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1. ITACITOPT ®OHJIA ONEHOYHbIX CPEJICTB

1.1. Ob6sacTh NpUMEHEHUA

®onpg oueHouHblx cpeactB (POC) — HeoTbemiiemMas yacTh pabouei
IpOrpaMMbl JTUCHUIUIMHBL (Moayiis) «®PU3HOIOrUsS pacTeHUID» U NpeaHa3HAuYEH
JUIsL KOHTPOJIL U OLIEHKH 00pa30BaTeNbHbIX JTOCTHKEHUH CTYJIEHTOB, OCBOMBIIUX
IporpamMmy JTUCUUILIUHBL (MOIYIS).

1.2. leau 1 3agaum PoHAA OLEHOYHBIX CPEICTB

Hemp @®OC — yCTaHOBUTb COOTBETCTBHE YPOBHS  IOATOTOBKH
oOyuatomerocsi TpeboBanuss ®PI'OC BO — OakanmaBpuarT 1O HampaBICHUIO
nonrotoBku 44.03.05 Ilemarormdeckoe oOpa3zoBanue (¢ ABYyMS NPOPUIAMHU
NOJIFOTOBKH), YTBEPKICHHBIM NpUKa30oM MUHUCTEpPCTBA HAYKHM U BBICIIETO
obpazoBanus Poccuiickoit ®eneparuu ot 12.02.2018 1. Ne 125 (c u3BMEeHEHUSIMU U
nomnonHeHussMu) u [lpodeccrnoHanbHbIM cTaHAApTOM, YTBEpXKACHHBIM [Ipukazom
MuHuctepcTBa TpyAa U colualbHOM 3amuThl Poccuiickoit ®denepanuu «O0
YTBEPKJICHUU MTPOPECCUOHAIBHOTO cTaHaapTay oT 18 okTs0ps 2013 r. Ne 544 4.

1.3. Ilepeyenr KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOM NpogeccHOHATBHOM 00pa30BaTeIbHOM NPOrPaMMbI

[Ipottlecc  ocBOGHMSI ~AWCHUUIUIMHBI  HampaBieH Ha  (OPMUPOBAHHE
CIEAYIOUIUX KOMIIETEHIIUM U NHANKATOPOB UX JOCTUKEHUS:

Kox mo ®I'OC BO | NuaaukaTop 10CTHKEHUS

Oo6menpoheccHnoHATLHBIC

OIIK-8 cioco6en ocymecTBiath | OIIK-8.1. IlpumeHsier MeToapl aHaM3a TEIaroru4ecKoi
NeIarOrMYECKYIO JESITeIbHOCTh | CUTyallul, NPOQECCHOHATBHONH peiieKCHH Ha OCHOBE
Ha OCHOBE CIIELUAJIbHBIX CIELUAIbHBIX HAYYHBIX 3HAHUH.

Hay4YHbIX 3HaHHI OIIK-8.2. TIIpoexktupyeT W OCYHIECTBISACT Yy4eOHO-
BOCIUTATENIbHBIN MPOLECC ¢ ONOPON HA 3HAHHSI OCHOBHBIX
3aKOHOMEPHOCTEH BO3PACTHOTO PAa3BHTHS KOTHHUTUBHOW H
JMYHOCTHOU cep o0ydaromuxcs, HaydHO-000CHOBAHHBIX
3aKOHOMEpPHOCTEH OpraHu3aINH 00pa3oBaTENHLHOTO
npoiiecca.

[TpodeccuonanpHbie

[IK-1cnocoben  ocymectBiars | [IK-1.1.  Hcnonp3yeT  coBpeMeHHblE  METOABl U
IeJarOTHYECKYI0 JIeSTEIbHOCTh | 00pa30BaTEIbHbIE TEXHOJIOTUH B IPOIECCE PeaTH3aLUH
1o IIPOEKTHUPOBAHUIO U | 00pa3oBaTeIbHOTO  IpoIecca B COOTBETCTBUH  C
peanu3anuu 00pa3oBaTENbHOTO | TpeOOBAaHUAMU  CTAaHAAPTOB B 00pa3oBaTeNbHBIX
nporecca B COOTBETCTBMM C | OpraHM3alUsAX HA4ajJbHOIO OOILEro, OCHOBHOIO OOIIEro,
TpeOOBaHUSAMHU CTAHJAPTOB B | CPEIHEro O0IIEero 0Opa3oBaHMsL.

00pa3oBaTeNbHbIX [IK-1.2.  IIpoektupyer  pe3yiabTaTbl  OOy4YeHHS B
OpraHH3aIHIX HAYaJbHOTO | COOTBETCTBHM C HOPMATHBHBIMU JOKyMEHTaMU B cdepe
o0miero, OCHOBHOroO o001miero, | 0OpazoBaHus, BO3PACTHBIMHU 0COOCHHOCTSIMU

CpexHero oomiero oopa3oBaHus | OOYJArOIIUXCS, TUIAKTUICCKIMHE 3a/1a4aMH YPOKa.

[1K-1.3. Ilnanupyer ¥ MPOBOAUT 3aHITUS 1O Y4eOHOMY




NpeIMeTy C HCIOJIb30BAHUEM CpPEACTB TUArHOCTUKH, B
COOTBETCTBHH C TUIAHUPYEMBIMH PE3yJIbTaTaMH OOydeHMUs,
B OpraHM3alMsiX HAYaJIbHOTO, OCHOBHOTO U CPEIHETO
o0pa3oBaHMsI B  COOTBETCTBHM C  TpeOOBaHUSIMHU
00pa3oBaTEeNbHBIX CTAHIAPTOB.

I1IK 1.4. Crocoben pa3pabareiBaTh MPOTpamMMbl YIeOHBIX

JTUCIUIIMH B paMKaxX OCHOBHOW 00111e00pa3oBaTeIbHOM

oporpaMMbl B COOTBETCTBUM €  TpeOOBaHUSAMHU
denepanbHBIX ~ TOCYIApCTBEHHBIX  00pa3oBaTeIbHbBIX
CTaH/IapTOB

[MK-1.5. OcymiecTBisieT peanu3anuio 00pa30BaTEIbHOTO
mporecca B COOTBETCTBUU C TPEOOBAHUSMHU CTaHIAPTOB B
00pa3oBaTEeNbHBIX OPTaHU3AIMAX HAYaJBHOTO OOIIEro,

OCHOBHOT'0 OOIIIETO, CPETHEro 00IIero oopa3oBaHms

1.4. Jransl GpopMUpPOBAHMSA KOMIECTEHIHA W CPEeACTBA OLCHUBAHMS

YPOBHS UX ¢)OPMHPOBAHHOCTH

Jransl popmupoBanusa komnereHuuii | Komnerenunu KoHTpo1bHO-011€HOYHbIE
cpeacTBa / crocoo
OlleHUBAHUS

Tema 1. Beemenne B mucuurummnay | OIIK-8, [IK—1 | ycTHBI onpoc;

«®Dusnonoruss pacrenuit». I[lpupoma u

byHKIIUU OCHOBHBIX XUMUYECKHUX

KOMIIOHEHTOB PAaCTUTENIbHOM KJIETKH.

Tema 2. ®epments! pactutenbHol kinetkd. | OIIK-8, IIK—1 | ycTHBII  ompoc;  BBIIOJHEHHUE
1a00paTOPHBIX 33aJaHUI

Tema 3. CrpykrypHas u sHepreruueckas | OIIK-8, IIK—1 | ycTHbII ompoc; BbIIOJHEHHUE

OpraHM3aIys PAaCTUTENbHOMN KIETKH. 1a00paTOPHBIX 33JaHUI

Tema 4. [lornoienue BOAbl paCTCHUEM. OIIK-8, [IK—1 | ycTHBI o0mpoc; BBHIIOJIHEHHE
1a00PaTOPHBIX 33aJaHUI

Tema 5. JIuct kak oprad TpaHCIIUpPALIMH. OIIK-8, [IK—1 | ycTHBIi o0mpoc; BBHIIOJIHEHHE
1ab0paTOPHBIX 3aJaHUN

Tema 6. Bogublii 6anaHc 1 MEXaHH3M €ro OIIK-8, ITK—1 | ycTHBIi OmpoC; BBIIOJIHEHHE

peryJIupoOBaHUsl Y PACTEHUI pa3TUYHbIX 1abopaTOPHBIX 3aJlaHuH,

HKOJOTUYECKUX TPYIII. pedeparbl, TUCBMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

Tema 7. dusunosornyeckas posib | OIIK-8, IIK—1 | ycTHBIE ONpPOC; BBINOJHEHUE

OTAENBHBIX  DJIEMEHTOB  MHMHEPAJIBLHOTO 1abopaTOPHBIX 3a/IaHH;

MUTAHUS MOATOTOBKA JOKJIaa u
MIPE3CHTALIUN

Tewma 8. [lornotutensHas u BeiaenutenbHas | OIIK-8, [IK—1 | ycTHBII  ompoc;  BBINOJTHEHUE

JESITEIBHOCTh KOPHEBOM CHCTEMBI 71a00PATOPHBIX 3aJaHUN

Tema 9. @wusnonornyeckue ocHOBbI | OIIK-8, [IK—1 | ycTHBII OIpoOC; BBINOIHEHUE

IpUMEHEHUs y1o0peHuit 712a00paTOPHBIX 33JaHUI

Tema 10. Crpykrypnas opranuzanus | OIIK-8, [IK—1 | ycTHbII Ompoc; BBINOJTHEHUE

(hOTOCHMHTETHUYECKOTO anrmapara pacTCHUM J1a00paTOPHBIX 3aaHUI




Tema 11. CBetoBas ¢aza ¢porocunTesa OIIK-8, ITIK—1 | ycTHBI OmpoC; BBIOJHEHHE

71a00PATOPHBIX 3aJaHUI

Tema 12. Ilyts yrumepoma B ¢orocuntese | OIIK-8, [IK—1 | ycTHbIli ompoc; BBIIOJIHEHUE

(TemHoBas (haza porocuHTE3a) 71a00PATOPHBIX 3aJaHUI
Tema 13. 3aBucumocts ¢otocunte3a ot | OIIK-8, [IK—-1 | ycTHBII ompoc; BBHIIOTHEHHUE
(aKTOPOB BHEIIHEH CPEIbI 1abopaTOPHBIX 3a/IaHuH,

pe(bepaTLI, INMCHbMCHHBIC OTBCTEI
Ha BOIIPOCHI, TCCTUPOBAHUC

Tema 14. O0mas xapakrepuctuka apixanus | OIIK-8, IIK—1 | ycTHbII ompoc;  BBIIOJHEHHUE

U ero (epMeHTHas cUcTeMa 71a00paTOPHBIX 3a1aHUH

Tema 15. [Ilpespamenue BemectB u | OIIK-8, IIK—1 | ycTHBII ompoc; BBIIOJHEHHUE
BBIIEJICHUE DHEPIMM B  JbIXaTEJIbHOM 1a00paTOPHBIX 33JaHUH
npolecce

Tema 16. Kuneruka apixanus u ero poib B | OIIK-8, [IK—1 | ycTHBII Ompoc; BBINOJIHEHUE
IPOAYKLIMOHHOM IpOLIEcCce 12a00paTOPHBIX 33JaHUH

Tema 17. O0men opranmueckux BemecTB B | OIIK-8, [IK—1 | ycTHBIII ompoc;  BBHIIOTHEHHUE

pacTeHUH 1a00paTOPHBIX 33JaHUI
Tema 18. Cunre3 HyknenHoBbiX KuciaoT u | OIIK-8, IIK-1 | ycTHBII ompoc; BBIIOJHEHHUE
caMOCOOpKa KJIETOYHBIX CTPYKTYP 71a00PATOPHBIX 3aJaHUI
Tema 19. BeniectBa BTOpH4HOTO OIIK-8, [IK—1 | ycTHBI oOmpoc; BBIOJHEHHE
IIPOUCXOXKICHUS U UX POJIb B PACTEHUSIX 1a00paTOPHBIX 33JaHUI
Tema 20. O6mue 3akonomepHocTH pocta U | OIIK-8, [IK—1 | ycTHBIH ompoc; BBIOJIHEHUE
pa3BUTHS pacTeHUI nabopaTOpHBIX 3aJlaHuH,

pe(bepaTLI, INHMCHbMCHHBIC OTBCTEHI
Ha BOIIPOCHI, TCCTUPOBAHUC

Tema 21. ®UTOropMOHBI OIIK-8, [IK—1 | ycTHBII OmpOC; BBHINIOJIHEHHE

71a00PATOPHBIX 3aJaHUI

Tema 22. Kynberypa nzonupoBansbix Tkanen | OIIK-8, IIK—1 | ycTHbII ompoc; BbIIOJHEHHUE

U KJIETOK pacTeHH 71a00paTOPHBIX 331aHUHN
Tema 23. 3aBucumocts pocta u paspurus | OIIK-8, [IK—1 | ycTHBII ompoc; BbIIOJHEHHUE
pacTeHuii oT (hakTOPOB CPE/IBI. 1a00paTOPHBIX 3aaHUHN

PuU3HOI0THs TOKOS Y PACTCHUM

Tema 24. @uzuonornyeckue ocHOBbI | OIIK-8, [IK—1 | ycTHBII OIpoOC; BBINOJIHEHUE
YCTOMYMBOCTH PACTEHUN K IEPUOAUYECKH U 1ab0paTOPHBIX 3aJaHUM

CIIy4aifHO AEWCTBYIOUIMM (aKkTopam cpeibl

[Ipomexxyrounas arrecTanus 9K3aMeH (YCTHBII)

1.5. Onucanue nokaszaresed (pOPpMHUPOBAHUS KOMIIETECHIMMT

Kon Pe3yabTaTsl chopMHPOBAHHOCTH
KOMIIeTCHIIUH
OIIK-8 3HATh: 0COOEHHOCTH CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3aluu

PacCTUTEIBHOIO OpPraHU3Ma; XUMUYECKUI COCTaB PACTUTEIBHOTO OPraHU3Ma;
pPOJIb OTHENIBHBIX XMMHMYECKHUX 3JIEMEHTOB B XKU3HEICATEIBHOCTH PACTECHUI;
COBPEMEHHBIC TPEJACTaBICHUS O (U3MOJIOTUH  PACTHUTEIHHON  KIETKH,
dorocuHTEe3a, JABIXaHWS, pOCTa MW PAa3BUTHUSA pACTEHUH; COBPEMEHHBIC
TEXHOJIOTUH 0OYyUEHUS U JHATHOCTHKH.

