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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
Hassanue OITOII Komu bopMyupoBKa
BO, (dopmymrpoBKa HHIUKATOpa Kon
COKPAILICHHOC KOMIIETEHIUN AOCTIDKCHUS pe3yib DopMyIUpOBKa pe3yIbTaTa
KOMTIETEHITHN
TaTa
44.03.05 ITKP-1 : Cnoco6en | ITKP-1.1m : 3Haer P/l 3HaHue | OOUIMX MPUHIIUIIOB
«Ilenarormueckoe | ocBauBaTh U CTPYKTYDY, OpraHu3aIiu
obOpa3oBaHMe (C | WCIOJB30BATH COCTaB M (PU3HONOTHUYECKIX
JIBYMST TEOpEeTUIECKHE JTUTaKTUIECKIE MPOIIECCOB B PACTEHUAX Ha
IpOoPUIIMU 3HAHUS U €IMHUIIBI pa3HOM ypOBHE HX
IOJITOTOBKH )» MPaKTHYCCKUE OpeIMETHON OpraHM3aIiu
(b-1102) YMEHUS ¥ HaBBIKU B | obiactu PJ12 YMmeHue | uznaraTb U KPUTHUECKU
HpeIMETHON (nmpemogaBaemMoro aHAJIHM3UPOBATH Oa30BYIO
obyacty mpu npeaMeTa) uH(opMaLuo B 00JIaCTH
peleHnu (U3HOJIOrHH pacTeHUI
IPO(ECCHOHANBHBIX P13 HaBbik | pa®oTBI ¢ OMOIOTHYECKUMH
3ama4 00BEKTaMU B Ta00paTOPHBIX
YCIIOBHSIX C MICTIOIBb30BaHUEM
COBPEMEHHOTO
000pyJ0BaHUS

2 Mecto qaucuMIuinHbl (MoayJst) B crpykrype OIIOII

B crpykrype yuebGHoro mnaHa aucuumiiuHa "®OU3MONIOrHS pacTeHHH" OTHOCHTCA K
IPEIMETHO-METOIMYECKOMY MOAYIIO 10 mpodwmmto "buonorus” bnoka 1 JlucuummuHs! (MOILyIIN)

3. O0beM TUCHMILUTHHBI (MOYJIA)

O6beM JuCHMIUIMHBL (MOXIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYEeCTBA
aKaJeMHUYECKUX 4YacoB, BBIJEICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1O BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENFHYIO paboTy, MPUBEICH B TabmuIe 2.

Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTLITNHBI

Tpyno- OG6beM KOHTAKTHOMN paboThI (Uac)
€MKOCTb
Cemectp
Dopma (0D0) AVIHTODHAS Bueaynu- Dopma
Haszpanue obyte- Yacrs | Kype YAUTOP TopHas crc | arrec-
OI1OIT BO yiI 300
HUA ( > 3.E.) Bcero TanuH




0390
) nek. | mpak. | ma6. | ITA | KCP

44.03.05
ITeparoruueckoe
obpasoBaHue (c
JIBYMSI
npodunsiMu
HOATOTOBKH)

(0l0]0) b1.b.K 7 4 61 30 15 15 1 0 83 2

4 CTpyKTYypa U cojiepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 CTpykTrypa gucuuniauasl (moayJas) xisga OPO

TemaTnueckuil miaH, OTpaXKaroIUK coAepkKaHUe AUCHUILUINHBI (IEpEUEHb Pa3AeiioB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUH C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHbel (MOAYAs), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI
Tekymero kKoutpos st OO

Kon pe- Koi-Bo 4acoB, OTBEAEHHOE Ha
Ne HasBanue Tembl 3yJIpTaTa
00y4YeHHs

dopma
Jlex IIpakr JIab CPC TEKYLIEro KOHTPOJIS

Omnpoc (YyCTHBIE OTBETHI
BBenenne B IUCIUIIINHY. Ha KOHTPOJBHBIE
1 | ®usnonorust pacTUTEILHON P11, PI3 4 0 2 5 BOIIPOCHI), 3alI1Ta
KIIETKH oT4eTa 1o
nabopaTtopHO# padore.
Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI), y4acTue B
KOJUIOKBHYME.
Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJbHBIE
PII1, P12, 2 5 3 10 BOIIPOCHI), y4acTHE B
PJ13 KOJUIOKBUYME, 3alllUTa
oT4eTa 110
nabopatopHoOii padore.
Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI), 3aIl[UTa
0TYeTa 10
11a00paTOpHBIM
paboram.
Omnpoc (YyCTHBIC OTBETHI
Ha KOHTPOJIBHBIE
PI1,Pa2, BOIIPOCHI), y4acTHE B
PJ13 KOJUIOKBHYMeE, 3aIllUTa
oT4eTa 1o
nabopaTtopHO# padore.
Omnpoc (YyCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
MuHepaibHOE UTaHUEe P11, P2, BOIPOCHI), y4acTHE B
pacrenuit PJ13 KOJUIOKBUYME, 3aIlUTa
0TYeTa 10
nabopaTopHoii padore.
Onpoc (yCTHBIE OTBETHI
Ha KOHTPOJIbHBIE
PA1, P2, 2 2 2 3 BOIIPOCHI), y4acTHE B
Pa3 KOJIJIOKBUYME, 3aIlIUTa
OT4YeTa 110
nabopaTopHOii padore.
Omnpoc (YCTHBIC OTBETHI
Ha KOHTPOJIBbHBIE
BOIIPOCHI), y4acTHE B
KOJUIOKBUYME.

MonexysipHblE OCHOBBI
2 | ¢hU3HOTOrHYECKUX P11, PA2 4 2 0 10
IIPOLIECCOB

3 | Bonanblit 0OMeH pacTeHHi

4 | ®otocuHTEe3 P11, P13 6 0 4 10

5 | JbixaHue pacTeHUH

7 | Poct u nBukeHue pacTeHui

8 | PasBurue pacteHuit PA1, P12 2 2 0 10




N Omnpoc (YyCTHBIE OTBETHI
AnanTtanus 1 yCTOWYHBOCTh a EOHT(yoanble
pacTteHuit K PII1, P12, P
9 2 3 0 10 BOIIPOCHI), y4acTue B

HeOJIarONpHSTHEIM P12 KOIIOKBHYM®

aKTOPaM CpPeIbl )
b paM cpet HaIHCaHKE CCe.

HTroro no tadimnue 30 15 15 83

4.2 Copeprxanue pa3iesoB M TeM TUCUUILINHBI (MoayJas) aiass ODO

Tema 1 Bseoenue 6 oucyunauny. Qusuonocus pacmumenbHOU K1emKu.

Conepxaarie TeMbl: OOBEKT W MpeaMeT, Meld, 3aadu (PU3UoJIOTHU pacTeHU. MeTobl
uccinenoanus. Mcropust pa3Butus. Mecto (U3HONOTHH Cpeau Apyrux HaykK. OpraHuzanus u
cBOMCTBa KUBOM KieTKW. OpraHuzamusi, CBOMCTBA M (YHKIMH KJICTOYHBIX MEMOpaH.
Pa3nipaxkxuMOCTh paCTUTENHEHOM KIIETKH.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TexHOJIOTHH: JIEKIIMOHHBIC 3aHATHSA: TPATUIIMOHHBIE W AKTHUBHBIC JICKIIMM C HCIOJIb30BAHHEM
npeseHTanuu. JlabopatopHas padora.

Bunbl caMoCTOSTENBHON TOJTOTOBKH CTYACHTOB 10 Teme: Pabora ¢ muTeparypoil.
[ToaroroBka k madoparopHoii padote. [ToaroToBka k 3K3aMeHy.

Tema 2 MonexynapHuvle 0CHOBbL (PU3UOIO2UYECKUX NPOYECCO8.

Conepxanne Tembl: CTpykTypa u GyHknuu aHK. Permukanms. Ctpykrypa u ¢pynkiuun PHK.
Tpanckpunuus. Tpancisauus. Perynsanus skcrpeccuu reHos.

@opMBl U METOJABI TPOBEIACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TeXHOJIOTHH: JIEKIMOHHBIE 3aHATHA: TPAJULUOHHBIE M AKTUBHBIE JIEKIIMM C HCIOJIb30BAHHEM
npe3eHTranuy. Kooksuym.

Bunpl camocTOATENbHON TOATOTOBKM CTYACHTOB 10 Teme: Pabora ¢ nmTeparypow,
MIOArOTOBKA KOJUNIOKBUYMY, IOJATOTOBKA K DK3aMEHY .

Tema 3 Boouwiii 0bmeHn pacmeHutl.

Copnepxanne Tembl: OOIas XapakTepUCTHKAa BOAHOTO oOMeHa. Bomublii 0OMeH KIIEeTKH.
Konmnouano-xumuyeckuit Mexanusm (HaOyxanue). [locTynneHue Boabl B KOpeHb. TpaHCHHpanus.
TpaHcnopT BOJbI MO pacTeHHIO. BiusHue BHEIIHUX M BHYTPEHHUX (PAKTOPOB Ha BOJHBIMN OOMEH
pacTeHus.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHsEeMble 00pa3oBaTENIbHbIC
TEXHOJIOTMM: JIEeKIIMOHHBIE 3aHATHA: TPAJULUOHHBIE M AKTUBHBIE JIEKLMU C MCIIOJIb30BAHUEM
npesentanun. Jlabopatopnas padora. Kominoksuym.

Buasl camocrosiTebHOM MOArOTOBKM CTYIAEHTOB Mo TeMme: Pabora ¢ nuTepaTypoi,
MOJATrOTOBKA K J1a00paTopHOii padoTe, MOArOTOBKA K 9K3aMEHY.

Tema 4 @omocunmes.

Copnepxannie TeMbl: @OTOCHHTE3 KaK yHHKaJIbHAs (DYHKIHMS 3€JICHOTO pacTeHus. JIMCT Kak
opran (QorocunTeza. PorocuHTeTHUecKkre NUrMeHThl. CBeroBas ¢asza ¢doTocuHTe3a. TeMHOBas
daza ¢porocuHTe3a. BnusHue BHEIIHUX U BHYTpPEeHHUX (pakTopoB Ha (oTocuHTe3. DOTOCHHTE3 Kak
caMOperyJIHpyeMbIi Tiporiecc. TpaHCIIOPT aCCUMIUIATOB B pacTeHUH. DOTOCHHTE3 U ypOXKail.

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

Bunel camocTosiITENbHON TMOATOTOBKM CTYAGHTOB MO Teme: PabGora c muTepaTypoi,
MOJITOTOBKA K Ta0OpaTOpHOI paboTe, MOArOTOBKA K IK3aMEHY .

Tema 5 [Jvixanue pacmenuii.
CopnepxaHue TeMbl: XUMU3M JAbIXaHMs. DHEPreTUKa AbIXaHWs. 3aBUCHUMOCTh JIbIXaHUS OT
BHEIIIHUX U BHYTPEHHUX (aKkTOpoB. J[pIXaHHE KaK caMOperyIupyeMblil mporecc.



@opMbl M METOJBl TPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOI'UH: HGKHI/IOHHLIC 3aHATUA: TPAAUIIMOHHBIC W AKTUBHBIC JICKOWUH C HCIOJb30BAHUCM
npeseHTanuu. JlabopatopHas padora. KommokBuym.

Bugsl camMocTOSTENBHON IMOATOTOBKH CTYAEHTOB 10 Teme: PaboTa ¢ amreparypoid,
MOATOTOBKA K JJA0OpaTOpPHOU paboTe, MOATOTOBKA K K3aMEHY.

Tema 6 Munepanbroe numanue pacmeHuil.

Copepxanne Ttembl: @usnonoruyeckas pojib DJIEMEHTOB MHHEPAIbHOTO MUTaHUS.
[Tornomenue, TPaHCIOPT U IIMMHUHALIUSA XUMUYECKUX 3JI€MEHTOB. BinsHue BHEIIHUX (haKTOPOB Ha
noruiomenne. KpyroBopot 31eMeHToB.

@opMBl U METOABI TPOBEACHHS 3aHATHI 1O TeMe, MNpPUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTUH: JISKIIMOHHBIC 3aHATHSA: TPAAWIMOHHBIE W AaKTHBHBIC JICKIIMH C HCIIOJI30BaHHEM
npesentanun. JlabopatopHas padora. Komnoksuywm.

Buapsl camocTosTENbHOM IMOATOTOBKM CTYAEHTOB 1o Teme: Pabota ¢ aureparypoi,
MOJIrOTOBKA K JJa0OpaTopHO# paboTe, MOArOTOBKA K IK3aMEHY .

Tema 7 Pocm u osudicenue pacmeHutl.

Copnepxanue Tembl: OOmme 3akoHOMEpHOCTH pocrta. Purtoropmonsl. HeropmonanabHbie
PEryasTopsl pocTa. 3aBUCUMOCTh POCTa OT BHEIIHUX (PakTOpoB. JIBMXKEHUS PACTEHUN: TPOIU3MBI,
HACTHUH.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIIMOHHBIE 3aHATHSA: TPAAULMOHHBIE W AaKTHBHbBIE JIEKIMM C HCIIOJIb30BaHHEM
npesentanun. Jlabopatopnas padora. Komnoksuym.

Bunael camocTosiITeNbHON TMOATOTOBKM CTYAGHTOB 1o Teme: PabGora ¢ muTepaTypoii,
MOJTrOTOBKA K J1a00paTopHOii paboTe, MOArOTOBKA K 9K3aMEHY.

Tema 8 Passumue pacmeHutl.

Coneprxkannie Tembl: OCHOBHBIE 3aKOHOMEPHOCTH OHTOTreHe3a. FOBeHubHBIN dTan. Biausinue
BHEIIHUX YCJIOBMWA Ha 3auBeTaHue. [opMoHbl 1BeTeHus. lIBeTeHuwe, ombuUIeHHME U
omonoTBopeHue.PazButue u cozpeBaHue 1iofoB U cemsH. OOpa3oBaHue KIIyOHEW W JIYKOBHIL.
CrapeHue u cMepTb.

®dopMBl M METOIBI TPOBEICHUS 3aHATHA TO TEeMe, NPUMEHSIEMbIe OOpa30BaTeIbHbIC
TeXHOJIOTHH: JIEKIMOHHBIE 3aHATHSA: TPAJULUOHHBIE M AKTUBHBIE JIEKIIMU C MCIOJIb30BAHHEM
npe3eHTauuu. KomiokBuym.

Bunel camocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: PabGora ¢ muTepaTypoid,
MOATOTOBKA K KOJJIOKBUYMY, MOJIFOTOBKA K AK3aMEHY .

Tema 9 Adanmayus u ycmouuugocms pacmeHull K HeO1a2onpusmusim paxmopam cpeovl.

Conepxxanne tembl: OOmme moHsTHa. Apanrtamus. Crtpecc. ycTOW4YMBOCTH. JleiicTBue
BBICOKMX TeMIlepaTyp M JKapOyCTOMYMBOCTH pacTeHuil. JlelictBue peduumra BOIBI U
3aCyXOyCTOMYHMBOCTh. PacTeHHss B yCHOBUSAX THUIOKCHMM M AHOKCHH. JIEMCTBHE HHU3KHUX
MOJIOKUTENBHBIX TEMIEpPATyp M XOJOJOYyCTOWYMBOCTh pACTEHUU. JIeHCTBUE OTpHUIATEIbHBIX
TEMIEpPaTyp U MOPO30yCTOWYMBOCTH. JleHCTBHME MPYruxX KIUMATHUYECKUX (PAKTOPOB 3HUMHE-
BECEHHETO MEPHOJIA U 3MMOCTOMKOCTh. J[eMCTBHE IMOBBIIIEHHOTO COAEPkKAHUS COJIEH B MOYBE U
COJICYCTOMYHMBOCTh. JIeMCTBHME BpEIHBIX BEHIECTB aTMoc(epbl M Ta30yCTOWYMBOCTH. Bricmine
pacTeHuii u ynbrpaduoneToBas paguanys. YCTOWIMBOCTh PACTEHUN K TSHKENBIM MeTalutaM. O01mue
MEXaHU3Mbl YCTOMYMBOCTH M CTPYKTYpa aJalTallMOHHOIO MpoLecca.

@opMBl U METOABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTUM: JIEKIIMOHHBIE 3aHATHS: TPAAULUMOHHBIE W AKTHUBHBIE JIEKIUMU C HCIIOJIb30BAaHUEM
npe3eHTauuu. Komioksuym.

Bunel camocTosiITENbHON TMOATOTOBKM CTYAGHTOB MO Teme: PabGora c muTepaTypoi,
MOATrOTOBKA K KOJUIOKBHYMY, IMOJTOTOBKA K DK3aMEHY.



5 Metoanueckue yKazaHus J1Jis1 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Monay.Jis1)

5.1 MeToguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

CamocTrosiTesibHasi padoTa BKJIIOYaeT paboTy ¢ yueOHOI M Hay4dyHOU JTUTEpaTypol npu
MOJTOTOBKE K JIAOOpaTOPHBIM paboTaMm, JEKIUAM, 3a4eTy U IK3aMEHY.

CamocrosTenbHas paboTa IPOBOAUTCA C LEIbIO:  CUCTEMAaTH3allMM U 3aKpeIJIeHHUs,
yIIyOJIGHUS U PACUIMPEHHS TCOPETUYSCKUX 3HAHUN U MPAKTHUYECKUX YMEHUH , TPHOOpETaeMbIX
CTYACHTAMH B XOJi€ ayAUTOPHBIX 3aHATHH; (HOpMUPOBaHMS yMEHUN UCIOJIb30BaTh CIEHUAIBHYIO
JUTEPaTypy; Pa3BUTHU S MO3HABATEIBHBIX CIOCOOHOCTEH M AaKTUBHOCTH  OOyYaroIuxcs;
GOpMHUPOBAHUSA CAMOCTOSITEIBHOCTUMBIIIJIEHUSI, CHOCOOHOCTU K  CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLINHU; PA3BUTHS UCCIIEA0BATENLCKUX YMEHUI.

CamocTosTenbHas paboTa Npu U3yUeHUU AUCIUIUIMHBI TOpa3AenseTcs Ha Tpu Buaa: 1)
ayIUTOpHAsl caMOCTOsITeNbHasi paboTa (BbIIOJHEHHE Ja00paTOPHBIX padboT); 2) caMOCTOATEIbHAs
paboTa o1 KOHTpoJIeM MpernojaBaTens (IIJIaHOBbIE KOHCYJBTAllMU, 9K3aMeH); 3) BHeayIuTOpHas
CaMOCTOSTENbHAs pa0OTa I p ¥ BRINOJHEHUH CTYIEHTOM  JIOMAITHHUX 3aJaHUM yueOHOTO U
TBOPYECKOI0 XapakTepa (MOATOTOBKA K JIEKIMSIM , MHAMBUIYyalbHbIE PAOOTHI I1 O OTIAEIbHBIM
paszenamM colepKaHus JUCUUIUIMHBL, TOATOTOBKA K 3a4€Ty, IK3aMEHY).

