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1. HEJIA X 3AJAYHN TUCITUITJINHBI

1.1|esnp OCBOEGHUS TUCHUILUIMHBI — AaTh CTYJIEHTaM COBPEMEHHBIE NIPEACTaBICHHS O IIPUPOJE OCHOBHBIX (pU3HO0JIOrO-
OMOXMMHYECKUX MPOILECCax 3eJIEHOT0 PACTeHHs, TAKUX Kak ()OTOCHHTE3, ABIXaHHE, POCT U Pa3BUTHE, TUTAaHUE U T. 1.,
MeXaHU3Max MX PeryJrMpOBaHUs HA Pa3HBIX YPOBHSAX OpraHU3aMH PACTUTEILHOTO OPTaHU3Ma U OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOOTHOIIIEHHH 3TOTO OpraHu3Ma C BHEITHEH CPEIOi.

3agaum :

3a1auu TUCUUIUIMHBI - IPEACTAaBUTh OCHOBHBIE CBEIEHHS O (PU3HOIOr0-OMOXUMHYECKHX MTpOlLeccax, IIPOUCXOISIINX HA pa3HBIX
YPOBHSX OpraHU3aLMH PACTUTEIFHOTO OPTaHU3Ma; JaTh COBPEMEHHBIE MPEACTABICHIS 10 OCHOBHBIM HAIPABICHUSIM (HH3HOJIOTUH
pacTeHuil — paCTUTENbHON KIeTKH, POTOCHHTE3Y, NBIXaHUIO, BOJHOMY OOMEHY, MUHEPaJIbHOMY IIUTAaHUIO, POCTY U Pa3BUTHIO
pacTeHus1, yCTOMIUBOCTH.

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Hukn (paznein) OI1: b1.0

2.1|TpedoBaHus K NpeaBaAPUTEIbLHO MOATOTOBKE 00y4aOIIEroCs:

2.1.1|[Inst ocBOSHMS JaHHOHN JUCIMIUIMHEI HEOOXOIMMBI 3HAHUS, IOTyYeHHBIE B pe3yibTaTe H3ydeHus KypcoB — «boranukay,
«Opranuyeckas XUMUs» U Jp.

2.1.2

2.2| AucuumianHbl (MOIYJIN) U PAKTHKH, JJI KOTOPBIX 0CBOEHHE IAHHOM TUCHHILUIMHBI (MOIYJIs1) HEOOX0AMMO KaK
npeauIecTByIoee:

2.2.1|3HaHus, MOJyYEeHHBIC B paMKax JaHHOTO Kypca, UCHOIB3YIOTCS TP U3yYCHNUH TUCHUTUINH «[ eHHAst UHIKCHEPHD»,
«bunosnepreruka», «brnoxumus pacTeHun».

3. INTAHUPYEMBIE PE3YJbTATBI OBYUYEHUSA IO JUCHUIIVIMHE, COOTHECEHHBIE C INTAHUPYEMbBIMHA
PE3YJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-2.1: [IpumeHsieT 3HAHUE OCHOBHBIX CHCTEM ;KH3HE00eceueH!sI H TOMeOCTATHYECKOH Pery isiiiuy KH3HEeHHBIX
¢yukumii y pacteHuii, ;)kHBOTHBIX U YeJI0BEKA, CMIOCO00B BOCIIPUATHSI, XpaHEeHHs U NMepeaayn nHdopmanum B
npogeccHOHAIBLHOM AeATeTbHOCTH

OIIK-2.2: OpueHTUpYyeTCcsl B COBPEMEHHBIX METOAUYECKUX MOAX0/1aX, KOHIeNUHUAX U MpodaemMax (pu3no0rum, HUTOJIOTHH,
OMoxuMuM, OMO(PU3NKH U OCYLIECTBJISIET BHIOOP METO/10B, aJeKBATHBIX /ISl PeIeHUsI UCCIe0BaTeNIbCKOI 3a1a4un

OIIK-2.3: [IpuauMaeTt yyacTue B padoTax ¢ NpuMeHEeHHEeM IKCIEPUMEHTAIbHBIX METOI0B OLIEHKH COCTOSTHUS KMBBIX
00bEeKTOB, BBISIBJIsSIET B3aUMOCBS3b COCTOSIHNS 00BbeKTa ¢ (PaKTOpaMH OKPYKalolleil cpeabl AJs OLEHKH U KOPPeKIUn
COCTOSIHUS KMBBIX 00HEKTOB H MOHUTOPHHIA CPeIbl MX 00MTAHMS

OIIK-8.1: BoinmoJinsiet c60p, 00padoTKy M CHCTEMaTH3aLMIO M0JIEBOI 1 JIa0opaTopHOi HHGOPMaIHH 1/ OCYLIeCTBICHUS
npogecCHOHATBHOI 1eATeTbHOCTH, AHAJIU3UPYeT MOJyYeHHbIe Pe3yIbTaThI

OIIK-8.2: PaGoTaeT ¢ 0CHOBHBIMH THIIAMH COBPEMEHHOT0 IKCIEIMIHOHHOTO 1 JIa00PATOPHOr0 000Py10BAHMS JIJIsI
OCyILeCTBJIEHUS TPO(ecCHOHATBHO JesiTeJTbHOCTH

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOLY.JIsT)

Kon HaunmenoBaHue pa3/ieioB U TeM Bupn 3a- | Cemectp /| YacoB | Uctounuku | Ipumeuanue
3aHATUS HATHA Kvbe

Paznen 1. BBenenne

11 DU3HONIOTHS pacCTECHUH - HayKa O (QYHKIUSIX Jlex 5 2
pPacTUTENBHBIX OPraHU3MOB. ACIEKTHI (PU3HOJIOTHU
pacrtenwuii. [Ipenmer ¢usnonoruu pactenuit. CBs3b
(hU3MOJIOTHH PACTEHUIT C IPYTUMHU OHUOIOTHYECKUMHU
Haykamu. Cnenuduka 3a1ad GU3n0NIOrHIecKux
UCCIIEOBAHUM M COYETaHUE PA3INYHBIX YPOBHEH
uccnenoBanus. O0beKT GU3HOIOTUHN PACTEHUH.
KocMuueckast posb 3e1€HOro pacTeHus. JTarlbl
pasButus ¢uznonorun pacreHuid. OCHOBHBIE
poOJIeMbl COBPEMEHHOH (HUTOGU3NOTOTHH.

1.2 Cp 5

1.3 3auér 5

Pazgen 2. Tema 1. OcobenHocTH CTPOCHHS
pacTUTENIbHOM KJIETKH




2.1

Knerka kak OpraHusM U Kak dJieMeHTapHast CTPYKTypa
MHOT'OKJIETOYHOT'O OpraHu3Ma 3€JIEHOI'0 paCTEHHS.
Crenpduyeckre 0COOCHHOCTH PACTHTENILHOM,
HMBOTHOI U rpuOHOIl KIETOK.

CTpyKTypHasi OpraHu3aIys KIETKH - OCHOBA €€
OMOXMMHYECKOM aKTUBHOCTH U (DYHKIIMOHHUPOBAHUS
KaK IIeJIOCTHOM KUBOU CUCTEMBL. UepThl HIBOIIOLUHU
KJICTOYHOW OpraHU3alliy Ha IPUMEpPEe CPABHEHUS
MIPOKAPUOTHOM U dyKapuoTHOH Ki1eToK. OCHOBHBEIE,
CTPYKTYPHBIE SIEMEHTBI 9YKapUOTHOM KIICTKH.
CTpyKTypa U CBOMCTBa OMOJIOTHYECKUX MEMOpaH:
MPOHHUIIAEMOCTh U CHCTEMa aKTHBHOT'O TPaHCIOpPTa.
OcHoBHbIE QYHKIIH MEMOpaH.

DU3NKO-XUMUYECKHE CBOMCTBA TPOTOILIA3MBI
(MpoHHIIaEMOCTD, BI3KOCTD, DJITACTHUECKIE CBOMCTBA,
Pa3IpakuMoCTh, IBHKECHHIE IIUTOIIA3MbI U
OpraHOMJOB U T.J.). IX Qu3Honornyeckoe 3HaueHHE U
POJIb BO B3aMMOJICHCTBUH PACTEHHS C BHELIHEH
cpenoii.

Jlex

12

2.2

SIBreHure mIa3MoIIK3a U ICIIa3MoJIn3a B
pacTUTENBHBIX KIETKAaX.

OmnpezneneHne 0CMOTHYECKOTO JIaBJICHHSI KJIETOYHOTO
COKa.

JBmwxenue rutoria3mMbl. CBOMCTBO BI3KOCTH
LUATOTIa3MbI PACTHTEIHHBIX KIIETOK.

BnusiHre HOHOB Kallis M KaJlbIU Ha BA3KOCTh
nMTOILIa3Mbl. HakorieHne METHIICHOBOM CUHEH B
KJIETKax 3j10/1eu. HakormieHne HeUTpaibHO KPacHOTO B
MOJIOZBIX U CTAPBIX PACTUTEIHHBIX KIETKAX.
[TpmwxH3HEHHOE OKpaIIUBaHUE KJIETOK HEUTPaIbHBIM
KpacHBIM

IIpH pa3HBIX 3HaYeHUsAX pH.

[IpmwxHu3HEHHOE OKpaINBaHNe KIETOK HEHTpaIbHBIM
KpPacCHBIM.

BrnusiHue Temneparypsl, peakiiu Cpeabl U SI0BUTHIX
BEIIECTB HA

MIPOHHULIAEMOCTb KJIETOUHBIX MEMOpaH.

Brmsiaue Temriepatypbl Ha OTJIOMICHAIE
paCTI/ITCJ'IbeIMI/I

KJIETKaMUd MOYEBUHBI.

Pemenne 3agau no teme: «®duznonorus pacTUTENbHON
KIIETKH

(cM. pad. Terpazp).

OT4eT 1o Teme.

JIab

12

2.3

Cp

12

2.4

3auér

Paznen 3. Tema 2. [lutanue pacteHuii yriepoaom
(¢poTocuHuTE3)




3.1

CyurHocThb 1 3HaueHue GporocunTesa. Mcropuueckoe
3HaueHue pabot K.A. Tumupssesa. OOiee ypaBHeHUE
(dhorocuHTe3A.

CrpykTypHas opraHusaius GOoTOCUHTETHIECKOTO
anmnapara. [IurMeHTsI XJI0pOoILIacTOB.

