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1 TACITIOPT ®OHJA OIIEHOYHbIX CPEACTB

1.1. Ob6s1acTh NPpUMEHEHUA

®onp oueHouHblx cpenactB (POC) — HeoTbemsiemMas yacTh pabouei
IpOrpaMMbl JTUCHUIUIMHBI (Moayiis) «®PU3HOIOrUsS pacTeHUID» U NpeaHa3HAuYEH
JUIsL KOHTPOJIL U OLIEHKH 00pa30BaTeNbHbIX JTOCTHKEHUH CTYJIEHTOB, OCBOMBIIUX
IporpamMmy JUCUUILIUHBL (MOIYIS).

1.2. Ieau 1 3a1aum poHAA OLIEHOYHBIX CPEICTB

Hemp @®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS  IOJATOTOBKH
oOyuatomerocsi TpeboBanuss ®I'OC BO — OakanmaBpuar 10 HampaBICHUIO
noarotoBku 06.03.01 buosorus, yTBepKIAECHHBIM NPUKa30M MHUHUCTEPCTBA HAYKU
u BeIciiero obpazoBanus Poccuiickoit ®enepanuu ot 7.08.2020 r. Ne 920 (¢
U3MEHEHUsIMU U jponojgHeHusiMu) U [IpodeccnoHanbHbIM  cTaHAAPTOM,
yTBEpKIEeHHbIM [Ipukazom MuHHCTEpCcTBA Tpyda M COLMAIBHOM  3aLUTHI
Poccuiickoit denepaunn «O06 yTBepKACHUHU NPOPECCUOHATBHOIO CTaHIApTa» OT
18 oxTsi6pst 2013 1. Ne 544H.

1.3. Ilepeyenr KoMmeTeHUMH, (GOPpMHPYEMBIX B Ipolecce OCBOCHUA
OCHOBHOI NpogecCHOHATBHOM 00pa30BaTe/IbHOM NPOrPaMMBbI

[Ipotiecc  ocBOGHMSI AWCLUWIUIMHBI ~ HampaBieH Ha  (OPMUPOBAHHE
CIEAYIONIUX KOMIIETEHIIUM U UHANKATOPOB UX JOCTUKEHUS:

Kox mo ®I'OC BO | HNHankaTop 10CTHKEHU
Oo6menpodeccnoHALHBIC
OIIK-8 - ciocoben N-1 OIIK-8. IeMOoHCTpUPYET CEIIUATbHbIC HAYYHbIC
OCYIIECTBIIATH 3HAHUS B TOM YHUCJIE B IPEIMETHOM 00JIaCTH.
Mearorn4ecKyro

NJ-2 OIIK-8. OcymecTBisieT TpanchopMaIiiio
CHEIMAIbHBIX HAYYHBIX 3HAHUH B COOTBETCTBHH C
CIICHHAIbHBIX HayIHBIX MCUX0(U3HICCKIMU, BO3PACTHBIMH, ITO3HABATEIIBHBIMH
3HAHUH. OCOOCHHOCTSIMHU O00YYAIOIINXCSI, B TOM YHCIIE 00yUYaIOITUXCS
C 0COOBIMH 00pa30BaTEIBHBIMH TOTPEOHOCTSIMHU.

JACATCIIBHOCTH HA OCHOBC

N/-3 OIIK-8. Biageer MeTogamMu Hay4YHO-TI€1arOrMueCcKoro
WCCIIEIOBaHMS B TPEIMETHOM 00J1aCcTH.

[IpodeccuonanbHble
[TK-1- cnoco6en peanmzoBats | MJI-1 T1K-1. MmeeT nienoctHoe 3HaHUE O CYITHOCTH U
06pa3OBaTeHBHBIe CTPYKTYpC O6pa30BaTeJII)HI)IX mponeccoB.

N-2 TIK-1. JleMOHCTpUpYET CHOCOOHOCTH CBOOOIHO U
YBEPEHHO B YMEHUHU CUCTEMHO aHAJIM3UPOBATh U BHIOUPATh
BOCHHUTATEIbHbIE U 00PAa30BaATEIbHBIC KOHIEIIIIH.

IPOrpaMMBI 110 y4eOHOMY
IpeIMETY B COOTBETCTBUU C

T BaHUSAMHU

pebosa NJ-3 TIK-1. Bnageer cnocobamMu OpHEHTAIIUN B
00pazoBaTeIbHbIX poheCCHOHAIBHBIX HCTOYHUKAX HH()OPMAIIHH.
CTaHIapTOB.




1.4. dransl (OpMHPOBAHUS KOMIETEHUHH M CPeACTBA OLEHMBAHUS YPOBHS HX

copMHPOBAHHOCTH

Jransbl popmupoBaHusa komnereHuuii | Komnerenunu KoHTpo/ibHO-01IeHOYHbIEe
cpeacTna / crnocoo
OLICHUBAHUS

Tema 1. Beemenne B aucuumuinHy | OIIK-8 YCTHBIH OIpoC;

«Dusnonioruss  pacrenuit». Ilpupoma wu

byHKIIUN OCHOBHBIX XUMHYECKHUX

KOMITIOHCHTOB paCTHTGHBHOﬁ KJICTKU.

Tema 2. @epMeHThI paCTUTEIBLHON KIETKH. OIIK-8, ITK—-1 | ycTHBII OmpoC; BBIIOJIHEHHE
1abopaTOPHBIX 3aJlaHuH;
pedeparbl, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

Tema 3. CrtpykrypHas u sHepreruueckas | OIIK-8, [IK—1 | ycTHbII ompoc; BBbIOJTHEHUE

OpraHM3alys paCTUTEIbHOMN KIETKH. 712a00paTOPHBIX 33JaHUH

Tema 4. [lornoienue BOAbl paCTCHUEM. OIIK-8, [IK—1 | ycTHBIi o0mpoc; BBHIIOJIHEHHE
71a00PATOPHBIX 3aJaHUI

Tema 5. JIuct kak oprad TpaHCIIUPALIHH. OIIK-8, [IK—1 | ycTHBII OmpoC; BBHINIOJIHEHHE
1ab0paTOPHBIX 3aJaHUI

Tema 6. Boanblit 6anaHc 1 MEXaHU3M €ro OIIK-8, [IK—1 | ycTHBII oOmpoc; BBINOJIHEHUE

perylnupoBaHus y paCTEHUHN pa3InIHbIX n1abopaTOpHBIX 3aJlaHuM;

9KOJIOTHUECKUX TPYIIIIL. pedeparbl, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

Tema 7. duznonornyeckas posb | OIIK-8, [IK-1 | ycTHBII ompoc; BBIIOJHEHHUE

OTIENbHBIX  DJIEMEHTOB  MHUHEPAJIbHOTO nabopaTOpHBIX 3aJlaHuM;

MUTAHUS MOATOTOBKA JOKJIaaa u
IIpe3eHTalUH

Tema 8. IlornoturensHas u BoaenutenbHas | OIIK-8, IIK—1 | ycTHBII  ompoc;  BBIIOJHEHHUE

JIESITEIbBHOCTh KOPHEBOM CHCTEMBI 1a060pPaTOPHBIX 33aJaHUM

Tema 9. @usuonornyeckue ocHOBbI | OIIK-8, [IK—1 | ycTHBII ompoc; BBIIOJHEHUE

IpUMEHEeHHUs yao0peHuit 1a060paTOPHBIX 33JaHUI

Tema 10. CrpykrypHas opraumzanus | OIIK-8, [IK—1 | ycTHBIE  Ompoc;  BBINOJTHEHUE

(OTOCUHTETUYECKOTO amnmapaTa pacTeHHIA 1abopaTOPHBIX 3aJlaHui;
pedeparbl, TUCBMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

Tema 11. CBeroBas ¢a3za ¢poTocuHTe3a OIIK-8, [IK—1 | ycTHBI oOmpoc; BBIOJHEHHE
1a00paTOPHBIX 33JaHUI

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

(TemHoBas (aza GOTOCHHTE3A) J1a00paTOPHBIX 3aJaHUI

Tema 13. 3aBucumocts ¢otocunte3a ot | OIIK-8, [IK—1 | ycTHBII ompoc; BBHIIOTHEHHUE

(baKkTOpOB BHEIIHEW CPeJIb 71a00PaTOPHBIX 3aJaHUM

Tema 14. O6mas xapakrepuctuka apixanus | OIIK-8, [IK—1 | ycTHBII  ompoc;  BBIIOTHEHUE

U ero pepMeHTHAs cucTeMa 71a00PaTOPHBIX 3aJaHUN

Tema 15. [IlpeBpamenue BemectB u | OIIK-8, [IK—1 | ycTHbII oOmpoc; BBINOJIHEHUE

BBIICJICHHE DJHEPrMM B  JBIXaTEIbHOM 1abopaTOpHBIX 3aJlaHui;

nporecce pedeparbl, TUCBMEHHBIE OTBETHI

Ha BOIIPOCHI, TCCTUPOBAHHC




Tema 16. Kuneruka npixanus u ero posib B | OIIK-8, IIK—1 | ycTHBII ompoc;  BBIIOJHEHHUE

IPOAYKIIMOHHOM IIpoLIecce 1a00paTOPHBIX 33JaHUH

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

pacTeHUH 71a00paTOPHBIX 33JaHUH

Tema 18. Cunre3 HyknenHoBbiX KuciaoT u | OIIK-8, IIK-1 | ycTHBII ompoc; BBIIIOJHEHHUE

caMOCOOpKa KJIETOYHBIX CTPYKTYP 71a00PATOPHBIX 3aJaHUI

Tema 19. BemectBa BTopuyHOTO OIIK-8, [IK—1 | ycTHBII oOmpoc; BBINOJIHEHUE

IIPOUCXOXKICHUS U UX POJIb B PACTEHUSIX 1a00paTOPHBIX 33JaHUI

Tema 20. O6mue 3akonomepHocTH pocta U | OIIK-8, [IK—1 | ycTHBIE ompoc;  BBIOJIHEHUE

pa3BUTHS pacTEHUN 71a00paTOPHBIX 33JaHUI

Tema 21. duroropmMoHsl OIIK-8, [IK—1 | ycTHBII oOmpoc; BBINOJIHEHUE
1a00paTOPHBIX 3aJJaHui;
pedeparsl, THCEMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

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

U KJIETOK pacTeHHH 71a00paTOPHBIX 331aHUMN

Tema 23. 3aBucumocts pocta u paszutus | OIIK-8, [IK-1 | ycTHBII ompoc; BbIIOJHEHUE

pacTeHuii oT (hakTOPOB CPEIBI. 1a00paTOPHBIX 33aHUMN

PuU3HOI0THs TOKOS Y PACTCHUM

Tema 24. @wusuonornyeckue ocHOBbI | OIIK-8, [IK—1 | ycTHBII oOmnpoc; BBINOJTHEHUE

YCTOMYMBOCTH PACTEHHUU K MEPUOJUYECKU U n1a00paTOpHBIX 3a/1aHN;

cilyyaiiHO AeHCTBYIOLIMM (pakTopam cpejibl pedeparbl, TMCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHUE

[Ipomexxyrounas arrecTanus OIIK-8, [IK-1 | ax3ameH (yCTHBIN)

1.5. Onucanune nokasareseil POPMHUPOBAHUA KOMIIETEH N

Kox xomnerenuuu

Ilnanupyemblie pe3yabTaThl 00y4eHus (MOKA3aTeH)

OIIK-8 3HATh:

nHpopManuu,
PacTUTEIILHOTO
OpraHusma;  poib
KHU3HEIEATCILHOCTH
Pa3BUTHSI PaCTECHHIA
npodeCCHOHATLHON

CIICHUAJIBHBIX

MEXaHU3MBI
CpaBHHMBATH

TEPMHHOJIOTUEN,

OUKJIOB

MEXaHHU3MBI
BKJTFOYAIOIIUE
o0pa3zoBaHMs; 0COOCHHOCTH CTPYKTYPHO-(QYHKINOHATBHON OpraHu3aIiu
XUMUYECKUN
XUMHUYECKHX
COBPEMCHHBIE
(bU3MONIOTUH PACTUTEIBHOM KICTKH, (POTOCHHTE3a, IBIXaHUS, POCTa U

OpraHusma,

A JelaTh

neaarort4cCKux n

AU METOIWKH IIOMCKA,
CUCTEMHBII

OTACIBHBIX
PaCTCHUU;

3HAHUH

O  PpacTUTEIBHOM
[OJlydeHHbIE TNPU HM3YYEHUU HAy4YHOH JIMTEpaTyphl; OOBACHATH pOJIb
OMOJIOTUYECKUX MEMOpaH B JKU3HENEATEIILHOCTH KIIETKH, pPACKPHIBAThH
IPOTEKaHUsS OCHOBHBIX (DU3MOJOTHUECKUX IPOLIECCOB;
KOHKPETHBIE  BBIBOJIBI;
yueOHbIe HaBBIKH B IPO(ECCHOHAIbHBIE;

BJIa/1eTh: (PU3HOIOTHYECKUMU MOHATUSIMHI HEOOXOAMMBIMH IS PEIICHHS
HAy4YHO-METOIUYECKUX
IIPUMEHAEMON
(U3MOIOTMUECKUX IPOLECCOB; HABbIKAMU aHaIN3a (DU3HOJIOTHUYECKUX

JJIA

aHajgh3a u
OAXO0d B

CHHTE3A
oOJactu
COCTaB  PACTUTEILHOIO
DJIEMEHTOB B
MPEJICTABICHUS O

YMETh: OCYIICCTBIIATH NICAArorn4eCKOC UCiCrojiaranue U peiaTsb 3aiaqdn
HCHaFOFHQCCKOﬁ
HAay4YHBIX

NeSITEeIbHOCTM Ha  OCHOBE
OpraHusme,

TpaHCc(HOPMUPOBATH

3a1ad4;
OIMCaHUs

Hay4YHOH
OCHOBHBIX

TIK-1 3HAThH:

cnenupuky (HU3MOIOTUYECKHX TMPOIECCOB,
0COOEHHOCTSIMH TIPUKPEIUICHHOTO THIA CYIIECTBOBAHUS Yy paCTEHHIA;
MEXaHH3MBbl IPOTEKAHUS U PETYJISIUU MIPOLIECCOB, CBA3AHHBIX C JKU3HBIO

CBA3AaHHBIX C

4




pacTeHuil (MOTJIOIMIEeHNE BOIBI M MHHEPAIBHBIX BEIIECTB, (POTOCHHTE3 U
JbIXaHUE, POCT U PA3BUTHE); MEXAHM3Mbl aJaNTallUd PACTEHUH K

U3MCHSIONIMMCSL  YCIIOBHSIM ~ CPEJIbl; MEXaHHM3Mbl  B3aHMMOJCHUCTBUS
pacTeHuii B OWOreomeHo3e; (QHU3MOIOIMYECKYI0 pOJIb DPACTCHHHA B
ounocdepe

yMeThb: II0JIb30BAThCSI COBPEMEHHBIMA METOJAMU HCCIICIOBAHUS IPU

M3YYCHHH PACTeHHH M TMPOIECCOB, MPOTEKAIIIUX B HUX; TI'PAMOTHO
u3JIaraTh TEOPETUYCCKUN MaTepUal O KU3HU PACTUTEIBHOTO OPraHu3Ma,
BECTHU AMCKYCCHIO; HCIIOIb30BATh 3HAHUS, MOJTYYCHHBIE B TOM Kypce, B
CBOEH IpPAKTUYECKOW JEATENbHOCTH; paboTaTh C TEXHUYECKUM
o0opynoBanueM (U3MOIOTHMYECKON JlabopaTopuy, TMpPU  PELICHUH
TUTIOBBIX POQEeCCHOHATBHBIX 3a1a4

BJIAJleTh: METOJaMU aHaiu3a (QU3HOJOTHYECKOTO COCTOSHUS PACTCHHM
METOAAMH JIA0OPATOPHBIX M TMOJIEBBIX (PU3HOIOTUYECKUX HCCIECTOBAHU,
OKCIIEPUMEHTATbHBIX  HAONIOACHUN; TEXHUKOW  (PU3UOIIOTUYECKUX
na0opaTOpHBIX ~ Pa0OT; OCHOBHBIMH  HaBbIKAMH  OOpamieHus ¢
nabopaTopHbBIM  000PYAOBaHHMEM; HaBBIKAMU OOpaOOTKM W aHajIu3a
MOJTY4aeMBbIX IKCIIEPUMEHTAIBHBIX TAHHBIX

