMMU IIPU UX IIEPEHOCE HA HOBBIC CUTYallUH.

«HE 3a4TCHOY /
ot 41 10 60 V crynenTa e chOPMUPOBAHBI AUCHUILTMHAPHBIE KOMITETCHIIUH, TPOSIBISIETCS. HEIO

CHEYNOBICTBOPUTEIL | 1o roypocTh 3HAHUM, yMEHUH, HABBIKOB.
HO»

«HE 3a4TCHOY /
ot 0 110 40 I[I/ICI_II/IHJ'H/IHapHI)Ie KOMIICTCHUHUU HEC C(l)OpMPIpOBaHI)I. HpOS{BJ’IS{eTCS{ IIOJIHOC WIJIN

«HCYOBJICTBOPHTCIID MIPAKTUYCCKHU MMOJIHOC OTCYTCTBUEC 3HaHHfI, yMCHHfI, HaBBbIKOB.
HO»

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 llpumepsbl TECTOBBIX 3a1aHUM

Tema 1 - BBenenue B iuciunjanny. @u3no10rusi pacTUTEIbLHON KJIETKHU
1. PacTuTenpHas KjaeTKa OTINYACTCS OT JKUBOTHOM

1 )HanuyueM MUTOXOHIPUI

2)HanuuueM KJIETOYHON CTEHKHU

3)HaTu4YMeM PHI0TIIIa3MaTHUYECKOW CeTH

2. YKaXuTe OCHOBHYIO (DYHKIIHIO MJIa3MaTUIECKOW MEMOPaHBI

1 )MmexaHuueckast

2)3HepreTuyeckas



3) TpaHcniopTHas

3. Kakyto (yHKIIHIO BBITIONHSET SIIPO B PACTHTEIBHBIX KIETKaX

1)cunTe3 Oenka

2)cunrte3 JJTHK

3)cunte3 ATP

4. YKaxxuTe OpraHou 1 KJIETKU, KOTOPBIA HE UMEeeT MEMOPAHHOTO CTPOCHUS

1)pubocombl

2)Anmapar ['onbmxu

3)MUTOXOHIPUU

5. O xaKoM OpraHowjie WIET pedb: MPEACTaBISIET COO0M CUCTEMy KaHAJIOB, IY3BIPHKOB U
UCTEPH

l)Anmapar ['onbmxu

2)IepOKCUCOMBI

3)sHa0mIa3mMaTUYECKast CETh

6. B MeMOpaHax Kakoro OpraHou1a MPOUCXOAAT POTOCHHTETHICCKHUE ITPOIIECCHI

1 )xnoporutacTbl

2)MUTOXOHIPUU

3)pubocomMbl

7. Kakyto QyHKIHIO HE BBITIOTHSET BaKyOJsIpHAsl CUCTEMA B PACTUTEIBHBIX KJIETKaX

1)aBTo(arus

2)3HepreTudeckas

3)3amnacaromias

8. 3 xakux BEMIECTB COCTOUT PACTUTEIIbHAS KJICTOYHAS CTCHKA

1 )xpaxman

2)XUTHH

3)uennrono3a

9. Ilpo xakoit OpraHou rOBOPST, YTO OH «IHEPTETUUYECKOE JICTIO» KIETKU

1)pubocombl

2)MUTOXOHIPUHT

3)XJI0pOIIIaCTBI

10. BHyTpuKJIeTOUHAs CHCTEMa PETYJIAIMHA OCYIIECTBIISIETCS HA YPOBHE

1)pepmenTon

2)ropMOHOB

3)IUTaTEeNLHBIX BEIICCTB

11. MexkneTouHasi cCCTeMa Peryisliiy OCYIIECTBISETCS Ha YPOBHE

1)bepmenToB

2)ropMOHOB

3)reHoB

12. B pacTUTEIEHOM OpPTaHU3Me CYIIECTBYET HECKOIBKO (PYHKIIMOHAIBHBIX cucTeM. Kak Bbr
nymaere, Kakas (yHKIMOHANbHAs CHUCTEMa 3aHMMAaeT IEHTpPajlbHOE MECTO B OOMEHE BeIeCTB
I[EJIOT0 PACTEeHUS

1)npixanue

2)TpaHCTIOPT BELIECTB

3)IBUKEHUE

Tema 2 - MoJiekyJIsipHbIe OCHOBBI (DM3HOJIOTHYECKUX MMPOLIECCOB

1. Bo Bpems usydenus (a3 MuTO3a B KIETKaX KOpEIIKa JTyKa HalijieHa KJIEeTKa, B KOTOPOM
CIIMPAJIM30BAaHHBIE XPOMOCOMBI JIKAT B SKBATOPUATLHOM IUIOCKOCTH, 00pa3ys 3Be3ny. Ha kakoii
CTaJIMd MUTO3a HAXOJIUTCS KJIeTKa?

1)metadasbr

2)npodassl

3)unTepdass

4)renodassr

S)anadasbr



2. MHUTOTHYECKHI IIMKI — OCHOBHOW KJIETOYHBIH MEXaHHM3M, KOTOpBIM oOecrednBact
pa3BUTHE OPraHU3MOB, PETEHEPALMI0O M Pa3MHOXKEHHE. DTO BO3MOXHO, MOCKOJIbKY Ojaromaps
TaKOMy MEXaHH3My 00ecTeuynBaeTCs

1)oOpa3zoBaHue MOTUILTIONIHBIX KIETOK

2)KpPOCCHHTOBEP

3)paBHOMEpHOE pacrpeaeIeHre XPOMOCOM MEX/1y TIOUYEPHUMH KIIETKaMH

4)HepaBHOMEPHOE pacHpe/IeIEHHe XPOMOCOM MEXAY AOYEPHUMU KIETKaMU

5)u3MeHeHne TeHeTuYeckoi nHpopMaluu

3. Kakoe neneHue KJIeTKH MPUBOAUT K 00Opa30BaHHIO TUILIOMTHOTO Habopa Xpomocom?

1)metio3

2)MHUTO3

3)amuTo3

4)ImM30TOHUS

5)3HIOMHTO3

4. Kaxoii npouecc B KJeTKe 00€CIeunBaET NOCTOSHCTBO KOJIMYECTBA XPOMOCOM?

1)amuTo3

2)MHUTO3

3)sHI0MUTO3

4)merios

S)nonuteHus

5. B mpouecce XKM3HEHHOTO ULHMKJIA KIETKH] TPOUCXOAUT 3aKOHOMEPHOE H3MEHEHUE
KOJTMYECTBAa HACJIEICTBEHHOro Marepuana. Ha kakoMm JsTame OHTOTreHe3a KIIETKH MPOUCXOIUT
yaBoeHue mosekyisl JJHK?

1)anadazbr

2)npodassl

3)meTadazbl

4)unrepdassl

S)renodasbr

6. Kaxnaplii BUJI OpraHU3MOB HUMEET ONPEACIEHHOE U MOCTOSHHOE YHCIO XPOMOCOM.
MexaHH3MOM, KOTOPBIN MOJIEPKUBAET 3TO OCTOSHCTBO MPU OECIOIOM Pa3MHOXKEHUH, SBISETCS

1)metio3

2)penyTuiiKaIus

3)muTo3

4)penapanus

5)TpaHCKpUMIUs

7. B MHOTOUYHMCIIEHHBIX 3KCIIEPHUMEHTAaX CKPEIIUBAIOTCS MEXAY COOOI0 TOMO3UTOTHBIE MU
reTepo3UroTHsIe opraHu3Mbl. [10TOM aHaTM3UPYIOTCA KOJMYECTBEHHBIE MPOSBICHUS MPU3HAKOB B
noroMmctBe. OrnpenenuTe, 0 KAKOM METO/IE UJIET peyb

l)reneanornyeckom

2)UUTOT€HETUYECKOM

3)CeIeKTUBHOM

4)rubpua0I0rHYeCcKOM

5)nomyasIIIMOHHO-CTATUCTHYECKOM

8. Tpanckpunius — 310

1)ogna u3 opm oOMeHa reHeTHIECKON HHpOpMaIHei

2)mporuiecc cuHTesa Oenka no matpuiie UPHK, BemmonHsemsiii pubocomamu

3)nporiecc cuntbiBanus renernyeckor nudopmaimu ¢ JIHK na uPHK

4)myTtanus, nmpu koropoi B e JIHK nmpoucxonut 3ameHa mypruHOBBIX OCHOBAaHUHN

9. TpaHcsius — 3TO

1)onna u3 popm oOMeHa reHeTUYeCKo nHpopmanuei

2)mporuiecc cuHTe3a Oenka no matpuiie 1 PHK, BeimonHsemslit Ha pubocomax

3)npouecc cunthiBaHus reHeTnyeckoit nadopmarmu ¢ JJHK na uPHK

4)myTanusi, BO3HUKIIAS B MpoIiecce OMOCHHTE3a Oellka



10. duxue GopMbl pacTeHHIA HYKHBI JJIs

1)coxpanenust GuopazHooOpas3us

2) CeNeKIMOHHOM paboThl, KaK MCTOYHUK TOMHUHAHTHBIX T€HOB

3) UCKYCCTBEHHOT'O MyTareHe3a

4) nosaByieHUs] HEHYXHBIX PELECCUBHBIX T€HOB

Tema 3 — Boaubiii 00MeH pacTeHuit

1. IIpu pacTBOpEHHH COJIEN KOJIMUYECTBO KJIACTEPOB B )KUIKOM BOJIE

1)ymMeHbIaercs

2)yBeNMYUBAETCS

3)He MeHsIeTCs

2. COOTHOIIEHHE CKOPOCTEH MOTOMIEHUS M HCTIAPEHUS BOJIbI PACTCHUSMH HA3bIBACTCS

1)BOIHBIH pexuM

2)BOJIHBIN OanaHc

3)Bo000MEH

4)BoHBIN AeULIUAT

3. Tun cBsi3aHHOM BOABI, HaKOOJIee CBOMCTBEHHBIH /17151 000JI0UEK PACTUTEIbHBIX KIETOK

1 )xoI0UTHO CBsI3aHHAS

2)O0CMOTHYECKHU CBSI3aHHAS

3)kanusuisipHas

4)ruieHoYHas

4. CrtpyKTypa pacTUTEIBbHON KIETKH, COJepKallas HaumOoJbllee OTHOIIEHHE OO0BEMOB
cBOOOIHOM BOMBI K CBsi3aHHOM (VCcB0OO/VCBS3)

l)umronnazma

2)XJ0poriact

3)sa1po

4)Baxkyoib

5)kneToyHasi CTeHKa

5. Iloctyruienne BOAbl B KOPEHD MPEUMYIIIECTBEHHO OCYLIECTBIISIETCS B 30HE

1 )KOpHEBOTO YEXJIMKA

2)pacTsKeHus

3)aKTUBHBIX MEPUCTEM

4)KOpHEBBIX BOJIOCKOB

5)BETBIICHUS

6. PanmanpHbIil TpaHCIIOPT BOJABI B KOPHE MO aloOIUIACTHOMY IIyTH IPOUCXOIWUT OT
PHU301€PMBI 110

1)sHm0n€pMBI

2)mapeHXuMbI

3)nepuuuKI

4)KOpHEBBIX BOJIOCKOB

5)cocy0B KCUIIEMBI

7. MexaHM3M BOCXOJSILEro TOKAa BOJBI Yy JAPEBECHBIX PACTEHHN Mpu paboTe BEpXHEro
KOHIIEBOTO JIBUTaTelsl OOBACHSAET TEOPHSI