CaeroBble peakuuu (poTocuHTE3a

INepBuunsbie npouecchl  (orocuHTesa. [lormomieHue
CBETa MUTMEHTaMU. DJIEKTPOHHO- BO30YXKICHHbIE
COCTOSIHUSI TUTMEHTOB (CHHIJIETHOE, TPHUILIETHOE).
IIpencraBnenue o GOTOCUHTETUYECKON EAUHUIIE.
Peaxnmonnsie nentpser.[lytu cBs3pIBanms
YTJIEKUCTIOTHI.

TemHoBas cTaaust HOTOCHHTE3a. XHUMU3M PEaKIUii
mukia Kanpsuna. KimroueBble pepMEHTHI IUKIIA.
[NepBudHbIE TPOAYKTH OTOCHHTE3a, HUX MPHPOJA.
INepBuunsblii cunTe3 yriaeronos. Huxi Xyu-Cska-
Kapniunosa. CAM - tun merabonmsma. Mx
sKonoruyeckas ponb. GoToabxaHue. XuUMU3M,
JIOKau3anus B KIeTKe, pU3n0I0THIECKOe 3HAUCHHUE.
3aBUCUMOCTb (POTOCHHTE3a OT (PaKTOPOB BHEIIHEH
cpeznpl. CoBpeMeHHOE IPUMEHEHHE.

Okonorus porocuHTesa.

Jlex

3.2

XuUMH4ecKkue CBOMCTBA MUTMEHTOB 3€JIEHOIO JIMCTa: A.
Ilomy4enue ciupTOBOTO pacTBOpa (BBITSIKKHN)
nurMeHToB; b. Paznenenue murmentos mo Kpaycy; B.
OwMbUIeHHE XT0podHILIa MET0YEIO.

PazneneHue NUrMeHTOB METOAOM OyMa kKHOM
Xpomarorpadum.

CgoiictBa xnopoduiuia: A. Onruueckue cBoiictsa; b.
DdrnroopecueHINs XJI0pohHILIa.
doToceHCHOUIM3UpYOIee AeHCTBHE XJI0POhHUIIIA.
BrnusiHie BHEIIHUX YCIOBHIA HA HHTCHCHBHOCTD
(dorocuHTe3a BogHOTO pactenus. OnpeneneHne
(orocunTe3A.

JIab

3.3

Cp

16

3.4

3auér

Pa3nen 4. Tema 3. Bogooomen pacrenuii (BOIHbII
pekuM pacTeHmii)




4.1

3HayeHue BOABI B )KU3HEEATEIIBHOCTH PACTEHUH.
MonekyspHast CTpyKTypa BOIBI U (DPH3UUCCKUE
cBoiicTBa. CBOOOAHAS U CBA3aHHAS BOJA.
OU3HOIOTHYECKOe 3HAYCHHE OTACIBHBIX (DPAKIIH
BOJIBI B PACTEHHU.

Bonublii 6ananc pacTeHus

OCHOBHBIE 3aKOHOMEPHOCTH TOTJIOIIEHUS BOJBI
kierkoil. HaGyxaHue OMOKOIIOUI0B, OCMOC-SIBIICHNUS,
JIe)Kallye B OCHOBE MOCTYIJICHUS BOJBI B PACTEHHE.
MexaHU3M IepeIBIKEHHS BOJIBI IO pacTeHHIo. [TyTH
OJIIDKHETO W TAIbHETO TpaHCopTa. Bepxuuii u
HIDKHHUH KOHIIEBBIC IBUTATEIH. [Iponeccs! Kore3uu u
aare3nu.

Brigenenue Boasl pacTenneM. I'yrrarms,
TpaHcTupanys, GU3HOIOTHIECKOe 3HAUCHHE ITHX
npouecco. KonuuecTBeHHbIE TOKa3aTENH
TpaHCIIUPAUH: HHTEHCUBHOCTD, IPOIYKTHBHOCTB,
TpaHCIHPAIHOHHBIH K03 dunueHT. YcrbuuHas 1
KyTUKYJIsApHasi TpaHcrnupanus. CTpoeHHe YCThHI 1
MEXaHHM3MBI UX JBIKCHUH, BIUSHUE CBETA. Y CTBUYHOE
1 BHEYCTBUYHOE PETYIUPOBAHUE TPAHCTIUPALINH.
BimsiHue BHENHUX (PAaKTOPOB Ha HHTEHCHBHOCTh
TpaHCIIUpanuy (CBETa, TEMIIEPATYPHI, BIaXKHOCTH
BO3JlyXa ¥ HOYBHI U Jp.). CyTOUHBIH X0
TpacIHpaIyy.

OKojorus Boj10oOMeHa pacTeHUH

Oco0eHHOCTH BOJIOOOMEHA Y pACTCHHI pa3HbIX
9KOJIOTHYECKHX TpyIIl (KcepouToB, Me30(HUTOB,
rurpo¢uToB, rafo(pUToB) U MyTH aJanTalluy Ha
BJIMSIHHE BHEITHHUX (HAaKTOPOB. Brian oTedecTBEeHHBIX
U 3apyOeXHBIX HccileoBaTeNel B pa3BUTHE YUCHUS O
BOJIOOOMEHE.

Jlex

4.2

3aBUCHMOCTb Ha0yXaHHUS CEMSIH OT Xapakrepa
BEILIECTB.

BrnusiHMe KOHIIEHTpALMK pacTBOpa Ha IPOpacTaHue
CEeMSH.

Bomoo6MeH BeTku cocHbl. OnpesiesieHue
BOJIOIPOBOIUMOCTH JIPEBECHHBI.

OrmpezeneHue TpaHCIHPAINH 3aBIIAIOIIIX TOOETOB
(o Apnanny).

OmnpeneneHue COCyIEH CUIIbI PACTUTEIbHBIX KIETOK
10 U3MEHEHUIO KOHIEHTPALUU PacTBOPOB (METOA
crpyek B.C. [llapnakosa).

W3zydenue ycnoBuil paboThl yCTBUYHOTO ammapata: A.
HabnrofeHne 3a yCThHIHBIMI JBIKCHUSAMH  TIOJ
MukpockomnomM. b. 36upartenbHoe okpalyBaHue
3aMBIKAIOLIUX KJIETOK YCTBUI] HEUTPaIbHBIM KPACHBIM.
B. Omnpenenenune uncna yCTbUIl B SMUIEPMUCE HA
€IUHUILY IOBEPXHOCTH U IUIOLIAb JIUCTA.

JIab

4.3

Cp

4.4

3auér

Pazgen 5. Tema 4. TpancnopT BemecTs 1o
PacTeHHI0




5.1

IMToHsTHE 0 BOCXOIAMIEM M HUCXOISIIEM TOKaX
BeIIeCTB B pacTeHuu. [lepeaBmxenne opraHuyecKux
BeriecTB. biawkHui ¥ nansHuid (GrosMHbIH)
TPAHCIOPT ACCUMUIISATOB.

OCcoOeHHOCTH aHATOMHYECKOTO CTPOEHHS dJIEMEHTOB
¢nosmbl. TpancopTHBIE (GOPMBI BEIECTB.
Bo03MOXHBIN MEXaHU3M H PEryIsiius (PI0IMHOTO
TpaHCHOpTa. 3aBUCUMOCTH TPAHCIIOPTA BELIECTB OT
TeMIIepaTypbl, BOJHOTO PEXUMa, MUHEPATEHOTO
MIUTaHUS PACTCHUSL.

Pounb TpaHcopTa BEIIEeCTB B HHTErPAIlMK (YHKIHIA
LIEJIOT0 PACTEHHUSL.

Brinenenue BemecTB pacTeHUSIMU

Croco0bl cekpeluy BEECTB Y PACTUTEIBHBIX
oprann3MoB. HapyKHbIe CeKpeTOpHBIE CTPYKTYPEL.
XKene3ku U xene3ucTble BoocKu. HekrapHuKu.
Cornesble xene3ku U Bojocku. ['mnatonsr. Buyrpennne
CEKPETOPHBIE CTPYKTYPBIL.

Jlex

5.2

Omnpe/eneHnue HHTEHCHBHOCTH TPAHCIIHPALIUH 10
YMEHBLIEHUIO MacChl CPE3aHHbIX JINCTHEB.
OmnpeeneHne HHTEHCHBHOCTH KyTUKYIISIPHON
TpaHCIIUpanuy (MCIapeHue BOAbI KJIeTKaMH
SMHUIEPMHCA).

Omnpenernenue coCylel CUIbl yIPOIEHHBIM METOJOM
(o YpumpyHry).

OnpeneneHue OTHOCUTENILHON aKTUBHOCTH BOJIBI B
pacTeHHH.

JIab

5.3

Cp

10

5.4

3auér

Pazgen 6. Tema S. ®duznosiorusi MUHEPaJbHOIO
MUTAHUSA

6.1

OneMeHTapHBIi cOCTaB PacTeHUH

Ponp pactennii B KpyroBopoTe MUHEpPaIbHBIX
3JIEMEeHTOB B Onocdepe. MakposieMeHThI,
MHKPO3JIEMEHTBL.

Ou3n010r0-0NOXUMHUIECKast POJIb OCHOBHBIX
9JIEMEHTOB [TUTaHUA

A3ot. Cepa. ®ocop. Kanmii. Kanbumii. Marauid.
Iluxel. 3HadeHHe.

MuxposnemenTsl. COBpeMEHHBIE NIPEACTABICHUS O
POITH MHKPO3JIEMEHTOB B METa0OIHN3Me pacTEeHHI.
®duznonoruueckas poib MEIU, MapraHia, MoJauoIeHa,
LIMHKa, 60pa U IPYruX MUKPO3JIEMEHTOB.
BripanBanue pacteHui 6e3 Ho4BbI

ITuratensuble cMecu. PU3MONOTHYECKUE OCHOBBI
IMpUMEHEHUs! yaoOpeHuil. Y 1oOpeHus..

Jlex

6.2

MHUKpOXUMHYECKUH aHaIU3 30716l PEBECHBIX U
TPaBSIHUCTBIX PACTEHUIL.

AHTaroHu3M HOHOB KaJlbLIUs X BOAOPOJA.
BeripamuBanue pacTeHuil Ha pa3HbIX
IUTATENbHBIXCECAX U C UCKIIOUEHHEM
MAaKpO3JIEMEHTOB.

JIab

6.3

Cp

12

6.4

DK3aMeH

Pazgen 7. Tema 6. ®u3noJiorusi pocta ¥ pa3BUTHA
pacteHui




7.1

Ormpenenenne nouatuii "poct" u "pazBurne” pacTeHUH.
OO01mue 3aKOHOMEPHOCTH pocTa. THIIBL pocTa.
Kierounsie ocHoBBI pocta. Dazel pocra.