YMeThb: CUCTEMATU3UPOBATh 3HAHUS O PACTUTEIBHOM OPraHU3Me, I10JTyYEHHBIE
OPU H3YYEHUU HAyYHOM JIUTepaTypbl; OOBIACHATH pPOJb OUOJOTHYECKUX
MeMOpaH B JKU3HEAEATEIbHOCTH KIIETKH; PACKPBITh MEXaHU3Mbl MPOTEKAHUS
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OCHOBHBIX (DPM3MOJIOTHUECKUX IPOIECCOB; CPAaBHUBATh U JENaTh KOHKPETHBIC
BBIBOJIBI; TpaHc(hOpMUpOBaTH yueOHBIE HABBIKM B TNPO(ECCHOHAIBHEIC,
OPUMEHATh 3HAaHUS 10 (U3MOJNOTHH pPAacTeHHH 1 (HOPMHUPOBAHHS
MaTepUATMCTUYECKOT0 MUPOBO33PEHUS MBIIIJIECHUS IIKOJIbHUKOB

BJIa/leTh: (PHU3HOJIOTMYECKUMH MOHATUAMH HEOOXOTUMBIMHU ISl PELICHUS
NEJArOrNYECKUX U HAyYHO-METOJMYECKUX 3a/ay; Hay4HOW TEPMHUHOJIOTHEH,
NPUMEHSEMON /Il ONUCAHMS OCHOBHBIX (PH3HOJIOTHYECKHX IIPOIIECCOB;
HaBbIKAMU aHaJIKM3a (PU3HOIOTHYECKUX LIMKIIOB

[IK-1 3HaTh:  CHENU(PUKY  (UIUOJOTHMUECKUX  IPOILECCOB,  CBA3AHHBIX  C
OCOOCHHOCTSIMM ~ NPUKPEIUIEHHOTO THUIA CYIIECTBOBAHHS y PAaCTCHHHU;
MEXaHHM3Mbl TMPOTEKAHUSI M PETYJSLUH IPOIECCOB, CBS3aHHBIX C IKH3HBIO
pacTeHui (TOTJIOLNICHWE BOJBI W MHHEPAIBHBIX BEIIECTB, (OTOCHHTE3 U
IbIXaHWe, PpOCT M pPa3BUTUE); MEXaHM3Mbl aJaNTallid pacTeHHH K
U3MEHSIOUIMMCS YCIOBUSIM CpPE/Ibl; MEXaHM3MbI B3aUMOJICUCTBHUS PAaCTEHHH B
omoreoreHo3e; PU3NOIIOTUICCKYIO POJIb pacTeHUl B Orocdepe

YMeTh: T0JIb30BAThCSl COBPEMEHHBIMU METOAMU MCCIICAOBAHUS TIPU U3YUCHHU
pacTeHMH ¥ TMPOIECCOB, NPOTEKAIOIIMX B HUX; TIPAMOTHO H3JIaraTh
TEOPETHUYECKHII Marepuall O JKM3HH PACTHTEILHOTO OpraHW3Ma, BECTH
JHMCKYCCHUIO; MCIIOJb30BaTh 3HAHMs, MOJYyYEHHbIE B 3TOM Kypce, B CBOEH
NPAaKTHYECKON JeATeNbHOCTH; paboTaTh C TEXHUYECKHMM O0OpyI0BaHUEM
¢bu3HoNornuecKoi 1abopaTopur, IPH PEUICHUN TUIOBBIX NPO(ECCHOHATBHBIX
3amaq

BJajIeTh: METOJAaMH aHaiu3a (U3NOJOTHYECKOTO COCTOSHHUS PAaCTCHHU
METOJAMH JT1a0OPAaTOPHBIX M TOJEBBIX (PU3MOJOTMYECKUX HCCICIOBAHUM,
IKCIIEPUMEHTAIBLHBIX HaOJII0ICHUIA; TEXHUKON (HU3MOIOTUYECKIX
nabopaTOpHBIX paboT; OCHOBHBIMH HaBBIKAMU OOpaIlieHUs ¢ J1abopaTOPHBIM
00OpynOBaHWEM;  HaBbIKAMH  OOpaOOTKM ¥  aHaJW3a  IOJIy4aeMbIX
IKCIIEPUMEHTAIBHBIX JJAHHBIX; HABBIKAMH TPYIIIOBOH M WHIUBHIyaTbHOU
paboThl B X0/1€¢ Y4eOHOTO, Hay9HO-MCCIE0BATEIBCKOTO H MPOQecCHOHATBHO-
MeIarOrUYEeCKOro MpOIECCOB.

1.6. Kputepuu onleHUBaHUS KOMIIETEHI[UI HA Pa3HbIX 3Tanax ux (OpMUPOBAHUSA

CucremMa ouleHUBaHUA Y4eOHBIX IOCTUKEHUI CTY1eHTOB
04HOM opMBbI 00yUeHH S

Buja yueoHoii padboThl KoJsaunyecTBo 0a/1510B
BeinosiHeHUE 1a00paTOPHBIX pabOT M YCTHBIC OTBETHI 25
CamocTtosaTenpHas padora 30
KonTposibHas padbora 5
DK3aMeH 40
Hroro 3a cemectp: 100

Cucrema OICHUBaAHUSA y‘leﬁHle JOCTHKEHUI CTYAECHTOB




3204HO popMbI 00yUeHUA

Buja yueoHoii padboThl

KoaunuyecTBOo 0a/1710B

Brimonaenue 1a00paTOpPHBIX PadOT M YCTHBIE OTBETHI 25
KonTponbHas pabota 5

CamocTtosaTenbpHas padora 30
OKk3ameH 40
Hroro 3a cemecTp: 100

HaxkonureanHasa cucremMa ouneHuBanus mo 100-0ajabHo0M mkaJie

Yerpipexodaiu-
JIbHas
cucremMa
OLlEHUBAHMS
IK3aMeHa

100-
0aJlJIbHA
A IKAJa

BykBeHnHas mkaJua, coorBercrByromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBaHUA
3ayera

OTJIINYHO

90-100

A — OTIMYHO — TEOPETUYECKOE CO/Ep)KaHue
Kypca OCBOCHO IIOJIHOCTBIO, 0€3 MpoOesoB;
HEOOXOJUMbIE IMPAKTUUYECKHE HABBIKM pabOThl ¢
OCBOCHHBIM MaTepHajoM c(HOpMHUpPOBaHbI; BCe
IOPEIYyCMOTPEHHbIE  MpOrpaMMoil  00ydeHus
yueOHble 3aJlaHusl BBINOJIHEHBI, KadyeCTBO MX
BBITNIOJIHEHUSI OLIEHEHO YUCIIOM 0aJlIOB, OJIM3KUM K
MaKCUMaJIbHOMY

Xoporo

83-89

B — oueHb XOpOUIO — TEOPETUYECKOE COJIEpKAHUE
Kypca OCBOEHO IIOJHOCTBIO, 0€3 Tpo0enos;
HEOOXOUMbIE MPAKTUUYECKHE HABBIKM pabOThl ¢
OCBOEHHBIM MaTepuaioM B OCHOBHOM
c(OpMHPOBAHBI, BCE IPEyCMOTPEHHBIE
nporpaMMoii  oOydeHHs  y4eOHbIC  3aJaHus
BBITTOJIHEHBI, Ka4ecTBO BBITTOJTHEHUS
OOJBIIMHCTBA M3 HUX OLEHEHO YMCIOM Oalos,
OJU3KUM K MAKCUMaJIbHOMY

Xoporto

75-82

C — X0opo1Io — TEOPETUUECKOE COAEpKAHUE Kypca
OCBOEHO ITIOJIHOCTBIO; HEKOTOPBIE IIPAKTHYECKUE
HaBbIKM Pa0OTBl C OCBOEHHBIM MaTepHaIoM
c(OpMHUPOBAHBI HEJIOCTaTO4YHO; BCE
IIPEAYCMOTPEHHBIE IIpOrpaMMon o0y4YeHHS
yueOHble  3a/JlaHusl  BBIIOJHEHBl,  KayeCTBO
BBIIIOJIHEHUS. HM OJHOIO W3 HHUX HE OLICHEHO
MUHHMMaJIbHBIM YHUCIOM OalljIOB, HEKOTOPBIE BUJIbI
3a/1aHui BBINIOJIHEHBI C OIKUOKaMuU

Y nosnerBo-
PUTENBHO

63-74

D — yZ#OBJIETBOPUTEIBHO — TEOPETHYECKOE
coJiepKaHNUe JUCIUIUIMHBI OCBOCHO YaCTHYHO, HO
npoOesibl He HOCAT CYIIECTBEHHOTO XapakTepa;
HEOOXOJIMMBIC TPAKTHUYECKUE HABBIKH PaOOTHI
C OCBOCHHBIM  MaTepHajioM B  OCHOBHOM
c(hOopMHUPOBAHBI; OOJIBIIIMHCTBO
NPEIYCMOTPEHHBIX  HPOTpaMMoil  OOydeHus
y4eOHBIX  3aJaHWi  BBIMOJIHEHO, HEKOTOPHIC
U3 BBINIOJIHEHHBIX 33J[aHUH, COJIEPKAT OMIUOKU

Y nosnerBo-
PHUTENBHO

50-62

E - 1oCpencTBeHHO —  TEOPETHYECKOE
COIlep)KaHHME  Kypca OCBOEHO YaCTUYHO;
HCKOTOPEIC MNPaKTUYCCKUC HaBBbIKN pa6 OTbI

3aureHo




HE C(HOPMHUPOBAHBI, MHOTHE MPEIYCMOTPEHHBIC
nporpaMMoil  oOyueHust  y4yeOHble  3aJaHus
HE BBINOJHEHbl JMOO KayecTBO BBIIOJHEHUS
HEKOTOPHIX M3 HHUX OIIGHEHO YHCIOM OaioB,
0JIN3KUM K MUHUMAJIbHOMY

Heynosnerso- 2149 FX — HeynoBIETBOPUTENBHO — TEOPETHUECKOE
PHUTEIBHO coJiepKaHue Kypca OCBOCHO YaCTHUYHO; He 3auteno

HEOOXOJUMbIE TNPAKTUYECKHE HAaBBIKM pPabOThI

HE c(hOpMHUPOBAHEI; OOJIBIIMHCTBO

OPEeyCMOTPEHHBIX ~ TIporpamMmoil  oOyuyeHus
y4eOHBIX 3aJJaHUIl HE BBINOJIHEHO JUOO0 KayecTBO
UX BBHIIOJIHEHUS OIEHEHO YHUCIOM OaioB,
OJIU3KUM K MUHHMAaJIbHOMY npu
JOTIOTHUTEIILHOW CaMOCTOSITENILHON paboTe Haj
MaTepuajioM Kypca BO3MOJKHO  IIOBBIIICHUE
KayecTBa BBIIIOJIHEHUS YUEOHbIX 3a/1aHui

Heynosnerso- 0-20 F — HeynoBIETBOPHUTEIHLHO — TEOPETUUECKOE
PHUTEIBHO COJICp)KaHHWE Kypca HE OCBOCHO; HEOOXOIUMbIC
IIPAKTUYECKHE HaBBIKH paboThI
He C(OPMHUPOBAHBI; BCE BBIMOJIHCHHBIC y4eOHBIC
3a1aHUs cojepxar rpyObIe OIIHOKH,

JIOTIOJTHUTEIbHAS CaMOCTOsATEIbHAs padoTa Haj
MaTepuajoM Kypca He IPHBEIET K KaKOMY-JIH0O
3HAYMMOMY ITOBBIIICHUIO KAa4eCTBA BBIIOJIHCHUS
y4COHBIX 3aJJaHUI

1.7. O6pazen opopMiIeHHS IK3aMEHANUOHHOI0 O1JIeTa
MUHUCTEPCTBO IMPOCBEUIEHUS
POCCHUMICKOM ®EJIEPALIAN

®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIbHOE
YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUS
«JIYTAHCKHUM I'OCYJAPCTBEHHbBIN NEJATOIT'MYECKU YHUBEPCUTET»

2023/2024 y4eOHbIii roa

DOAKYJIIBTET ECTECTBEHHBIX HAYK
kadeapa 6uoJiornu

9K3aMeH (YCTHBIN/MTMCbMEHHBIN) M0 JUCHUTUTHHE «DU3HO0JI0OTHSA PACTEHUID)
Kon/nazsanus HaIpaBJICHUS IMOJITOTOBKH 44.03.05 Ileparornueckoe
oOpa3oBanue (c nBymsi npoduiasimu odpazoBanusi) buosiorusi. Jkosiorus
0DPO/3P0

3K3AMEHALIMOHHBIN BUJIET Ne 1

1.Uctopuss pa3Butuss (Gu3MOIOrUM pacTeHuil. Buabl npeBpalneHui,
COCTABJLSIIOLIME  JKU3HEHHBIE Ipouecchl y  pacteHuil.  OCHOBHBIE
HaIpaBJIE€HUS UCCIEA0BaHNUN B (PU3HOIOTHH PACTCHUM.




2.0CMOTHYECKHE CBOWCTBA PACTUTENBbHOU KJIETKH. [loHsATHE OcMOTHYECKOE
JIaBJICHUE, TYPIrOPHOE JAaBJICHUE, COCYIIAsl CUJIA KIIETKU.
3. XuMuYecKre U ONTUYECKUE CBOMCTBA XJI0poduiiia.

YTBepkIeHO Ha 3aceqaHuu Kadeapbl OMOJIOTHH,
npoToKOI Ne  oT«  » 2023 r.

3aBenyromuii kadenpoit H.B. Boisrnna

DK3aMeHaTop C.B. IleTrpenko



2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

2.1.0ueHoYHBIE CPeICTBA TEKYLIEro KOHTPOJIs (TUIIOBbIE)

Bomnpocsl AJ1st yCTHOT0 onpoca:

1. ®usnonorus pacTeHUI: IPEIMET, 33/1a4M U MECTO B CUCTEME
OMOJIOrMYECKUX TUCHUIUINH.

. CTpyKkTypHas opraau3anus pacCTUTEIbHON KIIETKH.