1)anresun

2)xore3uu

3)amHe3UN

4)ryrranuu

5)aBanopanuu

8. Cocymias cuiia KJI€TOK BO3pacTaeT B CUCTEME:

1)xopeHb-cTeOETb-TUCT

2)nucT-cTebenb-KOpeHb

3)cTebenb-KOpEeHb-JIUCT

9. Ilpouecc TpaHCTIMpPALIMH 3aITyCKaeT padoTy:

1)BepXHEro KOHIIEBOTO JIBUTaTelIs



2)HMKHETO KOHIIEBOT'O JIBUTATEIS

3)o60ux MEXaHU3MOB

4)He cBsI3aH ¢ ’TUMHU MEXaHU3MaMHU

10. Yepes paHeBbIe MOBEPXHOCTH Y JTUCTBEHHBIX JIEPEBHEB B BECEHHU NEPUO] BBIIEISIETCS
1)rosmHBIHI cOK

2)ryTTa

3)macoka

4)comon

5)Boma

Tema 4 — ®oTocuHTE3

1. banancosoe ypaBHeHue porocuntesa 6CO,+6H,O=C¢H ,04+60, 66110 IpeanokeHo

1) Tumups3eBbIM

2)KansBuHOM

3)byccenro

4)CeHneOne

5)UHrenxays3om

2. OTOCUHTETUYECKUI anmnapaT pacTUTEIbHON KIETKN JOKAIN30BaH B
1)keTouHbIX MEMOpaHax

2)mMeMOpaHe XJIOPOTIACTOB

3)cTpome XJI0pOIIacTOB

4)memOpaHe U CTpOME XJIOPOILIACTOB

S)uurornnazme

3. Beipensitonuiics B xone GOTOCHHTE3a KUCIOPO OTUIETUIAETCS OT
1)CO,

2)H,0

3)C02 n H20

4CH 1206

4. I'unote3y O CyIIECTBOBAHUU JIBYX THIIOB ()OTOCHCTEM BIIEPBBIE BHICKA3AIH
1)Omepcon u ApHOIbA

2)[lenpThe u KaBanrty

3)KanbBun u baccom

4)TumupsizeB 1 DaMUHUITBIH

5)IBann u lllneinen

5. TemHOBBIE peaknuu (POTOCHHTE3A TPOTCKAIOT

1)Ha cBety

2)B TEMHOTE

3)Ha CBETY U B TEMHOTE

6. OCHOBHBIMU TPOAYKTaMHU CBETOBOM (ha3bl (POTOCUHTE3A SIBISIFOTCS
1)yrieBosl

2)ATO

3)yrneBoasl u AT®

4)yrnesogst, AT® u HAJI®H,

5)AT® u HAA®H,

7. IlepBUYHBIM aKIIeNTOPOM 3IeKTpOoHOB B DC-1 aBnsercs
1)beodurun

2)deppoaokcuH

3)miacTolaHuH

5)onHa u3 hopm xstopoduiuia

8. [lepBUYHBIM aKIIENTOPOM 3JIEKTPOHOB B DC-2 siBsieTcst
1)beodurun

2)pepponokcun

3)rmmacTonuaHuH



B XOJ€

4)onHa u3 Gpopm xsopoduiuia
9. Ilepenaua sueprun ceeroBoro Bo30yxaenust or CCK B Pl doTocuctem ocymectBisercs

1)boToxumMuUIecKol cTaauu CBETOBOU (ha3bl

2)POTOXMMUYECKOHN CTaMK TEMHOBOM (ha3bl

3)dboToduszmueckoit ctanuu cBETOBOM (hazbl

4)poToduzndeckoit craauyu TEMHOBOU (ha3bl

10. ITpouecc 6uocunTeza AT®D B xo1e cBeToBOM (ha3wl 6e3 yyacTuss OC-2
1)Bo3MOKEH

2)HEBO3MOXKEH

Tema S — JIpIxanue pacTeHuit

1. K xaTabonuueckuM (IUCCUMUISIIMOHHBIM) TIPOIIECCaM OTHOCHTCS
1)porocunres

2)TpaHcasuus

3)0poskeHue

4)TpaHCKPHIIIHUS

5)azotdukcanus

2. ComracHO COBPEMEHHOH TeOopUHd OMOJIOTMYECKOrO0 OKHCIICHHS B TMPOIECCE bIXaHHs

MMPOUCXOOUT

1 )npucoeanHeHue Kucaopoaa Kk cyocrpaTty

2)nepeaada 3JIEKTPOHOB OT JIOHOPA K aKIETOPY

3)nepenaya MpOTOHOB OT JOHOPA K aKLENTOPY

4)nepenaya IPOTOHOB M SJIEKTPOHOB OT JJOHOPA K aKIENTOPY

5)BBICBOOOKICHHE KUCIIOPOJIa U3 cyOcTpara

3. banancosoe ypaBuenue CgH{,0O4 + 6CO,= 6CO, + 6H,O peanbHO IpoTeKaOLWIEH MpH

JIbIXaHUN XMUMHYECKOU peaKkuen

1)siBsieTcst
2)HE SBISICTCS
4. TIpouecc BOCCTaHOBIIEHHS KHCIOpOJa U3 BOJBI U OKUciIeHus cyocrpara 1o CO, B xoxe

BHYTPHUKIICTOYHOI'O AbIXaHUA:

1)pa3neneHsl BO BpEMEHH TPOTEKAHUS

2)pa3zzenieHbl B IPOCTPAHCTBE

3)pa3nesneHsl BO BpEMEHHU U IPOCTPAHCTBE

4)o0benMHEHBI BO BPEMEHHU MPOTEKAHUS M B IPOCTPAHCTBE
5. Makpospruueckue cBsizu B MoJiekyiie AT® o6pa3zoBaHbl
1)ocraTkamu pochopHOIt KUCTOTHI

2)aMUHOTPYIIIION B aJICHUHE

3)rpynnamu OH™ B pubo3e

4)CBsI3BI0 aZieHUHA ¢ prO030H

5)cBsa3b10 pub03bI ¢ ocTaTkaMu (HOchHOPHOM KUCIOTHI

6. B mpouecce npixanus AT® obpasyercs B pe3ynbrate GochopraInpoBaHus:
1)OKHCITUTETHEHOTO

2)OKHCIUTEIBHOTO U CyOCTpaTHOTO

3)okucnurenpHOro, cyoctparnoro u porodochopunupoBanus

4)BOCCTaHOBHUTEIILHOTO

7. OcHoBHBIM mOCTaBIIMKOM AT® Ha BOCCTAaHOBUTENBHBIH NEHTO30(OCGHATHBIA LUK

(oOpa3oBaHueE TIIFOKO3bI) B PACTUTEIILHON KIIETKE SIBIISICTCS

1)npIxanue

2)0posxeHue

3)cBO0OHOE OKUCTIEHUE

4)cBeroBas (aza poTocuHTE3A

8. [Ipouecc, ABISIONINIICS HAYAIBHON CTAUEeH KaK JAbIXaHUs, TaK U OpOKEHUS



1)cyGcrpaTtHoe pocdopunupoBanue

2)okucaurensHoe nekapookcuinrpoanue [IBK

3)rmkonu3

4)o6pazoBanue arnetuin-KoA

5)o6pa3oBaHuE MOJIOYHOM KHUCITOTHI

9. KoHeYHbIMH aKLIENTOPAMHU 3JIEKTPOHOB U IPOTOHOB NP OPOKEHUU SIBIISIOTCS
1)xucnopon

2)Boza

3) paznu4Hble OPraHUYECKHE BEIIECTBA

4)CO,

5)xodepmentst HAJT u HAJIO ™

10. A3poOnyto a3y OpoxkeHHs: COCTaBIAET

1)okucnurensHOE (HOCHOPUITHPOBAHKEC

2)okuciurensHoe aekapookcmmpoBanue [IBK

3)raukonu3

4)runmponn3 caxapon

5)HU OJIUH U3 TIePEUHCICHHBIX

Tema 6 — MuHepaJbHOe MUTAHUE PACTEHU I

1. OCHOBOIONOKHUK TEOPUUA MUHEPATBHOTO MUTAaHUS PACTCHUHN

1)IIpssHUIIHUKOB

2)['enbMOHT

3)JIubux

4)Apucrorens

S)puctan

6)Caxc

2. Tpancnopr xuciopoga K OakrepougaM TIpH  CHUMOHMOTHYECKOHA30TPHUKCAITUU
OCYIIECTBIISIET

1)remornobun

2)HUTpOreHasa

3)nerreMorioOnH

4)monubacH

S)okcurenasa

6)IIUTOXPOMOKCHAA3a

3. CoenuHeHue, TMPHUCYTCTBYIOIIEE B COCTABE PACTUTEIBHONW KIETKH B HEOOJIBIIIOM
KOJIMYECTBE

1)6enok

2)1esnitonao3a

RYNI1700079103

4)Bona

S)MuHepanbHbIE COJIN

4. BaxkHel1e opraHu4ecKie COeAMHEHUS B PACTEHUSAX, B COCTaB KOTOPHIX HE BXOTUT a30T

1)xmopodusr

2)0enku

3)ATD

4HIIBK

S)®EII-kapbokcunaza

6)ABK

6)HAIDOH2

8)IIUTOKMHUHBI

5. Bug TpaHcmopTa MUHEpAIbHBIX BEIIECTB, K KOTOPOMY OTHOCHTCS 3arpy3Ka KCHUJIEMBI H
(b09MBI

l)npocras auddyzus



2)aKTUBHBIN TPAHCIOPT

3)obOneruennas nupdysus

4)nucdPy3us yepe3 MOHHBIE KaHATIBI

6. ®opma B3aUMOJCHCTBUS HOHOB B pacTBOpe, NpPHU KOTOPOH CyMMapHBIH 3¢¢eKT
BO3JICUCTBUS HA PACTEHHE MHOTO OOJIBIIIE CYMMBI KaXK0r0 3¢ dekra?

l)antaronusm

2)cuHeprusm

3)anauTUBHOE ICHCTBUE

7. bakTepuu posia HUTPOOAKTEp y4acTBYIOT B Ipoliecce

1)cumbHnoTHYECKOH a30ThUKCcaUN

2)HecCUMOMOTHYECKOM a30ThUKCcaIUN

3)aMmMOHUpHUKAITUN

4)HUTpUPUKAITAHA

5)nenuTpuduKanu

8. Hurputpenykrasa ocyliecTBIsSeT KaTajlu3 Ipolecca

l)BoccranoBnenune NO3~

2)BOCCTAHOBJICHHE MOJIEKYJIIPHOTO a30Ta 0 aMMOHUS

3)BoccranoBieHne NO,”

4)amMMoHU(DUKATTHS

5)aMHHHUpPOBaHUE KETOKUCIIOT

6)OKHUCIIEHNE aMMOHHUS 1O HUTPATOB U HUTPUTOB

9. KapOoHOBBIE KHCIIOTHI, YYacCTBYIOIIME B IpoOLiecCe MEPBUYHOTO aMUHUPOBAHUS B XOJ€
KpPYroBOpOTa a30Ta B PaCTEHUHU

1)s6mounast

2)pymapoBas

3)o-keTorimyTapoBas

4)U30IUMOHHAA

5)acnaparuHoBas

6)riryTaMMHOBas

THIYK

10. IIporecc a3oTHOrO OOMEHA B pacTeHUsX, Tpedyromuii 3aTpatel HA JIOH2

1 )penykuus HUTPaToOB

2)penyKIis HUTPUTOB

3)nepBUYHOE aMUHHPOBAHNE KETOKUCIOT

4)nepeaMUHUPOBAHUE

5)oOpa3oBaHue aMUI0B

6)1e3aMUHUPOBAaHUE

Tema 7 — PocT U ABM:KEeHHE pAaCTeHUI

1. ®a3a HayaJbHOIO MEUIEHHOI'O pOCTa PACTEHMM, CBA3aHHAS C IMPOLIECCOM MEPBUYHOMN
aJlanTalyy K BHEITHUM yCIIOBHSAM

1)nar-daza

2)nor-¢aza

3)9KCTIOHEHIIAIbHAS

4)daza 3ameIeHUs pocTa

2. Kpurepuu pocra pacteHuit

1)yBenuueHue miomaan JUCThEB

2)yBenu4eHHUe JUIMHBI U TOJLIMHBI CTEOIs

3)muddepeHnnpoBKa KIETOK

4)npupocT 6ruoMacchl

5)nepexon kK reHepaTUBHOMU (aze

6)yBenuYCHHUE COJIEP KaHMs OCIIKOB B KJIETKaX

3. TepMHH «MHOTOCETYATBIA POCT» XapaKTepU3yeT OCOOEHHOCTH pocTa



1)Hapy>xHOI MeMOpaHsbI s11pa

2)nnazManeMMbl

3)KJIETOYHOM CTEHKH

4)nuxTrHocoM arrmapara ['oiabmku

S)uurockenera

4. HabGop xpomocom, 0Opa3yIomIuics B pe3yiabraTe CIMSHHS CHEPMUS C ICHTPATbHON

KJIETKOW 3apOJBIIIEBOr0 MEIIKA Y IIBETKOBBIX PACTCHUI

1) aurimon THBIN

2)TPUILIIONTHBIN

3)TeTparionIHbII

4)OJUTIIION THBIT

5. PocT cTebist MOKPHITOCEMEHHBIX PACTCHUN B ITTMHY 00€CIICUNBACTCSI MEPUCTEMAMHU
1 )anukaabHBIMH

2)naTepaibHbIMU

3)UHTEpKATSIPHBIMHU

4)MHULATBHBIMU

S)MapruHanbHbIMU

6. [IpuMepamu TpaBMaTUYECKOM PEr€HEpalluN y PACTEHNUN SBIISIFOTCS

1)BoCTIONIHEHHE OTMEPIINX KIETOK KOPHEBOI'O YEXJIMKA

2)BOCCTaHOBJICHUE YTPAUEHHBIX allMKAJIbHBIX MEPUCTEM

3)3ameHa CTapbIX 2JIEMEHTOB (PJI0IMBI HOBBIMU

4)3a:xMBIICHUE paH

5)nacbIHKOBaHWE W TUKUPOBKA

7. O KakoM THUIIE€ POCTOBOIO JBM)KEHUS HJAET peub: «0OpaTHMble ABHXKEHHS (M3rHOBI)

OpPraHOB C JOPCHBEHTPAJIbHBIM CTPOCHMEM B OTBET Ha HM3MEHEHUE AU(PPY3HO HEHCTBYIOMIHUX
(dakTOpoB BHELIHEH cpelbl (HanmpuMep, OTKPbIBAHWE U 3aKPhIBAHME IIBETKOB MPH CMEHE AHS U