1.6. Kputepun oneHUBaHMS KOMIIETEHIINI HA Pa3HBIX 3Tanax ux GopMupoBaHus

Cucrema OICHUBaAHUSA y‘leﬁHbIX JOCTHKEHUI CTYAECHTOB

04HOI opMBbI 00yUeHHsI

Buj yueOHoii padoThl KosaunuyectBo 6a/1110B
Boinonnenue 1abopatopHbIX paboT M YCTHBIE OTBETHI 25
CamocTosTenpHas padora 30
KontposnbHas padota 5
DK3aMeH 40
HToro 3a cemectp: 100

Cucrema OICHUBaAHUSA y‘leﬁHbIX JOCTHKEHU CTYAECHTOB

04HO0/3204HO opMBbI 00yUeHH s

Buj yueOHoii padoThl KosnyectBo 6a/110B
Boinonnenue 1abopaTtopHbIX paboOT M YCTHBIE OTBETHI 25
CamocTosTenpHas padora 30
KonTponbHas pabota 5
DK3aMeH 40
HToro 3a cemecTp: 100

HakonureabHast cucTeMa oneHuBanus dx3aMena nmo 100-0a11bHo0M MIKAaJIe

Yerpipexodadi- 100- BykBenHnas mkana, coorsercryomasi 100-0anibHoi mKamne
JbHAf cucTeMa (0a/LUIbHAs
OLlEHUBAHMUS HKaJa
IK3amMeHa/
3ayera
Otnuuno/ 90-100 A — OTIMYHO — TEOPETUYECKOE COJEPKAHME Kypca OCBOEHO
3a4TEHO MOJHOCTBIO, 0€3 MPOoOeIoB; HEOOXOIUMBIEC MPAKTHUECKUE HABBIKU
paboTBl € OCBOGHHBIM MarepuaioM CGHOPMHUPOBAHBI; BCe
MpPEeIyCMOTPEHHBIE MPOTpaMMON 00y4deHUs Yy4eOHbIC 3adaHus
BBIMIOJTHEHBI, KAUECTBO UX BBIMIOJHEHUSI OLIEHEHO YHCIIOM OalljioB,
OJIM3KUM K MAKCUMAITBHOMY
Xopoio/ 83-89 B — o4eHb XOpOIIO — TEOPETUYECKOE COJIEP)KAHME Kypca OCBOCHO




3a4TCHO

MOJHOCTBIO, 0€3 MPOoOeIoB; HEOOXOIUMBIEC MPAKTHUECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MAaTEpHUaIioM B OCHOBHOM C(OPMHPOBAHEI,
BCE IMPEIyCMOTPEHHBbIE MpOrpaMMoi oOyuyeHHs! yueOHble 3a/aHus
BBINIOJTHEHBI, KAYECTBO BBIIIOJHEHUS OOJIBIIMHCTBA U3 HUX OLEHEHO
4uCcIoM OalsioB, 6JU3KUM K MAKCUMAJIbHOMY

Xopomio/
3a4TCHO

75-82

C - XOpomo — TCOPETUUYCCKOC COACPKAHUC KypCa OCBOCHO
IIOJIHOCTBIO, HCKOTOPLBIC IMPaKTUYICCKUC HaBBbIKHN pa6OTI>I
C OCBOCHHBIM MaTrcpuajioM C(i)OpMI/IpOBaHBI HEAOCTATOYHO, BCEC
MNpeaAyCMOTPCHHBIC nporpaMMoﬁ 06yquI/m y‘le6HHe 3aJaHus
BBITIOJIHCHBI, Ka4€CTBO BbIIIOJHCHUA HH OJHOroO H3 HHUX HE
OLCHCHO MHMHHUMAJIBHBIM YHCJIIOM 6aJ'IJ'IOB, HCKOTOPLIC BHUJbI
3aJaHHUI BBIIIOJIHCHBI C omuOKaMu

Y nosneTBo-
puTeIHHO/
3a4TEHO

63-74

D — y#OBIETBOPHUTENFHO — TEOPETHYECKOE CO/CpIKaHUE
JUCHUTUTMHBL  OCBOEHO YaCTHYHO, HO TMpPOOENIsl HE HOCST
CYILIECTBEHHOT'O XapaKTepa; He0OXOMMbIEC MPAKTUIECKUE HABBIKU
paboTHl C OCBOCHHBIM MaTe€pHajoM B OCHOBHOM C()OPMHUPOBAHBL;
OOJIBIIMHCTBO ~ NPEAYCMOTPEHHBIX  HpOrpaMMoil  00y4eHus
y4eOHBIX 3aJaHUN BBIIIOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX
3aJaHuil, cofepkaT OUIHOKU

Y noBneTBo-
puTenbHO/
3a4TCHO

50-62

E — mocpencTBeHHO — TEOPETUYECKOE COACPKAHUE Kypca OCBOCHO
YaCTUYHO,  HEKOTOpble  IPAaKTUYECKUE  HAaBBIKU  PalOTHI
He c(hOpMHUpPOBaHBI, MHOTHE TNPEAYCMOTPEHHBIE MPOTPAMMO
o0yyeHMsI y4yeOHble 3aJaHMs HE BBINOJHEHBl JHMOO KavyecTBO
BBITTOJIHEHUSI HEKOTOPBIX M3 HHUX OLEHEHO 4YHUCIOM OaJlioB,
0JIM3KMM K MUHMMAaJIbHOMY

Heynosnerso-
pUTENBHO/ HE
3a4TCHO

2149

FX — Hey/0BJIETBOPHUTEIILHO — TEOPETHUECKOE COAEPIKaHKEe Kypca
OCBOCHO YaCTHYHO; HEOOXOJUMBIC IIPAKTHUYECKUE HABBIKHA PaOOTHI
He c(OpMHPOBAHBI, OOJIBILIMHCTBO IPEYCMOTPEHHBIX
porpamMmoil 00ydeHHs y4eOHBIX 3aJaHUN HE BBITOJHEHO KOO
KAa4eCTBO MX BBIIIOJHEHHS OLIEHEHO YHCIOM OaillIoB, OJIM3KHUM
K MHHAMAJIbHOMY; TIPH IOMOJHHUTEIBHONH CaMOCTOSTEIbHOM
paboTe HajJ MaTepUaIOM Kypca BO3MOXKHO IMOBBIIICHUE KayeCcTBa
BBINOJIHEHHUS YUE€OHBIX 3aJaHHi

Heynosnerso-
puTenbHO/  HE
3a4TEHO

0-20

F — HeynoBIeTBOPUTEIIBHO — TEOPETHYECKOE COACPIKAHHUE Kypca
HE OCBOCHO; HEOOXOJMMBIC TMPAKTHUYECKHUE HABBIKH pPabOThHI
He COPMHpPOBAHBI; BCE BBINMOJHEHHbIC YyYEeOHBIE 3aqaHUs
coJlepkaT rpyOble OMIMOKH, OTOTHHUTEIbHAS CaMOCTOSTEIbHAS
paboTa HaJa MarepuajioM Kypca HE MPUBEAET K KaKOMY-JIHOO
3HQYMMOMY TIOBBIIICHUIO KA4yeCTBA BBIMOJHEHUS Yy4eOHBIX
3aJaHUN




1.7. O6pazen opopMiIeHHS IK3AMEHAIUOHHOT0 O1JIeTa
MUHHMCTEPCTBO ITPOCBEIIEHMUS
POCCUMCKOM ®EJEPALIMU

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJ’)KETHOE OBPA30OBATEJIBHOE
_ YUYPEXJEHHUE BbICHHIEI'O OBPA30OBAHHUA
«JIYIT'AHCKHUU I'OCYJAPCTBEHHbBIM HEJAT'OI'MYECKUU YHUBEPCUTET»

2023/2024 y4eOHbIii roa

GOAKYJIIBTET ECTECTBEHHbBIX HAYK
kadeapa 6uoJI0rNu

9K3aMeH (YCTHBIN/MTMCbMEHHBIN) MO JUCHUTUTHHE «DU3HO0JIOTHSA PACTEHUID)
Kon/nazBanus nanpaienus noarotoBku 06.03.01 buosorus. O6mas 6uosiorus

OPO/03DPO

3K3AMEHALIMOHHBIN BUJIET Ne 1

1.Uctopust pa3Butuss (GuU3MOIOTUM pacTeHWil. Buabl npeBpalleHui,
COCTABJSIIOLIME  JKU3HEHHBIE @pouecchl y  pacTteHudl.  OCHOBHBIE
HaTpaBJIEeHUS UCCIEAOBAHNUN B (DU3HOIOTHH PACTCHUIA.

2.0CcMOTHYECKME CBOMCTBA PACTUTEIBLHOU KIIETKU. [loHATHE OCMOTHYECKOE
JaBJICHKUE, TYPTOPHOE JAaBJIEHUE, COCYILas CUila KIETKH.

3. XUMHYECKHE B ONITHYECKUE CBOMCTBA XJIOPOQHILIA.

VYTBepkIeHO Ha 3acenaHuu Kadeapbl OMOJIOTHH,
npoToKoI Ne  oT«  » 2023 r.

3aBenytomuii kadenpoit H.B. Bonruna

DK3aMeHaTop C.B. Ilerpenko



2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

2.1.0ueHoYHBIE CPEeICTBA TEKYLIEro KOHTPOJIS

Bomnpoce! AJ1s1 NIMCbMEHHOT0 KOHTPOJIA
1. Boruuciutrh ocmotuueckoe nasienue 0,2 M pactBopa KCI npu t = 7°C,
U30TOHUYECKUH KO3()PUIIMEHT JaHHOTO pacTBOpa paBeH 1,8.
2. Cocymas cuna kietku (S) 0,5 Mlla. Yemy paBHo TypropHoe aasienue (1) 3o
KJIETKH, €CJIM OCMOTHUYECKOE JaBJIeHHe 3TOH KieTku 1,2 Mlla?
3. Uemy paBHO ocmornueckoe pasiaeHue 0,1 M pacTBopa TINIOKO3BI IIPU
temmneparype 20°C?
4. KieTka HaXOAUTCSA B COCTOSHHMHU IIOJHOI'O HACHIIIEHHS Bomou. OcMoTHYECKOE
napiieHue kinetodHoro coka 0,8 Mlla. Uemy paBHBI COCyIllas CHJIa U TyprOpHOE
JABJICHUE 3TOW KJIETKHA?
5. Knerka HaxoAuTCs B COCTOSSHUM TMOJHOIO 3aBsijaHus (HAYMHAIOIIETOCS
mazMonu3a). Yemy paBHbl 7 ¥ P, eciii U3BECTHO, UTO cocyllasi Cuila KIETKU paBHA
0,5 Mlla.
6. Kak nmpoucxonut HabyxaHue ceMsH?
7. KakoBa 3aBHCHUMOCTb 3TOTO IpoLecca OT COJAEPKAHMSI OCHOBHBIX 3alacHBIX
BEIECTB?
8. [louemy J1IeTOM KOPHEBOE JAABJICHUE HE IIPOSBIISIETCS WIH HPOSBISAETCS TOIBKO Y
TPaBSIHUCTBIX PACTEHUI B OUEHB BIAXKHYIO MOTOAy?
9. OOBSACHUTH MEXAHU3M MOCTYIUIEHUS BOJIbI B KJIETKH KOPHS U MEpEIBUKEHUE €€
110 KCUJIEME.
10. IToGer, B3BEmICHHBIN cpa3y Iocie cpe3anus, uMmen maccy 10,26 T, a gepe3
3 mua — 10,17 r. Ilnomans sucteeB mobera paBHa 240 cm? OmnpenenuTtsb
MHTEHCUBHOCTb TPAHCIHUPALIUH.
11. 3a BeretanMOHHBIA MEPUOJ PACTEHUA HAKONMIM 2,1 k2 OpPraHUYECKOTO
BEILIECTBA U Ucnapuiu 525 Kr Boabl. OnpeaenuTs NTPpOLyKTUBHOCTD TPAHCIIUPALUH.
12. Uemy paBeH TpaHCHHPALUOHHBIN KOI(PPUIMEHT aepeBa, UCHAPHUBIIETO 3a
BETETALIMOHHBIN MEpUOJ 2 m BOJbl U HAKOMMUBILIETO 3a 3TO BpeMs 10 Kr cyxoro
BemecTna’?
13. Macca BbICceYeK JHMCThEB 0 HachlmeHus Obuia paBHa 0,90 T (mi), a mociue
JIByX4acOBOI'O MpeObIBaHUS B BOJAE JI0 MOJIHOTO HACBIIIEHUS OHA YBEJIUYMIACH 0
1,12 r (m2). Onpenenutsh BEIMYUHY BOJHOTO Je(UIIUTA KIETOK JIMCTA, BHIPA3UB €€
B %.
14. Onpenenuth cymMmapHoe BOAOMNOTpeOsIeHHE (M cyw.) SIOJIOHEBOTO caja Mpu
3aITaHpOBaHHOM ypokae 125 1m/ra m xodddummuente BogonoTpedaeHUs (Kuoq)
450.
15. HaOyxanue 6enkoB (rugpararius).
16. Ocmoc u ero nokasarenu. PacturenpHas KieTka Kak OCMOTHYECKAsi CUCTEMA.
17. IlormonieHre BOJAbI paCTEHUEM.
18. KopHeBoe aBieHue, €ro 3aBUCUMOCTb OT BHEIIHUX U BHYTPEHHUX YCJIOBHUH.
19. Tpancnimpanusi, peryJIMpOBaHUE TPAHCIIMPALIUHA PACTCHUEM.
20. MeTtoapl U3MEPEHHS TPAHCIIMPALIUH, IT0KA3aTENN TPAHCIIHPALINH.



21. [Igurarenu nNoToka BOJIbl B PACTEHHH.

22. Bonnplii 6ajmaHc pacTEHUM.

23. MexaHu3Mbl pEryJupoOBaHHUS BOJHOTO OajlaHCca Yy pacTEHUW pa3IUYHBIX
HKOJIOTHYECKHUX TPYIIIL.

24. HeobxoauMble paCTeHUIO MUHEPATbHBIC 3JIEMEHThI (MUKPO-, MAKPOIJIEMEHTHI).
25. Azor, ero ycBosiembie (pOpMbI U PYHKITUN B PACTCHHH.

26. IlnarHoCTMKa MUHEPAJIbHOIO MUTAHUS PACTEHUIA.

27. MexaHu3Mbl IIOTJIOIICHHWS MUHEPAIBHBIX BEIIECTB KOPHEBOM CHUCTEMOU
pacTeHusl.

28. KopHeBbI€ BBIACIEHUS U UX POJIb B YEPEAOBAHNUHU KYJIBTYP.

29. BnusHue BHEIIHUX (PaKTOPOB HA MOIVIOTUTEIbHYIO aKTUBHOCTh KOPHEH.

30. MuHepalilbHOE MUTAHUE PACTCHUN B OHTOT€HESE.

31. ®u3noJIOrHYecKre OCHOBBI MPUMEHEHUS YA0OpEHUIA.

32. BrpaimyBaHue pacTeHuid 0€3 MOYBHI.

33. Ilpu ydvere QoOTOCHMHTE3a METOJOM TMPOCACHIBAaHUS ObLIM TMOJYYEHbI
CIEIYIOIIME JAHHBIE: IUIOMAAb JIMCTheB 3,12 aM%, IPOJOJDKHTENHLHOCTD
skcno3unuu 20 MUHYT, KOJIMYECTBO pacTBopa OGapurta B moriorurene 50 mi. Ha
TUTPOBAHUE MU3PACXOI0BAHO: KOHTPOIIb (06€3 pacTeHus — 36 MJI COJSTHOM KUCIIOTHI,
onbIT — 49 mi). KoHlleHTpanus KUCIOTH TakoBa, 4To 1 Mi1 skBuBaneHTeH 0,3 mr
CO:. BpuucnuTh UHTEHCUBHOCTD (DOTOCUHTE3a IO MPUBEICHHBIM JaHHBIM.
34.Cyxas Macca pacTe€HHs KyKypy3bl B Ha4aje Y4E€THOTO MEepHUoJia cocTasisiia 9,2
r, uMes mIommaas TuctbeB 140 cm?. Crycers 10 mHei cyxas Macca yBEJINIHIach 10
12,6 T, a pacTeHHs UMEIH yXe Iomans JUcTheB 206 cm?. OmpeaeanTh YUCTYIO
IPOAYKTHBHOCTH (DOTOCHHTE3A, BBIPA3UB €€ B I/M>CYTKH.