. XUMUYECKHI COCTaB, CTPOCHHE U (PYHKIITMH KJIETOUYHOMN CTEHKH.

. MemOpaHbI TPOTOIIIa3MBI, KX COCTaB, CTPYKTypa M (PYHKIIHH.

. MexaHu3MBbl OTJIOIEHHUS BEIIECTB PACTUTENBHON KIIETKHU.

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

. PerynaropHble CUCTEMBI KIETKU.

. Peakuuu npoTroruiazMel Ha MOBPEXKIAOIINE BO3ICHCTBHS.

. 3nauenne H20 B :xu3Hu pacrenuil. [lonstue 0 BOGTHOM pexuMeE, BOTHOM
OajlaHce ¥ BOAHOM JieUIINTE.

10. Coneprxanne u cocrossane H20 B pacteHusix. @opmsl BOJBI.

11. KopHeBas cucrema — Opras norjomeHus: BOIBI.

12. OcHOBHBIE JBUraTENN BOJIHOIO ITOTOKA B pacTeHuH. [1nay, ryrranus.
13. bronorudeckoe 3Ha4eHUE TpaHCIUpauuu. JINCT Kak OpraH TpaHCIIUPALUH.
14. MexaHu3M yCTbUYHOM PETYIUPOBKH TpaHCHUPAUU. THUIIBI YyCTBUUHBIX
JIBUOKCHUM.

15. 3aBHCUMOCTB TpaHCIIMPALMK OT BHEIIHUX YCIOBUU U €€ CYTOUYHBIA XOJ.
16. ®u3nosornyeckrue OCHOBBI OPOLIECHHUS C.-X. KYJBTYD.

17. ®otocunTtes. 3naueHue padbot K.A. Tumupszena B usyueHuu (OTOCUHTE3A.
18. JIuct kak opran (pOTOCHHTE3A.

19. XnopomnacTel, ©X COCTaB, CTPOEHUE U (PyHKIIUU.

20. [IurMeHTHI 3€7E€HOTO JUCTA, UX XUMUYECKAS] IPUPOJA, ONTHUECKHE
CBOMCTBa U 3HAYCHUE.

21. CetoBas ¢aza porocuntesa: Gporodpuzndeckuii ¥ GOTOXUMUYECKUNA TAIIbI
U X 3HA4YCHHUE.

22. TemuoBas ¢aza ¢orocunrtesza y C3 - pacrenuit (1uki KansBuna).

23. C4 — nyth doTtocuntesa (ki Xetda u CidKa): CYIIHOCTD U
Ouosornyeckas poib.

24. CyTouHasi TMHAMHUKa U CE30HHBINA X0]1 (HOTOCHHTE3A.

25. 3aBUCUMOCTD (DOTOCHMHTE3a OT BHEIIHUX U BHYTPEHHUX (PAKTOPOB.

26. JlneBHast TUHAMMKA U CE30HHBIC U3MEHEHUS (POTOCUHTE3A.

277. ®OTOCUHTE3 U ypOKail.

28. OCHOBHBIE MMOKa3aTeNM, XapakTepu3ytomue (OTOCUHTETHYECKYIO
AKTUBHOCTH PACTECHH.

29. luxnnueckoe 1 HeuukiInueckoe portodochopunrpoBaHue.

30. JIpIxaHue 1 €ro 3Ha4eHUE B )KM3HU PACTCHUI.

31. CyOcTpathl AbIXaHUS U IbIXaTENbHbBIN KO3PPUIUEHT.

32. Ctpoenue, cBOWCTBA U (PYHKITUU MUTOXOHAPUH.
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33. OxcunopenyKkTasbl, X XUMUYecKas mpupoa U GyHKLIHUU.
34.AnaspoOHas ¢aza: XUMHU3M, JIOKAIU3ALUs B KJIETKE U POJIb.
35.AspoOHas (aza: XuMHU3M, JIOKaIU3aUs B KIETKE U OMOJIOTHYECKas poib.
36.2neKTpoHHas! LIETb JbIXaHUsI U OKUCIUTENIbHOE (hOCHOpUIpPOBAHHE.
37.3aBUCUMOCTb JIbIXaHUS OT BHYTPEHHUX U BHEUIHUX (PAaKTOPOB.
38.MakponsieMeHThl, UX yCBOsieMble ()OPMBI U POJIb B )KU3HU PACTCHUM.
39.MUKpO3JIEMEHTBL, UX YCBOsIEMbIE (POPMBI U POJIb B )KU3HU PACTCHUU.
40.KopeHb Kak oprat MOIOMICHUS 3JIEMEHTOB MUHEPAIBHOTO MTUTAHMUS.
41.AHTaroH3M HOHOB, IPUPOAA U 3HAYCHHE B )KU3HU PACTCHUM.

42 .BnustHue BHENTHUX WX (DaKTOPOB HA MOTJIOIIECHUE (CBET, TEMIIEpaTypa,
KOHIICHTpAIUsl KUCJIOpOoAa U T.11.).

43 .IlpeBpanieHue a30TUCTHIX BEUIECTB B pacTeHUsX. 3HaueHue padort [[.H.
[IpssHUIITHUKOBA B MU3y4YE€HUHU a30THOTO OOMEHA.

44 .®U3M0JI0TUYECKUE OCHOBBI IPUMEHEHUS y100pEHUH.
45.®u3nonoruyeckas poib U CTPYKTypHas OpraHu3anus OJUKHETO U JAJIbHETO
TPaHCIOPTa 3JIEMEHTOB MUHEPAJIbHOIO TUTAHUS B PACTCHHH.
46.0c00EHHOCTH YCBOEHUSI MOJICKYJIIPHOTO a30Ta PACTCHUSIMHU.

47.Poct pacrenuii. @a3bl pocTa KIETOK.

48.Tunsl pocTa OPraHoB pacTEHUI (MEPUCTEMBI).

49.BnusiHue BHEIIHUX YCIOBHI HAa POCT pacTEeHUM (Temneparypa, BoJa, CBET,
KHCIIOPOJ, MUHEPAJIbHOE MMUTAHUE).

50.'opMoOHBI pocTa pacTeHH. AyKCUHBI, THOOEPEITMHBI U UX IPUMEHECHHE.
51.1IuTOKMHUHBI U APYTUE CTUMYJIATOPHI pocTa. IX mpuMEHEeHHeE B C.-X.
IIPOU3BOJICTBE.

52.PerynupoBaHue pocTa CBETOM. DKOJIOTrHYecKas poiib (PUTOXpoMa.

53. PocToBbIE KOPPENSLUMU U PETrE€HEPALIUN PACTEHHUIA.

54.0OHTOreHEe3 U OCHOBHBIE 3TAlbl PA3BUTHSI PACTECHU.

55./IBmkenus pacteHud. Tponu3Mbl, HACTUU.

56.I'my0oKkui 1 BBIHYKI€HHBIN TTOKOM pacTeHU, OMOJIOTMYECKOE 3HAUCHUE
IIOKOS.

57.Perynsiuus mporieccoB Mokos (ckapudukanus, crpaTuduKaims).

58 SpoBuzanus. Y cioBus HEOOXOAUMBIE IS €€ MPOXOKIACHUS.

59. ®oroneproausm. OTHOLIEHUE PACTEHUN K POTONEPUOIU3MY.

60. ®opMupoBaHH€e CEMSH U THTOA0B. PU3NOTOTMYECKUE OCHOBBI MOJIYYEHUS U
XpaHEHUs1 CEMEHHOTO MAaTEpHAJIA.

61. JKapoycTOMYMBOCTH paCTCHUM.

62. 3acyX0oyCcTOMYUBOCTh pacTeHuit. 3HaueHue padbot H.A. MakcumoBa B
W3YUYEHHH 3aCyXOYCTONYMBOCTH PACTCHHM.

63. Boauslii 6anaHc 1 3aBsjaHNE PACTCHHIA.

64. DKONOTUYECKHUE TPYIIIBI 3aCYX0yCTOMYHNBBIX PACTCHHM.

65. Xos010yCcTOWYNBOCTh pacTeHuil. CriocOObI MOBBITIICHUS
3aCYyXOYCTOMYMBOCTH PACTCHUU.

66. Mopo30ycTOHYMBOCTh pacTeHuid. [[puunHbl rubenu pacTeHuit oT MOpo3a.
67. BnusiHuEe OTpULATENIbHBIX TEMIIEPATyp Ha (PU3NOIOTUYECKUE POIIECCHI.
Crioco0bl 3aKalliBaHUs.
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68. 3UMOCTONKOCTh PACTCHUIA.

69. ConeycToitunBOCTh pacTeHuil. [[pHunHbBI BpETHOTO BIHSHUS COJIEH.

70. DKONOTUYECKHUE TPYIIIIBI COJIEYCTOMYMBBIX PACTECHUM.

71. 'a30yCTOMYUBOCTH PACTEHUM.

72. ®U310I0r0-0MOJIOTMYECKIE OCHOBBI YCTOMYMBOCTH PACTEHUN K
MHOEKITMOHHBIM 3a00JICBAHUSM.

73. @U3HMOJIOTUS CTAPEHUSI PACTCHUM.

74. ®U3MONOrMYEeCKue OCOOEHHOCTH 3Talla 3peJI0CTH U PAa3MHOKEHUSI.

75. Biustnue ynbTpaduosieTOBOro U3JIy4eHUs Ha (PU3HOIOTHUECKHE MPOIECChI
B PACTCHUH.

76. UTaTHOUTOPHI pOCTa pacTeHU (TeprieHONTHBIC U ()eHOIbHBIC HHTHOUTOPHI)

TeMbl 1151 IOATOTOBKY MYJIbTUMEAMUHBIX NPe3eHTAUNN U pedepaToB:

1.®u3nonorus 1 OMOXUMHUS pACTUTENBHOM KIIETKH.
2.®u3non0ro-o0MoXUMHUYECKHE IpoLecchl pacteHuil. oTocuHTes.
3.®u3no50ro-ONoXUMHUYECKUE NpoIiecchl pacTeHuil. [Ipixanue.

4 MunepanbHoe nutanue. GU3noorndecKkas poiib MaKpO3JIEMEHTOB.
S.MunepanbHoe tutanue. PU3NOTOrUYECKas poiab MUKPOIIEMEHTOB.

6. Poct n pa3Butne pacTeHmil.

7. ®UTOTOPMOHBI: THOOEPEITTNHBI, AYKCHHBI, INTOKUHUHBI.

8. IIpucrnoco6iseMoCTh U YCTOWYMBOCTD PACTEHUN K HEOIAaronpusaTHBIM
dbakTopam cpeibl.

[lenssMmu BbITIONIHEHUST pedepaTa g CTYACHTA SBISIOTCSA: OBJIAQJICHHE
HAYaJIbHBIMA HABBIKAMHU HCCIEOBATEIbCKON ACATENBHOCTH; (POPMUPOBAHUE
yMeHUM 00001IaTh M CHUCTEMATH3UPOBATh HAYYHBIM TEKCT; Pa3BUTHE YMEHUU
aHAJIM3UPOBATH U3YYEHHBIA MaTepUAlL.

dopManbpHble TpeOOBaHUS K TEKCTY pedepara onmpenessitoTcs 3HaYCHUSAMHU
napamMeTpoB, YCTaHABIMBAEMBIX B mporpamme Word.

[TapameTpsl cTpannnsl. [1ons: BepxHee — 2 ¢M, HUKHEE — 2 CM, JIEBOE — 3 CM,
npasoe — 1,5 cm. Pazmep OGymaru — A4.

®opmar. Hlpudt — Times New Roman, kerns — 14.

A63a11. BeipaBauBanue — no mupune. Otcryn: ciea — 0 cM, cripaBa — 0 cwm,
nepas ctpoka Ha 1,25 cm. HatepBan: mepenq — O nr., mocie — 0 nr.,
MEXKIYCTPOUYHBIA — OJMHAPHBIM.

Howmepa crpanun. IlonoxkeHne — BHHM3Y CTpPaHULbI, BBIPABHUBAHHE — OT
LHEeHTpa, Kerab — 12. Ha tuTyneHOM JcTe HOMEP HE mpocTaBisercs. Hymeparus
HAYMHAETCS CO CTPAHMIIbI OTJIABJIEHUS C HOMEpa 2.

3aroI0BKM MEYATAOTCS TI0 HEHTPY MOMYKUPHBIM MIPUPTOM 0€3 IMepeHOCOB
Y TOYKHU Ha KOHIIE.

Kpurepuu u mokazarenu, HCTIOIb3yEMbIE TIPH OIlEHUBaHUH pedepaTa
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XapakTepucTukKa

TpeOGoBaHuUs 1O CTPYKTYPE U 0POPMIICHHUIO

[IpoaykT camocTosITenbHOM paboOThl CTYIEHTA,
NPEJCTaBIISIIOIINNA COOOH KPaTKOE H3JI0KEHUE
B IMCHbMEHHOM BHUJIE MOJyYEHHBIX PE3YJIHTATOB
TEOPETUYECKOTO  aHaIM3a  OINpPEIeIICHHON
Hay4yHOU (y4eOHO-MCCIIEI0BATENbCKOM) TEMBI,
IJIe aBTOp pACKpBIBaCT CYTh HCCIEAyeMOM
npoOJaeMpl, TPHUBOAWT PA3IUYHBIE TOYKH
3peHwsl, a TaKKe UCIIOJIb30BAHHBIC
COOCTBEHHBIE B3TJISIIbI HA HEE.

