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1. MACHHOPT ®OHJAA ONEHOYHBIX CPEACTB

1.1. O61acTH NPUMEHEHHA

®onpa omeHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
IPOrpaMMbl JUCIUILTUHBI (MOIYJIs1) « DU3MOIOTHS paCTEHUN» U MpeaHa3HAYEH IS
KOHTPOJII U OIIGHKH O0Opa3oBaTeNbHBIX JOCTHKEHUH CTYJCHTOB, OCBOMBIIHX
MIpOTrpaMMy JTUCHUILUIUHBI (MOIYJIA).

1.2. llenu u 3agaun poHIA OLEHOYHBIX CPEICTB

enp @OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOJATOTOBKH 00yYarOIErocs
tpeboBanust ®I'OC BO — OakamaBpuar 1o HarpaieHuio noarotoBku 44.03.05
[Tenarornyeckoe oOpazoBaHue (C AByMs IpOGUIIMU TOATOTOBKH ), YTBEPKIACHHBIM
npuka3oM MuHucTEepCcTBa HayKH U BhIciiero oopazoBanus Poccuiickoit denepanuun
ot 12.02.2018 r. Ne 125 (¢ u3mMeHeHusiMu U AonoiaHeHussMu) u [IpodeccnonanbHbIM
CTaHIApPTOM, YTBEpKAEHHBIM IIpumkazom MmuHHCTEpPCTBA Tpyaa M COLMAIBHON
3amuThl  Poccuiickoir @epepaunn «OO0 yTBEpKIE€HUU NPO(HECCHOHATBLHOTO
cranaapra» ot 18 okta6ps 2013 r. Ne 544n.

1.3. Ilepeyenb KoMmeTeHUMid, (GopMHpPyeMbIX B Ipolecce OCBOCHUA
OCHOBHOI1 MPo(ecCHOHATBHOI 00pPa30BaTeIbHOI MPOrPaMMBbI

[Iporiecc ocBoOeHUsT JUCITUTUIMHBI HATIpaBJIeH Ha POPMUPOBAHHUE CIICTYIOITUX
KOMIETEHINA U UHIUKATOPOB UX JIOCTUKEHHUS:

Kox mo ®I'OC BO \ NHaukaTop 10CTHKEHUS
ObmenpodeccnoHanbHbIe

OIIK-8 cioco6en ocymecTisaTh | OIIK-8.1. IlpuMmenHsier MeToapl aHaNM3a TenarorndecKoi
Me1arOrMYECKYI0 JeSITeIbHOCTh | CUTyallud, Npo(decCHOHAIbHON peiieKCuH Ha OCHOBE
Ha OCHOBE CHEMATIbHBIX CHeNHaTbHBIX HAYYHBIX 3HAHHH.

Hay4HbIX 3HAaHUU OIIK-8.2. IlpoekTHpyeT ¥ OCYLIECTBISET y4eOHO-
BOCITUTATEIbHBIN MPOLECC C ONOPON HAa 3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEW BO3PACTHOTO Pa3BUTHUsS KOTHUTHUBHOHN U
JTUYHOCTHOU cdep 00ydaronuxcsi, HayYHO-000CHOBAHHBIX
3aKOHOMEPHOCTEN OpraHH3aluH 00pa3oBaTeNbLHOIO
mpolecca.

[IpodeccuonambHble
[IK-1cmocoben  ocymectsiats | [TK-1.1. Hcnonb3yer COBpPEMEHHBIE METOIEI u

neaarorudcCKyro  acATCIbHOCTD O6pa30BaTeJ'IBHI)Ie TEXHOJIOTHUM B IIPOLECCE pcalrn3alun
110 MMPOCKTUPOBAHUIO u 06pa3OBaTCJIBHOF (O) mnmponecca B COOTBCTCTBHUHU C
pcam3anumn 06p330BaTeJ'ILHOF0 TpC6OBaHI/I}IMI/I CTaHdapTOB B 06pa3OBaTCJIBHBIX
mnmponecca B COOTBETCTBUH C | OpraHU3alugXx Ha4YaJIbHOI'O O6IJ.ICTO, OCHOBHOT'O 06HICFO,
Tpe60BaHI/I$IMI/I CTaHAapTOB B | CPCAHCTO O6H_ICTO O6p8.30BaHI/IH.

00pa3oBaTeNbHBIX [1K-1.2. IIpoextupyer  pe3yiabTarbl  OOy4eHHS B
OpraHHU3aIUIX HaYaJIbHOTO | COOTBETCTBHMM C HOPMATHBHBIMH JIOKyMEHTaMu B cdepe
o0mmiero, OCHOBHOTO OOIIEro, | 00pa3oBaHUs, BO3PACTHBIMHU 0COOCHHOCTIMU

cpemHero o0Imero oopa3oBaHus | 00y4arOMUXCs, TUIAKTHICCKUMH 3a/1adaMi ypoKa.

[1K-1.3. Ilmanupyer u NPOBOAMT 3aHATHSA IO Y4EeOHOMY




NpeIMeTy C HCHOJb30BAHUEM CpEACTB JHArHOCTHKH, B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yJbTaTaMHu OOydeHMUs,
B OpraHM3alMsAX HAYaJIbHOTO, OCHOBHOTO M CpPEIHETO
o0pa3oBaHUs B  COOTBETCTBHM C  TpPeOOBaHUSIMHU
00pa30BaTeNbHBIX CTAHIaPTOB.

IIK 1.4. Cnocoben pa3pabaThiBaTh MPOrpaMMbl YUEOHBIX

JTUCIUIUIMH B paMKaX OCHOBHOM 0011e00pa3oBaTeIbHOM

IporpaMMbl B COOTBETCTBUM  C  TpeOOBaHUAMU
benepanbHBIX roCyJapCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHJapTOB

[MK-1.5. OcymecTBisieT pealu3anuio 00pa30BaTeIbHOTO
mpolecca B COOTBETCTBUU C TPEOOBAHUSAMHU CTaHIAPTOB B
00pa30BaTeNbHBIX OPTraHMU3ANMIX HAYAIBHOTO OOIIEro,

OCHOBHOTO OOIIIETO, CPETHETO 00IIIero 00pa3oBaHMs

1.4. dranbl dopmupoBaHus
YPOBHS X cOPMHPOBAHHOCTH

KOMIIeTeHIII/Iﬁ H CpeacTBa OUCHUBaHUA

Jransbl popmupoBaHus KomnereHunii | Komnerenunu KoHTpO/ILHO-011eHOYHbIE
cpeacTna / cnocoo
OLICHMBAHMS

Tema 1. Bsemenne B aucuumiuuny | OIIK-8, IIK-1 | ycTHBIH onpoc;

«Dusnonorus  pacreHui». Ilpupoma wu

byHKIUN OCHOBHBIX XUMHYECKHX

KOMITOHEHTOB PACTUTENBHOMN KIETKH.

Tema 2. ®epmentsl pactutenbHol kieTkd. | OIIK-8, [IK—1 | ycTHBIE  ompoc;  BBINOJIHEHUE
J1a00paTOPHBIX 3aJaHUHN

Tema 3. CrpyktypHas u sHepretuueckas | OIIK-8, [IK—1 | ycTtHbIli ompoc; BBINOJIHEHUE

OpraHM3alMs pAaCTUTEIbHOM KIETKHU. 71a00PATOPHBIX 3aJJlaHUI

Tema 4. IlornomeHne Boibl paCTEHUEM. OIIK-8, IIK-1 | ycTHBI oOmpoc; BBIOJHEHHE
J1a00paTOPHBIX 3aJaHUHN

Tema 5. JIuCT Kak Opra TpaHCIUpaLUU. OIIK-8, [IK-1 | ycTHBI Ompoc; BBIOJHEHHE
1a00paTOPHBIX 3aaHUIN

Tema 6. Boanblii 6aaHC ¥ MEXaHHU3M €ro OIIK-8, [IK-1 | ycTHBII OmpoC; BBIOJHEHHE

PEryIUpOBaHUs Y paCTEHUH pa3IuUHbIX 71a00paTOPHBIX 3aJlaHuH,

9KOJIOTMYECKUX TPYIIIL. pedeparbl, MMCbMEHHBIE OTBETHI
Ha BOMPOCHI, TECTUPOBAHUE

Tema 7. ®usnonornyeckas ponb otaenbubix | OIIK-8, [IK-1 | ycTHBI  ompoc;  BBINOJIHEHUE

3JIEMEHTOB MUHEPAIbHOTO TUTAHUS 1a00paTOPHBIX 3aJlaHuil;
MIOArOTOBKA JIOKJIaa "
Mpe3eHTALMH

Tema 8. ITornotutensHas u BeigenutensHas | OIIK-8, [IK-1 | yctHBIE  ompoc;  BBINOJIHEHUE

JIEATEIbHOCTh KOPHEBOM CUCTEMBbI J1a00paTOPHBIX 3aJaHUN

Tema 9. ®usnonormueckue ocHoBbl | OIIK-8, IIK-1 | ycTHBIII 0OmpOC; BBHIIOJHEHHE

MIPUMEHEHHUS YI00peHUI J1a00paTOPHBIX 3aJaHUHN

Tema 10. CrpykrypHas opranuzamus | OIIK-8, [IK-1 | ycTHBIE oOmpoc; BBIOJTHEHUE

(OTOCHMHTETHYECKOTO ammapara pacTeHUH 1a00paTOPHBIX 33AaHUI




Tema 11. CetoBas ¢a3za ¢porocunTesa OIIK-8, [IK-1 | ycTHBIM oOmpoc; BBINOJIHEHHE
1a00paTOPHBIX 33AaHUMN

Tema 12. Ilyts yranepoma B dortocunrese | OIIK-8, [IK-1 | ycTHBIIE 0OmpOC; BBITIOJHEHHE

(TemHoOBas (haza GoTOCHHTE3A) J1a00paTOPHBIX 3aJaHUIN

Tema 13. 3aBucumocts Qortocuntesa ot | OIIK-8, [IK-1 | ycTHBIE ompoc; BBINOJIHEHUE

(akTOpOB BHEIIHEH Cpe/ibl 1a00paTOPHBIX 3aJJaHUH,
pedeparbl, MUCbEMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

Tema 14. O6mas xapakrepuctuka apixanus | OIIK-8, IIK-1 | ycTHbII ompoc;  BBIIOJHEHHE

U ero (hepMeHTHasl CUCTEMA 1a00paTOPHBIX 3aAaHUMN

Tema 15. IlpeBpamenue BemectB u | OIIK-8, IIK-1 | ycTHBII 0OmpoOC; BBHIIOJHEHHUE

BBIJICJICHUE DSHEPruM B  JbIXaTEIbHOM 1a00paTOPHBIX 3aAaHUI

rporecce

Tema 16. Kuneruka apixanust u ero pons B | OIIK-8, [IK-1 | ycTHBIII ompoc; BBIOJHEHHE

IPOAYKIIMOHHOM IpoILiecce 1a00paTOPHBIX 33aHUH

Tema 17. O6men opranunueckux BeuniectB B | OIIK-8, IIK-1 | ycTHBII ompoc;  BBIIOJHEHHE

pacTeHun 71a00paTOPHBIX 33AaHUMN

Tema 18. Cunte3 HyknenHoBbiX KucioT u | OIIK-8, IIK-1 | ycTHBII ompoc; BBHIIOJHEHHE

caMocOOpKa KJIETOUHBIX CTPYKTYP 71a00paTOPHBIX 33AaHUMN

Tewma 19. BemectBa BTOpU4HOTO OIIK-8, [IK-1 | ycTHBIM Ompoc; BBHITIOJHEHHE

IPOUCXOKACHUS U UX POJIb B PACTEHHSIX 71a00paTOPHBIX 3aAaHUMN

Tema 20. O6uue 3akoHomepHocTu pocta U | OIIK-8, IIK-1 | ycTHBII ompoc;  BBIIOJHEHHE

pa3BUTHs pacTEHU 1a00paTOPHBIX 3aJJaHUH,
pedeparbl, MICEMEHHBIE OTBETHI
Ha BOIPOCHI, TECTUPOBAHUE

Tema 21. ®UTOrOpMOHBI OIIK-8, [IK-1 | ycTHBII oOmpoc; BBHITIOJIHEHHE
71a00paTOPHBIX 33AaHUMN

Tema 22. Kynbrypa uzonupoBansbix Tkanen | OIIK-8, IIK-1 | ycTHbIII ompoc; BBHIIOJHEHHE

U KJIETOK paCTEHUM 71a00paTOPHBIX 33AaHUMN

Tema 23. 3aBucumocth pocta u pasButus | OIIK-8, IIK-1 | ycTHBIII ompoc; BBHIIOJHEHHE

pacTeHuil oT (pakTOpoB cpeibl. 1a00paTOPHBIX 3aAaHUMN

Pu3noa0rus oKosl y paCTeHUU

Tema 24. ®usnonorunueckue ocHoBbl | OIIK-8, IIK-1 | ycTHBII ompoC; BBHIIOJHEHHE

YCTOMYMBOCTU PACTEHUH K MEPUOJUYECKH U
cllyyaiiHO IeHCTBYIOLIMM (haKTOpaM cpeJibl

1a00paTOPHBIX 3aAaHUMN

HpOMC)KYTOQHaH aTTeCTanusa

9K3aMeH (YCTHBIN)

1.5. Onucanue nokasareseil GopMupoOBaHUs KOMIIETEHIUH

Kon PesyabTarhl c(pOpMHPOBAHHOCTH
KOMIICTCHIIMU
OIIK-8 3HATh: OCOOCHHOCTH  CTPYKTYpHO-(DYHKLIMOHAJIBHOM  OpraHuzanuu

dboTocHHTE3a, BIXaHUS,

yMeThb:

CUCTCMATU3UPOBATH

Ouosiornyeckux MemOpaH

PacCTUTEIIbHOTO OpraHnu3Ma, XUMHYECKHH COCTaB PaCTUTEIIBHOTO OpraHnu3Ma,
POJIb OTACIBHBIX XUMHUYCCKUX JJICMCHTOB B KHU3HCACATCILHOCTH paCTeHHﬁ;
COBpPEMEHHbIE TPEJACTaBICHUs O (PU3HOJIOTHUM PACTUTEIBHONW KIIETKH,
pocTa W pa3BUTHS PACTEHHUIA;
TEXHOJIOTUHU 06yquH5{ U JTNarHOCTHUKMH.