35. Paccumrath BenmuumHy (orocuHTeTHYecKOTO ToTeHIMana (PII) mocesa
O03MMOM TMIICHUIIBI TPHU IUIOMAIU (UTYPHI, 3aKIOYECHHOW MEXIy KpHUBOU U
J€KaJHBIMHU OTPE3KaMu, paBHOM 28 cM?. MaciuTab KOOpAMHAT IPUHATEH paBHbIM 10
000 M? 1o ocu opauHaT 1 10 gHE#H 110 OcH abcrwcc.

36. 3a mepuoj BereTauuMu KyKypy3bl, BhIpAlIMBAa€MOW Ha 3€pHO, Ha 1 2a mocesa
noctymaer 83,8%10° MJIx conHeuHOW SHeprud. B opraHudeckod macce
OMOJIOTUYECKOTO YPOsKash M3 3TOM DHEPrUM HakKaIUIMBaeTcs auimb 16,7*10*MJIx.
Omnpenenutey kodpdurment mnoneznoro naerictsus (KII) dorocunTesa mocesa
KYKYpY3bl, BBIpa3uB €ro B %.

37. 3a mepuop BereTanu KyKypy3bl Ha mmpoTe JIyranckoil o0OiacTu mepuos
dorocunreTryeckn aktuBHON pamuarmu (O ¢ap) cocraBiaser 83,8%10° MJDxk.
KanopuitHocte Ouomaccel (q) pacTeHudd TpHHATH paBHOW 16,76 MJDK/KT.
OnpenenuTs MaKCHMaJIbHO BO3MOXHYIO BEJIMYHMHY OHOJOTMYECKOIO YypoxKas
(Y6uon.) C y4E€TOM IIPUXO/Ia COTHEYHON YPHEPTUM.

38. JIuct kak opran porocuHTe3a.

39. XnopomnacTel: COCTaB, CTPOEHUE, (PYHKIIHH.

40. TIurMeHTHI XJIOPOIIACTOB.

41. CseroBas ¢a3a GpoTocuHTe3a.

42. Metabonusm yraepoja npu dotocunrese (Cs-, Cs4- myTh PorocunTeza, CAM-
MeTaboIu3M).

43. ®oroabIXxaHue.



44. Meroapl onpeneneHus: GOTOCUHTE3A.

45. 3aBucuMocTh HOTOCHHTE3a OT (DAKTOPOB BHEIITHEN CPEJIbI.

46. ®OTOCUHTE3 U ypOKail.

47. CBETOKYJIbTYpa CEIbCKOXO3SICTBEHHBIX PACTCHHUIA.

48. Tlepeuucnute TPOMEKYTOUHBIE MPOIYKTHI a’pOOHOTO JbIXaHUS, KOTOpPbHIC
MOABEPraroTCs:

a) nekapooxcuinupoBanuio (otmerienno CO»);

0) OKHUCJIEHUIO (OTHSATHUE BOJIOPO/IA).

49. Ha tutpoBaHue ucCXOAHOro Oaputa uszpacxogoBano 18 mz HCI, a Ha
TUTPOBAaHHE OapuTa OMBITHOW KOJOBI, MIOCJIE YaCOBOTO SKCIIOHUPOBAHUSI HABECKU
npopocuiux cemsH B 10 e, ynuo 13 mn HCl. Onpenenutb WHTEHCUBHOCTD
JIBIXaHUs, €CIU u3BeCTHO, 4TO 1 M HCI sxkBuBanenten 2,2 me CO..

50. ITo cyMmapHOMY ypaBHEHMIO paccuMTaTh JbIxaTeiabHbI Kodhuuuent (1K)
IPU OKKUCIIEHUH ITI0K03bl 0o CO> u H>O.

51. [lo cymmapHOMY YpaBHEHUIO PACCUMUTATH JbIXATENbHBIA KOI(PPUIUEHT Mpu
okucienuu 10 CO; u H>O xupa tpuoienHa, umeromero Gopmyiy: Cs7H1040s.

52. Tlo cymMmMapHOM ypaBHEHHUIO pPACCUUTATh JBIXATEIbHBIA KOIPHUIIUEHT MPHU
okucieHuu a0 CO; u H>O nUpOBUHOTPATHON KUCIOTHI, SOJTOYHON M STHTAPHOU
KUCIOTHI (hopmyra npuBeaeHa B mukie Kpebdca).

53. 3HayeHue AbIXaHUS B KU3HU PACTECHUN.

54. CoBpeMEHHOE MPE/ICTABICHUE O MEXaHU3ME OMOJIOTMYECKOTO OKHUCJICHUS U
BOCCTaHOBJICHHS.

55. MUTOXOHAPUH KaK OpraHejIbl a9pOOHOTO IBIXaHUS.

56. depmMeHTHAsE CUCTEMA JIBIXaHMUS.

57. I'muxonus.

58. [uxn Kpebca.

59. IlenTo30¢ochaTHBIN UK.

60. MeTtozs! onpeaeneHus JbIXaHusl U €ro MOKa3aTellu.

61. 3aBUCHUMOCTH JAbIXaHUS OT (PAKTOPOB CPEJIBI.

62. Ponb ApIXxaHus B TPOAYKIIMOHHOM IIPOLIECCE.

63. CunTes, pacraj 1 B3auMHOE MPEBPAILEHUE YTIIEBOIOB.

64. CunTte3 u pacnan )KApOB.

65. OOMeH aMHUHOKHCIIOT U OEITKOB.

66. ButaMuHBI 1 UX POJIb B PACTCHUSX.

67. Poib B pacTeHUM OpPraHUYECKUX KHCIOT, S(PUPHBIX Maces, ajJKaJlouJOB,
TJIMKO3U/I0B, IyOUJIBHBIX BEIIECTB.

68. B3anmocBs3b MpoueccoB 0OMEHa BEIIECTB B PACTEHUSX.

69. BHYTpHUKJIETOUHBII, NAPEHXUMHBIA U (DIO3MHBIA TPAHCIIOPT ACCUMUIIIHTOB B
pacTeHumu.

70. ®uTOropMOHBI (OMOCHHTE3 M CIIEKTP OMOJIOTHICCKOTO ACHCTBUA).

71. @U3nOJIOrUs MPOPACTAHUS CEMSIH.

72. ®@a3bl OHTOT€HE3A PACTUTEIBHOMN KIETKHU.

73. Turnel pocTa pa3IMuYHbIX OPTaHOB Y PACTECHUM.

74. Koppensiuus, piTMHYHOCTD U IEPUOJIUYHOCTD POCTA; MOJISIPHOCTb.

75. JIBuKEHUS paCTCHUMN.
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76. MeToabl U3MEPEHHUSI CKOPOCTU POCTA.

77. 3aBUCUMOCTD POCTa OT BHYTPEHHUX (PAKTOPOB.

78. Temneparypa kak (paxTop, peryJMpyrouui pocT U pa3BUTUE PACTCHUH.

79. CBeT Kak (hakTop, peryJIMpyomuil pocT U pa3BUTUE PACTEHUI.

80. BummsiHME BJIaKHOCTH IMOYBBI 1 MUHEPAJIBHOIO NMUTAaHUS HA POCT U Pa3BUTHE
pacTEeHU.

81. ®uznonorus LBETEHUs, OIJIOOTBOPEHUS U (POPMHUPOBAHUS 3aBA3H.
82.PuU3N0JIOTUs CTAPEHUS PACTCHUM.

83. ®u3nosorus NoKos y pacteHui. [IpueMsl ero HapymeHus U NpoyIeHUs.
84.3a1uTHO-IPUCITIOCOOUTENFHBIE PEAKLUUHU PACTEHUM MPOTUB MOBPEKIAIOIINX
BO3JICHCTBHM.

85. X011010-, MOPO30yCTOYMBOCTh PACTCHUM.

86. 3UMOCTOMKOCTh PACTCHHM.

87. Kapo- 1 3aCyX0yCTONYMBOCTb PACTEHUN.

88. Peakuus pacTeHUi Ha 3aCOJICHUE ITOYBBI.

89. ['a30yCcTOMYHUBOCTh PACTEHUH.

90. YcTOWYMBOCTb pPAacTEHUM MPOTHUB BELIECTB, MPUMEHSAEMBIX IJs1 OOpbOBI C
BpPEAUTEISIMH, OOJIE3HAMU U COPHSIKAMHU.

91. OGuias xapakTepucTuka (epMEHTOB U UX CTPYKTypHas OpraHu3anusl.

92. CieuuUYHOCTh U MEXaHU3M JEHUCTBUA (DEPMEHTOB.

93. Knaccudukarus 1 HOMEHKIaTypa (epMEHTOB.

94. CniocoObl MOJIMBA U UX BIUSHUE HA MUKPOKIMMAT arpo(pUTOIEHO30B.

95. IloporoBeie 3HA4Y€HUs BIAXKHOCTH IOYBBI, JOIYCKa€MbIE HA OPOIIAEMBIX
y4aCTKax.

96. Pa3paboTka palMOHAIBHBIX PEKUMOB OPOIIECHUS CEIbCKOXO3SIMCTBEHHBIX
KyJIbTyp (GopMylibl pacdyera CyMMAapHOTO BOJOINOTPEOJICHUS, OpPOCHUTEIbHOU
HOPMBI, IOJIUBHOI HOPMBI).

97. CriocoOblI omnpesiesieHnsi BpeMEeHH MOJIUBa.

98. IIpu3HaKku HETOCTATOYHOCTH MMUTATENIBHBIX 3JIEMEHTOB B PACTCHUM.

99. IloTpeOHOCTh pacTeHUH B JIEMEHTAaX MUHEPAJILHOTO MIUTAHUS B OHTOI'€HE3E.
100. Cuctema npuMeHEHHS yI00pEHUH.

101. ITpuemsbl, yMeHbIAIONINE TIEPUO]T TIOCTICYOOPOUHOTO JO3PEBAHUS Y XJIEOHBIX
3JIaKOB.

102. CmocoObl mpeanoceBHONH 0OpaOOTKM CeMSH C JUIMTEIBHBIM ITOKOEM
(cTpatudukamus, ckapuurarms).

103. I[IpuemMbl HapylIEeHUS U TPOJICHHS IOKOS Y KiIyOHel kapTodens.

TeMbl 1151 MOATOTOBKYU MYJbTUMEAMUHBIX NIPe3eHTANNN U pedepaToB:

1.®u3nonorus u OMOXUMHSI paCTUTEIBHOUN KIETKH.
2.®u3non0ro-o0MoXUMHYECKHE IpoLecchl pacreHuil. oTocuHTes.
3.®u3non0ro-ONMoXUMHUYECKUE NpoIiecchl pacTeHuil. [Ipixanue.

4 MunepansHoe nuTanue. GU3noI0ruyecKast posib MaKpO3JIEMEHTOB.
5.MunepanbHoe nutanue. PU3noIOrnyecKast pojb MUKPOIJIEMEHTOB.
6. Poct u pa3Butue pacTeHuil.
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7. ®UTOTOPMOHBI: THOOEPEIITUHBI, ayKCUHBI, TATOKUHUHBI.
8. IIpucnocobisieMoCTh U yCTOMYMBOCTh PACTEHUM K HEOJIaronpusaTHHIM

dakTopam cpenbl.

HCHHMI/I BBIITOJIHCHU A peq)epaTa HJI CTYACHTA ABJIAIOTCA: OBJIAACHUC HaYaJIbHBIMHU
HaBBIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, (bOpMHpOBaHI/IC YMCHI/If/'I O606HI3TB

H CHCTCMATHU3HUPOBATDH HaquBIﬁ TCKCT,

W3YYCHHBIA MaTEpHal.

Pa3BUTHUC YMCHI/If/'I AHAJIIM3UPOBATH

®dopmanbHble TpeOOBaHHUS K TEKCTy pedepaTa ONPEAeNsIOTCS 3HAYCHHUSIMU
napaMeTpoB, yCTaHABIUBAaEMBIX B iporpamme Word.
[Tapametpsl crpanunel. [lonsa: BepxHee — 2 cMm, HKHEE — 2 CM, JIEBOE — 3 CM,

npaBoe — 1,5 cM. Pazmep Oymaru — A4.

®opmar. Hlpudt — Times New Roman, kernb — 14.
AG3ai. BeipaBHuBanue — no mupuHe. Otctym: cieBa — 0 cMm, crnpaBa — 0 cwm,
nepas ctpoka Ha 1,25 cm. HatepBan: nmepenq — O nr., mocie — 0 nr.,

MEKyCTPOYHBIN — OJIMHAPHBIN.

Homepa ctpanun. llonoxkeHne — BHU3Y CTpaHMIIbI, BBIPABHUBAHHWE — OT LIEHTPA,
kerimb — 12. Ha turynpHOM nmcTte HOMEp He mnpocrtaBisieTcs. Hywmeparnus
HAYMHAETCS CO CTPAHMIIBI OTJIABJIIEHUS C HOMEpa 2.

3arooBKM TMEYATAIOTCS MO HEHTPY MNOMY>KUPHBIM MpudToM 0€3 MEepeHOCOB U

TOYKH Ha KOHIIE.

Kpurtepun u nokazartesnu, UCIIOIb3yEMbIE MPU OIICHUBAaHUU pedepaTa

XapakTepucTuka

TpeOoBaHwMsI 110 CTPYKTYpE U
0(OpMIICHUIO

[IpoayKT caMOCTOsITeTLHON PabOThI
CTYJIEHTa, IPEICTABIIAIONINI CO00it
KpaTKOE U3JI0)KCHHUE B TUCHMEHHOM
BU/IC TIOJTYYCHHBIX PE3yJIbTaTOB
TEOPETUYECKOI0 aHAIU3a
onpeeneHHoW HaydHou (yueOHo-
UCCIIEIOBATENIbCKOM) TEMBI, TJI€ aBTOP
PAaCKpBIBAET CYyTh UCCIIEAYEMOM
pOOIEMBbI, TPUBOJAUT PAZTUUHBIC TOUKU
3peHUs, a TAaK)KE UCIIOJIb30BAHHBIC
coOCTBEHHBIE B3TJISA/IbI HA HEE.
Pedepar — cOop u npeacranieHue
MCYEPIIbIBAOIIEeH HHPOPMAIIUHU TTO
3aJIaHHON TEME U3 Pa3TUYHBIX
WCTOYHHUKOB, PUBEICHNE WHTEPECHBIX
(bakToB

1) TUTYNBHBIN JIUCT;

2) nutad paboThl C YKa3aHUEM CTPaHMII
KaXXI0T0 MyHKTAa,

3) BBenenue (000CHOBaHHUE
aKTyaJTbHOCTH, BEIOpAaHHOM ISt
U3YYEHUS TEMBI JIsl TEOPUU U
NPaKTUKH);

4) TeKCTOBOE M3JI0KEHNE MaTepuaa 1o
BOIIPOCaM IlJIaHa C HEOOXOIMMBIMU
CChUIKaMu Ha ucTouHUKH (20-25 cTp.);
5) 3aKkiIr04YeHHE;

6) CIIMCOK HCIIOJIb30BaHHBIX
JUTEpPaTYPHBIX HCTOYHUKOB;

7) NpUIIOKEHUS, KOTOPBIE COCTOAT U3
Tabnui, pororpaduii, Tuarpamm,
rpaMKOB, PUCYHKOB, CXEM

ANTOPUTM ONICHWBAHUA pedepaTa

[lokazarenun

bamn

YMeHue CTPYKTYPHUPOBATH, BBIACIIATH I''TABHOC U O606HI3TB MaTCpHUaJIl:

0,5
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-000CHOBAaHHME AaKTyaJIbHOCTU TMPOOJEMbl W TEMbI I TEOPUU U
IIPAKTUKH,

-COOTBETCTBUE IJIaHa TeMe pedepara;

-0XBaT IUIAHOM BCEX acCMeKTOB CPOPMYIUPOBAHHOMN TEMBIL;
-COOTBETCTBUE COJICP)KAHUS TEME U TUTaHy pedepara;

-IIOCTAHOBKA MPOOJIEMBI 1J1s1 00CYKICHHUS;

-opMynHpoBaHUEe BEIBOJOB MO KKIOMY Mmaparpady;
-opMyNIpoOBaHKE BLIBOAOB IO BCE padoTe;

-CHCTEMAaTH3aIns U CTPYKTYPUPOBAHUE MaTepraa;

-TIOJTHOTA U TUIyOMHA PACKPBITHS OCHOBHBIX TIOHSITHH MTPOOJICMEI;
-TPaMOTHOE UCITOJIb30BAaHUE TEPMHUHOJIOT UM,

-COITOCTaBJICHUE PA3IMYHBIX TOYCK

3peHus 1Mo mpodaeMe U3yUCHUS;

-HaJIM4Yue COOCTBEHHOW AaBTOPCKOM TMO3UIIMH, CAMOCTOSITEIIbHOCTh
CyXXJieHUul; (popmynrpoBaHue COOCTBEHHOTO OIEHOYHOI'O OTHOIIEHUS
K paccMaTpUBaEMOMY BOIIPOCY.