IMokoii riyOOKuil U BEIHYXI€HHbINA. OU3H0T0rUs
IPOPACTAHHUs NOKOAIIMXCS OPIaHOB.

I'opmoHanbHast cucTeMa pacTeHHH.

CHHTETHYIECKHE PEryIsATOPbl M HHTHOHTOPEI pOCTa
(repOunuabl, peTapJanTbl, MOpGaKTUHBL, Ae(HOIUAHTEI
U JIGCUKAHTHI), X IPAKTUIECKOE TPUMEHEHHE.
PocToBble IBHXKEHUS

PocToBBIe U TypropHbie IBIKEHHS PACTEHUH.
Tpomnu3smsl (rpaBUTPONU3M, (HOTOTPONU3M,
THAPOTPOIN3M H XEMOTPOIH3M, TUTMOTPOIIH3M).
Hacruu. Kpyrossie Hactuu. CeiicMoHacTU4eCKuUe
nprxeHnsa. HacekomosiqHble pacTeHus.

JKv3HEHHBIN IUKI BBICIINX PACTEHHIM.

BHyTpennue u BHeITHNE (haKTOPBI, PEryIHPYIOIIHe
pas3BUTHE.

ITyT NpakTH4ECKOro UCIOJIb30BaHUs KYIbTYD
PaCTHUTENIBHBIX KIETOK (0CBOOOXKIEHHE OT BUPYCHBIX
MHQEKIUH paCTeHUI, MacCOBOE Pa3MHOXKCHUE
pacTeHuid, noiyueHre 6HOMacChl KJIETOK-IPOIYIIEHTOB
IIPAKTUYECKHU BaXKHBIX BELECTB).

Jlex

7.2

[TomspHOCcTh wepeHkoB. Brironka pacrenuii. Usyduenne
pocTa U pa3BUTHS pacTEHUI HA JPEBECHBIX U
KYCTapHHUKOBBIX PaCTEHUSIX.

JIa6

10

7.3

Cp

7.4

DK3aMeH

Paznen 8. Tema 7. [Ipixanue pacteHmit

8.1

PasBuTHe npeacTaBieHn 0 IPUPOAE MEXaHU3MOB U
Iy TSAX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIpeBpaleHnii B KiIeTKe. BKia oTeuecTBeHHBIX U
3apyOeKHBIX YYCHBIX B CTAHOBJICHUE U PAa3BUTHE
YYEHHS O IBIXaHUH KaK COBOKYITHOCTH IPOLIECCOB
OMOJIOTHYECKOTO OKUCIIEHHS. Teopuu MexaHU3MOB
OMOJIOTUUECKOTO OKUCIIeHUS. Teopus ApIXxaHus
[Nannaguna, [TepexucHas Teopus okuciaeHus baxa.
Teopus KocterueBa. buosnornueckas posb IbIXaHHUs.
Karanutuueckue cucTeMbl IbIXaHUs (JETUAPOreHa3bl,
OKCHJIa3bl, KapOOKCHIIa3bl, TpaHchepassl U ap.).
Muroxouapuu. Ux cTtpykrypa v GyHKITUH.

Tunb! OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUil
[TyTu okucieHust OpraHNYECKUX BEIIECTB B KIIETKE.
OCHOBHBIE ITYTH AUCCUMUJISILIUU YTIICBOOB.
[enTozomon0(pOChHATHBIN MYTh OKHCIEHHS TITIOKO3BI
€ro poJib B KOHCTPYKTHBHOM OOMEHE KJIETKH.
I'mukonus.  Pasnuunbie Buabl Opoxenus. L{ux
Kpebca. I'nmuoxcunaTHbIN nukI. XapaKTepUCTHKA
OCHOBHBIX CTaIM{ IUKIOB. OKHCIUTENbHOE
¢dochopunupoBanue. Jueprerndeckas 3QHEKTHBHOCTH
mporecca.

3aBUCUMOCTb JIbIXaHUS OT (PAKTOPOB BHEIIHEH CPE/IbI.
3HayeHue

Okouorus apixanus. KoimdecTBeHHbIE TOKa3aTeIH
razoo0MeHa (ToTIIoIeHe KUCIOPOIa, BhIJIEICHHE
YIJIEKHUCIIOTHI, JbIXaTeNIbHBIH KOAQPUIUEHT U Ip.).
3aBUCUMOCTb JIbIXaHUS OT BHEIIHUX M BHYTPEHHHX
(baxTopoB. 3HaveHue mpoliecca JIbIXaHus B
KHU3HEJESTEIbHOCTH PAaCTUTEIHHOTO OpraHu3Ma.

Jlex




8.2 Bnusinue TeMnepaTyphl U peakiiiu Cpeibl Ha JIa6
aKTUBHOCTb OeTTa-ppyKTodypaHo3uaashl.
OmnpeeneHne akTUBHOCTH KaTaslasbl B Pa3IMUHBIX
PACTUTEIBHBIX OOBEKTAX.
Kucnotusriii runponns kpaxmania.
8.3 Cp
8.4 Ok3aMeH
Paznen 9. Tema 8. YcToiiunBoCTb pacTeHuii K
IKO0JIOTHYECKHM YCJIOBHAM CPebl
9.1 YcToiyuBOCTb Kak NPUCIIOCOOIEHHE pacTeHUi K Jlex

YCIIOBUAM cylecTBoBaHUA. OTBETHbBIE peaKkluu
pacTeHuii Ha JelcTBHE HEOIaronpuaTHBIX (PaKTOPOB.
duznonorus crpecca.

Crpecc-0enku. ITyTy noBbIIeHUs] yCTORYUBOCTU
pacTeHHi.

Peaxkius pacreHuii Ha BOIHBIN AeUIIAT
(3acyxoycToiunBoCTh pactenuii). [louBeHHas u
aTMocdepHas 3acyxa. Hapyiienus ¢pusuonoro-
OMOXMMHIYECKHX MPOLECCOB B TKAHIX PACTCHUIL B
ycIoBHsAX BojiHOTO Aeduimra. [Tyt mpucrnocodaeHus
Pa3IMYHBIX IPYII KCEPO(DUTOB K YCIOBUSAM 3aCyXU.
Bnusinue Ha pactenne u30biTKa Biard. HapyeHue
0o0MeHa BEIECTB PaCTeHUH IPH MepeyBIasKHEHHH.
AKXTHBaIMs aHA3POOHBIX IIPOLIECCOB, HAKOIICHUE
TOKCUUYECKUX COCIUHEHUH B TKAHAX PACTEHUH.
YCcTONUNBOCT K aHOKCHH.

Peaknus pactenuit Ha TeMneparypy. [eiicTBue Ha
pacTeHHs BHICOKHX TeMIieparyp (’KapoyCTOWIHBOCTH
pacteHuii). BiusiHue HU3KHUX MOJIOKUTEIBHBIX.
TeMIeparyp (.X0JI0I0yCTOMIUBOCTD PACTeHHUH ),
HU3KUX, OTPULATEIBHBIX TEMIIEpaTyp
(MOPO30yCTOHYHMBOCTH PACTEHHIT) M TIOYBEHHO-
KIMMaTU4eCKUX (haKTOPOB (3UMOCTOMKOCTD PAaCTEHHUIR),
3aKaJUBaHUE PACTCHUI

Peakuus pactenuii Ha BBICOKOE HEJIEPAKAHUE COJIU B
mouBe (COJIEYCTONIMBOCTh PACTEHHIT). 3aCOJIEHUE TTOYB
(COIOHIIBI, COJIOHYAKH, COJIOAH). Pa3nuuHble BUIBI
3aCOJICHHS M MIX BIIMSIHHE Ha X0J PU3H0IOTHYECKUX
IpoLecoB. MexaHU3MBbl aJanTaluy Tano(GUTHBIX
OpPTraHU3MOB K COJISIM. MeTO/IbI MTOBBIICHHUS
COJICYCTOMYMBOCTH PACTEHUI.

OCO0EHHOCTH 3arpsA3HEHHS [T0YB TKEITBIMU
MeTaulaMH. TOKCUYHOCTb UX Ul pACTEHUIA.
PannoycTolunBOCTE pacTeHUl U €€ MEXaHU3MBI.
3arpsi3HeHHe aTMOC(Epbl CEPHUCTBIM Ta30M, OKCHIaMH
a30Ta U yriepoja, CoeJUHEHUsIMH GTopa U JIp.
TOKCHYHOCTD UX JCHCTBUS HA PaCTEHUS.
DopMUpOBaHHE YCTONYUBOCTH K ra3aM.

3amuTa pacTeHHH OT TaTOreHOB U GuTO(haros
Ouznonoruueckre 1 OUOXUMHIECKUE OCHOBBI
YCTOMYMBOCTH BBICHIMX PACTEHUH K ITATOTCHHBIM
MUKpoopranuszmaM. [Ipuuuns! 3TUX 3a0071€BaHUN.
®duznonorus 601pHOTO pacTeHus. Bumosoii
UMMYHHTET. Peakiusi CBEpX4yBCTBUTECILHOCTH.
CucTteMHBbIi TPHOOPETEHHBIN UIMMYHUTET PACTEHUI.
IlyTu noBsIlIeHUs YCTONUUBOCTH pacTeHUH K
MH(EKIMOHHBIM 3a00JICBaHUSIM. Y CTOIYMBOCTH
pacTeHuii K putodaram.

OO0111ie NPUHIMITEI OPTaHU3ALNN CUCTEM
CaMOPETyYJIALUH 3€JIEHOTO PACTCHUS U €ro
B3aUMOJICHCTBHS C KOMIIOHEHTaMHU OHMOTeoIeH03a
Bropuunslii MeTabonu3M pacTeHHH

Tepnensl. @eHoIbHBIE COSAMHEHHS (KyMapHHBI,
(haBOHOM B!, TAHUHBL, JINTHHUH). A30TOCOAEpKaIIHe
BTOPHYHBIE BELIECTBA (AJIKAJIOUIbI, [MAHOTCHHBIE
TJIMKO3U/BI U TTIOKO3UHOJIATHI).




9.2 BnusiHue caxapo3bl Ha MOPO30YCTOHYHBOCTh Jla6 6 8
PaCTHTENBHBIX KIeTOK. OpeieneHne KapoCTONKOCTH
pacrenwii (mo @.d. MarkoBy).

