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Pabouas InporpaMmMa JUCHUIIINHBL

Du3n0I0THS PACTEHUH

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DegepanbHbIl FOCYIAPCTBEHHBIH 00pa30BaTeNbHbIA CTAHIAPT BHICIIET0 00pa30BaHus - OaKalaBpUAT MO HAMIPABICHHIO MOITOTOBKH
06.03.01 buosorus (nmpukaz MunoOpaayku Poccuu ot 8/7/2020 r. Ne 920)



1. HEJIA X 3AJAYHN TUCITUITJINHBI

1.1{Llenp ocBOCHUS AUCUUITIIMHBI — IaTh CTYAEHTaM COBPEMEHHBIE IIPECTABICHHUS O IIPHUPOJIE OCHOBHBIX (PU3HOJIOTO-
OMOXMMHYECKUX MPOIECCax 3eJIEHOT0 PACTeHHs, TAKUX Kak ()OTOCHHTE3, ABIXaHHE, POCT U Pa3BUTHE, TUTAaHUE U T. 1.,
MeXaHU3Max MX PeryJMpOBaHUs HA pa3HBIX YPOBHSAX OpraHU3aMH PACTUTEILHOTO OPTaHU3Ma U OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOOTHOIIIEHHH 3TOTO OpraHu3Ma C BHEITHEH CPEIOi.

3apaum :

3amaun TUCUMIUIMHEI - IPEJCTaBUTh OCHOBHBIE CBEACHUS O (PU3HOJIOr0-OMOXMMHYECKHX MPOLECCaX, IPOUCXOAAIINX HA PA3HBIX
YPOBHSIX OpraHU3alUH PACTUTEIBHOTO OPraHU3Ma; JaTh COBPEMEHHBIE MPECTAaBICHHUS 10 OCHOBHBIM HAIPaBICHUSIM (QH3HOIOTHI
pacTeHuii — pacTUTEIbHOM KIETKH, POTOCUHTE3Y, ABIXaHHIO, BOJHOMY OOMEHY, MHHEPAJIbHOMY IIUTAHHIO, POCTY U Pa3BUTHIO
pacTeHHs, yCTOHYNBOCTH.

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Hukn (paznen) OI1: b1.0

2.1|TpeGoBanus K NpeABapUTeIbHO MOATOTOBKE 00y4aK0Ierocs:

2.1.1|/ns ocBoeHMs TaHHOM TUCHIUILUIMHBI HEOOXOANMBI 3HAHHMS, IOJIyUYCHHBIC B PE3yJIbTaTe H3y4YeHHUs! KypcoB — «boTaHnka,
«Opranuyeckas XUMUS» U Jp.
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2.2| AucunnuHbI (MOAYJIM) U MPAKTHKH, VI KOTOPBIX 0CBOEHHME JAHHOM JTMCIHUILTUHBI (MOIYJs) HE00X0IMMO KaK
npeauIecTByonee:

2.2.1|3nanus, noaydeHHBIE B paMKax JaHHOTO Kypca, UCIOMB3YIOTCS PU H3yUeHUH TUCIUILTNH «[ €HHas MHKeHepHs»,
«bunosnepreruka», «broxumus pacTeHui».

3. IJIAHUPYEMBIE PE3YJIbTATBI OB YYEHUSA 110 JUCHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMBIMHA
PE3YJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-2.1: IIpuMeHsieT 3HAHHE OCHOBHBIX CHCTEM KU3Heo0ecredeHUs] 1 TOMeOCTATHYeCKOil pery sy ;KM3HeHHbIX QyHKIMIi
Y PacTeHHii, ’KUBOTHBIX M YeJI0BEKa, CIOCO00B BOCIIPUATHS, XPAHEHHUSI U Nepeaadyu uHGopMauuu B npodeccHoOHATbHOIM
JAeATeTbHOCTH

OIIK-2.2: Opuentupyercsi B COBpeMeHHbIX METOAUYECKUX MOAX0/1aX, KOHIENIUAX U MpodieMax (pU3H0JI0TUH, IUTOJIOTHH,
OnoxXuMuM, 0MO(PU3UKHN M OCYLIECTBIISIET BHIOOP METO/I0B, aJeKBATHBIX /IJIfl PelIeHUs HCCIe10BaTeIbCKOM 32124

OIIK-2.3: [IpuanMaet yyacTue B padoTax ¢ NpuMeHeHHEeM IKCIEePUMEHTATBHBIX METO/I0B OLEHKH COCTOSTHUS KHMBBIX
00bEKTOB, BBISIBJISIET B3aHMOCBSI3b COCTOSIHUSI 00BEKTA ¢ (PAKTOPaAMH OKPY KaIoleil cpeAbl A OLeHKH U KOPPeKIuI
COCTOSIHUS ’KMBBIX 00HEKTOB U MOHUTOPUHIA CPEABbI HX 00 TAHUS