YmMenue paboTath ¢ MEPBOMCTOUHHKAMM: 0,5
-BBIJICJICHHUE TJIABHOTO;

-aJICKBaTHOE M3JI0’KECHUE MBICIIM aBTOpa IMEPBOMCTOUHHKA
COOCTBEHHBIMH CJIOBAMU HJIU C UCIIOJIH30BAaHUEM
ITUTHPOBAHUS;

-yMECTHOE M JIOCTATOYHOE ITUTUPOBAHKE ITEPBONCTOYHUKOB;
-HCTIOIB30BAHKE JIJIS1 OCBEIICHHS BEIOPAaHHOW TEMBI HE MEHEE
5—7 UCTOYHHUKOB;

-KpyT, MIOJTHOTA UCIIOIh30BAHUS TUTEPATYPHBIX UCTOYHUKOB TIO
npobiieme

['pamoTHOCTS: 0,5
-0TCyTCTBHUE OpdorpaPuuecKkux, CHHTAKCUIECKUX, MYHKTYallMOHHBIX
OIMOO0K;

-TPaMOTHOCTb U KYJIbTypa U3JI0OKEHUS,

- HAYYHbIN CTUJIb

Ywmenne ohopMIISTh MUCBMEHHYIO padoTy: 0,5
-[IpaBUIIbHOE O(hOPMIIEHHE CCHUIOK Ha MCIIONB3yEMYIO JTUTEPATYPY;
-IPaMOTHOE COCTaBJIEHUE CIICKA UCTIOIB30BAHHON JINTEPATYPHI;
-cobumoieHue TpeboBaHnil K oopMiIeHHIO 1 00bEMY pedepara

Hrtoro 2

Kpumepuu oyenxu:

2 6anna CTaBUTCA, €CIU BBINOJIHEHBI BCE TPEOOBAHMS K HANMCAHUIO M 3aIlUTE
pedepara: oOo3HaueHa mpobOiieMa W OOOCHOBaHa €€ aKTyalbHOCTh, CJIEJaH
KpaTKH aHaliu3 Pa3IUIHBIX TOUYEK 3PCHHsI HAa pacCMaTpUBaeMyl0 IpoOiemMy
JIOTUYHO W3JIOKEHa COOCTBEHHAs MO3UWIHA, CHOPMYIMPOBAHBI BBIBOJBI, TEMa
pacKphITa MOJTHOCTHIO, BBIIEPKAH 00BEM, COONFOACHBI TPEOOBAaHUS K BHEITHEMY
0OpMIICHHUIO, JaHBI MPABWIILHBIC OTBETHI Ha JIOMTOJTHATEILHBIE BOTIPOCHI.
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1,5 6anna — ocHoBHBIE TpeOOBaHUS K pedepaTy U €ro 3aliuTe BHITIOJIHEHBI, HO MPU
ATOM JIOMYIICHBI HENOYeThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JI0KEHUU
MaTepuaia; OTCYTCTBYET JIOTHYECKas IOCJIEeIOBATEIbHOCTh B CYXJICHHSIX; HE
BbIZIep)KaH o0beM pedepaTa; HUMEIOTCS YOyIIEHHs B OQOPMIICHUHU; Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI TIPH 3aIIUTE JITAHBI HETIOJHBIE OTBETHI.

1 oé6ann — wuMEIOTCA CYIIECTBEHHBbIE OTCTYIUIGHHS OT TpeOoBaHUM K
pedepupoBanuto. B yacTHOCTH, TeMa OCBEIIEHA JIMIb YaCTUYHO; JOMYIICHBI
dakTuyeckue oOmMUOKKM B coJepkaHuud pedepara wiM HOpU  OTBETE Ha
JOTIOJTHUTEHHBIC BOITPOCHI; BO BPEMSI 3alTUTHI OTCYTCTBYET BBIBOJI.

0,5 6anna — Ttema pedepara HE pacKphiTa, OOHAPYKHUBACTCS CYIIECTBEHHOE
HEMOHUMaHNE TIPOOIIEMBI.

0 6annoe — pedepar 00ydaromuMcs HE IPEACTABIICH.

Bomnpocsl AJ1s1 yCTHOT0 onpoca:

1. ®uszunonorus pacTeHHil: TpeaMET, 3a/1a4l U MECTO B CUCTEME
OMOJOTUYECKUX AUCITUTUIMH.

. CTpyKTypHas opraHu3anus pacTUTEIbHOU KIETKH.

. XMMHUYECKHM cOCTaB, CTPOCHUE U (DYHKIIMH KIETOYHON CTEHKH.

. MeMOpaHbI TpOTOIIa3Mbl, KX COCTaB, CTPYKTYpa U (DyHKITHH.

. MexaHu3MBbl OTJIOLIEHHUS BEIIECTB PACTUTENBHON KIIETKHU.

. @epMeHTHI, 00IIT1e CBOMCTBA M POJIb B IPEBPAIIICHUH BEIIECTB.

. PerynsitopHbie CUCTEMBI KJIETKH.

. Peakuun npoTtoruiazMbel Ha MOBPEXKIAOIIME BO3ICHCTBHS.

. 3nauenne H20 B :xu3Hu pacrenuil. [lonstue o BOGTHOM pexuMe, BOZHOM
Oanance U BOAHOM Jieuriure.

10. Conepxanue u cocrosiune H20 B pacteHusax. @opmbl BOJIBI.

11. KopHeBas cucrema — Opras norjomeHus BOIBI.

12. OcHOBHBIE IBUTATENHN BOJHOTO MOTOKA B pacTeHud. [nmay, ryrranus.

13. buosiornueckoe 3Ha4eHUE TpaHCIIMpaUUK. JIUCT Kak OpraH TpaHCIUPALUU.
14. MexaHu3M yCTBUYHOM PETYIUPOBKH TpAaHCHUPAUMU. THUIIBI YyCTBUUHBIX
JIBUOKCHMH.

15. 3aBHCHUMOCTB TpaHCIIMPALIMK OT BHEIIHUX YCIOBUU U €€ CYTOUYHBIA XOJ.
16. ®u3nosornyeckre OCHOBBI OPOILIEHHUS C.-X. KYJIBTYP.

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

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

20. [IurMeHTHI 3€JEHOTO JUCTA, UX XUMUYECKASI IPUPOJA, ONTHUECKHE
CBOKCTBA U 3HAYCHHE.

21. CeetoBas ¢aza porocunTesa: poroduzndeckuii 1 GPOTOXUMUICCKUAN ITAITBI
Y X 3HAYCHHE.

22. TemuoBas ¢aza ¢orocunrtesa y C3 - pacrenuit (1ukn KansBuna).

23. C4 — nyth doTtocunTesa (1ukia Xetda u CidKa): CyIIHOCTh U
OuoJoTUYeCcKas poJib.

24. CyTtouyHas TUHaMHUKa M CE30HHBIN X011 (poTOCHHTE3A.

O 00 31O DN K~ WK
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25. 3aBUCHMOCTb (POTOCHHTE3A OT BHEIIHUX U BHYTPEHHUX (PAKTOPOB.

26. JlHeBHas JMHAMMKA U CE30HHBIE U3MEHEHUS (DOTOCUHTE3A.

277. ®OTOCUHTE3 U YpOXKail.

28. OCHOBHbIE NT0KA3aTEIH, XapaKTepU3yOLUIe POTOCUHTETUYECKYIO
aKTUBHOCTb PACTCHUIA.

29. luxnnueckoe 1 HenukiInieckoe potodochopunrpoBaHue.

30. JIpIxaHue 1 €ro 3Ha4CHUE B )KM3HU PACTCHMIA.

31. CyOcTpathl IbIXaHMS U IbIXaTE€IbHbIN KO (ULIUEHT.

32. Ctpoenue, CBOKWCTBA U (DYHKIIMM MUTOXOHIPUH.

33. OkcuopenyKTasbl, X XUMAYECKAsl MPUPOIA U (DYHKIIUH.
34.AnaspobHas daza: XUMH3M, JIOKATA3AIUS B KIIETKE U POJIb.
35.AnpobHas haza: XUMH3M, JJOKATA3AIUS B KIIETKE U OMOJIOTHYecKast POJIb.
36.0neKkTpoHHAas 1eNb AbIXaHUS U OKUCIHUTENbHOE (OCHOPUITMPOBAHUE.
37.3aBUCUMOCTb JIbIXaHUSI OT BHYTPEHHUX U BHEUIHUX (PaKTOPOB.
38.MakponsieMeHThl, UX yCBOsieMble ()OPMBI U POJIb B )KU3HU PACTCHUM.
39.MuUKpO3JIEMEHTBL, UX YCBOsIEMbIE (POPMBI U POJIb B )KU3HHU PACTCHUU.
40.KopeHb Kak opraH NOIVIOLIEHUS AIEMEHTOB MUHEPAJIILHOTO TUTAHUS.
41.AHTaroHU3M HOHOB, IPUPOJIA U 3HAYCHUE B KU3HU PACTECHUU.

42 BnusiHue BHEIIHUX UX ()AaKTOPOB Ha MOIJIOIIEHKE (CBET, TEMIIEPATYPA,
KOHIICHTpAIUsl KUCJIOpOoaa U T.1T.).

43 .I1peBpanieHue a30TUCTBIX BEUIECTB B pacTeHUsAX. 3HaueHue padort [[.H.
[IpssHUIITHUKOBA B M3y4YE€HUHU a30THOTO OOMEHA.

44 . ®U3NOIOTUYECKNE OCHOBBI TPUMEHEHHS YA00PEHUH.
45.®Dusnonsornyeckasi poJib U CTPYKTYpHAs OpTaHU3aIusl OJIMKHETO U JATbHETO
TpPaHCIOPTa 3JIEMEHTOB MUHEPAJILHOIO TUTAHUS B PACTCHUH.
46.0co00EHHOCTH YCBOEHUSI MOJIEKYJIIPHOTO a30Ta PACTCHUSIMHU.

47.Poct pacrenuii. @a3bl pocTa KIETOK.

48.Tunsl pocTa OPraHoB pacTEHUI (MEPUCTEMBI).

49.BnusiHue BHEIIHUX YCJIOBUN Ha pOCT pacTeHUH (TemmepaTtypa, BoJa, CBET,
KHCJIOPO/Jl, MUHEPAIbHOE ITUTAHUE).

50.I'opmoHBI pocTa pacTeHU. AyKCUHBI, THOOEPENIMHBI U UX IPUMEHEHHUE.
51.1IuTOKMHUHBI U APYTUE CTUMYJIATOPHI pocTa. IX mpuMEHEeHHe B C.-X.
IIPOU3BOJICTBE.

52.PerynupoBaHue pocTa CBETOM. DKOJIOTrHYecKas poiib (PUTOXpoMa.

53. PocToBBIE KOPPENSALMA U PErEHEPALINA PACTCHHM.

54.OHTOreHe3 U OCHOBHBIE 3TAIbl PA3BUTHS PACTCHUM.

55./IBmxkenust pacteHud. Tponu3Mbl, HACTUHU.

56.I'myOokwmii 1 BRIHYKICHHBIN TTOKOM pacTeHU, OMOJIOTHIECKOE 3HAUCHHE
TIOKOSI.

57.Perynsiuus nporeccoB MoKos (cKapudukanus, crpaTuUKaLms).
58.ApoBuzanus. YcinoBus He0OOXOIUMBIE TSI €€ TPOXOXKACHHUS.

59. ®otonepuoausM. OTHOLIEHHE PACTEeHUN K (POTONEPHOIU3MY .

60. ®opmupoBaHHue CEMSH U IIOA0B. PDU3HOIOTUYECKHE OCHOBBI IOJIYUYEHUS U
XPaHEHHUsI CEMEHHOIO MaTepuaia.

61. XKapoycTOMYUBOCTh pACTEHUM.
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62. 3acyX0yCTOMYMBOCTh pacTeHuid. 3HaueHue padot H.A. MakcumoBa B
V3YyYECHUHU 3aCYyXO0yCTOMYMBOCTH PACTCHUM.

63. Boanblii 6anaHc U 3aBsjaHUE PACTCHUI.

64. DKOJOTNYECKHUE TPYIIIBI 3aCYyX0YCTOMUNUBBIX PACTEHHUIA.

65. Xo51010yCTOMYNBOCTH pacTeHnil. CriocOOBI MOBBITIICHUS
3aCYyXOYCTOMYMBOCTH PACTCHUU.

66. Mopo30ycTOHYMBOCTh pacTeHuid. [[puunHbl rudbenu pacTeHuit oT MOpo3a.
67. BnusiHue oTpULaTEeIbHBIX TEMIIEPATYp Ha (PU3HUOJOTUYECKHE MPOIIECCHI.
CriocoObl 3aKaJIMBaHUS.

68. 3UMOCTOMKOCTh PACTCHUM.

69. ConeycToNn4MBOCTh pacTeHHU!. [I[puurHBI BpETHOTO BIMSIHUSA COJIEN.

70. DKONOTUYECKHUE TPYIIIIBI COJIEYCTOMYMBBIX PACTEHUU.

71. I'a30yCTOMYUBOCTD PACTEHUN.

72. ®U310I0r0-0MOIOTMYECKIE OCHOBBI YCTOMYMBOCTH PACTEHUN K
MHDEKITMOHHBIM 3a00JICBAHUSM.

73. @U3HMOJIOTUS CTAPEHUS PACTCHUM.

74. ®u3noNoruYecKue 0COOEHHOCTH dTarla 3peJI0CTH U PA3MHOXKEHUSI.

75. Bnusinue ynbTpaduonaeToBoro u3nydeHus: Ha Gu3HoI0THYECKUE MPOIIECChl
B PACTCHHH.

76. TarrOUTOPHI pOcTa pacTeHU (TeprieHONTHBIC U ()eHOIbHBIC HHTHOUTOPHI)

TecToBBIC 3a1aHNA:

Bomnpoc 1.

[Tpoueccol TpaHcasUK (CUHTE3 OEIKa) OCYIIECTBISIOTCS:
1) nu3ocomamu;

2) chepocomamu;

3) pubocomamu;

4) sapellIKaMu.

Bomnpoc 2.

Cuntes pudocomansHoii PHK ocymecTtusiercs:
1) sapeimikamu;

2) PHAOIUIA3MATHYECKUM PETUKYIYMOM;
3) anmapatom ["onbmxuy;

4) TOHOTLIIACTOM.

Bomnpoc 3.