93 Cp 6

9.4 DK3aMeH 6 7

5. OHEHOYHBIE MATEPHUAJIBI VIS TPOBEJEHWSA TEKYIIENA U TPOMEXKYTOUYHOM ATTECTALIUMA

5.1. OneHo4Hble MaTepHAaIbl JJ15 POBeIeHUs TeKyllel aTTecTaluu

1. Bonpoch! A1t KOHTPOJIBHBIX PadoT.

Tema 1. OcoOEHHOCTH CTPOCHHS PACTUTEIBHON KIIETKH

1. KakoBbI CTPYKTYpHBIE OCOOEHHOCTH PAaCTUTENILHOM KIIeTKH? YeM KJIETKH KHBOTHBIX OTJIIMYAIOTCS OT PACTUTEIBHBIX KIETOK?
2. OxapakTepusyiiTe riiaBHbIE KOMIOHEHTHI, BXOSIIHNE B COCTAaB KICTOYHOI 000I0UKH, X XUMUYECKYIO CTPYKTYPY, XapakTep
CBsI3€H, BO3HUKAIOLINX MEX1Y HUMH.

3. Onuiure PU3HOIIOTHUECKUE MTPOLECCHI U CTPYKTYPY sLIpa.

4. Yro Takoe TpaHcreHHble pacTeHus? Kak ux MoydaroT U Kakoe 3HaueHHe OHU UMEIoT? 5. [aiite onpeznenenue
MOHATHIM «TUPPY3UD» U «OCMOCH.

6. Uem onpenensercs HanpasieHue quddy3uu?

7. Yto Takoe BoAHBIN noTeHIMal Ki1eTku? KakoBsl ero cocrasistoniye?

8. OxapakTepu3yiTe dTarbl HOCTYIUIEHUS] HOHOB B KJIeTKy. KakoBo wux 3Hauenue? 9. Uro sBIsieTCS HICTOYHUKOM
9HEPTHH JUTS IPOIECCOB aKTUBHOTO TPaHCIOpTa?

Tema 2. dotocunTes.

1. Yto Takoe rerepoTpodHbIil U aBTOTPOGHBIH  TUI TUTAHUA?

2. KakoBbl 0COOEHHOCTH NOCTYIIIEHHS YITIEKUCIIOTO ra3a u3 arMocdepsl K 3elieHbIM ItacTuaaM? UTo cnocoOCTBYET U 4TO
3aTpyIOHSET STOT mporecc?

3. HazoBuTe usBecTHbIE BaM TUIBI Iu1acTuA. KakoBa ux B3auMOCBS3b?

4. Yro Takoe nurmMeHThI? KakoBa ux dusnonormyeckas poinb?

5. XuMHYecKoe CTPOEeHHE MOJICKYIIbl XI0poduiiia.

6. B uem 3HaueHue pabot K.A. TumupsizeBa?

7. KakoBa (huznosorundeckas poiib KapOTHHOUI0B, pukoOmimHOB? UTo Takoe XpoMaTuieckas aJantarus?

8. Kparko oxapakrepusyiite oCHOBHBIE dTambl poTocuHTe3a. Kakue cymecTBYIOT 10Ka3aTebCTBa, 9YT0 (POTOCHHTE3 BKIIOYAET
CBETOBbIE U TEMHOBBIE PEAKIUU?

9. luknuyeckoe U HeHUKIN4eckoe HoTodochopHIHpOBaHHE.

10. Iuxn KaneBuna. HazoBure u oxapakrepusyiite ocHoBHbIE (a3bl 1MkiIa KanbBuHa.

11. Huxn Xata-Cmka-Kaprmmnosa.

12. Yo Takoe ¢oroapxanue?

13. OxapakTepusyiiTe ocHOBHbIC 0cobeHHOCTH CAM-IyTH OTOCHHTE3A.

14. IlpuBeauTe NpUMephl B3aMMHOT'O BIMSHUS BHEIIHUX (PaKTOPOB HA UHTEHCUBHOCThH (DOTOCUHTE3A.

Tema 3,4.

1. O6bscHute, nouemy K.A. Tumups3eB Ha3bIBal TPAHCIUPALMIO «HEOOXOIUMBIM (U3HOIOTUUECKUM 3I0M»?

2. KakoBo COOTHOIIICHHE KOJIMYECTBA BOBI, UCIIAPSIEMON Yepe3 YCThUIA U CO CBOOOIHON BOJHON MOBEPXHOCTH TOMH XkKe ruomaan?
Yem 310 00BsICHACTCS?

3. Kakue tumsl qBmkeHns ycTbull BaM n3BecTHBI? KakoB nx mexanm3m? Kakoso 3Hauenne ABK n monoB K+ B mexanm3max?.
4. [ouemy BeTep yCHIIMBACT TPAHCIUPALUIO, & OMYIICHHOCTh JIUCTHEB YMEHBIIAET TPAHCITHPAIHIO?

5. OxapakTepu3yiiTe OCHOBHBIE CHIIBI, BEI3BIBAIOIINE MTOCTYILICHUE BOJIBI B KIIETKH KOPHA. B ueM poib mponeccoB Metadoamn3ma?
6. Uto Takoe niay pacrennit? Kakos MexaHu3M 3Toro npouecca?

7. Kak cBoiicTBa OYBBI BIUSIOT Ha MOCTYIJICHUE BOABI B KJIETKH KOpH:A? Kakue cuibl  IpensTCTBYIOT IOCTYIUICHHUIO BOJIBI U3
MOYBHI?

8. bmkHWH 1 MaNbHUN TPAHCTIOPT BOJIBL.

9. O0BACHUTE CYIIHOCTH TEOPHUH CLCIUICHHUS.

10. OxapaxTepu3yiTe pacTeHUs pa3HbIX SKOJOTHYECKHUX IPYIII MO OTHOLICHHUIO K BOJIE.

Tema 5.

1. Ponb pacTeHuil B KpyroBopoTe MHHEPAIIbHBIX JIEMEHTOB B Ouochepe. 2. IToTpeGHOCTE pacTeHuil B
2JIEMEHTaX MUHEPAJIbHOIO MUTaHHUs. 3. Knaccupukanuyn MUHEpaIbHBIX 91EMEHTOB. 4. Posnb npoueccos
Juddy3uu 1 afcopOLuM, UX XapaKTEpUCTHKA. 5. bmxHUH TpaHCIOPT MOHOB B TKAHSX KOPHSL. 6. Janpuuit
TpaHcmopT. 7. Azor. Cepa. ®ocop. Kanuii. Kanpimii. Marauid. XKeneso. 8. Mukpo3aeMeHThI.

duzrooruueckas pojib ME€AHU, Maprasia, MOJ'II/I6,H€H3, WHKa, 60pa .




9. BelpamuBanue pactenuii 6e3 nmoussl.  I[TuratenbHbie cMecu. PU3HOIOrHYECKHE OCHOBBI TPUMEHEHUS YI00pCHUH.
BecnouBeHHbIe MeTOIBI BRIpAIIUBAHUS pacTeHUi. [ uapononnka.  A3pOINOHHUKA.

10. OpraHu4ecKkue U HEOPraHU4eCKUe BUIbI YAOOPCHHUH.
Tema 6.
1. Ionstue "poct" u "pa3Burue" pacTeHU.

2. O0uire 3aKOHOMEPHOCTHU pocTa. THITBI POCTa Y PACTCHUI: alMKANbHBIN, 0a3aJIbUbIH, HHTEPKAISPHBIHA, paaUalbHBIN. 3.
Knerounsie ocHOBEI pocTa. ®a3bl pocTa; sMOpHOHAJIbHAS, pacTshKkeHus, AuddepeHIPOBKH; X (PU3NOTIOrHYECKHE OCOOSCHHOCTH.

4. BnusiHue TemnepaTyphbl, CBeTa M APYTrHUX BHEUTHUX (PAKTOPOB HA MHTEHCUBHOCTH POCTA. 5. SIBnenune mokosi.
Iokoii rmyOokuil ¥ BEIHYKAE€HHbIH. OU3MO0I0TUS IPOPACTAHUS IOKOSIIUXCS OPraHoB. 6. IMonstue puroropMoHa.
AYKCUHBI.

7. I'ub0epeuHsl.

8. LINTOKMHUHBL.

9. Abcmsosas kucnora (ABK). Otuen.

10. BpaccunocTepoupl.

11. CuHTeTHYeCKHE PEryIaTOPbl U MHTUOUTOPEI pocTa  (TepOULuUAbL, peTapJaHTbl, MOP(haKTUHbI, Ae(hONUAHThL U AECUKAHTHI), UX
HPaKTHIECKOe IPHMEHEHHE.

12. PocTOBBIE U TYPrOpHBIE IBHKEHUS PACTCHHM.

Tema 7.

1. buonornueckast poib ApIXaHUS B KU3HU PACTSHHSL. 2. BrJtai 0Te4eCTBEHHBIX U 3apyOS)KHBIX YUCHBIX B
CTAaHOBJICHUE U Pa3BUTHUE YUEHUS O JbIXaHUMU. 3. Teopun MeXaHU3MOB OUOTIOTUUECKOTO OKUCICHUS (TEOPUs JbIXaHUS
ITanmanuna, [lepexucnas Teopust okucnennst baxa. Teopust Kocteruesa). 4. Karanutnueckne cucTeMbl JbIXaHHS
(nerunporeHassl, OKCHAA3bl, KapOOKcunasel, TpaHcdepassl U ap.). 5. Muroxonapuu. Mx cTpykTypa u pyHKIuu. 6.
Iyt okHCIIeHNs OpraHMYeCKUX BeIeCTB B KieTke. [lenro3oMoHOpochaTHEIN myTh. [Mkonm3. PasnmudHble BUOBI OPOKEHUSL.
IMuxi Kpebca. T'nmnoxcunaTHbIM MUK, XapaKTepUCTUKA OCHOBHBIX CTaUN LIUKIOB. 7. 3aBUCHMOCTD ABIXaHUS OT

(hakTOpOB BHEIIHEW CPE/IbI.

Tema 8.

1. YcTOHUUBOCTb Kak MPUCIIOCOOIEHUE PACTEHUH K YCIOBHAM CYLIECTBOBaHUA. DKojoruueckuit ctpece. Crpecc-0enxu. 2.
Peaxkiust pacteHuii Ha BOAHBIN IeUIMT (3aCYXOYCTOMYMBOCTh pacTeHuil). 3.  Peakius pacTeHH Ha TEMIIEpaTypy.
KapoycToituuBocTh pacTeHHH. X0JI010YCTOHUYUBOCTL pacTeHU. MOp030yCTOHYMBOCTD PACTEHUI.