OIIK-8.1: BeinoJnsier c0op, 00padoTKy M CHCTEMATH3aLMIO M10JIeBOI M J1a0opaTopHOi HHGOPMAaNUH 11 OCYLIeCTBJICHHUS
npod)ecCHOHATBHOM J1esITeIbHOCTH, AaHATH3HPYeT MOJyUYeHHbIe Pe3yIbTaThI

OIIK-8.2: PagoTaeT ¢ 0CHOBHBIMHU THIIAMH COBPEMEHHOT0 IKCIETUIHOHHOIO H J1a00pPaATOPHOro 060Py10BAHMS 151
ocylecTBJIeHHs NPo(ecCHOHAIbHOM JesATeJbHOCTH

4. CTPYKTYPA U COIEP’)KAHHUE TUCLUAIIIMHBI (MOLY.JIST)

Kon HaumeHnoBanue pa3iesioB U TeM Bua 3a- | Cemectp / | YacoB | Uctounuku | Ilpumeuyanue
3aHATHS HATHSA Kvbe

Paznen 1. BBenenne

1.1 DU3HONIOTHS pacTEeHUH - HayKa 0 (QYHKIUSIX Jlex 5 2
PacTUTENBHBIX OPraHU3MOB. ACIEKTHI (PU3HOJIOTHU
pacrtenwuii. [Ipenmer ¢pusnonoruu pactenuii. CBs3b
(hU3MOJIOTHH PACTEHUIT C IPYTUMH OUOJIOTUYECKUMU
Haykamu. Cnenuduka 3a1ad Gu3n0oNOrHIecKux
UCCIIEOBAHUM M COUETaHUE PA3INYHBIX YPOBHEH
uccnenoBanus. O0beKT GU3HOIOTUHN PACTEHUH.
KocMuueckast posb 3e1€HOro pacTeHus. JTarlbl
pasButus ¢uznonorun pacreHuid. OCHOBHBIE
poOJIeMbl COBPEMEHHOM (HUTOGU3ZHONOTHH.

1.2 Cp 5 3

1.3 3auéT

Pazgen 2. Tema 1. OcobenHocTH CTPOCHHS
pacTUTENbHOM KJIETKH




2.1

KieTka kak OpraHusM M Kak 3JIeMEHTapHasl CTPYKTypa
MHOTOKJIETOYHOT'O OpPraHn3Ma 3eJICHOTO PacTeHHS.
Crerudryeckre 0COOEHHOCTH PACTHTENILHOM,
JKMBOTHOH U IPUOHOM KIIETOK.

CTpyKTypHas OpraHu3aIys KIETKH - OCHOBA €€
OMOXMMHYECKON aKTUBHOCTH U (YHKLIMOHUPOBAHUS
KaK [IeJIOCTHOM KUBOM CUCTEMBI. UepThl IBOJIOIUHN
KJICTOYHOW OpraHU3alliy Ha IpUMEpe CPaBHEHHS
MPOKAPUOTHOMN U AYKapUOTHOH KileToK. (OCHOBHEIE,
CTPYKTYpHBIE 3JIEMEHTHI 3YKApUOTHOHN KIICTKH.
CTpyKTypa U CBOiCTBa OHOJIOTMYECKUX MEMOpaH:
MPOHHULIAEMOCTb ¥ CUCTEMa aKTUBHOI'O TPAHCIIOPTA.
OcHoBHbIC QYHKIIMA MEMOpaH.

OU3UKO-XUMHYECKHE CBOWCTBA ITPOTOILIA3MBI
(IpOHMIIAEMOCTB, BA3KOCTh, JJIACTUYECKHE CBOHCTBA,
Pa3ApaKuMOCTb, ABHKEHUE IUTOIUIA3MBI U
OpPTraHOUIOB | T.1.). IX Qu3Hnosoruueckoe 3HaueHUEe 1
POJIb BO B3aMMOJICHICTBUY pacTeHHs C BHELIHEH
cpenoil.

Jlex

12

2.2

SIBneHue ria3Monm3a 1 JAeIuia3Moiin3a B
pPacTUTENbHBIX KIIETKaX.

OnpeneneHne 0CMOTHYECKOTO JIaBJICHHUS KJIETOUHOTO
COKa.

JIBmwkeHue 1urora3Mbel. CBOMCTBO BSI3KOCTH
IIUTOIIA3MBbl PACTUTEIIBHBIX KIIETOK.