MUTOXOHIpUH SABJISAIOTCS LEHTPAMHU:

1) boTocunresa;

2) IbIXaHUS;

3)3amacaHusi JIUMHUIOB;

4)cuHTe3a IIacTus.

Bomnpoc 4.

XIIOPOIUIACTHI — LIEHTPBI:

1) nprxanusi;



2) orocunTe3a;

3) KOHIIEHTpAIUU IPOJYKTOB META00IU3MA;

4) cuHTE3a JIUMUJIOB.

Bompoc 5.

CuHTe3 OeNKOB CBA3aH C:

1) nu3ocomamu;

2) IIMOKCUCOMAaMH;

3) TpaHyISIPHBIM DHAOIIIA3MATHIYECKUM PETUKYITYMOM;
4) rmaaKuM SHAOTIA3MATHICCKUM PETHKYITYMOM.
Bomnpoc 6.

Tedenne MmeMOpaH — 3TO TIPOIIECC:

1) Tpancpopmannu mamopan (1P —

anmapat ['onbKu — miazMaieMma);

2) pa3pyliieHue MeMOpaH;

3) nepemenieHre MeMOpaH B KIIETKE.

Bompoc 7.

CuHTE3 JUIUOB CBA3aH C:

1) ragKkuM SHI0TUIA3MATUYECKUM PETUKYITYMOM;

2) aMUJIOTIACTaMU;

3) BaKyoJIbIO.

Bomnpoc 8.

B mponiecce cuHTe3a m1a3ManeMMbl aKTUBHO YYaCTBYIOT:
1) nepoKcucomsl;

2) BaKyoJIb;

3)cucrema I onbKuH;

4) XpOMOILIaCTBhI.

Bompoc 9.

@OyHKIIMY HAKOTUICHUS IPOMEXKYTOUHBIX U KOHEYHBIX MIPOYKTOB METab0IM3Ma U
OCMOPETYJISIIIUU BBITIOJIHSIOT:

1) AM30COMBI;

2) BaKyoJIu;

3) nMeMKOoIIaCThI,

4) siapo.

Bomnpoc 10.

MukpodunaMeHTbl 00eCIeUHBALOT:

1) cuHTE3 YIIIEeBOIOB;

2) IbIXaHue;

3) BHYTPHKJICTOYHBIC IBIKCHUS M TIEPEMEHHYIO BSI3KOCTh THAIOTIIIA3MBI;
4) TypropHoe gaBJ€HHE.

Bomnpoc 11.

[MunponuTryeckast akTUBHOCTH (paclieryieHUe MOJIUMEPHBIX COSIMHEHUI Ha
MOHOMEPHI XapaKTepHa:

1) AM30COMBI;

2) XJIOPOILIACTHI;

3)aMUIIOTIIACTHI.
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Bomnpoc 12.

3amacHoi KpaxMaj pacTUTEIbHBIX KJIETOK COCPEIOTOUYEH B:

1) xyoporacrax;

2) aMUJIOTIIACTaX;

3)xpoMoruiacTax;

4)BaKyoJIsX.

Bomnpoc 13.

Bricokast cTenenp CTpyKTypHO-GOYHKIIMOHATBHOW MU PepeHTarH KISTKH KICTKH
Ha pa3IMYHbIC OPTAaHOU/IBI XapaKTepHa:

1) sykapuoram;

2)[IpoKapuoTam;

3) BUpycam.

Bomnpoc 14.

Cpenu nepeyuciaeHHbIX HIKE (PUTOTOPMOHOB YKAKUTE BEIIECTBA
UHTUOUPYIOIIETO ACHCTBUS:

a) ayKCHH,;

0) abcum30Bast KUCIO0Ta;

B) THOOEPEILITUHBI,

T') 9TUJICH;

1) IUTOKWHUHBI.

Bomnpoc 15.

®UTOropMoH, 00pa3yroLUiCcs B allMKaIbHBIX 30HaX CT€0JIE U B MOJIOABIX
JHUCTHSIX; MUTPUPYIOLIUI BHU3 TIO CTEOITI0; CITOCOOCTBYIOMINN PACTIKEHUIO
KJIETOK ITyTEeM Pa3MSTUYCHHS KICTOYHBIX CTEHOK; CTUMYJIUP YOI
MUTOTUYECKOE JIEICHNE KIJIETOK — B KyJIbType TKaHEH COBMECTHO C
IUTOKWUHUHOM; 00€CTIeUnBarOIINK MU PepeHIranio TKaHEeH B MOJIb3Y
KOPHEBOI CHCTEMbI, HA3bIBACTCS:

a) ayKCUHOM;

0) ruGOepeITMHOM;

B) IIUTOKUHUHOM;

') aOCIIM30BOM KHCIOTOM;

1) STUJICHOM.

Bomnpoc 16.

YKaxXuTe Mpo1ecchl, B KOTOPHIX aKTUBHAS POJIb MPUHAAICKHUT THOOEpETUINHY:
a) MpOpacTaHUe CEMSIH;

0) mBeTEeHUE;

B) IPOOYKJICHUE CIIAIIUX MOYEK;

T') MHAYUHMPOBaHUE 00pa30BaHUs MAPTEHOKAPIIUIECKUX TII0IOB.

1) IEPEXOJ] B COCTOSTHUE MOKOSI.

Bomnpoc 17.

[TpoOyxaeHue crsuX NoYeK Ha paCTEHUH, 3aMeIJICHUE MTPOLIECCOB CTAPEHUS
JUCThEB 00eCTeunBaeTCsl GUTOTOPMOHAMM:

a) ayKCUHOM;

0) ruGOepeITMHOM;

B) IIUTOHWJIUHOM;
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') aOCIIM30BOM KHUCIOTOM;

1) STHJICHOM.

Bomnpoc 18.

VYyacTre B CTPECCOBBIX PEaKIUIX PACTUTEIHHOTO OPTaHU3Ma, B TOM YHUCIIC
IIPU HEXBATKE BOJIBI U TIPH MEPEXO0JI€ B COCTOSHUE 3UMHETO TIOKOS,
IPUHUMAET:

a) ayKCHH,;

0) rub6epeIUInH;

B) IIUTOKUHUH;

) abCIM30Bas KUCIIOTA;

1) STUJIEH.

Bomnpoc 19.

Co3peBaHne II0/I0B, YBSAJAHUE IBETKOB U JTUCTHEB, OOIINI MTPOIIECC CTApEHUS
PaCTHTEIHLHOTO OpraHU3Ma IIPOXOUT MPU AKTUBHOM Y9aCTHH TOPMOHA!
a) ayKCHUHA,

0) rub0epenHa;

B) IIUTOKMHUHA;

') aOCIIM30BOM KUCIIOTHI;

1) STHJICHA.

Bomnpoc 20.

B xoxe sBomtonun 6uocdeps! 0011ee CHIKEHUE TEMIIEPATyPhl Ha TUTAHETE
OBLIO 00ECTIEYEHO MPOIIECCOM:

a) porocunTesa (mouemy?);

0) npxanus (mouemy?);

B) (uKkcaruu a3oTa (moyemy?).

Bomnpoc 21.

B npouecce ¢poTocuHTE3a KOMMYECTBO CBOOOIHOM dHEPrUuu B Ouocdepe:
a) He u3Mensiercs (mouemy?);

0) Bo3pacraert (mouemy?);

B) CHUXKaeTcs (moyemy?).

Bomnpoc 22.

K peakiusam cBeToBOM (pa3bl OTHOCSTCS:

a) (oTocuHTE3 BOJKI;

0) obpazoBanme 3—dochoraurepara;

B) oOpasoBanne ATP;

) oOpazoBaHue 3puTpo30—4—docdara;

1) BoccranoBienue NAJIP NAJIPH + H+;

’K) aKTUBUPOBaHHUE XJIOpoduiIa.

Bomnpoc 23.

3eneHbIi IIBET MOJICKYJIBI XJI0poduiIIa 00yCIOBIICH HATUINEM B HEH:

a) 94eThIPEX MUPOJIBHBIX KOJIEII;

0) moppupUHOBOTO sAZIpa (CUCTEMBI TUPOJILHBIX KOJIEIT);

B) atoma Mg

Bomnpoc 24.

VYkaxxurte JJIMHBI BOJH, HanbOoiee 3 PeKTUBHO UCIIONIb3yEMBbIE B MPOIECCE
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dboTocuHTe3a:!
a) 300 am — 400 HM;
0) 400 am — 500 HM;
B) 500 HM — 600 HM;
r) 600 HM — 700 HM;
1) 700 M — 800 HM.
25. KiieTouHble OpraHOU/Ibl, KOTOPBIE OCAXIAIOTCS MpU 00Jiee HU3KUX CKOPOCTSIX
LHEHTPU(PYTUPOBAHUS, — ITO. ..
a) sapa
0) TM30COMBI
B) MUTOXOHIPUHU
') puOOCOMBI

26. KiteTouHbIX OpraHouibl, KOTOPhIE OCAKIAIOTCS MPHU 00JIee BEICOKMX CKOPOCTSIX
HEeHTpUYTUPOBAHUS, — ITO. ..

a) sapa

0) TM30COMBI

B) MUTOXOHJIPUH

') pubOCOMBI
27. Ilon MHKpPOCKONOM 3a ABHMXKEHHUEM IUTOIIA3Mbl B KJIIETKaX 3JIOJIEM MOKHO
Ha0II0/1aTh Y ...

a) BaKyoJu

0) xJoporiacTta

B) si1pa

I') MUTOXOHJIpUI1
28. B pacturenpHO# KiI€TKHM B OoibIIOM KoiuuecTBe (B % Ha CBIpYIO Maccy)
coaeparcs. ..

a) HEOPTaHUYECKHUE BEIIECTBA

0) Oenku

B) BOJIa

I') HYKJIEMHOBBIE KUCIOThI

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

a) XJIOPOILIACThI

0) pubOCOMBI

B) JICMKOILJIACTHI

T') BaKyoJIu

29. [luTockeneT I0O0H PaCTUTEIILHON KJIETKH MPECTaBIICH. .

a) MUKpOTpyOOUKamMu U MUKPOUIaMEHTaMHU

0) OMIUIMIHBIM CIIOEM

B) IUTa3MOJIECMaMH

T') IUTOTIa3MOM
30. KoMIIOHEHT OTCYTCTBYIOIINI B pACTUTEILHOMN KIIETKE. . .

a) TMKTHOCOMA

0) Makpocoma

B) MOJIKCOMA
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r) pubocoma
31. CTpyKTypHYIO OCHOBY KJIETOUYHON CTEHKH COCTABIISIET. ..
a) 1eJUTI0JI03a
0) bochomumuast
B) MOHOCaXapuabl
') Kpaxmal
32. Cummnact — 3710...
a) COBOKYINHOCTb MpPOTOIUIACTOB U MEX(PUOPHILIAPHBIX MOJOCTEH
KJIETOYHBIX CTEHOK
0) COBOKYIHOCTh TPOTOIUIACTOB BCEX KJIETOK, COCIWHEHHBIX
JIa3MoiecMaMu
B) COBOKYMMHOCTh MEXKIETHUKOB W MEX(PUOPHIIIAPHBIX TOJOCTEH
KJIETOYHBIX CTEHOK
') COBOKYITHOCTh MEPTBBIX M JKMBBIX KJIETOK TKaHEH pacTeHUMN
33. [Ina3monecmsbl — 3TO. ..
a) HUTH 1UTOIUIa3Mbl, COCIUHAIONIME TUIa3MOJIU3UPYIOIIUNACS
IIPOTOILIACT C KIETOYHOM CTEHKOU
0) HUTHU IUTOIIA3MBI, MPOXOISAIIUE YEePE3 MOPHI B KIETOYHOU CTEHKE
Y COCAUHSIONINE
MPOTOIIACTHI COCETHUX KIIETOK
B) OYEHb TOHKHUE BBIPOCTHI [IUTOTIA3MBbl, IPOHU3BIBAIOIINE HAPYKHBIE
CTEHKH BCEX KJIETOK
AMUJICPMBI JINCTA U TOXOISIINE 10 KYTUKYJIbI
I) TOJICTBIE BBIPOCTHI IUIA3MAaTHUUYECKON MEMOpaHbl, OTBEYAlOIIUE 3a
KaWJUISIPHOE MUTAaHUE KOPHS

JlaGopaTopHble 3agaHus (IpuUMepbI):
PabGora Ne 1. [lelicTBHEe CBeTa HA CKOPOCTh ABMKECHUS LM TOIIA3MbI

Mamepuanst u 060pyoosanue: TUCTbs 3JI0JEU; MUKPOCKOIIBI; TTPEAMETHBIE
U TOKPOBHBIE CTEKJa; MPENapOBAIbHBIC WIJIBbl;  OKYJISAPBI-MUKPOMETPHI;
MUKPOMETPUUECKUE TUHEUKHU; CEKYHAOMEPDI; HACTOJbHbBIC JTAMIIbI.

Beoonwvie noscnenusn. Y OONBIIMHCTBA PACTUTEIBHBIX KIJIETOK XOPOIIO
3aMETHO NEPEABMIKEHHE [TUTOIIA3MATUUYECKUX CTPYKTYP, BEI3BAHHOE CIIOHTAHHBIM
IBIKEeHWEeM TuTomIa3Mbel. OHO OOYCIIOBJIEHO METa0OJM3MOM W OOpaTHUMBIMU
W3MEHEHUSIMH B [IUTOIIIIa3MaTHYECKUX O€ElIKax.

Bmecre ¢ TOKOM IUTOIUIIa3MBbl MEPEIBUTAIOTCS METaOOIUTHI U MEPEIat0TCs
pa3IMyHbIe CUTHAJIBI M3 KJIETKU B KJIETKy. Hamuuuwe uiam OTCYTCTBHE JIBHYKCHUS
IIUTOIJIA3MbI, U3BMEHEHHE €ro CKOPOCTH MOTYT YKas3blBaTh Ha (DYHKIIMOHAJILHOE
COCTOSIHUE PACTUTEIHLHOM KJIETKH.

21



Ilenv pabomwir: V3yunth CrHOCOOHOCTH LUTOIJIA3Mbl K JABMXKEHUIO TIOA
JEMCTBUEM CBETA.

X00 padomer. Ha mpenMeTHOE CTEKJIO B KAIUIIO BOJBI IOMEIIAOT JIMCT
3JI0/IEU, B3ATOM BOJU3M BEPXYLIEYHOW IOYKU C PACTEHHs, HAXOJSAIIErocs Ha
paccestHHOM cBeTy. OOBEKT MCCIEI0BaHUS HAKPHIBAIOT MOKPOBHBIM CTEKJIOM H
paccMaTpuBalOT B MHUKPOCKOI IpPH MajioM, a 3aTeéM — OOJIbIIOM YBEJIUYEHUH.
OxyJisip JOKEH ObITh CHAOXKEH OKYJIsIpoM-MuUKpoMeTpoM. Habmronarot nBuxeHue
XJIOPOILIACTOB B KJIETKAX, PACIIOIOKEHHBIX PSAIOM CO CPETHEH KUIIKOH.

JUIs KOJIMYECTBEHHOT'O YyuyeTa CKOPOCTH MEPEABMKEHHUS XJIOPOIUIACTOB
BpaIICHUEM OKYJISIpa COBMEILAIOT LKAy OKYJISpa-MHKPOMETpPA C HAINpaBICHEEM
JBWYKEHUS XJIOPOIUIACTOB. BKIIIOUMB CEKYHIOMED, 3aMEYAIOT BpeMsi, HEOOXOAUMOE
JUISL TIPOXOXKJICHUSI OJTHUM W3 XJIOPOIUIACTOB IMYTH B JECATH JIEJIEHUN OKYyJspa-
MuKpoMmeTpa. OrmnpeferneHne OCYIIECTBIAIOT HE MEHEe 4YeM C JIECAThIO
XJIOPOTJIaCTaMH.

Taxum xe cnocoboM ycTaHaBIMBAIOT CKOPOCTh ABMXKEHUS XJIOPOIUIACTOB B
JUCTBSIX AJIOAEH, HaXOAIIMXCSA B T€YEHHE 15 MUHYT MOJ CBETOM 3JIEKTPOJIAMIIbI
(100 Br) (ytamma pomxHa ObITh ynaideHa oT pacteHus Ha 20-30 cm, 4TOOBI
UCKJIIOYUTD [IEPETPEB).