J171s MOATOTOBKH K J1a00PATOPHBIM 3aHATHAM HEOOXOAMMO HCIIOIB30BATh METOAMUYECKUE
yKa3aHUs K BBINOJIHEHUIO JabopaTopHbIX paboT. Kax eIl pa3gen MeToANYeCKUX YKa3aHUH
3aKaHYMBAETCS IIEPEYHEM KOHTPOJIBHBIX BOIIPOCOB, HA KOTOPBIE HEOOXOJMMO OTBETUTH MMCHMEHHO
1 0OPMUTH B OTYET B BHUJE TCOPETUUECKOM TIaBhl K KOHKPETHOM J1abopaTopHou pabote ([1aBa 1
Teoperuueckas yacth). CTYyIEHT 3alMIAeT OTYET HHANBUIYAIBHO.

JloImyCKOM K BBITIOJIHEHHS Ja00PAaTOPHBIX pabOT SABISIETCS MPOXOXKIACHHE HHCTPYKTaxa 1o
TeXHHMKe 0e30nacHOCTH (1- e 3aHsATHEe ) ¥ 3HaHHE TeOpUHU U XoAa 3KcrnepuMeHTa. CTyIeHT JOKEH
OBITHh TOTOB K Ka)XJIOMY 3aHSTHIO - BBIIOJHSAET TEOPETHUUECKYIO YaCTh U 3alIUIIACT €€ Iepe.
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEUAET YCTHO HA BOIPOCHI).

JlaGopatopHas paboTa BEINOIHACTCS CTYJEHTOM B ayluTOpUU. Pe3ynbraTsl 1abopatopHOi
paboThl 0OQOPMISIOTCSI B BUAC  OTHACNbHOU riaaBbl ([maBa 2 DkcrmepuMeHTaldbHAs YacTh).
DKcHepruMeHTalbHAas 4aCTh BKJIIOYAET X 0 1 pabOThI, pe3ylbTraThl, PUCYHKH M CXEMbI (IIpH
HE00XOIMMOCTH ), pPacueThl, HAOIIOIEHUS U BBIBObI.

JlaGopatopHast paboTa pa30uBaeTcsi Ha HECKOJIBKO ITAIIOB:

I - Kamepanbnblii aTan 1 (TutaHupoBaHKE) - a) TOCTAHOBKA IeJIeH U 3a7a4d paboThl , MOA00P
JUATEPATypbl U HAIMCAHUE TEOPETHUYECKOM YAaCTH OTUYETA, C MCIOJIb30BAHUEM KOHTPOJBHBIX
BOIIPOCOB 10 TeéMe; 0) cocTaBieHHE I1aHa paboThl (IPEayCMOTPEHHOTO METOUKOM); B) MOJIy4EHHE
JIOITyCKa K BBIMOJIHEHUIO JJAOOPaTOPHON pabOTHI.

II —KamepanbHbliia Tan2  (9KCIIEPUMEHTANbHBIA) —a ) BBINOJIHEHUE paboOT
(IpeayCMOTPEHHBIX METOIUKOMN); O ) BHINOJHEHHE HAy4YHOT'O PHUCYHKA; B) MPOTOKOJIUPOBAHHUE
HaOmroeHu, GopMyIupoBKa BBIBOAOB; T') MOATOTOBKA OTYETA.

IIT — 3amuTa oTuera (MHAMBUAYAIbHO). [lomydeHHbIE pe3ynbTaThl B BUJIE PUCYHKOB, CXEM,
pacyeToB OQPOPMIISAIOTCS B OTYET M CJIY’XKAT IMOKa3aTesIeM MPOAECIIaHHON CTyIeHTOM paboThl Ha
3aHATHU.

KossiokBuym

KoHTpoJibHBIE BONPOCHI VISl CAMOCTOATEIbHON OIEHKH KAauyecTBA OCBOEHHS Y4eOHOM
AUCHHUILVINHBI, IOATOTOBKH K ayIMTOPHBIM 3aHATHAM U JK3aMeHY:

Tema 1 - BBegenue B AucunanHy. @u3no10rusi pacTUTEIbHON KJIETKHU

Uro siBIIIeTCS] CTPYKTYPHOU OCHOBOM pacTUTEIbHOM KIETKN?

KakoB XuMH4€ECKHI COCTaB U CTPYKTYpPa KJIIETOUHOW CTEHKH PACTUTENbHBIX KJIETOK?
B geM cocTosIT PyHKITMN KIIETOYHON CTEHKH PACTUTEIBHBIX KIIETOK?

Ha3zo3ute xumMnueckuii coctaB U (yHKIIMH BaKyOJIeH.

Muxkporenblia paCTUTENbHON KIIETKU (TJIMOKCHUCOMBI, IEPOKCHCOMBI, 0JIEOCOMBI) U X
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byHKUIMN.
HazoBuTe 0cOOEHHOCTH CTPOEHUS PAaCTUTENIBHOMN KIIETKH, CBSI3aHHbIE C (POTOABTOTPO(HBIM
TUTIOM MUTAHUSI.
[Tepeuncnure GU3NOIOTHUECKUE CUCTEMBI PACTUTEIBHOTO OPraHU3Ma C YKa3aHUEM UX
OCHOBHBIX (DYHKITHIA.
Ykakute, KaKoil IPUHIIUI NTOJIOXKEH B OCHOBY BHYTPUKJIIETOYHOU peryisiuuu npoueccos. Ha
4yéM OH OCHOBaH?
Kak ocymiecTBisieTcst 0OMeH KJIETKU BELIECTBOM, dHEprueit u nHpopmanuein?
[Tepeuncnure o0IIHIE OCOOEHHOCTH CTPOCHHS U OOIIME CBOWCTBA OMOJIOTHYECKIX MEMOpaH.
B yem 3akmtogaroTcst pyHKIMOHAIbHbIE OCOOEHHOCTH BHYTPEHHUX MEMOpaH MUTOXOHAPUH U
XJIOPOILIACTOB?
YKaxuTe OCHOBHbIE (DYHKIIMOHAIBHBIE CUCTEMBI PACTUTEILHOTO OPraHU3Ma.
Kaxkue perynsTopHbie CUCTEMBI 00ECTICUHBAIOT 1IEJIOCTHOCTD pacTeHus? [lepeuncnure nx
0COOEHHOCTH.
depMeHTaTUBHAs U T€HETUYECKasl PETYJIALNS BHYTPUKIETOUHBIX IIPOLIECCOB.
OxapakTepusyiiTe UX CyTh U KPaTKO OMUIINTE.
N3noxute criocoObl iepeiadnl BHEKJIETOUHBIX CUTHAJIOB B KIIETKY.
KpaTko onummre MeXKIETOUHbIE CUCTEMBbI PETYIISILIUHU.
MO>KHO 1T UCTIONB30BaTh OMOAIIEKTPHUUECKUE SIBICHUS ATl AMATHOCTUKH COCTOSHUS
pactenus’?
OObsACHUTE MPUHIUI OPTAHU3MEHHOT'O YPOBHS PETYJISIIH.
Kakum 00pa3om TOMUHUPYIOIIME LIEHTPBI OKAa3bIBAIOT BIMSHUE HA Pa3BUTHE TKAHEH U
OpraHoB pacTeHUs?

Tema 2 - MoJiekyJsipHbIe OCHOBBI (DH3HOJIOTHYECKUX MMPOLIECCOB

Urto Takoe reHoM?
Yro Takoe ren?
UYro noHuMarot noj TepMuHoM «JluddepennnanbHas 3KCIpeccust TeHoMa»?
Kakue ¢pynkuuu Bemonuser JTHK?
UeM oTimyaeTcs HyKJICOTH]I OT HyKJieo3uaa?
Kaxoii reH Ha3bIBaeTCsl CTPYKTYPHBIM?
Kaxas JIHK na3zwsiBaetcst crieficepHoii?
YTo Takoe CeKBEeHUpPOBaHUE TeHoMa?
Kakue ocHoBanus Bxoasat B coctas JJHK?
Oynkuun JJTHK?
I'enetnueckuii kox?
Yem otnnyarorcs JJKH xnoporactoB u mutoxonapuii ot saepubsix JHK?
N3 xakux sTanoB coctout npouecc perukanun JJHK?
[TosicHuTe mpoliecc TPaHCKPUIILIMH.
[ToscHuTe ponecc TpaHCIALUY.
Ha kakux ypoBHSIX BO3MOXHA PETYJISIHS SKCIIPECCUU TE€HOB?
Yro Takoe: mpoMoOTOp, onepaTop, 3PPeKTop, HHIYKTOP, perpeccop, Kopernpeccop?
Kak npoucxonut perynsuus Tpanckpuniuu JJHK?
UYrto Takoe Huc-AeHCTBYIOLIUE HIEMEHTBI?
Urto Takoe sHXaiceprl U caillieHCOphI?
UYrto Takoe TpaHChHaKTOPHI?
Kakyro QyHKIHIO BBITIOJHAIOT BTOPUYHBIE MEHEIKEPhI?
Tema 3 — Boaubliii 00MeH pacTeHuii

OxapakTepu3yiTe OCHOBHbIE (PU3NYECKHUE CBOWCTBA BOBI.

KakoBa posb BOJbI B pacTeHUU?

CocTosiHHE BOJIbI B PACTCHHH.

Kakoe 3HaueHne UMEIOT ABJICHUE OCMOCA U MpoLecC Ha0yXaHusi OMOKOJUIONIOB B
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MIOCTYIUIEHHUHU BOJIBI B pacTeHUE?
Kakune ocoOeHHOCTH MMeeT KOpHEBasi CUCTEMA PACTEHHUS B CBS3H C MOTJIOLEHUEM BOJIBI U3
MOYBBI?
Uro sBisieTcs ABUKYLIEH CUIION MTOCTYIUIEHHS BOJBI B paCTEHUs?
3aBUCHT JIM OCTYIIJICHUE BOJBI OT JbIXaHUS PACTCHUS?
Kakwue npouecchbl onpenensoT nepeaBuKeHUE BOBI 110 PACTEHUIO?
Kak perynupyetcst npoiiecc NOoCTyIUIEHUS U TPOLIECC UCTIAPEHUsI BOJbI pacTeHUuEM?
Kakue Tunsl nprcrnoco6aeHuii K HeI0CTaTKy BJIard Bbl MOKETE Ha3BaTh?
Tema 4 — ®oTocuHTE3

UYro takoe potocunTe3? M B uéM ero kocMuueckast v riaHeTapHasi poJib?
[Tepeuncante 0OCHOBHBIE 3Tanbl (OPMUPOBAHUS MPEICTABICHUH O IPHpoJIe POTOCHHTE3A.
HazoBwure ¢oTocuHTeTHYECKIE MTUTMEHTHI PACTEHUH, KakoBa X pouib? B uéMm 3akimrodaeTcs
SIBJIEHWE XPOMATUYECKOUN aganTainun?
Ha uém ocHOBaHO AeneHue nporecca GOTOCHHTE3a Ha CBETOBYIO U TEMHOBYIO (hazbl?
CocraBbTe cxemy npeoOpazoBaHMs YHEPTHUHU B Tporecce poTocHuHTE3A.
Jaiite onpenenenue porocuHreTrnueckoro pocdopunrponanus. Kakue Buas
dorodochopunupoBanust Bam n3BecTHbI?
HazoBuTe 0cHOBHBIE TPOAYKTHI CBETOBOM (ha3bl OTOCHHTE3A.
Yro Takoe TeMHOBas (a3za porocunTe3a? Kak cBs3aHbl cBeTOBask U TeMHOBas (a3bl?
Kakue nytn accumumsinun CO2 B pactenusix Bam nzBecTHbl?
B uém cxonctBo 1 paznuune GpepmMeHTOB prudyno3oaudochaTkapOOKCHIa3bl 1
docdoenonmupyBaTkapOOKCHIA3HI?

Tema S — JIpIxanue pacTeHuit

KakoBa Guonornyeckasi poyib JbIXaHHsI.

B yem cx0/1cTBO 1 pa3inure IpoIeccoB ObIXaHUs U (POTOCHHTE3A.

OxapakTepu3yinTe OCHOBHBIC MOMEHTHI TCOPUH XUMH3Ma JbIXaHHUS.

PaccmoTpuTe B3aUMOCBSI3b JbIXaHUS U OPOKECHHS.

YkaxxuTe OCHOBHBIC (DYHKIIUU ()EPMEHTOB, YIACTBYIOIIUX B OKUCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX IMTpOLIECCaX.

VYKaxkuTe, KaK CBA3aHBI MEXKIY COO0H YIbTPacTPYKTypa U GYHKIUS MUTOXOHIPUN.
Onumute cynp0y aTOMOB yIJiepoa, KUciopoia u Bogopoaa npu pacnazae [I1BK B mporecce
JIBIXaHHUS.

[Touemy aspo6HOe npixaHue F3PPeKTHBHEE aHAIPOOHOTO?

PaccmoTpuTe mOmOTHUTENBHBIE CITOCOOBI OKUCIICHHSI IBIXaTeIIbHBIX CYOCTPaTOB.

Yepes kakoe COeTMHEHUE OCYIIECTBISIETCS B3aUMOICHCTBIE MTEHT030(0Cc(PaTHOTO MyTH C
koM Kpeb6cea?

Kpatko oxapakrepusyiite PyHKIIUHU 1IENH IEPEHOCA IJICKTPOHOB.

Packpoiite cMbICT TEOPUU XEMHUOCMOTHYECKOTO CONPSIKCHMUS.

KakoBa poins docdopa B nporecce AbIXxaHus?

Kakwue peakiuu TpeOyIOT ¢ AJi TOTO, YTOOBI MOMYUUTH U3 MOJIEKYJIbI TTIIOKO3bI CIIETYIOIINE
coenuHeHUs: GPYKTO3y, caxapo3y, NIMOKCUIIOBYIO KHCIIOTY, KpaxMall, STHIOBBIA CIUPT?
OxapaxkTepu3yiTe ApIXaTeIbHBINA MPOIECC KaK EHTPATbHBIM MEXaHU3M, CBS3BIBAIOIITII
MeX1y cO00M pa3IMYHbIe TPYIIBI COSTUHEHUH — YTIEBOIbl, OPraHUYECKHE KUCIOTHI, dKHUPHI K
OenKu.

Kaxum 006pa3oM ocyIiecTBisieTCsl peryJsius AbIXaTeIbHbIX MPOLECCOB?

PactutenbHble Macna B HAUOOIBIIIEM KOTMYECTBE MPUCYTCTBYIOT B CEMEHAX Yallle BCETO B
3apoAbILIe.

B ueM npeumy1ecTBa TAKOTO UX MECTOHAXO0KICHUS C TOUKH 3PEHUS SHEPTE€TUUECKUX HYX]T
pactenus’?

PaccMoTpuTe BO3MOXKHBIE CBA3M MEKY HU3KOU CKOPOCTBIO JIBIXaHUA U IECTBUEM
HKOJIOTMYECKUX (PaKTOPOB.
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Tema 6 — MuHepaJbHOe MUTAHUE PACTEHU I

UTto Takoe OpraHoOTeHbI, MAaKPO-, MUKPO- U YIIbTPAMUKPOIJIEMEHTHI?
Kak mporcxoauT TpaHCIOPT MOHOB B KJIETKY. B 4€M poiib KIETOYHBIX CTEHOK U MeMOpaH?
Kax mpoucxoauTt TpaHCIIOPT HOHOB IO TKaHSM KOPHS B paJHaIbHOM HarpaBiieHUN?
B uém paznuume kcuneMHOTo U (hJI09MHOTO TpaHcmopTa?
BoccranoBneHne HUTPATOB 1O AMMHAKa B 3€JIEHONW BOJOPOCIIH XJIOPEIa 3HAUUTEIbHO
YCKOpSIETCS 1O BIUsIHUEM cBeTa. KakoB BO3MOXKHBIM MEXaHU3M 3TOTO BIUSTHUS?
[Ipocnenure 6MOXMMHUYECKHE METAOOIMYECKHE ITyTH MOJIEKYJI YTJIEKHCIIOTO raza B
pacTeHHuH, HauMHas ¢ aTMOC(hephl U 3aKaHYMBAs UX MOSIBJICHUEM B TOW UM MHON
AMHUHOKHCJIOTE.
[Tosicoxk Kacnapu B 3H10A€pMaNIbHBIX KJIETKAaX MOKET UTPATh POJIb B MOTJIOLIEHUHN COJIEH
KCHJIEMOM KOPHS, @ TAKXKE BOJIBI B YCIOBUSIX MOJIOKUTEIIBHOTO KOPHEBOTO JIABJICHHUS.
OO6mbsacuuTe QpyHkIuio noscka Kacnapu B oTMEUEHHBIX SIBICHUSX.
B uéMm 3akmrouaeTcsi CHHTETHYECKas eATeIbHOCTh KOopHeil? [IpuBeante npumepsl.
Uro Takoe MUKOpH3a U B uéM € pyHKIus?

Tema 7 — PocT 1 ABH:KEeHUE PACTEHU I

Kakoii mpouecc Ha3pIBaeTcs pocToM?

Uro sBisieTcsl 37€MEHTaMU CTPYKTYpbl Opranuzma’?

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

UeM oTiimyaeTcs BUAUMBIA POCT OT UICTUHHOTO?

HazoBurte rinaBHble ycioBus pocTa?

Kak cBs13aH pocT ¢ qpyrumMu pyHKUHSIMU OpraHu3ma?

Urto siBRIsieTCst OCHOBOM 1181 pocTa?

Kakue ¢a3el B pocte Boinenuia F0. Cakc? JlaiiTe xapakTepuCTHKY Kax10il dase.

I'me pacmosioxeHbI KJIETKH, HAXOSIINECS B YMOPHOHAILHOM (aze?

UYro takoe pocT pactsikenneM? M3 kakux 3TanoB oH coctout? Kakie MexaHU3MBbI
pactsbxenus Bl 3HaeTe? Kak oOpa3yercs neHTpaibHas Bakyosb? Kak nmpoucxonut guxcanus
pasmepa pacTAHYBIIECHCS KIETKH?

Yro takoe nuddepenumporka? Kakue Tunsl 1uddepeHIMpoBKY Bbl 3HaeTe?

Urto Takoe geTepMuHAIs?

[ToueMy pacTsiHyBIIasiCs KJIETKA MOXKET MPEBPATUTHCS B KIIETKY JII000# TKaHU?

UT0 Takoe TOTUIOTEHTHOCTh?

Uro Takoe neauddepeuimporka? Kakue mporeccsl XxapakTepHsbl 1uist aeau(CpCHIMPOBKU?
Kakwue knetku MmoryT neauddepcHIMpoBaThCS ?

Yro Takoe KynbTypa U30JIMPOBAHHBIX KJIETOK U TKaHEH?