3HaHUA

IIOJIyYEHHBbIE IPU M3YYEHUH HAYYHOU JIUTEpaTypHI;
B KM3HEIEATEIBbHOCTH KIIETKU;

COBpPEMEHHBIC

pacTUTEIBHOM  OpPIraHM3ME,

OOBSICHATH  POJIb

PacKpbITH




MEXaHU3Mbl ~ MPOTEKAaHWsI OCHOBHBIX  (DU3MOJOTHYECKUX  IPOIECCOB;
CpaBHUBATh M JI€JaTh KOHKPETHBIC BBIBOJBI, TPaHCHOPMUPOBATH y4eOHBIC
HaBBIKU B MPO(heCcCHOHABbHBIC; TPUMEHSTh 3HAHUS 10 (PU3UOJIOTHU PACTCHUI
s (OPMUPOBAHHUS MATEPUATUCTHYECKOTO MHUPOBO33PEHUS MBIIIICHHUS
LIKOJIbHUKOB

BJaJ€Th: (bl/ISI/IOJ'IOFI/I‘IGCKI/IMI/I IIOHATHUAMUN H€06XOI[I/IMI>IMI/I AJI1 pCHICHUA
NneaarorndycCKux U HAy4YHO-MCTOJUYCCKUX 3a/1a4, HaquOﬁ TepMI/IHOHOFI/Ief/’I,
HpHMeHHeMOfI JJIA  OIMMCaHHs OCHOBHBIX (1)I/ISI/IOJ'IOFI/IIICCKI/IX IIponecCoOB;
HaBBIKaMHM aHaJIM3a (I)I/ISI/IOJIOI‘I/I‘-IGCKI/IX TUKJIOB

ITK-1

3HaTh: crnenuduKky  (QU3NOJIOTUYECKUX  IPOLIECCOB, CBA3AHHBIX C
OCOOCHHOCTSIMU  MPHUKPEIUIEHHOTO0 THIIA CYHIECTBOBAHUS Y PACTECHHIA;
MEXaHHU3Mbl MPOTEKAHUS M PETYJSIHHA MPOLECCOB, CBA3AHHBIX C KU3HBIO
pacTeHuii (TOTJIOIICHWE BOJBI M MHHEPAIBHBIX BEIIECTB, (POTOCHUHTE3 H
IBIXaHUE, POCT W PA3BUTHE), MEXAHW3MbI aJalTallMl PACTCHHHA K
W3MEHSIOIINMCS YCIIOBUSM CPEJIbl; MEXaHU3Mbl B3aMOJICHCTBHUS PACTEHUH B
ouoreoreHo3e; PU3NOIIOTUICCKYIO POJIb PacTeHUH B brocdepe

yMeTh: TOJb30BaThCS COBPEMEHHBIMH METOJAaMHU HCCIEIOBaHUS MPH
M3YYEHHUU PACTCHHH M MPOIIECCOB, MPOTEKAIOIINX B HUX; TPAMOTHO M3JIarathb
TEOPETUYECKHI MaTepuad O >KU3HHU PACTUTEIBHOTO OpraHu3Ma, BECTH
JTUCKYCCHIO; HCIOJb30BaTh 3HAHUS, MOIYYEHHBIE B 3TOM Kypce, B CBOEH
NPAaKTUYECKON NeATETBbHOCTH;, padoTaTh C TEXHHUYECKUM O00O0pyIOBaHUEM
(hU3HOTIOTHYECKOM nabopaTopuu, npu pelmeHnn THUIOBBIX
npodeccuoHaNbHBIX 3aa4

BJajIeTh: METOJaMH aHaju3a (UIUOJOTHUECKOTO COCTOSIHHS PACTeHUH
METOJIaMU JTa0OPAaTOPHBIX W TOJEBBIX (DPU3MOJOTHYECKUX HCCIETOBaHUM,
AKCIIEPUMEHTATBHBIX HaOII0ICHU; TEXHUKOU (hbU3HOTOTHYECKUX
n1abopaTopHBIX PabOT; OCHOBHBIMU HaBBIKAMH OOpaIIeHHs C J1a00paTOPHBIM
o0opyaoBaHHEM; HaBbIKaMH 00pabOTKM ¥  aHajuW3a  MOJIy4aeMbIX
OKCIIEPUMEHTAIBHBIX JAHHBIX, HABBIKAMU TPYIIIOBOW W WHIUBUAYaTHHOU
paboTHI B X0/1e Y4eOHOT0, HAyUYHO-UCCIIEIOBATEIHCKOTO U MPOdeCcCHOHATBHO-
MeIarOrMYeCKOr0 MPOIIECCOB.

1.6. Kputepun oneHMBAHUS KOMIETEHIMI HA Pa3HbIX 3Tanax ux ()OpMHPOBAHUS

CucremMa oueHUBaHUA Y4eOHBIX IOCTHKEHHI CTYA€HTOB
04HOI GopMbI 00yUeHH s

Bup yueOHoil padoThl KonuyectBo 0a/1110B
BrimonHenune 1a00paTopHbIX pabOT M YCTHBIE OTBETHI 25
CamocrosTenbHas pabora 30
KonTtposnbHast pabota &)
Ok3aMeH 40
HToro 3a cemecTp: 100




CucremMa olleHMBAHUA Y4eOHBIX JOCTHKEHU CTYIeHTOB
32049HOM (popMbI 00yUeHUsI

Bua yueOHo# padboThl KoJsnyecTBo 0a/1510B
Brinonaenue 1ab0paTOpHBIX pabOT M YCTHBIE OTBETHI 25
KontponbHas pabora 5
CamocrosiTenpHas paboTa 30
DKk3amMeH 40
Wroro 3a cemectp: 100

HaxonureanHasa cucrema oneHuBanud nmo 100-0apH0H mkaJie

YerpipexoaJ- 100- BykBenHnas mkaJja, coorsercrByomas 100- Cucrema
JbHas 0aJIbHA 0aJIJIbHOM IIKaJIe OLEHNBAHHS
cucTremMa sl IIKaJga 3avera
OlleHUBAHUS
IK3aMeHa
OTan4HO 90-100 A — OTJIMYHO — TEOPETUUECKOE COAEPKAHKE Kypca
OCBOCHO MOJTHOCTHIO, 0e3 IPOOEIIOB;

HEOOXO/JMMBIE MPAKTUYECKHE HABBIKH PabOTHI C
OCBOGHHBIM MaTepuajoM C(HOPMUPOBAHBI, BCE
NpPeAyCMOTPEHHBIE ~ TPOrpaMMOi  0OydYeHHs
yueOHbIe 3aJaHMs BBHINOJHEHBI, KAdeCTBO MX
BBITIOJIHEHUS OIEHEHO YUCIIOM OaIIIOB, OJTM3KUM K
MaKCUMaJIbHOMY

Xopo1o 83-89 | B — oueHb XOPOIIO — TEOPETUYECKOE COJEPKAHNE
Kypca OCBOEHO TIOJHOCThIO, ©0€3 TpoOeos;
HEO0OXOUMBbIE MPAKTUUYECKHE HABBIKM pPaOOTHI C

OCBOCHHBIM MarepuaioM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MIPEAYyCMOTPEHHBIE
nporpaMMoit  oOy4yeHusi  y4yeOHbIE  3aJaHHs 3a4TerHo

BBIIIOJIHEHBI, KAYECTBO BBITIOJITHCHU A OOJIBIITMHCTBA
N3 HUX ONCHCHO 4YHUCIIOM 6ann013, OJNIM3KUM
K MaKCUMAaJIbHOMY

Xopor1o 75-82 | C — XOpoIlI0 — TEOPETUUECKOE COAepKaHUE Kypca
OCBOCHO IIOJTHOCTBIO; HEKOTOPBHIE HPaKTHYECKHE
HaBBIKK  pPabOTBl C OCBOCHHBIM  MaTepualoM
copMHUpPOBaHBI HEJIOCTaTOYHO; BCE
NpeAyCMOTPEHHBIE  TPOrpaMMOi  OOydYeHHs
yueOHbIC  3aJaHUsl  BBIMOJHEHBI,  KayeCTBO
BBIIIOJTHEHUSI HU OJJHOTO W3 HUX HE OLEHEHO
MHUHHUMAJIBHBIM YHCIIOM 0aJlIOB, HEKOTOPBIE BHJIBI
3aJ1aHu#l BBIMOJHEHBI C OIIMOKAMHU

Y noBneTBo- 63-74 | D — yJOBICTBOPUTEIEHO — TEOPETUYECCKOE

PUTEIBHO COACPIKAHUE NUCIHUILIMHBI OCBOCHO YaCTUYHO, HO
mpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa;
HEOOXO/JMMbIC TPAKTUUYECKUE HABBIKH pPaOOTHI
C OCBOCHHBIM MarepruaioMm B OCHOBHOM
c(hOpMHUPOBAHBI; OOJIBIITMHCTBO
IIPEeLyCMOTPEHHBIX IIpOrpamMmoint o0yuyeHus
y‘-ICGHBIX 3a,[[aHHI>'I BBIIIOJIHEHO, HCKOTOPBIC
13 BBINIOJIHEHHBIX 33JIJaHHAN, COACPIKAT OMIMOKH

VY noBieTBO- 50-62 E — mocpencTBeHHO — TEOpETUUYECKOE COEPKAHNE
PUTEIBHO Kypca OCBOEHO JaCTHUYHO; HEKOTOPbBIC




MPaKTUYECKUE HaBBIKH paboThI
He chopMUpOBaHBl, MHOTHE MPEIYCMOTPEHHBIC
nporpaMmoii  oOyueHust  yueOHble  3aJaHus
HE BBIMOJIHEHbl JIMOO0 KAayecTBO  BBINOJHEHUS
HEKOTOPBIX U3 HUX OLEHEHO YHUCIOM 0aJlioB,
OJM3KUM K MUHUMAJIbHOMY

Heynosnerso- 21-49 FX — HeynoBIeTBOPUTENBHO — TEOPETUUYECKOE
PUTEIBHO coJiepKaHue Kypca OCBOCHO YaCTUYHO; He sauteno

HEOOXO/JMMBIC TPAKTHYECKUE HABBIKH Pa0OTHI

HEe COPMUPOBAHBI, OOJBIIMHCTBO

NPEeIYCMOTPEHHBIX ~ HPOTpaMMOi  OOydeHus
yueOHBIX 3a/laHUil He BBIIOJIHEHO JIMOO KauecTBO
UX BBIIIOJIHEHUS] ~ OLEHEHO  YuCJIOM  OaJlios,
OMU3KUM K MUHUMAJIBHOMY; TIPU TOTIOJTHUTEIIbHON
CaMOCTOSITENTFHON paboTe HaJ MaTephalioM Kypca
BO3MOXXHO IIOBBILIICHHE KAauyeCTBa BBIIIOJIHEHUS
yueOHBIX 3a/1aHUI

HeynosnerBo- 0-20 F — HeyIOBJIETBOPUTEIBHO — TCOPETUYECKOE
PHUTEIBHO CoJiepKaHUE Kypca HE OCBOCHO; HEOOXOJUMbBIC
MIPAKTUYECKHE HaBBIKH padoThI
He C(OPMHUPOBAHBI; BCE BBHINOJHCHHBIC y4eOHBIC
3a/IaHus cozepxar rpyObIe OImuOKH,

JOTIOJTHUTEIbHAS CaMOCTOSATENIbHAsT paboTa Haj
MaTepuajioM Kypca He MPUBEIET K KaKOMY-JIHOO
3HAYMMOMY ITOBBIIIICHUIO Ka4yeCTBa BBITIOJHCHHUS
y4eOHBIX 3aaHUI

1.7. O6pasen opopmiieHHs IKZAMEHANMOHHOTO O1JIeTa
MWHHUCTEPCTBO NPOCBEIIEHUS
POCCHUICKOM ®EJIEPAIIUU

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
_ YYPEXJEHHUE BBICHIEI'O ObPA3OBAHMSI
«JIYTAHCKHUU I'OCYJAPCTBEHHbBIU IEJAT'OT'HYECKUU YHUBEPCUTET»

2026/2027 y4eoHblii rox

DOAKYJIBTET ECTECTBEHHBIX HAYK
kadeapa O0M0JI0TUHI

sK3aMeH (YCTHBIN/MTMCEMEHHBIN ) TI0 TUCIUTIINHE «DU3H0JIOTHs pacTeHUi»
Kon/nazpanus HanpasiaeHus moarotoBku 44.03.05 Ilexgarorudyeckoe ooOpa3oBaHue
(c nBymst npoduisimu odpazoBanus) buosorus. Ixonorus

ODPO/3P0

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1.Actopust pa3Butus GU3MOJIOTUU pacTeHUU. Buasl mnpeBpalleHui,
COCTAaBJISIFOIIUE )KM3HEHHBIE MPOIECCHl Y pacTeHuil. OCHOBHBIE HANPABICHUS
UCCJIEI0BAHUM B (PU3UOJIOTUU PACTEHUI.




2.0cMoTHYECKHE CBOMCTBA pacTUTENIbHON KileTKH. [loHsTHE ocMOTHYECKOe
JABJIEHUE, TYPrOPHOE JABJIEHUE, COCYLIAasl CUJIAa KIETKH.
3.IIpoeMOHCTpUPOBATH BIUSIHUE TEMIEPATYPbl HA CKOPOCTh JIBUXKEHUS
LATOIJIA3MBI.

YTBepKIeHO Ha 3aceaHuu Kadeapbl OUOIOTHH,

npoTokoI Ne  oT«_ » 2026 .
3aBenyromuii kadenpoit H.B. Bonruna
DK3ameHaTop C.B. Ilerpenko

2. KOHTPOJIBHO-OLHEHOYHBIE CPE/ICTBA

2.1.OueHo4YHbIEe CPeACTBA TEKYIET0 KOHTPOJIsl (TUIIOBbIE)

Bomnpocs! 1J1s1 yCTHOTO onpoca:

1. ®uznonorus pacTeHuil: TpeAMET, 33/1a4l U MECTO B CUCTEME
OMOJOTUYECKUX AUCITUTUIHH.

. CTpyKTypHasi opraHu3anus pacTUTEIbHON KIETKHU.

. XMMHYECKHI COCTaB, CTPOCHHUE U (DYHKIIMH KICTOYHON CTEHKH.