JUis  TOro d4roObl BBIPa3UTh CKOPOCTh JIBMJKEHHUS XJIOPOILJIACTOB B
MUKpPOMETpax B CEKYyHIy, HEOOXOIMMO ONpENEIuTh LEHY IEICHUS OKYJsIpa-
MHUKpoMeTpa. Ha mpeaAMETHBIN CTONMK MOMEIIAI0T MUKPOMETPUIECKYIO JINHENKY U
COBMEUIAIOT C HANpAaBJICHUEM LIKaIbl OKyJIspa-MHUKpoMmeTpa. COBMEIIAIOT TaKKe
HYJIEBbIE TOUKM 00euX miKai. HaxoasT cOOTBETCTBYIOIIME APYT IPYry JUHUHU Ha
IIKaJlaX U OMNPEIEsIOT, CKOJIBKO JIEICHUM MHKPOMETPUYECKOW JUHEHKu (A) u
OKyJiipa-MukpomeTpa (B) HaxoauTcs MeXIy COBMEIICHHBIMH TOYKaMH. 3Has
LEHY JeJeHUs] MUKpoMeTpuueckod nuHeiku (10 wmxm), HaXoIAT LEHy AelIeHus
OKYJIsipa-MUKpOMETpaA:

C- 10mxm A

B (1)

3Hast Bpems, HEOOXOAUMOE IJsi TMPOXOXKIACHHUS KaKIbIM XJIOPOILIACTOM
paccTOsIHUSL, PABHOrO JAECATH JAeJIeHHsIM OKyJsipa-mukpomerpa (10 C mxm),
BBIYHCIIAIOT CKOPOCTh ABMKEHUS XJIOPOILIACTA.

PaGora Ne 2. Bumsinme TeMmeparypbl Ha CKOPOCTb [IBHKEHHS
HUTOIJIA3MBbI

Mamepuanst u obopyoosanue: nuctbs smoaeu (Elodea canadensis) nim
BayutcHepuu (Vallisneeria spiralis).

Ileny pabomobi: T1O0Ka3aTh, YTO CKOPOCTh JBWDKCHHS ITUTOIUIA3MBI
HEpa3phIBHO CBS3aHA C YPOBHEM KU3HEACATEIHPHOCTH KJICTKH, C 3aTPATON YHEPTHUHU.

X00 pabomur. Henaneko OT BEPXYIICUHOH IMOYKHU CTEOJIS OTACISIOT JIUCT
IONEH WM OTPE3al0T KYCOUYCK JIMCTAa BaJUTMCHEPHUH, KIATyT HA TPEAMETHOE
CTEKJIO B KaIUIIO BOJbI, B3SITOM M3 cOoCyaa, B KOTOpoM ObLIOo pacteHue. Yepes 10
MUH, KOT/Ia YCTAHOBUTCS CTAIIMOHAPHBIA YPOBEHB ABMKEHUS IIUTOIIA3MBbI, KJICTKA
JUCTa PacCMaTpPUBAIOT TMOJ MHUKPOCKOINOM (y 3JI0/IeM JIydIllle BCEro HabIo/aTh
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KJIICTKH CpCIIHGﬁ }KI/IJ'IKI/I) n CJICOAT 3a ABHKCHHUCM LHUTOILIa3MbI IIO ABHKCHUIO
XJIOPOILTIAaCTOB.

OHpCI[CJ'IHIOT CKOPOCTh ABHIKCHHUSA XJIOPOIUIACTOB, U3MCPAA IIYTh, KOTOpBIﬁ
IpoxXoauT OpraHciuia B CANHHUIY BPCMCHH. I[J'IH OOoJIBIIIEH TOYHOCTH HU3MCPCHUA
KCJIATCIbHO B3ATb OTHOCHTCJIIBHO KOpOTKI/If/'I Y4aCTOK IIYTH, paBHbIﬁ 10 JCICHUAM
OKYJIIpa-MHUKPOMCTDPaA. HOIICLIGT IIPpOBOJAT JIA 5 OpraHcjiyli B 5 KIETKax H
IMOJYYCHHBIC JAHHBIC CTATUCTUYCCKHU O6pa6aTBIBaIOT.

a
M=——

& ),
rae M — cpennee apumMeTHiecKoe, 2a — cyMMa OTJICIbHBIX H3MEPEHUM, 1 —
YHUCJIO U3MEPEHHU,

/ (a—M)*
O=F—
n — CpeiHee KBaJgpaTUIHOE,

o

m = Vn _ CpeaHsIs OIIHOKA.

PesynbraTel, mOJNy4eHHBIE TIPU  OMNPENEICHUU CKOPOCTH  JIBHXKCHUS
[IUTOTIa3Mbl, 0OPMJISIOT B BUJIE TAOTHUIIBI:

CxeMma oopMIIeHHUS PE3YJIHTATOB

CKOpOCTh IBUIKEHUS, MM/C
M+m

Bapuantsl

H>0, remniepatypa 20°C
H»0, remneparypa 37°C

PaGora Ne 3. 3aBucuMoOCTh NPOHMIIAEMOCTH OT BO3PACTA KJIETOK

Mamepuanvt u 0060pyooganue: MUKPOCKOI; NPEIMETHBIE U IOKPOBHBIC
CTEKJIa; JIe3BUEe OpUTBBI; pemuathlil 1yk ¢ antormanoMm; 1 M pacteop KCSN; 1 M
pacTBOp MOYEBHUHBI; . IM pactBop KNO3; 0,7 M pactBop Ca(NO3)z;
pacTBOp METHJIEHOBON CUHU; TUHUET, NOOET 3JI0IEH.

Beoonwvie nosacnuenun. llprxu3HeHHAss OKpacka pacTyIIErO JIMCTa 3JIO0IEHU
CBUJICTEILCTBYET O HEOAMHAKOBOM (PH3MOIOTUIECKOM COCTOSIHUH (B YaCTHOCTH, O
HEOIMHAKOBOW MPOHUIIAEMOCTH IJIa3Mbl KJIIETOK PA3HOI'O BO3pPAcCTa).

Ienv paoomer: llomyuanth TpeACTaBICHHE 00 W3MEHEHUU (PU3HUKO-
XUMHUYECKHX CBOMCTB KJIETOUHBIX MEMOpAH C BO3PAaCTOM PACTCHHIA.

X00 pabomobl. Bepxymiky moOera 3y0Jeu MOMEIIAI0T B Hadaje 3aHATHS B
CTaKaHYMK C pacTBOPOM METWIEHOBOM cvHHU. Uepe3 2-3 wyaca mpuCTynarT K
UCCIICJOBAHUIO JINCTHEB, HAUYMHAS C HAPYXHBIX, B3pPOCIBIX, M MEPEXOIs
IOCTENIEHHO K Haubojiee MOJOAbIM. B Takom MOpsiiKE OTPHIBAIOT JIUCThSA
MUHIIETOM, PACIoiaraloT UX Ha MPEJIMETHOM CTEKJIE U pacCMaTpHUBAIOT Ha OEJIoM
¢done. Y B3pOCIBIX JIUCTHEB BCSI INTACTUHKA PAaBHOMEPHO MHTEHCUBHO OKpallleHa 3a
VCKJIFOUCHHEM JIMIIb Y3KOU MOJIOCKM Y OCHOBaHMs JucTa. YeM MOJI0KE JIUCT, TEM
LIMPE CTAHOBUTCSA HEOKpauleHHas 30Ha. CielnoBaTenbHO, TOJIBKO 3aKOHUYMBIINE
POCT KIIETKH CIIOCOOHBI K HAKOTICHUIO KpacuTels (CeiaaTh pUCYHKH).
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PaGora Ne 4. OmnpenesieHue BSI3KOCTH IUTOIVIA3MbI 10 BpPEMEHH
IJ1a3MO0JIM3a

MatepuaJbl 1 000py10BaHue: TOOETH 3JI0/IEH; TYKOBUIIA CHHETO JTyKa WU
JuCThs Tpaaeckaniuu; 0,8 M pacTBop caxaposbl B KalleJIbHUIIE; JIE3BUE OPUTBBI;
MPENapoBaJIbHbIE UTJIBL; MUHIIET; MUKPOCKOI; TPEAMETHBIE U TOKPOBHBIE CTEKIIA.

Ilenv pabomoer: CpaBHUTH CTPYKTYPHYIO BSI3KOCTh LUTOILIA3MBbI KJIETOK Y
JIMCTHEB BEPXHETO U HMHXKHETO sipyca Mmoodera 3io/ieu.

X00 pabomel. B3t 2-3 MOJOABIX JUCTOYKA W3 BEPXYIICYHOW 4YacTH
nobera 3j0/ied (JUCThs JODKHBI MMETh 3€JICHBI KOHYMK U OJIEHO — 3eJICHOE
OCHOBaHMe), morpy3uTh B kammo 0,8 M pacTBopa caxapo3bl Ha HPEIMETHOM
CTEKJIE U 3aKPBITh TIOKPOBHBIM CTEKJIOM.

JUist cpaBHEHHsS B JpPYTrylH0 KalUIl0 pacTBOpa Caxapo3bl MOMECTUTH CpE3
SMUJIEPMUCA CUHEro JIyKa WM TpajaeckaHuu. OTMETUTh BpEeMsl MOTPYKEHUS
UCCIeyeMbIX OOBEKTOB B pacTBOp. PaccMarpuBas npemnapatrsl B MUKPOCKOT Yepes
KOKIble 5 MHUHYT, ONPEACIUTh BpeMs IUIa3MOJu3a, MPUYEM Yy JIUCTa JJIOJEU
cienyer HaOmIOgaTh 3a KIETKaMU pa3IUYHBIX 30H. 3amMcarh pe3yibTaThl U
cZienaTh BBIBOJ] O 3aBUCUMOCTH BSI3KOCTH ITUTOIUIA3Mbl OT BO3pacTa KJIETOK.

Padora Ne 5. Bamsinme KAaTHOHOB KaJufA M KaJbIUfA HA BA3KOCTH
U TOILIA3MbI

Mamepuanvt u  o06opydoeanue: IJyKOBUIIAa CHHEr0  JIyKa; pacTBOpPbl  Ha
OuaucTHIUIMpoBaHHOW Boje 1 M caxapo3bl B KallelbHUIAX; CKaJbllelb; JIE3BHE OpUTBEI,
npenapoBalibHAs WITIa; MHUKPOCKOIL, IPEIMETHBIC U MOKPOBHBIE CTEKJIa; KapaHJall 1Mo CTEKIY;
KyCOUYKH (PUITBbTPOBAIBHON OyMaru.

Ilenv  pabomwr:  V3yuuTh  JEWCTBUE,  OKa3blBAEMOE  OJIHO- H
JIBYXBAJICHTHHIMUA KATHOHAMH HA MMPOHUIIAEMOCTh IIUTOIIA3MBbl.

Xo0 pabomwvi. Hanectn Ha 4YHCThIE MNPEAMETHBIC CTEKJIA II0 Karuie
pactBopoB KNQO3, Ca(NOs3),, cnenaB Ha CTEKJIaX COOTBETCTBYIOIIME Haamucu. B
KaueCTBE KOHTPOJISI UCTIOJIb30BATh PACTBOP Caxapo3bl, HE BIUSIONIUN Ha BS3KOCTb
UTOTUIa3Mbl. [loMeCTUTh B PacTBOPHI Cpe3bl JBMHACPMUCA C OKPAIICHHBIM
KJIETOYHBIM COKOM M 3aKpPBhITh ITOKPOBHBIMH CTEKJIAaMH, OTMETHB BpEMH.
[TpucTynmuth K HaOIMIOACHUIO TOJ MHUKPOCKOIIOM, OTMEYash BpPEeMs HACTYILICHUS
¢da3 mia3moinusa y OosbIIMHCTBA KiIeToK. CreauTs 3a TeM, yToObl Ipenaparbl He
MOJICHIXAJIU, BBOJSI BpeMs OT BPEMEHH I10J] MOKPOBHBIE CTEKJa HOBBIC Karlid
pacTBOpoB. Pe3ynbraThl 3anucarh B TAOJIHILY:

Bpewms norpyxenus B BpeMms HacTymieHUS mia3Moim3a
IInasmomutnk p Py P yi
pacTBop BOTHYTOTO BBIITYKJIOTO
KNO3
Ca (NO3),
Caxapo3a
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3apucoBarh HamOoJiee XapakTepHble KieTku uepe3 10—15 munyT mocne
MOTPYKEHUSI Cpe30B B pacTBOpbl. ClenaTe BBIBOJ O BIMSHUM KATHOHOB Ha
BSI3KOCTh I[TUTOILIA3MBbl.

PaGora Ne 6. 3apucumocTr HA0OyXaHUsI CeMSAH OT XapaKTepa 3alMacHbIX
BeLEeCTB

Mamepuanot u 000pyoosanue CEMEHa IIICHUIBI, TOPOXa W IPYTUX
pacTeHMI; TEXHUYECKUE BECHI C pa3HOBECAMU; XMMHUYECKHE cTakansl Ha 100-200
Mt (2. ); MapieBblie canderku 12-x 12 cM; hunpTpoBanbHas Oymara.

Ilenv padomwr: CpaBHeHHE Tpoliecca HAOyXaHUs CEMSH, OTIMYAIOIIMXCS
pPa3HBIM COJAEpPKaHWEM OCHOBHBIX 3alacHBIX BEIIECTB — Kpaxmana u Oenka (B
CEeMEHax IMIIEHUIIbI COACPKUTCS B cpesiHeM okoJio 16 % Oenka u 70 % kpaxmarna;
B ceMeHax ropoxa — 10 34% 6enka u 48% kpaxmaina) .

X00 pabomwr. HaBecku (2—5 1) ceMsH MIIEHUIbI, TOpOXa WIH JPYTUX
pacTeHui 3aBepHYTh B MapJiieBble CAN(PETKUA U OTPY3UTh B BOJOIIPOBOJIHYIO BOJLY,
HAIUTYIO B cTakaHuyuku. Yepe3 3 uvaca (WM yepe3 CyTKH) HU3BJICYb CEMEHA W3
MapJIeBBIX MEIIOYKOB, OBICTPO OCYIIUTHh (PUIBTPOBAIHLHON OymMaroil M B3BECHUTb.
VYBennueHne Macchl CEMSIH BBIPA3UTh B MPOIEHTAX OT UCXOIHOM.

PCBYJIBTEITBI 3aIIMCaThb B Ta6J'II/II_Iy2

Macca cemsH, T YBenmueHne Macchl CEMSIH
Pactenue o v
HCXOHAs 1ocJie HaOyXaHus r % UCXOIHOM
ITmenunna
T'opox

PaGora Ne 7. HaOuiogeHusi 3a YCTBMYHBIMU [IBHJKEHHMSIMH TIOJ
MHUKPOCKOIIOM

Mamepuanvt u 060pyoosanue: CBEXUE JIMCTbsI TOPTEH3UHU, aMapUILIKCa, TIOJIbIIAHA WU
Tpazneckanuuu; 1 M pacTBop caxapo3bl B KanenbHULE, 5% pacTBOp MNIMLEPUHA B KANEJIbHULIE;
Je3BUe OpUTBBI; NpEenapoBajIbHas UIJ1a; MUKPOCKOIL; IPeJAMETHbIE U MOKPOBHBIE CTEKJIA; CTaKaH
C BOJIOH; CTEKJITHHAS MAJI0YKA; MOJIOCKH (DMIBTPOBAIBHON OyMary.

Ilenv pabomor: CpaBHUTH COCTOSHUE YCTHbUYHOMU IIEIHW B TMIIOTOHUYECKUX
U TUIIEPTOHUYECKUX PacTBOpax.