HOYH)

l)nactuu

2)TpOnU3MBI

3)TaKcUchl

8. Kakoii 3 npeyI0)KCHHBIX BAPUAHTOB OTPE/ICIICHUN COOTBETCTBYET SIBJICHHUIO HYTAI[UU
l)epemeriieHue BCEr0 OpraHM3Ma B MPOCTPAHCTBE TMOJ BIMSHUEM OJIHOCTOPOHHE

JIeHCTBYIOMUX (aKkTOpPOB (pa3apakuTerieil)

2)KpyTOBbIE WM KoJieOaTeNbHbIE IBUKEHUSI OpPraHOB PAacTEHUM, B pAJE CIydyaeB UMEIOLINE

SHJIOTEHHBII (ABTOHOMHBII) Xapakrep

3)pocToBBIC IBMKEHHUSI PACTCHUH, OOYCJIOBJICHHbIE W3THOAHUEM WM HCKPUBJICHUEM

OpraHoOB B OTBET Ha (paKkTOp Cpeipl, NCHCTBYIOMINE OJJHOCTOPOHHE

9. Kakoe siBneHuEe OTHOCUTCA K KaTErOPUHU TPOIU3Ma

1)pocT mbLIBIIEBOM TPYOKH 1O HATIPABJICHHUIO K 3aPOJIBIIIEBOMY MEIIKY

2)3aKpbIBaHUE COLIBETUH OJlyBaHUMKA B MACMYPHYIO TIOTOTY

3)BBIOLIUICS CTEOCTh XMEJIS

10. Ha Bam B3misin, 9TO SBJISIETCS] TVIaBHBIM SHJIOTCHHBIM (DAKTOPOM, BIIHSIONIAM Ha POCT,

MopdoreHes, pereHepaluio U pa3BUTHE paCTEHUI

l)remneparypa

2)MEXaHMIECKOE BO3/ICHCTBUE

3)duToropmMoHsI

Tema 8 — PasBurHe pacreHui

1. Yro Takoe oHTOreHe3?

1)HeoOpaTMoOe yBEeTUYEHHE PAa3MEPOB M MacChl KIETKH, OpraHa WJIM BCErO OpraHu3Ma,

CBSI3aHHOE C HOBOOOPAa30BAHUEM DJIEMEHTOB UX CTPYKTYP

2)I/IHI[I/IBI/I,Z[yaJ'IbH06 pa3sBUTHC OpraHu3dMa OT 3HUI'OThHI (I/IJ'II/I BCIrC€TaTUBHOI'O 3aanKa) a0

CTapCHHUA U CMCPTH

3)kauecTBEHHbIE U3MEHEHHUS B CTPYKType U (PYHKIIMOHAIbHON aKTUBHOCTU PACTEHUS U €T0



yacTeil (OpraHoB, TKaHEH U KIETOK)

2. Kpurepun pa3BUTHS pacTEHUI

1)yBenuueHue mIomaan TUCTHEB

2)yBeNMUYEHUE AJIUHBI U TOJIIIHHBI CTE0IIs

3)auddepeHnmrpoBKa KIETOK

4)pupoct Onomaccsl

5)nepexon K TeHepaTUBHOU (aze

6)yBelMYeHHE COIepKaHUsI OEIKOB B KJIETKaX

3. B sMOpuoHaibHy0 a3y OHTOreHe3a paCTUTEIbHOM KIETKH MPOUCXOISAT MPOLIECCH

1)pocra pacTsKeHHEM

2)MHUTO3a

3)OArOTOBKH K JEICHUIO

4)mudhepeHIupOBKU

5)MHTEHCUBHOTO YBEIHUYEHHs 00beMa

4. B oHTOreHe3e )XKMBOTHBIX KJIETOK, B OTJIMYME OT PACTUTEIbHBIX, OTCYTCTBYET (a3a

1)smOpuoHanbHas

2)mudpepeHIPOBKH

3)3ameyieHus pocta

4)pocTta pacTssKeHUEM

S)cTapeHust u cMepTU

5. B mporiecce crapeHus paCTUTEIbHON KJIETKU [IUTOIIa3Ma

1)3akucnsercs

2)3a11enaqynBaeTCs

3)HeUTpanu3yeTcs

4)cpena He MeHsIeTCA

6. C KakuM rOPMOHOM CBSI3aH IEPEXO/ CEMSH B COCTOSTHUE ITOKOS

1)aGcru3oBas KucaoTa

2)ayKcuH

3)UUTOKMHUH

7. Kakoil 3Tanm OHTOTE€HE3a XapaKTEpU3yeTCsl Ha4ajJoM IPOpPACTaHMs CEMSIH WM OpPraHOB
BEreTATUBHOI'O Pa3MHOXKEHUS U XapaKTepu3yeTcsl ObICTPhIM HAaKOIUIEHUEM BET€TaTUBHON MacChl

1)>MOpHOHATBHBIN

2)I0BEHWJIbHBIN

3)cTtapocT U OTMUpaHUS

8. Kakoit ropmMoH criocoOeH 3aMeJUIUTh CTapeHUe pacTeHUI

1 )aGcuum3oBas KuciaoTa

2)3TuneH

3)IUMTOKUHUH

9. Ykaxute (hakTOpHI SBISIOMINECS MPUUYNHON BBIHYKICHHOTO MTOKOS TTOYEK 1 TOOETOB

1) kmuMaTHYeCKHe YCIOBUS

2)Mopdonoruueckasi HeJopa3BUTOCTh SHAOCTIEpMA

3)pu3nonornyeckoe COCTOSTHUE 3apOAbIIIa

10. C noMoIIpI0 KaKOTO MprueMa MOKHO UCKYCCTBEHHO BBHIBECTH MOYKH U3 COCTOSHUS MOKOS

1)BBICOKas TeMmepaTypa

2)mopaHeHue

3)3aTeHeHnE

Tema 9 — Ananranusi U yCTOHYMBOCTH PACTeHHH K HeOJAaronpuATHBIM (aKTopam
cpeabl

1. Ykaxxute OCHOBHOM CTPECCOBBIN TOPMOH PACTEHUMN

1)aykcun

2)IIUTOKUHUH

3)abcu3oBas KHCIOTa

4)rubOeperuH



2. Y10 U3 nepevyrcIeHHOro He OTHOCUTCS K MEXaHM3MaM CTpecca Ha KJIETOYHOM YpPOBHE?

1)cunTe3 CTpeccoBbIX OETKOB

2)3aKMCIIeHNE [IUTOIIIA3MBbI

3)akTrBU3ALMS TOKOSIIMXCS OPraHOB

4)yBennueHre MPOHUIIAEMOCTH MeMOpaH

3. Tun 3aconenusi, He BCTPEUYAOLINICs B IPUPOLE

1)xsiopugHbIN

2)kapOOHATHBII

3)HUTpaTHBIN

4)cynbdaTHbIi

4. HazoBute Hanbosee MOpO30yCcTOIUNBYIO (pa3y OHTOreHE3a

1)mpopacranue

2)I0BEHUJIbHAS

3)da3a uBereHus

4)cemeHna

5. Pactenus crocoOHbI n30erath neperpesa oT COTHEUHbIX JTydel Omaroaaps

1)BepTHKaNbHON OPUEHTHUPOBKE JIHCTHEB

2)CBOpAaYMBaHUIO JINCTHECB

3)nucToBoil Mo3auKe

4)BOCKOBOMY HaJIETy

6. UTo W3 TmEepeunciIeHHOTO HE OTHOCUTCA K OMOXMMHYECKON ananTaiud pacTeHUH K
MOBBIIIEHHOU TeMIieparype?

1)cTabmibHOCTH OOMEMOpaH

2)cunTte3 BT

3)noBBILIEHNE KOHLEHTPALUN OPIraHUYECKUX KUCIIOT

4)cunte3 ABK

5)yMeHbllIeHUE pa3MepOB JIUCTOBON TUIACTHHKH

7. Kakoii rpymniibl ratouToB HE CYIIECTBYET?

1)syramodutst

2)KpUHOTaI0(UTHI

3)kpuoranouTsl

4)rnukoranouTel

8. Ilpamoe nelicTBre paguanuu He BbI3bIBacT B Monekynax JJHK

1)pa3psiB caxapo-ocdaTHbIX cBsIzel

2)1e3aMMHUPOBAaHUE a30TUCTBIX OCHOBAHUM

3)o0Opa3oBaHue TMMEPOB MAPUMHIUNHOBBIX OCHOBAHUI

4)3aMeHy ITypUHOBBIX OCHOBAHUHN HAa MUPUMHUINHOBBIE

9. HazoBuTte a3y KIeTOUHOro IUKIA, HauboJee yCTOMUMBYIO K BO3CHCTBUIO pagualun

l)ipencunTeTHYECKAS

2)cuHTEeTHYECKas

3)MuTOTHYECKAS

4)UUTOKHHE3

10. @yHKIHIO PaTUONPOTEKTOPOB B KJIETKE HE BBITOIHSIOT

l)rinyratnon

2)IIUCTEHH

3)ackopOuHOBas KUCIIOTA

4)canuiuiioBast KHCJIOTa

Kpamxue memoouueckue ykazanusi

TecTupoBanue MNPOBOAUTCS TMPH 3aBEPIICHUH HW3YYEHHUS TNPOUICHHOTO0 MaTepuaia I10
OTIIeNbHBIM pazzenaM TeM. CymMmapHas OIeHKa MO MPOMIEHHBIM T€CTaM MEPEBOJUTCS B Oalljibl C
COXpaHEHHEM IPONOPIMIA, COIVIACHO KPUTEPUSAM OLIEHKU (MaKCUMaJIbHBIN 0ajl M0 cyMMe TeCTOB —
20). Bpemst tectupoBanusi, 00b19HO He MeHee 40 MuHYT. Pe3ynbraTthl TECTHpPOBAaHUS MPOBEPSET
IpEerno/iaBaTeb.