UeM oTiim4aeTcs pocT paCTEHUM OT POCTa )KUBOTHBIX ?

[Touemy B KOpHSIX U CTEONIAX PACTEHHSI MOKHO BBIICIUThH PAa3HbIE 30HBI?

I'te cocpenoToueHsl y pacTeHUs MpoLecchl pocta?

Urto takoe koppensiuus? Kakue Tunsl koppensiuil Bl 3HaeTe? [IpuBeaute npuMepsl.

Yro Takoe anukaabHOE JOMUHUpOoBaHKHE? Kak MOXKHO ero HapymuTh? Kakoe 3HaueHHE OHO
umeer?

Uro Takoe monspHOCTh? Y KaKUX OPraHoB IIBETKOBOTO PACTEHUS OHA BBhIpaskeHa CHIIbHee?
B uem nposiBisiercs nosispHOCTh KieTok? Kakoe 3HaueHue oHa umeert?

KakoBbl mpuunHbBI MOJIAPU3ALNANA KIETOK?

Yro Takoe perenepauua? Kakoe 3HaueHre UMEET OHA I pacTeHUs?

[Touemy pacTeHne CIIOCOOHO K pereHepanuu?

Kakwue nporueccel fiexxat B OCHOBE perenepanun?

Kak popmynupyercs 3akon Cakca? C HOMOIIBIO KAKUX KPUBBIX €0 MOYKHO M300pa3uTh Ha
rpaduke?

Kakwue ¢assl Beaensitor Ha kpuBoro Cakca? JlaiiTe xapakTepucTUKy Kax10il dasze.
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OT yero 3aBHCUT MPOJOIDKUTEIBHOCTD K101 (ha3bl?
Yem oTnnyarotcs kKpuBble Cakca y pacTeHHM pa3HbIX BUJOB U B Pa3IMYHBIX YCIOBUIX?
Kaknmu MeToiaMu MOKHO UCKYCCTBEHHO PETYJIUpPOBaTh POCT?
YeMm oTiIMYarOTCs APYT OT APyra TPOIU3MbI U HACTUU?
Kak yuacTByeT aykcuH B Tponu3Max?
OpHU TUIIBI IBUKEHUS Y PACTCHUN CBSI3aHBI CO CTOMKUMH U3MEHEHUSIMH Pa3MepoB U (OpMbI
KJIETKH, a IPYTHe — C MOJIHOCThIO0 00OpaTUMbIMHU U3MeHEHUsIMU. [IpuBeanTe npruMepsl 3TUX
THUIIOB JBMKEHHUSL.
Kakoe aganTuBHOE 3HaUEHHUE MOXKET UMETh OBICTPOE ABMKEHHE Y MUMO3bI CTHIITTUBOM?
Onummre cxemy 3BOJIIOLUHU BceX (HOpM IBUKEHUS Y pacTeHUIN

Tema 8 — PazBuTHe pacrenuit

Uro Takoe pa3zBurtue?
Uro Takoe dumorenes?
Ha xakue rpynmsl AT pacTeHuUs 0 NPOAOKUTEIbHOCTH OHTOreHe3a?
Ha xakue sTansl AT OHTOreHe3 IBETKOBBIX pacTeHuii? JaliTe XapakTepUCTUKY KaXa0My
JTarny.
Kakue pacTeHust Ha3pIBalOT MOHOKAPIIUYECKUMU U MTOJIUKAPIINYECKUMU ?
Kakas pazHuiia Mex1y aBTOHOMHBIM U HHIYIIUPOBAHHBIM Pa3BUTUEM?
Kakue ¢pakTopsl MOI'YyT MHHIYLIUPOBATh pa3BuTHE?
Yro Takoe JeTepMUHALMS Pa3BUTHS?
Kakwue tumsl onTorenesa Bel 3Haere? OT 4ero 3aBUCHT peaiu3alus TUIIA OHTOreHe3a?
YeMm paznuuaroTcs dTamnbl, BbIAECISIEMbIE B OHTOT€HE3€ BETE€TATUBHO Pa3MHOKAIOIINXCS
pacTeHuii?
YeM oTiIMUarOTCS ITAIbI, BbIIENIEMbIE B OHTOTEHE3€ KIIyOHEHOCHBIX PaCTeHHI?
Yem oTiinyaeTcs Nepuoj BET€TaTUBHOIO Pa3BUTHS OT I1€PHOJa TEHEPATUBHOIO PA3BUTHS?
UYto Takoe BO3pacTHON KOHTPOJIb 3alIBETaHUS PACTEHUN?
Yro Takoe OMOJIO)KEHUE, cTapeHue?
Kakue ocHoBHble puHIunbl Teopun H. KpeHke Bbl MoXeTe Ha3BaTh?
Urto Takoe 00muii 1 COOCTBEHHBIN BO3pacT?
Yro takoe Mop¢oreHe3? M3 kakux MpoueccoB OH COCTOUT?
Tema 9 — Ananranusi 1 yCTOHYMBOCTD PACTeHHH K HeOJAaronpuATHBIM (akTopam
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Jaiite 00bsACHEHHE TOHATUSAM CTPECC U aarTaIusl.

VYKaxute OCHOBHBIE IIOJIOKEHUSI TEOPUU CTpECca.

[Tepeuncnure hakToOpbl, CIOCOOHBIEC BBI3BATH CTPECC Y PACTCHUH.

Kakue cneunguveckne u Hecnenuuyeckre BO3ACUCTBUS OKa3bIBAIOT CTPECCOPHI Ha KIETKH
Y TKaHU PacTEHHI.

YeM oTiIMYAOTCS MEXAHU3MBI CTpECCA Ha KJIIETOYHOM U OPraHU3MEHHOM ypPOBHSX?
Kaxum 00pa3oM 3acyxa oka3bIBaeT BIMSHUE HA PACTUTENIbHbBIE OPTaHU3MBI.

Yro takoe BTII?

Kakwue npucnocobneHus BRIpadaThIBAIOTCS Y PACTCHUN B YCIOBUSIX HEXBATKU BOJIBI?
[lepeuncnure npU3HaKU CYKKYJIEHTHOCTU U KCEPOMOP(HOCTH.

Kakumu Gpu3nonoro-0noXxuMun4ecKuMu 0COOCHHOCTSIMH OTJIMYAIOTCS XOJIOAOCTOMKHUE U
MOPO30YyCTONYMBBIE pacTECHUs?

KaxoBbl OCHOBHBIE MPUUKHBI THOETN KJIETOK ITPH HU3KUX TeMIleparypax?

Kakumu npucnocoObuTesHbIMA MEXaHU3MaMH 00JIaJJal0T PACTEHUS, TO3BOJISIFOIINE UM
BBIKUBATH MIPU JICUCTBUU HU3KUX TeMIeparyp?

Uto Takoe KpHOMPOTEKTOPHI?

Kak caenatb pactenue 6os1ee yCTOMYMBBIM K BO3ICHCTBHIO HU3KHX TEMIIEpaTyp?
Hapymenue, kakux (pU3M0IOrHUECKUX MPOIIECCOB BHI3bIBAET 3acOJeHHE?

Kakue axTopsl 0Ka3bIBaIOT BIUSHUE HA Ta30yCTOWYHUBOCTD PACTEHUI?



17. KakoBbI yTH MOCTYIUICHUS ra3000pa3HbIX 3arpsi3HUTENEH B pacTeHUs?

18. YkaxuTe afanTHUBHbIE MEXAaHU3MbI PACTEHUN B YCIOBHUAX a3POTEXHOIC€HHOTO BO3AEHCTBHUA.

19. Ha xakue CTpyKTypbl KJIETOK ACHCTBYIOT PaINOHYKIUIBI, U K KAKUM U3MEHEHUSAM OHU
IPUBOJAT?

20. Yewm oTiiHaeTcs MPSIMOE U KOCBEHHOE JICMCTBHE paIMAIlMU HA KUBBIE OPraHU3MBbI?

21. Ilepeuncnure TUIIMYHbIE PEAKIIMU PACTEHUN Ha 0OIydYeHHE.

22. Kakue MexaHu3Mbl YCTOMUMBOCTH BbIPaOOTAINCh Y PACTEHUI Ha IEHCTBUE pagualiu?

23. JlaiiTe onmpeneseHue U IEPSUUCIUTE BUIBI YCTOMYMBOCTH PACTEHUN K OOJIC3HSIM.

24. B yeM 3aKJI04al0TCsl 0OCOOCHHOCTH KOHCTUTYLIMOHHOTO U MHIYIIMPOBAHHOTO MEXaHU3MOB
yCTOHYMBOCTHU?

25. KakoBa poib (pUTOAIEKCUHOB B YCTOWYMBOCTH PACTEHHUN K MaTOreHam?

26. KakoBa ocHOBHasi (yHKIMS peaKIIUl CBEPXUYBCTBUTEIHLHOCTH?

5.2 Oco0eHHOCTH oOpraHu3amuu OOyYeHHS] [JIsi JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
30POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0MMOCTH 00YYaIOLIMMCS U3 YHUCIIA JIUILL C OFPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIWBUIYaAbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHUs: B eYaTHON (opMe YBETHYECHHBIM mpudtom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAVBUyaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; NHANBUAYATbHbBIE 3aaHHsI, KOHCYJIBTAlUU U JIp.

- IJIs UL ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C IPUBJIECYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlNH U Jp.

- U1 JIAL ¢ HApyIIEHUSIMH ONOPHO-ABUraTeIbHOIO anmnapaTa: B neyaTHoi (opme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; MHMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oHJ OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectaruu  0Oydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKEHUN IJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHHUs IO
JTUCIUTUINHE (MOJYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THUIOBBICE KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTePHAJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUHN, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTeiau, HEeoOXOAWMBIE NS OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpammel, npeacTaBieHsl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOIYJIs)

7.1  Ocnoenaa numepamypa
1. Kimmenxo, H. H. ®usnonorus pacrenwuii : yueoHoe mocodue / H. H. Kimmmenko. —

Upkyrck : Upkyrckuit TAY, 2022. — 103 c. — Tekcr : snexkTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/300128 (mara oOpamieHus:
31.03.2023). — Pexxum nocTyma: ajisi aBTOPH3. TOJIb30BATEIICH.

2. Kysnenos, B. B. ®wusuonorus pactenuii B 2 T. Tom 1 : yueOHUK 11 By30B /
B. B. Kysnenos, I. A. [ImutpueBa. — 4-e¢ m3x., nepepad. u momn. — Mocksa : M31aTenscTBO
FOpaiir, 2023. — 437 ¢. — (Bwicmiee o6pazoanue). — ISBN 978-5-534-01711-3. — Tekcrt :
AIIEKTPOHHBIN /! Ob6pa3zoBarenbHas iatdopma IOpaiit [caiT]. — URL:

https://urait.ru/bcode/510730 (nara obpamenus: 28.03.2023).



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

B. B. Kysnenos, I. A. ImutpueBa. — 4-e¢ u3z., nmepepadb. u gomn. — Mocksa : M3marenscTBo
IOpaiit, 2023. — 459 c. — (Beicuiee obpazoBanue). — ISBN 978-5-534-01713-7. — Texkcr
AJIEKTPOHHBIN /! OO6pazoBarenpHas miardopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/512414 (nara obpamenus: 28.03.2023).

7.2 /lonoanumenvnas numepamypa

1. Tamxwuena, 1. X. ®usnonorust pacreHui : ydyeOHo-MeToanueckoe mocodue / U. X.
l'amxuneBa. — Maxaukana : I'Y, 2019 — Yacte 2 : ®orocunres — 2019. — 51 ¢. — Tekcr :
AIIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/158384 (mata oOpamenms: 31.03.2023). — Pexum pgocryma: s

aBTOPH3. MOJIH30BATEIICH.

2. Pauenxosa, E.I [IPAKTUKYM I10 ®U3UOJIOTUN PACTEHH / E.I. Pauenkosa .
— 2022 .— 83 c. : mn. — URL: https://lib.rucont.ru/efd/786470 (nata obpamienus: 28.03.2023)

3. ®aznytouHoBa, A. M. CamocTosTeNbHAs paboTa CTYJACHTOB 10 (PU3UOJIOTHH PACTCHUH :
yuebHo-MeTouueckoe nocobue / A. W. ®@aznyraunoBa, JI. M. Caduymmuna. — Yoa : BITIY
uMenn M. Axkmymibl, 2019. — 49 ¢. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-O0MOIHOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/129835 (mara obpamenus: 31.03.2023). — Pexum
JOCTYTIA: JIISl aBTOPHU3. TIOJIH30BATENICH.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA  npogheccuonanvHvle 0a3zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

[ToctHayka — unHTepHET-XypHan o Hayke. URL: https://postnauka.ru/
O6paszoBarenbHas miatopma "FOPANT"
DOnekTpoHHO-O0nbnoreynas cucrema "JIAHB"
OnexktpoHHo-0MOMMoTeyHast cuctema "PYKOHT"

5. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

AW N~

6. [Ipesunentckast Oubnmoreka uMm. b.H.Enpumua (6a3a [gaHHBIX pa3iHMYHBIX
npodeccHoHANBHBIX o0nacteit) - Pexxum moctyna: https://www.prlib.ru/
7. HNudopmanmonno-cnpaBounas cucrema "KoncymeranT Ilmroc" - Pexxum pocryna:

http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIO0JIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILVINHe (MOAYJII0), BKJIKOYAas NepevyeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

Becwl ananutnueckne BJI-210

Becnl Texanueckue qo 1000rp. ¢ pasHoBecamu
Muxkpockon buomen 2

Muxkpockon Mukmen-5

Crnekrpodoromerp FOnuko 1201

[IporpammMHoe obecnieueHue:
Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

44.03.05 «ITegarornue | ITKP-1: Cnocoben ocBauBath U UC [IKP-1.1m : 3HaeT CTpYKTypy, COCTaB U AUAAKTUY
cKoe oOpa3zoBaHue (C I | IMOJb30BaTh TEOPETHUECKUE 3HAHUS | €CKHE SAMHHMIIBI IPeIMETHOH obJlacTH (Ipernoan
ByMs IPOQMISIMU IO/l | M NIPaKTH4YECKHUE YMEHUS U HABBIKU aeMoro IpeMera)
TOTOBKH)» B IIPEIMETHOI 00JIaCTH MPH peleH
(B-1102) 1u poQeCcCHOHANBHBIX 3a/1a4

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

Pe3ynbraTel 00y4eHUs 110 JUCIUIUINHE
K T
Kox u popmynupoBka mHAMKAT - 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 TIpeAMETHOM o0actu (peno | [ | an (busnonornuecKue MeXaHu3MbI
B PAcTEHHSX Ha pa3HOM ypOBHE
JTaBaeMOTO0 MpeIMETa) 1 ne paboThI Pa3INIHBIX CHCTEM U O
WX OpTaHU3aIuN .
praHOB pacTeHHI
P VYV | u3narate ¥ KPUTHYECKH aHAJIHM3 | BBLACIACT OCOOCHHOCTH IPOSBI
1 M UpOBaTh 0a30BYIO HH(pOPMALN eHHsl QYHKIUH PacTHTEIHEHOTO
5 eH | 10 B 00;acTy QU3NOJIOTUY PacTe | OpraHM3Ma B PasHBIX YCIOBHIX
ue | M cpensl
onpenenseT GU3N0IOrnIecKue
P H | paGotsl ¢ GHonornyeckuMu 00b | HoKa3aTeNu C UCHOJIB30BAHUEM
I aB | eKkTamH B JJa0OPaTOPHBIX YCJIOB | paslM4HBIX METOIOB HCCIIEN0BA
3 Bl | MAX C UCHOJNB30BAHHUEM COBPEM | HHSA M OLIEHHBAET (DU3HOJIOTHYE
K | €HHOro o6opyJOBaHHMS CKO€ COCTOSHUE PACTEHHUI

Tabnuua 3amonHAeTcss B COOTBETCTBUU ¢ pasznenoMm 1 PabGoueil mporpamMmbl TUCHMILUIMHBI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB



Tabnuua 3 — [lepedeHpb OLIEHOYHBIX CPEICTB MO TUCIUIUTMHE (MOIYIIIO)

Kontponupyemslie miaHupyeMsle pe3y

Kontponupyemslie TeMbl

HaumeHOBaHHE OIICHOYHOTO CPEACTBA U TP
encrasienue ero B ®OC

JBTaThl 00y4EHUS JMCLUTIIMHBI 5 TIpoMeskyTouHas at
Texymuii KOHTPOIIb
TecTaIus
Ounas popma oOydeHHUs
P11 3HaHue : O0MUX MPUHIHIT 1.1. BBeneHue B TUCLIUILI
0B opranuzanuu gusnono | uny. @usnonorus pactur | CobecemoBaHue Tect
TMYECKHX IPOILIECCOB B pa | €JIbHOI KIETKH
CTCHUSIX Ha pasHOM YPOBH | 1 7 MonekynsapHsle 0CHO
© MX OpraHusaltin BBl husnonoruueckux np | CobecesoBanue Tecr
OLIECCOB
1.3. BoaHslii o6MeH pacT
SR p CobecenoBanue Tecr
CHUMH
1.4. ®oTtocunres CobecenoBaHue Tecr
1.5. [IpixaHue pacTeHUH CobecenoBanue Tecr
1.6. MunepanbHOE IUTaH
pa CobecenoBanue Tect
He pacTeHUH
1.7. PocT u nBMXKEHHE pac
. CobecenoBanue Tect
TEHHH
1.8. Pa3BuTHe pactenuit CobecenoBanue Tect
1.9. Anantanus u ycToiu
UBOCTb PAaCTCHUI K HeOna
p CobecenoBanue Tecr
TONPUATHBIM (haKTOPaM C
pens
P2 YMeHue : u3narath U Kpu 1.2. MonexymsipHble OCHO
TUYECKU aHaJIU3UPOBaTh O | BbI PU3MOIOTHUECKUX TP KonnokBuym Tecr
a30ByI0 HH(popManuio Bo | omeccos
6nactu Qusmonoruu pacr N
- b p 1.3. BoaHslii 0OMeH pacT
eHUH o KomnokBuym Tect
eHHH
1.5. JIpixanue pacteHuit KomnokBuym Tect
1.6. MuHepanbHOE UTAaH
. Konnoxksuym Tecr
1e pacTeHUH
1.7. Poct u nBukeHuE pac
. A p Konnoksuym Tect
TeHUH
1.8. PazButue pacreHuii KonnokBuym Tecr
1.9. Ananrrammst 1 yeroitd | KomnokBuym Tect
HBOCTH PACTEHHH K HeOIa
TOIPHUATHBIM (haKTOpam ¢
pes Dcce Tecr
P13 Hagpik : paboTsl ¢ 6uonor | 1.1. BBenenue B mucturu
A P A smcn JlabopatopHas pado
MYECKUMH 00BbEeKTaMH B 1 | UHY. OHU3MOIOTHS PaCTHT a Tect
ab0paTOPHBIX YCIOBUSX C | €JIbHOI KIETKH
HCIIONB30BAaHUEM COBpPEME N
P 1.3. BoaHslii 06MeH pacT JlaGopatopnas pabo
HHOTO 000pYyI0BaHUSI o Tecr
CHUMH Ta
JlabopaTtopHas pabo
1.4. ®oTtocunres a paTOpHa p Tecr




1.5. JIpixanue pacteHuit JT'Iaa60p atopHas paco Tect
1.6. Munepanbaoe mutan | JlaGoparopHas pabo Teer
Ue pacTeHuil Ta
1.7. Poct u mBmxenue pac | JlabopaTopHas pabo Tecr
TEHUH Ta

4 Onucanue Npoueayps! OLCHUBAHUS

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHLIMH Ha JaHHOM JTale OICHHUBACTCS 10
pe3yibTaTaM TeKYIIUX W MPOMEKYTOUYHBIX aTTeCTalUi MPU MOMOIIU KOJUYECTBEHHOH OICHKH,
BbIpa)XEHHOU B Oamnax. MakcuMmanbHas cymMma OajjioB Mo AucuuiuinHe (Monynmto) paBHa 100

Oaytam.
OneHo4yHoOe CpeCcTBO
Ortuyer no
Bupg yueOHoill qeATeILHOCTH
CobecenoBanue 126 opaTopH oii pa KosuokBuym [Occe |Tecr Hroro
oorte
Jlexun - - - - 10 10
JlaboparopHbie paboThI - 30 - - - 30
[IpakTudeckue 3aHATHS 35 - - 35
CamocrosTenbHas padbora 12 - - 3 10 25
Hrtoro 12 30 35 3 20 100

CymmMma 6anioB, HAOPAHHBIX CTYACHTOM IO BCEM BUIAM y4eOHOW JEATEILHOCTH B PaMKax

JTUCIUTIITMHBI, IEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOJIHUIICH.