Pepepar — cOop W  mpeAcTaBICHHE
MCUEepPIbIBAOIIEH MHPOPMAUU TI0 33aJaHHOMN
TEME M3 Pa3IMYHbIX UCTOYHHKOB, TIPUBEICHUE
MHTEPECHBIX (aKTOB

1) TUTYNbHBIN JHCT;

2) mmaH paboThl C
KaXJIOTO ITyHKTa;

3) BBeaeHue (0OOCHOBaHHE AaKTyaJbHOCTH,
BBIOPAHHOMW JUTSI U3yYSHHS TEMBI ISl TECOPHH H
MIPaKTHUKH),

4) TeKCTOBOE W3JIOKEHHWE Marepuajga o
BONPOCAM IUIaHA C HEOOXOJUMBIMU CCHUTKAMHU
Ha ucTo4uHukH (20-25 c1p.);

5) 3akiIrouYeHUE;

6) CIMCOK WCIOJIb30BAHHBIX JIMTEPATypPHBIX
HUCTOYHUKOB,;

7) IpUIIOKEHUsA, KOTOPbIE COCTOST M3 TaOJIHII,
doTorpaduii, fuarpamMm, rpad)uKoB, pUCYHKOB,
cXeM

YKa3aHuEM CTpaHHUIl

AJNTOpUTM OlleHHBaHUs pedepaTa

Tloka3arenu

bamn

YMeHue cTpyKTypUpOBaTh, BBIICIATH [NIaBHOE M 0000111aTh MaTepua:
-000CHOBaHUE aKTyaJIbHOCTH MPOOJIEMBI U TEMBI JIsI TEOPUU U IPAKTHKH;

-COOTBCTCTBHUC I1JIaHa TEMC peQ)epaTa;

-0XBaT IUIAHOM BCEX aCIEKTOB COPMYIUPOBAHHON TEMBI,
-COOTBETCTBHE COJIEpKAHUS TEME U IIaHy pedepara;

-TIOCTaHOBKA MPOOJIEMBI [T 00CYKICHUS;

-(opMynupOBaHUE BBIBOJIOB MO KaKIOMY maparpady;

-(opMyTUpOBaHUE BHIBOJIOB 11O BCEH paboTe;

-CUCTEMaTU3alMs U CTPYKTYPUPOBAaHHUE MaTepUaa;
-II0JIHOTA U ITyOMHA pacCKPBITUS OCHOBHBIX NOHSITUH TPOOJIEMBI;

-TpaMOTHOE HUCII0JIb30BAHUE TEPMUHOJIOTHH;
-COIIOCTABJICHUE PA3IUYHBIX TOUEK
3penus no npobiieMe U3yueHus;

-HaJIMYUe COOCTBEHHOW AaBTOPCKOW IMO3UIIHH,
dbopmynupoBaHue COOCTBEHHOI'O OILIEHOYHOI'O OTHOLIEHMSI K PaccMaTpUBACMOMY

BOIIPOCY.

0,5

CaMOCTOSITEIIBHOCTD  CY’KJICHUH;

YMeHue pa6OTaTI> C ICPBOUCTOYHUKAMMU:
-BBIJICIICHUC I'NIaBHOTI'O,
-aICKBATHOC
CJIOBaAMH HJIM C UCIIOJIb30BaHHEM
HUTHUPOBAHMUA,

-YMECTHOE U JOCTATOYHOE ITUTUPOBAHUE TICPBOMCTOYHUKOB,;
BBIOpPaHHOM

-UCIIOJIb30BaHHE
5—7 UCTOYHHKOB;

JUISL OCBEILEHUS

-KpYT, I10JIJHOTA MCIIOJIb30BAHHWA JIUTCPATYPHBIX UCTOYHHUKOB I10 HpO6J’I€M€

HU3JI0OKCHUEC MBICIIM aBTOpa IICPBOMCTOYHHKA COOCTBEHHBLIMU

0,5

TCMBI HE MCHECC

I'pamoTHOCTS:!

-oTcyTcTBUE OpdorpaduyecKkux, CHHTAKCUIECKUX, TyHKTYAI[MOHHBIX OIIHOOK;

-TPaMOTHOCTbH U KYJIbTYpa U3JI0KECHHUS;
- HAyYHBIA CTHJIb

0,5

YMmenue ohpopMIIATh TUCHMEHHYIO PaboTy:

-npaBUIIbHOE 0(POPMIICHHE CCBUIOK Ha UCIIOJIB3YEMYIO JTUTEPATYPY;
-TPaMOTHOE COCTaBJICHHUE CITMCKA UCTIOIb30BAHHON JINTEPATYPHI;
-co0Jr0/IeHre TpeOboBaHMi K oopMIIeHUIO U 00BbEMY pedepaTa

0,5
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| Witoro | 2

Kpumepuu oyenxu:

2 fanna cTaBUTCS, €CIU BBINOJIHEHBI BCE TPEeOOBAaHUS K HANUCAHUIO U
3amuTe pedeparta: o0o3HaUeHA TTpodIeMa U 000CHOBaHA €€ aKTyalbHOCTh, CICNIaH
KpaTKUH aHalu3 PAa3UYHBIX TOYEK 3PEHHUS HA pacCMaTpUBAEMYIO NpoOieMy U
JIOTUYHO U3JI0KEHa COOCTBEHHasi MO3UIMs, CHOPMYIUPOBAHBI BBIBOJBI, TEMa
pacKphITa MOJTHOCTHIO, BBIIEPKAH 00bEM, COONIOACHBI TPEOOBAaHUS K BHEIIHEMY
0 OpMIICHUIO, JJaHbI MPABUIILHBIE OTBETHI HA JIOMIOJIHUTEIILHBIE BOTIPOCHI.

1,5 6anna — ocHoBHBIE TpeOOBaHUs K pedepaTy U €ro 3aluTe BHIMOTHEHBI,
HO TIpU 3TOM JIONYIICHBI HENOYEeThl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JIOKEHUM  MaTepuala; OTCYTCTBYET JIOTMYECKas IOCJIe0BAaTEIbHOCTh B
CYXKICHHSIX; HE BbIICP)KaH 00BbeM pedepara; UMEIOTCS yIyIIeHHs B 0(popMIIeHUY;
Ha JIOTIOJTHUTENbHBIE BOIIPOCHI MPH 3aIIUTE JaHbI HETIOJIHBIC OTBETHI.

1 6ann — wumerOTCs CYIIECTBEHHBIE OTCTYIUIGHUS OT TpeOoBaHUUN K
pedepupoBanuio. B uacTHOCTH, Tema OCBEIICHA JHIIb YaCTUYHO; JOIMYIICHBI
dakTuyeckue ommOKM B CcolAepkaHMM pedepaTa WM TP OTBETE Ha
JIOTIOJTHUTEIIHHBIE BOTIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BHIBO/I.

0,5 b6anna — rema pedepara He packpbiTa, 0OHAPYKUBAETCS CYIIECTBEHHOE
HEMOHUMAaHUE TTPOOIIEMBI.

0 6annoe — pedepat 0OydaromMMUMCs HE TIPEJICTABIICH.

TecToBble 3a1aHus (IPUMEPDI):

1. Tecmoevie 3a0anusn, mpeodyrowue 6vl00pa MOJAbKO 00HO20 Omeema u3
uemoipex 603MOMCHBIX:

Bomnpoc 1.

[Tpoueccrl TpaHcassuM (CUHTE3 O€IKa) OCYIIECTBISIOTCA:
1) nu3ocomamu;

2) cepocomamu;

3) pubocomamu;

4) sapellIKaMu.

Bomnpoc 2.

Cunte3s pubdocomansHoii PHK ocymecTusiercs:
1) sapeikamu;

2) PHIOIUIa3MAaTHYECKUM PETUKYIYMOM;

3) anmaparom ["onbaxu;

4) TOHOILJIACTOM.

Bomnpoc 3.

MUTOXOHIpUH SABIISAIOTCS LEHTPAMHU:

1) boTocunresa;
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2) IbIXaHUS;

3)3amacaHusi JIUMHUIOB;

4)cuHTe3a TUIACTH/I.

Bompoc 4.

XJ0pOIUIACThI — IEHTPHI:

1) nprxaHus;

2) orocunTe3a;

3) KOHIIEHTpAIUH POIYKTOB META00IN3MA;

4) cUHTE3a JIUMHUIO0B.

Bomnpoc 3.

CunTe3 OeIKOB CBsI3aH C:

1) nu3ocomamu;

2) IIIMOKCUCOMAaMU;

3) rpaHyJISIpHBIM SHAOIIA3MATUYECKUM PETUKYITYMOM;
4) rmaaKuM 3HAOIIA3MATHYECKUM PETUKYITYMOM.
Bomnpoc 6.

Teuenune memOpaH — 3TO IPOILIECC:

1) Tpanchopmanu mamopan (1P —

anmapar ['onbxu — miazManeMma);

2) pa3pyuieHue MeMOpaH;

3) nepemMereHre MeMOpaH B KIIETKE.

Bomnpoc 7.

CuHTE3 MTUIHUI0B CBSA3aH C:

1) TIagKuM SHIOTUTA3MATHIECKAM PETUKYITYMOM;
2) aMUJIOIIJIACTaMU;

3) BaKkyoJIbIo.

Bomnpoc 8.

B nporecce cunTes3a miazManeMMbl aKTUBHO YUaCTBYIOT:
1) mepoKCUCOMBI;

2) BaKyoJIb;

3)cuctema I'onbKku;

4) XpOMOILIACTBHI.

Bomnpoc 9.

OYHKITMY HAKOTUICHUS TIPOMEKYTOYHBIX U KOHEYHBIX TIPOIYKTOB METa00IM3Ma U
OCMOPETYJISIIIAA BBITIOJTHSOT:

1) Tu30CcOMBI;

2) BaKyoOJIH;

3) nMeMKOoIIaCThI,

4) siapo.

Bomnpoc 10.

MukpodunaMeHTbl 00eCTICUHBAIOT:

1) cuHTE3 YIiIeBOIOB;

2) IbIXaHUE;

3) BHYTPUKJIETOYHBIC JIBIXKEHUS U IEPEMEHHYIO BSI3KOCTh THAJIOIIIa3MBbl;
4) TypropHoe JaBJjcHUE.

14



Bomnpoc 11.

['unponuTryeckast akTUBHOCTH (paclieryieHUe MOJIUMEPHBIX COSIMHEHUI Ha
MOHOMEPHI XapaKTepHa:

1) AM30COMBI;

2) XJIOPOILIACTHI;

3)aMUIIOTIIACTHI.

Bomnpoc 12.

3amacHo Kpaxmay pacTUTEIbHBIX KIETOK COCPEAOTOUECH B:

1) xnopomnacrax;

2) aMuJIoIjIacTax;

3)xpomoruiacTax;

4)BaKyoJisx.

Bomnpoc 13.

Bricokast crenenb cTpyKTypHO-GYHKIIUMOHATBHOU TudPepeHTainu KIeTKU KICTKU
Ha pa3IMYHbIC OPraHOU bl XapaKTepHa:

1) sykapuoram;

2)[IpoKapuoTam;

3) BUpycam.

Bomnpoc 14.

Cpenu nmepeynciIeHHBIX HIKE (PUTOTOPMOHOB YKAKUTE BEIIECTBA
WHTHOHUPYIOIIETO ACHCTBU:

a) ayKCHH,;

0) abcum30Bas KUCI0Ta;

B) THOOEpEIITUHBL

T) 3TUJICH,;

1) ITIATOKUHUHBI.

Bomnpoc 15.

duTOropMoH, 00pa3yOUIUNCS B allUKAIBHBIX 30HaX CTE0JIeH 1 B MOJIOIBIX
JIUCTBSAX; MUTPUPYIOIIMI BHU3 MO CTEOIII0; CIIOCOOCTBYIOIINI PaCTIKEHUIO
KJIETOK ITyTEM Pa3MSTUYCHUsI KIETOYHBIX CTEHOK; CTUMYJIUPYIOITUH
MUTOTHYECKOE JIEJICHUE KIETOK — B KYJIbTYype TKaHE COBMECTHO C
IIUTOKHHUHOM; 00€CTIeunBarOIui nuddepeHITHaINio TKAaHEH B MTOIb3Y
KOPHEBOM CHCTEMBI, HA3bIBACTCS:

a) ayKCUHOM;

0) rub0OepeTHOM;

B) IUTOKUHUHOM;

') aOCIIM30BOM KUCIIOTOM;

1) STUJICHOM.

Bomnpoc 16.

YKaKHTE TIPOIIECCH, B KOTOPHIX aKTUBHAS POJIb IPUHAIICKUT THOOCPEIITHHY
a) MpOpacTaHue CeMsIH;

0) LIBETEHUE;

B) IPOOYK/ICHUE CIIAIIUX MOYEK;

') UHIyIIUPOBAaHKE 00pa30BaHUs MAPTECHOKAPIIMUECKUX I1JI0/I0B.

1) TIEPEX0]1 B COCTOSIHUE TTOKOS.
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Bomnpoc 17.

[IpoOy>xieHne crdiux MoYeKk Ha pacTEHUH, 3aMeJICHUE MPOIECCOB CTapECHHUS
JUCThEB 00€CTIeunBaeTCs] PUTOTOPMOHAMH:

a) ayKCUHOM;

0) ru6OepeITMHOM;

B) IIUTOHWIMHOM;

') aOCIIM30BOM KHCIOTOM;

1) STUJICHOM.

Bomnpoc 18.

Y4acTre B CTPECCOBBIX PEAKIMIX PACTUTEIBHOTO OPTaHu3Ma, B TOM YHUCIIC
IIPY HEXBATKE BOJIBI M TIPH MEPEX0/I€ B COCTOSHHIE 3UMHETO TTOKOS,
IPUHAMAECT:

a) ayKCHH,;

0) rubOepesUnH;

B) IUTOKUHUH;

) abcIu30Bas KUCIIOTa;

1) OTHJICH.

Bomnpoc 19.

Co3zpeBaHue M10/10B, YBSJaHUE IBETKOB U JTUCTHEB, OOIIMI MTPOIIECC CTapEHUs
PaCTUTENHHOTO OPTaHW3Ma IIPOXOINUT MPU AKTUBHOM YYaCTHH TOPMOHA!
a) ayKCHHa;

0) rub0OepenHa;

B) IUTOKUHUHA;

') aOCIIM30BOM KHUCIIOTHI;

1) STUJICHA.

Bomnpoc 20.

B xone sBomtoniuu 6uocdepsl 001iee CHUKEHUE TEMIIEPATYPhI Ha TUIAHETEe
OBLIIO 00ECTIEYeHO TTPOLIECCOM:

a) porocunTesa (mouemy?);

0) neixanus (mouemy?);

B) duKkcaruu azoTa (rmouemy?).

Bomnpoc 21.

B mporecce ¢poTocuHTe3a KOIMYECTBO CBOOOIHOM dHEPTUH B Orochepe:
a) He u3MeHsieTcs (moyemy?);

0) Bo3pacTaet (mouemy?);

B) CHIKaeTcs (mouemy?).

Bomnpoc 22.