Illkana oyenku

OueHnka Bamnbt Onucanue

5 19-20 Brmonneno 6onee 90 % 3amanuit

4 14-18 Brmonsaeno ot 70 1o 89 % 3amanmii
3 10-13 Boimonneno ot 50 1o 69 % 3ananuii
2 6-9 Brmonneno ot 30 go 49% 3ananuit
1 0-5 Brimonneno menee 30%

5.2 IlpumepHbIil IepeyeHb BONPOCOB MO0 TeMaM

MRS
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Tema 1 - BBegenne B nucuuminny. @uU3no/10rusi paCTHTEIbHON KIETKH

UYro sBisieTcs CTPYKTYPHOM OCHOBOM pacTUTEIbHON KIIETKU?
KakoB XMMHYECKHI COCTAB U CTPYKTYPA KJIETOUHON CTEHKH PACTUTENBHBIX KJIETOK?
B 4yeMm cocToaT GyHKINU KIETOYHOW CTEHKH PACTUTEIHHBIX KIETOK?
Hazo3ute xumudeckuii coctaB v yHKIIUN BaKyOJIeH.
Muxkporenblia paCTUTEIBHON KJIETKH (TJIMOKCHUCOMBI, IEPOKCUCOMBI, 0JIEOCOMBI) U UX
GYHKIIH.
Ha3zoBute 0cOOEHHOCTH CTPOEHUS PACTUTEIBHOM KIIETKHU, CBSI3aHHbIE ¢ (POTOABTOTPO(PHBIM
TUIIOM NTUTaHUS.
[lepeuncnure HU3HOIOrHUECKUE CUCTEMBI PACTUTEIBHOIO OpPraHU3Ma C YKa3aHUEM UX
OCHOBHBIX (DYyHKIIMH.
VYkaxute, KakO! IPUHIMUII TI0JI0KEH B OCHOBY BHYTPHUKJIETOYHOM peryJisnuu npoueccos. Ha
4éM OH OCHOBaH?
Kak ocymecTBisercss 0OMEH KJIETKH BEIIECTBOM, SHEpPrueil u uHpopmanueii?
[Tepeuncnure 00IIHIE 0COOEHHOCTH CTPOCHHS M OOIIUE CBOWCTBA OMOJIOTHYECKIX MEMOpaH.
B 4em 3akmogarorcs GyHKIMOHATIBHBIE OCOOCHHOCTH BHYTPEHHUX MEMOpaH MUTOXOHAPUI U
XJIOPOIUIACTOB?
VYkaxxute 0OCHOBHbIE ()YHKIIMOHAJILHBIE CUCTEMBI PACTUTEIBHOIO OPraHU3Ma.
Kakue perynstopHble cucTeMbl 00€CIeUunBarOT LEIOCTHOCTh pacTeHus? [lepeunciure ux
0COOEHHOCTH.
depMeHTaTUBHAS U TEHETUYECKAsl PETYIIALNAS BHY TPUKIETOUYHBIX IIPOLECCOB.
OxapakTepu3yiTe Ux CyThb M KpaTKO OIULIUTE.
N3noxunTe cnocoObl nepeaayn BHEKIETOYHBIX CUTHAJIOB B KIIETKY.
KpaTko onummure MeXKIETOYHBIE CHCTEMBI PETYIISILIMN.
MOXHO JI1 UCTIONIb30BaTh OMOAIEKTPUUYECKUE SBJICHUS ISl JUATHOCTUKH COCTOSIHUS
pactenus’?
OOBsicHUTE MPUHIIMIT OPTaHU3MEHHOI'O YPOBHS PEryJIsILIUU.
Kakum 00pa3oM JOMUHUPYIOLIME [IEHTPBI OKA3bIBAIOT BIUSHUE HA Pa3BUTUE TKaHEHN U
OpraHoOB pacTEHUs?

Tema 2 - MoJiekyJisipHble OCHOBBI (U3HOJTOTHYECKUX NPOLECCOB

Yro Takoe reHom?

Yro Takoe ren?

Yro moHUMAIOT MO TepMUHOM «/luddepeHnmanbaas SKCIpeccust reHomMa» ?
Kakue @pynkuuu Bemomnnser JJHK?

Yem oTiinyaeTcsa HyKI€OTU OT HyKieo3uaa?

Kakoli reH Ha3bIBaeTCsl CTPYKTYpPHBIM?

Kaxkas JIHK na3biBaeTcs crieiicepHoit?

Yro Takoe ceKBEHMpOBaHUE reHoMa?

Kaxue ocHoBanus Bxonar B coctaB JJHK?

Oynkuuu JJHK?

I'enernueckuii kon?

Yem otnmyarotcs JJKH xnopornactoB u mutoxonapuit ot saepubix JJHK?
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M3 kakux 3TanoB cocTouT npouecc perukanun JJHK?

[TosicHuTe mpouecc TpaHCKPUIILIH.

[TosicHuTe Mponece TpaHCIALUY.

Ha xakux ypoBHSIX BO3MOKHA PETYJIALNS SKCIIPECCUU [€HOB?

Yro Takoe: MpoMOTOp, onepaTop, 3PPeKTop, HHAYKTOP, pernpeccop, kopemnpeccop?

Kak npoucxonut peryssauus tpanckpunuuu JJHK?

Uto Takoe 1uc-AeiCTBYIONNE YIEMEHTHI?

Uto Takoe sHXalcepbl U CalJIEeHCOPHI?

Yro Ttakoe TpaHchaKkTOpbI?

Kakyro QpyHKIMIO BBITTOJIHAIOT BTOPUYHBIE MEHEIKEPHI?
Tema 3 — Boanblit 00MeH pacTeHui

OxapakTepu3yiiTe OCHOBHbIC (PM3NICCKUE CBOKWCTBA BOJIBI.
KakoBa posnb BoJibI B pacTeHUU?
CocTosiHUE BOJBI B PACTCHHH.
Kakoe 3HaueHNe HMEIOT SIBIICHHUE OCMOCA U TIPoIiecC HaOyXaHus OMOKOJUIOUIOB B
MOCTYIUICHUH BOJBI B pacTeHHUe?
Kakmne ocoOeHHOCTH UMEET KOPHEBAsI CUCTEMA PACTCHHUS B CBSI3U C MOTJIONMEHUEM BOJIBI U3
TTOYBHI?
Uro sBsieTcs ABUKYIIECH CUITION MOCTYIUICHHUS BOABI B pacTeHUs?
3aBUCHT JIU MIOCTYIIJICHUE BOJBI OT JBIXaHUS PACTCHUS?
Kakwue npouecchbl onpenensioT nepeABMKeHne BOIbl 0 PACTEHUI0?
Kak perymupyeTcst npoiiecc mOCTyIUICHHUS U TPOIIeCC UCTIAPSHUSI BOJIbI pacTeHHuEeM?
Kakwue TaIbl mpucrocoOIeHui K HeTOCTATKY BJIard BEI MOXKETE HA3BaTh?
Tema 4 — ®oTocuHTE3

Yro takoe portocunrez? U B uém ero kocMudeckast u IiiaHeTapHast posib?
[lepeuncnure ocHOBHBIE ATanbl HOPMUPOBAHUS NIPEACTABICHUH O IpUpoie GOTOCUHTE3A.
HazoBure ¢porocuHTeTHYECKHE MTUTMEHTHI PaCTEHUH, KakoBa X poJib? B uéMm 3akirouaeTcs
SBJICHUE XPOMATUYECKON afanTanun?
Ha uém ocHOBaHO AeneHue nporecca GOTOCHHTE3a Ha CBETOBYIO U TEMHOBYIO (ha3bl?
CocraBbTe cxeMy NnpeoOpazoBaHMs SHEPTUHU B Mpoiecce PoToCHHTE3A.
Maiite onpenenenue porocuaTeTHUecKoro hocopunrpoanus. Kakue BusI
dboTodochopunupoBanus Bam nu3BecTHbI?
Ha3zoBute 0cHOBHBIE MPOAYKTHI CBETOBOH (pa3bl poToCHHTE3A.
UYro Takoe TemMHOBast pa3a ¢porocuHTe3a? Kak cBa3aHbl cBeTOBast U TeMHOBasl pa3bl?
Kakue nytn accumumsanuu CO2 B pactenusx Bam nzBecTHbl?
B uém cxonctBo 1 paznuuane hepMeHToB prdyno3oaudochaTkapOOKCHIasbl 1
dbochoeHOMIUPYBATKAPOOKCHITA3HI?

Tema S — JIpIxaHue pacTeHuit

KaxoBa Guonorndeckasi posib JbIXaHUsI.

B yem cxo/1cTBO U pa3inure IpoIeccoB AbIXaHUs U (POTOCHHTE3A.

OxapakTepu3yiTe OCHOBHbIE MOMEHThI TEOPUH XUMH3Ma JbIXaHHUS.

PaccmoTpuTe B3aMOCBSI3b IbIXaHHS ¥ OPOKESHHUSI.

VYkaxuTe OCHOBHbIE (DYHKITMHN (PEPMEHTOB, YIaCTBYIOUINX B OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX MTPOLIECCAX.

VYkaxxure, Kak CBSI3aHbl MEX]Ty COO0H yIbTpacTpyKTypa U GyHKIIUS MUTOXOHIPHUH.
Onummre cynp0y aTOMOB yriepoja, Kuciaopoa u Bogopoaa npu pacmase [IBK B mpouecce
JIBIXaHUS.

[Touemy aspoOHOe apixanue 3¢ HeKTHBHEE aHadPOOHOTO?

PaccMoTpuTe TOMOTHUTENBHBIE CITIOCOOBI OKUCIICHUS JBIXaTeIbHBIX CyOCTPaTOB.

Yepes kakoe cCOeTMHEHNE OCYIIECTBIISIETCS B3aUMOIEHCTBIE TEHTO30(POC(ATHOTO MyTH C
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koM Kpebcea?

KpaTko oxapakrepu3syiite pyHKUINHU LIENH IEPEHOCA JIEKTPOHOB.
Packpoiite cMBICT TEOPUH XEMHUOCMOTHYECKOTO CONPSIKCHMUS.
KakoBa pons docdopa B nporecce AbIxanus?

Kakmue peakuuu TpeOyIOT ¢4 Ui TOT0, YTOOBI MOJIYYUTh U3 MOJIEKYJIbI TIIFOKO3bI CIIETYIOIINE
coenuHeHUs: GPYKTO3y, caxapo3y, NIMOKCUIIOBYIO KHCIIOTY, KpaxMal, STHIOBBIA CiupT?
OxapakTepu3yiTe ApIXaTeIbHBIN MPOIIECC KaK IEHTPATbHBIM MEXaHU3M, CBS3BIBAIOIITUI

MCXKIOY coboit Pa3JIMYIHBIC I'PYIIIIbL COGI[I/IHGHI/Iﬁ — YINICBOAbI, OPraHNYCCKUC KUCJIOTHBI, ) KUPBI 1

OCIIKH.
Kakum 006pa3om oCymIecTBISIETCS peTyJIAIHs IbIXaTeIbHBIX MPOIECCOB?
PactutenbHble Macna B HAMOOIBIIIEM KOJTMYECTBE MPUCYTCTBYIOT B CEMEHAX Yallle BCETO B
3apOJIbIIE.
B dyem npeuMymiecTBa TaKOro MX MECTOHAXO0XKICHUS C TOYKH 3PEHUS SHEPreTUUECKUX HY K]
pactenus’?
PaccmoTpuTe BO3MOXKHBIE CBA3M MEKY HU3KOW CKOPOCTBIO JIBIXaHUS U IECTBUEM
AKOJIOTHYECKUX (aKTOPOB.

Tema 6 — MuHepaJbHOe MUTAHUE PACTEHU I

UTto Takoe OpraHoOTeHbI, MAaKPO-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI?
Kak mporcxoauT TpaHCIOPT MOHOB B KJIETKY. B 4€M poiib KIETOYHBIX CTEHOK U MeMOpaH?
Kax mpoucxoauTt TpaHCIIOPT HOHOB IO TKaHSIM KOPHS B paJlaIbHOM HarpaBlieHUN?
B uém paznuume kcuneMHOTo U (hJI09MHOTO TpaHcmopTa?
BoccranoBneHne HUTPATOB 10 aMMHUaKa B 3€JIEHOM BOJIOPOCITH XJIOpeiia 3HAYUTEIbHO
YCKOPSIETCS TIO/1 BIUSIHUEM cBeTa. KakoB BO3MOKHBIM MEXaHU3M 3TOTO BIHUSIHUS?
[Ipocnenure GuoxuMuyecKrne MeTaboINYECKUE IMyTH MOJIEKYJT YTIEKUCIIOTo ra3a B
pacTeHHuH, HauKuHas ¢ aTMOC(hephl U 3aKaHYMBAs UX MOSIBJICHUEM B TOW WJIM MHOMN
AMHUHOKHCJIOTE.
[Tosicoxk Kacnapu B 3H10A€pMaNIbHBIX KIETKAaX MOKET UTPATh POJIb B MOIJIOLIEHUHU COJIEH
KCHJIEMOM KOPHS, @ TAKXKE BOJIbI B YCIOBUSIX MOJOKUTEILHOTO KOPHEBOTO JAABJICHHUS.
OO6mbsacuuTe QpyHkiuio noscka Kacnapu B 0oTMEUEHHBIX SIBICHUSX.
B uéMm 3akmrouaeTcsi CHHTETHYECKas NeATeIbHOCTh KOopHei? [IpuBeanre npumepsl.
Uro Takoe MUKOpH3a U B 4éM ¢ pyHKIus?