Cymma anioB

10 JMCLMILINHE

O1eHKa 10 TPOMEKY
TOYHOHU aTTeCTaIluh

XapakTepHCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINI

CTyIeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETEHINH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTEMaTHIeCKoe U NTy0OKoe 3HaHue y4eOHOTro MaTep

0191 10 100 «3a4TeHO» / Haja, yCBOUI OSHOBHyIO nanV:paTypy U 3HAKOM C JIOTIOJIHUTENLHON JINTEPATypOH, pe
«OTIIMYHOY KOMEHJIOBaHHOM POrpaMMoii, yMeeT cBOOOTHO BBIIONHATH MPAKTHUECKHUE 3aAaHHS,
MPEyCMOTPEHHBIC IPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETCHHBIME 3HAHUSIM
U, YMEHUSIMH, IPUMEHSIET UX B CUTYaLUsX [TOBBILIEHHOHN CI0XHOCTH.
CTyIeHT IeMOHCTPHUPYET cHOPMUPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETCHLIUH: 0C
ot 76 110 90 «3auTeHo / HOBHBIE 3HAHMSI, YMEHHSI OCBOCHBI, HO JOIyCKAIOTCS HE3HAYUTEIbHBIE 01113/161(1/1, HET
«XOPOIIO» OYHOCTH, 3aTPyAHEHUS NIPU aHATIUTHUECKUX OIepaLusX, epeHoce 3HaHUM 1 YMEHU
/i Ha HOBBIE, HECTAH/IAPTHBIE CUTYALIUH.
CTyneHT NIeMOHCTpUpPYET CHOPMUAPOBAHHOCTh TUCIATUIMHAPHBIX KOMITCTCHITUIA: B X
«3a4TeHO» / 0J1¢ KOHTPOJBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUUTENBbHBIC OMINOKH, TIPOSIBISIETC
ot 61 10 75 «YIOBIETBOPUTEIHH s1 OTCYTCTBHE OT/IEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCLUIUIMHAPH
o» BIM KOMIIETEHIIMSIM, CTY/ICHT HCIBITHIBAET 3HAUNTEIbHBIEC 3aTPYIHEHUS MIPU ONIEPUP
OBaHWHU 3HAHWAMU M YMECHHSMHU IIPU UX IIEPEHOCE HAa HOBBIC CUTYAILIUH.
«HE 3a4TCHOY /
or 41 10 60 P —— V¥ crynenra He C(bOEMHpOBa}ibl JUCLUILIMHAPHBIE KOMIIETEHLIH, IPOSIBIISIETCS. HELO
CTaTOYHOCTh 3HaHUW, YMEHUI1, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucnuninuHapHble KOMIETEHIUH HE C(?OpMPIpO]iaHI;I. IIposiBnsieTrcst monHoe WU
on MPAKTUYECKHU TMOJTHOE OTCYTCTBHE 3HAHUM, YMEHUN, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 llpumepsbl TECTOBBIX 3aJaHUI




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

1. PacTurenbHas KJI€TKa OTJIIMYAETCS OT KUBOTHOM

1 )HanruueM MUTOXOHIPHIA

2)HaIMYueM KJIETOUHON CTEHKH

3)Hamu4YMeM PHI0TIIIa3MaTHUYECKOW CeTH

2. YKaXXuTe OCHOBHYIO (DYHKIIHIO MJIa3MaTUIECKOU MEMOpaHBI

1 )mMexanunueckas

2)sHepreTudeckas

3) TpaHcniopTHas

3. Kakyto (pyHKIIMIO BBITIOJIHSET SIAPO B PACTUTEIBHBIX KJIETKaX

1)cunTe3 Oenka

2)cunre3 JJTHK

3)cunte3 ATP

4. YKaxxuTe OpraHou 1 KJIETKU, KOTOPBI HE UMeeT MEMOPAHHOTO CTPOCHUS

1)pubocombl

2)Anmapar ['onbmxu

3)MUTOXOHIpUU

5. O KakoM OpraHouJe WIET peub: MPEICTaBISIET COOOW CHUCTEMY KaHaJIOB, My3bIPHKOB U
UCTEPH

l)Annapar ['onbmxu

2)IepOKCUCOMBI

3)sHa0mIa3mMaTUYECKast CETh

6. B MmemMOpaHax Kakoro opraHoua IPOUCXOIAT (POTOCHHTETUIECKUE TPOLIECCHI

1 )xnoporutacTbl

2)MUTOXOHIPUU

3)pubocomMbl

7. Kakyto QyHKIIHIO HE BBITIOTHSET BaKyOJsIpHAsl CUCTEMA B PACTUTEIBHBIX KJIETKaX

1)aBTo(arus

2)3HepreTudeckas

3)3amnacaromias

8. 13 KakuX BEIIECTB COCTOUT pPaCTUTENbHAs KJIETOYHAs! CTEHKA

1 )xpaxman

2)XUTHH

3)uennrono3a

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

1)pubocombl

2)MUTOXOHIPUHT

3)XJI0pOIIIaCTBI

10. BHyTpukieToyHasi cucteMa peryJsiiuy OCyIIEeCTBISETCS Ha ypOBHE

1)pepmenTon

2)ropMOHOB

3)UTaTenbHBIX BEIIECTB

11. MexkneTouHasi cCCTeMa PeryJisliy OCYIIECTBISETCS Ha YPOBHE

1)bepmenToB

2)ropMOHOB

3)reHoB

12. B pacTuTEIEHOM OpPTaHU3ME CYIIECTBYET HECKOIBKO (PYHKIIMOHAIBHBIX cucTeM. Kak Bbr
nymaere, Kakas (yHKIHMOHANbHAs CHUCTeMa 3aHMMAaeT IEHTpPajlbHOE MECTO B OOMEHE BEIIeCTB
L[EJIOTO PaCTEHUS

1)npixanue

2)TpaHCTIOPT BEILIECTB

3)aBUKEHME

Tema 2 - MoJiekyJIsipHbIe OCHOBBI (PH3HOJIOTHYECKUX MMPOLIECCOB



1. Bo Bpems u3yueHus (a3 MHTO3a B KJIETKAaX KOpEIIKa JyKa HaiJieHa KJeTKa, B KOTOPOH
CIIMPAIM30BaHHBIE XPOMOCOMBI JISKAT B SKBATOPUAILHOM IUIOCKOCTH, 00pa3ys 3Be3my. Ha kakoii
CTaJIMd MUTO3a HAXOJIUTCS KJIeTKa?

1)metadasbr

2)npodassl

3)unrepdass

4)renodassl

S)anadasbl

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

1)oOpa3zoBaHUE MOTUILTIONIHBIX KIETOK

2)KpPOCCHHTOBEP

3)paBHOMEPHOE paclpeAeIeHUE XPOMOCOM MEXY T0UEPHUMU KIIETKaMU

4)HepaBHOMEPHOE pacHpe/IeIEHNe XPOMOCOM MEXAY AOYEPHUMU KIETKaMU

5)u3MeHeHne TeHeTuYeckoi nHpopMaluu

3. Kakoe neneHue KJIeTKH MPUBOAUT K 00pa30BaHHIO TUILIOMTHOTO Habopa XpoMocom?

1)metio3

2)MHUTO3

3)amuTo3

4)ImM30TOHUS

5)3HIOMHUTO3

4. Kaxoii npouiecc B KJIeTKe 00€CIIeUnBaET MOCTOSHCTBO KOJIMYECTBA XPOMOCOM?

1)amuTo3

2)MHUTO3

3)sHI0MUTO3

4)merios

S)nonuteHus

5. B mpouecce XKM3HEHHOTO ULHMKJIA KIETKH] TPOUCXOAUT 3aKOHOMEPHOE H3MEHEHUE
KOJIMYECTBAa HACIIEZICTBEHHOro MaTepuana. Ha kakoM »Tame OHTOreHe3a KIIETKH MPOMCXOJIUT
yaBoeHue mosekyisl JJHK?

1)anadazbr

2)npodassl

3)meTadazbl

4)unrepdassl

S)renodasbr

6. Kaxnaplii BUJI OpraHU3MOB HUMEET ONPEACIEHHOE M TOCTOSHHOE YHCIO XPOMOCOM.
MexaHH3MOM, KOTOPBIN MOJIEPKUBACT 3TO OCTOSHCTBO MPU OECMOIOM Pa3MHOXKEHUH, SIBISETCS

1)metio3

2)penyTuiiKaIus

3)muTo3

4)pemapanus

5)TpaHCKpUMIUs

7. B MHOTOUYHMCIIEHHBIX 3KCIIEPHUMEHTAaX CKPEIIUBAIOTCS MEXIY COOOI0 TOMO3WUTOTHBIE MU
reTepo3UroTHbIe opraHu3Mbl. [10TOM aHaTM3UPYIOTCA KOJMYECTBEHHbIE MPOSBICHUS MPU3HAKOB B
notoMmcTBe. OnpenenuTe, 0 KAKOM METOE UIET pedb

l)reneanornyeckom

2)UUTOTeHETHYECKOM

3)CeNeKTUBHOM

4)rubpua0a0rH4ecKOM

5)nomyasIIIMOHHO-CTATUCTHYECKOM

8. Tpanckpunius — 310

1)ogna u3 hopm oOMeHa reHEeTHIECKON HHpOpMaIHeit



2)nporiecc cuHTe3a 6enka nmo marpuue PHK, BeimonHseMslil pudbocomamu

3)mporiecc cuntbiBanus renerndeckor nadopmaimu ¢ JIHK na uPHK

4)myTtanus, npu kotopoi B rienu JJHK mporcxoaut 3ameHa mypuHOBBIX OCHOBAaHUI

9. TpaHcnsus — 310

1)ogna u3 opm oOMeHa reHeTHIECKON HHpOpMaIHei

2)nporiecc cuHTe3a 6enka no marpuue U PHK, Beimonnsemsiit Ha prbocomax

3)mnporiecc cuntbiBanus renernyeckor nudopmaimu ¢ JIHK na uPHK

4)myTanus, BO3HHKIIIAS B Ipoliecce bnocuHTe3a Oenka

10. Auxue GopMbl pacTeHHI HYKHBI JJIs

1)coxpanenust GuopazHooOpas3us

2) CeNeKIMOHHOM paboThl, KaK MCTOYHUK TOMHUHAHTHBIX T€HOB

3) UCKYCCTBEHHOTO MyTareHe3a

4) nomaBiieHUs] HEHYXHBIX PELECCUBHBIX T€HOB

Tema 3 — Boaubiii 00MeH pacTeHuit

1. IIpu pacTBOpEHHH COJIEN KOJIMYECTBO KJIACTEPOB B )KUIKOU BOJIE

1)ymMeHbIaercs

2)yBeNMUYUBAETCS

3)He MeHsIeTCs

2. COOTHOIIEHHE CKOPOCTEH MOTIONMIEHUS M HCTIAPEHUS BOJIbI PACTCHUSMH HA3BIBACTCS

1)BOIHBIH pekuM

2)BOJIHBIN OanaHc

3)Bo000MeH

4)BoHBIN AeULINAT

3. Tun cBsi3aHHOI BOABI, HaKOOJIee CBOMCTBEHHBIH /17151 000JI0UEK PACTUTEIbHBIX KIETOK

1 )xoI0UTHO CBsI3aHHAS

2)O0CMOTHYECKHU CBSI3aHHAS

3)kanusuisipHas

4)ruieHoYHas

4. CrtpyKTypa pacTUTEIBbHON KIIETKH, COJep)Kallas HaumOoJbllee OTHOIICHHE O0BEMOB
cBOOOIHOM BOMBI K cBsi3aHHOM (VCcB0OO/VCBS3)

l)umronnazma

2)XJ0poriacT

3)sa1po

4)Baxkyoib

5)kneToyHas CTeHKa

5. Iloctyruienre BOAbl B KOPEHD MPEUMYIIIECTBEHHO OCYLIECTBIISIETCS B 30HE

1 )KOpHEBOTO YEXJIMKA

2)pacTsKeHus

3)aKTUBHBIX MEPUCTEM

4)KOpHEBBIX BOJIOCKOB

5)BETBIICHUS

6. PanuanpHbIl TpaHCIIOPT BOJBI B KOPHE MO aloOIUIACTHOMY IIyTH IPOUCXOIWUT OT
PHU301€PMBI 110

1)sHm01€pMBI

2)mapeHxXuMbI

3)nepunuKI

4)KOpHEBBIX BOJIOCKOB

5)cocy0B KCUIIEMBI

7. MexaHM3M BOCXOJSILEro TOKAa BOJBI Yy JAPEBECHBIX PACTEHHH Mpu paboTe BEpXHEro
KOHIIEBOTO JIBUTaTelsl OOBACHSAET TEOPHS

1)anresun

2)xore3uu

3)amHe3UN



4)ryrranuu

5)aBanopanuu

8. Cocymias cuia KJIeTOK BO3pacTaeT B CUCTEME:

1)xopeHb-cTeOETb-TUCT

2)mucT-cTebeNb-KopeHb

3)cTebenb-KOpeHb-THCT

9. [Iporecc TpaHcnUpalyy 3ammycKkaeT padoTy:

1)BepXHEro KOHIIEBOTO JIBUTaTEIIs

2)HM>KHETO KOHIIEBOT'O JIBUTATEIS

3)o60ux MEXaHU3MOB

4)He cBS3aH C STUMHU MEXaHU3MaMU

10. Yepes paHeBble MOBEPXHOCTH y JTHUCTBEHHBIX JIEPEBbEB B BECECHHUI EPHO/I BBIIEISAETCS
1)drosmHBII cOK

2)ryTTa

3)macoka

4)comon

5)Boma

Tema 4 — ®oTocuHTE3

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

1) Tumupsi3eBbIM

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. Beipenstonuiics B xoae GOTOCHHTE3a KUCIOPO OTLIETUISETCS OT
1)CO,

2)H,0

3)C02 n H20

4)CeH 1,06

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 TPOAYKTaMU CBETOBOM (ha3bl (POTOCUHTE3A SIBIISIFOTCS
1)yrieBosl

2)ATO

3)yrneBoasl u AT®

4)yrnesogst, AT® u HAJI®H,

5)AT® u HA1®H,
7. IlepBUYHBIM aKLENTOPOM 31eKTpoHOB B DPC-1 sBnsercs



1)beodurun

2)(epponokcun

3)rmmacTonuaHuH

5)onHa u3 hopm xsopoduia

8. [lepBUYHBIM aKIIENTOPOM 3JIEKTPOHOB B DC-2 sBsieTcst

1)deodurun

2)epponokcun

3)rmacTonuaHuH

4)onHa u3 Gopm xstopoduiuia

9. Ilepenaua sueprun ceeroBoro Bo30yxaenust or CCK B Pl doTocuctem ocymectBisercs
B XOJIe

1)boToxumudecko cTaauu CBETOBOU (ha3bl

2)POTOXMMUYECKOIN CTaMK TEMHOBOM (Da3bl

3)dboTodusznueckoit ctanuu cBETOBOM (hazbl

4)poToduzndeckoit craauyu TEMHOBOU (ha3bl

10. ITpouecc 6uocunTeza AT®D B xo1e cBeToBOM (ha3wl 6e3 yyacTuss OPC-2

1)Bo3MOKEH

2)HEBO3MOXKEH

Tema S — JIpIxanue pacTeHuit

1. K xaTabonuueckuM (IUCCUMUISIIMOHHBIM) TIPOIIECCaM OTHOCHTCS

1)porocunres

2)TpaHcasuus

3)0poskeHue

4)TpaHCKPHIIIIUS

5)azotdukcanus

2. CoracHO COBPEMEHHOW TeOpHH OHOJIOTHYECKOTO OKHCIICHHS B TIPOIECCE BIXaHUS
MIPOUCXOTUT

1 )npucoeanHeHue Kucaopoaa Kk cyocrparty

2)nepenaya 3J€KTPOHOB OT JAOHOPA K aKLENTOPY

3)nepenaya MpOTOHOB OT JOHOPA K aKLENTOPY

4)nepenaya IPOTOHOB M SJIEKTPOHOB OT JJOHOPA K aKIENTOPY

5)BBICBOOOKICHHE KHCIIOPOJIa U3 cyOcTpara

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

JIbIXaHUN XUMHYECKOU peaKkuen
1)siBsieTcst
2)HE SBISICTCS
4. TIporecc BOCCTaHOBIIEHHS KHCIOpOJa U3 BOJBI U OKUcieHus cyocrpara 1o CO, B xoxe

BHYTPHKJIETOYHOI'O IbIXaHMSL:
1)pa3neneHsl BO BpEMEHH NTPOTEKAHUS
2)pa3fenieHbl B IPOCTPAHCTBE
3)pa3neneHsl BO BpEMEHHU U IPOCTPAHCTBE
4)o0beHEHBI 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 afieHUHA ¢ prO030H