4. Peaxmuist pacTeHH Ha BRICOKOE HEZEpKaHHUE COJIH B IMTOYBE (COJICYCTOMYNBOCTh PACTEHHUH). 3acOIeHNE TIOYB (COJOHIIBI,
COJIOHYAKH, COJIOMH).

5. OCOOEHHOCTH 3arpsA3HEHHUS TIOYB TKEIBIMH METa/lIaMHi. TOKCHYHOCTD UX ISl PACTEHHIA. 6. PamnoycroitunBoCcTh
pacTeHuil U ee MEXaHU3MBI.

7. 3arps;3HeHHE aTMOC(EphI Ta3aMH.

8. ®usnonoruueckue 1 OHOXUMHUUECKUE OCHOBBI YCTOHUMBOCTH BBICHIMX PACTEHHUH K MATOT€HHBIM MHKPOOPTraHU3MaM. 9.
Bropuunsrit Metabomi3m pactennii. TepreHsl. DeHONBHBIE COeAUHCHNUS (KYMapHHBI, (MIaBOHOWBI, TAHIHBI, JIUTHAH).
AzoTocoaeprkalie BTOPUYHbIE BELIECTBA.

2. Tecrosele 3ananus (CM. Metoauueckyto pazpadotky). [Ipumep:

Tema 1. OcoGEHHOCTU CTPOEHHS PACTUTENBHON KIETKU (OAMH MM HECKONBKO MPaBUIILHBIX OTBETOB)

1.V mpokapHoT, B CpaBHEHHH C 9YKAPHOTAMH, OTCYTCTBYIOT

a) MUTOXOHJIpUH; ©0) XJIOPOIJIACTBI;  B) IM30COMBI; T) Kousblesas JJHK

2. BMecTo MUTOXOHAPHIT U MIIACTHL Y TPOKAPHOT UMEFOTCS

a) mezocombl; 0) OIIP; B) nmM30cOMBI; T') KOMIUIEKC ["0JIbIKH

3. B memOpaHax 3yKapHoT...

a) OJMH CJIOH JIMNUAOB; 0) IBa CIOS IMIMIOB; B) TPH CJIOS JMIIUJIOB; T) YETHIPE CJI0SI JTUIIHIOB

4. B K11eTke OCyIEeCTBIAIOT CHHTE3 OeIKOB — TpaHC(HOpManuio MaTpHIHOH, win nHdopManuonHoii, PHK

a) MUTOXOHJIpUH; 0) puOOCOMBI; B) JIGHKOIUIACTBI;  T') JIM30COMBI

S. OpraHesusl KIETKH, 00€CIeUnBaOIINE SHEPIETUUECKUE TOTPEOHOCTH KIIETOK

a) MUTOXOHIpPHUH; ©O) puOOCOMBI; B) HEPOKCHCOMBI;  T) JTM30COMBI

6. ... MHOTOYHCIICHHBI B KJIETKAX JIICTBEB, T1I€ OHU TECHO CBSI3aHBI C XJIOPOIIACTaMH. B HIX OKHCIIsIeTcs CHHTe3npyeMasi B
XJIOPOIIIACTaX B XoJ€ (POTOCHHTE3a ITMKOJIeBasl KUCIOTa U 00pa3yeTcsi aMHHOKHCIIOTA IIIMIUH, KOTOPasi B MUTOXOHIPHUSIX
MpEeBpaIaeTCs B CEPUH.

7. Pacnpenenuts. B cocTaB KI€TOUHOM CTCHKH BXOAAT A) CTPYKTYpHBIC KOMIIOHEHTHI, b) KOMIOHEHTHI
MaTpHKca CTeHKH, B) HHKpycTupylomuye KOMIIOHEHTH! U ) BeIecTBa, OTKIaAbIBAIOIINECS HAa TIOBEPXHOCTH CTEHKU

a) KyTuH; 0) BOCKa; B) INTHUH; T) cyOepuH; [) TeMUILEIUIIOJIO3bI; €) IeKTHH; %K) O€JKM; 3) LEeJUTI0II03a

8 il SIBIISCTCS] BAYKHOW YaCThIO KIIETKH, €e BHYTpeHHel cpenoil. OHa npeacTaBisieT co00i CI0KHYIO KOJUIOUAHYIO CUCTEMY,
KoTopas 00pa3zoBaHa OeJIKaMU, HyKJIEMHOBBIMU KUCIOTaMHU, YIJI€BOJAMU, BOJOHM U IPYTMMU BEIIECTBAMU.

9. Pacnpenennts. B coctas kneTku BXOIAT A) 1BymeMOpaHHBIC OpraHeilibl, b) omHOMeMOpaHHbIe opraHesl 1 B)




HeMeMOpaHHBIE OpraHeIUIbL:
a) IIacTUbl; 6) MUTOXOHAPHH; B) KIIETOYHOE SApO; T') pubOCOMBI; 1) KiIeTOUHbIN 1IeHTp; €) DI1P; k) kommuiekc "onbku; 3)
JIM30COMBI; H) BaKyOJIH;

3. Pemienue 3a1a4 1o 3a7aHHbIM TeMaM. (cM. MeTtoauueckyro pazpabotky). [Ipumep:

Tema 1. OcOOEHHOCTH CTPOCHHSI PACTHUTEIBHOM KICTKH.

1. C noMoupo, KaKux MPUEMOB MOXKHO OTJIMYUTH KHUBYIO KIIETKY OT MEPTBOM?

2. IToGer amoaen BeIIEpKaH B TeUCHUE | 4 B pacTBOpE HEHTPATILHOTO KPACHOTO, MOCIIE YEro OTOPBAJIH JIUCThS U PACCMOTPEIN
Ha cBeTJIoM (oHe. HrkHue (B3pocible) IUCThsl OKPACHIUCH TTOJIHOCTBIO, CPEHHE - YACTUYHO, @ Y CAMOT'0 MOJIOJIOTO JIUCTA ObLI
OKpAIIIeH TOJIbKO KOHUMK. Kak 0OBsSCHUTH MOJyYCHHBINH pe3ynbTar?

3. Kakue 0coOeHHOCTH KIIETKH MIPUAIOT €1 CBOWCTBA OCMOTHYECKOI cucteMbl? UeM OTiM4aeTcsi pacTUTeNbHas KIeTKa OT
ocmomeTtpa?

4. Y KaKoro pacTeHUs BbIIIE OCMOTHYECKOE JaBJICHUE KJIETOYHOTO COKA: y BBIPOCILETO B TCHUCTOM BIJIQ)KHOM MECTE MJIH Y
pacrtymiero B crenu? Kak 00bSICHUTD 3TH paznuyus?

5. B KkieTkax Kakux pacTeHHH BBIIIE KOHIIEHTPAIMS KIETOYHOTO COKa: Y pacTyIIMX Ha COJIOHYAKaX WM Ha HE3aCOJICHHBIX
nmouBax? C yeM 3TO CBsI3aHO?

6. KiteTka ¢ ocMOTHYECKHM JIaBlieHHEM KiieTouHoro coka 1 MIla morpysxena B pactBop KCI, ocMoTuueckoe nasienune
kotoporo 2 MIIa. Urto mpounzoiier ¢ KIeTkoi?

7. Uro 3aHMMaeT NPOCTPAHCTBO MEXKy KJIETOUHON CTEHKOW M LUTOIUIa3MOH B IJIa3MOJIM3UPOBAHHOM KileTKe?

8. Krnetka norpyxeHa B TMCTHUTUPOBaHHYIO BOIy. B KakoM cily4yae kiieTka Oy/eT BcachlBaTh BOAY, a B KAKOM He OyneT?
9. B 6 cocymnos Hanutsl pactBopbl NaCl ¢ konnenrparusamu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3T pacTBOPBI TOTPYy3UIH

MIOJIOCKH, BBIPE3aHHBIE U3 KapTO(EITFHOTO KIyOHS, AIHHA KOTOPBIX paBHsUIach 40 MM. Kak 0OBSICHUTE MOTyYeHHBIE PE3YIIBTATHI?
IToyeMy 1MHa IOJIOCOK OKa3a1ach OJUHAKOBON B TpeX MOCIETHUX pacTBOpax?

10.  JIBe *uBbIC KJIETKH CONPUKACAIOTCS ApYT ¢ apyrom. Kyna Oyner nepeiBUraThCsl BOAA, €CIH y MEPBOM KISTKH OCMOTHYECKOE
JlaBJIeHUEe KIETOYHOro coka paBHo 1,1 MIla, TypropHoe nasnenue - 0,4 MIla, a y BTOpoii KI€TKH COOTBETCTBYIOLINE IT0KA3aTEIH
pasusr 1,5 u 1,2 MIla?

TurnoBbie KOHTPOJIbHBIC 3aJaHUs 1 CIrioco0 MpOBCACHUA TCKyH.ICﬁ aTTeCTaluu

Beinonnenue nabopatopHoit paboThl. OTUET 1O TEME.

BnustHue caxapo3sl Ha MOPO30YCTOHUUBOCTD PACTUTEBHBIX KIETOK

COIEPXAHUE

1. Ompenenenne BAMSHES caXapo3bl HA MOPO30YCTONYNBOCTH KIETOK KOPHEIUIOAA CBEKIIEL.

3AJAHUA

1. IIpuroToBUTH PacTBOPHI Caxapo3bl pa3HON KOHIIEHTPALMH U BHICEYKU M3 KOPHEIUIO A CBEKJIBI.

2. IIpoBecTu OMBITHI ¥ ONPEASIIUTD BIMSHUE CaXapo3bl HA MOPO30YCTOHIMBOCTb KIETOK KOPHEILIOAA CBEKIIbI.

MATEPHAJIBI 1 OBOPYJIOBAHUE: 1) kopHeruio KpacHO# cBeKJIbl; 2) pacTBopbl caxapossl 0,5 M u 1 M; 3) 8%-HsIii pacTBOp
NaCl; 4) cuer wiu TONUIEHbIH JIe; 5) MOBapeHHAs COJIb; 6) MIMaTeNb U CTakaH; 7) Tepmometp a0 -250C; 8) mapneBbie canderku; 9)
Oputssbl; 10) mpobouyHOE cBepo auaMeTpoM 5-6 MM; 11 MUKpOCKOTT U Bce Uit MUKpockonmpoBanust; 12) gamku [lerpu; 13)
¢unbTpoBanbHas Oymara;

METOJUYECKHE YKA3AHUA

IIpu 3aMep3aHuU PacTUTEIBHBIX KIETOK B MEXXKIETHUKAX 00pa3yloTCsl KPUCTALIBI JIb/A, KOTOPBIE OTTATHBAIOT BOJY OT KIIETOK.
Ecin nuTonna3Ma HeZ0CTaTOYHO MOPO30YCTONYMBA, TO OHA, HE BBIACPKAB 00C3BOKUBAHMS, A TAK)KE MEXaHHIECKOTO TABJICHUS
JbJa, KOaryaupyer, a MeMOpaHbl YTpauMBalOT HONYIIPOHUIIAEMOCTh. 10 OKpacke pacTBOpa CyIsT O CTEIIEHH HOBPEXICHHS KIETOK.
Caxapo3a 1 Jpyrue 0JIMrocaxaphibl HOBBIIIAI0T MOPO30YCTOHUNBOCTD KJIETOK, BHICTYIAs B KAUECTBE 3aLIUTHBIX BEIIECTB.