Tema 7 — PocT 1 ABH:KEeHUE PACTEHU I

Kakoii mpouecc Ha3pIBaeTcs pocTom?

Uto siBIIIETCSI JIEMEHTaMH CTPYKTYPBI OpraHu3ma?

Bcerma nu poct pacTeHus WK €r0 OpraHOB COMPOBOKIACTCS YBEIHMUEHUEM Pa3MEpPOB HIIH
Macchl?

UeM oTiimyaeTcs BUAUMBIA POCT OT UICTUHHOTO?

HazoBute rinaBHble ycnoBus pocra?

Kak cBs13aH pocT ¢ qpyrumMu pyHKUIHSIMU OpraHu3ma?

Urto siBRIsieTCS OCHOBOM 1181 pocTa?

Kakue ¢a3el B pocte Boinenuia FO. Cakc? JlaiiTe xapakTepuCTHKY Kax10il dase.
I'me pacmosioxeHbI KJIETKH, HAXOSIIUECS B YMOPHOHATLHOM (aze?

UYro Takoe pocT pactsikeHuem? M3 kakux stanoB oH coctont? Kakue MexaHU3MBbI

pactsbxenus Bol 3HaeTe? Kak oOpa3yercs neHTpaibHas Bakyosb? Kak nmpoucxonut gpukcanus

pasmepa pacTAHYBIIECHCS KIETKH?

Uro takoe nuddepenunponka? Kakue tunsl quddhepeHIMpoBKY Bbl 3HaeTe?
Urto Takoe geTepMuHAIms?

[ToueMy pacTsiHyBIIAsICS KJIETKA MOXKET MPEBPATUTHCS B KIETKY JII000# TKaHU?
UT0 Takoe TOTUIOTEHTHOCTh?

Uro Takoe neauddepeuimporka? Kakue mporeccsl xapakTepHsbl Juist aeau(CpCHIIMPOBKU?
Kakwue knetku MmoryT neauddepcHIpoBaTHCS ?



16. Yro Takoe KynbTypa U30IMPOBAHHBIX KIETOK U TKaHEM?

17. Yem oTnmyaercs pocT pacTeHUM OT pOCTa )KUBOTHBIX?

18. IloueMy B KOpHSIX U CTEOJISAX PACTEHUSI MOXKHO BBIICIUTH Pa3HbIC 30HbI?

19. T'ne cocpenoToyeHsl y pacTeHHs MPOLECChl pocTa?

20. Yro takoe xoppensuua? Kakue Tunbsl Koppensiuuil Bel 3HaeTe? [IpuBeante mpumMepsl.

21. Yro Takoe anukaabHOE JOMUHUpOBaHHE? Kak MOXHO ero HapymuTth? Kakoe 3HaueHHE OHO
umeer?

22. Yto Takoe MOJSPHOCTH? Y KaKUX OPraHOB IIBETKOBOI'O PACTEHUS OHA BBIPA)KE€HA CUJIbHEE?

23. B uem nposBiseTcs NoisipHOCTh KileTok? Kakoe 3HaueHne oHa uMeeT?

24. KaxoBbl IPUUYMHBI OJIAPU3ALUHN KIETOK?

25. Yro takoe pereHepanus? Kakoe 3HaueHre UIMEET OHA JUIsl paCTEHUS?

26. Ilouemy pacTeHHe CIIOCOOHO K pereHepanuu?

27. Kakwue npoliiecchl JIeKaT B OCHOBE pereHepanun?

28. Kaxk ¢popmynupyercs 3akoH Cakca? C MoMOIIbI0 KaKUX KPUBBIX €r0 MOXKHO M300pa3uTh Ha
rpaduke?

29. Kakwue ¢a3pl BeLACHAIOT Ha KpuBoro Cakca? JlaiiTe XapakKTepuCTUKY KaKI0# dase.

30. Ot 4ero 3aBUCHUT MPOAODKUTEIBHOCTD KaXKI0H (a3bl?

31. Yewm otnuuarotcs kpuBble Cakca y paCTeHUI pa3HbIX BUAOB U B PA3JIMYHBIX YCIOBUAX?

32. Kakumu METOJJaMU MOXHO UCKYCCTBEHHO PEryJIMPOBAaTh POCT?

33. YeM oTinu4aroTCs Apyr OT Apyra TPONU3MBbI U HACTHH?

34. Kak y4acTBye€T ayKCUH B TpONU3Max”?

35. OnHU TUIIBI ABMKEHUS Y PACTEHUH CBSI3aHBI CO CTOMKMMM U3MEHEHUSMHU Pa3MepOB U (POPMBI
KJIETKH, a IPYTHe — C MOJIHOCThIO0 00OpaTUMbIMHU U3MeHEHUsIMU. [IpuBeanTe npuMepsl 3TUX
THUIIOB JBMKEHHUS.

36. Kakoe aganTuBHOE 3HAYCHHE MOXKET UMETH OBICTPOE ITBUKEHHE Y MUMO3bI CTBIIUTUBOM ?

37. Onumwure cxemy 3BOJIOLUHU BceX (GOpM IBUKEHUS Y pacTEHUI

Tema 8 — PazBuTHe pacrenuit

1. Yo Takoe pazBurue?
2. Yro Takoe ¢unorenes?
3. Ha kakue rpynmsl JeisT pacTeHUs 110 MPOJOJIKUTEIILHOCTH OHTOreHe3a?
4. Ha xakue 3Tarbl JIeIsT OHTOIEHE3 IIBETKOBBIX pacTeHUil? J{aliTe XapakTepUCTHKY KaXIOMY
JTarny.
Kakue pacTeHust Ha3pIBalOT MOHOKAPIINYECKUMU U MTOJIUKapINYECKUMU?
Kakas pazHuiia Mex1y aBTOHOMHBIM U HHIyIIUPOBAaHHBIM Pa3BUTUEM?
Kakue ¢akTopsl MOI'YyT MHHIYLUPOBATh pa3BuTHE?

Kakwue Tunel oHTOreHe3a Bol 3HaeTe? OT 4ero 3aBUCUT peaii3alys TUIla OHTOTeHe3a?

5
6
7
8. Uro Takoe AeTepMUHAIMS pPa3BUTHS?
9
0

Yem pa3ian4aroTCA 3Tallbl, BEIACIACMBIC B OHTOI'CHE3C BEI'CTATUBHO PA3SMHOXKAKOIINUXCA

pacTeHuii?
11. Yem oTnuyaroTcs 3Tambl, BbIAEISEMbIE B OHTOI€HE3€ KIIYOHEHOCHBIX paCTECHUI?
12. Yem oTnmyaercs nepuoj BEr€TaTUBHOTO Pa3BUTHS OT IIEPHOJa TEHEPATUBHOIO Pa3BUTHS?
13. Yto Takoe BO3pacTHOM KOHTPOJIb 3aI[BETAHUS PACTCHUMN?
14. Yrto Takoe omMoJI0KEHHUE, cTapeHue?
15. Kaxue ocHoBHble npuHLKIbI Teopun H. Kpenke Bbl MokeTe Ha3BaTh?
16. Yto Takoe oOmMii 1 COOCTBEHHBIN BO3pacT?
17. Yto Takoe mopdorenes? M3 kakux mporeccoB OH COCTOUT?

cpenbl

Tema 9 — Ananranusi U yCTOHYMBOCTH PACTeHHUH K HeOJAronpuATHBIM (akTopam

1. JlaiiTe OOBsICHEHHE TTOHITHSIM CTPECC U aJaNTaIls.
2. YKaxute OCHOBHBIE MOJIOKEHHS TEOPHUH CTPECCa.
3. Tlepeuncnute QakTOphl, CHOCOOHBIE BBI3BATH CTPECC Y PACTEHUH.
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Kakue cneunguueckue n Hecenuduyeckre BO3ACUCTBUS OKa3bIBAIOT CTPECCOPHI Ha KIETKU
Y TKaHHU PaCTEHUM.
YeM oTiIMYaOTCS MEXAHU3MBI CTpECCA Ha KJIIETOYHOM U OPraHU3MEHHOM ypPOBHSX?
Kakum 00pa3oM 3acyxa Oka3bIBaeT BIMSHNE HA PACTUTEIbHbBIE OPTaHU3MBI.
Yro takoe BTII?
Kakue npucnocoGnenust BbIpaOaTHIBAIOTCS Y PACTEHUH B YCIIOBHUSX HEXBATKU BOJbI?
[lepeuncnute NpU3HAKK CYKKYJICHTHOCTH H KCEPOMOP(HHOCTH.
Kakumu ¢pu3noaoro-0noXumMmuuecKuMi 0COOEHHOCTAMU OTJIMYAIOTCS X0JIOI0CTOMKHIE U
MOPO30yCTONYMBBIE pacTEeHUs?
KaxoBbl OCHOBHBIE TPUUKHBI THOETN KJIETOK MTPU HU3KUX TeMIleparypax?
Kakumu npucnocoOUTenbHBIMI MEXaHU3MaMU 00J1a1al0T PACTEHUS, TIO3BOJISIIOIUE UM
BBDKMBATh IIPU JIEHCTBUU HU3KUX TeMIlepaTyp?
Uto Takoe KpHOMPOTEKTOPHI?
Kak caenatb pacteHue 6osee yCTOMYMBBIM K BO3/IEHCTBHIO HU3KHX TEMIIEpaTyp?
Hapymenne, kakux (pu3H0IOrHYeCKUX MPOILIECCOB BBI3BIBAET 3aCOJICHUE?
Kakue ¢akTopsl 0Ka3bIBAIOT BIMSHUE HA Ta30yCTOWYMBOCTh PACTEHUI?
KakoBbI yTH MOCTYIUIEHUS Ta3000pa3HbIX 3arps3HUTENCH B pacTeHUs?
VkaxxuTe afanTUBHbIE MEXaHU3MBbI PACTEHUN B YCIOBHUSAX a9POTEXHOT'€HHOTO BO3ACHCTBHUS.
Ha xakue cTpyKTypbl KIETOK AEHCTBYIOT PaIMOHYKINIBI, U K KAKUM U3MEHEHUSIM OHU
IPUBOJAT?
UeM oTiim4aeTcs NpsAMoe U KOCBEHHOE JICHCTBHE paiMalliy Ha )KUBBIE OPraHU3MBbl?
[TepeuncanTe TUIIMYHbBIE PEAKIIMK PACTEHUN Ha OOIydeHue.
Kakune MexaHn3Mbl yCTOWYMBOCTH BbIpaOOTAINCh Y pPAaCTEHUN Ha JEHCTBUE paaranun?
Jaiite onpeneneHue u NepeunciInTe BUIbl yCTOMUMBOCTH pacTeHUH K 00JIE3HM.
B yem 3akimouaroTcss 0cOOEHHOCTH KOHCTUTYIIMOHHOTO U MHIYIIMPOBAHHOTO MEXaHU3MOB
yCTOHYMBOCTHU?
KakoBa posb pUTOaIEKCHHOB B YCTOWYMBOCTH PacTEHUI K maToreHam?
KakoBa ocHOBHasi (PyHKIIUS peaKIIUN CBEPXIYBCTBUTEILHOCTH?

Kpamxue memoouueckue ykazanusi

KoHTponbHBIE BOMPOCH TO3BOJIIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETCHIMH Y

CTY[EHTa IO TUCIHIUINHE (MCIIONB3YIOTCS TPU MOJTYYCHUN JOMYCKa K BBITOJHEHUIO Ta00paTOPHOI
paloThI, 3aLIUTE OTYETA, A CAMOCTOSITEILHON OLIEHKU KauyecTBa OCBOEHHsI Y4eOHOM AUCIUIIIUHBI,
IIpU TMOATOTOBKE CTyAEHTa K dk3aMmeHy). CTyaeHT MOXET OTBETUTb Ha BONPOC YCTHO, WIIH
MUCHbMEHHO (TI0 PEILIEHUIO IIPpernoaaBaTes).