5)cBsa3b10 puO03bI ¢ ocTaTkaMu (HOchHOPHOM KUCIOTHI

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

2)OKHCIUTENBHOTO U CYyOCTPAaTHOTO

3)okucauTenbHOTO, cyOcTpaTHOrO U hoTodhochopumpoBanus



4)BOCCTaHOBUTEJILHOTO

7. OcHoBHBIM mocTaBIIUKOM AT® Ha BOCCTAaHOBHUTENBHBIM MEHTO30(POChATHBIN UK
(oOpa3oBaHUeE TIIOKO3bI) B PACTUTENLHOM KIIETKE SBIISETCS

)np1xanue

2)0posxkeHue

3)cBOOOHOE OKUCIICHUE

4)cBeroBas (haza poTocuHTE3a

8. [Tpouecc, ABISAIONINIICS HAYAIBHOW CTaUueH KaK JbIXaHUs, TaK U OpOKEHUS

1)cyGcrpaTtHoe pocopunupoBanue

2)okucaurensHoe nekapookcuinrpoanue [IBK

3)rmkonu3

4)o6pa3oBanue anetuin-KoA

5)o6pa3oBaHuE MOJIOYHOM KHUCITIOTHI

9. KoHeuHbIMH aKIIENTOpaMH JIEKTPOHOB U MTPOTOHOB MIPH OPOKEHHUH SBIISIOTCS

1)xucnopon

2)Bosa

3) paznu4Hble OPraHUYECKHE BEIIECTBA

4)CO,

5)xodepmentst HAJT u HAJIO ™

10. A3poOnyto a3y OpoxkeHHs COCTaBIAET

1)okucnurensHOE (HOCHOPUITHPOBAHKE

2)okuciurensHoe aekapookcmmpoBanue [IBK

3)raukonu3

4)runponu3 caxapon

5)HU OJIUH U3 TIePEUHCICHHBIX

Tema 6 — MuHepaJbHOe NUTAHUE PACTEHU I

1. OCHOBOIONOKHUK TEOPUUA MUHEPATBLHOTO MUTAaHUS PACTCHUHN

1)IIpssHUIIHUKOB

2)['enbMOHT

3)JIubux

4)Apucrorens

S)puctan

6)Caxc

2. Tpancnopr xkuciopoga K OakrepoujgaM TIpH  CHUMOHMOTHYECKOHA30TPHUKCAITUU
OCYIIECTBIISIET

1)remornooun

2)HUTpOreHasa

3)nerreMorioOnH

4)monubacH

S)okcurenasa

6)IIUTOXPOMOKCHAA3a

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

1)6enok

2)1esntonao3a

RYN1700079103

4)Bona

S)MuHepanbHbIE COJIN

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

1)xmopodusr

2)0enku

3)ATD



4)I1IBK

5)®EII-kapbokcuiasa

6)ABK

6)HAJIDOH2

8)IIUTOKMHUHBI

5. Bun TpaHcnopTra MUHEpaIbHBIX BEIIECTB, K KOTOPOMY OTHOCHTCS 3arpy3Ka KCUJIEMBI U
(b103MBI

l)npoctas nuddys3us

2)aKTUBHBIN TPAHCIOPT

3)obneruennas nuddysus

4)nucdPysus yepe3 MOHHBIEC KaHATIBI

6. ®opma B3aUMOJCHCTBUS HOHOB B pacTBOpe, NpPHU KOTOPOH CyMMapHBIH 3(¢eKT
BO3JICUCTBUS HA PACTEHHE MHOTO OOJIBIIIE CYMMBI KaX0ro 3¢ dekra?

l)antaronusm

2)cuHeprusm

3)anauTUBHOE JICHCTBUE

7. bakTepuu pojia HUTPOOAKTEp y4acTBYIOT B Ipoliecce

1)cumbnoTHYECKOH a30ThUKCcaUN

2)HecUMOMOTHUYECKOM a30ThUKCcaUN

3)aMmMOHHUpHUKAITUN

4)HUTpUPUKAITAHA

5)nenuTpuduKanu

8. Hurpurpemykrasa ocyImecTBiIseT KaTaju3 mpoiecca

l)BoccranoBnenune NO3~

2)BOCCTAHOBJICHHE MOJIEKYJIIPHOTO a30Ta O aMMOHUS

3)BoccranoBieHne NO,”

4)amMMoHU(DUKATTHS

5)aMHHUpPOBaHUE KETOKUCIIOT

6)OKHUCIIEHNE aMMOHHUS 1O HUTPATOB U HUTPUTOB

9. KapOoHOBBIE KHCIIOTHI, YYacCTBYIOILIME B IMpoOLiecCe MEPBUYHOTO aMUHUPOBAHUS B XOJ€
KpPYroBOpOTa a30Ta B PaCTEHUHU

1)s6mounast

2)pymapoBas

3)o-keTormyTapoBas

4)130IUMOHHAA

5)acniaparuHoBas

6)riryTaMMHOBas

THIYK

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

1 )penykuus HUTPaToOB

2)penyKIiys HUTPUTOB

3)nepBUYHOE aMUHHPOBAHNE KETOKUCIOT

4)nepeaMUHUPOBAHUE

5)o0pa3oBaHue aMHUI0B

6)1e3aMUHUPOBAaHUE

Tema 7 — PocT 1 ABM:KEeHHE pAaCTeHUI

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

1)nar-daza

2)nor-¢aza

3)sKCTIOHEHIIAIbHAS

4)daza 3ameIeHUs pocTa



2. Kpurepuu pocra pacteHuit

1)yBenudaeHue 1Ioma I JMCTHEB

2)yBenMuEHUE ATUHBI U TOJIIIUHBI CTE0IIs

3)muddepeHInpoBKa KIETOK

4)npupocT OroMacchl

5)nepexon kK reHepaTUBHOMU (aze

6)yBenUYCHHUE COJIEP KaHMs OCIIKOB B KJIETKaxX

3. TepMUH «MHOTOCETYATHII POCT» XapaKTepU3yeT 0COOEHHOCTH POCTa
1)Hapy>xHOI MeMOpaHsbI 1pa

2)nnazManeMMbl

3)KIETOYHOM CTEHKU

4)nuxTrHocoM arrmapara ['oiabmku

S)uurockenera

4. Habop xpoMocoM, 00pa3yroluicsi B pe3yiabraTe CIUSHHUSA CIEPMHUS C LEHTPAIbHOU

KJIETKOW 3apOJBIIIEBOIO MEIIKA Y IIBETKOBBIX PACTCHUI

1) aurmon THBIN

2)TPUILIIONTHBIN

3)TeTparionIHbII

4)OJUTIIION THBIT

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

2)naTepaibHbIMU

3)UHTEpKATSIPHBIMHU

4)MHULATBHBIMU

S)MapruHanbHbIMU

6. [Ipumepamu TpaBMaTUYECKON PEr€HEpALUN y PACTEHNUN SBIISIFOTCS

1)BoCTIONIHEHHE OTMEPIINX KIETOK KOPHEBOI'O YEXJIMKA

2)BOCCTaHOBJICHUE YTPAUEHHBIX allMKAJIbHBIX MEPUCTEM

3)3ameHa CTapbIX 3JIEMEHTOB (PJI0AMBI HOBBIMU

4)3a:xMBIICHUE paH

5)nacbIHKOBaHWE M TUKUPOBKA

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

OpPraHOB C JOPCHBEHTPAJIbHBIM CTPOCHMEM B OTBET Ha HM3MEHEHHE AU(PPY3HO HEHCTBYIOMIHUX
(dakTOpoB BHELIHEH cpelbl (HampuMep, OTKPbIBAHWE U 3aKpPhIBAHME IIBETKOB MPH CMEHE AHS U

HOYH)

l)nactuu

2)TpOnU3MBI

3)TaKCcUcChI

8. Kakoit 3 npeyI0)KeHHBIX BAPUAHTOB OTPE/ICIICHUN COOTBETCTBYET SIBJICHHUIO HYTAI[UU
l)epemeriieHue BCEr0 OpraHW3Ma B MPOCTPAHCTBE TMOJ BIMSHUEM OJIHOCTOPOHHE

JIeHCTBYIOMUX GaKkTOpOB (pa3apakuTelieil)

2)KpyTOBbIE WM KoJieOaTeNbHbIE IBUKEHUS OpPraHOB PAacCTEHUM, B pAJE CIydyaeB UMEIOLINE

SHJIOTEHHBII (ABTOHOMHBIH) Xapakrep

3)pocToBBIE IBMKEHHUSI PACTCHUH, OOYCJIOBJICHHbIE W3THOAHUEM WM HCKPUBJICHUEM

OpraHoOB B OTBET Ha (PaKkTOp Cpeipl, NCHCTBYIOMINE OJJHOCTOPOHHE

9. Kakoe siBneHnEe OTHOCUTCA K KaTErOPUU TPOIU3Ma

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

2)3aKpbIBaHUE COLIBETUH OJlyBaHUMKA B MACMYPHYIO TIOTOTY

3)BBIOLIUICS CTEOCTh XMEJIS

10. Ha Bam B3misizn, 9TO SBJISIETCS] TVIaBHBIM SHJOTCHHBIM (DAKTOPOM, BIIMSIONIMM Ha POCT,

MopdoreHes, pereHepaluio U pa3BUTHE paCTEHUI

l)remneparypa
2)MEXaHUYECKOE BO3/ICHCTBUE



3)duTOoropmMoHsI

Tema 8 — PasBuTHe pacTeHui

1. Yro Takoe oHTOrEHE3?

1)HeoOpaTiMoe yBeTUYEHHE Pa3MEpPOB M MacChl KIETKH, OpraHa WJIM BCETO OpraHHu3Ma,
CBSA3aHHOE C HOBOOOPA30BaHUEM IJIEMEHTOB X CTPYKTYP

2)uHAMBUYalbHOE pPa3BUTHE OpraHu3Ma OT 3UroThl (MJIM BETreTaTUBHOTO 3ayaTka) A0
CTapeHHs U CMEPTH

3)kauecTBEHHBbIE U3MEHEHHUS B CTPYKType U (PYHKIIMOHAIbHON aKTUBHOCTU PACTEHUS U €r0
yacTeil (OpraHoB, TKaHEH U KIETOK)

2. Kpurepun pa3BUTHS pacTEHUI

1)yBenuueHue mIomaan TUCTHEB

2)yBeNMUYEHUE AJIUHBI U TOJIIIKHBI CTE0IIs

3)auddepeHnmrpoBKa KIETOK

4)ipupoct Onomaccsl

5)nepexon K TeHepaTUBHOU (aze

6)yBelMYeHHE COIepKaHUsI OEIKOB B KJIETKaX

3. B sMOpuoHaibHy0 a3y OHTOreHe3a paCTUTEIbHOM KIETKH MTPOUCXOISAT MPOLIECCH

1)pocra pacTsKeHHEM

2)MHTO3a

3)OATrOTOBKH K JEICHUIO

4)mudhepeHITupOBKU

5)MHTEHCUBHOTO YBEIHUYEHHs 00beMa

4. B oHTOTEHE3€ JKUBOTHBIX KJIETOK, B OTJIMYHE OT PACTUTEIILHBIX, OTCYTCTBYET (ha3a

1)smOpuoHanbHas

2)mudpepeHIIMPOBKH

3)3ameyieHus pocra

4)pocTta pacTssKeHUEM

S)cTapeHusi u cMepTU

5. B mporiecce crapeHus paCTUTEIbHON KJIETKU [IUTOIIa3Ma

1)3akucnsercs

2)3a11enaqynBaeTCs

3)HeUTpanu3yeTcs

4)cpena He MeHseTCA

6. C KakuM rOpPMOHOM CBSI3aH IEPEXOJ CEMSH B COCTOSTHUE ITOKOS

1)aGcru3oBas KucaoTa

2)ayKcuH

3)UUTOKHMHUH

7. Kako#t 3Tanm OHTOreHE3a XapaKTepu3yeTcs HavyajJoM NpOpacTaHUsl CEMsIH WIM OPraHOB
BEreTaTHBHOTO PA3MHOXKEHHS U XapaKTePHU3YEeTCsl OBICTPHIM HAKOTICHHEM BEreTaTHBHON MacChl

1)>MOpHOHAIBHBIN

2)I0BEHWJIbHBIN

3)cTapocT U OTMUpaHUS

8. Kakoit ropMoH criocoOeH 3aMe/UIUTh CTapeHUe pacTeHUI

1 )aGcuum3oBas KuciaoTa

2)3TuneH

3)IMTOKUHUH

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

1) kmuMaTHYeCKHe YCIOBUS

2)Mopdonoruueckas HeJopa3BUTOCTh SHAOCTIEpMA

3)pu3nonorunyeckoe COCTOSTHAE 3apOAbIIa

10. C noMoIIbI0 KaKOTO MpreMa MOKHO UCKYCCTBEHHO BBHIBECTH MOYKH U3 COCTOSHUS MOKOS

1)BBICOKast TeMmeparypa

2)mopaHeHue



3)3aTeHeHNEe

Tema 9 — Ananranusi U yCTOHYMBOCTH PACTeHHH K HeOJAronpusATHLIM ¢akTopam
cpeabl

1. YkaxxuTe OCHOBHOMN CTPECCOBBIN TOPMOH PACTEHUI

l)aykcun

2)ITUTOKUHUH

3)alciu3oBas KUCIoTa

4)ruboeperuH

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

1)cunTe3 CTpeccoBbIX OEIKOB

2)3aKMCIeHNE [IUTOIIIA3MBbI

3)akTrBU3aLMS TOKOSIIMXCS OPIraHOB

4)yBennueHre MMPOHUIIAEMOCTH MEMOpaH

3. Tun 3aconenusi, He BCTPEUYAIOUINICS B IPUPOLE

1)xsopugHbIN

2)xapOOHATHBII

3)HUTpaTHBIN

4)cynbdaTHbIi

4. HazoBute Hanbosee MOpO30yCTOIUNBYIO (pa3y OHTOreHE3a

l)popacranue

2)I0BEHWJIbHAS

3)daza 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 aJanTaiud pacTeHUH K
MOBBILIEHHON Temneparype?

1)cTabmibHOCTH OOMEMOpaH

2)cunTte3 BT

3)noBBILIEHNE KOHLIEHTPALUN OPTraHUYECKUX KUCIIOT

4)cunte3 ABK

5)yMeHbIlIeHHE pa3MepOB JTUCTOBON TUIACTHHKH

7. Kakoii rpymnribl ratouToB HE CYIIECTBYET?

1)syramodutst

2)KpUHOTaI0(UTHI

3)kpuoranouTsl

4)rnukoranouTel

8. Ilpamoe nelicTBre paguanuu He BbI3bIBacT B Mosekynax JJHK

1)pa3psiB caxapo-ocdaTHbIX cBsIzel

2)1e3aMMHUPOBAaHUE A30TUCTHIX OCHOBAHUM

3)obOpa3oBaHue TMMEPOB MUPUMHINHOBBIX OCHOBAHUI

4)3aMeHy ITypUHOBBIX OCHOBAHUHN HAa MUPUMHUINHOBBIE

9. HazoBuTte (pa3y KI€TOUHOro IIUKIA, HauboJee yCTOMUMBYIO K BO3ACHCTBUIO pagualun

1 )pencunTeTHYECKAS

2)cuHTEeTHYECKas

3)MuTOTHYECKAS

4)UUTOKHHE3

10. @yHKIHIO PaTUONIPOTEKTOPOB B KJIETKE HE BBITOIHSIOT

l)rinyratnon

2)IIUCTEHH



3)ackopOuHOBasI KUCIIOTA

4)canunuiioBast KHCJIOTa

Kpamxue memoouueckue ykazanus

TectupoBaHue IPOBOAUTCA MPU 3aBEPIICHUM W3YyYECHMs IPONMJIECHHOTO Marepuana Io

OTJENBHBIM pa3zienaM TeM. CyMMmapHas OLleHKa IO MPOMAEHHBIM TeCTaM NEPEeBOAUTCS B Oaslibl ¢
COXpaHEHHEM MPONOPIMIA, COITIACHO KPUTEPUSAM OLIEHKU (MaKCUMAaJIbHBIN 0ajl M0 cCyMMe TeCTOB —
20). Bpemst tectupoBanusi, oObiuHO He MeHee 40 MuUHYT. Pe3ynbraTel TeCTUpOBaHUS MPOBEPSIET

npernoaaBaTeiib.
Illkana oyenku

Ouenka Bamnbt Onucanue

5 19-20 Brmonneno 6onee 90 % 3amanuit
4 14-18 Brmonsaeno ot 70 mo 89 % 3amanmii
3 10-13 Boimonueno ot 50 1o 69 % 3ananuii
2 6-9 Brmonneno ot 30 go 49% 3ananuit
1 0-5 Brimonneno menee 30%
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5.2 IlpumepHbIil IepeyeHb BONPOCOB MO0 TeMaM

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

UYro sBisieTcs CTPYKTYPHOM OCHOBOM pacTUTEIbHON KIETKU?
KakoB XMMHYECKHI COCTAB U CTPYKTYPA KJIETOUHOM CTEHKH PACTUTENBHBIX KJIETOK?
B 4yeMm cocToaT GyHKINU KIETOYHON CTEHKH PACTUTEIBHBIX KIETOK?
Hazo3ute xumudeckuii coctaB ¥ yHKIIUN BaKyOJIeH.
Mukporenblia paCTUTEIBHON KIETKH (TJIMOKCUCOMBI, IEPOKCUCOMBI, 0JIEOCOMBI) U UX
GYHKIIH.
Ha3zoBute 0cOOEHHOCTH CTPOEHUS PACTUTEIBHOM KIIETKHU, CBSI3aHHbIE ¢ (POTOABTOTPO(PHBIM
TUIIOM NTUTaHUS.
[lepeuncnure HU3HOIOTHUECKHE CUCTEMBI PACTUTEIHHOIO OpPraHU3Ma C YKa3aHUEM UX
OCHOBHBIX (DYHKIIMH.
VYkaxute, KakO! IPUHIMUII TI0JI0KEH B OCHOBY BHYTPHUKJIETOYHOM peryJisnuu npoueccos. Ha
4éM OH OCHOBaH?
Kak ocymecTBisercss 0OMEH KJIETKH BEIIECTBOM, SHEprueil u uHpopmanueii?
[Tepeuncnure 00IIHIE OCOOCHHOCTH CTPOCHHS M OOIIUE CBOWCTBA OMOJIOTHYECKIX MEMOpaH.
B 4em 3akmogarorcs GyHKIHOHAIbHBIE OCOOCHHOCTH BHYTPEHHUX MeMOpaH MUTOXOHAPUI U
XJIOPOIUIACTOB?
VYkaxxute 0OCHOBHBIE ()YHKIIMOHAJILHBIE CUCTEMBI PACTUTENHHOIO OPraHU3Ma.
Kakue perynstopHble cucTeMbl 00€CeunBarOT LEIOCTHOCTh pacTeHus? [lepeuncaure ux
0COOEHHOCTH.
depMeHTaTUBHAS U TEHETUYECKAsl PETYIIALNAS BHY TPUKIETOUYHBIX IIPOLECCOB.
OxapakTepu3yiTe Ux CyTh M KpaTKO ONULIUTE.
N3noxuTe 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 (U3HOJTIOTHYECKHX NPOLECCOB

Uto Takoe reaom?