BiusiHue MOHOB Kalusi M KaJbLUs Ha BS3KOCTh
nuToINIasMel. HakorwieHne METHIEHOBOM CHHEN B
KJIeTKax 3mozieu. HakormieHne HeHTpaibHO KPacHOTO B
MOJIOJIBIX ¥ CTapbIX PACTUTEIBHBIX KJIETKaX.
TIpmKU3HEHHOE OKpaIIUBAHUE KJIETOK HEUTPaJIbHBIM
KpacHBIM

NpY pa3HbIX 3Ha4eHusx pH.

IIpmxu3HEeHHOE OKpaIIBaHNE KIETOK HEHTpaIbHBIM
KpacHBIM.

BnusiHue TeMnepaTypbl, peakiiuy Cpebl U SI0BUTHIX
BEIIIECTB Ha

MPOHHULIAEMOCTD KJIETOYHBIX MEMOpaH.

Bnustaue TeMnepaTypbl Ha MOTJIOMIEHUE
PacTUTCIbHBIMHU

KJIETKaMH MOYEBHUHBI.

Pemenue 3anau no reme: «®u3n0I0THs PACTUTEIBHON
KIIETKH»

(cM. pab. TeTpap).

Oruer 1o Teme.

JIab

12

23

Cp

24

3auér

Pa3nen 3. Tema 2. [lutanue pacTeHuii yriepoaom
(poTocuHTE3)




3.1

CymHocTh 1 3HaueHue porocuHTesa. Mcropuueckoe
3HaueHue pabot K. A. Tumupszea. OOlee ypaBHEHUE
(dorocuHTE3a.

CrpykTypHas opraHusaius GOTOCHHTETUUECKOTO
anmapara. [IurMeHThI XJIOpOoIIacToB.

CaeroBble peakuui (poToCHHTE3a

IepBuunbie nponecchl  poTtocunTesa. [lornomieHue
CBETa MUTMEHTaMU. DJIEKTPOHHO- BO30YKICHHbIE
COCTOSIHUS TUTMEHTOB (CHHTJIETHOE, TPHILIETHOE).
ITpenctaBnenue o GOTOCUHTETUIECKON EANHHUIIE.
Peaxkunonnsie neHTpel.IlyTu cBA3pIBaHUS
YIJIEKUCIOTBL.

TemuoBast ctamust OTOCHHTE3a. XUMHU3M PEaKInit
nukina KaneBuHa. KitroueBbie pepMeHTHI 1UKIIA.
[epBruHbIe TPOAYKTHI (POTOCHHTE3a, HX MPHPOAA.
[lepBuunslii cuaTe3 yriesoaos. Lukn X3u-Caka-
Kapmuiosa. CAM - tTun merabosm3ma. x
sKosoruueckas poib. PoToapixanue. XuUMH3M,
JIOKAJI3anus B KIeTKe, pU3NOIOTHUECKOE 3HAUCHHUE.
3aBUCUMOCTb (OTOCHHTE3 OT (JaKTOPOB BHEIIHEH
cpensl. CoBpeMeHHOE NTPUMEHEHHE.

Oxosorust GOTOCUHTE3A.

Jlex

32

XUMHYECKHE CBOMCTBA MMTMEHTOB 3€JICHOIO JIMCTa: A.

[Tomydenne cimpTOBOTO PacTBOPa (BBITSIKKH)
nurMenToB; b. Pasnenenue nmurmentos o Kpaycy; B.
OMbUIeHHE XII0PO(UILIA IEN0YbIO.

Paznenenue NUrMeHTOB METOAOM OyMa>kKHOM
XpoMaTorpadum.

CsoiictBa xnopodmmuia: A. Onruueckue cBoiictsa; b.
drroopecieHIUs XI0pohuIIa.
doToceHCHOUIM3MUpYIOIIee NCHCTBHE XIOpOQHILIa.
BinsiHUE BHEIITHUX YCIIOBUI HA HHTEHCHBHOCTh
(borocuHTe3a BogHOTO pacTenus. OnpeneneHne
¢doTtocunTe3A.

JIab

33

Cp

34

3auér

Paznen 4. Tema 3. Boqooomen pactenuii (BogHbII
Pe’KMM pacTeHHil)




4.1

3Ha4yeHue BO/IbI B )KU3HEACATEIbHOCTH PACTEHUH.
MorekyssipHasi CTpYKTypa BOJbI U (PH3UYECKHE
cBoiictBa. CBOOOAHAS M CBSI3aHHAS BOJA.
DU3NOTOTHUECKOE 3HAUCHUE OTICTBbHBIX (PpaKIuit
BOJBI B PACTEHHHU.