. MeMOpanbI TpOTOIIIa3Mbl, KX COCTaB, CTPYKTYpa U (DYHKITHH.

. MexaHu3Mbl IOTJIONIEHUS BEMIECTB PACTUTEILHON KIIETKHU.

. @epMeHTHI, 0011IMe CBOMCTBA U POJIb B IIPEBPAILICHUH BEIIECTB.

. PerynaropHsie cucTeMbl KJIETKU.

. Peakuyu npoToruiazMbel Ha HOBPEXKIAIOIINE BO3ICUCTBHS.

. 3nauenne H20 B xxu3Hu pactenuil. [lonsitue 0 BOGHOM pexume, BOTHOM
Oaylance ¥ BOAHOM JeUIIUTE.

10. Conepxanue u cocrosaue H20 B pacteHusx. @opmel BOJBL.

11. KopHeBas cuctema — Opra NOrJIoIIeHUs! BOJIBI.

12. OcHOBHBIE IBUTATENIM BOJHOTO MOTOKA B pacTeHuu. [1nay, ryrramus.
13. buonorudeckoe 3HaueHUe TpaHcnupanuu. JIMCT kKak opraH TpaHCIIHPALUH.
14. MexaHu3M yCTbUYHOUN PETYJIUPOBKH TPAaHCOUPAIMU. THUIIBI YyCTBUYHBIX
JIBIDKEHUH.

15. 3aBUCMMOCTB TpaHCIIMPALUU OT BHEIIHUX YCJIOBUM U €€ CYTOYHBIN XOJI.
16. ®u3n0NIOrN4ecKue OCHOBBI OPOLIEHUS C.-X. KYJIbTYP.

17. ®otocunTtes. 3nauenue pabot K.A. Tumupsizera B usyueHuu (OTOCUHTE?A.
18. JIuct kak opran poTocuHTe3a.

19. XnoporiacTtel, UX COCTaB, CTPOCHHUE U (DYHKIUH.

20. [ITurMeHTHI 3€JEHOTO JIUCTA, UX XUMUYECKASI IPUPOJA, ONTHUECKHE
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CBOMCTBA U 3HAYCHHE.

21. CeeroBas ¢aza porocunTesa: porohu3zndaeckuii 1 GOTOXUMUUECKUNA ITAITBI
U UX 3HAUYCHHE.

22. TemnoBas (a3a porocunteza y C3 - pacrenuii (uka Kanseuna).

23. C4 — nyTh poTocurTe3a (mukia Xetda u CidKa): CyIIHOCTD U
OMOJIOTUYECKast pOJIb.

24. Cyto4Hasi TMHAMHKA U CE30HHBIN X011 (POTOCUHTE3A.

25. 3aBucuMOCTh ()OTOCHHTE3a OT BHEUTHUX U BHYTPEHHUX (PAKTOPOB.

26. JlHeBHAsi AMHAMUKA U CE30HHBIE U3MEHEHHS (POTOCHUHTE3A.

277. ®OTOCUHTE3 U ypOKail.

28. OcHOBHBIE MOKa3aTEeNM, XapakTepu3ytonme GOTOCUHTETUYECKYIO
aKTUBHOCTb PaCTCHUIA.

29. luxnuueckoe 1 HenukiIneckoe GoTodochopuarpoBaHue.

30. /IpIxaHu€e U €T0 3HAYEHUE B KU3HU PACTCHUMN.

31. CyOcTpathl IbIXaHUS U IbIXaTEIbHBIN KOIPPHUIIHCHT.

32. Ctpoenue, cBOKMCTBA U (DYHKIIUU MUTOXOHAPUH.

33. OkcuioperyKTasbl, X XUMAYECKas MPUPOia U (DyHKIIMH.
34.AnaspobOHas (paza: XUMHU3M, JTIOKAJIHU3aIUs B KJIETKE U POJIb.
35.AspobHas (aza: XuMu3M, JOKaIU3aIMs B KIETKE U OMOJIoruyecKas poJib.
36.OneKkTpoHHAas LENb AbIXaHUS U OKUCIUTENbHOE (OCHOPUITUPOBAHHE.
37.3aBUCHMOCTb JIbIXaHUSI OT BHYTPEHHUX U BHEIIHUX (PAaKTOPOB.
38.MakponsieMeHThl, UX ycBosieMble (POPMBI U POJIb B )KU3HHU PACTCHUH.
39.MHUKpPO3JIEMEHTHI, UX yCBOsieMble ()OPMBI U POJIb B )KU3HHU PACTEHUU.
40.KopeHb Kak opraH NOIJIOLMIEHUS AIEMEHTOB MUHEPAJIbHOTO TUTaHUS.
41.AHTaroHn3M MOHOB, MPUPOAA U 3HAUYCHHUE B )KU3HU PACTCHUM.

42 BnusiHue BHEMHUX UX (AKTOPOB Ha MOIJIOIIEHUE (CBET, TEMIepaTypa,
KOHIICHTpAIIUsI KUCJIOPOaa U T.1I.).

43 .IlpeBpanieHue a30TUCTHIX BEUIECTB B pacTeHUsX. 3HaueHue pador [.H.
[IpssHUITHUKOBA B U3YyYE€HUHU a30THOTO OOMEHA.

44.Du3M0N0rnYeCcKre OCHOBBI MPUMEHEHUS YA0OpEHUH.
45.®Du3nonoruyeckasi posib U CTPYKTypHasi OpraHu3anus OJIMKHETO U JalbHETro
TpaHCIOPTa JIEMEHTOB MUHEPAJILHOTO MUTAHUS B PACTCHUH.
46.0co0eHHOCTH YCBOEHUSI MOJIEKYJIIPHOTO a30Ta PaCTEHUSAMH.

47.Poct pactenuii. @a3bl pocTa KIETOK.

48.Tunsl pocTa OpraHoOB PACTEHUMN (MEPUCTEMBI).

49.BnusiHKe BHEIIHUX YCJIOBUI HA POCT paCTeHUII (TemnepaTypa, BojJia, CBET,
KHCJIOPOJ, MUHEPAJILHOE MUTAHHKE).

50.'opmoHBI pocTa pacTeHuil. AyKCHHBI, THOOEPEITUHBI U UX IPUMECHEHHE.
51.1IMTOKUHUHBI U APYTUE CTUMYJSATOPHI pocTa. X mprMeHeHue B C.-X.
MPOU3BOJICTBE.

52.PerynupoBaHue pocTa CBETOM. DKOJIOrHYecKas poiib (pUuToxpoma.

53. PocTOBBIE KOPPEISIIIUUA U pETCHEPALIUN PACTEHUI.

54.OHTOreHEe3 U OCHOBHBIE ATAIbl PA3BUTHS PACTEHUMN.

55.JIBr>keHust pacTeHui. Tponu3mel, HACTHH.

56.I'my0okuii ¥ BEIHYKJICHHBINA MOKOW pacTeHUH, OMOJOTHYECKOE 3HAUCHUE



MTOKOS.

57.Perynsiiys MpoLeccoB MOKOs (CKkapuUKaIus, CTpaTHPUKAI).

58 ApoBuzanus. Y ciioBus HEOOXOAUMBIE ISl €€ MPOXOKIACHUS.

59. ®otonepuoansmM. OTHOIICHHE PACTEHUH K (POTONEPUOAUIMY.

60. ®opmupoBaHue CeMsH U T10/10B. DU3UOJIOTUYECKHE OCHOBBI ITOTYUYECHUS U
XpaHEHHs] CEMEHHOI0 MaTepurara.

61. XKapoycTOMUYMBOCTh pacCTECHUH.

62. 3acyxoycTounBOCTh pacTeHuil. 3HaueHue padot H.A. MakcumoBa B
W3YUYCHHUH 3aCYyXOYCTOMYUBOCTH PACTCHHIA.

63. BonHblii 6anaHc U 3aBsi/IaHUE PACTCHUM.

64. DKONIOTNYECKHUE TPYIIIHI 3aCYX0YCTOMYHUBBIX PACTCHH.

65. Xo051010yCTOMYNBOCTH pacTeHuil. CriocOOBI MOBBIICHUS
3aCyX0yCTOMYMBOCTH PACTECHUM.

66. Mopo30ycTOHUMBOCTh pacTeHui. [IpuunHbl rudenu pacTeHuid OT MOpO3a.
67. BnusiHue oTpULIaTEIbHBIX TEMIIEPATYp Ha (PU3HOJOTMYECKHUE MPOLIECCHI.
CriocoObl 3aKaIMBaHUS.

68. 3UMOCTOMKOCTh PACTCHUH.

69. ConeycTonunBOCTh pacTeHU. [[pudrHBI BpETHOTO BIMSIHUS COJEH.

70. DKONOTUYECKHUE TPYIIIBI COJIEYCTOMYUBBIX PACTEHUN.

71. 'a30yCTOMYUBOCTH PACTEHUM.

72. ®r31070r0-01M0J0OrHYECKHE OCHOBBI YCTOMUNBOCTH PACTEHHUM K
WH(EKIIMOHHBIM 3a00JICBAaHUSIM.

73. OU3MOJIOTHUS CTAPEHUS PACTCHUM.

74. ®u3non0ruueckre 0COOEHHOCTH 3Tarla 3peJIOCTH U Pa3MHOKEHUSI.

75. Bnusinue ynbTpaduoiaeToBOro u3ydeHus: Ha GU3HOJIOTHYECKUE TTPOILIECChI
B PACTECHHH.

76. UHTUOUTOPHI pocTa pacTeHUM (TepreHOUAHBIE U (PEHOTbHBIE HHTUOUTOPHI)

Tembl 1JI MOATOTOBKU MYJIbTHMEIMUHBIX NPe3eHTALMI U pedepaToB:

1.®usnonorus U OMOXUMHUSI PACTUTEIBHOM KIIETKH.
2.Du3noI0r0-0MOXUMHUYECKHE MPOTIECChl pacTeHuil. DoTOoCHHTE3.
3.®u3noI0r0-6MOXUMUYECKUE TTPOIIECChl pacTeHui. [[pixanue.

4 MuHnepanbHOe nutanue. @U3N0I0THYECKas POJib MAKPOIJIEMEHTOB.
S.MunepanbHoe ntutanue. u3noaorunyeckas pojab MUKPOIJIEMEHTOB.

6. PocT u pa3BuTHE pacTeHHIA.

7. ®UTOTOPMOHBI: THOOEPEIUTUHBI, ayKCUHBI, ITATOKUHUHBI.

8. [Ipucnoco01s1eMOCTh U YCTOMUHUBOCTh PACTEHUH K HEOJIArOnpUsTHHIM
dbaxkTopam cpeibl.

L[CJISIMI/I BBIITIOJTHCHHU A pe(bepaTa A1 CTyACHTA SABJIAIOTCSA: OBJIACHHC
HadYaJIbHBIMHM HAaBBIKaAMH HCCHCHOB&TCHBCKOﬁ JCATCIIPHOCTH, (I)OpMHpOBaHI/Ie
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yMeHui 000011aTh U CHUCTEeMATH3UPOBATh HAYUYHBIM TEKCT; pa3BUTHE YMEHUU
aHaJM3UPOBATh U3YUYEHHBIA MaTepUall.

dopManpHbIe TPEOOBAHUSI K TEKCTy pedepaTa ONpeAesTIOTCS 3HAYCHUSIMU
napamMeTpoB, yCTaHABIMBAEMBIX B mporpamme Word.

[TapameTtpsl ctpanuubl. [loss: BepxHee — 2 ¢M, HUKHEE — 2 CM, JIEBOE — 3 CM,
npaBoe — 1,5 cM. Pazmep Oymaru — A4.

dopwmar. llpudt — Times New Roman, keris — 14,

AG3ai11. BeipaBHuBanue — no mupune. Orceryn: ciea — 0 cMm, cripaBa — 0 cm,
nepBas ctpoka Ha 1,25 cMm. MaTepBan: nepea — 0 nt., mocie — 0 1T., MeKAyCTPOYHBIN
— OJIMHAPHBIM.

Howmepa crpanun. Ilosnoxkenue — BHH3Y CTpAaHUIBI, BBIPABHUBAHHE — OT
LEHTpa, Kerib — 12. Ha TuTynpHOM JicTe HOMEpP HE npocTtasisercs. Hymepanus
HAYMHAETCS CO CTPAHMIIBI OTJIaBJICHUS C HOMEpa 2.

3aroJIoBKM MevaTaroTcs Mo [EHTPY MOITY>KUPHBIM HIpUQTOM 0€3 MEPEHOCOB U
TOYKU Ha KOHIIE.