K peakiusam cBeToBOM (pa3bl OTHOCSTCS:

a) poTocuHTE3 BOJBI;

0) obpazoBanme 3—dochoraurepara;

B) oopazoBanne ATP;

r) oOpazoBaHue 3puTpo3o—4—docdara;

1) BocctanoBienne NAJIP NAJIPH + H+;

) aKTUBUPOBaHUE XJIOpoduia.

Bomnpoc 23.
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3eleHbIH [IBET MOJIEKYJIbI XJI0poduiia 00yCIOBICH HATUYUEM B HEM:
a) 4YeThIpeX MUPOJIHHBIX KOJIEII;
0) moppupUHOBOTO sA7Ipa (CUCTEMbI TUPOJILHBIX KOJIEIT);
B) atoma Mg
Bomnpoc 24.
VYkaxxkurte JUIMHBI BOJH, Harboee 3(pPeKTUBHO UCIIOIb3yEMBbIE B MPOIECCE
dboTocuHTE3a:!
a) 300 um — 400 HM;
0) 400 am — 500 HM;
B) 500 aM — 600 HM;
r) 600 HM — 700 HM;
1) 700 am — 800 HM.
25. KiieTouHble OpraHOM/Ibl, KOTOPBIE OCAXKAAOTCS IIPH 00JIe€ HU3KUX CKOPOCTAX
HEeHTpUGYTUpOBaHUs, — ITO. ..

a) sapa

0) TM30COMBI

B) MUTOXOHJIPHUH

') pubOCOMBI

26. KineTo4HbIX OpraHOUIbl, KOTOPBIE OCAKIAIOTCS MPH 00J1€€ BEICOKMX CKOPOCTSIX
neHTpudyrupoBanus, — 310. ..

a) sapa

0) TM30COMBI

B) MUTOXOHJPUHU

') puOOCOMBI
27. Tlog MHKpPOCKONOM 3a JBW)KCHHEM ILMUTOIUIa3Mbl B KJETKAaX 3JI0JEH MOKHO
HaOII01aTh V...

a) BaKyoJu

0) xJoporacra

B) szpa

') MUTOXOHJIpUH
28. B pacturensHO# KIETKHM B OonbIIoM KoiwdecTBe (B % Ha CBHIPYIO Maccy)
coJiepKaTcs. . .

a) HEOpraHUYECKUe BEIeCTBA

0) Oenku

B) BOJIa

T') HYKJIEHHOBBIE KUCIOTHI

5. Opranousl, coaepkariie XJaopopuii, — 3To. ..

a) XJIOPOILIACThI

0) pubOCOMBI

B) JICHKOTLIACThI

T') BaKyoJu

29. [lutockeneT J1I0O0W PaCTUTENLHON KJIETKH MPEJCTaBIICH. ..

a) MUKpOTpyOOUYKaMH U MUKpO(DHIaMEHTaMH

0) OUJTUITUIHBIM CITOEM
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B) IUIa3MOJIECMaMHU
T') IUTOIIa3MOM
30. KoMIIOHEHT OTCYTCTBYIOIINNA B PACTUTEIBHON KIIETKE. . .
a) TMKTHOCOMA
0) Makpocoma
B) MOJIKCOMA
r) pubocoma
31. CTpyKTypHYIO OCHOBY KJIETOYHOM CTEHKH COCTABIISET. ..
a) IeJUII0JI03a
6) dbochomunuabt
B) MOHOCAaXapHuabl
') Kpaxmai
32. Cuminact — 3710...
a) COBOKYIHOCTb MPOTOIUIACTOB M MEX(PUOPMILIAPHBIX MOJOCTEN
KJIETOYHBIX CTEHOK
0) COBOKYIHOCTb IPOTOILUIACTOB BCEX KIETOK, COEAMHEHHBIX
I1a3MoJIeCMaMu
B) COBOKYIHOCTb MEXKJIETHUKOB M MEX(PUOPUIUIAPHBIX IOJIOCTEH
KJIETOYHBIX CTEHOK
') COBOKYITHOCTh MEPTBBIX M JKUBBIX KJIETOK TKAHEH pacTeHHA
33. IIma3zmogecMbl — 3TO. ..
a) HUTUH UUTOIUIA3Mbl, COEIUHSAIOIIME IUIa3MOJIU3UPYIOIIUKCS
MPOTOILIACT C KJIETOYHOM CTEHKOU
0) HUTH UTOIIA3MBbI, IPOXOSIINE YepPe3 MOPHI B KIETOYHON CTEHKE
U COEJIUHSIOIINE
MPOTOIIACTBI COCETHUX KIIETOK
B) OUEHb TOHKHE BBIPOCTHI LIUTOILIA3Mbl, IPOHU3BIBAIOLINE HAPYKHBIE
CTEHKH BCEX KIJIETOK
SMUIEPMBI JTUCTA U JOXOAIINE 10 KyTHKYJIbI
I) TOJICTBIE BBIPOCTHI IIA3MAaTUYECKOM MeMOpaHbl, OTBEUAIOLIUE 3a
KaMWUIIPHOE MTUTAHKUE KOPHS

IIpakTuyeckue 3aganus (MIpUMepbI):
PabGora Ne 1. [lelicTBHe CBeTa HA CKOPOCTh ABM/KECHUS LM TOIIA3MbI

Mamepuanvl u 060pydosanue: MUCTbS SJI0ACH; MUKPOCKOIBL; TPEAMETHBIE
U TIOKPOBHBIE CTEKJa; MpEenapoBajbHbIE UIJIbI;  OKYJSPbI-MHUKPOMETPHI;
MUKPOMETPUYECKUE TUHEUKHU; CEKYHAOMEPBI; HACTOJIbHBIE JIAMIIbI.

Beoonvie noscnenua. Y OONBIIMHCTBA PACTUTENBHBIX KJIETOK XOPOIIO
3aMETHO MEPEABUKEHUE UTOIIIa3MaTHYECKUX CTPYKTYP, BBI3BAHHOE CIIOHTAHHBIM
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JBIDKEHHWEM IUTOIIa3Mbl. OHO OOYCIIOBJIEHO METa0OJM3MOM U OOpaTUMbBIMU
U3MEHEHUSIMU B [IUTOTUIa3MAaTHYECKUX OeNKax.

BwmecTe ¢ TOkOM HUTOIIIa3MbI TIEPEABUTAIOTCS METAOOIUTHl U MEPEAl0TCs
pa3IMYHbIE CUTHAJbI U3 KJIETKH B KJIETKy. Hanmnune Win OTCyTCTBHE IBUKEHUS
[IUTOTJIa3Mbl, U3MEHEHHE €ro CKOPOCTH MOTYT yKa3blBaTh Ha (PYHKIMOHAJIBHOE
COCTOSIHUE PACTUTEIbHON KIIETKHU.

Heny pabomoer: V3yunTh CHOCOOHOCTHh HMUTOIUIA3MblI K JIBXKEHUIO TI0]T
JICCTBUEM CBETA.

Xo00 pabomwr. Ha npenMeTHOE CTEKIO B KAaIUII0 BOABI MOMEIIAIOT JIUCT
AJ0JIeU, B3ATOW BOJIM3U BEPXYIIEUYHOW MOYKH C PACTCHUS, HAXOJSIIETrocs Ha
paccestHHOM cBeTy. OOBEKT HCCIEAOBAHUSI HAKPBHIBAIOT MOKPOBHBIM CTEKJIOM H
paccMaTpUBalOT B MHUKPOCKON TPU MajioM, a 3aTeéM — OOJIbIIOM YBEJIMYCHUHU.
Oxymsip TODKEeH OBITh CHAOXKEH OKYJISIPOM-MUKpoMeTpoM. HabmomaroT aBrmxeHne
XJIOPOIUIACTOB B KJIETKAX, PACIIOI0KEHHBIX PAIOM CO CPEIHEN KUIIKOM.

JIns KOJWYECTBEHHOTO Y4Y€Ta CKOPOCTH TMEPEIBUKEHUSA XJIOPOILIACTOB
BpallICHUEM OKYJISipa COBMEIIAIOT LKAy OKYJSIpa-MUKPOMETpPA C HANPABICHUEM
JIBIKEHUS XJIOPOIUIACTOB. BKIIIOUMB CEKYHIOMED, 3aMEYatOT BpeMsi, HE0OX0AUMOe
JUIS IPOXOKJICHUSI OJHUM W3 XJIOPOIUIACTOB MYTH B JECATHh NEJICHUN OKYIsIpa-
MukpomeTpa. OmnpenesieHHue OCYIIECTBISIIOT HE MEHEE 4YeM C JECAThIO
XJIOPOIUIACTAMH.

Takum xe criocoOOM yCTaHABIWUBAIOT CKOPOCTH JBM)KCHHS XJIOPOIUIACTOB B
JIUCTBSIX DJI0ACHU, HAXOASAIIMXCS B T€UCHUE 15 MUHYT IMOJ| CBETOM JJIEKTPOJIAMIIBI
(100 Br) (ramma momxkHa OBITH yaaieHa oT pacteHmss Ha 20-30 cMm, d9TOOBI
UCKJIFOYUTH MIEPErpeB).

Jlns TOoro d4TOOBI BBIPA3UTh CKOPOCTh JIBMOKEHHUS XJIOPOILIACTOB B
MUKpPOMETpax B CEKYHIy, HEOOXOJIMMO ONpPENENUTh LIEHY JIeJICHHUS OKYJspa-
MUKpoMmeTpa. Ha mpeaAMETHBIN CTONMK MOMEIMIAI0T MUKPOMETPUUECKYIO JINHENKY U
COBMEIIIAIOT C HAIpPaBJICHUEM MIKalbl OKYJspa-MUKpoMeTpa. COBMEIIAIOT TaKkKe
HyJIeBbIE TOYKM 00eux mikai. HaxoasT coOTBETCTBYIOIMKE APYT IPYry JUHUU Ha
HIKajax U OMNPEACINSIOT, CKOJBKO JCJIICHUM MUKpOMETpUYecKkou iuHeilku (A) u
oKyJspa-Mukpomerpa (B) HaxoauTcs MeEXIy COBMENICHHBIMH TOYKaMH. 3Has
LEHY JIeJICHUs MUKpomeTpudecko nuHedku (10 mxm), HaXOAsAT LEHY JeJICHUS
OKYJIsIpa-MUKPOMETPA:

C- 10mxkm A

B

3Has BpeMs, HEOOXOAMMOE IS TPOXOXKICHUS KaKIBIM XJIOPOILIACTOM
paccTOsIHUSL, PABHOrO JECATH JAeNIeHHsM oKyJsipa-mukpomerpa (10 C mxm),
BBIYUCIISIIOT CKOPOCTh IBUKEHUSI XJIOPOILIACTA.

PaGora Ne 2. Buusinue TeMmeparypbl Ha CKOPOCTb IBHKEHHS
HUTOIJIA3MBbI

Mamepuanst u obopyoosanue: nuctbs smoaeu (Elodea canadensis) nmm
BasucHepuu (Vallisneeria spiralis).
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Ileny pabomwi: 10Ka3aTh, YTO CKOPOCTh JIBDKEHMS IUTOILIA3MBI
HEpa3pbIBHO CBSA3aHA C YPOBHEM JKU3HEACITEIBHOCTH KIETKH, C 3aTPATON YHEPTUN.

X00 pabomer. Henaneko oT BEpXyIIEUHON MOYKHU CTEOJI OTACNAIOT JIUCT
MIOAEU WA OTPE3ar0T KyCOUYEK JINCTAa BAaJUIMCHEPHUM, KIAAYT Ha IPEAMETHOE
CTEKJIO B KaIUIIO BOJBI, B3SITOM M3 cOCynaa, B KOTOpoM Obu1o pacteHue. Yepes 10
MUH, KOI'/Ia YCTAHOBUTCS CTALIMOHAPHBIM YPOBEHD ABMKEHUS LIUTOILIA3MBbI, KJIETKN
JUCTa PacCMaTpUBAIOT IO MHUKPOCKONOM (y 3JIOAEH JIydllle BCEro HalIIoAaTh
KJIETKH CPEIHEW KWIKW) U CIENAT 33 ABUKEHUEM ILMUTOIUIA3Mbl MO JABUKEHUIO
XJIOPOILIACTOB.

OnpenensoT CKOPOCTh ABUKEHUS XJIOPOIUIACTOB, U3MEPSS MYyTh, KOTOPBIM
IPOXOJUT OpraHeiljia B €JUHUIy BpeMeHU. Jljig OoJiplIeil TOYHOCTH U3MEpPEHUs
YKEJIATEIbHO B35ITh OTHOCUTEIBHO KOPOTKUU Y4acCTOK IIyTH, paBHbIN 10 neneHusm
okyigpa-mMukpometrpa. [loacuer mnpoBomsT s 5 opraHemn B S5 KIETKax u
HOJTyYEHHBIE JaHHbIE CTATUCTUYECKH 00pabaThIBaIOT.

a

& 2),
rae M — cpennee apudmMeTudeckoe, 2a — cyMMa OTACNIbHBIX U3MEPEHUN, 1 —
YUCIIO U3MEPEHUH,

/ (a-M)’
O=FH——
n — CpeliHee KBaJApaTUYyHOE,

O

m =N —cpeaHss onmoKa.

Pe3ynbrathl, mONyYeHHBIE TPU ONPENEICHHUH CKOPOCTH JIBIKCHUS
UTOIIa3Mbl, OOPMIISIFOT B BUIE€ TAOJIUIIBI:

Cxema oopmiieHHs pe3yJIbTaTOB

M =

CKOpOCTh ABMXKECHUS, MM/C
M *tm

BapuanTsl

H,0, remnepatypa 20°C
H»0, remneparypa 37°C

PaGora Ne 3. 3aBuCMMOCTH IPOHUIIAEMOCTH OT BO3PACTA KJIETOK

Mamepuansr u 060pyooeanue: MUKPOCKOI;, MPEIMETHBIE M MOKPOBHBIE
CTEKJIa; JIe3BUE OPUTBBI; penyartbiid Iyk ¢ antouranom; 1 M pactsop KCSN; 1 M
pacTBOp MOYEBHUHBI; . IM pactBop KNO3; 0,7 M pactBop Ca(NO3)z;
pPacTBOp METHJICHOBOM CHHU; TTUHIIET, OOET 3JI0/ICH.