Bonublii 6ananc pacteHus

OCHOBHBIE 3aKOHOMEPHOCTH TTOTJIOLIEHHS BOBI
KieTkoi. HabyxaHue GHOKOJIIOUIOB, OCMOC-SIBIICHUS,
Jie)Kalye B OCHOBE NOCTYIIJIGHHSI BOJBI B PACTEHHE.
MexaHu3M MepeIBIKCHUSI BOIBI IO pacTeHuto. [1yTi
OJIMKHETO U IalbHET0 TpaHcnopTa. BepxHuit n
HIDKHUH KOHIIEBBIC BUTATENH. [IpoIiecchl KOre3uu u
aJre3um.

Beinenenue Bobl pactenueM. ['yTranus,
TpaHcIpanys, GU3HOIOTUIECKOe 3HAUCHNE ITHX
npouieccoB. KonnuecTBeHHBIE MOKA3aTEIH
TpaHCIIMPAUH: HHTEHCUBHOCTD, TPOIYKTUBHOCTE,
TpaHCITUPANUOHHBINA KO3 UIMEHT. Y CThUYHAS 1
KyTUKYJApHas —TpaHcrupanus. CTpoeHne YCThHIl 1
MEXaHU3MBbI UX JIBIOKCHUH, BIUSHUC CBETa. Y CThUUHOC
Y BHEYCTBUYHOE PEryJTHUpOBAaHHE TPAHCIIUPALIUH.
BrnusiHie BHEMIHUX (PaKTOPOB HA HHTEHCUBHOCTH
TpaHCIIpanuu (CBETa, TEMIIEPATYPHI, BIAKHOCTH
BO31yXa ¥ TO4YBGI U Jp.). CYTOUYHBIH X0/ TpaCIUpPAIHH.
DKoJIOTHs BOTOOOMEHA pacTeHUMA

Oco0eHHOCTH BOZOOOMEHa Y pacTeHUH pa3HbIX
3KOJIOTHUECKHUX TPy (KcepoduToB, Me30(UTOB,
TUTPOGHUTOB, TATO(UTOB) U IIYTH aJaNTAINU Ha
BIIMSHUE BHENTHUX (HaKTOpOB. BKi1a g 0Te4eCTBEHHBIX U
3apyOe)KHBIX HCCIIeJoBaTeNel B pa3BUTHE YUSHUS O
BOJIOOOMEHE.

Jlex

4.2

3aBUCHMOCTb HaOyXaHUs CEMSH OT XapakTepa
BEILECTB.

BnusHNe KOHIIEHTpaLUK PacTBOpa Ha popacTaHue
CEeMSH.

Boaoobmen BeTku cocHbl. OmnpeencHue
BOJOIPOBOJUMOCTH APEBECHHBI.

OmnpeneneHne TpaHCIMPALKU 3aBJAOMIUX OOEroB
(o Apnanny).

OmnpeneneHue COCyLEH CHIIbl PACTUTEIBHBIX KIETOK
10 U3MEHEHHIO KOHIIEHTPallu PacTBOPOB (METON
crpyek B.C. [llapnakosa).

N3zydenue ycnoBuii paboThl yCTBUYHOTO anmapara: A.
HaGntonenue 3a ycTbHYHBIMU JBMKEHUSMU O[],
Mmukpockonom. b. 36upatensHoe okpanBaHue
3aMBIKAIOLIMX KIETOK YCTbULl HEWTPaAIbHBIM KPACHBIM.
B. Ompenenenue umcna ycTbUIl B 3MUAEPMUCE Ha
€IMHULY TIOBEPXHOCTH U IJIOLIA/b JIHUCTA.

JIa6

43

Cp

4.4

3auér

Pazgen 5. Tema 4. TpancnopT BeecTs 1o
pacTeHUI0




5.1

ITonsTHE 0 BOCXOIAMIEM M HUCXOISIIEM TOKaX
BEIIECTB B pacTeHuu. [lepeaBrrkeHre opraHnyecKux
BeliecTB. biawkHui ¥ nanbHuid (GIosIMHBII) TpaHCTIOPT
ACCUMMUJISATOB.

Oco0eHHOCTH aHATOMHYECKOTO CTPOEHHS dJIEMEHTOB
¢nosmbl. TpaHcopTHBIE GOPMBI BEIECTB.
Bo03MOXHBIN MEXaHU3M H PEryIsiius (I0o3MHOTO
TpaHCHOpTa. 3aBUCUMOCTH TPAHCIIOPTA BELIECTB OT
TeMIIepaTypbl, BOOJHOTO PEXUMAa, MUHEPATEHOTO
MIUTAHUS PACTCHUSL.

Pounb TpaHcopTa BeIIecTB B HHTErpay GyHKIUI
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 CTPYKTYPBHI.