Kpurepuu u nokasaresnu, UCIIOIb3yEMbIE MPU OIICHUBaHUU pedepaTa
XapakTepucTuka TpeboBanusi Mo CTPyKType ¥ 0HOPMIICHUIO
[TpoxyKT caMOCTOSTEIbHOM pabOThI CTYICHTA, | 1) TUTYJIBHBIN JIUCT;
MPEACTABIAIOMINI CO00# KpaTKoe U3JI0KEHUe | 2) laH paboThl € yKa3aHHEM CTPaHHUI]

B UCbMEHHOM BUJIE MOJIyYEHHBIX | Ka)KJOTO IyHKTa;
pE3yJIbTaTOB  TEOPETHUYECKOTO ananu3a | 3) BBefieHHe (0OOCHOBaHHE aKTyalbHOCTH,
ONpPEIETICHHON Hay4qHOU (yueOHO- | BBIOpaHHOM JUIsl U3y4EHHUS TEMBI JIIsl TEOPUU U

UCCIIEIOBATENIbCKOM)  TE€MBI, TJ€ aBTOp | IPAaKTUKH);

pacKpbIBaeT CyTh HCCIEAYEeMOW TMpoOJieMbl, | 4) TEKCTOBOE U3JIOKEHUE MaTepHayia 110
MPUBOAMT Pa3IUYHbIE TOUKU 3PEHMs], a TAKXKE | BONPOCAM IJIaHa C HEOOXOAUMBIMU CCHUTKAMU
HCIIOJIb30BaHHbIE COOCTBEHHbIE B3IJISAABl Ha | HA UCTOYHUKH (20-25 cTp.);

HEE. 5) 3aKkiIr0uYeHue;

Pepepar — cOop w  mpencramieHue | 6) CIMCOK HCIOJNB30BAHHBIX JIUTEPATYPHBIX
ucueprnbiBaromeil nHhpopMaluy 1Mo 3aJaHHON | HCTOUHUKOB,;

TeMe U3 PA3INYHbIX HICTOUHUKOB, TPUBEICHNE | 7) IPUIOKEHHUS, KOTOPhIE COCTOSAT U3 TaOJIHII,
MHTEPECHBIX (PaKTOB ¢dororpaduii, auarpamm, rpauKoB,
PHUCYHKOB, CXEM

AJITOpHTM OIICHUBaHMS pedepara
IToka3zaTenu bamn

YMeHue CTpyKTYpUpPOBaTh, BBIIECNATH TJIABHOE M 000011aTh MaTepHa: 0,5
-000CHOBaHHUE aKTyaJTbHOCTH MPOOJIEMBI M TEMBI JJISl TEOPUU M TIPAKTHKH;
-COOTBETCTBHE IJIaHA TeMe pedepaTa;
-0XBaT TJIAHOM BCEX aCIEKTOB COPMYIUPOBAHHON TEMHI,
-COOTBETCTBHE COJICP)KaHUS TeME U IIaHy pedepara;
-II0CTaHOBKA MPOOIEMBI I 00CYKIEHUS;
-(opMynTUpOBaHKE BHIBOJIOB MO KXKAOMY maparpady;
-(opMyIpOBaHKE BHIBOJIOB T10 BCel paboTe;
-CHCTEMaTHU3allus U CTPYKTYPUPOBAHUE MATepUAIIA;
-TI0JTHOTA ¥ TITyOMHA PaCKPBITUSL OCHOBHBIX IOHATUN MTPOOIJIEMBI;
-TPaMOTHOE HCIOJIb30BAHUE TEPMHUHOJIOTHH;
-COIMOCTAaBJIEHUE PA3TUYHBIX TOUEK
3penus 1o npodieMe U3y4eHHUS,
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-HaJIM4re COOCTBEHHOW aBTOPCKOW TMO3HIIMH, CAMOCTOSITEILHOCTH CYXKICHHIA,
(dbopMynupoBaHre cOOCTBEHHOTO OLIEHOYHOTO OTHOUIEHHS K pacCMaTpUBAEMOMY
BOIIPOCY.

YMeHne paboTaTh ¢ MEPBOMCTOYHHKAMU 0,5
-BBIJICJICHUE TJIABHOTO;

-aJIeKBaTHOE W3JIO)KEHHWE MBICIU aBTOpa IEPBOMCTOYHHMKA COOCTBEHHBIMU
CJIOBaMU WJIH C UCTIOIb30BAaHUEM

LUUTUPOBAHUS;

-YMECTHOE U JIOCTAaTOYHOE ITUTUPOBAHUE TIEPBOUCTOTHHKOB,;

-HCIIONb30BaHUE [ OCBEIICHHS  BBIODAHHOM  TeMbl HE  MEHeEe
5—7 UCTOYHHKOB;

-KpYT, [IOJIHOTA UCII0JIb30BAHUS JIUTEPATYPHBIX HICTOUHHUKOB I10 Mpobiieme
I'pamoTHOCTB: 0,5
-oTcyTcTBUE Opdorpadudeckux, CHHTAKCUIECKUX, MYHKTYaI[MOHHBIX OIINOOK;
-TPaMOTHOCTb U KYJIbTYPa U3JI0KCHUS;

- HAyYHBIN CTHIIb

Ymenne opopMIISITh MUCBMEHHYIO paboTy: 0,5
-IpaBUIIbHOE 0(POPMIICHHE CCHIJIOK HA UCIIOJIb3YEMYIO JINTEPATYPY;
-TPaMOTHOE COCTABJICHUE CITMCKA MCIIOIh30BAaHHOMN JIUTEPATYPHI;
-co0roIeHre TpeOboBaHMii K oopMIIeHUIO U 00BbEMY pedepara
Hroro 2

Kpumepuu oyenxu:

2 fanna cTaBUTCS, €CJIU BHITIOTHEHBI BCE TPEOOBAHMUSI K HAMMMCAHUIO U 3aIIUTE
pedepara: o603HaueHa npodiemMa 1 000CHOBAHA €€ aKTYaJIbHOCTb, ClIeJIaH KPAaTKUN
aHAIM3 Pa3IMYHBIX TOUYCK 3PECHHS Ha pacCMaTPUBAEMYIO MPOOJIEMYy M JIOTHYHO
U3JI0)KeHa COOCTBEHHAs MO3WIHS, CHOPMYIHUPOBAHBI BBIBOABI, TEMa PACKPHITA
MOJIHOCTBIO, BBIAEP)KaH 00bEM, COONIOAEHBI TpPEOOBaHUS K  BHEIIHEMY
o opMIICHUIO, JaHBI TPABUILHBIC OTBETHI HA IOTIOJHUTEILHBIC BOIIPOCHI.

1,5 6anna — ocHoBHBIE TpeOOBaHUS K pedepaTy U €ro 3alluTe BHIMOTHEHBI,
HO TIpU AITOM JIOMYIICHBI HENOYeThl. B YacTHOCTH, MMEIOTCS HETOYHOCTU B
U3JIOKEHUM  MaTepuala; OTCYTCTBYeT JIOTHYECKash IOCJIeI0BATEeIbHOCTh B
CYXKJIEHUSIX; HE BbIJEpKaH 00beM pedepara; UMEIOTCS ymylieHus: B 0hOpMIICHHH,
Ha JIOTIOJTHUTENIbHBIE BOTIPOCHI MPH 3aIIUTE JaHbI HETIOJHBIE OTBETHI.

1 6ann — wMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHUN K
pedepupoBannio. B dacTHocTH, TeMa OCBEIeHa JIMIIb YaCTHYHO; JOIMYIICHBI
dakTuyeckue omMOKKM B colepkaHuuM pedepara WIM TpU  OTBETE Ha
JIOTIOJTHUTEIIBHBIC BOITPOCHI; BO BPEMS 3allTUThI OTCYTCTBYET BBIBO/I.

0,5 6anna — Tema pedepara He pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE
HEMMOHUMAaHUE POOIEMBI.

0 6annoe — pedepar 00yUyarOMIMMCS HE MPECTABIICH.

TecToBbIC 3a1aHUsA (IPpUMePHI):
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I. Tecmoesvie 3a0anusn, mpedyrouiue evl60opa moabKo 00HO20 Oomeema u3

uembsplpex 603 MONHCHbLX.

Bomnpoc 1.

[Tporecchl TpaHcasAUM (CUHTE3 O€NIKa) OCYIIECTBIISIOTCS:

1) nu3ocomamu;

2) chepocomamu;

3) pubocomamu;

4) sApBIITIKaAMHU.

Bomnpoc 2.

Cunres pubdocomansnoit PHK ocymectsusiercs:
1) sapeIIKaMu;

2) SHOIIA3MAaTHYECKUM PETHKYITYMOM;

3) anmaparom ["onbmxu;

4) TOHOILJIACTOM.

Bomnpoc 3.

MUTOXOHAPHUHA SBIISFOTCS IIEHTPAMHU:

1) doTocunresa;

2) IbIXaHUs;

3)3amacaHus JTUIINJIOB;

4)cuHTe3a TUTACTH/I.

Bomnpoc 4.

XJIOpOIIAaCThI — LEHTPBHI:

1) npixanus;

2) porocunTe3a;

3) KOHIIEHTpAIMHU POIYKTOB META00IN3MA;

4) cuHTE3a JIUMHUIO0B.

Bomnpoc 3.

CuHre3 O0enKoB CBsI3aH C:

1) nu3ocomamu;

2) IIMOKCUCOMAMH;

3) rpaHyISAPHBIM SHAOIIA3MATHUYESCKIUM PETUKYITYMOM;
4) TIa KM SHOIIIA3MAaTUUECKUM PETHUKYITYMOM.
Bomnpoc 6.

Tedyenne memMOpaH — 3TO TIPOIIECC:

1) Tpancdopmanmu mambpan (JI1P —

anmnapart ['osb/Ku — ria3mMaiemMma);

2) paspyiieHue MmeMOpaH;

3) nepemerieHre MeMOpaH B KJICTKE.

Bormpoc 7.

CuHTe3 IMMUI0B CBS3aH C:

1) ragkuM 3HI0IIA3MATUYECKUM PETUKYITYMOM;
2) aMUJIOTIIACTAMH;

3) BaKyoJIbIO.

Bomnpoc 8.
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B nporiecce cuHTe3a miazMaaeMMbl AKTUBHO YYaCTBYIOT:

1) mepokcucomsl;

2) BaKyOIb;

3)cucrema I onb1KM;

4) XpOMOILIACTBHI.

Bomnpoc 9.

@OYHKITUY HAKOTUJICHUS TIPOMEKYTOUHBIX U KOHEYHBIX MIPOIYKTOB META00IM3Ma U
OCMOPETYJISIIIUU BBITIOJIHSIOT:

1) TU30COMBI;

2) BaKyoOJIH;

3) nerKoIIacThl;

4) sapo.

Bonpoc 10.

MukpodunameHTsl 00eCIeUnBalOT:

1) cuHTE3 YIIIeBOJOB;

2) NbIXaHUE;

3) BHYTPHKJICTOUHBIC IBIKCHUSI M TIEPEMEHHYIO BSI3KOCTh THAJIOIIIIA3MBI;
4) TypropHoe qaBJjcHUE.

Bomnpoc 11.

['unponuTryeckass akTUBHOCTH (pacIIeIUICHHE MTOJTMMEPHBIX COSTUHEHUHN Ha
MOHOMEPHI XapaKTepHa:

1) nu30coMBl;

2) XJIOpOIIACTHI;

3)aMuUJIONJIACTHI.

Bonpoc 12.

3amacHoi KpaxMaJj pacTUTEIbHBIX KJIETOK COCPEIOTOUYEH B:

1) xnopormnacrax;

2) aMuJIoIjiacTax;

3)xpomoruiacTax;

4)BakyoJIsiX.

Bomnpoc 13.

BrIcokas cTerneHb CTPYKTYypHO-GYyHKIIHOHATBHOU MU PepeHTanH KICTKH KICTKA
Ha Pa3JIMYHbIC OPraHOU bl XapaKTepHa:

1) sykapuoram;

2)0pokapuoTam;

3) BuUpycam.

Bonpoc 14.

Cpenu nepeyuciaeHHbIX HIDKE PUTOTOPMOHOB YKAKUTE BEIIECTBA
WHTHOUPYIOIIETO ACHCTBUS:

a) ayKCHH,;

0) abc1M30Bast KUCIIOTA;

B) THOOEPEIIITUHBI;

T') 9TUJICH;

1) IIMTOKUHUHBI.

Bomnpoc 15.
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DUTOropMoH, 00pa3yIOUIMICS B alUKAIbHBIX 30HaX CT€0JIe U B MOJIOJIBIX
JUCTBSAX; MUTPUPYIOIINI BHU3 110 CTEOIIIO; CIIOCOOCTBYIOIIMI PACTKEHUIO
KJIETOK ITyTeM Pa3MSTUCHUSI KICTOYHBIX CTEHOK; CTUMYJIUPY IO
MHUTOTHYECKOE JIEJICHUE KIETOK — B KYJIbTYpe TKaHEH COBMECTHO C
IIUTOKWHUHOM; 0OecTieunBaronuil 1udhepeHITnaIiio TKaHeH B TIOJIb3Y
KOPHEBOM CHCTEMBI, HA3bIBACTCS:

a) ayKCHHOM;

0) ru06epeINIMHOM;

B) IIUTOKUHUHOM;

) a0CIIM30BOM KUCIIOTOM;

1) STHJICHOM.

Bomnpoc 16.

YKaxkuTte nporiecchl, B KOTOPbIX aKTUBHAS POJIb IPUHAJICKUT THOOEPEITUHY:
a) IpopacTaHue CEMSIH;

0) nBeTeHUE;

B) IPOOYKJIEHUE CIIALIUX IMOYEK;

') MHIyUUPOBaHUE 00pa30BaHuUs MAPTEHOKAPITUUECKUX IUTIO/I0B.

1) IEPEX0]T B COCTOSIHUE MOKO.

Bomnpoc 17.

[IpoOy>kneHne CIAmUX MoYeK Ha PAaCTEHUH, 3aMEJICHHUE MPOIIECCOB CTAPCHUS
JUCTHEB 00€CTIeunBaeTCsl (PUTOTOPMOHAMU:

a) ayKCUHOM;

0) ruboepeINIMHOM;

B) LIMTOHUJIMHOM;

) aOCIIM30BOM KHCIIOTOM;

1) STHJIICHOM.

Bomnpoc 18.

YyacTre B CTPECCOBBIX PEaKIHIX PACTUTEIIBHOTO OpraHu3Ma, B TOM YHUCIIE
TIPY HEXBATKE BOJIBI U TIPH MEPEX0/IC B COCTOSHUE 3UMHETO TTOKOS,
IPUHUMAET:

a) ayKCHH,;

0) rub6epeIuH;

B) IIUTOKUHUH;

r) abCIM30Bas KUCIIOTA;

1) STUJICH.

Bomnpoc 19.

Co3speBanue I0/10B, yBSJaHUE I[BETKOB U JTUCTHEB, OOIITUH TIPOIIECC CTAPEHUS
PACTUTENBHOTO OpPraHru3Ma MPOXOIUT PU aKTUBHOM YUaCTUH TOPMOHA:

a) ayKCHHa;

0) rub6epeInHa;

B) IIUTOKMHUHA;

) aOCIIM30BOM KUCIIOTHI;

1) ATUJICHA.

Bomnpoc 20.