Beoonwie nosacnenua. llprxu3HEHHAsT OKpacka pacTyLIEro JMUCTa 3JI0AEU
CBUJICTEIBCTBYET O HEOJMHAKOBOM (DU3UOJIOTMUECKOM COCTOSIHUU (B YaCTHOCTHU, O
HEOIMHAKOBOU MPOHUIIAEMOCTH IJIa3Mbl KJIETOK PA3HOT'O BO3pPACTa).

Ilenv padomer: llomyuuTh mnpenacTaBicHue 00 H3MEHEHUU (U3UKO-
XUMUYECKUX CBOMCTB KJIETOUHBIX MEMOpaH C BO3PaCTOM PacCTEHUH.

X00 pabomsr. Bepxyiiky mnobera »yojied MOMEIIAIOT B Hayaje 3aHATUS B
CTaKaHYMK C pacTBOPOM METWJIEHOBOM cvHU. Uepe3 2-3 wyaca mpucCTynarT K
WCCIICIOBAHUIO JINCTHEB, HAYMHAs C HAPYXHBIX, B3pPOCIBIX, W MEPEXOJs
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IIOCTCIIEHHO K Hamboliee MOJIOJBIM. B Takom IIOPAAKS OTPBIBAIOT JIMCTHA
IMHHOCTOM, PaCIIOIararoT UX Ha IIPCIMCTHOM CTCKIIC M PaCCMATPHUBAIOT Ha OesoM
(bOHG. vy B3POCJIBIX JIUCTBCB BCA IINIACTHHKA PABHOMCPHO MHTCHCHUBHO OKpallICHA 3a
HCKIIIOYCHUCM JINITb y3KOﬁ IIOJIOCKHM Y OCHOBAHUS JIKUCTA. YeM MoJ10k€ JIUCT, TCM
IUpe CTAHOBHUTCA HCOKpAIICHHAA 30HA. CHCI[OB&TCJIBHO, TOJIBKO 3aKOHYHMBIINC
POCT KICTKH CIIOCOOHBI K HAKOIUICHUIO KpaCuTCiA (CI[CJI&TB pI/ICYHKI/I)

PaGora Ne 4. Omnpenenenue BA3KOCTH LUTOILVIA3Mbl 110 BpPeMEHH
IJIA3MOJIN3a

Matepuanbl 1 000pya0BaHue: TOOETHU 3J10]1€H; TYKOBULIA CUHETO JIyKa WU
aucThs Tpageckanmuu; 0,8 M pacTBop caxapo3bl B KallelIbHHIIE; JIE3BHE OPUTBBI;
penapoBaJibHbIE UIJIbL, MUHIIET; MUKPOCKOIT;, IPEIMETHBIE U IIOKPOBHBIE CTEKJIA.

Ilenv padomoei: CpaBHUTH CTPYKTYPHYIO BA3KOCTh LIUTOIUIA3MBblI KJIETOK Y
JUCTHhEB BEPXHETO U HUKHETO sipyca 1oodera 3J10/1eu.

X00 padomer. B3atb 2-3 MONOABIX JHCTOYKA W3 BEPXYIIEYHON YACTH
nobera a1oaen (JIUCThSI JAOJKHBI MMETh 3€JIE€HbIM KOHYMK U OJIEAHO — 3€JIeHO0e
OCHOBaHME), norpy3uTh B kKammo 0,8 M pacTBopa caxapo3bl Ha IPEIMETHOM
CTEKJIE U 3aKPBITh IOKPOBHBIM CTEKIIOM.

JUist cpaBHEHHs B JpPYIYHO KalUIK0 pacTBOpa Caxapo3bl ITOMECTUTH CpE3
AIUACPMHCA CHHETO JIyKa WIM TpadecKaHIUU. OTMETUTh BpPEMs IMOrPYKEHUs
UCCIIEyEeMbIX 00BEKTOB B pacTBOp. PaccMarpuBas mpenapaTsl B MUKPOCKOI Yepes
KOKIbIE 5 MHUHYT, ONPEIEIUTh BPEMS IUIA3MOJIA3a, MPUYEM Y JIMCTA 3J0JEU
cienyer HaOMOJaTh 3a KJIETKaMU pa3IUYHbIX 30H. 3amMcarh pe3yibTaTbl U
CIenaTh BBIBOJ O 3aBUCUMOCTH BSI3KOCTH LIUTOIUIA3MBI OT BO3pACTa KJIETOK.

Padora Ne 5. Bausinme KaTHOHOB KAJUA U KAJLIUA HA BA3ZKOCTH
HUTONJIA3ZMBI

Mamepuanvt u  o06opyoosanue: TyKOBULA CHHEro0 JIyKa; pacTBOpbl  Ha
OumucTUUIMpoBaHHONH Bonme | M caxapo3sl B KamlelbHUIAX; CKAJIbIIENb; JIe3BUE OpPUTBBL
npenapoBalibHas MIVIa; MHUKPOCKOIL; IIPEIMETHbIE U NOKPOBHbBIE CTEKJIA; KapaHJall 10 CTEKIY;
KyCOUYKH (PUIIbTPOBAIBHON OyMaru.

Ilenv  pabomwr:  U3yuuTh  JOEWCTBHE,  OKAa3bIBAEMOE  OJHO- M
JIBYXBAJICHTHHIMUA KATHOHAMH HA MMPOHUIIAEMOCTh IIUTOIIA3MBbl.

X00 pabomwi. Hanect Ha 4YHUCTBIE NPEIMETHBIE CTEKJAa IO Karule
pactBopoB KNQO3, Ca(NOs3),, cienaB Ha CTEKJIaX COOTBETCTBYIOLIUE Haamucu. B
KaueCcTBE KOHTPOJISI UCIOJIb30BaTh PACTBOP Caxapo3bl, HE BIUAIONINI Ha BA3KOCTh
nuToruiasmMel. [loMecTuTh B pacTBOPHI Cpe3bl DBMHIEPMUCA C OKpaIICHHBIM
KJIETOYHBIM COKOM U 3aKpbhITh MOKPOBHBIMH CTEKJIaMHU, OTMETHUB BpeEM.
[Ipuctynuth K HaOMIOJCHUIO O] MHUKPOCKOIIOM, OTMEYasi BpeMsl HACTYILICHUS
¢da3 mia3monusa y OosbIIMHCTBA KiIeToK. CreauTh 3a TeM, yToObl Ipenaparbl He
MOJICHIXAJIU, BBOJSI BpeMs OT BPEMEHH I0J] MOKPOBHBIE CTEKJa HOBBIC Karlid
pacTtBopoB. Pe3ynbTaThl 3anucarh B TAOJIHILY:
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Bpewms norpyxenus B Bpems HacTymieHus miiasmoinza
[InasmomuTnk p Py P yi
pacTBop BOTHYTOT'O BBITTYKJIOTO
KNO;3
Ca (NOs)2
Caxapo3sa

3apucoBaTh HamOosiee XapaKTepHble KiIeTKu depe3 10—15 muHyT mocnie
MOTPYKEHUS CpPe30B B pacTBOpbl. Crenarh BBIBOJ O BIHSHAM KaTHOHOB Ha
BSI3KOCTbH IIUTOIIIA3MBI.

PaGora Ne 6. 3apucumocTs HA0OyXaHUsl CEMSAH OT XapaKTepa 3alacHbIX
BeleCTB

Mamepuanvt u o000pyooeanue ceMeHa TIIECHUIIBI; TOpOXa U JAPYrUX
pACTEHHU; TEXHUYECKHE BECHI C pa3HOBECAMH; XUMHYECKHE cTakaHbl Ha 100-200
M1 (2mt.); MapieBsie canderku 12-x 12 cM; puibTpoBanbpHas Oymara.

Ilenv pabomwr: CpaBHEHHE Tpollecca HaOyXaHUS CEMSH, OTJIMYAFOIIUXCS
pPa3HBIM COJAEpPKaHWEM OCHOBHBIX 3alacHBIX BEIIECTB — Kpaxmana u Oenka (B
CEeMEHax IIIEHUIIbI COEPKUTCS B cpeiHeM oKoio 16 % Genka u 70 % kpaxmana;
B C€MEHax ropoxa — 110 34% Oenka u 48% kpaxmana) .

X00 pabomwi. HaBecku (2—5 r) ceMsH MIIEHULbI, TOpOXa WIH APYrUX
pacTeHul 3aBEpHYTh B MapJieBbIe CAN(PETKNA U TOTPY3UTh B BOJOIIPOBOIHYIO BOIY,
HAINTYI0 B CTakaHuyukw. Yepe3 3 waca (Wwim depe3 CyTKH) HM3BJICYh CEMCHA W3
MapJIeBBIX MEIMIOYKOB, OBICTPO OCYIIUTHh (PUIBTPOBAIHLHON OymMaroil M B3BECHUTb.
YBenuyeHue Macchl CEMsIH BBIPA3UTh B MPOIEHTAX OT UCXOHOM.

Pe3ynbpTaThl 3anucaTh B TAOJIHILY:

Macca cemsH,r YBennueHue Macchbl CEMsiH
Pacrtenue 0 »
HCXOJIHAS nocJie Ha0yxaHus r % UCXOTHOMN
ITmennna
T'opox

PaGora Ne 7. HaOuawoaenusi 3a YCTbUYHBIMH JIBHKEHHUSIMH TIOJ
MHUKPOCKOIIOM

Mamepuanvl u 060pydosanue: CBEXUE TUCTbI TOPTEH3UH, aMapUIUINCA, TIOJIbIIaHA WU
Tpaneckanuuu; 1 M pacTBop caxapo3bl B KamenbHHIE, 5% pacTBOp IIMLEPHHA B KANEJIbHULIE;
JIe3BUe OPUTBBI; MpENapoBaibHAs UIJ1a; MUKPOCKOI; MPEIMETHBIE U TOKPOBHBIE CTEKJIA; CTaKaH
C BOJIOM; CTEKJISIHHAS MAI0YKa; MOJOCKH (PUIBTPOBAILHOM OyMaru.

Ilenv pabomor: CpaBHUTH COCTOSIHUE YCTHbUYHOW IIEJIU B TUIOTOHHUYECKUX
Y TUNIEPTOHUYECKUX PacTBOpax.

Xoo paoomwr. Oneim 1. Cpe3 HIDKHETO SMUAEPMHUCA JINCTA KaKOTO-JIHOO
pacTeHHsi pacCMOTPETh B Karuie BOJABI MPHU OOJBIIOM YBEJIUYEHHH MHUKPOCKOTA.
3apucoBaTh OJJHO YCThUIIE, OTMETUB YTOJIIECHHUS KJIETOYHBIX CTEHOK 3aMBIKAIOIINX
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KiIeTok. HaHecTu psiioM ¢ TOKpOBHBIM cTekioMm 2-3 kamu 1 M pactBopa
caxapo3bl, TMPUJIOKHUB C APYrodl CTOPOHBI KycouyeK (HIBTPOBAIbHOM Oymaru, u
cpa3y NPHUCTYNMHUTh K HAOIIOJECHUIO 32 U3MEHEHHUEM ITUPUHBI YCTHUYHBIX IEIIeH.
3apucoBaTh YCTBUIIE B 3aKpbITOM CcOCTOAHMH. CHOBa 3aMEHUTh PACTBOP H
Ha0JII0/1aTh MOCTENIEHHOE OTKPBIBAHUE YCTHHII.

Onvim 2. 1lpuroToBUThH Cpe3 SMHUAEPMHCA JINCTAa KAKOro—Jn0O pacTeHwus,
MOMECTUB B Karuio 5% pacTBOp TJMIIEpUHA HA NPEAMETHOE CTEKJIO, HAKPBITh
MOKPOBHBIM CTEKJIOM M Cpa3zy HayaTh HAOJIOACHUS TUIa3MOJIM3a B MUKPOCKOT, KaK
B 3aMBIKAIOIINX KJIETKAX, TaK U B OCTAJIBHBIX KJIETKAaX SMUACPMHUCA. Y CTBUYHBIC
LIEJIM [IPUA 3TOM OTKPBIBAKOTCS.

Uepe3 HEKOTOpOE BpeMs, BCIEJICTBUE TOrO, YTO TJIMUEPUH HAYMHACT
MPOHUKATh YE€pe3 ILUTOIJIa3My B KIETOYHBIA COK, HACTYNaeT ACIUIa3MOJU3, U
YCTBUIIA OTKPBIBAIOTCA. 3AMEHUTh TJIUILEPUH BOJOH, ISl YETO HAHECTH PSIIOM C
MMOKPOBHBIM CTEKJIOM KAaIlIF0 BOJbI, & C JPYTrOW CTOPOHBI OTTSHYTh TJIMLIEPUH
dbunpTpoBambHON Oymaroil. Ilpu 3TOM ycCThHIIAa OTKPOIOTCS €IIE IIHpPE, YeM 3TO
ObLJIO B Hayaje OIbITa, TaK KaK BCJIEJCTBHE IPOHUKHOBEHHUS TJIHMIIEpUHA B
KJIECTOYHBIM COK OCMOTHYECKOE JIaBJICHUE B 3aMbBIKAIOIIMX KJICTKaX IOBBICHJIOCh.

3anucath pe3yJbTaThl HAOMIOJACHUNH W OOBSCHUTH NPHUYMHBI YCTHBHYHBIX
JIBUOKCHUM.

Pabora Ne 8. MUKPOXUMHYECKUI AHATHU3 30JIbI

Mamepuanst u 060pydosanue: 30i1a, MOTYYCHHAS PU COKUTAHUHU 3€pHA WU JTUCTHEB;
10% pactBop HCI; 1% pactBopH2504; 10% pactBop NH3; 1% pactBop Na:2HPOy; 1 % pactBop
monubaara ammonust B 1% HNO3; 1% pacTBOp KelATOH KpOBSHOW CONM B KalelbHUIIE;
JTUCTWUTUPOBAHHAS BOJIA B CTaKaHE; MPOOUPKH (2 IIT.), BOPOHKA MaJIeHbKas; OyMaXKHBIN (HIIBTD;
CTEKJISTHHBIC MAJOYKU C 3a0CTPEHHBIM KOHIIOM (2 IIT.); MPeAMETHbIE CTeKIa (3 IIT.); MUKPOCKOIL;
KyCOUYKH (PUIIbTPOBAIbHON OyMaru.

Ilenwv padomur: 110 xpucTamaM MpOAYKTOB PEAKIUI U3YyUUTh XUMUYECKUM
COCTaB 30J1bl, IOJTYYaeMbli OT CKUTAHUS 3€pHA MILEHUIIBL.