HpI/I INIOUCKE OTBCTOB Ha BOIPOCBI PCKOMCHIAOBAHA OCHOBHAA U JOIOJIHUTCIIbHAs

auTeparypa (CIUCOK JIUTEpaTyphl IPEJACTaBICH B paboyel mporpaMme AUCUUIUINHBI).

IIxana oyenku

Ouenka Bamner* Ormnucanue

OTBET ITOKA3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX POIECCOB U3yYacMOi IPEJIMETHOM 00JIaCTH, OTIHY
aeTcst TITyOUHOM U MTOJTHOTON PACKPBITHSI TEMBI; BIaeHHE TEPMUHOJIOTHIECKHM aIlapaToM; yMEHH
€ 00BSICHATH CYLIHOCTB, SIBJICHUH, IPOLIECCOB, COOBITHH, eNaTh BBIBOABI M 0000IIEHHS, 1aBaTh apr
YMEHTHUPOBAHHBIE OTBETHI, IPUBOAUTD IIPUMEPHI; CBOOOIHOE BIIAICHUE MOHOJIOTHYECKON PeUblo, I

OTHYHOCTb U MOCIICIOBATEILHOCTh OTBETA; YMCHUE MIPHBOIUTH IPUMEPBI COBPEMECHHBIX MTPOOIEM H
3y4aeMoi 06JIacTH.

OTBET, 0OHAPYKUBAIOIIUH TPOYHBIC 3HAHKS OCHOBHBIX MTPOIIECCOB M3YYaeMOM MPEIMETHON
00JIacTH, OTITUYACTCS TITyOUHOI U MOTHOTOM PacKPBITHS TEMBIL, BIIaJCHUEC TCPMHUHOJIOTHYECKIM Al
apaToM; YMEHHE OOBSICHATH CYLIHOCTD, SBJICHUI, IPOLIECCOB, COOBITHIA, IENIaTh BBIBOJIKI U 000011IeH
Wsl, 1aBaTh apryMEHTUPOBAHHBIC OTBETHI, IPUBOAUTH IIPHMEPHI; CBOOOIHOE BiIaJCHHE MOHOJIOTHIEC
KO# peYbi0, JIOTHYHOCTh U MOCICI0BATEILHOCTh 0TBeTa. OJHAKO IOMYCKACTCS OJ[HA - JBE HETOUHOC
TH B OTBETE.

OTBET, CBUJICTEILCTBYIONIMI B OCHOBHOM O 3HaHHMH IIPOLIECCOB M3y4aeMoil MpeIMeTHO 001acTH, OT
JIMYAIOIIUHCS HEJOCTATOYHOH INTyOWHOM U MOJHOTOM PAacKpPBITHS TEMbI; 3HAHUEM OCHOBHBIX BOIIPOC
OB TEOpHH; c1ab0 chOPMHUPOBAHHBIMU HaBBIKAMH aHANIN3a SBJICHNUIL, TIPOIIECCOB, HEIOCTATOUHBIM Y

1 MEHHEM J1aBaTh apIyMEHTHPOBAHHBIE OTBETHI I IPHBOIUTH IPUMEPHI; HEAOCTATOYHO CBOOOJHBIM B

JIaJICHUEM MOHOJIOTHYECKOH peublo, TOTHYHOCTBIO U MOCIEA0BATENbHOCTHIO OTBETA. JlomyckaeTcs H
€CKOJIBKO OIIMOOK B COAEPKAHMN OTBETA; HEyMEHNE PUBECTH IIPUMEpP Pa3BUTHUS CUTYaINH, IIPOBE

CTHU CB#I3b C IPYTHMH aclIeKTaMU H3y4aeMoH 00IacTH.




OTBET, 00HAPYKUBAIONIMI HE3HAHHE IIPOLIECCOB H3ydaeMOoil MpeIMETHOH 00IaCTH, OTINIAIONHICS
HETJTyOOKNM PacKPBITHEM TEMBI; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HECHOPMHUPOBAHHBIMHU H
aBBIKAMH aHaJIN3a SIBJICHHUH, POLIECCOB; HEYMEHHEM JaBaTh apryMEHTHPOBAHHbIC OTBETHI, CJIa0bIM

2 0,5 N
’ BJIAZICHHEM MOHOJIOTUYECKOI peublo, OTCYTCTBHUEM JIOTHYHOCTH U TOCIIE0BATENbHOCTH. JlomycKato
TCS Cepbe3HBIC OIMOKH B COICPKAHNY OTBETA; HE3HAHNE COBPEMEHHOI MPoOIeMaTHKH N3ydaeMon
obmacTu.
1 0 OTtcyTcTBHUE OTBETA

*YUuThIBaTCS TPU TMPOBEICHUM TEKYIIETO KOHTPOJS B XOJE 3aIIUTHl J1a0OpaTOPHOM
paboThI: - 6 Ta00PaTOPHBIX pabOT

5.3 Bonpocsl 1o Temam/pa3jiesiaM IMCHUILIMHBI JJIS1 IPOBeEeHUsI KOJIJIOKBUYMA

Tema 2 - MoJiekyJIsipHbIe OCHOBBI (P3HOJIOTHYECKUX MMPOLECCOB

Merto1bl uCCae0BaHMs PACTUTEIBHON KIIETKH
OO0m1as XxapaKTepUCTUKA PACTUTEITLHON KIIETKH
Oprasesnibl pacTUTENBHOU KIETKU: AP0, IUIACTHIbI, MUTOXOHAPUH, TEPOKCUCOM
MemOpaHHBIE CUCTEMBI PACTUTEIHHON KJICTKU: TIa3MalieMMa, TOHOIIIacT, DP, anmapar
TI'onbmxu
Bakyonu u HuTOCKENEeT pacTUTEIbHON KIETKU
Knerounas cTeHka paCTUTENbHON KIETKH
OCHOBBIHE 3aKOHOMEPHOCTH TOTJIONIECHUS BOBI KJIETKOM
PacturenpHas KiieTka Kak OCMOTHYECKAs CUCTEMA
OcMOTHYECKOE U TYPrOpHOE TaBJICHHE
Cocymas cuia KJIeTKH
XUMHUYECKHUHU ITOTEHIINAJ BOABI M1 BOAHBLINA IIOTEHIINAI KIETKHA
Tema 3 — Boanblii 00MeH pacTeHU
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3HaueHue BOJBI ISl JKUZHEAEATEIIBHOCTH PACTEHUH.

Copnep:xaHue U pacrpeeaeHle BOJbl B KJIETKaX, TKAHIX U OpraHax.

CtpykTypa u pu3ndecKkre CBOMCTBA YUCTOM BOJIBI.

Bonnsiii 00MeH pacTutenbHbIX Ki1eTok. CoctosiHue ((popMBbl) BOABI B KJIETKE U BIMSHHUE €€ Ha

CBOIICTBa MPOTOIUIa3Mbl U PUZNOJIOTUYECKUE TPOIIECCHI.

5. TepMoamHaMUYeCcKUE MOKA3ATENN BOJIHOTO PEXXUMA PAaCTEHUN: aKTUBHOCTh BOJBI,

XUMHUYECKUW U BOJHBIN NOTEHIMAIIBI.
6. I'pagueHT BOAHOIO NMOTEHIMANA, IBHXKYIAask CUIIA MIOCTYIUICHHS U IEPEIBUKEHUS BOJIbI B
KJIETKaX, TKaHIX U LEJIOM PaCTEHUH.
7. Cocymias cuiia ¥ BOAHBIA MOTEHITHAT.
MexaHu3Mbl OCTYIIEHHUS, BBIJCICHHS U MIEPEIBUKEHUS BOJIbI B PACTCHHH.
9. KopneBas cuctema - cieliMagbHbIA OpraH BcachblBaHus Bojbl. KopHEBoe naBieHNE, 3HaUEHHE

€ro B MpoIleccax HarHeTaHUs BOJbI B KOPEHb.

10. AKTUBHOE NOTJIOIIEHHUE BOJbI KOPHEM.

11. T'yrranus u «mwiayw pacTeHUH.

12. Tpancnmparusi, mokaszatenu, ee (U3uoJIOTUIECKOe 3HAUCHHE.

13. YcrbuuHas U KyTHKYJISIpHAs TpaHCnupanus. MexaHu3Mbl peryJisiiiii yCTbUUHON
TpaHCIIHpALUH.

14. BnusiHue BHEUIHUX YCIOBUI HA MHTEHCUBHOCTh TpaHcnupanuu. [lepenBrxenne BoJbl MO
pPacTEeHHUIO.

15. XapakTepucTuka MpOBOASIINX IMyTeH U MEXaHU3MBbI OJIMKHET0 U 1aJbHEro TpaHCIopTa
BOJIBI.

16. BepxHwuil 1 HUI>)KHUM KOHIIEBBIE IBUTATEIN BOCXOSIIETO BOAHOTO TOKA. DKOJIOTUS
BOJI000OMEHA pacTCHU.

17. KonuuecTBeHHas: XapaKTepUCTHKA BOJOOOMEHA paCTEHUH.

18. OcobeHHOCTH BOJHOTO OOMEHA y PaCTEHHH Pa3HBIX AKOJIOTHUECKUX TPyl (KCEpOPHTOB,

Me30(uToB, TUAPODGUTOB, TAITODUTOB U IP.).
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*®



19. ®dusnonornvyeckue OCHOBBI OPOIIAEMOTO 3€MJIIEEIHSL.
20. Bopaublii 7eUIUT U ero BiIUsHUE Ha (PU3HOIOTHYECKHUE TPOLECCHl PACTEHUH.
21. 3HadeHue BOAHOTO OOMEHA B aJaNTAIIMOHHBIX MPOIECCaX PACTEHUHN K YCIOBHUIM
OKPYXaIOIIEH CPEBI.
Tema 5 — JIpIxaHue pacTeHni

Heo6xonumocTh 3aTpaT SHEPTUU IS OAIEPKAHUS AKU3HH.
BHeniHee u TkKaHEBOE JbIXaHUE.
Pons AT® B sHEpreTHYecKOM oOMEHE.
[Tporecchl OKUCIIEHHS B SHEPTETUYECKOM OOMEHE.
YpaBHEHHE bIXaHUS.
AKTHBaIMs BOJOPO/Ia B OKHUCIUTEIHHOM MPOIIECCE.
Bxnan pabor A.H.baxa u B.W.I1annaauna B pa3BUTHE TEOPUH XUMU3MA JAbIXaHMUSL.
AHa’poOHBIN ¥ a3pOOHBIN TUITBI YHEPTETUIECKOTO 0OMEHa, OPOKEHHE U JIbIXaHUE.
['eneTnueckas cBs3b OpoxkeHus u apixanus, padbots! C.I1.KocTbruesa.
AHa’poOHas 1 adpoOHast Pa3sl TbIXaHUS.
['mukonus, nukn Kpebcea, 1iens nepeHoca 3J1eKTpPOHOB.
OxucnurensHoe (hochopuarpoBaHue.
KomnuectBo AT®, ob6pasyromieiicss B aHadpoOHOM 1 adpoOHOM (ha3ax TbIXaHUS.
Mexanu3m MeMOpaHHOTO (HOCHOPUITUPOBAHHUS.
Teopus II.Muruena.
CxoxactBo MeMOpaHHOTO (HOChHOPHIUPOBAHHUS B XJIOPOTUIACTaX U MUTOXOHAPHUSIX.
[Tenro3odocdaTHbIi MyTh ABIXAHUS.
['MuokcumaTHbIA LUKJL.
Jlokanu3anus MpoueccoB AbIXaHUS B KIIETKE.
MHUTOXOHIIPUH, UX CTPYKTYpa U (DYHKIIHH.
JprxarenbHblit K03 OUITHECHT.
CBsi3bp MEX]y IBIXaHUEM U MPOTyKTUBHOCTHIO PACTCHHIA.
Peryisanus npixaTesnbHOro nporecca.
Brnusinue sxonorndecknx (pakTopoB Ha MHTEHCUBHOCTb JIbIXaHUSI.
JlpIxaHue npu HeOJArONPUSATHBIX YCIOBHUSX.
Tema 6 — MuHepajbHOe IUTAHUE PACTEHU I
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Hcropust yueHus 0 MUHEPAJIBHOM IMUTAaHUH PACTEHUN.