B xone sBomntonnu 6uocdepsl o0l1ee CHUKEHUE TEMIIEPATYPhl HA TUTAHETe
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OBLIIO 00EeCTIeYeHO MPOLIECCOM:
a) ¢poTocunTe3a (mouemy?);
0) nprxanus (mouemy?);
B) (uKcaruu a3zoTa (rmoyemy?).
Bormpoc 21.
B mporiecce ¢poTocuHTe3a KOIMYECTBO CBOOOIHOM dHEpTUH B Onochepe:
a) He u3MeHsiercs (nmouemy?);
0) Bo3pacTaer (rmouemy?);
B) CHIDKaeTcs (rmouemy?).
Bomnpoc 22.
K peakiusim cBETOBO# (ha3bl OTHOCSATCS:
a) poToCUHTE3 BOIBI;
0) obpazoBanue 3—hocdornuiepara;
B) oOpazoBanue ATP;
r) oOpa3zoBanue 3puTpo3o—4—pocdara;
1) BocctanoBienue NAJIP NAJIPH + H+;
’K) aKTUBUPOBaHUE XJIopoduiiia.
Bomnpoc 23.
3eIeHBIH IIBET MOJICKYJIBI XJI0podHiIIa 00YCIOBICH HATHINEM B HE:
a) YeThIPEX MUPOIHHBIX KOJIEII;
0) mopPUPUHOBOTO fJIpa (CUCTEMBbI TUPOJIBHBIX KOJIEI);
B) aroMa Mg
Bomnpoc 24.
Ykaxxurte JIMHBI BOJH, Hanbosee 3pPEeKTUBHO UCIIONB3YyEMBIE B MPOIIECCE
dboTocuHTE3A!
a) 300 um — 400 HM;
0) 400 am — 500 HM;
B) 500 aM — 600 HM;
r) 600 am — 700 HM;
1) 700 aM — 800 HM.
25. KireTouHble OpraHOUIbI, KOTOPBIC OCAKIAFOTCS TIPH 00JIee HU3KUX CKOPOCTSIX
HEHTpUPYTUPOBAHUS, — ITO. ..

a) sapa

0) TM30COMBI

B) MUTOXOHIPUHU

) pubOCOMBI

26. KitleTo4HbIX OpTaHOUIbI, KOTOPHIE OCAKIAIOTCS MPHU 00JIEe BHICOKMX CKOPOCTSIX
1eHTpUyTrupoBaHus, — 3TO. ..

a) sapa

0) JIM30COMBI

B) MUTOXOHIPUH

') puOOCOMBI
27. Tlox MHKPOCKOIIOM 32 JBIDKEHHEM IIUTOIUIa3Mbl B KJIIETKAX DJIOJAEH MOXKHO
HaOJII0aTh V...
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a) BaKyoJIu
0) xyoporuiacra
B) sAzipa
I') MUTOXOHJIPUI
28. B pacturenbHO# KIETKHM B OonbIIoM KonwdecTBe (B % Ha CBHIPYIO Maccy)
cozepkarcs. ..
a) HEOpraHUYECKHUE BEIIECTBA
0) Oenku
B) BOJIa
I') HyKJIEHHOBBIE KUCIOTHI
5. Opranousl, coaepxariue Xjaopopuii, — 3T0...
a) XJIOPOTLIACThI
0) pruOOCOMBI
B) JICHKOILIACTHI
I') BaKyoJlu
29. llutockenet M1000# pacTUTEIBLHON KJIETKU MPEACTABIICH. ..
a) MUKpOTpyOOUKamMu U MUKpO(UIaMEHTaMU
0) OMJIMITUIHBIM CJIOEM
B) IJIa3MO/IECMaMHU
T') UTOIIa3MOM
30. KoMIIOHEHT OTCYTCTBYIOIIUI B PACTUTEILHOMN KIIETKE. ..
a) TUKTHOCOMA
0) Makpocoma
B) MOJIKCOMA
r) pubocoma
31. CTpyKTypHYIO OCHOBY KJIETOYHOM CTEHKHU COCTABIISIET. ..
a) IeJIII0JI03a
0) pochonumnuasl
B) MOHOCaXapuabl
') Kpaxmai
32. CuMIiact — 370...
a) COBOKYIHOCTb MPOTOIIACTOB U MEXK(PUOPWIISAPHBIX TOJIOCTEN
KJICTOYHBIX CTEHOK
0) COBOKYIMHOCTh MPOTOIUIACTOB BCEX KIETOK, COEIUHEHHBIX
m1a3MoecMaMu
B) COBOKYMHOCTh MEXKIETHUKOB U MEXK(PUOPWILISAPHBIX TMOJOCTEH
KJIETOYHBIX CTEHOK
') COBOKYITHOCTh MEPTBBIX M JKHBBIX KJIETOK TKAaHEH pacTEHUMN
33. [Ina3momecmsl — 3TO. ..
a) HUTH UUTOIIA3Mbl, COCAMHSIONIME  ILJIA3MOJIU3UPYIOUTUNACS
MPOTOILIACT C KJIETOYHOM CTEHKOMN
0) HUTHU LIUTOIJIA3MBbI, POXOASIINE YEPE3 MOPHI B KJIETOUHON CTEHKE U
COEJIMHAIONINE
POTOILIACTHI COCETHUX KIIETOK
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B) OYE€Hb TOHKHE BBIPOCTHI LIUTOIIA3MbI, MPOHU3BIBAIOIINE HAPYKHBIC
CTEHKH BCEX KJIETOK
AMUJICPMBI JIUCTA U JOXOASIINE A0 KYTHUKYJIbI
I) TOJICTBIE BBIPOCTHl IUIA3MAaTUUYECKON MEMOpaHbl, OTBEYAlOIIUE 3a
KaWJUISIPHOE MUTaHUE KOPHS

IIpakTHyeckue 3agaHus (MPUMepPHbI):
PaGora Ne 1. [leiicTBHe cBeTa HA CKOPOCTH JIBHKEHHS IUTOINIA3MBI

Mamepuanst u 060pyoosanue. MUCThs N0IEU; MUKPOCKOIBI; TPEAMETHBIC
W TOKPOBHBIE CTEKJA; MPENapoBalibHbIE WIJIbI;  OKYJAPBI-MUKPOMETPHI;
MUKPOMETPUYECKUE TUHEUKHU; CEKYHIOMEPDI; HACTOJbHBIC JIAMIIbI.

Beoonvie noscnenusn. Y OONBIIMHCTBA PACTUTEIBHBIX KIJIETOK XOPOIIO
3aMETHO NEePEABMKEHHE ITUTOTIA3MATUUYECKUX CTPYKTYP, BEI3BAHHOE CITIOHTAHHBIM
JIBI)KCHUEM IuTOIUIa3Mbl. OHO OOYCIIOBJIEHO METa0O0JIM3MOM M OO0paTUMBIMU
M3MEHECHUSIMU B IIUTOIJIA3MAaTHUECKUX OEJKax.

BwmecTe ¢ TOkOM HUTOIIIa3MbI TIEPEABUTAIOTCS METAOOIUTHI U MEPEAI0TCs
pa3lIMuHbIE CUTHAJbl U3 KIETKUM B KJIETKy. Hamuuue uinm OTCYyTCTBUE JIBUXKEHUS
[IUTOTUIa3Mbl, U3MEHEHHE €ro CKOPOCTH MOTYT YKa3blBaTh Ha (DYHKIIMOHAIbHOE
COCTOSIHUE PACTUTEIIbHOM KJIETKHU.

Ilenv pabomoi. V3yuuTh CHOCOOHOCTHh IMTOIUIA3MBblI K JBMIKCHHIO IO
JICVCTBUEM CBETA.

Xo00 pabomwr. Ha nipenMeTHOE CTEKJIO B KAIUII0 BOABLI MOMEIIAIOT JIUCT
AJI0JIeu, B3ATOM BOJIM3M BEPXYIIEUYHONW TMOYKM C PACTEHUS, HAXOJAIIErocs Ha
paccessHHOM cBeTy. OOBEKT HMCCIEAOBaHUS HAKPHIBAIOT MOKPOBHBIM CTEKJIOM U
paccMaTpUBalOT B MHUKPOCKOI NpPH MajioM, a 3aTeM — OOJIbIIIOM YBEJIMYCHUH.
OKkyJsip A0KEH ObITh CHA0XEH OKYJIsIpoM-MUKpoMeTpoM. HabimonaoT ABMxKEHUE
XJIOPOIIJIACTOB B KJIETKAX, PACIOJIOKEHHBIX PSAJIOM CO CPEIHEH KUIIKOM.

JIns KOJWYECTBEHHOTO Yy4YeTa CKOPOCTH TMEPEIBUKEHHUS XJIOPOILJIACTOB
BpAIllECHUEM OKYJIIpa COBMEILAIOT IIKATYy OKYJsIpa-MUKPOMETpPA C HalpaBJICHUEM
JBIDKEHUS XJIOPOTUIACTOB. BKITIOUMB ceKyHIOMED, 3aMeYaroT BpeMsi, He0OX0AMMOe
JUIS. IPOXOXKJICHUSI OJJHUM W3 XJIOPOIUIACTOB MYTH B JECATHh ACICHUU OKYJsipa-
MukpomeTpa. OmnpenesieHUe OCYIIECTBISIIOT HE MEHEe YeM C JECAThIO
XJIOPOIJIaCTAMH.

Takum e crnocoOOoM yCTaHABIMBAIOT CKOPOCTH JIBHXKCHHSI XJIOPOIIACTOB B
JIUCTBSIX DJIOAEH, HAXOSIINXCS B TEUCHUE 15 MUHYT IO CBETOM 3JICKTPOJIAMITHI
(100 Br) (ytamna pomxHa OBITH yhajdeHa oT pacteHus Ha 20-30 cm, 4TOOBI
UCKIIIOUUTD MEPETPEB).

JUist  Toro d4toObl BBIPA3UTh CKOPOCTh JABUKEHUS XJIOPOIUIACTOB B
MUKpOMETpax B CEKYHIy, HEOOXOJMMO ONpEIEIUTh LIEHY MACJICHHS OKYJsapa-
MuKpoMmeTpa. Ha npeaMeTHbIi CTOMUK MOMENaloT MUKPOMETPUYECKYIO TUHEHKY U
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COBMEILAIOT C HANpPaBJIEHUEM IIKalbl OKyJIspa-MUKpoMeTpa. COBMEIIAIOT TaKKe
HYJIEBBIE TOUKM 00euX IiKaa. HaxodsT cOOTBETCTBYIOMIME APYT APYTY JUHUU Ha
IIKaJIaX M OMNpPEIETsIOT, CKOJIBKO JEJICHUH MHUKPOMETPUYECKOU JTUHEWKH (A) u
OKyJsipa-MukpoMetpa (B) HaxoauTcs Mexly COBMEIIEHHBIMU TOUKaAMHU. 3HAs LIEHY
JeJeHUs] MUKpoMeTpuuecKkor muHerku (10 mkm), HaX0aAT LEeHy AeJIeHus OKyJsipa-
MUKpOMETpa:

C_ 10mxm - A

B 1)

3Has BpeMs, HEOOXOAUMOE Jisi MPOXOXKIACHUS KaXAbIM XJIOPOIIACTOM
pacCTOsIHHS, PABHOTO JECATH JACNeHHsIM OKyJsipa-Mukpometpa (10 C mxm),
BBIYUCIISIIOT CKOPOCTh IBUKEHHUS XJIOPOILJIACTA.

PaGora Ne 2. BuusiHHe TeMmeparypbl HAa CKOPOCTb [BHUKEHHS
HUTOIIAZMBI

Mamepuanvt u ooopyoosanue: nvctbs dn01eu (Elodea canadensis) wmu
BayucHepuu (Vallisneeria spiralis).

Ilenv padbomei: NOKa3aTh, UTO CKOPOCTh ABMXKEHUS IUTOILIA3Mbl HEPA3PBHIBHO
CBsI3aHA C YPOBHEM >KH3HEIAEATEIbHOCTH KIETKH, C 3aTPATON SHEPIHUU.

Xo00 pabomsr. Henanexko OT BEpXYIICUHOW MOYKH CTEOJISI OTIENSAIOT JUCT
JIOJEN UIIM OTPE3AI0T KyCOUEK JINCTA BAJUIMCHEPUH, KJIAyT HA IPEIMETHOE CTEKIIO
B KaIUII0 BOJIbI, B3SITOM U3 COCY/la, B KOTOpoM Obl10 pactenue. Yepes 10 muH, koraa
YCTAHOBHUTCSl CTAllMOHAPHBIA YPOBEHb IBWKEHHS LMTOILIA3Mbl, KIETKU JIUCTA
paccMaTpuBalOT MOJ MUKPOCKOIIOM (y 3JI0JIeH JIydlle BCero HaOJIIoAaTh KIETKU
CpelHEW SKUJIKH) M CJIENAT 3a JBIDKCHHEM IUTOIUIa3Mbl 110 JIBYKEHUIO
XJIOPOILIACTOB.

OnpenensoT CKOPOCTh ABUKEHUS XJIOPOIIIACTOB, U3MEPSS MyTh, KOTOPBIN
MPOXOJUT OpraHeiyia B €AUHUILy BpeMeHu. [l OombIieil TOUHOCTH U3MEPEHUS
YKEJIATEJIbHO B35Th OTHOCUTEIBHO KOPOTKUM y4acTOK IyTH, paBHbI 10 nenenusm
oKyJsipa-MukpomeTpa. Ilogcuer mpoBoAsT s S5 opraHe/st B S5 KIETKAX H
MOJIyYeHHbIE JJAHHBIE CTATUCTUYECKH 00pabaThIBAIOT.

D a
M =4&—
n (),
rae M — cpennee apudmeTnueckoe, 2a — CcyMMa OTAEIbHBIX U3MEPEHUIA, N —
YU CJIO U3MEPEHUH,

_ | > (a-M)?
O =F, =4
n — CpeliHee KBaJpaTUYHOE,

o

m = Jn _ CpeaHsIs OIINOKa.
Pesynbrarhl, mONydYeHHBIE TIPH OMNPENEICHUU CKOPOCTH  JIBHDKCHHUS
IIUTOTUIa3MbI, OOPMJISIOT B BUC TAOJIUIIBI:
CxeMa oopMJICHHUS PE3YIHTATOB
‘ BapuaHThI ‘ CKOpOCTb IBHKCHUS, MM/C ‘
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H,0, remnepatypa 20°C
H,0, remnepatypa 37°C

Pa6Gora Ne 3. 3aBucHMOCTb NPOHULIAEMOCTH OT BO3PACTAa KJIETOK

Mamepuanvl u o060opydosanue: MUKPOCKOI; TPEIMETHbIE U TOKPOBHbBIC
CTEKJIa; JIe3BUe OpUTBBI; pernuathbiii JIyk ¢ antormanoM; 1 M pactBop KCSN; 1 M
pPacTBOpP MOYEBHUHBI; . 1M pactBop KNO3; 0,7 M pactBop Ca(NOs3),; pactBop
METHJICHOBOU CHHU; TUHIIET, TOOET 3J0ICH.