Jlex
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Omnpe/eneHne MHTEHCHBHOCTH TPAHCIIHPAIIUH 110
YMEHBLIEHUIO MacChl CPE3aHHbIX JINCTHEB.
OmnpeneneHne HHTEHCHBHOCTH KyTUKYIISIPHON
TpaHCIIUpanuy (MCIapeHue BOAbI KIeTKaMH
SMHUIEPMHCA).

Omnpenernenue coCylel CUIbl yIPOIEHHBIM METOJOM
(o YpumpyHry).

OnpeneneHue OTHOCUTENILHON aKTUBHOCTH BOJIBI B
pacTeHHH.

JIab

5.3

Cp

5.4

3auér

Pazgen 6. Tema S. ®duznosiorusi MUHEPaJbHOI 0
MUTAHUSA

6.1

OneMeHTapHbIi cOCTaB pacTeHUH

Ponp pactennii B kpyroBopote MUHEpPaIBHBIX
3JIeMeHTOB B Onocdepe. MakpoaneMeHTHI,
MHKPO3JIEMEHTBL.

®u3n010ro-0MOXUMHUIECKast POJIb OCHOBHBIX
9JIEMEHTOB [TUTaHUA

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

MuxposnemeHTsl. COBpeMEHHBIE MTPECTABIECHUS O
POITH MHKPO3JIEMEHTOB B METa0OIHN3Me PacTEeHHI.
®duznonoruueckas poib MeIy, MapraHiia, MoJIHO/IeHa,
LIMHKa, 60pa U IPYruX MUKPO3JIEMEHTOB.
BripanBanue pacteHui 6€3 mHo4BbI

ITuratensuble cMecu. PU3MONOTHYECKUE OCHOBBI
IpUMEHEHUs yaoOpeHuil. Y 1oOpeHust.

Jlex

6.2

MHUKpOXUMHYECKUH aHaIU3 30716l IPEBECHBIX U
TPaBSIHUCTBIX PACTEHUIL.

AHTaroHu3M HOHOB KaJIbLIUs U BOZOPOJA.
BeripamuBanue pacTeHuil Ha pa3HbIX
IUTATENbHBIXCECAX U C UCKIIOYEHHEM
MAaKpO3JIEMEHTOB.

JIab

6.3

Cp

6.4

DK3aMeH

Pazgen 7. Tema 6. duznosorusi pocra M pa3sBUTHSA
pacteHui




7.1

Omnpenenenve nouatuit "poct” u "pazBurue” pacTeHUH.
OO1mue 3aKOHOMEPHOCTU POCTa. TUIIBL pOCTa.
Krnerounsie ocHoBBI pocta. dassl pocra.

Iokoii r1yOokuil ¥ BEIHYKA€HHbIA. OU3HOT0TUSL
HPOPACTAHUS IOKOSIIUXCS OPTaHOB.

I'opMoHanbHas cucTemMa pacTeHHUH.

CHHTeTHYECKHE PeryIaTOpbl H HHTHOUTOPBI POCTa
(repOunubl, peTapJaHTbl, MOp(aKTUHBL, Je(OIaHTbI
U JIECUKAHTBI), UX NIPAKTUYECKOE IPUMEHEHHE.
PocroBble BIKEHUS

PocToBrie u TypropHbie IBIKEHHUS paCTCHHN.
Tponusmel (rpaBUTPONU3M, HOTOTPOIH3M,
THIPOTPOINU3M U XEMOTPOIHU3M, THTMOTPOIIM3M).
Hacruu. Kpyrossie HacTuu. CelicMOHacTHUECKUE
JBwxkeHus. Hacekomosiable pacTeHus.

JKY3HEHHBIN LUK BBICHINX PACTEHUM.

BHyTpeHHUe 1 BHEITHNE (haKTOPBI, PETyIUPYIOIIIe
pas3BUTHE.

ITyTy npakTUYECKOI0 UCIIOJIb30BaHUS KYJIbTYD
PaCTUTEIBHBIX KIETOK (OCBOOOMKIEHUE OT BUPYCHBIX
MH(EKIHUN paCTeHHU, MaCCOBOE pa3MHOXKCHUE
pacTeHuid, noixy4yeHre 6MoMacchl KIETOK-IIPOIYLIEHTOB
HPaKTUYECKH BaKHBIX BELIECTB).

Jlex

7.2

ITonsiprocTh yepenkoB. Brironka pacrenuit. Usyduenne
pocTa U pa3BUTHs PACTECHUIN Ha APEBECHBIX U
KyCTapHUKOBBIX PACTCHUSIX.