DJIeMEHTAPHBIN COCTAB PACTECHUS.

30JIbHBIE DJIEMEHTHI.

HeoOxoaumble pacTeHHIO MaKpO- U MUKPOIJIEMEHTHI.

[Tornomenne HOHOB PaCTUTEIBHOU KIETKOM.

HonHbIi1 romeocTas.

AHTaroHu3M HOHOB.

[TaccuBHBINM U aKTUBHBIN TPAHCIIOPT HOHOB Yepe3 MEMOPAHY KIIETKH.

Pons Na+, K+-AT®da3e u H+-ATdas3m1.

ConpspKeHHBIN TPAHCIIOPT PA3IMYHBIX HOHOB Yepe3 MeMOpaHy.

MexaHu3MBbI TTOTJIOMIECHHS] MUHEPAJIBHBIX 3JIEMEHTOB KOPHEBOW CUCTEMOIA.

He3aBucruMocTh MOTIOIIEHNS] HOHOB OT MOTJIOLIEHUS BOJBI.

CooTHollleHHEe aKTUBHOTO ¥ ITACCUBHOT'O TPAHCIIOPTOB MPH MOTJIOLIEHUN KATHOHOB U

AHUOHOB.

14. Kopenb kak opras MmorjomeH!s] MUHEPaTbHBIX HOHOB U BOABl. OCOOEHHOCTH pOCTa KOPHEH.

15. Poib pa3HBIX TKaHEH KOPHS B IOTJIOIIEHUA MUHEPAJIBbHBIX HOHOB U UX TPAHCIIOPTE 110
pactenuto. BrniusHue ¢hoTocuHTe3a U IbIXaHUS Ha MOTJIOTUTEIBHYIO e TEIbHOCTh KOPHEH.

16. A30THBII 0OMEH pacTeHUil.

17. Ilytn accMMWIALIMM aMMHaKa 1 HUTPaTOB B PACTCHHH.

18. Poinb riiyTaMHHOBOI KUCIOTHI U TTIyTaMUHA B OMOCUHTE3€ aMHHOKHCIIOT.
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19.
20.
21.
22.
23.
24.
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19.
20.
21.
22.
23.

24.
25.

Accumuisanus Gocdopa, cepbl, Kaus U IPyTUX 3J€MEHTOB MUHEPAJIILHOTO MTUTAHUS.
[TuTanue pacTeHHi ¢ TOMOIIbIO CUMOUOTHYECKUX OPTaHU3MOB.
®dusnonornyeckre OCHOBbI IPUMEHEHUS YJ00pEHU.
Cunternveckas (yHKIUS KOPHEBOW CUCTEMBI PACTEHHSL.
OcoOeHHOCTH CUHTE3a AMUHOKHCIIOT, AMUIOB, (PUTOTOPMOHOB U aJIKaJIOU]IOB.
OKOJI0TUsl MUHEPAJIBHOTO MUTAHUS.

Tema 7 — PocT 1 ABH:KeHHE PACTEHUH

Omnpenenenre NOHITUN «POCT» U «PA3BUTHUEY.
Kiierounsle 0OCHOBBI pocTa.
CurMouHasi KpuBasi pocTa, ee OHoIorndecKasi yHHBEPCATbHOCTb.
CBoeoOpa3ue pocTa paCTeHHIA, OTIUYAIOIIEE UX OT KUBOTHBIX.
®a3pl nenenus, pacTsokeHus U A GepeHInPOBKY KIETKH.
daza pacTskeHUs1 — crienuduaeckas 0COOEHHOCTh KJIETOK PACTCHHIMA.
CooTHOIIEHNE JIeNIEHUs U PACTSKEHHUs KJIETOK IPU POCTE Pa3HbIX OPraHOB PACTEHHI B CBSI3U
¢ UX QYHKUHUSAMHU.
Perynsus K1€TOYHBIX JEIEHUNH Y MHOTOKJIETOYHBIX OPTaHU3MOB.
JIBU>KEHHUSI paCTEHUN.
Tponu3Mbl, HyTalluM ¥ HACTUHU UX (PU3UOJIOTHYSCKIE MEXaHU3MBI U aIaITHBHAS POJIb.
PocToBbIe NBMKEHUS U TYpPrOpHbIe 0OpaTUMbIC ABUKCHHUS.
DBoONHS CIIOCOOO0B JBMKEHHUSL.
Brusiaue ¢pakTopoB BHENIHEH Cpe/ibl HA POCT U PA3BUTHE PACTCHUIA.
Tema 8 — PasButne pacrennii

PasButne pactenuil.

JleneHne OHTOreHe3a Ha HTAIbI.

Perynauus nepexona pacTeHUN B TEHEPATUBHOE COCTOSTHUE.

SIBNIeHME TPOBU3AIUY.

AJanTuBHAas pOJIb APOBU3ALIUY.

SBnenue portonepuoauzma.

['pynmel pacTenuii ¢ pa3auaHON (HOTOMEPUOIUICCKON peaKIuel, ee afanTUBHOE 3HAYCHHE.
JerepMunanus noia.

Crapenue pacTeHHil.

Teopust H.I1. Kpenke o HUKINYECKOM CTApEHUH U OMOJIOKEHUH PACTCHUH.

Mopdorenes pacTeHHI.

Pone mepucTem npu pa3HOro pojia NOBPEXICHUSX, PETEHEPALlUN TKAHEN U OPTaHOB.
CrniocoObl pereHepanuy y pacTeHHH.

IIepnonnuHOCTE pocCTA.

CocTtosHue OKOs Y pacTCHHIA.

Busl okosi: BBIHYXI€HHBIN U (PU3HOIOTHYECKUH (TITyOOKuil).

VYcnoBus BEIXOJA U3 COCTOSIHUSA TIOKOSL.

AJanTuBHas poJIb ITOKOSI, €0 3HAYEHUE ISl MOPO30-, )Kapo- U 3aCyXOyCTONYMBOCTH
pacteHuil. DUTOTOPMOHBI.

HcTopust hpopMupoBaHus MpeacTaBICHUN 0 HATMYUK (PUTOTOPMOHAIBHON PETYJISLUU B
PacTCHHUSIX.

Hctopus OTKpbITHS (GUTOTOPMOHOB, HX XUMHUUECKas MPUPOIA, PU3HOIOTHIECKOe AEUCTBUE U
IIPAKTUYECKOE IIPUMEHEHUE.

Oco6eHHOCTH (PUTOrOPMOHATIBHOM PETyJISILUN pocTa U MOpOoreHe3a pasHbIX OPraHOB
pacTeHus U pa3HbIX NPOLIECCOB POCTA U PA3BUTHS.

[Tepensukenue (GUTOrOPMOHOB MO PACTEHHIO.

MexaHu3Mm JeiicTBUS (PUTOTOPMOHOB.

Crenuguka neficTBUS OTAENbHBIX (PUTOTOPMOHOB.

OO111e 0COOEHHOCTH PEryIATOPHOTO ACUCTBUS (PUTOrOPMOHOB, CPABHEHUE UX C APYTUMHU



BEIIECTBAMH, YYAaCTBYIONIMMHE B PETYIISIIIAHA POCTA, PA3BUTHS U METa0OIM3Ma PACTEHUS
(BUTaMHMHBI, HHTUOUTOPHI pOCTA U APYTHE).
26. IIpakTuyeckoe UCHONB30BaHNE (PUTOTOPMOHOB B PACTEHUEBOCTBE.
27. CHUHTETUYECKHE PEryJIITOPhl POCTaA.
Tema 9 — AjganTanusi ¥ yCTOMYMBOCTH PACTeHUl K HeOJaronpusiTHbIM (paxkropam
cpenbl

IIpencraBieHue o cTpecce u CTpeccopax.
Tpu da3bl cTpeccoBOl peakiuyu pacTCHUH.
3. Hecneunduueckue u crienuduuecKue MEXaHU3Mbl YCTOHYUBOCTH K TIOBPEKIAIOIIUM
(hakTOpaM BHEIIHEH CPEIbl.
4. MexaHu3Mbl ajanTalliy pACTEHUI HA KIETOYHOM, OPraHU3MEHHOM U MOMYJISIHUOHHOM
YPOBHSIX.
5. PaznuyHblie BUIBI YCTOMUMBOCTH: K 3aCyXe, IEPErPEBY, HU3KUM TeMIIepaTypam,
MOPO030YyCTOMUNBOCTb, COJIEYCTONYMBOCTD, Ta30yCTONYMBOCTD, PAJUOYCTONINBOCTb.
6. YCTOHYMBOCTH K MHPEKIIMOHHBIM OO0JIE3HSM M MEXaHU3MBI 3aIIUTHI OT MATOTCHOB
(MexaHnuveckue, GUTOHIMIBI U (PUTOAIEKCHHBI, pEaKIUsl CBEPXUYBCTBUTEILHOCTH).
Kpamxue memoouueckue yxazanus
KomnokBuyM — ofHa u3 popm OLieHKH 3HAHUI CTy/neHTa. B xo/e komokBuyma cTyieHTam
MIpPEeAJIaraeTcsi OTBETUTh Ha PsAJl BOIPOCOB, MO3BOJSIOIIUX NPOBEPUTH 3HAHUS, IMOJYYEHHBIE BO
BpeMs JICKIWH, Ja0OpaTOPHBIX 3aHATUH M CaMOCTOSTENFHOW paboThl cTyaeHTOB. KOHTpOJb
ocyulecTBiseTcss B ¢opMmMe YCTHOW Oecenpl MpemnojgaBaTeslb — CTyAeHT. JlJis MOATOTOBKU K
KOJUIOKBUYMY CTYIEHTY BBIJAIOTCA BONPOCHI IO Temam/pasfenaM TUCHMIUIMHBL. YUYaCTHUKH
3aHATHS BBICKA3bIBAIOT COOCTBEHHBIE MBICIH, JEMOHCTPUPYS YpPOBEHb 3HAHMM B paMKax
NpOWJIEHHOr0  Marepuana. Ha  KOIJIOKBMyME — CTyIE€HTaM  3alpellaeTrcss  IO0JIb30BaThCs
BCIIOMOTaTeJIbHBIMHY MaTepHalaMu.
IlIxana oyenku

Ornenka Bamner* Ormnucanue

N —

CTyzeHT JeMOHCTpUpPYeT ChOPMHUPOBAHHOCTH KOMIIETCHITNN HA HTOTOBOM YPOBHE, OOHapYKHUBaeT BCE
CTOpPOHHEE, CHCTEMaTHIECKOe U IIyOOKOe 3HaHNE y4eOHOro MaTepuaia, yCBOMI OCHOBHYIO JIUTEPATyp
5 5 Y U 3HAKOM C JOMOJIHUTEIbHON JINTEPAaTypoil, pEKOMEHIOBAaHHON MTPOTpaMMOi, yMeeT CBOOOHO BBIIIO
JIHATH IPAKTUYECKUE 33JaHUs, IPEyCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO ONEpHPYET NPUOOPETCHHBI
MU 3HAHUSAMH.

CTyzeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMIIETEHIIH Ha CPEAHEM YPOBHE: OCHOBHbIC 3HAHHS OC
4 4 BOEHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIE OIINOKH, HETOYHOCTH, 3aTPYIHEHHUS IIPU BEIIIOTHEHUH
aHaJIM3a JIUTEPATypsl, IEPEHOCE 3HAHUN U HA HOBBIC, HECTAHJAPTHBIC CUTYaLlUH.

CTyZ[eHT JACMOHCTPUPYET C(bOpMPIpOBaHHOCTI) KOMIICTCHIIMHU Ha 6a30BOM YPOBHE: B X0JI€ KOHTPOJIbHBIX
3 3 MepOHpI/IﬂTI/Iﬁ JOITYyCKAalOTCs 3HAUYNUTCIIbHBIC OH_II/I6KI/I, TMPOSABJIACTCA OTCYTCTBUEC OTACIIBHBIX 3HaHPII>1, CT
YACHT UCHBITBIBACT 3HAUYUTEIIBHBIC 3aTPYAHCHUSA [IPU ONIEPUPOBAHUU 3HAHUAMU IIPU UX IICPEHOCE HA HO
BBIC CUTYyallUuU.