Beoouwvie noacnenun. llprxu3HeHHass OKpacka pacTYIIETO JINCTA JJIOJEH
CBUJIETENBCTBYET O HEOJIMHAKOBOM (DPM3HOJOTMYECKOM COCTOSIHUU (B YACTHOCTH, O
HEOJMHAKOBOM MPOHUIIAEMOCTH IJIa3Mbl KJIIETOK PA3HOI'O BO3pPAacTa).

Ienv paodomer: Tlomyuuth mnpencTaBieHue 00 U3MEHEHUU (HUBUKO-
XUMHUYECKUX CBOMCTB KJIETOUYHBIX MEMOpaH C BO3paCTOM PacTEHUH.

Xo0 pabomsi. Bepxyiiky mnobOera 3J107led MOMENIAIOT B Hayalle 3aHATUS B
CTaKaHYUK C pacTBOPOM METHIJICHOBOM cuHU. YUepe3 2—3 yaca mpuctynarwoTr K
MCCJIEIOBAHUIO JTUCTHEB, HAUWHAS C HAPYKHBIX, B3POCIIBIX, U EPEXO0/Is TOCTEIIEHHO
K Haubosiee MoJIOABIM. B TakoM moOpsiAKe OTPBHIBAIOT JIUCThSl IHUHIIETOM,
pacrnojaraloT UX Ha MPEJAMETHOM CTEKJIE M paccMaTpuBaroT Ha OeroM ¢one. Y
B3POCJIBIX JIUCTHEB BCS TUIACTMHKA PAaBHOMEPHO HMHTEHCHBHO OKpalieHa 3a
WCKIIFOUCHUEM JIUIIb Y3KOU MOJIOCKH Y OCHOBAHUS JIUCTA. YeM MOJIOXKE JIUCT, TEM
IMPE CTAaHOBUTCA HEOKpalleHHass 30Ha. ClenoBaTeinbHO, TOJIbKO 3aKOHYMBILIUE
POCT KJIETKH CIIOCOOHBI K HAKOTUIEHUIO KpacuTes (caenaTh pUCYHKH).

PaGora Ne 4. Omnpenenenue BA3KOCTH LUTOINIa3Mbl 10 BpeMeHH
IJIA3MOJIN3a

Matepuanbl 1 000pyI0BaHue: T0OETH 3J10/1€U; TyKOBULIA CUHETO JIyKa WX
aucThs Tpageckanuu; 0,8 M pacTBop caxapo3bl B KaleJlbHULIE; JI€3BUE OPUTBBI;
IpEnapoBalIbHbIE UIJIbI; TMHIIET; MUKPOCKOIT; TPEIMETHBIE U TIOKPOBHBIE CTEKJIA.

Ilenv padomosr: CpaBHUTH CTPYKTYPHYIO BA3KOCTh LUTOIUIA3Mbl KJIETOK Y
JHUCTHEB BEPXHETO U HUKHETO sipyca rmobdera 3J0/1eu.

X00 padbomuwi. B3sTh 2—3 MOJIOABIX TUCTOUKA U3 BEPXYIIEYHOMN YacTH nodera
anoeu (JIUCThS JOJHKHBI UMETh 3€JICHBIN KOHYUK U OJIEAHO — 3€JIeHOE OCHOBAHUE),
norpy3uth B kammo 0,8 M pactBopa caxapo3bl Ha MPEAMETHOM CTEKJIE U 3aKPBITh
MOKPOBHBIM CTEKJIOM.

JUis cpaBHEHHs B JIPYTyI0 KaIlJIl0O pacTBOpa caxapo3bl IMOMECTHTh CpPE3
SMHUAEPMHUCA CHUHEro JIyka WIH TpajaeckaHUuu. OTMETUTh BpEMsl MOTPY>KEHUS
UCCIIeTyeMbIX 00BbEKTOB B pacTBOp. PaccMaTpuBas nmpemnaparsl B MUKPOCKOIT Yyepe3
KaXbl€ 5 MUHYT, OIPENEIUTh BPEMS IJ1a3MOJIN3a, IPUUEM Y JIUCTA MIOAEH CIIEAYET
Ha0JII01aTh 3a KJIETKAMHU Pa3JIMYHbIX 30H. 3alIUCaTh PE3YJIbTAThI U CAENATh BBIBOJ O
3aBHCUMOCTH BSI3KOCTH LIUTOILIA3Mbl OT BO3pacTa KJIETOK.
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Padora Ne 5. BausiHue KaTHOHOB KaJufl U KaJbIHUfA HAa BA3ZKOCTH
U TOILIA3ZMBI

Mamepuanoet u  o0b6opyooseanue: JTYKOBUIA CHHEro  JIyKa; pacTBOpbl  Ha
6HHHCTHHHHpOBaHHOﬁ BOAC 1 M caxapo3bl B KaIllCJIbHHUIAX; CKaJbIICIIb, JIC3BUC 6pI/ITBI>I;
npenapoBajibHasa uUrjia, MHUKPOCKOIL; NPCAMCTHBIC U ITOKPOBHBIC CTCKJIA; KapaHAall 110 CTCKILY,
KyCOUYKH (PUITBTPOBAIBHON OyMaru.

Lenv padomot. N3yunts AeiicTBUE, OKa3bIBAEMOE OJIHO- U JIByXBAaJICHTHBIMU
KaTMOHAMU Ha MPOHUIIAEMOCTh ITUTOIIA3MBbl.

Xo00 pabomsi. Hanectn Ha 4UCTBIEC IPEAMETHBIE CTEKJIA IO KaIlJIE pACTBOPOB
KNQOs, Ca(NOgs),, chnenmaB Ha cTekiiaX COOTBETCTBYIOIIME HAIIUCH. B KkadecTBe
KOHTpOJISI HCIIOJIb30BaTh PACTBOpP C€axapo3bl, HE BIMSIOMIMA Ha BA3KOCTb
uuroria3mel. [IoMECTUTh B pacTBOpPBI Cpe3bl BMNHAEPMHCA C OKPAUICHHBIM
KJIIETOYHBIM COKOM H 3aKpbITh TOKPOBHBIMU CTEKJIIAMH, OTMETHB BpPEMSI.
[Ipuctynuth K HaOJIIOICHUIO O] MUKPOCKOIIOM, OTMEeYasi BpeMsi HacTyIuieHus a3
miazMonu3a y OosbIIMHCTBA KieToK. Clenuth 3a TeMm, 4YTOOBI Mpemnaparbl He
MOJACHIXalld, BBOAS BPEMS OT BPEMEHM IOJ] MOKPOBHBIE CTEKJIA HOBBIEC KaIlld
pacTBOpoB. Pe3ynbrarhl 3anucath B TaOIHILY:

Bpewmst norpysxenus B Bpewmst HacTyIuIeHUs II1a3MOIM3a
ITnazmonuTuk
pacTBop BOTHYTOI'O BBIIYKJIOTO
KNO3
Ca (NOs3)2
Caxapo3a

3apucoBarth HambOoJiee XapakTepHble KieTku uepe3 10-15 munyT mocne
MOTPYKEHUSI CPe30B B pacTBOPHI. CenaTh BEIBO O BIUSHUN KATHOHOB HA BA3KOCTh
[IUTOTIa3MBl.

PabGora Ne 6. 3aBucuMoCTh HA0YXaHHMSI CEMSIH OT XapaKrepa 3amacHbIX
BelIeCTB

Mamepuaner u o000pyoosanue ceMeHa IMILIEHULBI;, TOpoXa U JAPYrux
pacTeHui; TEXHUYECKUE BECHl C pa3HOBecaMM; XuMHuueckue crakanbl Ha 100—200
M1 (210T.); MapreBsie canderku 12-x 12 cM; puibTpoBanbHas Oymara.

Ilenv padomwr: CpaBHeHHE TIporiecca HAOyXaHUs CEMSH, OTIMYAIOIIUXCS
pa3HBIM COJIEpKAHUEM OCHOBHBIX 3allaCHBIX BEIICCTB — Kpaxmayia u Oenka (B
CEMEHaX IIICHMIIBI COACPIKUTCS B cpeHeM okojio 16 % Oenka u 70 % kpaxmaia; B
ceMeHax ropoxa — 10 34% 6enka u 48% kpaxmana) .

Xo00 pabomwi. Haecku (2-5 T) ceMsiH MIICHUIbI, TOpOXa WIH JPYTHUX
pacTeHull 3aBEPHYTh B MapJieBbie CAI(PETKH U MOTPY3UTh B BOJOMPOBOIHYIO BOY,
HAJIUTYIO B cTakaHuyuku. Yepe3 3 dvaca (WM 4epe3 CyTKH) HM3BJeYb CEMCHA W3
MapJICBBIX MEIIOYKOB, OBICTPO OCYIIUTHh (PHIIBTPOBATIBHOM OymMaroil M B3BECHUTb.
YBennueHne Macchl CEMsIH BBIPA3UTh B IPOIIEHTAX OT UCXOTHOM.
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Pe3ynbTathl 3anucath B TaOJIHILY:

Macca ceMsH,Tr YBennueHne Macchl CEMSH
Pacrenue o =
HCXOHAas 1ocJjie Ha0yXaHus r % UCXOIHOM
ITmennma
I'opox

PaGora Ne 7. HaOmwogeHuss 3a YCTbUYHBIMH JIBHKEHHSIMH IO
MHUKPOCKOINOM

Mamepuanvl u 060pyoogéanue. CBEXHUE JIUCTbI TOPTEH3UH, aMapUJUINCA, TIOJIbIIaHA WJIH
TpazneckaHuuu; 1 M pacTtBop caxapo3bl B KaneyibHULE, 5% pacTBOp INIMLIEPUHA B KalleIbHHUIIE;
Je3BUe OpUTBBL; IpenapoBajibHasl UIJ1a; MUKPOCKOII; IPEIMETHbIE U IIOKPOBHBIE CTEKJIA; CTAKaH C
BOJIOM; CTEKJISTHHAS TTaJIOYKA; TIOJIOCKU (PHIBTPOBATILHON Oymarm.

Ilenwv padomor: CpaBHUTH COCTOSIHUE YCTBUYHOM IIE€TH B THIIOTOHUYECKUX U
TMIIEPTOHUYECKUX PacTBOpax.

X00 pabomwr. Onvim 1. Cpe3 HUKHETO SMUJIEPMHUCA JIUCTA KAKOTO-JIUOO
pacTeHuss pacCMOTPETh B KaIule BOJBI MPH OOJNBIIOM YBETUYEHUH MHUKPOCKOIIA.
3apucoBaTh OHO yCTBUIIE, OTMETUB yYTOJIIEHHUS KIETOUYHBIX CTCHOK 3aMBIKAIOIINX
KJIETOK. HaHecTH psAaom ¢ HOKpOBHBIM cTEKIOM 2—3 karum | M pacTBopa caxapo3ssl,
OPUJIOKUB C JPYrodM CTOPOHBI KycOo4eKk (UIBTPOBAIbHON Oymaru, u cpasy
OPUCTYNUTh K HAONIONCHUI0O 33 W3MEHEHHWEM IIUPUHBI YCThUYHBIX IIENEH.
3apucoBaTh YCTBUIIE B 3aKpbITOM cocTosHuM. CHOBa 3aMEHHUTH pPacTBOp U
Ha0JII0JaTh MOCTENEHHOE OTKPhIBAHUE YCTHHUII.

Onvim 2. TlpuroToBUTH Cpe3 SMUACPMHCA JUCTa KaKOrO—InOO pacTeHus,
NOMECTHUB B Karo 5% pacTBOp IJMIIEpMHA HAa MPEIMETHOE CTEKJIO, HAKPHITh
MOKPOBHBIM CTEKJIOM U Cpa3y HayaTh HaOJMIOJEHUS Ia3MOJIM3a B MUKPOCKOII, KaK
B 3aMBIKAIOUINX KJIETKaX, TaK U B OCTAJIBHBIX KJIETKAaX 3MUJepMHUCcA. Y CTbUYHBIE
IIEJU TIPU ITOM OTKPBIBAIOTCSI.

Yepes HEKOTOpoOe BpeMs, BCIEACTBHE TOTO, YTO TJMIEPUH HAYMHAET
NPOHUKATh Yepe3 IUTOIJIa3My B KJIETOYHBIH COK, HACTYIMaeT IETUIa3MOJu3, U
YCTBHIIA OTKPBIBAIOTCS. 3aMEHUTh TJIMIIEPUH BOJIOMW, NJISl YEro HAHECTH PAIOM C
MOKPOBHBIM CTEKJIOM KallIl0 BOJBI, a C JIPYrod CTOPOHBI OTTAHYThH TIHUIEPHUH
bunbTpoBasibHON Oymaroil. Ilpu 3TOM ycCThUIIa OTKPOIOTCSI €II€ LIUPE, YEM 3TO
ObUTO B Hayalleé OIbITa, TaK KaK BCJICJACTBUE IPOHWKHOBEHHUS TJHUIICpUHA B
KJIETOYHBIA COK OCMOTHYECKOE JIaBJICHUE B 3aMBIKAIOIINX KJIETKaX MOBBICUIIOCH.

3anucaTh pe3yibTaThl HAOMIOACHUH W OOBSCHUTH NPUUYUHBI YCTHUYHBIX
JIBIDKESHUH.

PaGora Ne 8. MuUKpoXuMHU4eCKNUH aHATIHU3 30J1bI

Mamepuansl u 060pyoosanue: 301a, MOITyYSHHAs IPU COKUTAHUHU 3€pHA WUIIU JIUCTHEB;
10% pactBop HC1; 1% pactBopH2S04; 10% pactBop NH3; 1% pactBop Na2HPOs; 1 % pactBop
Monubaara ammonus B 1% HNOs; 1% pacTBop XenTol KpOBSHOM COJIM B KalelbHUIIE;
JTUCTUTUPOBAHHAS BOJA B CTaKaHe; MPOOUPKH (2 IMIT.), BOPOHKA MaJeHbKas; OyMasKHBINA PUIIBTD;
CTEKJISTHHBIC TIAJIOUYKH C 3a0CTPEHHBIM KOHIIOM (2 MIT.); MpeAMETHBIC cTeKa (3 IIT.); MUKPOCKOIT;
KyCOYKH (pUIBTPOBAIbHON Oymaru.
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Ilenv padomer: 110 kpuctamyiaMm NpoOIyKTOB PEAKIIUN U3YUUTh XUMUYECKUAN
COCTAaB 30J1bl, NOJYy4aeMbIil OT COKUTaHUS 3€pHA MIIICHUIIBI.