JIab

10

7.3

Cp

7.4

DK3aMeH

Pa3nen 8. Tema 7. /Ipixanue pacTeHuit

8.1

PaszBuTHe npencraBieHnii o MPUPOIEC MEXAHU3MOB 1
MYTSAX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
TpeBpalieHnii B KieTke. Bximaa oTedecTBeHHBIX 1
3apyOCIKHBIX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
YU€HHS O JbIXaHUH KaK COBOKYITHOCTH IPOIIECCOB
OHOJIOTMYECKOTO OKHUCIIEHUS. Teopun MexaHu3MOB
OHOJIOTMYECKOTO OKHUCIIEHUS. Teopus AbIXaHus
ITannanuna, IlepexucHas Teopus okuciaeHus baxa.
Teopus KocreraeBa. bruonornueckas poib JpIXaHusl.
Karanutiueckue cucteMbl IbIXaHus (IErUAPOTeHA3bI,
OKCHJa3bl, KapOOKCHIIa3bl, TpaHchepasbl U 1Ip.).
Muroxonapun. X cTpykTypa 1 GyHKIHH.

THunbl OKUCINUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUM
IlyTn okucIeHHst OpraHUueCKUX BEIIECTB B KIIETKE.
OCHOBHBIE ITyTH AUCCUMUIISLIUU YTIICBOIOB.
IenrozomonodochaTHBIN MyTh OKUCIEHHS TITIOKO3BI
€ro poJjib B KOHCTPYKTHBHOM OOMEHE KJIETKH.
I'mukonm3. Paznmuanbie Buas Oposkenus. Lluxor
Kpebca. I'muoxcunaTHbIN nuKI. XapaKTepUCTUKA
OCHOBHBIX CTaJuii IMKIOB. OKHCIUTEIBHOE
(hochopunuposanune. Dueprerudeckas 3pekTuBHOCTH
npoiiecca.

3aBUCUMOCTD JbIXaHHsI OT (DAKTOPOB BHEIIHEW CPEJIbI.
3HayeHue

Oxonorus npixanus. KomudectBeHHble moka3aTenu
razooOMeHa (TOTJI0IIEeHNE KUCIOPO/1a, BbIICICHHE
YIJIEKHUCIIOTHI, IBIXaTEIbHBIA KOAPGHULMUEHT U IIp.).
3aBUCUMOCTD JBIXaHHSI OT BHEITHUX U BHYTPEHHHUX
(hakTopoB. 3HayeHue nporecca JIbIXaHus B
JKU3HEEeSITeIbHOCTH PAaCTUTENILHOTO OpPraHu3Ma.

Jlex




8.2 Bnnsinue temneparypsl u peakiiu cpeibl Ha JIa6
aKTUBHOCTb OeTTa-ppyKTohypaHO3Una3bL.
OmnpeneneHue akTUBHOCTH KaTallasbl B Pa3IM4YHBIX
PaCTHUTENIbHBIX 00BEKTAX.
Kucnotaslif ruaponus kpaxmarna.
8.3 Cp
8.4 Ok3aMeH
Paznen 9. Tema 8. YcroiiunBocThL pacTeHuii k
3K0JIOTHYECKHM YCJIO0BHAM cpebl
9.1 YcToH4nBOCTh Kak MPUCIIOCOOIEHHE PACTEHUH K Jlex

YCIIOBHAM cyliecTBoBaHMs. OTBETHbIE peaKkuu
pacTeHmii Ha JeiicTBUE HEOIaronpuaATHBIX (PaKTOPOB.
®dwuznomnorus crpecca.

Crpecc-0enku. ITyTy NOBBILIEHNS YCTORYUBOCTH
pacTEeHHH.

Peaknust pacteHuii Ha BOJHBIN TeUIUAT
(3acyxoycroituuBocTh pactenuii). [louBennas u
atMocdepHas 3acyxa. Hapytienus ¢pusunonoro-
OMOXMMHMYECKHX MPOIIECCOB B TKAHIX PACTCHUH B
ycloBusx BogHoro Aeduiura. [Tyrn npucnocobieHus
PAa3IHYHBIX IPYII KCEPO(UTOB K YCIOBUAM 3aCYXU.
BnusiHue Ha pacTeHue n30bITKa Biard. Hapymienue
oOMeHa BeIleCTB PacTeHUH IpH NepeyBIIaKHEHUH.
AKTHBAIs aHADPOOHBIX MPOIECCOB, HAKOIUICHUE
TOKCUYECKUX COEIUHEHHU B TKAaHAX PACTEHUH.

Y CcTONUNBOCT K aHOKCHH.