Xo0 paoomwt. Oneim 1. Cpe3 HIKHETO JMHUIAEPMHCA JINCTA KaKOTO-JIHOO
pacTeHHsI PacCMOTPETh B Karuie BOABI MPH OOJBIIOM YBEIHMYCHHH MHUKPOCKOIIA.
3apucoBaTh OJHO YCTHHIIEC, OTMETUB YTOJIIECHUS KJICTOYHBIX CTEHOK 3aMBIKAOIIINX
KJIeTok. HaHecTw psaoM ¢ MOKPOBHBIM cTekiIoM 2—3 kamimu 1 M pacTtBopa
caxapo3bl, TPUJIOKHUB C JAPYroil CTOPOHBI KycouyeK (HIBTPOBAIbHOM Oymaru, u
cpa3y MPHUCTYNMHUTHh K HAOIIOJACHUIO 32 M3MECHCHHEM IIUPHHBI YCTHUYHBIX IICIICH.
3apucoBaTh YCTBUIIE B 3aKpPBITOM cocTossHUM. CHOBa 3aMEHHTHh pPACTBOp U
HaOJIFO1aTh MOCTENIEHHOE OTKPBIBAHUE YCTHHII.
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Onvim 2. IlpurotoBUTh cpe3 3MHAEpPMHCA JIUCTa KAKOro—IubO pacTeHus,
IIOMECTUB B Kamlllo 5% pacTBOp MNIMIEPUHA HA IPEAMETHOE CTEKJIO, HAKPHITH
MOKPOBHBIM CTEKJIOM U Cpa3y HayaTh HaOJIIOJEHUS IIa3MOJIM3a B MUKPOCKOII, KaK
B 3aMBIKAIOIINX KJIETKAX, TAK U B OCTAJIBHBIX KIJIETKaX 3MUACPMHUCA. Y CTbBUUYHBIC
LIEJIN IIPH 3TOM OTKPBIBAKOTCS.

Yepe3 HEKOTOpPOE BpEMs, BCIEACTBUE TOrO, 4YTO TIJIMUEPUH HAYMHAECT
IIPOHHUKATh Ye€pe3 LUTOIUIa3My B KIETOYHBIA COK, HAaCTyHaeT JCIUIa3MOJIM3, U
YCThUIA OTKPBIBAIOTCS. 3aMEHUTh TJIMLIEPUH BOAOW, JJI1 YErO HAHECTH PSAIOM C
INOKPOBHBIM CTEKJIOM KaIUIK0 BOJbI, a C JIPYrOd CTOPOHBI OTTAHYTh IJIMLIEPUH
¢unbTpoBanbHON Oymaroil. Ilpu 3TOM ycCThUIIa OTKPOIOTCS €Ul MIUPE, YEM 3TO
ObUI0O B Hayalle OMbITAa, TaK KakK BCIEJICTBUE NPOHUKHOBEHUS TJIMLEPUHA B
KJIETOYHBIH COK OCMOTHYECKOE JIABJICHUE B 3aMBIKAIOIIHNX KJIETKAX MOBBICHIIOCH.

3ammcath pe3ynabTaThl HAOMIOJEHUN W OOBSACHUTH TPUYUHBI YCTHHUHBIX
JIBUOKCHUM.

PaGora Ne 8. MukpoxuMu4ecKnii aHAIHU3 30J1bI

Mamepuanst u 060pydosanue: 301a, MOTYYCHHAS MPU CKUTAHUHU 3€pHA UM JTUCTHEB;
10% pactBop HCI; 1% pactBopH2504; 10% pactBop NHs; 1% pactBop Na:2HPOy; 1 % pactBop
monubaara ammonust B 1% HNO3; 1% pacTBOp KelATOH KpOBSHOW CONM B KalelbHUIIE;
TUCTWUTUPOBAHHAS BOJIA B CTaKaHE; MPOOUPKH (2 IIT.), BOPOHKA MaJIeHbKas; OyMaXKHBIN QHIIBTD;
CTEKJITHHBIC MAJOYKU C 3a0CTPEHHBIM KOHIIOM (2 IIT.); MPeAMETHbIE CTeKIa (3 IT.); MUKPOCKOIL;
KyCOUYKH (pUIIbTPOBAIBHON OyMaru.

Ilenv pabomui: 110 xpructammaM MPOAYKTOB PEAKIMU U3YUUTh XUMUYECKUI
COCTaB 30JIbl, IOJy4YaeMbIi OT C)KUTAHUS 3€pHA MIIICHUIIBL.

Xo0o pabomwi. Hacwvimath B mpoOUpPKY HEOOBIIOE KOJIMYECTBO 30JbI U
3QJIUTh €€ MPUMEPHO YeThIpexKpaTHbIM ob0bemoMm 10% HCI. OtdunbTpoBath
MOJIYYCHHBIA PACTBOP B YUCTYIO MPOOUPKY yepe3 MajeHbkuil ¢puiabtp. [IpoBectu
Ha TPEIMETHBIX CTEKJIaxXx peakuuu Ha uoHbl Ca, Mg, u P. Jlisg 3T0or0 TYynbIM
KOHLIOM CTEKJITHHOM MaJIOYKU HAHECTU Ha MPEIMETHOE CTEKIIO MAJICHBKYIO KaIlIO
BBITSDKKH Y HA PACCTOSIHUU 4—5 MM OT HEE — KaIlTI0 COOTBETCTBYIOIIETO PEAKTHBA.
3areM 3a0CTPEHHBIM KOHIIOM CTEKJISIHHOM MaJOYKh COEAUHUTh  Karliu
IyrooOpa3HbIM KaHAJOM. B MecTe coelMHEeHUs] TPOU30UIET PeaKUus, MPUUYEM MO
KpasiM KaHayia OyeT HaOI0JaThCsl ObICTpasi KPUCTAUIU3AIMS ITPOTYKTOB PEAKIIUH.
Paccmotpets oOpasyromuecs: KpucTauibl B MUKPOCKON. CTEKJISHHBIE MaJIOYKU
MOCJIe HAHECEHUsS KaXKJOro peakTUBAa HEOOXOJUMO BBIMBITh U BBITEPETH
buIbTpOBATLHON OyMaroi.

PeaktrBoM Ha nOH Kanbius ciiyxkuT 1% H>SO,. [lpu 3TOM XJIOpUI KaJIbIus,
COJICPIKAIIUICS B BBITSKKE, pearupyeT ¢ KUCJIOTON M0 YPaBHEHUIO:
CaCly+ H>SO4 — CaSO4+2HCI
OO0pa3zyromuiics: TUIIC 0CaXXAA€TCsl B BUAE UTOJIbYATHIX KPUCTAIIIOB.
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Jlns oOHapy)KeHUsT MarHusl B KaIljle HCIBITYEeMOTO pacTBopa CIEAyeT
cHavaja M00aBUTh KaIUIIO PAacTBOpa aMMHaKa, a 3aTeM COCIWHUTH KaHAIBIIEM C
pEaKkTUBOM, KOTOPBIM CIY>KUT 1% pactBop docdhopHokucioro Hatpus. [Ipu sTom
obpazyercs ¢bochopHO-aMMUaYHO-MarHe3uaIbHAs COJIb (puc. 8),
KPUCTAJUTA3YIOIIASICS B BUJIC TIPSIMOYTOJIEHUKOB, KPBIIIECUYEK, 3BE3]] MUIH KPBUIHEB, B
pe3ynbTaTe CISIYIOIICH peaKIuu:

MgC]2+Na2HPO4 +NH; — NH4MgPO4+2NaC]

Jlns obHapyxenust hochopa COETMHUTH KaIUTO BHITSKKU ¢ 1% pacTBopoM
MoinbjaTa aMMOHUS B a30THOM kwuciote. [lomyuyaercs 3eIeHOBATO-KEITHIN
ocaiok pochopHOMOTUOIEHOBOKHUCIOrO aMMOHUs (puc. 9):
H3PO4+12(NH4)2M004+21HNO3. — (NH4)3- 12MoQOs; + 21NH4sNO;5; + 2H>,O

Pabora Ne 9. IlosryueHue BBITSIZKKHA MMTMEHTOB 3€JIEHOI0 JIUCTA

Mamepuanwvt u 060pyoosanue: CBeXHUE WIN CYUICHbIC JIMCThS KPANMBbBI, MPUMYIIBL,
IUTIOIA WJIM ApYyrux pacteHuil; 85% stunosseiil ciupt; CaCOs. KBapieBblil IECOK WM TOJIYEHOE
CTEKJIO; Ba3eJMH; HOXKHUIBL, QapdopoBbie cTynku; (2 mT.); KoaObl (2 1IT.); BOPOHKH (2 IIT.);
CTEKJISIHHAS MMaj04Ka; OyMaXKHbIe (PHIBTPHL

He./'lb pa60mbl: I/I3y‘-II/ITB PaCTBOPUMOCTD INIACTUAHBIX IIMTMCHTOB B BOJC U
9THIJIOBOM CIIHPTC.

Xo00 pabomwr. CBexue WIM CYLICHBIC JIMCThS H3MEIbUUTh HOKHHUIIAMH,
OTOPOCHB KpYITHBIE JKWJIKH M YEPEIIKH, MMOMECTHUTh B (appopoByr0 CTYIKY,
n00aBUTh Ha KoHYMKe HOka CaCO;3 (711 HEUTpalIu3aliui KUCIOT KJIETOYHOTO COKa)
U HEMHOTO0 YHCTOTO KBAapIEBOTO I€CKa WM TOJIYCHOTO CTEKJa. TIIaTeIbHO
pacTepeTh, TMPWJIMBAs MMOHEMHOTY STHJIOBBIM CIUPT, CMa3aTh HOCUK CTYIKH C
Hapy>KHOM CTOPOHBI BA3€JIMHOM M CIHUThH MOJYYEHHBIM TEMHO- 3€JEHBIM PAacTBOP
M0 TMMaJIOYKE B BOPOHKY ¢ (GUiIbTpoM. [IpminTh B CTYNKy eIe HEMHOTO CIHpTA,
pacTepeTh W CIUTh Ha TOT ke GuiabTp. [IoBTOPHUTH 3Ty omepanuro HECKOJIBKO pa3
JIO TIOJIHOT'O M3BJICYECHHUS TUTMEHTOB.

B ngpyroit crymke pactepeTh JUCThS C BOJOM W TMPOQPHILTPOBATS.
PaccmoTpeB moslydeHHBIE BBITSDKKM Ha CBET, YCTAaHOBUTBH, Kakas HW3 HHX
IPEICTABIISIET COOOW MCTUHHBIN PACTBOP, a KaKasi — KOJUIOUJHBIMA.

Cnenatb BBIBOJ, O PAaCTBOPUMOCTH IUIACTHIHBIX ITMTMEHTOB B BOJIE U B
opraHnueckoM pactBoputeiie (crmupte). CIUPTOBYIO BBITSIKKY HCIIOJIB30BaTh B
caeayronmx padborax.

PaGora Ne 10. CnekTpbI NOIJIOIIEHUST XJIOPOPHUILIA
Mamepuanst u 060pyoosanue: 1) KOHICHTPUPOBAHHASI CIUPTOBAsS BHITSKKA ITUTMEHTOB
3eN€HOr0 JIUCTA; 2) IITATUB C ABYMS JankaMu; 3) CupT; 4) CIEKTPOCKOMN; 5) HACTOJIbHAS JIaMIIa;

6) wratuB ¢ npodbupkamu (5 mr.); 7) NUNETKH rpagyupoBaHHble HA 5 — 10 M (2 wr.); §)
L[BETHbIC KapaH/JIallIH.
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Ileny pabompr. VI3yduTh CHEKTPHI MOTJIOMICHUS PacTBOPOB XJopoduiuia
pa3HOM KOHIIGHTpAllMU, pa30aBiisis BBITSDKKY U3 3€JIEHOrO JIMCTa B Pa3HBIX
COOTHOILICHUSIX.

X000 pabdomwi. HampaBuTb  CHEKTPOCKON HAa  HCTOYHHUK  CBETA,
OTtperynupoBaTh HWIUPHUHY IIEIM HA KOHIE TPYObl CHEKTPOCKONA TakK, 4YTOObI
CHEKTp MOJIYYWJICS YETKUA U JJOCTATOYHO SIPKUM (MPU CIUIIKOM IIMPOKOH IIeNn
CIIEKTpP IOJYYaeTCsl pa3MbIThIM, IPU OYEHb Yy3KOH IIEIH OCBEIIEHHOCTh CIEKTpa
HEJIOCTaTOYHA).

Hanmute wuccneayembliii pacTBOp B NMPOOHMPKY W 3aKpenuTh €€ B JIanke
HITATUBA TIEepe] IIEbI0 ClIeKTpockona. M3yunuTh CrieKTphl MOTJIOIICHUSI pACTBOPOB
xjopoduiiia pa3HOM KOHIICHTpAIMU, Pa30aBiIsis BBITSAKKY M3 3€JIEHOIO JIUCTa B
otHomeHusx 1:1, 1:3, 1:5u 1:15.
3apucoBaTh CIEKTPHI 1O (popMme, MPUBEIEHHON B TaOIHUIlE, MPUIEM MTOTIIOMIEHHBIC
YYaCTKH 3aKpACUTh YEPHBIM, & BUAUMBIE YUYaCTKH — COOTBETCTBYIOIIMM IIBETOM.

PacTtBoOpbI CrnexTpsl orsomieHus xjaopoduia (a+b

xjopoduiia () C I 3 K O K

He pa3Benénnslit

Passenenue 1:1

Passenenue 1:3

Passenenue 1:5

Passenenuel:15

B BbIBOJAaX YKa3aTb MAKCHMYMbl W MHHHMYMBI IIOIVIOIICHHA OAP
IIMI'MCHTAaMH 3CJICHOI'O JIMCTA.

PaGora Ne 11. OnpenesieHe HHTEHCUBHOCTH AbIXaHHUSA 1O KOJUYECTBY
BbIeJIeHHOT0 CO;

Mamepuanvl u 060opyooeanue: NpoOpoOCIHINE U HENPOPOCIINE CEMEHA, MOYKH, JIUCThA,
cTebnmu, 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; 0,025H HCI B GropeTke ¢ MpHUCIOCOOICHUEM Ui TUTPOBAHUS;
¢deHondranenH B KamelbHUIE; BECHI C pa3HOBECAMH; OJWHAKOBBIE KOHHYECKHE KOJOBI Ha
250-300 M1 ¢ pe3uHOBBIMH MMPOOKAaMH, B KOTOPBIC BCTABJICHBI METAJUTMYCCKHE KPIOYKH (3 IMT.);
kycku Mapau 10*10 cm (2 mrt.); cTakaH ¢ BoJoH

Ilenv padomsbi: 3HAKOMCTBO C OIPEIECICHUEM WHTECHCUBHOCTH JBIXaHUS B
3aMKHYTOM CHCTEME METOZOM KOJIOPUMETPHUHU.

X00 pabomwl. IlomecTuTh HaBecky uccieayemoro marepuana (5-10 r) B
MapJIeBbIi MEIIOYEK M MPUKPENHUTh €ro K MPOOKEe KPIOUKOM, BCTaBJICHHBIM B
poOKy.

[IpoBectu npoOHYO COOPKY YCTaHOBKH, MPOBEPUB, CBOOOIHO JIU MPOXOJUT
MEIIOYEK C MaTepUajoM Yepe3 ropiio KOJIObl U HE OMYCKAETCSA JIM OH CIMILKOM
HU3K0. BHecTn B k010y 2-3 kammu ¢deHondTanenna u HamuTh 10 Ma pactBopa
Ba(OH); . beictpo omycTtuth K0JIOy B MaTepuai, Clerka CMOYUTh MPOOKYy BOJIOM
(71 TEPMETHYHOCTH) M IUIOTHO (BpAILATEIbHBIM JBM)KEHHEM) 3aKpbITh KOJIOY
poOKOH. 3anucaTh BpeMs Hadajia YKCITO3HITHH.
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3aoaua pabomwvl — CpaBHEHUE MHTECHCUBHOCTH JBIXaHUSI Pa3HBIX OOBEKTOB.
JI71s1 5TOTO HYKHO B3ATh JIB€ KOJIOBI M TIOMECTUTh B HUX pa3HbIe YACTH OJIHOTO U
TOTO K€ pacTEHUs, HAPUMEp, JTUCThS U CTEOJIH, WIIK IPOPOCIINE U HEMPOPOCIINE
CEeMEHa U T.I.