Yto Takoe rexn?

UYro noHuMaroT o1 TepMUHOM «JluddepeHnnanpHas 3KCIpeccust TeHoMa ?
Kakue @pynkuuu Bemomnnser JJHK?



Sl

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

b S

e

SN

el S

SO XIR

S Y x>

Yem oTiinyaeTcs HyKJI€OTU OT HyKJeo3uaa?
Kaxoii ren Ha3bpIBaeTCs CTPYKTYPHBIM?
Kaxkas /IHK nHa3zpiBaeTcs cnielicepHoii?
Yro Takoe ceKBEHHMpOBaHUE reHoma?
Kakue ocHoBanus BxoasaT B coctaB JIHK?
®ynkuun JHK?
I'enetnueckuii koxg?
Uem otmmyarores JIKH xmopormiactoB 1 MUTOXoHApHiA oT siaepHbix JJTHK?
M3 kakux 3TanoB cocTouT npouecc perukanun JJHK?
[TosicHuTe mpouecc TpaHCKPUIILIH.
[TosicHuTe mpolecc TpaHCISALUU.
Ha xakux ypoBHSIX BO3MOKHA PETYJIALNS SKCIIPECCUU [€HOB?
Yro Takoe: MpoMOTOp, oneparop, 3phexTop, HHAYKTOP, pernpeccop, Kopenpeccop?
Kak npoucxonut peryssauus tpanckpunuuu JJHK?
UTto Takoe 1uc-AeHCTBYIONNE YIEMEHTHI?
Uto Takoe sHxalcephl U CalJIEeHCOPHI?
Yro Ttakoe TpaHchaKkTOpbI?
Kakyto QpyHKIMIO BBITIOJIHAIOT BTOPUYHBIE MEHEIKEPHI?
Tema 3 — Bognbliit 00MeH pacTeHui

OxapakTepu3yiiTe OCHOBHbIE (PM3NICCKUE CBOKWCTBA BOJIBI.
KakoBa posnb BOJibI B pacTeHUU?
CocTosiHUE BOJBI B PACTCHHH.
Kakoe 3HaueHNe HIMEIOT SIBIICHHUE OCMOCA | TTPOIiecc HaOyXaHus OMOKOJUIONIOB B
MOCTYIUICHUH BOJBI B pacTeHue?
Kakmne ocoOeHHOCTH UMEET KOPHEBAsI CUCTEMA PACTCHHUS B CBSI3U C MOTJIONMIEHUEM BOJIBI U3
MTOYBHI?
Uro sBsieTCs ABUKYIIEH CUITION MOCTYIUICHHUS BOABI B pacTeHUs?
3aBUCHT JIU MIOCTYIIJICHUE BOJBI OT JBIXaHUS PACTCHUS?
Kakwue npouecchbl onpenenstoT nepeABMKeHne BOIbI 0 PACTEHUI0?
Kak perymupyetcst npoiiecc TOCTYIUICHHUS U TPOIECC UCTIAPEHUSI BOJbI pacTeHHuEeM?
Kakwue TuIel mpuctocoOIeHui K HeTOCTATKY BJIard BEI MOXKETE HA3BaTh?
Tema 4 — ®oTocuHTE3

Yro takoe potocunrez? U B uém ero kocMudeckast v IiiaHeTapHast posib?
[lepeuncnure ocHOBHBIE ATanbl (HOPMUPOBAHMS NIPEACTABICHUI O IpUpoie GOTOCUHTE3A.
Ha3zoBure ¢porocuHTeTHYECKHE MTUTMEHTHI PaCTEHUH, KakoBa X poJib? B uéMm 3akirouaeTcs
SBJICHUE XPOMATUYECKON ajanTanun?
Ha uém ocHOBaHO AeneHue nporecca GOTOCHHTE3a Ha CBETOBYIO U TEMHOBYIO (ha3bl?
CocraBbTe cxeMy NnpeodpazoBaHMs SHEPTUHU B mpoiecce PoTOoCHHTE3A.
Maiite onpenenenue porocuaTeTHUecKoro hocopunrpoanus. Kakue BusI
dboTodochopunupoBanus Bam nu3BecTHbI?
Ha3zoBute 0cHOBHBIE MPOAYKTHI CBETOBO (pa3bl poToCHHTE3A.
UYro Takoe TemMHOBast pa3a ¢porocuHTe3a? Kak cBa3aHbl cBeTOBasi U TeMHOBast pa3bl?
Kakue nytn accumumnsanuu CO2 B pacteHusx Bam nzBecTHbl?
B uém cxonctBo 1 paznuuaue hepMeHToB prdyno3oaudochaTkapOOKCHIa3bl 1
dbochoeHOMMIUPyBaTKAPOOKCHITA3HI?

Tema S — JIpIxaHue pacTeHuit

KaxoBa 6Guosornueckasi pojib AbIXaHUSI.

B geM cx0/1cTBO W pa3iauyme MpoIeCCOB AbIXaHUs U (POTOCHHTE3A.
OxapakTepu3yiTe OCHOBHbIE MOMEHThI TEOPUH XUMH3Ma JbIXaHHUS.
PaccmoTpuTe B3aMOCBSI3b IbIXaHUS ¥ OPOKECHHSI.
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VYkaxkuTte OCHOBHBIC (DYHKIIUU ()EPMEHTOB, YIACTBYIOIIUX B OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX MTPOLIECCAX.
VYkaxuTe, Kak CBSI3aHbI MEKIY CO00# yIbTpacTpyKTypa U GYHKIUS MUTOXOHIPUH.
Onuiute cynp0y aTOMOB yIiiepo/a, KUciopoia u Bogopoaa npu pacnazae [IBK B nponecce
JIBIXaHHUS.
[Touemy a3po6HOe npixaHue YPPeKTUBHEE aHAIPOOHOTO?
PaccmoTpuTe 1OMOTHUTENBHBIE CITOCOOBI OKUCIIEHHUS JbIXaTeNbHBIX CyOCTPaTOB.
Yepes kakoe COeTMHEHUE OCYIIECTBISIETCS B3aUMOICHCTBUE TEHT030(0Cc(PATHOTO MyTH C
koM Kpebea?
KpaTko oxapakrepusyiite pyHKINU LIENH TEPEHOCA JIEKTPOHOB.
Packpoiite cMBICT TEOPUH XEMHUOCMOTHYECKOTO CONPSIKCHMUS.
KakoBa pons docdopa B nporecce AbIxaHus?
Kakmue peakuuu TpeOyIOT ¢4 Ui TOT0, YTOOBI MOJIYYUTh U3 MOJIEKYJIbI TIFOKO3bI CIIETYIOIINE
coenuHeHUs: GPYKTO3y, caxapo3y, NIMOKCUIIOBYIO KHCIIOTY, KpaxMal, STHIOBBINA CupT?
OxapakTepu3yiTe ApIXaTeIbHBIN MPOIIECC KaK IEHTPATbHBIM MEXaHU3M, CBS3BIBAIOIITUI
MeX1y cO00i pa3MyYHbIe TPyl COETUHEHUI — YTIIEBO/Ibl, OPraHUYECKHE KUCIOTHI, dKHUPHI U
OenKu.
Kakxum 00pa3om oCyIIecTBISIETCS pETyJIAIHs IbIXaTeIbHBIX MPOIECCOB?
PactutenbHble Macna B HAMOOIBIIIEM KOTMYECTBE MPUCYTCTBYIOT B CEMEHAX Yallle BCETO B
3apoAblLIe.
B ueMm npeumy1ecTBa TAKOTO UX MECTOHAXO0KICHUS C TOUKHU 3PEHUS SHEPTE€TUUECKUX HYXK]T
pactenus’?
PaccMoTpuTe BO3MOXKHBIE CBA3M MEKY HU3KOW CKOPOCTBIO JIBIXaHUS U IEUCTBUEM
HKOJIOTMYECKUX (PaKTOPOB.

Tema 6 — MuHepajibHOe MUTAHUE PACTEHU I

UTto Takoe OpraHoOTeHbI, MAaKPO-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI?
Kak mporcxoauT TpaHCIOPT HOHOB B KJIETKY. B 4€M poiib KIETOYHBIX CTEHOK U MeMOpaH?
Kax mpoucxoauTt TpaHCIIOPT HOHOB IO TKaHSM KOPHS B paJlaIbHOM HalpaBiieHUN?
B uém paznuume kcuneMHOTo U (hJI09MHOTO TpaHcmopTa?
BoccranoBneHne HUTPATOB 10 aMMHUaKa B 3€JIEHOM BOJIOPOCIH XJIOpeiia 3HAYUTEIbHO
YCKOPSIETCS IO/ BIUSIHUEM cBeTa. KakoB BO3MOKHBIM MEXaHU3M 3TOTO BIMSIHUS?
[Ipocnenure GuoxuMuyecKrne MeTabOoINYECKUE IYyTH MOJIEKYJT YTIEKUCIIOTo ra3a B
pacTeHHuH, HauKuHas ¢ aTMOC(hephl U 3aKaHYMBAs UX MOSIBJICHUEM B TOW WJIM MHOMN
AMHUHOKHCJIIOTE.
[Tosicoxk Kacnapu B 3H10A€pMaNIbHBIX KIETKAaX MOYKET UTPATh POJIb B MOIJIOLIEHUHU COJIEH
KCHJIEMOM KOPHS, @ TAKXKE BOJIbI B YCIOBUSIX MOJOKUTEILHOTO KOPHEBOTO JAABJICHHUS.
OO6psacuuTe QpyHkiuio noscka Kacnapu B 0oTMEUEHHBIX SIBICHUSX.
B uéMm 3akmrouaeTcsi CHHTETHYECKas NeATeIbHOCTh KOopHei? [IpuBeante npumepsl.
Uro Takoe MUKOpH3a U B 4€M ¢ 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 cBsi3an pocT ¢ qpyrumMu pyHKUIHSIMU OpraHu3ma?

Urto siBNIsieTCst OCHOBOM 1181 pocTa?

Kakue ¢a3sl B pocte Boinenuia F0. Cakc? JlaiiTe xapakTepuCTHKY Kax10il dase.
I'me pacmosioxeHbI KIETKH, HAXOSIINECS B YMOPHOHATLHOM (aze?

UYro Takoe pocT pactsikeHuem? M3 kakux stanoB oH coctonT? Kakue MexaHU3MBbI
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pactsbxeHus Bbl 3HaeTe? Kak oOpa3yercs neHTpaibHas Bakyosib? Kak nmpoucxonut gpukcanus
pasMepa pacTsSHYBIIEHCS KIETKH?
UYro takoe nuddepenuuponka? Kakue tunsl quddepeHnpoBKy Bbl 3HaeTe?
Uro Takoe geTepMHuHAIs?
[Touemy pacTsiHyBIIasICS KJIETKA MOKET MTPEBPATUTHCS B KIIETKY JI000# TKaHN?
Yo Takoe TOTUIIOTEHTHOCTb?
Uro takoe nenuddcepcHimpoBka? Kakue mporecchl XapakTepHbl 1S 1eaudGCpCHIMPOBKU?
Kakwue knetrku MmoryT neauddepcHIpoOBaTHCS ?
Yro Takoe KynbTypa U30JIMPOBAHHBIX KJIETOK U TKAHEH?
Uem oTaugaeTcst poCT PaCTEHHM OT POCTa KUBOTHBIX?
[ToueMy B KOpHSIX U CTEONSAX PACTCHHSI MOXKHO BBIICTUTH Pa3HbIC 30HBI?
I'ie cocpenoToueHsl y pacTeHHs MIpoLecchl pocta?
Urto takoe koppensiuus? Kakue Tunsl koppesnaiuil Bl 3HaeTe? [IpuBeaure npumepsl.
Yro Takoe anukaabHOE JOMUHUpOBaHKHE? Kak MOXHO ero HapymnTh? Kakoe 3HaUeHHE OHO
umeer?
Yrto Takoe MoSIpHOCTh? Y KaKUX OPraHOB LIBETKOBOT'O PACTEHMS OHA BbIpa)K€Ha CHIIbHEE?
B uem nposiBisiercs nosisspHOCTh KieTok? Kakoe 3HaueHue oHa umeer?
KaxoBbl IpuYnHBI TOJSPU3ALUHN KIETOK?
UYro Takoe perenepanusa? Kakoe 3HaueHne UMeeT OHa JJis pacTeHus?
[Touemy pacTeHne CrocoOHO K pereHepanuu?
Kakwue npoiieccel Jiesxat B OCHOBE pereHepanun?
Kak opmynupyercs 3akon Cakca? C HOMOIIBIO KAKUX KPUBBIX €r0 MOYKHO U300pa3UTh Ha
rpaduke?
Kaxkwue ¢a3wr Beigenstor Ha kpuBoro Cakca? [laliTe XapakTepuCTUKY Kaxaou (ase.
OT yero 3aBHCUT MPOJOIDKUTEIIBHOCTD K101 (ha3bl?
UYem oTnnyarotcs kpuBble Cakca y pacTEHHM pa3HbIX BUJOB U B Pa3IMYHBIX YCIOBUIX?
Kaknmu MeTogamu MOKHO UCKYCCTBEHHO PETYJIMPOBATH POCT?
Yem oTiIMYArOTCS APYT OT APyra TPOIU3MbI U HACTUU?
Kak yuacTByeT aykcuH B Tponu3Max?
OnHY TUTIBI IBMKEHUS Y PACTEHUN CBSI3aHBI CO CTOMKUMU U3MEHEHUSIMHU Pa3MeEPOB U (GOPMBI
KJIETKH, a IPYTHe — C MOJIHOCThIO0 00paTUMbIMHU U3MeHEHUsIMU. [IpuBeanTe npuMepsl 3TUX
TUIIOB JIBUKEHUS.
Kakoe aganTuBHOE 3HaUEHHUE MOXKET UMETh OBICTPOE JABMKEHHE Y MUMO3bI CTHITTUBOI?
Onummre cxemy 3BOJIIOLUHU BceX (HOpM IBUKEHUS Y pacTeHUIN
Tema 8 — PazBuTHe pacrenuit

Uro Takoe pa3zBurtue?

Uro Takoe dumorenes?

Ha xakue rpynmsl AT pacTeHUs M0 NPOAOKUTEILHOCTH OHTOreHe3a?

Ha xakue sTansl AT OHTOreHe3 IBETKOBBIX pacTeHuii? J{aliTe XapakTepUCTUKY KaXa0My
JTarny.

Kakue pacTeHust Ha3pIBalOT MOHOKAPIINYECKUMU U MTOJIUKapINYECKUMU?

Kakas pazHuiia Mex1y aBTOHOMHBIM U HHIYIIUPOBAaHHBIM Pa3BUTUEM?

Kakue ¢pakTopsl MOI'YyT MHHIYLUPOBATh pa3BuTHE?

Yro Takoe AeTepMUHALMS Pa3BUTHS?

Kakwue tumsl onToresesa Bel 3Haere? OT 4ero 3aBUCHT pealiu3alus TUIIA OHTOreHe3a’?
YeMm paznuuaroTcs 3Tamnbl, BbIAEISIEMbIE B OHTOT€HE3€ BETE€TATUBHO Pa3MHOKAIOIINXCS
pacTeHuii?

YeM oTiIMUarOTCS ITAIbI, BbIIENIEMbIE B OHTOTEHE3€ KIIyOHEHOCHBIX PacTeHH?

Yem oTiinyaeTcs Nepuoj BET€TaTUBHOIO Pa3BUTHS OT I1€PHOJA TE€HEPATUBHOIO PA3BUTHS?
UYto Takoe BO3pacTHOM KOHTPOJIb 3alIBETaHUS PACTEHUIN?

Yro Takoe OMOJIO)KEHUE, cTapeHue?

Kakue ocHoBHble puHIMnbl Teopun H. KpeHke Bbl MoXeTe Ha3BaTh?
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UYro Takoe 0Ol 1 COOCTBEHHBIN BO3pacT?
Yro takoe Mopdorenes? 13 kakux nMpoueccoB OH COCTOUT?
Tema 9 — AjganTanusi ¥ yCTOMYMBOCTH PACTeHHII K He0JaronpuaATHbIM ¢axkTopam
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JlaiiTe 00BACHEHHE MIOHATHIIM CTPECC U aJanTaIlusl.
YKa)XUTe OCHOBHBIE IIOJIOKEHUS TEOPUHU CTpECCa.
[Tepeuncnure (akTopbl, CIOCOOHBIE BBI3BATH CTPECC Y PACTEHU.
Kakwue crnennduyeckue u Hecrienupuyeckue Bo3ACHCTBUS OKa3bIBAIOT CTPECCOPHI Ha KIETKU
Y TKaHU PaCTEHUMN.
Yem oTIMYAIOTCS MEXaHU3MBI CTpecca Ha KJIETOYHOM U OPraHU3MEHHOM YpPOBHSIX?
Kakxum 006pa3oM 3acyxa Oka3bIBaeT BIMSHUE HA PACTUTENbHBIE OPTaHU3MBI.
Uro takoe BTIL?
Kakue npucnocobneHus BbIpadbaThIBAIOTCS Y PACTEHUN B YCIOBUSIX HEXBATKU BOJIbI?
[TepeuncnnTe NpU3HAKU CYKKYJIEHTHOCTH U KCEPOMOP(HHOCTH.
Kaknmu ¢pu3noa0ro-0noXuMHIeCKUMHI OCOOCHHOCTSIMHU OTJIMYAIOTCS XOJIOIOCTOMKUE U
MOPO30yCTONYMBBIC PACTCHUS?
KakoBbI OCHOBHBIE PUUMHBI THOEIN KJIETOK MPH HU3KHUX TeMIlepaTypax?
Kaxumu npucnocodbuTenbHbIMU MEXaHU3MaMH 00J1aJJal0T pacTEHUs, TO3BOISIIOIINE UM
BBDKUBATH [IPU ICMCTBUU HU3KUX TeMImeparyp?
Yo Takoe KpuonpoTEKTOPHI?
Kak cnenatp pactenue 6ojiee yCTOWYUBBIM K BO3JICHCTBUIO HU3KUX TeMIepaTyp?
Hapymenne, kakux (pu3M0I0rn4ecKux MpoLEecCOB BbI3BIBAET 3acosieHHE?
Kakwne dakTopsl OKa3bIBAIOT BIMSHUE HA Ta30yCTOWYMBOCTH PACTCHUI?
KaxoBbl MyTH MOCTYTIEHUS Ta3000pa3HbIX 3arpsi3HUTENEH B pacTeHuUs?
VYKakuTe afanTUBHbIE MEXaHU3MBbl PACTEHUH B YCIOBUSAX a9POTEXHOT€HHOTO BO3ACHCTBHS.
Ha xakue cTpyKTypbl KIETOK AEHCTBYIOT PaiMOHYKIUIbI, M K KAKUM U3MEHEHUSM OHU
MIPUBOASAT?
Yem oTiinyaeTcs NpsiMoe U KOCBEHHOE JEMCTBHUE paJiialliy Ha )KUBbIE OPraHU3MbI?
[lepeuncnure TUIIMYHBIE pEAKLMU PAaCTEHUI Ha 00TyUeHHeE.
Kakue MmexaHu3Mbl yCTOWYMBOCTH BBIPAOOTAIMCh Y PACTEHUH Ha AeWCTBUE paananuun?
JlaiiTe onpe/iesieHre U TIEPEYHCIUTE BUIBI YCTOMUYNBOCTH PACTCHHMA K OOJIC3HSIM.
B yewm 3akmogaroTcsi 0cOOEHHOCTH KOHCTUTYLMOHHOTO U HHAYIIUPOBAHHOTO MEXaHHU3MOB
ycTOH4YMBOCTU?
KakoBa posnp ¢puTOaIeKCMHOB B YCTOMYMBOCTU PACTEHUI K TaTOreHam?
KaxoBa ocHOBHas (pyHKIIHS peaKui CBEPXUyBCTBUTEIBHOCTH?