X00 pabomsi. Hacbimath B mpoOMPKY HEOOJBIIOE KOJIWYECTBO 30JIbI U
3aJUTh €€ MPUMEPHO ueThIpexkpaTHbiM oobeMom 10% HCI. OtdunbTpoBath
NOJIYYEHHBIA PAacTBOP B YUCTYIO MPOOUPKY 4epe3 MajeHbkuil puibTp. [IpoBectu
Ha NpPEIMETHBIX CTEKJIax peakuuu Ha uoHsl Ca, Mg, u P. Jlig 3Toro TynbIM
KOHIIOM CTEKJISIHHOM MaJIOYKN HAHECTH Ha MPEAMETHOE CTEKJIO MaJICHBKYIO KarlIio
BBITSDKKH M Ha PACCTOSHUU 4—5 MM OT Hee — KaIlIl0 COOTBETCTBYIOIIETO PEAKTHBA.
3aTeM 3a0CTPEHHBIM KOHIIOM CTEKISIHHOM TaJO4YKHd COEJUHUTHh  KaIuld
OyrooOpa3HbIM KaHalioM. B mMecTe coeanHEeHHs MPOU30UIET peaklus, IpUYeM 1o
KpasiM KaHasa OyJieT HaOatoaaThes ObICTpasi KpUCTAJUIM3ALMS IPOAYKTOB PEAKIIUH.
PaccmotpeTrs oOpasyromuecs KpHUCTaliibl B MUKpOCKOM. CTEKJISTHHBIC MajlO4YKu
MOCNie HAHECEHHs] KaXJOro peakTHBa HEOOXOIWMO BBIMBITh U BBITEPETH
bunbpTpoBaNIbHON Oymaroii.
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PeaktrBoM Ha noH Kanbiusa ciiyxkuT 1% H>SO,. [lpu 3TOM XJIOpU KaIbIus,

COJIEpKAIUIICS B BBITSDKKE, pearupyeT ¢ KUCIOTOU M0 yPaBHEHHIO:
CaClr+ H,SO, — CaSO4+2HCI
OOpa3yrouiics THIIC 0CaXIAaeTCs B BUJIE UTOJIbYATHIX KPUCTAIUIOB.

Jlnst oOHapy>KeHHs MarHHs B Kallule HCIBITYEMOIO pPacTBOpa CIEAYEeT
cHadana M00aBUTh KaIlIl0 pacTBOpa aMMHaKa, a 3aTeM COCIUHUTH KaHAIBIIEM C
pEaKkTUBOM, KOTOPBIM cIy>kKuT 1% pactBop pochoprokucnoro Hatpus. [Ipu sTom
obpazyercs dbochopHO-aMMHUaYHO-MarHe3HATbHAS COJTb (puc. 8),
KPUCTAJUTH3YIOIIASCS B BHJIC IPSIMOYTOJIbHUKOB, KPBIIIECYEK, 3BE3]] WIIA KPHLILEB, B
pe3ybTaTe CIeAYIOUIeH peaKIuu:

MgC]2+Na2HP04 +NH; — NH4MgP04+2NaC]
Jlnst obHapyskeHust hocdopa COCTUHUTH KAIUTIO BBITSHKKH € 1% pacTBOpoM

MoymbaTa aMMOHHS B a30THOW kuciote. [lomydaeTcs 3eIeHOBATO-)KEITHIN
ocanok (pochopHOMOTNOTEHOBOKHCIOTO aMMOHUS (puc. 9):
H3PO4+12(NH4)2MOO4+21HNO3. — (NH4)3- 12Mo0Os3 + 21NH4sNO3; + 2H,O

PatGora Ne 9. ITosry4yeHnne BHITHAKKHA MATMEHTOB 3€JICHOT0 JINCTA

Mamepuanvt u o060pyooéanue: CBEXWE WIA CYIIEHBIE JINCThbs KpAaIllMBbI, IPUMYJIBI,
IUTIOLIA WM ApYyTruX pacteHuit; 85% stumnossiid ciupt; CaCOs. KBapueBblii 1eCOK WM TOTYEHOE
CTEKJIO; Ba3eJIMH; HOXKHUIIGI; (hapopoBeie cTynkw; (2 mIT.); KOIOBI (2 MmIT.); BOPOHKH (2 IUT.);
CTEKJIIHHAs Majo4ka; OyMa)KHble (PUIbTPHL

Lenv pabomwr: V3yunth paCTBOPUMOCTD TIACTUAHBIX MUTMEHTOB B BOAE U
STUJIIOBOM CIIHPTE.

X00 pabompr. CBexne WIM CYLICHBIE JIMCThS W3MEIbUYNATh HOKHUIIAMM,
OTOpPOCHB KpYIHBIE >KHJIKH W YEPElIKH, MOMECTUTh B (PapPopoBYyHO CTYIKY,
n00aBUTh Ha KOHYMKE HOka CaCO;3 (11 HEUTpanIu3alul KUCIOT KJIETOYHOTO COKa)
M HEMHOIO0 YHUCTOTO KBaplEBOrO IE€CKa WJIM TOJYEHOr0o CTEKja. TIIarenbHO
pacteperb, NPWINBasg IMMOHEMHOTY STWJIOBBIA CHOUPT, CMa3aThb HOCUK CTYIKHU C
Hapy>KHOW CTOPOHBI BA3€JIMHOM U CJIUTh MOJYYEHHBIA TEMHO- 3€JEHBIN pacTBOP
M0 TMaJIOUYKe B BOPOHKY ¢ (GuiabTpoM. [Ipuwnuth B CTymKy ele HEMHOTO CIHPTA,
pacTepeTh U CIuTh Ha TOT ke GuiabTp. [IoBTOPUTH 3Ty onepaluio HECKOJIBKO pa3
JI0 TIOJTHOT'O U3BJICYEHHUSI TUTMEHTOB.

B npyroii crymke pacteperb JUCThS C BOAOM U MNPO(UIBTPOBATH.
PaccmoTpeB 1OJlydeHHBIE BBITSD)KKM Ha CBET, YCTAHOBUTbH, Kakasg H3 HHUX
MPEACTABIIIET COOOW MCTUHHBIN PACTBOP, a KaKasi — KOJUIOUJHBIM.

Cnenatb BBIBOJ O PAacTBOPHUMOCTH IUTACTHUIHBIX IMUTMEHTOB B BOJC H B
OpraHu4YeckoM pactBoputeie (crupte). CIHPTOBYIO BBITSKKY HCIOJIB30BaTh B
CIIeIYIONUX padoTax.

PaGora Ne 10. CniekTpsbl norJionenusi xJjopogusia
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Mamepuanst u 060pyoosanue: 1) KOHUEHTPUPOBAHHAST CIIUPTOBASI BBHITSKKA MTUTMEHTOB
3eJI€HOr0 JIMCTA; 2) IITATUB C ABYMS JanKaMu; 3) CupT; 4) CIEKTPOCKOI; 5) HACTOJIbHAS JIaMIIa;
6) mwratuB ¢ npodbupkamu (5 mr.); 7) mUNETKH rpagyupoBaHHbie HA 5 — 10 ma (2 mrT.); 8)
[[BETHBIC KapaH/JIaIlIH.

Ilenv padbomer. V3yunTh CHEKTPHI MOTJIOUIEHUS PAcTBOPOB Xjopoduiiia
pa3HOM KOHIIGHTpAllMU, pa30aBiisis BBITSDKKY U3 3€JEHOrO JIMCTa B Pa3HbIX
COOTHOILICHUSIX.

X0o0 pabdomwi. HamnpaBuTh  CHEKTPOCKON HAa  HCTOYHHUK  CBETA,
OTtperynupoBaTh HIUPHUHY IIEIM HA KOHIE TPYObl CHEKTPOCKONA TakK, 4YTOOBI
CHEKTp MOJIYYWJICS YETKUA U JOCTATOYHO SIPKUH (MPU CIUIIKOM IIMPOKOH IIeNn
CIIEKTpP IOJYYaeTCsl pa3MbIThIi, IPU OYEHb Y3KOH IIEJIH OCBEIIEHHOCTh CIEKTpa
HEJIOCTaTOYHA).

Hanuth uccneayemblii pacTBOp B MPOOHMPKY W 3aKpenuTh €€ B JIanKe
HITATUBA TIepe] IIEbI0 CeKTpockona. M3yunuTh CrieKTphl MOTJIOIICHUSI paCTBOPOB
xjopoduiiia pa3HOM KOHIICHTpAIMU, pa30aBiisis BBITSKKY M3 3€JIEHOrO JIUCTa B
otHomeHusx 1:1, 1:3, 1:5u 1:15.
3apucoBaTh CIEKTPHI 1O (popMme, MPUBEIEHHON B TAOIHUIlE, MPUIEM MTOTIIOMIEHHBIC
YYaCTKH 3aKpACUTh YEPHBIM, & BUAUMBIE YUYaCTKHA — COOTBETCTBYIOIIMM IIBETOM.

PacTtBopsI CrnexTpsl orjomieHus xjaopodumia (a+b

xjopoduiia )} C I 3 K O K

He pa3Benénnpiit

Passenenue 1:1

Passenenue 1:3

Passenenue 1:5

Passenenunel:15

B BbIBOJAX YKa3aTb MAKCHMYMbl W MHHHMYMBI IIOIIOIICHHA OAP
IIMI'MCHTAaMH 3CJICHOI'O JIMCTA.

PaGora Ne 11. OnpenesieHe HHTEHCUBHOCTH AbIXaHHUSA N0 KOJUYECTBY
BbIeJIeHHOT0 CO»

Mamepuanvt u 060opyooeanue: NpoOpoOCIHINE U HENPOPOCIINE CEMEHA, MOYKH, JIUCThA,
cTeOmu, UBETKM M Jpyrod pactutenbvHbiii matepuan; 0,025H pactBop Ba(OH); B OyTbuiu,
COCIMHEHHOU C OIOpeTKOW, OyThUIb M OIOpETKa 3aKpBITHI MPOOKAMH, B KOTOpPHIE BCTABIICHBI
TpyOKu ¢ HaTpoHHOH u3BecThiO; 00,0250 HCI B GropeTke ¢ MpHUCIOCOOICHUEM Il TUTPOBAHUS;
¢deHondranenH B KamlelbHUIE; BECHI C pa3HOBECAMH; OJMHAKOBBIE KOHHYECKHE KOJOBI Ha
250-300 M1 ¢ pe3uHOBBIMH MMPOOKAaMH, B KOTOPBIC BCTABJICHBI METAJUTMYECKUE KPIOYKH (3 1MT.);
kycku Mapau 10*10 cm (2 mt.); cTakaH ¢ BoJou

Ilenv pabomobl: 3HAKOMCTBO C OTPECICHHEM HWHTECHCUBHOCTH JIbIXaHUS B
3aMKHYTOM CHUCTEME METOJIOM KOJIOPUMETPHUHU.

Xo00 pabomewl. [lomecTuTh HaBecKy wuccieayemoro marepuana (5-10 r) B
MapJIeBbIi MEIIOYEK M MPUKPENHUTh €ro K MPOOKEe KPIOUKOM, BCTaBJICHHBIM B
poOKy.

[IpoBecTu nMpobHYI0 COOPKY YCTAHOBKH, MPOBEPUB, CBOOOHO JIU MPOXOIUT
MEIIOYEK C MaTepUaJioM Yepe3 Tropiio KOJIObI U HE OMYCKAETCS JIM OH CIUIIKOM
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HU3K0. BHectn B k010y 2-3 kamnu ¢eHondranienHa u Hanuth 10 Ma pactBopa
Ba(OH); . beictpo omycTuth K00y B Marepual, CJIerka CMOYUThH MPOOKY BOJOM
(71 TEPMETHUYHOCTH) M TUIOTHO (BpalllaTEIbHBIM JBM)KEHHEM) 3aKpBITh KOJIOY
npoOKoil. 3anucaTh BpeMs Hauaja SKCIIO3UIINH.

3aoaua pabomwvl — CpaBHEHUE MHTCHCUBHOCTH JBIXaHUSI Pa3HBIX OOBEKTOB.
JI71st 5TOTO HYKHO B3ATh JIB€ KOJIOBI M TIOMECTUTh B HUX pa3HbIe YACTH OJIHOTO U
TOTO K€ PACTEHUs, HAIIPUMEp, JUCThS U CTEOIHU, WIH IPOPOCIINE U HEMPOPOCIINE
ceMeHa U T.1I.

B xoHTponbHYIO (MycTyt0) KOOy Takxke HamuTh 10 mur 6apurta, 2—3 Kamiu
dbenondTarenHa u MIOTHO 3aKPhITh TPoOKOH. Kol ¢ 00BekTaMu, copaepKauMu
XJopo@ui, HEOOXOAUMO Ha BCE€ BpEMS OINbITA MOMECTUTh B TEMHOTY s
UCKJIIOYEeHHSI Tpoiiecca (OTOCHHTE3A.

Bpemsi or BpemeHH KOJOBI CJeIyeT OCTOPOXKHO TMOKAaYMBaTh, YTOOBI
pas3pymnTh MmieHKy BaCQO;3, NpensaTcTBYIOIIYyI0 MonHoTe noriomenus CO., He
JIOITyCKasl TIoTalaHus HU OJHOU Karlld pacTBOPa Ha MEIIOYEK C MATEPUAJIOM.