Xo00 pabomwr. HacbimaTth B IpOoOUPKY HEOOJIBIIIOE KOJTUYECTBO 30J1bI U 3aJTUTh
ee MPUMEPHO YeThIpexKpaTHbIM 00beMoM 10% HCI. OTduabTpoBaTh MOITYICHHBIN
pacTBOP B YUCTYIO MPOOUPKY uepe3 MaieHbkuil puibTp. [IpoBecT Ha mpeIMETHBIX
CcTeknax peakuuu Ha uoHsl Ca, M(Q, nu P. JIjis1 3TOro TynbIM KOHIIOM CTEKJISTHHOU
MaJOYKM HAHECTH Ha MPEIMETHOE CTEKJIO MAaJEHbKYIO KaIlUIl0 BBITSKKM M Ha
paccTossHuM 4-5 MM OT Hee — Kalull0 COOTBETCTBYIOIIETO pEakTHUBa. 3aTeM
3a0CTPEHHBIM KOHIIOM CTEKJISSHHOM MajO4YKHd COEIMHUThH KaIllu JyrooOpa3HbIM
KaHajioM. B MecTe coequHeHUs] MPOU30MIET peakiusi, MpUYeM Mo KpasM KaHala
OyneTr HaOIoaaThCs ObICTpas KpUCTAJUIM3alus IPOIYyKTOB peakuuu. Paccmorpers
oOpa3yroluecs KpUCcTauibl B MUKPOCKOI. CTEKJISTHHBIE MAJIOYKHU MTOCJIe HAHECEHUS
Ka)XJIOT0 peakTUBAa HEOOXOAUMO BBIMBITH U BBITEPETh (PUIBTPOBATBLHON OyMaroi.

PeaktuBoM Ha voH Kanbius coykuT 1% H>SO4. Ilpu aTOM Xmopua

KaJIBITUS, COJICPIKAIIUICS B BBITSDKKE, PearupyeT ¢ KUCIOTOM 110 YpaBHEHHUIO:
CaCly+ H>SO4 — CaSO4+2HCI
OO6pa3yromuiics THUIIC OCaXTACTCs B BUJIC UTOJIbYATHIX KPUCTAIIOB.

J1st oOOHapy>KeHMS MarHus B KaIljie HCIIBITYEMOTO PacTBOpa CJIEIyeT CHavana
n00aBUTh KaILIIO pacTBOpPA aMMHUaKa, a 3aT€M COCIMHHUTH KaHAJIBIIEM C PEaKTUBOM,
KOTOpBIM CiIy>KUT 1% pactBop pocdopHokucioro Hatpus. [Ipu s3tom obpasyercs
dbochopHO-aMMHaUHO-MarHe3uaabHas coib (pUc. 8), KpUCTAUIU3YIOMIAsICS B BU/IE
MPSIMOYTOJILHUKOB, KPBIIIEUYEK, 3BE3/ HIIM KPBUIbEB, B PE3yjbTaTe CICAYyIOIISH
peaKIuu:

MgC]2+Na2HPO4 +NH3; — NH4MQP04+2NLIC1

Jlns obHapyxenust docopa COeTUHNUTH KaIlIO BHITSKKH ¢ 1% pacTBopoM
MoIM0OaTa aMMOHUS B a30THOM kucioTe. [lomydaercs 3e1eH0BaTO-KEAThIN 0caI0K
dhochopHOMOTMOIEHOBOKHCIIOTO aMMOHUS (puc. 9):
H3PO4+12(NH4)2MOO4+21HNOg. — (NH4)312M003 + 21NH4NO3; + 2H,0

Padora Ne 9. [TonyyeHne BBITSIZKKM IUTMEHTOB 3€JIEHOT0 JIMCTA

Mamepuanvt u 060pyoosanue: CBEeXWE WIA CYIICHBIE JIMCTbs KpAalWBbI, MPUMYJIBI,
IUTIOIIA WIIU ApYTUX pacteHuil; 85% stunosselil cinpt; CaCO3. KBapiueBslil NECOK WM TOIYEHOE
CTEKJIO; Ba3eJMH; HOXKHUIIBL, ¢papdopoBbie CTYNKH; (2 1T.); KOJIOBI (2 IIT.); BOPOHKU (2 IIT.);
CTEKJISIHHAS Majovka; OyMaxKHble (PUIBTPHI.

Ienv pabomupr: I3yunTh paCTBOPUMOCTD IJIACTUAHBIX MUTMEHTOB B BOJE U
ATUIIOBOM CITUPTE.

X000 padomwr. CBexue WIH CYyIICHbIE JUCThS H3MEIbYUTh HOXKHHUIIAMU,
OTOPOCHB KPYIHBIE JKUJIKH W YEPEelIKH, MOMeCTUTh B (apdopoByIO CTYIKY,
n00aBUTh Ha KoHUKKe HOKa CaCO3 (11 HeUTpaau3aIuy KUCIOT KJIETOYHOTO COKa)
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U HEMHOIO YHMCTOIO KBapLEBOIO IIeCKa WM TOJYEHOIOo CcTekna. TiarensHo
pacreperb, NPWIMBAsg IOHEMHOTIY STHJIOBBIM CIUPT, CMa3aTb HOCUK CTYIIKH C
Hapy>KHOW CTOPOHBI Ba3€JIMHOM U CIIUTH IOJyYEHHBIM TEMHO- 3€JIEHBIN PACTBOP MO
Najo4yke B BOPOHKY C (umbTpom. [IpuauTe B CTYINKy €Ile HEMHOTO CIHpTa,
pacTepeTh U CIIUTh Ha TOT k€ GuiIbTp. [IoBTOPUTE 3Ty omepainio HECKOJIBKO pa3 10
ITOJTHOTO M3BJICYEHUS ITIUTMEHTOB.

B npyroii cTynke pactepeTs IUCThs C BOAOU U PpouiIbTpoBaTh. PaccmoTpen
IOJ[yYEHHBIEC BBITSKKM Ha CBET, YCTAHOBUTh, KaKas U3 HUX IPEACTaBIsET COOOM
VICTUHHBIN pacTBOP, a KaKas — KOJUIOUIHBIN.

Cnenatb BBIBOJA O PACTBOPUMOCTH IUTACTHUIHBIX MUTMEHTOB B BOJAC W B
opranmdeckoMm pactBoputesne (cnuprte). CIUpTOBYIO BBITSKKY HCIOJIb30BaTh B
CJIEIyIOIUX paboTax.

Pat6ora Ne 10. CniekTpsbl norsomenuss xjaopoduiia

Mamepuanst u 060pyoosanue: 1) KOHICHTPUPOBAHHAS CIUPTOBAS BBITSHKKA MUTMEHTOB
3eN€HOr0 JIMCTA; 2) IITATUB C IBYMS JIallKaMHu; 3) CIIUPT; 4) CIEKTPOCKOIT; 5) HACTOJIbHAS JIaMIIa;
6) mtatuB ¢ mpobupkamu (5 mT.); 7) NUNETKU rpaayrupoBaHHbie HA 5 — 10 mut (2 mT.); 8) BETHBIE
KapaH/aly.

Lenv padompr. VI3yunTh CHEKTPHI MOIJIOLIEHUSI PAcTBOPOB Xjopoduiiia
pa3HOM KOHILIEHTpaluu, pa30aBiisii BBITSDKKY M3 3€JEHOrO JIMCTa B Pa3HBIX
COOTHOILIEHHUSIX.

X00 padompl. HanpaBUTh CIEKTPOCKOIT HA UICTOYHUK CBeTa, OTpEerympoBaTh
HIMPHUHY LIEJIM HAa KOHIE TPYObl CHEKTPOCKONAa TakK, YTOOBI CIEKTpP MOIYYMJIICS
YETKUN U JOCTATOYHO SPKUHU (IIPU CIUIIKOM IIMPOKOMN HIETU CHEKTpP MOJydaeTcs
Pa3MBITBIN, IPY OYEHb Y3KOM I1€JIM OCBEIIEHHOCTh CIEKTPA HEIOCTATOYHA).

Hanuts uccrenyemslii pacTBOp B MPOOUPKY U 3aKPEMUTH €€ B JaKe MITaTUBa
nepes IIEJNbI0  CHEKTPOCKoma. M3yduTh CIEKTphl IOIVIOLIEHHUS pPacTBOPOB
xJjopoduiia pa3HONW KOHIIGHTpPAllMU, pa30aBiisis BBITSDKKY U3 3€JIEHOTO JIMCTa B
otHomeHusx 1:1, 1:3, 1:5u 1:15.
3apucoBath CHEKTPHI 1O (popme, MPUBEIEHHON B TAOIHIIEC, TPUUEM TOTIIOIIEHHbBIE
YYaCTKHU 3aKPACUTh YEPHBIM, & BUJIMMBIE YYACTKH — COOTBETCTBYIOIIUM LIBETOM.

PactBopbI CriekTpsl orjomieHus xjaopoduiuia (a+b

xjopoduia b C r 3 XK O K

He pa3Benénnsiit

Passenenue 1:1

Passenenue 1:3

Passenenue 1:5

Passenennel:15

B BeIBOgax yka3zarb MakCUMyMbl M MHUHUMyMbI mnornomeHnus ©OAP
IIUTMEHTAMHU 3€JIEHOIO JIUCTA.

PaGora Ne 11. OnpenesieHne MHTEHCUBHOCTH JbIXaHHMS M0 KOJUYECTBY
BbIIeJIeHHOT0 CO?2
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Mamepuansl u 060pyoosanue: TpOpOCIIUE M HEMPOPOCIINE CEMEHA, MOYKH, JIUCThS,
cTebnn, IBETKH M JOpyroil pacturenbHbiii martepuan; 0,025 pactsop Ba(OH)2 B Oythiim,
COCIMHEHHOW C OropeTKol, OyThUIb M OIOpeTKa 3aKphIThl MPOOKaMH, B KOTOPHIC BCTABJICHBI
TpyOKH ¢ HaTpoHHOU u3BecThiO; 0,0250 HCI B GropeTke ¢ mpHCIIocoOaCHHEM [IJIsl TUTPOBAHHMS,
¢denondranent B KaneIbHHIIE; BECH C pa3HOBECAMH; OJIMHAKOBBIC KOHMYECKHE KOJObI Ha ~ 250—
300 mut ¢ pe3nHOBBIMHU TTPOOKAMH, B KOTOPBIE BCTABJICHBI METAJUNIMUECKHUE KPIOYKH (3 IIT.); KyCKH
mapau 10*10 cMm (2 mit.); cTakaH ¢ BOJIOM

Ilenv pabomel: 3HAKOMCTBO C OTPECIICHHEM WHTCHCHBHOCTH JIbIXaHUS B
3aMKHYTOU CHCTEME METOJIOM KOJIOPUMETPHH.

Xo00 padompl. TlomecTuTh HaBecKy ucciemyemoro marepuana (5-10 r) B
MapJIeBbI MEIIOYEeK M TPUKPENUTh €ro K MpoOKe KPIOYKOM, BCTABICHHBIM B
poOKy.

[IpoBectu npoOHYIO0 COOPKY YCTaHOBKHU, POBEPUB, CBOOOIHO JIU MPOXOJIUT
MEIIOYEeK C MaTepHajioM 4epe3 Topiio KOJOBl M HE OIYyCKAeTCS JIM OH CIIMIIKOM
HU3K0. BHectn B konly 2-3 kamm deHondranenHa u HanuTh 10 mi pacTBopa
Ba(OH), BricTpo onmycTuTh K010y B MaTepHall, Cierka CMOYHMTH IPOOKY BOJIOM (IS
TEPMETUYHOCTH) U TUIOTHO (BpaliaTeIbHbIM ABUKEHUEM) 3aKPbITh KOJIOY TPOOKOM.
3amucath BpeMs Hayana SKCIO3UIIUH.

3adaua pabomuvl — cpaBHEHNE MHTEHCUBHOCTH JIBIXaHUS Pa3HBIX OOBEKTOB.
JIJ1st 3TOTO HYXHO B3ATh JIBE KOJIOBI M TIOMECTHTHh B HUX Pa3HBIC YACTH OJHOTO U
TOTO K€ PAaCTEeHHUs, HAIIPUMED, JIUCThS U CTEOJIN, WIIK MPOPOCUINE U HEMPOPOCIINE
CeMeHa U T.I.

B xonTponpHyO (MycTyto) Koa0y Takxke HamuTh 10 mur Oaputa, 2—-3 Karu
dbenondTanenna u MIOTHO 3aKpbITh TPOOKOH. KosObI ¢ 00beKTaMu, coepKaIuMu
XJOpoPMIUI, HEOOXOJUMO Ha BCE BpEMS OIbITA MMOMECTUTh B TEMHOTY s
UCKJIIOYEHHUSI npoliecca (POTOCHHTE3A.

Bpemsi or BpemeHm KOJOBI CJEAyeT OCTOPOXXHO TOKA4YMBaTh, YTOOBI
pa3pymnTh WieHKy BaCQOs;, nNpenarcTBYIONIyI0 NoJHOTE mnoromeHus CO;, He
JIOTTyCKasl TIOTaJaHusl HU OJHOM KaIlIk pacTBOpa Ha MEUIOYEK C MAaTEPUATIOM.