Kpamkue memoouueckue ykazanus

KoHTposbHBIE BOMPOCHI MO3BOJSIOT MNPOBEPUTH CHOPMHUPOBAHHOCTH KOMIETCHLIMH Yy

CTY/ICHTA M0 AUCUUIUTHHE (MCMOJB3YIOTCS MPU MOMYyUYEHUH JOIMYCKa K BBIOJIHEHUIO TaO0paTOpHOH
paboTHI, 3alTUTE OTYETA, AJI CAMOCTOSTSIIBHON OIIEHKH Ka9eCTBa OCBOCHHSI YICOHOM TUCIIUTUINHEI,
IpU TMOATOTOBKE CTyIeHTa K dk3aMmeHy). CTyAeHT MOXKeT OTBETUTh Ha BOMPOC YCTHO, WIIH
MHUCbMEHHO (IO PEUICHUIO MPENoAaBaTENs).

HpI/I IIOMCKE OTBCTOB HaA BOIPOChBI PEKOMCHAOBAHA OCHOBHAasA W JOIIOJIHUTCIIbHAA

auTeparypa (CIUCOK JIUTEpaTyphl IPeACTaBiIeH B paboyell mporpaMme AUCLHUILUINHBI).

IlIxana oyenku

Ouenka Banner* Onucanue

OTBET IOKA3bIBACT MPOYHBIC 3HAHHS OCHOBHBIX IIPOLIECCOB M3y4aeMOil IpeAMETHON 00JIacTH, OTINY
aeTcs INIyOMHOI U TIOJTHOTOH PacKpPBITUS TEMBbL; BIaCHUE TEPMUHOIOTHYESCKUM AllapaToM; YMEHH
€ OOBSICHATD CYIHOCTb, SIBICHUI, TPOLIECCOB, COOBITHUI, 1eNIaTh BEIBOBI U 000OIEHUsI, 1aBaTh apr
3 YMEHTHPOBAHHBIC OTBETHI, IPUBOAUTH IIPHMEPHI; CBOOOIHOE BIIAJCHHE MOHOJIOTHIECKON PEeUbIo, T
OTHYHOCTb U TIOCNIEI0BATEILHOCTh OTBETA; YMEHHE PHBONUTD MIPUMEPHI COBPEMEHHBIX IPOOIIeM 1
3y4aeMoii 001acTy.




OTBET, 0OHAPY KUBAIOIIUI TPOYHBIC 3HAHHS OCHOBHBIX IIPOIIECCOB M3YYaeMOH MPEeIMETHON
o0acTy, OTIMYaeTcs rTyOUHOM 1 MOJTHOTOM PacKPBITHS TEMBL; BIaJCHHE TEPMHUHOIOTHYECKUM arlil
5 apaTtoM; yMeHHE OOBSICHSTh CYIIHOCTb, SBJICHHH, IPOLIECCOB, COOBITHH, /ieaTh BBIBOABI U 000011eH
Ws, TaBaTh apryMEHTHPOBAHHBIC OTBETHI, IPUBOIAUTH IPUMEPHI; CBOOOTHOE BIIAJICHHEC MOHOIOTHYEC
KOH peublo, TIOTHYHOCTh U TOCIIEI0BATENFHOCTE 0TBeTa. OJJHAKO JIOITyCKaeTCs OJJHA - IBE HETOUHOC
TH B OTBETE.

OTBET, CBUJICTEIICTBYIOIMH B OCHOBHOM O 3HAaHHH IIPOLECCOB U3ydaeMoil MpeIMeTHOH 00IacTH, OT
JMYAIOIIIICS HeOCTATOYHOM ITyOHHOM 1 MOTHOTON pacKpBITHS TEMbI; 3HAHHEM OCHOBHBIX BOIIPOC
OB TeopHH; c1abo chOpMUPOBAHHBIMU HABBIKAMH aHANIN3a SBICHUI, TIPOLIECCOB, HEOCTATOYHBIM Y

1 MEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI U IIPUBOJUTH NPUMEPBI; HEAOCTATOYHO CBOOOIHBIM B

JaJICHUEM MOHOJIOTHYECKOH peubto, JIOTHYHOCTBIO U IIOCIIEI0BATEILHOCTBIO OTBETA. JlomyckaeTcsa H
€CKOIIBKO OIIMOOK B COAEPKAHNN OTBETA; HEyMEHNE MPUBECTH IPUMEpP Pa3BUTHUS CUTYaINH, TIPOBE

CTHU CBSI3b C JIPYTHMH aCIIEKTaMHU U3y4aeMoi 061acTu.

OTBET, 00HAPYKUBAIOIHMI HE3HAHKE [IPOLIECCOB M3y4aeMOi MPeIMETHOW 00IaCTH, OTIINYAIOIHHACS
HEerJTyOOKUM PacKpBITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMHUPOBAHHBIMHU H
ABBIKAMH aHaJIu3a ﬂBHeHHﬁ, npoueccos; HeyMeHI/IeM J1aBaThb aprMeHTPIpOBaHHbIe OTBCTHI, CHaGbIM
BIIAJICHIEM MOHOJIOTHYECKOM PEUbl0, OTCYTCTBUEM JIOTUYHOCTH U IOCIIEIOBATENLHOCTH. JlomycKkaro
TCsI Cepbe3HbIe OIIMOKU B COIEPKAHUU OTBETA; HE3HAHHE COBPEMEHHOM MPOOIEMATHKH H3y9IaeMOi
00acTu.

0,5

0 OTtcyTcTBUE OTBETA

*YuuThIBaTCS TNpU MPOBEACHUU TEKYIIErO KOHTPOJSI B XOJ€ 3allUTHl J1TAOOpaTOpHOH

paboThI: - 6 Ta00PaTOPHBIX padbOT
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5.3 Bonpocsl 1o Temam/pa3zjaesiaM IMCHUILIMHBI JJIS1 IPOBeEAeHUsI KOJIJIOKBUYMA

Tema 2 - MoJiekyJsipHbIe OCHOBBI (DH3HOJIOTHYECKUX MMPOLIECCOB

Merto1bl uCCae0BaHNs PACTUTEIBHON KIETKH
OO0m1as XxapaKTepUCTUKA PACTUTEITLHON KIIETKH
Oprasesibl pacTUTENBHOU KIETKU: AP0, IUIACTH/IbI, MUTOXOHAPUH, TEPOKCUCOM
MemOpaHHBIE CUCTEMBI PACTUTEIHHON KJISTKU: TUIa3MalieMMa, TOHOIIIacT, DP, anmapar
TI'onbmxu
Bakyonu u muTOCKENEeT pacTUTEIbHON KIETKU
Knerounas cTeHKa paCTUTENbHON KIETKH
OCHOBBIHE 3aKOHOMEPHOCTH TOTJIONIECHUS BOBI KIETKOM
PacturenpHas KiieTka Kak OCMOTHYECKAs CUCTEMA
OcMOTHYECKOE U TYPrOpHOE TaBJICHHE
Cocymmas cuia KJIeTKH
XUMHUYECKHUHU ITOTEHIINAJ BOALI M BOAHBLINA IIOTEHIINAI KIETKHA
Tema 3 — Boanblii 00MeH pacTeHU

3HavueHUEe BOJIbI JJIs dKU3HEAESITEIIbHOCTU PaCTEeHUH.

ConeprxaHue U pacnpeiesieHue BOJbI B KJIIETKaX, TKAHAX M OpraHax.

CtpykTypa u pu3ndecKkre CBOMCTBA YUCTOM BOJIBI.

Bonanslit oOMeH pacTuTenbHbIX KIeTok. CocTostare ((hOpMbI) BOABI B KJIETKE U BIIUSHUE €€ Ha
CBOMCTBA MPOTOIIA3MBbI U (PU3UOJIOTHYECKUE TIPOIIECCHI.

TepmoarHaMHUECKUE TOKA3aTeNn BOAHOTO PEKMMa PACTEHUM: aKTUBHOCTb BOJIBI,
XUMHUYECKUW U BOJHBIN MOTEHIMAIIBI.

I'pagueHT BOAHOrO MOTEHIMANA, ABUXKYILAS CHJIA TIOCTYIUIEHUS U NIEPEIBUKEHUS BOJIBI B
KJIETKaX, TKaHIX U LEJIOM PaCTEHUH.

Cocymiast cuiia ¥ BOAHBIN MOTEHITHAT.

MexaHu3Mbl OCTYIIEHHUS, BBIJCICHHS U IEPEIBUKEHUS BOJIbI B PACTCHUH.

KopneBas cuctema - crieninanbHbIi oprad BcackiBaHusi BoAbl. KopHeBoe naBieHue, 3HaUeHUE
€ro B MPoIleccax HarHEeTaHUs BOJBI B KOPCHb.

AKTUBHOE TIOTJIOIIEHHUE BOJbI KOPHEM.

I'yrranus u «1iad» pacTeHHM.

Tpancniupanusi, mokasareiu, ee GU3N0JIOTUYECKOe 3HaUCHHUE.

VYcerbuuHasg U KyTUKYJISIpHAs: TpaHCOUpalus. MeXaHu3Mbl peryJisiliii yCTbUYHOU
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TPaHCIUPAIIH.
Bnusinue BHEIIHUX YCIOBUI HA HMHTEHCUBHOCTH TpaHcnupauuu. [lepeasuxenne Boabl 1O
pacTeHuIo.
XapakTepHuCcTUKa MIPOBOAIINX MyTEH U MEXaHU3MBbI OJIMKHETO U 1aJbHETO TPAaHCIIOpTa
BOJIBI.
BepxHuii 1 HOKHUH KOHIEBBIE JBUTATEIN BOCXOISALIETO BOJHOIO TOKA. DKOJIOT s
BOJI000OMEHA pacTeHU.
KonndecTBeHHast xapaKTepUCTHKa BOAOOOMEHA PACTEHHH.
Oco0eHHOCTH BOJTHOTO OOMEHA y pacTeHUH pa3HbIX HKOJOTHYECKUX TPyl (KCepOPHTOB,
Me30(UTOB, TUAPOPUTOB, TATTIOPUTOB U JP.).
®du3HoN0rnYecKkre OCHOBBI OPOIIAEMOT0 3eMJIeIeNIHUS.
Boansrii geuuuT 1 ero BiusHUE HAa PU3NOIOTMYECKHE MTPOIECCHI PACTEHUIA.
3HayeHue BOJHOr0 OOMEHa B a/IalITAllMOHHBIX IPOLleccax PACTEHUH K yCIOBUAM
OKPYXaIOILIEH CPeBL.

Tema S — JIpIxanue pacTeHuit

HeoOxoaumocTh 3aTpaT SHEpruu AJs NOIAepKaHUS KU3HHU.
Breminee u TkaHEeBOE bIXaHUE.
Posnp AT® B 3HEpreTnueckoM oOMeEHe.
[Tporeccrl OKUCIEHHS B SHEPTETHYECKOM OOMEHE.
YpaBHEHHE IBIXAHUS.
AKTHBaLMs BOAOPOJA B OKHCIUTEILHOM MPOIIECCe.
Bxman pa6or A.H.baxa u B.W.I[1annaannaa B pa3BuTHE TEOPHUH XUMU3MA JABIXAHHUS.
AHa’pOOHBIN 1 adpOOHBIN THITHI SHEPTETUIECKOT0 0OMEHa, OpOKEHUE U JIBIXaHHUE.
I'eneTndeckas cBs3b OpoxeHus u Asixanus, padotel C.I1.KocTeuena.
AmnaspoOHast 1 a3poOHast (pa3bl IbIXaHHS.
I'muxonus, nuki Kpebcea, 1iens nepeHoca 3J1eKTpOHOB.
OxucnurensHoe pochopuapoBaHue.
KommuectBo AT®, oOpasyroieiics B aHadpoOHOI 1 adpOoOHOH (a3ax JbIXaHUS.
Mexanusm MmemOpanHoro GochoprpoBaHus.
Teopus [I.Mutuena.
CxocTBO MEMOPaHHOTO (OCHOPIITHPOBAHMS B XJIOPOILIACTAX M MUTOXOHIPHUSX.
ITenro3zodocharHbIi TyTh TBIXAHUS.
I'muoxcuiaaTHBIN UK.
Jlokanu3anust MpoueccoB AbIXaHUS B KIIETKE.
MUTOXOHIpHH, UX CTPYKTYpa U (QYHKIIUH.
JpixaTenbHblii Ko GuimueHT.
CBsI3b MEX]y IBIXaHUEM U MPOTyKTUBHOCTHIO PACTCHHIA.
Perynsuus apixaTenbHOro mnpoiecca.
Brnustaue sxonorndecknx (hakTopoB Ha MHTCHCUBHOCTH JIBIXaHUSI.
Jpixanue npu HeOIAroNpUATHBIX YCIOBHSIX.
Tema 6 — MuHepaJbHOe MUTAHUE PACTEHU I

Hcropust yueHus 0 MUHEPAIIBHOM ITUTAHUH PACTEHUM.
DJeMEHTapHBIN COCTAaB PACTEHUS.

30J1bHBIE DJIEMEHTBHI.

Heo6xonumele pacTeHUIO MAaKpO- U MUKPOAJIEMEHTHI.

Iloromenyre MOHOB PACTUTEIIBHON KIIETKOM.

NonHbI romeocTas.

AHTaroHu3M HOHOB.

[TaccuBHBINM 1 aKTHBHBII TPAHCIIOPT HOHOB Yepe3 MEMOpaHy KIIETKH.
Ponp Na+, K+-AT®a3e1 u H+-AT®a3s!.

ConpsKeHHBIH TPAHCTIOPT Pa3IMYHBIX MOHOB Yepe3 MeMOpaHy.
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MexaHu3MBbl MOTJIOIIEHUS MUHEPAJIBHBIX 3JIEMEHTOB KOPHEBOU CHCTEMOM.
HezaBrucrMOCTh TTOTIIONICHHS] HOHOB OT TIOTJIONIEHUS BOJIBI.
CooTHOILIIEHHE aKTUBHOTO ¥ TACCUBHOI'O TPAHCIOPTOB MPH MOTJIOLIEHNN KATUOHOB U
aHHOHOB.
Kopenb kak opran norjomeHuss MUHEPaTbHBIX HOHOB U BOABL. OCOOCHHOCTH POCTa KOPHEH.
Ponb pa3HbIX TKaHeH KOPHS B MOMVIOUIEHUH MUHEPAIbHBIX HOHOB U UX TPAHCHOPTE MO
pactenuto. BimsHue GOTOCUHTE3a M IBIXaHUS HA MOTJIOTHTEIBHYIO JIEATSIIBHOCTh KOPHEH.
A30THBIN 0OMEH paCTCHHIA.
[lyTn accumMuIsium aMMHUaka 1 HUTPATOB B PACTEHUU.
Ponb rmyTaMMHOBOM KUCIOTHI M TIIyTaMHHA B OMOCHHTE3€ aMUHOKHUCIIOT.
Accumusinus Gocdopa, cepbl, Kallus U APYTUX SJIEMEHTOB MUHEPATBLHOTO MUTAHUSI.
[TuTanue pacTeHH ¢ TOMOIIBIO CUMONOTHYECKUX OPTaHU3MOB.
DU3NO0TOTHIECKUE OCHOBBI MPUMEHEHHUSI YI00pEHUH.
Cuntetndeckast pyHKIHS KOPHEBOM CUCTEMBI PACTECHUSI.
Oco0eHHOCTH CHHTE3a aMHHOKHUCIIOT, aMHJI0B, (PUTOTOPMOHOB U aJIKAJIOU/IOB.
DKOJIOTHUSI MUHEPATIBHOTO MTUTAHUS.

Tema 7 — PocT u ABUKeHHE PACTEHUH

OmnpeneneHne NOHITHH «POCT» U «Pa3BUTHUEY.
Kiierounslie OCHOBBI pocTa.
CurmonnHasi KpuBasi pocTa, ee OHoIorndeckasi yHUBEpCaaTbHOCTb.
CBoeobOpa3ue pocTa pacTeHUH, OTIUYAIOIIEE UX OT )KHBOTHBIX.
®a3pl nenenus, pacTsokeHus U A GepeHInpPOBKY KIETKH.
da3a pacTskeHUs1 — crienuduueckas 0COOEHHOCTh KJIETOK PACTCHHIM.
CooTHoOILIEHNE JENEeHNS U PACTKEHUS KIETOK IPU POCTE Pa3HbIX OPTAaHOB PACTEHUN B CBSI3U
C UX (QYHKUIUSAMH.
Perynsuus K1€TOYHBIX JEIEHUNH Y MHOTOKJIETOYHBIX OPTaHU3MOB.
JIBM>KEHUsI pacTEHUMN.
Tponu3mbl, HyTallUM ¥ HACTUU UX (PU3UOJIOTMYECKHE MEXaHU3MBI U aJalTUBHASL POJIb.
PocToBbIe NBUXKEHUS U TYpPropHble 00paTUMbIE ABUKCHHUS.
OBoUTIOLUS CIIOCOOOB JBHKEHHUS.
Bnustanre ¢akTopoB BHEIIHEH cpellbl HAa POCT M Pa3BUTHE PACTCHHIA.
Tema 8 — PazButue pacrenuid

PasBurtue pacreHuil.

Jlenenre OHTOTEHE3a Ha 3TAIlbI.

Perynsanus nepexona pacTeHH B TEHEPATUBHOE COCTOSTHUE.

SIBneHune sspoBU3aLMM.

AnanTuBHAs POJIb IPOBU3ALUH.

SIBnenue poTonepuoauzma.