Xon paboTsl. 1. Beipe3aTh n3 KOpHEII0Aa CBEPIIOM LMIIMH/P, KOTOPBIH pa3aenuTs Ha 9-12 Bbicedek, TOMUHON 5 MM. [IpoMBITH
BBICEYKH JI0 TIOJIHOTO yJaJICHHs COKa.

2. B xaxnyto npoOupKy NOMECTHTH OAMHAKOBOE KOJIMYECTBO BhICEUEK.

3. B 1-10 nmpoGHpKy HATUTH 5 MJI BOJIBI, BO 2-0 — CTOJIBKO ke 0,5 M pacTBopa caxapossl, B 3-10 — 1 M pacTBop caxapo3sl.

4. IIpuroToBUTH OXJIaAUTEILHYIO CMECh U3 3 yacTel CHera Wiy JibJia 00aBUTh 1 yacTh noBapeHHOH conu. [lepemerats.
Temmnepatypa cmecu gomkHa O6ITE -200C.

5. Iorpy3utk Bce NpoOUpKH B 3Ty cMech Ha 15-20 MUHYT, NOCIIE Yero MOCTaBUTh B CTaKaH C BOJAON KOMHATHON TeMIepaTyphl.
6. ITociie MOMHOTO OTTAaMBAHUS OTMETUTH OKPACKY )KHUIKOCTH B IPOOUPKAX U OKPACKY BBICEUEK.

7. TIpoBepHTH KU3HECTTIOCOOHOCTH KIIETOK, CIeJIaB CPEe3bl M3 Pa3HBIX MPOOUPOK U omycTHB X B pactBop 8% -ro NaCl. TTox
MHUKpPOCKOIIOM 4epe3 20 MUHYT IIPU MaJIOM YBEJIMYEHUH [TOCYUTATh KOJIWYECTBO IIA3MOJIM3UPOBAHHBIX KIIETOK.

8. 3anoiHNTH TA0IHILY:

Bapuanrt onbita|Oxpacka Hapy>KHOTO pacTBopalOkpacka Beiceuek|Koau4ecTBo M1a3MoNIn3UpOBaHHBIX KIETOK, %

Boma

Caxaposa 0,5 M

Caxapoza IM

KOHTPOJIBHBIE BOITPOCHI

1. B yeMm paznuuus Mexay BapHaHTaMH OIIbITa?

2. Kak 3amumiaer caxaposa KJI€TKA KOPHEIUIOAa CBEKJIbI?

KpnTepI/m OLICHHWBAHUA U IIKaJIa OLCHUBAHUS




OunenuBaercs: paboTa C pacTBOpaMH, CIOCOOHOCTH HAOMIOICHNUS U MIPOBENICHUS CPAaBHUTEIHHOTO aHAIN3a BIMSIHUS Caxapo3bl
Pa3HOl KOHIIEHTPAIlMK HA MOPO30yCTOWYHBOCTD BBICEUEK CBEKJIbI, yMEHHE pa0dOTaTh C MPEJOCTaBICHHON HHPOpMaIen 1
MaTepuagoM, JeNaTh OOLIHe BEIBOJBI.

3 bayuta — paboTa MPOBEACHA MPABHIBHO, HAOIMIOACHNUS U MOTyICHHBIC PE3Y/IbTATHI U BBIBOJ CICIaHbI BEPHO
2 6amna — paboTa MpoBeieHa MPABUIIBHO, TIONyYCHHbBIC PE3yIbTaThl YACTHIHO BEPHBI

1 a1 — paboTa MpoBe/icHa MPABUIIBHO, WK ¢ HEOOJIBITUMH OIIMOKAaMH, BBIBO/I HEBEPEH.

0 6an0B — paboTa MpoBe/ieHa He MPABUIILHO U BHIBOJI C/ICNIaH HEBEPHO

Pemenne Tectos.

1. Kapotunownsr mormomaioT cBeT

a) B CUHe-(UOJIETOBOM U CHHEH 4acTAX CIEKTpa; 0) B XKENTO-3€JI€HOM U OpaHkKEBOH YacTsAX CIIEKTPa; B) B
OpaH)KEBO-KPaCHOM ¥ ()HOJIETOBOM YacTsAX CHEKTPa; T') B OPaH)XeBO-KPACHOU U JKEJITOH JacTsIX CHEKTpa

2. JIns Kakux pacTeHuil xapakTepHbl GUKOOUIUHBI

a) BOJIOPOCIICH; 0) MXOB;  B) JIMIIAHHHKOB; I') BBICIIUX PACTCHUH

3. Ckoinbko Moinekysl AT® obpa3syercst pu HUKINYECKOM U HELUKINYecKoM (oTodochoprnrpoBaHuu

a)6 0)5 B) 4 r 3

KpI/ITepI/II/I OILICHMBAHUA U IIKaJIa OLICHUBAHUA

Ot 0,5 1o 15 6anoB (B 3aBUCHMOCTH OT KOJIMUYECTBA TECTOB U MPABUIIBHBIX OTBETOR)
OrneHuBaeTcsl ypoBeHb 0a30BbIX 3HAHUH 110 (PU3UOJIOTHH PACTEHUH, yMEHHE BBISBISATh OTIMYUTEIbHBIC IPU3HAKH PACTECHHH.

Bomnpocs! ¢ pa3BepHyTHIM BapUaHTOM OTBETA.

1. IloHsATHE POCT U pa3BUTHE PACTEHUIL.
2. MakposneMeHTEI.
3. YCTOWYMBOCTD pacTEHUI K HU3KUM TIOJOXHUTEIHHBIM TEMIIEpaTypam.

KpI/ITepI/II/I OILICHMBAaHUA U IIKaJIa OICHUBAHUA

OmueHnBaeTcsl yMEHHE J1aBaTh MPABUIIBHYIO XapaKTEPHCTHKY IO OCTABIEHHBIM BOIPOCAM:
3 GaJuia — 1aH MOJIHBINA UCYEPIIBIBAIOIINI OTBET HA BOIIPOC.

2 Gayuia — B OTBETE JOMYIICHBI HECYIIICCTBEHHBIC ONTHOKH.

1 6asi1 — OTBETHI HEMOIHBIC U AOMYIICHBI OITHOKH.

0 6ayuIoB — IOMYIICHBI CEPbE3HbIC OLIMOKH, TaH (parMeHTapHBIH OTBET.

OtpaboTKa MPOIYIIEHHBIX 3aHITHIH.
Ot 1 6amna g0 10

5.2. OueHouHbIe MaTepHuaJibl 1JIl IPOBEACHUSA l'[pOMe?KyTO‘lHOﬁ aTrrecranmun

1. IlepevyeHs BOPOCOB K 3a4eTy:

1. TIlpenmer, 3axaud, aCHEKTHI, yDOBHH, HAalpaBIeHUs (PU3HUONIOTHU PACTCHUI.

2. CBa3b (PU3MOIIOTHH pacTeHUH ¢ IPYTUMHU OHOJIOTHIECKUMH HayKaMH.

3. O0bexT u3ydeHus Gpu3noaoruu pactTeHui. Kierka - kak opraHu3M M Kak 3JeMEHTapHasl CTPyKTypa MHOTOKJIIETOYHOTO OpraHu3Ma
3€JICHOTO PACTEeHHSI.

4. Crnenpduyeckne 0COOEHHOCTH PACTUTENILHOM, TPUOHON M dKUBOTHOM KIICTKH.

5. OCHOBHBIE CTPYKTYpPHBIE 3JIEMEHTHI 3YKapUOTHOMN KIIETKH.

6. dU3MKO-XMMHUUECKHE CBOWCTBA MPOTOILIa3Mbl  (IIPOHUIIAEMOCTh, BA3KOCTh, ABW)KEHHE U JAP.)
7. IcTOYHHKH SHEPTUH B OMOJIOTHYECKUX CHCTEMax. ABTOTPO(QHOCTh U TeTepOTPOPHOCTD.
8. CymHocTb 1 3HaueHue porocunresa. Padorer K.A. Tumupszena.

9. IlurmMeHTHBIE CHUCTEMBI.

10.  Xiopodusuisl.

11. OuKoOMIUIPOTEHUHBI.

12.  KaporuHounsl.

13. IlepBuuHble nporecchl (OTOCHHTE3A.

14. TemHuoBas cTamus poTocHHTE3A.

15. doroapixanue.

16. ukn X»3u-Cmrka-Kaprnunosa.

17.  CAM- tun merabonusma.

18. OcobeHHoCTH (POTOCHHTE3a y PACTEHUH Pa3HBIX YKOJIOTUUECKHUX IPYIIL

19. Dkonorus porocunresa.

20. Y4eHue 0 JpIXaHUH. 3HAYEHUE U CYIIHOCTb.

21. Teopwus neixanus [lamraguHa.

22. TlepekucHas Teopus okucnenus baxa.

23. Teopus neixanus u Opoxxenns KocTeraesa.

24. IleaTo30MoHOGOCHATHBIN ITyTh OKUCICHUS TIIOKO3EIL.

25. T'nukomnus.

26. PaznuaHbIe BUIBI OpOXKEHUSI.




27. Hukn Kpebcea.

28. I'MMOKCHIIATHBIHN ITUKIL.

29. DKonorus JbIXaHUs.

30. 3HayeHue BOABI B KHU3HECITEIBHOCTH PACTEHHH.