Peakuus pactenuit Ha TeMneparypy. JleiicTBue Ha
pacTeHus BEICOKUX TeMIIepaTyp ((KapoyCTOHIHBOCTh
pacteHwmii). BnusiHue HU3KHX MOJIOKUTEIIbHBIX.
TeMrieparyp (.XoJI0I0yCTOMYNBOCTD PACTEHUH ),
HU3KUX, OTPULATEIBHBIX TEMIIEpaTyp
(MOPO30yCTONYNBOCTH PACTEHHIA) M IOYBEHHO-
KIMMaTU4ecKuX (HakTopoB (3UMOCTOMKOCTD PacTeHUIt),
3aKaMBaHUE PACTEHUI

Peaknust pactennii Ha BEICOKOE HEJEP KaHUE COJIU B
o4Be (CONEYCTOWIMBOCTD PACTEHMIl). 3aCOIeHUE OB
(COOHIIBL, COIOHYAKH, COJIONH). Pa3nuyuHble BUBI
3aCOJIEHHS M UX BIHSIHUE Ha XOJ (PU3HOIOTHUECKHX
npouecoB. MexaHu3MBbl aJanTalluy FanoQUTHBIX
OpPraHU3MOB K COJISIM. MeTOo/bl TOBBILICHUS
COJICYCTOMUUBOCTH PACTCHHUI.

OcoOeHHOCTH 3arpsS3HEHHMS TI0YB TSHKEITBIMU
MeTa/ulaMu. TOKCHYHOCTb UX Ul PacTeHUI.
PagnoycTON4YMBOCT pacTEHUN U €€ MEXaHU3MBI.
3arpsi3HeHHe aTMOC(epbl CEpHUCTHIM T'a30M, OKCHAAMH
a30Ta U yIiepoJa, CoeIMHEHUAMH (QTopa U Jp.
ToKcHYHOCTB UX JIEHCTBUS HAa PACTEHUS.
®dopMupoBaHue YCTOMUUBOCTH K ra3aM.

3amuTa pacTeHHi OT MaTOreHOB U (pHuTO(HAros
@uszuonoruyeckue 1 GHOXUMUIECKHE OCHOBBI
YCTOMYMBOCTH BBICIIMX PACTEHUH K aTOTCHHBIM
MUKpOOpraHu3MaM. [Ipu4nHbI 3TUX 32007I€BaHUH.
dusnosiorusi 60JbHOTO pacTeHus. BumoBoit
HMMYHHTET. Peakiusi CBepX4yBCTBUTEIBHOCTH.
CucTeMHbII IPHOOPETEHHBIA IMMYHUTET PACTCHUI.
[TyTu noBbIIEHUs YCTOMYMBOCTH PACTEHUH K
MHQEKIIMOHHBIM 3200J1€BaHUsAM. Y CTOMYHBOCTD
pacTtenuii k putodaram.

OO0111e NPUHIMITEI OpPraHU3aluY CUCTEM
CaMOPETYIIALUY 3€JICHOTO PAaCTEeHHs U €r0
B3aMMOJICHCTBUS ¢ KOMIIOHEHTaMU OHOreoreHo3a
BropuuHslii MeTab0IN3M pacTeHUH

Tepnensl. @eHONIBbHBIE COEUHEHUS (KyMapHHBI,
(h1aBOHOMIBI, TAHUHBI, JJUTHHH). A30TOCOepKAIINE
BTOpPHUYHBIE BELECTBA (AJIKAJIOUIbI, HAHOTEHHbIE
[JIMKO3UIBI ¥ TTIFOKO3UHOJIATEI).




9.2 Bnusinue caxapo3sl Ha MOPO30yCTOWINBOCTH JIa6 6 8
pactuTenbHbIX KieTok. OnpeneneHue KapoCTOUKOCTH
pacrenuii (mo ®@.d. Maukosy).

9.3 Cp 6

9.4 DK3aMeH 6

5. OEHOYHBIE MATEPHUAJIBI VIS TPOBEJEHWSA TEKYIIENA U TIPOMEXYTOUYHOM ATTECTALIUM

5.1. OneHo4Hble MaTepHAaIbl JJ15 POBeIeHUs TeKyllel aTTecTaluu

1. Bonpocs! aj1s1 KOHTPOJIBHBIX paboT.

Tema 1. OcoOEHHOCTH CTPOCHHSI PACTUTEIBHOM KIETKU

1. KakoBbI CTpYKTYpHBIE 0COOEHHOCTH PACTUTENbHON KIeTKU? UeM KIIeTKH )KUBOTHBIX OTIIMYAIOTCS OT PACTHTENILHBIX KIETOK?
2. OxapakTepu3yiiTe rIaBHbIe KOMIOHEHTHI, BXOSIINE B COCTAaB KIETOYHOH 000JI0UKH, UX XUMUYECKYIO CTPYKTYPY, XapaKkTep
CBsI3eH, BO3HUKAIOIINX MEXITY HUMH.

3. Onumute PU3HOIOTHUECKUE MTPOIIECCHI U CTPYKTYPY SIpa.

4. Yro Takoe TpaHcreHHble pacTeHua? Kak MX IOIy4aroT U Kakoe 3HaueHHe OHU UMEIOT? 5. [aiite onpenenenue
MOHATHSIM «TUPDY3UD» U KOCMOCH.