HeoOxomumo cienuTh 3a TeM, 4yTOObI OKpacka pacTBOpa OCTalach SIPKO-
po3oBoii. Ecam ke pacTBOop oOeclBeUMBAeTCs, TO 3TO IOKAa3bIBAE€T, YTO BECH
Ba(OH), wuspacxomoBan Ha cBsizbiBanue CO;. B »ToM ciydae HEOOXOIUMO
HEMEJUICHHO MPWINTh U3 OropeTku 5 ma pactBopa Ba(OH)> u CTOJIBKO ke — B
KOHTPOJIbHYIO KOiOy. [lns momydeHus Oojiee TOYHBIX PE3YNbTATOB CIEAYET
IIOBTOPUTH OIIBIT, COKPATHB JdKCHo3unuio. Yepe3 1-2 yaca BbIHYTH Marepuall,
OBICTPO 3aKpbITh KOJOYy TMPOOKONH M OTMETUTh BpPEeMsS OKOHYAHHS OIbITA.
OTTUTPOBATH OCTAaBUIYIOCS IIEJIOYb, PUIMBas Yepe3 orBepctue B mpodke 0,025H
HCl nmo wucde3HOBeHHsS pO30BOTO OTTeHKA. YTOOBI H30€KaTh YMCHBIIICHHS
KOHIICHTpAlluu pacTBopa Oaputa wu3-3a nornomienns CO, BO3ayxa, ClEayeT
IIPOBECTU TUTPOBAHUE, 3aKPbIB KOJIOY PE3NHOBOM MPOOKOM € IBYyMSI OTBEPCTUSMH,
OJIHO M3 KOTOPBIX 3aKPBITO TPYOKOW C HATPOHHOW H3BECTHIO, IPYroe — IUIOTHO
BCTaBJICHHBIM KOHIIOM OropeTku. KOHTpOibHYI0 KOJIOYy MOYKHO TUTPOBAaTh 4epes
20 MHHYT TOClieé TOTO, Kak HaJIUT pacTBop Oapurta (3a 3TO Bpemsi KOJIOy
HE0OXO0AMMO MEPUOINYECKH B30AITHIBATD).

PC3YJIBT21T 3aIIiCaThb B Ta6J'II/II_[y2

O0BeM Bpewms Pacxon HCI, | nTeHCUBH.
Hagecka
OOBeKT > | Ba(OH):, MJI JbIXaHUS,
r MII HAyaJlo | KOHEIl | DKCIO3MLUSA | KOHTp. | OMBIT Mr/r/4

NHTEHCUBHOCTD JIBIXaHUS BBIUUCIISIOT 110 hopMyJie:
1= (a-b) 0,55/pt (8),

I7I€ a — Pe3ynbTaT TUTPOBAHUS COJICPKUMOTO KOHTPOJIbHOM KOJIOHI;

b — pe3yabTaT TUTPOBAHMS COJICPKUMOTO OIBITHON KOJIOBI,

0,55 — kommmuectBo Mr CO>, sxkBuBaneHTHoe 1 Mt 0,0250. HCI;
p — HaBeCKa, T;

t — DKCIIO3UIINA, Y.

CrenaTh BBIBOJI, COTIOCTABUB MHTEHCUBHOCTD JBIXaHUS Pa3HBIX O0OBEKTOB.
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PaGora Ne 12. PuTMu4YHOCTB pocTa paccaabl TOMaTa

Mamepuanet u o000pyooeanue: pacTeHUsT TOMATOB B  TOPIIKax;
aykcaHorpad; JeHTa aykcaHorpada

Ilenv padomwi: Y paccanpl TOMATOB H3YYUTh CYTOYHYIO PUTMHYHOCTD
CKOpPOCTH pocTa, 3a()UKCUPOBAaHHYIO Ha JICHTE ayKcaHorpada.

X00 pabomwr. CusTh ¢ aykcaHorpada JICHTy U paciii(poBaTh MOYACOBBIE
3HAYCHHWs] W3MEHEHHUS BBICOTHI TIOJOKEHUS CaMOMuCIia, 0003HAYECHHOTO
COOTBETCTBYIOIIEH JHHUEN (KpuBoi). Pe3ynbrarhl pacmmpoBKH 3amucatbh B
Ta0IHIy:

W3meHeHus BBICOTHI* Ha CkopocTb pocTa,

Bpewms, gac
JeHTe aykcaHorpada, MM MM/4ac

* YKCIOBBIE 3HAUEHUS] BTOPOW KOJIOHKM YMEHBIIWUTH B 3 paza. DTH 3Ha4EHHs BIHCATh B TPETHIO KOJOHKY,
4TO COOTBETCTBYET CKOPOCTH PocTa obera B MM/4ac.

[loyacoBble 3HaYEHUsI CKOPOCTU POCTAa HAHECTH HA rpaduK, OTKIAAbIBAS IO
ocu a0crucc BpeMs (4ac), a Mo ocu OpAuHAT — CKOpOCTh pocTa. HanecenHble Ha
KOOPJMHATHI TOYKU COCIUHUTH JIOMaHOW JIMHUEH. Ha OCHOBE CyTOYHOM KpHUBOH
pocTa cIIeyIaTh 3aKJII0YEHHUE O €€ MAKCUMaJIbHOM U MUHUMAJIbHOM 3HAYCHUU.

2.2. OnleHOYHBIE CPEACTBA JJIS1 IPOMEKYTOUHOM aTTecTAlNH (3IK3aMEHY)

1. ®usnonorusa pacteHud Kak Hayka. Metonbl ¢usnonoruu. CoBpeMeHHbIE
po0IeMBbI (PU3NOIOTHH PACTCHUM.

2. Ctpoenue u GyHKIIUA OCHOBHBIX OPTaHOUJIOB PACTUTEIILHON KIIETKH.
3. Crpoenue, cocTaB U (PyHKIIMHU LIUTOILIA3MBI.

4. Ctpoenue u GpyHKIIMA MEMOpaH.

5. Ilorsomenne 1 BEIICIICHUE BEIIECTB KJIECTKOM.

6. [TonsiTue 0 OMORIEKTPUUECKOM MOTEHITUAE KIETKH.

7. bBuoxuMmu4YecKuii coCTaB KJICTKU: HYKJICMHOBBIC KHUCJIOTBI U MAaKPOISPIrUiCCKUC
BCIICCTBA.

8. YTieBopl B pacTEHUH, UX 3Ha4eHHEe. MOHOCaxapuIbl.

9. Onmurocaxapuasl ¥ MOIUCAXapUabl B PACTCHUH, IPUMEPBL.

10. AMMHOKHCIIOTBI U O€JIKH, UX CTPOEHHUE, KIacCU(PUKAUA U (PYHKIIHH.
11. ®epMeHTHI U UX KJIacCUPUKALA.

12. HI/IHI/II[BI, HUX 3HAYCHUC U CTPOCHUC. KoHcTanThl Macia.
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13. Aacop6mus u nuddysus, 3akosl Ouka.
14. OcMmoc, ero 3Ha4eHue B KU3HUA PACTECHU, OCMOTHYECKOE JTaBIICHUE.
15. IlousiTHE O BOAHOM IIOTECHITHAJIE.

16. [IpoHHIIa€MOCTH ITUTOILIA3MBI ISl BOJIBI, IIOCTYIIJICHUE BOJBI B KJIETKY, 3aKOH
BanTt-T'odda.

17. IlocTynieHue BenecTB B KJIETKY M IPOHUIIAEMOCTh IUTOIUIA3MBI.
18. Typrop, miazmMosnus, AEMIa3MOoIn3, 3HAUCHUE B )KU3HU PACTCHUM.
19. 3naueHue BOAbI B )KU3HU PACTEHUH, €€ CBOMCTBA.

20. @opMbI BOJIBI B PACTEHUH, U €€ (PU3UO0JIOTHYECKAs POIIb.

21. TepMoguHAMHYECKHE OCHOBBI BOJOOOMEHA.

22. HOI‘JIOHIGHI/IC BOJbI PAaCTCHHUCM, KOPHCBAA CHUCTCMaA KaK OpraH ITOIJIOIICHM:A
BOJBI.

23. OCcHOBHBIE IBUTAaTEIN BOJHOI'O TOKA.
24. CoctostHue U (OpMbI TIOUBEHHOW BOJIBI.

25. Koaddumment 3aBsmanus. MepTBbIi 3amac BoAbl. DU3NONOTHYECKH CyXHE
IMOYBBLI.

26. KopHeBoe naBieHue, ero 3aBUCUMOCTD OT BHEIIHUX U BHYTPEHHUX yCJIOBHUM.
27. Tpancniupaius, €€ 3Ha4eHUe B )KU3HU PACTCHUM.

28. CTpoeHHE yCThHII, UX 3HAUCHUE B )KU3HU PACTCHUM.

29. Buael TpaHCcnMpanuu.

30. OCHOBHBIE MEXAHU3MBI, PETYJIUPYIOIINE YCTBUYHYIO TPAHCIIUPALHUIO.

31. CyrouHas IWHAMHKA COCTOSIHUA YCTBUII U €€ 3aBUCHUMOCTh OT BHEHIHHUX
YCIIOBUM.

32. Iloka3arenu 1 METObI ONPEEIECHNS TPAHCITUPALUY.
33. D PexkTUBHOCTD HUCTIONH30BAHUS BOJIBI [TOCEBOM.
34. ®U3n0IOrM4eCKUe OCHOBBI OPOIICHHS.

35. Hcnonp3oBaHME MapaMeTpOB  BOJOOOECIEUYEHHOCTH  PACTEHHH  MpHU
IIPOrpaMMUPOBAHUM YPOIKAEB.

36. Ponb 3en€HbIX pacTeHU 1 3HaYeHUE mpoiiecca (hOTOCUHTE3a
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37. Jluct kak opran ¢OTOCHHTE3A.

38. X70pOoI1acTel, UX CTPOEHUE U XUMUYECKUN COCTaB.

39. [InrMeHTBI 3€NEHBIX PACTEHUM.

40. XvMHUYECKHE U ONITHYECKHE CBOMCTBA XJIOpoduiLa.

41. ConHEUHBINA CBET KaK UCTOYHUK SHEPTUHU B Mpoliecce GOTOCHHTE?A.

42. Metoabl onpesieneHus: GOTOCUHTE3a CEIbCKOX03IMCTBEHHBIX PACTCHUM.
43. XemmnocmoTHueckas Teopust oopazoanust AT® I1. Muryena.

44. [luknnueckoe U anukindeckoe GotopocPopuanpoBaHue.

45. CBeToBbI€ peakiuu (POTOCHUHTE3A.

46. TemHOBBIE peakiuu poTocuHTe3a, Uk KanbBuHa.

47. PazHooOpazme myteit ¢orocuHTeza, C4- myts (mukn Xerda-Creka), mMyTh
TOJICTSIHKOBBIX.

48. doToapIXaHue.

49. BriusiHMEe BHEIIHUX U BHYTPEHHUX (DAKTOPOB Ha IpoLecc (hOTOCUHTESA.
50. MeTo/bl U3yUYeHUs TOKa3aTeneil GoTocuHTe3a.

51. JIneBHOM, CyTOYHBIN M CE30HHBIN X011 (POTOCHHTE3A.

52. ®oTOCUHTE3 U YpOXKall, MyTH MOBBIILIEHUS TPOAYKTUBHOCTH (POTOCUHTE3A.
53. 3HaueHue ApIXaHUS B KU3HU PACTECHUN.

54. I'nukonu3. I'eHeTnyeckast CBsI3b MEX/y JIbIXaHUEM U OPOKEHHEM.

55. IIpomexyTOUHBIE TPOAYKTHI IBIXaHUS.

56. Huxn Kpebca u okucnurenbHoe GpochoprinpoBaHue.

57. ®epMEHTBI JbIXaHUS.

58. Teopus oxucinenusa A.llannaguna u A.baxa.

59. CyOcTpathl apixanus. J{pxaTenbHbIN K0P PUITHCHT.

60. IlenTo30dochaTHbIil MyTh ABIXaHUS.

61. ' TuoKCuIaTHBIN MyTh ABIXaHUS.

62. [lornoneHrne MUHEPAIBHBIX BEIIECTB PACTEHUEM.

63. OU3NO0JIOrHYECKas POIb MAKPOIJIEMEHTOB.
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64. OU3MO0JIOrUYECKAS] POJIb MUKPOSJIEMEHTOB.

65. IlormonieHre MUHEPAIBHBIX BEIIECTB PACTEHUEM.

66. duznosiornyeckas poib azota. KpyroBopor azora B mpupo/ie.

67. Knaccudukaius 31eMeHTOB B pacTeHusX. OpraHoreHbl U 30JIbHbIC AJIEMEHTHI.

68. Iloxoii. Buasl nokos. @usnonornyeckre 0CHOBBI MoKosi. CriocoObl HAPYIICHUS
Y TIPOJIJICHHUSI TIOKOSI.

69. JIBrkeHus pacteHu. Tponu3Mbl 1 HACTHH.
70. Poct pactenuii. @a3bl pocTa KIETKU U UX PU3NOIOTHYECKas POlb.

71. ®utoropmonsl. Bzaumoneiicteue purorapmoHoB. OCOOCHHOCTH UX JIEUCTBUS
Y IPUMEHEHMUS.

72. TepMonepruoan3M CEJIbCKOX035MCTBEHHBIX PACTCHUIA.

73. @oTonepuoansM pacteHuil. DOTONEPUOANUECKUAE TPYIILI PACTCHUIA.
74. ®aKTOpPHI, PETYIUPYIOIIUE POCT CEIbCKOXO03SIMCTBEHHBIX PACTCHUM.

75. MexaHn3Mbl YCTOWYHUBOCTH.

76. Mop030CTOMKOCTh pacTeHni. CItocoObI TOBBIICHUS MOPO30CTOWKOCTH.

77. XonomocTtolkocTh pacteHuil. DU3N0I0ro-OMOXUMHUYECKHE HU3MEHEHUS
TEIIOMFOOUBBIX PACTEHU TTPU TIOHMKCHHBIX MTOJI0KUATEIBHBIX TEMITepaTypax

78. 3UMOCTOMKOCTh pACTEHUN KaK YCTOMYMBOCTH KO BCEMY KOMILIEKCY
HEOJIaronpusTHHIX (PaKTOPOB MEPE3UMOBKHU.

79. 3acyxoycToiMumBOCTh pacTeHHid. OCOOCHHOCTH BOJOOOMEHa KCEPOPUTOB U
Me30(uTOB. [larHocTuka 3aCyX0yCTOHUYNBOCTH.

80. 3acyx0- 1 )KapOyCTONYHBOCTb.

81. ConeycToiumBOCTh pacTeHUi. TuIbl ranouToB. Bo3MOXHOCTH MOBBIIICHUS
COJIEyCTOMYMBOCTH.

82. T'a30yCTOMYMBOCTH, pPaAUOYyCTOMUYMBOCTh W YCTOMYMBOCTh PACTEHUU K
UHOEKITMOHHBIM 0OJIC3HSIM U BPEAUTEIISIM.

83. ®uznonorusa GOpMUPOBAHUS CEMSH, TUVIOJ0OB U APYTHX MPOLYKTUBHBIX YacTeil
pacTEeHU U LIEHO30B.
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