HeoOxomumo criemuTh 3a TeM, 4TOOBI OKpacka pacTBOpa OCTalach SIPKO-
posoBoii. Eciau jxe pacTtBop oOeciiBeunMBaeTCs, TO STO TMOKAa3bIBAaET, UYTO BECh
Ba(OH), wuspacxomoBan Ha cBszbiBanue CO;. B 3TOM ciyyae He0O0XOAMMO
HEMEUICHHO TNPWINTh u3 OropeTku 5 ma pactBopa Ba(OH), u crombko xe — B
KOHTPOJIbHYIO0 KOJOy. Jlmsi momydeHus Ooyiee TOYHBIX PE3YyJbTaTOB CJEAYyeT
MOBTOPUTH OIIBIT, COKPATHB JKcmo3unuio. Yepe3 1-2 yaca BBIHYTH Marepua,
OBICTPO 3aKpbITh KOJOYy TIPOOKOH M OTMETHTh BpEeMs OKOHYAHHUS OIIbITA.
OTTUTPOBATHh OCTABIIYIOCS IIEJI0Yb, MPUINBas uepe3 orBepctue B nmpodke 0,025H
HCl 1o wucuesHoBeHusi po30BOro oOTTeHKAa. UT0ObI W30€kKaTh YMCHBIICHUS
KOHIIGHTpAaIlMu pacTBopa Oaputa wu3-3a mnoryomenus CO, Bo3myxa, CIEAyeT
IIPOBECTH TUTPOBAHKE, 3aKPHIB KOJIOY PE3NHOBOM MPOOKOH C ABYMSI OTBEPCTHSIMU,
OJTHO M3 KOTOPBIX 3aKPBITO TPYOKOH C HATPOHHON HM3BECTHIO, APYTroe — TUIOTHO
BCTaBJICHHBIM KOHIIOM OropeTku. KOHTpombHYI0 KOJI0y MOXHO THUTPOBATh uepe3
20 MHHYT TIOCTIE TOTO, KaK HAJIUT pacTBOp OapuTa (3a 3TO BpeMs KOJIOy HEOOXOAMMO
MEePUOANYECKU B30AITHIBATD).
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Pesynbrar 3anucarh B TaOIUILY:

Hagecxa 06BeM Bpems Pacxox HCI, | MuaTencusH.
OO0BEKT > | Ba(OH), MJT JbIXaHUS,
r M HAyaJio | KOHEI[ | OKCHO3HMLUS | KOHTP. | OIBIT MI/T/4

NHTEeHCUBHOCTD JIBIXaHUS BBIYUCIISIOT IO opMyIie:
| = (a—b) 0,55/pt (8),
T7ie & — pe3yabTaT TUTPOBAHUS COACPKUMOTO KOHTPOJIBHOMN KOJIOHI;
b — pe3ynbTar TUTPOBAHUS COACPIKUMOTO OIBITHOM KOJIOBI;
0,55 — komuectBo Mr CO,, sxBuBanentHoe 1 mi 0,025u. HCI;
P — HaBecKa, T;
{ — skcro3unms, 4.
Cnenartp BBIBOJI, COIIOCTAaBUB HHTCHCUBHOCTD JIbIXaHUS Pa3HBIX 0OBEKTOB.

PaGora Ne 12. PUTMHYHOCTB pOCTa paccaabl TOMATA

Mamepuanst u 060pyooeanue’ pacTeHUs TOMATOB B ropIliKax; aykcaHorpad;
JieHTa aykcaHorpada

Ilenv pabomwi: Y paccanbpl TOMaTrOB HM3YyYUThb CYTOYHYIO PUTMHUYHOCTH
CKOPOCTH POCTa, 3a()MKCUPOBAHHYIO Ha JIEHTE ayKcaHorpadga.

X00 pabompr. CusATh ¢ aykcaHorpada JIeHTy U paciuudpoBaTh MOYacOBbIE
3HAUYEHUA HW3MEHEHUS BBICOTHI MOJOXKEHHMS  CaMoOIucla, O003HAYEHHOTO
COOTBETCTBYIOIIEH JHMHHMEW (KpuBOH). Pe3ynbTaThl pacmmm@poBKH 3amucaTh B
Ta0JIUITy:

V3MeHeHus BBICOTHI* Ha CkopocTsb pocra,

Bpewms, wac
JIeHTe ayKcaHorpada, MM MM/4ac

* YKCJIOBBIE 3HAUSHMSI BTOPOM KOJIOHKH YMEHBLINTh B 3 pa3a. DTH 3HAUCHUsS BIIUCATh B TPETHIO KOJIOHKY,
YTO COOTBETCTBYET CKOPOCTH pocTa nobera B Mm/4ac.

[TowyacoBble 3HaUEHUsI CKOPOCTU POCTA HAHECTH HA TpadUK, OTKIAIBIBAS 11O
ocu abcuucc Bpems (dac), a o OCH OPJAMHAT — CKOPOCTh pocTa. HaneceHHbie Ha
KOOpPJIMHATBl TOYKHA COCIWHUTH JIOMAaHOM JuHHEN. Ha OCHOBE CyTOYHOM KpUBOU
pOCTa CIENIaTh 3aKIFYEHNUE O €€ MAKCUMAJIbHOM U MUHMMAaJIbHOM 3HAUYEHUH.

2.2. OueHOYHBbIE CPEACTBA JJIA POMEKYTOYHOM aTTecTAlNH (IK3aMEHY)

1. ®usmonorus pacteHuid kKak Hayka. Metonbl ¢usnonoruu. CoBpeMeHHbIE
po0IeMbl (PU3UOJIOTUH PACTCHHM.

2. CtpoeHne U PyHKIUU OCHOBHBIX OPTaHOUIOB PACTUTENHLHON KIETKH.
3. Ctpoenue, cocTaB ¥ (PYHKIIMH LUATOILIA3MBI.

4. Ctpoenue u pyHKIIMM MEMOpaH.
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5. Ilormomienure 1 BeIAEJIEHNUE BEIECTB KIETKOM.
6. [lonsiTHE O OMORIIEKTPUYECKOM MTOTEHIUANIE KIETKH.

7. bBHOXUMHMYECKHUN COCTaB KJIETKU: HYKJIICUHOBBIC KHCJIOTBI U MAKPO3PTUYCCKUC
BCIICCTBA.

8. YrieBoabl B paCTEHUH, UX 3HaUueHUE. MOHOCaxapHIbl.

9. Onurocaxapubl U MOJIUCAXapUAbl B PACTCHUU, TIPUMEPHL.

10. AMUHOKHUCTIOTBI U O€JIKH, UX CTpOEHUE, Kiaccudukanus u GyHKIUU.
11. ®epMeHTHI U UX KIacCU(pUKAITHUSI.

12. JIunnael, ux 3Ha4eHue U crpoenue. KoncranTel macna.

13. Aacop6mus u nuddysusd, 3axkonsl Duka.

14. OcMmoc, ero 3Ha4eHNE B KU3HU PACTECHUN, OCMOTUYECKOE TaBJICHHUE.
15. [loHaTHE O BOJHOM MOTEHLIHAIIE.

16. I[IpoHnIIaeMOCTh UTOIIA3MBI JIJIsI BOJBI, MIOCTYTICHUE BOJBI B KJIETKY, 3aKOH
Bant-T'ododa.

17. ITocTynneHue BeneCTB B KJIETKY U IPOHUIIAEMOCTh IUTOIUIA3MBI.
18. Typrop, miazmMosuns, AEMaa3MoIn3, 3HAUCHUE B )KU3HU PACTCHUM.
19. 3HaueHue BOJbI B )KU3HU pACTEHU, €€ CBOMCTBA.

20. ®opMBbI BOJIBI B PACTEHHH, U €€ (PU3UOJTOTHYECKAS POJIb.

21. TepmoguHaMU4YeCK€ OCHOBBI BOJJOOOMEHA.

22. IlornomieHrue BOIBI paCTEHHEM, KOpPHEBAas CHUCTEMA KAaK OpraH MOIJIOIICHUS
BO/IBL.

23. OCHOBHBIE IBUTATEIIM BOJHOTI'O TOKA.
24. CocrostHue ¥ (popMbI TOYBEHHON BOJBI.

25. Koabdumment 3aBsamanus. MepTBoiii 3anmac Bojabl. DHU3MOIOTHYECKH CyXUE
TTOYBHI.

26. KopHeBoe naBieHue, €ro 3aBUCUMOCTb OT BHEIIHUX U BHYTPEHHUX YCJIOBHM.
27. Tpancnupanus, €€ 3Ha4eHUE B KU3HHU PACTEHUM.
28. CTpoeHue yCThUIl, X 3HAYCHUE B )KU3HU PACTECHUI.

29. Buap!l Tpancnupanuu.
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30. OCHOBHBIE MEXAHU3MBI, PETYJIHPYIOIIUE YCTHUUHYIO TPAHCIUPALIHIO.

31. CyrouyHass QUHaAMHMKa COCTOSIHUSI YCThbUI[ M €€ 3aBUCUMOCTh OT BHEUIHUX
YCIIOBUU.

32. Iloka3arenu 1 METOIbI ONPEIEICHNS TPAHCTIUPALUU.
33. D PexkTUBHOCTD UCTIONB30BAHUS BOJIbI IOCEBOM.
34. ®U3M0IOrMYECKUE OCHOBBI OPOILIECHHS.

35. Hcnonb3oBaHue MapaMeTpoB  BOJOOOECIIEUEHHOCTH  PACTEHUU  TIpH
MIPOrPaMMHUPOBAHUU YPOKAEB.

36. Ponb 3en€HBIX pacTeHU 1 3HAYEHUE Tporiecca (OTOCUHTE3a

37. Jluct kak opran ¢OTOCHUHTE3A.

38. XJ10poI1acTsl, UX CTPOCHUE U XUMHUYECKUIN COCTAB.

39. [IurMeHTHI 3€NEHBIX PACTEHUI.

40. X¥MHUYECKHE U ONITUYECKHE CBOMCTBA XJIOpOPUILIA.

41. ConHeuHBIN CBET KaK UCTOYHUK DHEPTUU B Mpoliecce POTOCUHTESA.
42. Metonpl onpenenieHns GOTOCHHTE3a CENbCKOX03IMCTBEHHBIX PACTCHHUH.
43. XemuocMoTrueckasi teopus oopazoBanust ATO I1. Mutuena.

44. [luknnueckoe U anukindeckoe GotopochopuanpoBaHue.

45. CBeToBBIC peakiuu (PoTocUHTE3A.

46. TemHoBbIe peakiuu GpoTocuHTe3a, Uk KanbpuHa.

47. PaznooOpa3zue mnytedt Qorocunteza, C4- myth (umkin Xerya-Cneka), myTb
TOJICTSTHKOBBIX.

48. doToapIXaHHUe.

49. BiusHue BHEIIHUX U BHYTPEHHUX (HDaKTOPOB Ha npouecc GOTOCUHTE3A.
50. MeTobl n3ydeHus moka3areseil oTocuHTesa.

51. JIneBHOM, CYTOYHBIN U CE30HHBIN X0 (HOTOCHUHTE3A.

52. ®OTOCUHTE3 U ypOKail, yTH MOBBIIIEHUS MTPOTYKTUBHOCTU (DOTOCHHTE3A.
53. 3HaueHue AbIXaHMS B KU3HU PACTEHUM.

54. I'nuxonu3. 'eneTndeckas CBsi3b MEXK/1y JbIXaHUEM U OpOKEHUEM.
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55. ITpoMekyTOYHBIE MPOAYKTHI IbIXAHUS.

56. Huxn Kpebca u oxucnurenbHoe GocPopruinpoBaHue.

S7. @epMEHTHI IbIXAHUS.

58. Teopus oxucnenusa A.llammaguna n A.baxa.

59. Cy6cTtparthl nbixanus. JlprxarenbHbiil KO3 GUIIUEHT.

60. IlenTo30¢ochaTHBINA ITyTh ABIXaHUS.

61. ' TmoxcuiIaTHBIN My Th AbIXaHUS.

62. [lorynoneHne MUHEPAIBHBIX BEIIECTB PACTEHUEM.

63. OU3M0JIOrHYECKAs POJIb MAKPOIIJIEMEHTOB.

64. OU3M0IOrNYECKast pOJIb MUKPOIJIEMEHTOB.

65. [lornomeHne MUHEPAIbHBIX BEIIECTB PACTEHUEM.

66. dusnosiornyeckas poib azota. KpyroBopor aszora B mpupo/e.
67. Knaccudukanus 3ieMeHTOB B pacTeHusX. OpraHoreHbl ¥ 30JIbHbIC AJIEMEHTHI.

68. ITokoil. Buael nokos. @usnonaornyeckre 0CHOBbI MOKOs. CriocOObl HAPYIICHHUS
Y TIPOJJIEHUS] TIOKOS.

69. JIBukeHus pacteHui. Tponu3Mbl U HACTHUH.
70. Poct pactenuii. @a3bl pocTa KJIETKU U UX PU3NOIOTrHYECKast Pojib.

71. ®uroropmonsl. Bzaumoneiicteue purorapmoHoB. OCOOCHHOCTH UX ICUCTBUS U
IIPUMEHCHMUS.

72. TepmonepuoausM CebCKOXO3SIUCTBEHHBIX PACTCHUM.

73. @oToneproau3M pacTeHud. POTONEPUOIUUECKUE TPYIINbI PACTEHUM.
74. @akTOpHl, PETYIUPYIONIUE POCT CEIbCKOXO3SIMCTBEHHBIX PACTCHUMN.

75. MexaHn3Mbl YCTOWYHUBOCTH.

76. Mopo3ocToikocTh pacTeHuit. CriocoObl MOBBIIIEHUS MOPO30CTONKOCTH.

77. Xo0moIOCTOMKOCTh pacTeHHil. DH3M0I0ro-OMOXMMHUYCCKHE H3MECHCHUS
TEIJI0IIOOUBBIX PACTCHU MPU TTOHMKEHHBIX MTOJIOKUTEITBLHBIX TEMITEpaTypax

78. 3UMOCTOMKOCTh pACTEHHM KAaK YCTOMYMBOCTH KO BCEMY KOMIUIEKCY
HEOIaronpusITHbIX (PaKTOPOB MEPE3UMOBKHU.
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79. 3acyxoycToiuMBOCTh pacTeHuil. OcoOEHHOCTH BOJIOOOMEHAa KCEpPOPUTOB U
Me30(uTOB. /lnarHocTuka 3acCyXoyCTOMYHUBOCTH.

80. 3acyx0- 1 )KapOyCTONYUBOCTb.

81. ConeycTolunuBOCTh pacTeHuid. Turbl ranoguToB. Bo3MOXHOCTH MOBBIIICHUS
COJICyCTOMYMBOCTH.

82. IT'a30yCTONYMBOCTBH, PAJAUOYCTOMUYUBOCTh M YCTOMUYMBOCTH PACTCHUH K
UHDEKIIMOHHBIM 0OJIE3HSIM U BPEIUTEIISIM.

83. ®duzuonorusi GopMUPOBAHUS CEMSIH, TUIOOB U APYTUX MPOTYKTUBHBIX YacTeH
pacTeHUN U LIEHO30B.
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