['pymimsl pacTeHuii ¢ pa3nuyHON (OTONMEPUOANIECKON peakIiei, ee aIaTHBHOE 3HAUCHHE.
Jerepmunanus noma.

CrapeHue pacTeHUH.

Teopus H.II. Kpenke 0 IMKIMYECKOM CTAPEHUH U OMOJIOKEHUU PACTCHUM.
Mopdorenes pacTeHUi.

Ponw mepucTem npu pa3HOro pojia NOBPEXKICHUX, PETEHEpALlUN TKAHEW U OPTaHOB.
CriocoObl pereHepalyu y pacTeHUH.

IIepuonuuHOCTE pOCTA.

CocTosiHHE TIOKOS y paCTEHHH.

Buibl TOKOSI: BEIHYKIEHHBIN ¥ (PU3HOTOTHYECKHUM (TITyOOKHHA).

VYcnoBus BBIXOJA U3 COCTOSIHUSA TIOKOSL.

AntaniTuBHAas poJb MOKOSI, €T0 3HAYEHUE 11 MOPO30-, KapO- U 3aCYyXO0yCTONYHBOCTH
pacTeHuil. PUTOrOPMOHBI.



19. Hcropus popMHpOBaHUs NPEACTaBICHUN O HATUYUU (PUTOTOPMOHATIBHON PETYJISALIUH B
pacTeHUSIX.

20. Hcropust OTKpHITUS GUTOIOPMOHOB, UX XUMHUECKas MPUPOa, PU3HOIOrHYecKoe AeHCTBUE U
IIPAKTUYECKOE IIPUMEHEHHUE.

21. OcobeHHoCTH (PUTOTOPMOHAITBHOM PETYIISAIMU POCTa U MOpQoreHe3a pa3HbIX OpraHOB
pacTeHUs U Pa3HBIX MPOLIECCOB POCTA U Pa3BUTHUS.

22. llepenBmwkeHne (UTOTOPMOHOB MO PACTECHHIO.

23. MexaHu3M AeiCTBUS (PUTOTOPMOHOB.

24. Cnemuduka neicTBUs OTACTBHBIX (PUTOTOPMOHOB.

25. O6mue 0coOEHHOCTH PETYIATOPHOTO 1eUCTBUS (PUTOTOPMOHOB, CPABHEHHE UX C JPYTHUMHU
BEIIECTBAMH, YYaCTBYIOLUIMMHU B PEryJISILIUU POCTa, pa3BUTHS U METa0OIM3Ma PaCTeHUS
(BUTaMHHBI, HHTUOUTOPHI pOCTA U APYTHE).

26. IlpakTudeckoe UCroib30BaHUE (PUTOTOPMOHOB B PACTCHUEBOICTBE.

27. CHUHTETHYECKHUE PEryIsATOPHI pOCTa.

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

IIpencrasieHue o cTpecce U CTpeccopax.
Tpu da3sl cTpeccoBoii peakuy pacTeHHIA.
3. Hecneuunduueckue u crienudrueckue MEXaHU3Mbl YCTOHUNBOCTH K OBPEKIAIOIIUM
(dakTopaM BHEUTHEH CpeIbl.
4. MexaHu3MBbl aJanTallui PaCTCHUN Ha KJICTOYHOM, OPTaHU3MEHHOM U MOIMYJIAIIUOHHOM
YPOBHSIX.
5. Paznuunble BUBI YCTOMYUBOCTH: K 3aCyXe, IEPETPEBY, HU3KUM TEMIIEpATypam,
MOPO030YyCTOMUUBOCTb, COJICYCTONYUBOCTD, Ta30yCTONYUBOCTD, PAJUOYCTONYUBOCTb.
6. YCcTOHYMBOCTH K MH(PEKIIMOHHBIM OO0JIE3HAM M MEXaHU3MBI 3aLUTHI OT IATOTCHOB
(MexaHuueckue, GUTOHIMIBI U (PUTOAIEKCUHBI, pEaKLUsl CBEPXUYBCTBUTEIBLHOCTH).
Kpamxue memoouueckue ykazanus
KonnmokBuyM — oniHa u3 (hopM OIIEHKH 3HAHUH CTyJAEHTa. B X0/1€ KOJUIOKBUYMa CTY/IEHTaM
IIPEIaraeTcsi OTBETUTh HA DS BOIPOCOB, MO3BOJISIOIIMX IPOBEPUTH 3HAHUA, IOJIYYEHHBIE BO
BpeMs JIeKLIMH, J1a00paTOpHBIX 3aHATUH M CaMOCTOSTENBbHOW paboThl cTyaeHToB. KoHTpoib
ocyIlecTBisieTcs: B (opMe YCTHOW Oecelpl MpernoaaBareNb — CTYASHT. s MOATOTOBKH K
KOJUIOKBUYMY CTYIEHTY BBIJAIOTCS BONPOCHI IO Temam/pa3fenaM TUCHMIUIMHBL. YUYaCTHUKH
3aHATHSL BBICKAa3bIBAIOT COOCTBEHHBIC MBICIH, JIEMOHCTPUPYS YpPOBEHb 3HAHMM B paMmKax
NPOWJIEHHOrO0  Marepuana. Ha  KOJJIOKBMyME — CTyIE€HTaM  3alpellaeTrcs  IOJIb30BaThCs
BCIIOMOTaTeJIbHBIMA MaTepHalaMu.
IlIkana oyenku

Ouenka Bamer* Onucanue

N —

CTyaeHT JeMOHCTpUpyeT c(hOpMHUPOBAHHOCTh KOMIIETCHIIMM Ha HTOTOBOM YPOBHE, OOHAPYKHUBAeT BCE
CTOpOHHEE, CHCTEMAaTHYECKOE U IIyOOKOe 3HaHHEe y4eOHOro MaTepHaa, yCBOWI OCHOBHYIO JIUTEPATyp
5 5 Y ¥ 3HAKOM C JIOTIOJIHUTEIILHOM JINTEpaTypoii, peKOMEH/I0BaHHOH IPOrPaMMOii, yMeeT CBOOOIHO BBIIIO
JHATH IPAKTHUECKUE 33IaHUs, IPEyCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO OIEpUpPYET MPHOOPETEHHEI
MH 3HAaHUSIMH.

CryzeHT JeMOHCTpUPYeT ChOPMHUPOBAHHOCTH KOMIIETCHIIH HA CPEAHEM YPOBHE: OCHOBHBIE 3HAHUS OC
4 4 BOCHBI, HO JOMYCKAIOTCSI HE3HAUUTEIbHBIE OIMINOKH, HETOYHOCTH, 3aTPYIHEHUS IIPU BHIIIOTHEHUH
aHaNM3a INTEPaTypsl, IEPEHOCE 3HAHUH 1 Ha HOBBIE, HECTAHJAPTHBIE CUTYaLlUH.

CryzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIINH Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX
MEPONPHUATHH JTOIYCKAIOTCS 3HAYUTETbHBIC OMIMOKH, IIPOSBIACTCS OTCYTCTBUE OTACNBHBIX 3HAHUH, CT

3 3
YZEHT UCTIBITHIBACT 3HAUNTEIIbHbIC 3aTPyJHEHUS [IPU ONEPHPOBAHNH 3HAHUSAMH IIPU UX MIEPEHOCE HA HO
BbIE CUTYallUU.

) ’ CTyIeHT JeMOHCTPUpPYET ChOpMUPOBAHHOCTH KOMIIETEHIINN HAa YPOBHE HIKE 0a30BOT0, MPOSIBISETCS
HEIOCTATOYHOCThH 3HAHUMH.

1 0 [IposBisieTcs MOTHOE WK IPAKTUIECKH TTOTHOE OTCYTCTBHE 3HAHUH.

*Cymma 6arioB (5 6ammoB 3a 1 koyokBuyM). Beero 7 KOIOKBHYMOB.

5.4 TemaTnka ncce



[Tosicante  TepMmuHbl "Qu3nonorndeckas agantanusa’ W "TEHETHYECKUs ajantanus”
pacTeHuit

Kpamxue memoouueckue ykazanus

[IpumepHas cTpykTypa 3cce

Beeoenue, B xoTOpoM mpeacTaBieH 000OMIEHHBIM OTBET HA MPEIJIOKECHHBINH BOIPOC HIIH
u3NaraeTcs B 0O0IIeM BHJIE Ta MO3UIIHS, KOTOPYIO MPEANoIaraeTcsi OTCTauBaTh B OCHOBHOW YacTH
acce.
OcHosHas yacms, TAE TIPEACTABICHBI MOAPOOHBIC OTBETHI HA BOMPOC WJIM W3JIaraeTCs IMO3HIIHS,
MOATBEPIKIaeMast TEOPETUUECKUMU apTyYMEHTAMH U SMIIUPUYECKUM JIAHHBIMHU.
3axnouenue, B KOTOPOM PE3IOMHUPYIOTCS TJIaBHBIE HJACH OCHOBHOM 4YacTH, MOABOMISIINE K
MpPEeANoIaraeMoMy OTBETY Ha BOIIPOC WJIM 3asIBJIEHHOM TOUYKE 3pEHHUSI, 1€at0TCS BHIBOJBI.
Mpicnu aBTOpa 3cCe MO MmpodiieMe U3NararoTcsl B (hopMe KpaTKUX TE3UCOB. MBICHB JTOJDKHA OBITH
MOJKpEIUICHA JOKa3aTeIbCTBAMU — MO3TOMY 3a TE€3UCOM CIEIYIOT apryMEHThl. APryMEHTHI — 3TO
dakThl, sSBICHHS OOLIECTBEHHOW >KWU3HM, COOBITHS, KU3HEHHBIC CUTYAllUUd W KU3HEHHBIN OIIBIT,
Hay4YHBIC JOKA3aTeNbCTBA, CCHUIKM HAa MHEHUS YYE€HBIX WU Ap. Jlydiie mpuBOAUTH 1BA — TPHU
apryMeHTa B TOJIb3Yy KaXJI0T0 Te3UCa: OJIMH apTYMEHT Ka)KeTCsl HEYOeTUTEIIbHBIM.

Ilpumep:

Baenenue

Te3uc, apryMeHTbl

Te3uc, apryMeHThI

Te3uc, apryMeHThI

3aKIrodcHue

Brenenue u 3akimodueHue (HOKyCHPYIOT BHUMaHHUE Ha MpoOsiemMe (BO BBEICHWM OHA CTaBUTHCS, B
3aKJIIOYEHUU — PE3IOMUPYETCSI MHEHUE aBTOPA).
IlIxana oyenku

Ornenka Bamsr Ormnucanne

OTBET [TOKA3BIBACT ITPOYHBIE 3HAHHSI OCHOBHBIX IIPOIIECCOB U3y9aeMON IPEIMETHOH 001acTH, OTIHY
3 aeTcs IIIyOMHO# U OJTHOTO# PACKPBITHS TEMbI; BIIaJICHHE TEPMHHOJIOTHYECKUM AIapaToM; YMEHH
€ O0BSCHATH CYLHOCTb, SIBICHUH, IPOLIECCOB, COOBITHH, 1eJIaTh BBIBOJIBI M 0000IEHNS, 1aBaTh apr
YMEHTHUPOBAHHBIE OTBETHI, IPUBOAUTH IIPUMEPHI; JIOTHYHOCTD M IOCIIEJOBATEILHOCTh OTBETA

OTBET, OOHAPYKUBAIOLIMI IPOYHBIC 3HAHUS OCHOBHBIX MPOLIECCOB M3Y4aeMO MpeMeTHOH obmact
U, OTJIMYaeTCsl IIyOHMHON U TOJTHOTOH pacKpbITHS TEMBbI; BIaJCHUE TEPMUHOJIOTHUECKUM allapaToM
4 2 ; YMEHUE OOBSICHATH CYIIHOCTB, SIBJICHUI, IPOLIECCOB, COOBITHH, JIENIaTh BBIBOJIBI U 0000IICHMS, 1aB
aTh AprYMEHTUPOBAHHBIE OTBETHI, IPUBOAUTE IPUMEPHI; JIOTUYHOCTH U MOCIIEI0BATEILHOCTh OTBET
a. OgHaKo JOMYCKaeTcs OHA - ABE HETOYHOCTU B OTBETE

OTBET, CBUAETEIbCTBYIONINI B OCHOBHOM O 3HAHHU MPOLECCOB H3ydaeMoil IpeMeTHOH 00IacTH, OT
JMMYAIOIIUICS HEIOCTaTOYHOW TITyOHMHON M MTOJTHOTOM PACKPBITHS TEMBL; 3HAHHEM OCHOBHBIX BOIIPOC
OB TeopuH; c1abo chopMUPOBAHHBIMHI HABBIKAMH aHAIIN3a SBJICHUH, IPOIIECCOB, HEAOCTATOYHBIM Y

MEHHUEM JaBaTh Apr'yMEHTUPOBAHHBIC OTBETHI U IPUBOAUTH IIPUMEPHI; HEJOCTATOYHO JIOTMYHBIM U 11
OCJIeI0BaTENBEHBIM OTBETOM. J[OITyCKaeTcss HECKOJIBKO OIIMOOK B COAEPIKAHIN OTBETA; HEYMEHUE IIp
HBECTH IPHMEP Pa3BUTHS CUTYaIMH, IPOBECTH CBSI3b C APYTUMH aCIEeKTaMU N3ydaeMoi obmacTu

OTBET, OOHAPYKUBAIOLINIT HE3HAHUE MPOLIECCOB M3ydaeMOoi IpeIMEeTHON 001aCTH, OTIINYArONIHICS
HETJTyOOKHM PacKpBITHEM TE€MbI; HE3HAaHUEM OCHOBHBIX BOIIPOCOB T€OPHUH, HEC(HOPMUPOBAHHBIMHA H
2 0,5 aBBIKAMU aHAJIM3a BJICHUM, IIPOLECCOB; HEYMEHHUEM aBATh apI'yMEHTHPOBAaHHBIE OTBETHI,
OTCYTCTBHEM JIOTHYHOCTH U IOCIIEI0BATEIILHOCTH. J{0ITyCKalOTCs cephe3Hble OLIMOKU B COEPIKaHH
1 OTBETA; HE3HAHNE COBPEMEHHOM POOIeMaTHKH U3ydaeMoli 00macTi

1 0 OTCYTCTBHE OTBETa

5.5 Ilpumep 3aaaHuil Ha J1aG0OPATOPHYIO padoTy

[Tepedens Tem 1a00paTOPHBIX padOT:

Tema | - Beegenue B gucuuiuinay. @U3HOI0THs paCTUTENBHOM KIETKU
OnpeneneHne 0CMOTHIECKOTO JABICHHS KIIETOK pehpakTOMETPUIECKIM METOIOM.
Tema 3 — Bogubiii oOMeH pacTeHHit

Ornpenenenrie MHTEHCUBHOCTH TPAHCIIHUPALIUU.

Tema 4 - ®oTocuHTE3

Paznenenue nurmenTos no L{Bety.



Tema 5 — JIpIxaHue pacTeHUN

Jlprxanue cemsH.

Tema 6 — MuHepanbHOE MUTAHUE PACTEHUI

XUMUYECKUI aHAJIN3 COKA PACTCHUM.

Tema 7 — PocT 1 1BH>KEHUE PACTEHUI

OnpeneneHus KU3HECTIOCOOHOCTU CEMSIH.

Kpamxue memoouueckue ykazanusi

Pe3ynbratel, Mogy4yeHHbIE B XOJ€ KCIIEPUMEHTA O0JIKHBI ObITh 0()OPMIIEHBI B BHJI€ OTUETA.
CTyneHTOM JOJKHBI OBITH MOATOTOBIICHBI OTBETHI Ha KOHTPOJBHBIE BOMPOCHI MO TeMaMm padoT
MIPAKTHUKyMa, pelIeHbl 3a/1aHus JaOOpaTOPHBIX MIPAKTUKYMOB M METOJUYECKUX PEKOMEHIAIHMI (CM.
pabouyio mporpammy, pasnensl: 5.2 CopaepikaHue pas3lienoB U TeM JucuuIuiMHbl aius OPO, 6.
MeToauueckie yKa3aHHd IO OpraHU3aluy M3Y4YeHUs IUCUUIUIMHBL (Moayns)). Ilpm mowucke
OTBETOB Ha BOIIPOCHI PEKOMEHIOBAHA OCHOBHAS U JAOIOJHUTENbHASA JTUTEpaTypa.

Illkana oyenxu

Ornenka

Bamisr

Onucanue

CTyIeHT JeMOHCTpUpyeT c(hOPMUPOBAHHOCTD KOMIIETEHIINH, 0OHAPY)KHBAET BCECTOPOHHEE, CUCTEM
aTHYeCcKoe U IIy0OKOoe NOHMMaHUe Y4eOHOTr0 MaTepyaia, MOJIHOCTEI0 ChOPMUPOBaHBI yMEHHUS U Ha
BBIKH IIPH BHIITOJHEHHH JTa00paTOpHON paboThl, 0(hOpPMIICHHH Pe3yIbTaToB | 3aIUTE OTYETA I10 J1a0
opatopHoii pabore. Bce 3amaHus OCBOCHEIL.

CTyzeHT JeMOHCTpUPYeT ChOPMHUPOBAHHOCTH KOMIIETCHIIMH HA CPEAHEM YPOBHE: OCHOBHEIE 3HAHH
ST OCBOEHBI, YMEHUSI U HAaBBIKH IIPH BBHITIOJTHEHUH J1a00PaTOPHOH paboThI, 0OpMIIEHHN PE3yIbTaTOB
1 3aIIuTe OTYeTa 1o abopaTopHoil pabore chopmupoBansl. Bce 3amanust 0CBOEHBI, HO IOy CKAIOT
Csl HE3HAUUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHCHUS [IPU aHATUTHYECKHX ONepanusx.

CTyzeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMIIETEHIMI Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIb
HBIX MEPOIPUATHI JOITyCKAIOTCsl 3HAUUTEJIbHBIE OIUOKH, CTYJCHT UCIIBITHIBACT 3HAYNTEIBHBIE 3aT
PYZAHEHHUS [IPH IIEPEHOCE 3HAHUI HA HOBBIC IPAKTUYECKHE CUTYALH. YMEHHS U HAaBBIKU [IPH BBINO
JHEHUH 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 6a30BOr0, MPOSBIIAET
Cs1 HeZIOCTaTOYHOCTh 3HaHUM, YMEHUH U HaBBIKOB

0

IIposBnseTCs MOTHOE MM MPAKTHUECKU MTOJTHOE OTCYTCTBUE 3HAHUH, yMEHHUIT M HABBIKOB

*OueHka MO MOATOTOBKE K OTHENbHON jabopaTtopHoil padoTe (BXOJHOW KOHTPOJIb,
pE3yJbTaT CaMOCTOATENFHOM paboThI ¢ IuTepaTypoii). Beero - 6 mabopaTopHbIX padoT.