B xoHTpOnbHYIO (MycTyt0) KOOy Takke HamuTh 10 mu Gapurta, 2—3 Kariu
dbenondTanenHa v MIOTHO 3aKpbITh TPOOKOH. KonObl ¢ 00bekTaMu, copepKaiumMu
XJopopuisi, HEOOXOJUMO Ha BCE BpEMS OINbITA MOMECTUTh B TEMHOTY s
UCKJTIOYEeHHMSI Tporiecca (OTOCHHTE3A.

Bpemss oT BpemeHH KONOBI CIIETyeT OCTOPOXKHO ITOKaYWBaTh, YTOOBI
pa3pymuth mwieHKy BaCQO3, npensaTcTBYIOUIy0 mnojHoTe mnoroiienus CO», He
JIOTTyCKasl TIOTaIaHus HA OJHOU KaIuTh pacTBOPa Ha MEIIOYEK C MaTePHUATIOM.

HeoOxomumo cienuTs 3a TeM, 4TOOBI OKpacka pacTBOpa OCTalach SIPKO-
po3oBoii. Ecim ke pactBop oOecIBEeUHMBAETCS, TO 3TO IMOKAa3bIBAa€T, UYTO BECh
Ba(OH), wuspacxomoBan Ha cBsizbiBanue CO;. B »ToM ciydyae HEOOXOIUMO
HEMEJUICHHO MPWINTh U3 OropeTku 5 ma pactBopa Ba(OH)> u CTOJIBKO ke — B
KOHTPOJbHYIO KOJOy. s monyudeHus Oosiee TOYHBIX PE3yJbTATOB CIEAYyeT
MOBTOPUTH OIIBIT, COKpAaTHB HKcno3unuio. Yepe3 1-2 yaca BbIHYTH MaTepual,
OBICTPO 3aKpBITh KOJOYy NPOOKOH U OTMETUTh BpEMsS OKOHYAHHUS OIIbITA.
OTTUTPOBATH OCTABIIYIOCS IIEJIOYb, MPUJINBas Yepe3 orBepcTre B mpodke 0,025H
HCl nmo wucde3HOBEeHHS pO30BOTO OTTeHKA. YTOOBI H30€KaTh YMCHBIIICHHS
KOHIICHTpAlluu pacTBopa Oaputa wu3-3a nornomieans CO, BO3ayxa, ClEayeT
IIPOBECTH TUTPOBAHHKE, 3aKPHIB KOJIOY PE3NHOBOM MPOOKOH C ABYMSI OTBEPCTHUSIMU,
OJTHO W3 KOTOPBIX 3aKPBITO TPYOKOW C HATPOHHOW H3BECTHIO, IPYroe — ILIOTHO
BCTaBJICHHBIM KOHIIOM OrOpeTKd. KOHTpOIbHYI0 KO0y MOKHO THUTPOBATh UYepe3
20 MHHYT TIOCNIEé TOTO, KaK HaJIUT pacTBop Oapura (3a 3TO BpeMs KOOy
HEO00XO0AMMO MEPUOINYECKH B30AITHIBATD).

Pe3ynpTaT 3anucaTh B TAOIUITY:

O0beM Bpews Pacxon HCI, HNaTencusH.
Hasecka
OO0nbexT > | Ba(OH),, MU JBIXaHus,
r MII Hayajao | KOHEIl | AKCHO3ULMS | KOHTpP. | OIBIT MI/T/94

NHTEHCUBHOCTD JBIXaHUS BBIYUCIISIOT TI0 (popMmyIie:
1= (a-b) 0,55/pt (8),

I7I€ a — Pe3ynbTaT TUTPOBAHUS COJICPKUMOTO KOHTPOJIbHOM KOJIOHI;

b — pe3yabTaT TUTPOBAHMS COJICPKUMOTO ONBITHON KOJIOBI,

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

{ — DKCITO3HUIINS, .

Cnenatb BBIBOJI, COITOCTAaBUB HHTCHCUBHOCTD JIbIXaHUS Pa3HBIX 0ObEKTOB.

PaGora Ne 12. PUTMHUYHOCTB pocTa paccaabl TOMaTa
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Mamepuanet u o000pyoosanue: pacTeHUsi TOMATOB B  TOPIIKaXx;
aykcaHorpad; JeHTa aykcaHorpada

Ileny pabomwi: Y paccanbl TOMATOB H3YyYUTh CYTOUHYIO PUTMHUYHOCTH
CKOPOCTHU POCTa, 3aUKCUPOBAHHYIO Ha JICHTE ayKcaHorpada.

X00 pabomwr. CusTh ¢ aykcaHorpada JIeHTy U paciiddpoBaTh MOYACOBBIC
3HAQUYCHUS] WU3MEHEHHUs BBICOTHI TOJIOKEHHUS  caMmomuciia, O0003HAYEHHOIO
COOTBETCTBYIOIIEH JuHUEH (KpuBoi). Pe3ynbrarhl pacmmudpoBKH 3amucatbh B
TaOJIUITy:

W3meHeHus BEICOTHI* Ha CxopocTh pocra,

Bpewms, gac
JIEHTE ayKcaHorpada, MM MM/4ac

* YKCIIOBBIE 3HAUEHUs] BTOPOW KOJIOHKM YMEHBIIUTH B 3 paza. DTH 3Ha4EHHs BIHCATh B TPETHIO KOJOHKY,
YTO COOTBETCTBYET CKOPOCTH POCTa Modera B MM/4ac.

[loyacoBble 3HaYEHUsI CKOPOCTHU POCTAa HAHECTH Ha rpaduK, OTKIAAbIBAs IO
ocu abciucc BpeMs (4ac), a Mo oCu OpAUHAT — CKOPOCTh pocTa. HaHneceHHble Ha
KOOPAWHATHI TOYKU COECIMHUTH JOMaHOM JMHUEH. Ha OoCHOBE CyTOYHOW KpUBOU
pocTa clienaTh 3aKJIF0YEHHE 0 €€ MAaKCHMAJIbBHOM U MUHUMAJIbHOM 3HAYEHUU.

2.2. OnieHOYHBIE CPEACTBA JJIS1 IPOMEKYTOUHOM aTTecTAINH (IK3aMEHY)

1. ®usnonorua pacteHud Kak Hayka. Metonbl ¢usnonorun. CoBpeMeHHbIE
po0IeMBbI (PU3NOIOTHH PACTCHUMA.

2. Ctpoenue u GyHKIIUA OCHOBHBIX OPTaHOUJIOB PACTUTEIILHON KIIETKH.
3. Ctpoenue, cocTaB ¥ PYHKIIMH [IATOTLIA3MBI.

4. Ctpoenue u GpyHKIMA MEMOpaH.

5. IlornouieHue U BbIICJICHUE BELIECTB KIIETKOM.

6. [lonsTre 0 GMOITEKTPHUUECKOM MOTEHIHANIE KIETKH.

7. bBHOXUMMYECKHUM COCTaB KJIETKU: HYKJIICMHOBBIC KHUCJIIOTBI 1 MAKPOIPIUYCCKHC
BCIICCTBA.

8. YrneBoabl B paCTEHUH, UX 3HaUeHHE. MOHOCaxapu/Ibl.

9. Onurocaxapu/ipl U OJIUCAXapUIbl B pACTCHUH, IPUMEPHI.

10. AMMHOKHCIIOTHI U O€JIKH, UX CTPOCHHUE, Kinaccudukarms u GpyHKIuu.
11. ®epMeHTHI U UX KiIaccupuKaIus.

12. JIunuapl, ux 3Ha4eHue u ctpoeHue. KoncranTsl macia.

13. Ancop6ims u quddysus, 3akonsl Duka.

14. Ocmoc, ero 3Hau€HUE B )KU3HU PACTEHUI, OCMOTHYECKOE J1aBJICHUE.

15. IloHATHE O BOJHOM MOTEHIIHAJIE.
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16. [IpoHHIIaEMOCTH ITUTOILIA3MBI ISl BOJBI, IIOCTYIIJICHUE BOJBI B KJIETKY, 3aKOH
Bant-T'odda.

17. IlocTymnieHne BEIECTB B KJIIETKY M IPOHUIIAEMOCTh IUTOILIA3MBI.
18. Typrop, miazmMosnuns, AEmIa3MoIn3, 3HAYCHUE B )KU3HU PACTCHUMN.
19. 3naueHue BObI B JKU3HU PACTCHUM, €€ CBOKCTBA.

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

21. TepmoauHaMU4YeCK€ OCHOBBI BOJJOOOMEHA.

22. IlornomeHue BOJBI PACTEHHEM, KOPHEBAas CHUCTEMa KAK OpPraH MOIJIOIICHUS
BO/IBI.

23. OCcHOBHBIE IBUTAaTEIN BOJHOI'O TOKA.
24. CoctostHue ¥ popMbI TOYBEHHON BOJIBI.

25. Koaddumment 3aBsmanus. MepTBbIii 3amac Boabl. DUBNONOTHYECKH CyXHE
ITOYBEL.

26. KopHeBoe naBieHue, €ro 3aBUICUMOCTD OT BHEIIHUX U BHYTPEHHHUX YCIOBUM.
27. Tpancniupanus, €€ 3Ha4CHUE B )KU3HU PACTCHUM.

28. CTpoeHHEe YyCThUI, UX 3HAYECHUE B )KU3HHU PACTCHUIA.

29. Buapl TpaHCIIMpaLUK.

30. OCHOBHBIE MEXAHU3MBI, PETYJIUPYIOIINE YCTBUUHYIO TPAHCIIUPALUIO.

31. CyroyHass QuHaMHKa COCTOSIHUSI YCTBHUI] M €€ 3aBHCUMOCTb OT BHEIIHUX
YCIIOBH.

32. Iloka3arenu 1 METObI ONPEAEICHNS TPAHCITUPALUH.
33. D PexkTUBHOCTD HUCIIONB30BAHUS BOJIBI [TOCEBOM.
34. ®U3N0JIOrHYECKHE OCHOBBI OPOLLICHHUS.

35. Hcnonp3oBaHWEe MapaMeTpoOB  BOJOOOECIEUEHHOCTH  PACTCHUM  TPHU
MIPOrpaMMHUPOBAHUU YPOKAEB.

36. Ponb 3en€HbIX pacTeHU 1 3HaYeHUE mpoiiecca (hOTOCUHTE3a

37. Jluct kak opran ¢OTOCHHTE3A.

38. XJI0pOoIIacThl, UX CTPOCHUE U XUMUYECKUN COCTAB.

39. [InrMeHTBI 3€NEHBIX PACTEHUM.

40. XvMHUYECKHE U ONTUYECKHE CBOMCTBA XJIOpoduiLa.

41. ComHe4HBIN CBET KaK UCTOYHUK SHEPTUH B TIporiecce (POTOCHHTE3A.

42. MGTOI[I)I OIIPCACIICHUA (bOTOCI/IHTe?)a CEJIBbCKOXO03SMCTBEHHBIX paCTCHI/If/'I.
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43.
44.
45.
46.

XemuocMoTuueckasi teopus oopazopanusi ATO [1.Muruena.
[Hukaudeckoe u anukiandeckoe porodochopunupoBanue.
CaeToBbIe peakiiu (OTOCUHTE3A.

TeMHOBBIE PCaKINU (bOTOCI/IHTGSa, OHKJI KannBuHa.

47. PazHooOpazme myteit ¢orocunTeza, C4- myth (mukn Xerda-Creka), myTh
TOJICTIHKOBBIX.

48. doroabIxaHue.

49. BiiusiHMEe BHEIIHUX U BHYTPEHHUX (DAKTOPOB Ha Ipouecc (POTOCUHTESA.

50.

51

Mertonbl n3ydyeHus nokasareneil GOTOCUHTE3A.

. JIHEBHOM, CyTOYHBIN U CE30HHBIN X0/ (POTOCUHTE3A.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

DoTOCHHTE3 U ypOXKal, MyTH MOBBIIICHUS MPOTYKTHBHOCTH (POTOCHHTE3A.
3HavYeHUE AbIXaHUS B KU3HU PACTECHUM.

I'muxonus. ['eHeTHYECKas CBSI3b MEXKY AbIXaHHUEM U OPOKEHUEM.
[IpomexxyTOUHbBIE TPOAYKTHI JIBIXaHUSI.

[uxkn KpeGca u oxucnurensHoe dhochopuiinpoBaHue.

DepMEHTHI IbIXAHUS.

Teopus okucnenus A.Ilannaguna u A.baxa.

Cy06ctpatsl apixanus. JprxateabHbid KOG GUITUEHT.

[Tento3odochaTHblil MyTh TbIXaHUS.

['mnokcunaTHBIN MyTh IBIXaHUS.

[TornouieHre MUHEPaIbHBIX BEIIECTB PACTEHUEM.

PuU3HOJIOrNYeCcKas pojib MAaKpPO3JIEMEHTOB.

Du3NOoJIOru4ecKasi pojib MUKPOIJIEMEHTOB.

[Tornomenrne MUHEPAIbHBIX BEIIECTB PACTEHUEM.

dusnosiornyeckas posib azora. KpyroBopor azora B mpupo/e.
Knaccuduxkanus snemeHToB B pacteHusix. OpraHoreHsl U 30JbHBIE SJIEMEHTHI.

ITokoi. BI/II[BI rokos1. dusnosgornyeckre 0CHOBBI MOKOS. CI1ocoObI HapYyHICHUA

" IIPOAJICHUSA ITOKOS.

69.
70.

JIBr>KeHUS pacTeHUUA. TPONU3MBbI U HACTUH.

Poct paCTGHHﬁ. da3el POCTa KIICTKU U UX (bHBI/IOJIOFI/ILICCKaH POJIb.
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71. ®utoropmonsl. Bzaumoneiicteue purorapmonoB. OCOOEHHOCTH UX JNEUCTBUS
Y IIPUMEHECHUSL.

72. TepMonepruoan3M CEJIbCKOX035MCTBEHHBIX PACTCHUIA.

73. @oTonepuoansM pacteHud. POTONEPUOANIECKNE IPYIIIBI PACTCHUM.
74. ®aKTOpHI, PETYIUPYIOIIUE POCT CEIbCKOXO03SIMCTBEHHBIX PACTCHUM.

75. MexaHn3Mbl YCTOWYHUBOCTH.

76. Mopo3ocToKocTh pacTeHuid. CriocoObI TOBBIIIEHNS MOPO30CTOHKOCTH.

77. XononocTokocTh pacteHuil. DuU3n0I0ro-OMOXUMHUYECKHE HU3MEHEHUS
TEIUTOIOOMBBIX PACTEHUMN MPU MOHMKEHHBIX MOJIOKUTEIBHBIX TEMIIEpaTypax

78. 3UMOCTOMKOCTh pACTEHUH KaK YCTOMYMBOCTH KO BCEMY KOMILUIEKCY
HEOJIaronpusITHBHIX (PaKTOPOB MEPE3UMOBKHU.

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

80. 3acyx0- 1 )KapOyCTONYHBOCTb.

81. ConeyctoiunBOCTh pacTeHui. Turbl ranouroB. Bo3aMOKHOCTH MOBBIIICHUS
COJIEyCTOMYMBOCTH.

82. T'a30yCTOMYMBOCTH, PaAUOYyCTOMYHMBOCTD W YCTOMYMBOCTh PACTEHUU K
MH(PEKIUOHHBIM 00JIE3HAM U BPEIUTEIISIM.

83. dusunomnorusi GopMUPOBAHUS CEMSIH, TUIOAOB U APYTUX MPOTYKTUBHBIX YacTeil
paCTEHUI U [IEHO30B.

84. Hcnonp3oBaHue 3HAHUI TO (PU3MOJIOTUH PACTEHUH B Tpolecce OOydCHHs
OMOJIOrMH B LIKOJIE.

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

86. Xapakrepuctuka (pakyIbTaTUBHOTO Kypca mo (usuosioruu pacteHuit B 9—11
KJIaccax.

87. Metoauka opraHuM3aIii y4eOHO-UCCIEA0BATEIIBCKON pabOThl 00YJArOIITIXCS
110 (PU3HOJIOTHH PACTCHHI.
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