31. OcHOBHBIE 3aKOHOMEPHOCTH TOTJIOIIEHHUS BOJIBI KJIIETKOM.
32. MexaHHU3M NepeIBUKECHUS BOJbI 110 PACTEHHIO.

33. Tlytu OaMXKHEro ¥ JalbHEero TPaHCIopTa.

34. BelaeneHue BO/bl PACTEHUEM.

35. I'yrranus. Tpancimparst.

36. YcTbUYHAS M KYTHKYJSAPHAS TPAHCIIUPALHSL.

37. OcoGeHHOCTH BOOOOMEHA Y pACTEHUI PAa3HBIX 3KOJIOTUYECKUX TPYIII.

2. [lepeueHs BOMPOCOB K IK3aMEHY:

38. Ponb pacTeHuil B KpyroBOpOTe€ MHHEPAIIbHBIX 3JIEMEHTOB B OUoCchepe.

39. TTorpeOHOCTH pacTeHHH B AIeMeHTaX MUHepaibHoro nuTanus. 40.  Knaccudukanus MUHEpaIbHBIX 3JIEMEHTOB,
HEOOXOUMBIX st pacTeHud. 41.  DPU3HOIIOro-0MOXUMHYECKas POJIb OCHOBHBIX 3JIEMEHTOB UTaHU. 42. Azort. Cepa.
®docdop. Kanuit. Kanpunit. Maruwuii. 43. Muxkposnementsl. COBpEMEHHBIE MPEACTABICHHS O POJIM MUKPOIJIEMEHTOB B
MeTaboau3Me pacTeHui. 44. BelpamyBanue pacTeHuil 0e3 mouBsl. 45. IMuraTensHble cMecH. I'unpononuka. 46.
KopHeBoe nuTanue Kak BaXHEHIIHHA (aKkTOp yIpaBiIeHHs IPOAYKTUBHOCTHIO X KAYECTBOM YPOXKasi CENbCKOXO03SHCTBEHHBIX
pacteHuil. 48. Y noOpenusi.

49. Poct u pa3BuTne. OnTOTeHE3.

50. OTarbl OHTOreHe3a BEICIIUX pacTeHuil. FOBeHMIbHBIN 3Tan. DTan cTapocTd U OTMUpaHus. S1. Juddepennuponka u
poct pacteHuii. 52. Pereneparnus y pacrenmii. 53. Brnusinue gakTopoB BHEIIHEH Cpe/bl Ha POCT pacTeHui. 54.
DUTOropMOHEL. 55. Hcnonb30BaHUE CUHTETHUECKUX PETYIISITOPOB POCTa B PACTEHUEBOJICTBE. 56. Croco0bl IBHXKEHUS Y
pacTernil. BHyTpUKIIeTOUHbIE TBIKEHHS. 57. PocroBrie nBmkenus. 58. TypropHbie 00paTUMbIE TBHKCHHSL.

59. CrocoOBl 3aIUTh] ¥ HAJIEKHOCTh PACTUTENILHBIX OPTaHU3MOB.

60. ®duzuonorus crpecca.

61. 3acyX0yCcTONYNBOCTD H YCTOHYHBOCTH K TIEPETPERY.

62. YCTOHUMBOCTh pacTEHHH K HU3KHM TeMIIEpaTypaM.

63. ConeycToWIrBOCTb.

64. YCTONUMBOCTB K HEIOCTATKy KUCIIOpOIa

65. 'a30yCcTOMYNBOCTD.

66. PagroycToiunBoCTh

67. YcToiuMBOCTh pacTeHHH K HHOEKIIUOHHBIM OOJIC3HSIM.

3. TunoBbIe KOHTPOJIBHBIE 3aaHUS IS TPOMEKYTOUHON aTTECTANN
A. Tlnanupyemsblii 00pa30BaTEIbHBIN pe3ynbTaT (KOMIIETSHIUS, HHAUKATOP)

OIIK-2,2. OpueHTHpyeTCcs B COBPEMEHHBIX METOIMYECKUX TOAX0/1aX, KOHIETIUAX 1 pobiaeMax (U3NO0IOTHH, IMTOIOTHH,
OoroxumuH, OMO(GU3UKK M OCYILIECTBIISACT BEIOOP METO/IOB, a/ICKBATHBIX [T PELICHHUS HCCIICA0BATEILCKOMN 3a1aun

b. THNOBBIE KOHTPOJIBHBIE 33/IaHHS H CITIOCO0 MPOBEICHUS MPOMEXYTOYHON aTTecTaly (2—3 mpuMepa  3aJaHuii)

Pemenne 3amay:

1. K cnupToBOii BHITSDKKE U3 3€JICHOTO JIUCTa 100aBUiIM BABOE O0MbIIMil 00beM OCH3KHA, B30OATANN U AaU OTCTOAThCS. KakoBa
Oyzmer okpacka CIIMPTOBOTO M OeH3MHOBOTO ciioeB? Kak 370 00bSICHUTH?

2. K cniupToBo# BBITSKKE U3 3€JI€HOTO JIMCTA J0OAaBWIN HecKobKo Kanens 20%-Horo pactBopa KOH, npunuiu OeH3uH,
TIATENBHO B30ONTANN 1 JaTH OTCTOsThesA. KakoBa OymeT okpacka crmpra 1 6en3uHa? Kakue BemecTsa OymayT pacTBOPEHBI B
yKa3aHHBIX PACTBOPUTEIIIX?

3. C moMoIIbio Kako# peakIni MOJKHO TOKa3aTh, 9YTO B MOJIEKYJIEe XJIIOPO(UIIIA COTEPKUTCSA aTOM Maraus?

Kputepuu olieHMBaHUS U IIKaja OLICHUBAHUS

10 3amau

HMeetcs moJHOE BEpHOE pEIICHUE, OJTHOM 3a/1auH, BKIIIOYAoIee MPpaBUIbHBIN oTBeT — 0,5 Oasia.

JlaHo BepHOE pellIeHHe, HO TOMy4eH HeNPABIIIBHbIH OTBET M3-3a OIIMOKY B HAMUCAHUH YPAaBHEHUS PEaKIUU UIN apu(hMETHIECKOM
ommuoke — 0,3 Gama.

Pemrennie ne mano — 0 6amios.

3auer/ HE3aUET

TecToBBIE 3a0aHU:




1. Been nonsitue crpecc -
a) I'. Cenne, 6) H.E. Beenmenckwuii;
B) KA. Tumupsses; T) Y. MapBun

2. Ipu cTpeccax B KIETKaxX BO3PACTAET COACPKAHMIE
a) OenKoB, caxapos, 0) yrieBoJoB, MPOJIMHA;  B) XKHPOB, CAXapoB; T) YrIIeBOJIOB, )KUPOB
3. PacreHus1, MpoOU3pacTaroIue Ha 3aCOJICHHBIX TI0YBaX —

a) riukorano@uTel; 0) 3BranouThl;  B) KPHHOTAIO(HTSL; T) COIEBBIICIISIONINE TATOPHUTHI

Kputepun orieHHBaHUA | IIKala OICHUBAHUS
IIpaBunbHO BeIOpaH BapuaHT oTBera — 0,5 Oamna . Tect u3 20 3ananuit

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemas 1urepatypa

6.2. [Tepeyenb pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

D1 |Dusuonorus pactenuii: https://www.msu.ru/dopobr/programs/program/88491/

D2  |®Dusunonorus pacrennii - UKL Axagemxuura: —https://sciencejournals.ru/journal/fizrast/

23 |XKypuan «®Pusnonorus pacteHnin - «Akagemknura ....  https://naukabooks.ru/zhurnali/katalog/fiziologija-rastenij/
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35  |XKypuan «®usnonorus pacrenuii - libnauka.ru:  https://www.libnauka.ru/journal/fiziologiya-rasteniy/

6.3.1 Ilepeyens NPOrpaMMHOro obecnevyeHns

6.3.1.1{Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccuonanpblii ioc 2013

6.3.1.3|Kaspersky Endpoint Security 10 s Windows

6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5|{Muorodyuxunonanbuelii penakrop ONLYOFFICE

6.3.2 CoBpemeHHbIe NpoeccHOHATbHBIE 0a3bl JAHHBIX U HH()OPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.2.1|9B5C «IOPAUT»

6.3.2.2|9BC «YHuBepcHuTETCKass OMOINOTEKA OHIIANH

6.3.2.3|9bC «ZNANIUM.COM»

6.3.2.4|9BC «JIaup»

6.3.2.5|Hayunast snexrponnas oubnuoreka eLIBRARY.RU (moamucka Ha sxypHasib)

6.3.2.6|BupTyanbHblii UnTaNBHBIHN 321 quccepraimii Poccuiickoit rocynapcrsenHoi oudnuorexu (PI'B)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

Aynurtopus Oo0opynoBanue
5-318 MYJIbTUMEIUMHBIN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHas Mebennb
5-324 MHKPOCKOIIBI , TEPMOCTAT, LEHTPUDYra, XONOAWIBHHUK «UHHAPY», 3JIEKTPOIUIMTKH, CTEPUIN3ATOp, BECHI

TOPCHOHHBIC, CBETHJIEHUKH HACTOJIBHBIC, Ka() CYIIMIbHBIN, OaHs KOMOMHUPOBaHHAs, IEPEHOCHOMN
MYJIbTUMEIUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHas Mebennb

8. METOAUYECKHUE MATEPHAJIBI 1JIS1 OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHHUATIINHBI

1. Meronnyeckue peKOMEH/IAIMHU 110 TIOATOTOBKE U BBITIOJIHEHHIO J1a00paTOPHBIX 3aHATHH.

Bce naGopaTopHble 3aHATHS JOMKHBI OBITH BEIIOIHEHB! B X0/1€ U3YUESHHUs Kypca A HONTy4YeHus 3a4eTa. PaGoThI BBIOIHAIOTCS B
ayJUTOPHUH C HCIIOJIb30BaHUEM paboueid TeTpaiy, Ilie OTPaKatoTCs BCe MOJIyYeHHBIE PEe3YJIbTaThl B X01€ paboT. YCTHO
paccMaTpUBalOTCsI KOHTPOJIBHBIE BOIPOCHI NOCHIE KaX 101 1a00paTopHOH paboTHL.

IIpumep paboOTh U3 METOIUUECKON pa3pabOTKH.

JJABOPATOPHAS PABOTA 11. Onpenenenue cocyuieit Culbl yIpOLUIEHHBIM MeTOIOM (110 A. YpIInpyHry)

COIEPXAHMUE

1. OnpeneneHue cocyuiel CHITbl KIIETOK YIIPOILICHHBIM METOJIOM y KITYOHEH KapTodes.

3AJAHUA

1. IIpuroToBUTH PacTBOPHI HY’KHON KOHLIEHTPALUH.

2. [IpoBecTH OIBITHI M U3YYUThH BIMSHUE KOHIIEHTPALMH PACTBOPOB Ha COCYIIYIO CHITYy PACTHTENIbHBIX KIIETOK.