’ ’ CTyIeHT JeMOHCTPUpPYET ChOpMUPOBAHHOCTH KOMIICTEHIIMH Ha YPOBHE HIKE 06a30BOT0O, MPOSIBIISETCS
HEIOCTaTOYHOCTh 3HAHHIA.

1 0 HpOSIBJIS[eTCSI TIOJITHOC WJIN HNPAKTHYICCKU IIOJIHOEC OTCYTCTBUC 3HAHUH.

*Cymma 6armioB (5 6amnoB 3a 1 koyokBuyM). Beero 7 KOIOKBHYMOB.

5.4 TemaTnka ncce

[Tosicamte  TepMuHBI "Qu3nonorndeckas agantanusa’ W "TCHETHYCCKUS ajantanus”
pacTeHuit

Kpamxue memoouueckue ykazanus

[Ipumepnas cTpykTypa scce

Beeodenue, B KOTOpOM MpeacTaBieH 00OOMIEHHBIA OTBET Ha MPEAJIOKEHHBIM BOIPOC WIIH
U3JIaraeTcs B OOIIEM BHJIE Ta TO3UIIHS, KOTOPYIO MPEAIOIaraeTcsi OTCTauBaTh B OCHOBHOW YacTH
acce.
OcHognas yacmo, TIE TPEICTaBICHB MOJIPOOHBIE OTBETHl HA BOMPOC HIIM W3NIAraeTcs IMO3UIIHS,
MOATBEPIKIaeMast TECOPETUUECKUMHU apTYMEHTAMH U SMITUPUIECKUM JTAHHBIMHU.



3axnouenue, B KOTOPOM pE3IOMHUPYIOTCS TJIaBHbIE HAEHM OCHOBHOM 4YacTH, MOABOMISIIME K
MpEANoIaracMoMy OTBETY Ha BOTIPOC WIIH 3asBJICHHOM TOYKE 3pECHMUSI, IETAIOTCS BHIBOIBI.

Mpicnu aBTOpa 3cce mo mpobdiieMe u3nararoTcst B (hopMe KpaTKUX TE3UCOB. MBICHB JTOMKHA OBITh
MOJAKPETUICHA JI0Ka3aTeIbCTBAMHU — TMIO3TOMY 3a T€3UCOM CIEAYIOT apryMEHThl. APryMEHTBhI — 3TO
(bakThl, SBJICHUS OOLICCTBEHHOW >KWU3HM, COOBITUS, KU3HEHHBIE CUTYallUd U JKU3HEHHBIN OIIBIT,
HAy4HbIE JIOKA3aTelIbCTBA, CCHUIKM HAa MHEHHUsA Y4YEHBIX W np. Jlydmie mpuBOAMTH 1Ba — TpU
apryMeHTa B TOJIb3y KaXJI0T0 Te3UCA: OJIUH apTYMEHT KaKETCsl HEYOeTUTEIHHBIM.

Ilpumep:
Beenenue

Te3uc, apryMeHThI
Tesuc, apryMeHTbl
Te3uc, apryMeHThI

3aKkIroueHue

BBenenue u 3akimoucHHe (GOKYCHPYIOT BHHMaHWE Ha TpoOsieMe (BO BBEJICHHHM OHA CTaBUTKCS, B
3aKJIIOUEHUU — PE3IOMUPYETCS MHEHUE aBTOPA).

Illkana oyenku

Ornenka

Bamier

Onucanue

OTBET [TOKA3BIBACT MIPOYHBIE 3HAHHSI OCHOBHBIX IPOIIECCOB U3y4aeMON MPEAMETHOM 001aCTH, OTINY
aeTcst TITyOUHON M TOJTHOTOM PacKPBITUS TEMBI; BIIaJJCHHE TEPMHHOJIOTHYECKUM aIlliapaToM; YMEHH
€ 00BSICHATH CYIIHOCTB, SIBJICHUH, IIPOIIECCOB, COOBITHIA, IeJIaTh BEIBOJBI M 0000ILECHUS, 1aBaTh apr
YMEHTHPOBAHHBIC OTBETHI, IPUBOAUTH IIPHMEPHI; JIOTHIHOCT M IOCIIEJOBATEILHOCTh OTBETA

OTBET, OOHAPYKUBAIOIIHI IPOYHBIC 3HAHKS OCHOBHBIX MPOIIECCOB M3Y4aeMOil MpeIMETHOM obacT

M, OTIIUYACTCS NTyOUHOM U MOJIHOTOW PACKPBITUS TEMBI; BIaICHUE TEPMHUHOJIOTMICCKUM aliapaToM
; YMEHHE OOBSICHATH CYLIHOCTB, SIBJICHUI, IPOLIECCOB, COOBITHH, /IeNIaTh BBIBOJBI M 0000IIECHHS, 1aB
aTh apryMEHTHPOBAHHbIC OTBETHI, IPUBOJUTH PUMEPHI; JIOTHYHOCTH U MTOCIIEI0BATEIFHOCTh OTBET
a. OiHaKo JIOIYCKAeTCs OJIHA - JIBE HETOYHOCTU B OTBETE

OTBET, CBUACTEILCTBYIOIINI B OCHOBHOM O 3HAHMH IIPOIIECCOB M3Y4aeMOH MPEeIMETHON 00IacTH, OT
JIMYAIOIIUICS] HEJOCTaTOYHOH I TyOMHOW M IOJTHOTOM PacKPBITUS TEMBI; 3HAHHEM OCHOBHBIX BOIIPOC
OB TeopuH; c1ab0 cHOPMUPOBAHHBIMY HABBIKAMH aHAJIH3a SBJICHHMA, MPOIECCOB, HEJOCTATOYHEBIM Y

MEHHEM J1aBaTh apr'yMEHTHPOBAHHBIC OTBETHI M IPUBOAUTH MIPHUMEPHI; HEOCTATOYHO JIOTHYHBIM H 1T
ocJen0BaTeIbHBIM OTBETOM. JlomycKaeTcss HECKOJIBKO OLIMOOK B COAEPKaHUU OTBETA; HEYMEHHE TP
MBECTH MPUMEP Pa3BUTHUS CUTYALUH, IIPOBECTH CBSA3b C APYTHMMH acleKTaMH U3ydaeMoi 001acTu
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OTBET, 0OHAPY>KUBAIOLIII HE3HAHHIE MPOLIECCOB U3Y4aeMOH MPEAMETHOM 00IaCTH, OTINYAIOIIUICS
Her;iyOOKMM PacKpbITHEM TEMbl; HE3HAHUEM OCHOBHBIX BOIPOCOB TEOPUH, HEC(HOPMHUPOBAHHBIMY H
aBbIKaMU aHaJlM3a ABJICHUM, IIPOLIECCOB; HEYMEHHUEM JJaBaTh apI'yMEHTHPOBAaHHbIE OTBETHI,
OTCYTCTBHEM JIOTHIHOCTH H IIOCIIEJOBATEIILHOCTH. JIOITyCKAIOTCsl Cephe3HbIE OMMOKH B COJIEPKaHU
1 OTBETA; HE3HAHUE COBPEMEHHOH MPOOIeMaTHKH U3ydaeMoit o0macTi

OTCYTCTBHC OTBETaA

5.5 Illpumep 3aaanuii Ha 1a00paTOpPHYIO padoTy

[Tepeuens TeM 1a00paTOPHBIX paboOT:

Tema 1 - BBenenue B gucuuiuiney. OU3M0NI0TUs paCTUTEIBLHON KIIETKA
OnpeneneHre 0CMOTHYECKOTO JaBICHUS KIETOK peppakTOMETPUIECKIM METOAOM.
Tema 3 — Boanblii 0OMeH pacTeHuit

OrnpeneneHre THTEHCUBHOCTH TPAHCIIUPALUN.

Tema 4 - ®otocunTe3

Paznenenne nurmMeHnTos 1o L{sery.

Tema 5 — JIpixanue pacTeHui

JIpIxaHue cemsH.

Tema 6 — MuHepanbHOE MIUTAHUE PACTEHUN

XUMHYECKU aHAJIU3 COKA PACTEHUM.

Tema 7 — PoCcT 1 1BHKEHHUE PAaCTEHUN

Onpenenenus xKU3HECTIOCOOHOCTU CEMSIH.

Kpamxue memoouueckue ykazanus

Pesynsratel, morydeHHbIE B X0/I€ KCIIEPHUMEHTA JIOJDKHBI OBITh 0()OPMIICHBI B BHJIE OTUETA.
CTyzneHTOM JOJKHBI OBITH MOATOTOBJIEHBI OTBETHI Ha KOHTPOJBbHBIE BOMPOCHI IO TeMaM paboT



NPaKTUKyMa, pEeIIeHbl 3a/1aHus JTa0OPaTOPHBIX MPAKTUKYMOB U METOJIMYECKUX PEKOMEHAAUH (CM.
pabouyto mporpammy, paszensl: 5.2 CopepkaHue pa3feiioB W TeM aucuuruinHbl s ODO, 6.
MeToauueckre yKazaHHWs MO OpraHU3alUd M3Y4YeHUS IUCHUIUIMHBI (Moayns)). Ilpu mowmcke
OTBETOB Ha BOMPOCHI PEKOMEH/I0BAHA OCHOBHAS U JIOTIOJHUTENIbHAS JIUTEPATYPA.

IlIxana oyenku

Ouenka

Bamasr

Ormnmcanue

CryzeHT JeMOHCTpUPYeT CHOPMHUPOBAHHOCTH KOMIIETEHINH, 0OHAPy)KHBAET BCECTOPOHHEE, CUCTEM
aTHYeCcKoe ¥ IITy0oKoe MOHMMaHHEe y4eOHOro MaTepHala, MOJHOCThIO CHOPMHUPOBAHBEI YMEHHUS U Ha
BBIKH [IPY BBIIOJTHEHHUH JIAOOpaTOpHOU paboThl, 0OPMICHUHN PE3YNbTATOB U 3aIUTE OTYETa MO J1ad
opatopHo# pabore. Bce 3amaHust OCBOCHBI.

CTyzeHT JeMOHCTPUPYeT ChOPMHUPOBAHHOCTH KOMIIETCHITH HA CPEAHEM YPOBHE: OCHOBHBIE 3HAHH
s OCBOEHBI, YMEHHS M HABBIKU IIPH BHINOJIHEHUH 1a00paTOpHON paboThl, 0GOPMIICHUH PE3YIbTaTOB
U 3allMTe 0TYeTa 110 JJabopaTopHoii paborte copmupoBaHbl. Bee 3a1aHus OCBOSHBI, HO JIOITYCKAIOT
Csl He3HAUUTEJIbHbIE OIINOKH, HETOYHOCTH, 3aTPYAHCHNUS IIPU aHATUTHIECKHIX ONepanysX.

CTyzeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMIIETEHIMI Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIb
HBIX MEPOIPUATHI JOITyCKAIOTCSl 3HAUUTENIbHbIE OIUOKH, CTYJCHT UCIIBITHIBACT 3HAYNTEIBHBIE 3aT
PYZAHEHHUS [IPH IIEPEHOCE 3HAHU HA HOBBIC IPAKTUYECKHE CUTYALlH. YMEHHS U HAaBBIKU [PH BBINO
JTHEHUH J1a00PaTOPHOM paboThI, 0pOpMIIEHHH Pe3yIbTaTOB U 3aLIUTE OTYETa 0 JabopaTopHOi pad
ote chOpMHUPOBAHBI HEMOJIHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO CHOPMYIIUPOBAHEI B
BIBOJIBL.

1

CTyaeHT JeMOHCTpupyeT c(hOpMUPOBAHHOCTh KOMIIETEHIINH HA yPOBHE HIMXE 6a30BOT0, MPOSBIISAET
Cs1 HEZIOCTaTOYHOCTh 3HaHUM, YMEHUH U HaBBIKOB

0

IIposBnseTcs MOTHOE MM MPAKTHUECKU MTOJTHOE OTCYTCTBUE 3HAHUH, yMEHNUIT M HABBIKOB

*OueHka MO MOATOTOBKE K OTHENbHON jabopaTtopHoil padoTe (BXOJHOW KOHTPOJIb,
pE3yJIbTaT CaMOCTOATENFHOM paboThI ¢ IUTEpaTypoii). Beero - 6 mabopaTopHbIX padoT.
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