MATEPHAJIBI 1 OBOPYJIOBAHUE: 1) kiny6uu kaprodens; 2) 1 M p-p NaCl nnu caxapossr; 3) ckansrens; 4) nuHelika; 5) MM
Oymara; 6) pubTpoBasibHas Oymara; 7) 8 mpoOUpoOK B mTaTUBE; 8) cTakaH ¢ BoJOH; 9) oxHopa3oBkle mrpuisl; 10) mpobouHoe
CBEpIIO.

METOJNYECKHE YKA3AHUA

ITocrymnienue Bobl B KIETKY ONPEACIIeTCs ee cocyliel cuioi (S), KOTopast 3aBUCHT OT CTEIICHH HACBILICHUS KJIETKH BOOI.




Omnpenenenue cocymel CHiIbl KJIETOK YIPOLIEHHBIM METOAOM YPIINPYHTa OCYIIECTBIISETCS MTyTeM 0A00pa PaBHOBECHOTO
pacTBopa, B KOTOPOM HE MPOUCXOAUT HU OTEPH, HU MOTJIOICHHS BOJBI KIIETKaMH. JJOCTOMHCTBO TAaHHOTO METOJIa — IPOCTOTA U
BO3MOKHOCTh HETIIOCPEICTBCHHO HAOMIONATh 32 M3MEHEHNEM TYPropa B 3aBUCUMOCTH OT CTEHEHH HACBIIICHUS KJIETOK BOIOM.
Lenb pabOTHI: ONPEAETUTh COCYIIYIO CHITY KJIETOK KIyOHEH MM KOPHEIIOAO0B.

Texnuka 6e3onacHoctu: Pabora ¢ pactBopamu cosei

Xon pabotsl. 1. [IpuroroButs B podupkax mo 10 mi pacTBopsl cieayromux konueHTpanuid: 0,1; 0,2; 04; 0,6; 0,8 cmemmBas
cootBercTByronre Konuaectsa 1 M p-pa NaCl u Boasl. B oy U3 mpoOHpPOK HAJIHUTH MPOCTO BOY.

2. BeipesaTsb u3 kiryOHs kapTodens Opycku juuHoit 40—50 MM, mupuHoi okosno 10 MM U TOIIMHOMN IpuMepHO 3-5 MM (pe3ath
JydIIle MoTepeK KinyoHs). BakHO, 4TOOBI Bce OPYCKH MMENN OJJMHAKOBBIC pa3MepHhI.

3. VI3MepuTh MoNy4eHHbIe OPYCKH IO JJTHHE U IIOMECTUTh B PACTBOPHI IO OJJTHOMY KYCOYKY.

4. Yepes 30 MuHYyT OPYCKH BBIHUMAIOT M3 PACTBOPOB U CHOBA U3MEPSIOT.

5. Pe3ynbTaThl 3aMMCHIBAIOT B TETPAIb.

M3oTonnueckuii k03 UIIMEHT 11 pacTBOPOB clieayromux konueHrpanuii: 0,1=1,83; 0,2=1,78; 0,4=1,73; 0,6=1,68; 0,8=1,64;
1,0=1,62

6. OOBsICHUTE IPUIMHY U3MEHEHHUS Pa3MEPOB MOJIOCOK B PACTBOPaX pa3HOW KOHIICHTPAIIUH.

KOHTPOJIbHBIE BOITPOCHI

OcMoTHYECKHE SBJIEHUS B PACTUTEIBHON KIETKH.

Kak m3MeHHTBCS pa3Mep MOJIOCOK B PACTBOPAX Pa3HOM KOHICHTPAIMU?

2. Meroauueckue MaTepHaibl Uil CAMOCTOSTEIbHOM PabOTHI.

CamocrosTenbHbIe pabOTHI MPECTABISIOT COOOW OJMH U3 OCHOBHBIX BUJIOB YI€OHOU NIESITEILHOCTH CTYAEHTOB. Ha cCOBpeMEeHHOM
9Tarne 00pa3oBaHUs STOMY BUIY IeATEILHOCTH MPUIAETCS CYIIECTBEHHOE 3HaUeHHEe. BrImonHeHne caMoCTOATEIBHBIX PaboT
CIOCOOCTBYET CO3HATEILHOMY YCBOCHHUIO TEOPETHYECKOTO MaTepHaa, BBIpaOOTKE HABBIKOB Pa0OTHI C IUTEPATYPOH, TOMOTAET B
MIOJTOTOBKE K 3a4eTy. Kpome Toro, 3T0 OAMH U3 BUIOB TEKYIIET0 KOHTPOJS B peHTHHIOBOM cuctemMe 00ydeHus. OCHOBHAsI 9acTh
NpeyIaraeMbIX 33/IaHUi JJ11 CAMOCTOSITEIbHON paOOThI HAllelIeHa Ha N3YYeHHE TEOPETHUECKOro Marepuana. /it caMoCTOATEIbHOTO
M3y4YEeHUsI CTYIeHTaM IPeJUIoKeH MaTepral, KOTOPEI He pacCMaTpUBaeTCs Ha JICKIMAX WIH PACCMAaTPHBAETCS JIMIIb 0030PHO.
CamocrosTenbHas paboTa MPOBEPSETCS B X0/I€ Ta00PATOPHBIX 3aHATHI B METOJHMYCCKUX YKA3aHUAX, C MOCTCYIOIIM
KPUTHUYECKUM aHAJM30M U apryMEHTHPOBAHHBIM IPE/ICTaBICHHEM COOCTBEHHON TOYKH 3pEHHS B BUAE NPE3EHTAINN HIIH
JOTIOJTHUTENILHOTO JOKJIA/Ia U TIPEMUPYETCs TOTIOTHUTENEHBIME OalIaMiL.

3. TpeOoBaHuUs K pEHTUHT-KOHTPOITIO (1 3a4eTa)

Mopynu Tewmsr Busst pabot

Bannbr

5 cemectp

I Mmonyne Texymuil. Temsr: NeNel-2 KontponbHas pabora. Pemenue 3anau. Tectol. 25
Ortuer 1o Teme. 25

HUroro:

50

Il Mogyns Texymuii. Tembr: NeNe3-4 KounrponbHas paborta. Pemenune 3anau. Tectsl. 25
Ortuer mo Teme. 25

HUroro:

50

Bcero:

100

4. TpeboBaHus K peHTHHT-KOHTPOJIIO (IJ151 9K3aMeHa)

Monaynu TeMmsr Bunst padbot

Bbanns

6 cemectp

I Mmogyne Texymuil. Tembr: NeNe5-6 KountponbHnas pabota. Pemenune 3anau. Tectel. 15
OTuer 1o Teme. 15

HUroro:

30

Il Mogyns Texymuii. Tembr: NeNe7-8 KonrponbHas pabota. Pemenne 3anau. Tecter. 15
Ortuer o Teme. 15

HUroro:

30

Bcero:

60

IlepeyeHb OCHOBHO U IONMOJIHUTEIbHOM Y4eOHOIl JINTepaTyphl, HEOOXOAMMOIi 118 0CBOEHUS AU CHUIIHHbI

a) OcHoBHasi IMTepaTypa:

1. butionkuit H. I1. MunepansHoe nuranue pactenuit: yueonux / H. I1. buttonkuii. - Cankt-IlerepOypr: M3narensctBo CaHKT-
IerepOyprekoro N'ocymapcTBenHoro YHauBepcurera, 2014. - 548 c. : mi. - ISBN 978-5-288-05527-0 ; [DnekrponHsIi pecypc]. —
Pexxum nocrtyma: http://biblioclub.ru/index.php?page=book&id=458374

2. Kopsrun, 10. B. ®uznonorus pacrenuii : yaebnoe nocodbue / 0. B. Kopsrun, E. I'. Kymukosa, H. B. Kopsiruna. — Ilenza
:I'AY, 2019. — 308 c. — Tekcr : anexTpoHHbIi // JIaHb : 21ekTpoHHO-0MOMMOoTeuHas cucrema. — URL:

https://e.lanbook.com/book/131084 (mara o6parmenus: 03.02.2022). — PexuM 10CTyIa: Ui aBTOPH3. TTOJIb30BaTENICH.



http://biblioclub.ru/index.php?page=book&id=458374
https://e.lanbook.com/book/131084

0) lonosiHuTeIbHAS JIMTEpaTypa:

1. CamoxuH A. I1. KoHuenuu COBpeMEHHOT0 ecTecTBO3HAHUS : yueOHuk / A. I1. CamoxuH. - 2-e u3[., nepepad. u aom. - Mocksa :
IOnuTH-/lana, 2015. - 447 c. : tabn. - ISBN 978-5-238-01314-5 ; [DnexTpoHHbIN pecypc]. — Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=115397

2. XpomoBa, T. M. bBoranrka ¢ ocHOBaMH (DM3HOJIOTHH pacTeHuil : yueOHuK s By30B / T. M. Xpomosa. — Cankr-IlerepOypr : Jlans,
2022. — 380 c. — ISBN 978-5-8114-8458-4. — Texct : 31eKTpoHHEIH // JIaHb : a5eKTpoHHO-O0nbmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/193291  (mata obpamuenust: 03.02.2022). — Pexxum moctyma: s aBropu3. [Toab3oBareneit

3. Tynsxosa O. B. buonorus ¢ ocHoBamu 3konoruu : yueoHoe nocobue / O. B. Tynsakosa. - Mocksa : lupexr-Menua, 2014. - 689 c.
: 1., Tabi. - ISBN 978-5- 4458-9091-1; [DnekTponHbIl pecypc]. — Pexxum goctyna:
http://biblioclub.ru/index.php?page=book&id=235801
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9. CeegeHusi 00 00HOBJIEHMH padoydeli MPOrpaMMBbI JMCHUIIIMHBI (MM MOXYJIS)

Ne OO6HOBIeHHBIIT pa3aen padoueit Onucanue BHeCEHHbIX PexBHM3UTHI JOKyMEHTA,
LI MPOrpaMMbl JHCHUILIMHBI H3MeHEeHMId YTBepAMBILIEro H3MEeHEeHUs!
MepeyeHb nporpammHoro obecneyeHna | B nepeyeHb MpoTokon 3acenaHma Kadbeapsl
nporpammHoro 300n0rum u ¢pumsmonormum Ne 6 ot
1. obecneyeHuna gobasneH | 26.04.2024r

MHoropyHKUNOHANbHbIN
penaktop ONLYOFFICE
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