6. Uem onpenensiercs HanpasieHue quddy3un?

7. YT0 Takoe BO/AHBIN MOoTeHIMal KieTku? KakoBsl ero cocraBistomye?

8. OxapakTepu3yiTe 3Tarbl NOCTYIUIEHUS] HOHOB B KIIeTKy. KakoBo  ux 3HaueHue? 9. UYro ABISETCS UCTOYHUKOM
SHEPIHH IS IPOIIECCOB aKTUBHOTO TPAHCIIOPTA?

Tema 2. dotocunTes.

1. Uro Takoe retepoTpodHbIA U aBTOTPOGHBIA  TUI MUTaHUS?

2. KakoBbl 0COOEHHOCTH NOCTYIUIEHHS YIIIEKUCIIOTO ra3a U3 aTMoc(epsl K 3eleHbIM ImacTuaaM? UTo criocoOCTBYET U 4TO
3aTpyaHSET STOT mporecc?

3. HazoBute u3BecTHbIE BaM TuUIlbl IutacTul. KakoBa UX B3aUMOCBA3b?

4. Yro Takoe nurmeHThI? KakoBa ux ¢usnonoruueckas poib?

5. XuMH4ecKoe CTPOEHHE MOJIEKYJIbI XI0poduiLIa.

6. B uem 3HayeHue pabor K.A. TumupszeBa?

7. KakoBa ¢u3uonornueckast pojib KapoOTHHOUI0B, (pukoOminHOB? UTO Takoe XpoMaTnieckas ajantarms?

8. Kparko oxapaktepu3yiiTe OCHOBHBIC ATarbl (hoTOCHHTe3a. Kakue CylecTBYIOT J0Ka3aTebCTBA, YTO (DOTOCUHTE3 BKIIFOUACT
CBETOBBIE 1 TEMHOBBIE PEaKIUU?

9. lukmuueckoe U HElUKInIecKoe HoToPochopHInpoBaHUe.

10. Iuxn KaneBuna. Ha3oBure u oxapakTepusyiite ocHOBHbIE (pa3bl uki1a KambBuHa.

11. Huxn Xosta-Craka-Kaprmosa.

12. Yto Takoe ¢oroasxanue?

13. Oxapaktepusyiite ocHoBHbIC 0cOOeHHOCTH CAM-yTH OTOCHHTE3A.

14. IlpuBeauTe NpUMephl B3aUMHOTO BIMSHHS BHEIIHUX (PaKTOPOB HAa HHTEHCUBHOCTH (poTOCHHTE3A.

Tema 3,4.

1. O6bscHute, nouemy K.A. Tumupsi3eB Ha3bIBa TPAHCIMPALUIO KHEOOXOAUMBIM (HH3HOIOTMIECKUM 3710M»?

2. KakoBO COOTHOIIICHHE KOJIMYECTBA BOIBI, HCTIAPSIEMO Yepe3 YCThHUIA U CO CBOOOIHON BOJHOM MOBEPXHOCTH TOH XK€ TUIOMIAIN?
YeM 310 00BsCHSICTCS?

3. Kakue tumnsl aBmkeHuns ycTbull BaM n3BecTHBI? KakoB nx mexanm3m? Kakoso 3nauenne ABK n nonoB K+ B mexanm3max?.
4. Toyemy BeTep yCHIIMBACT TPAHCIUPAIMIO, @ ONYIICHHOCTh JMCTHEB YMEHBIIAET TPAHCIHPALIHIO?

5. OxapakTepu3yiTe OCHOBHBIC CHIIbI, BBI3BIBAIOIIKE [TOCTYIICHHUE BOJBI B KJIETKH KOpHS. B ueM poib nporieccoB Metabonn3ma?
6. Uro Takoe miau pacteHuit? Kakos MexaHu3M 3Toro nporecca?

7. Kak cBOMCTBa MOYBHI BIHUSIOT Ha MOCTYIUICHUE BOJIBI B KJICTKH KOpHs? Kakue CHiIbl  MPEmSTCTBYIOT MOCTYIJICHUIO BOJIBI M3
MOYBBI?

8. bmkHMi 1 nanbHANA TPAHCTIOPT BOJIBL.

9. O0BSACHUTE CYLTHOCTH TEOPUH CLIETUICHHUSI.

10. OxapakTepusyiiTe pacTeHUs Pa3HBIX SKOJIOTHUECKUX TPYIII 110 OTHOIIEHHUIO K BOJIE.

Tema 5.

1. Ponb pacTeHuii B KpyroBOpOTE MHHEPAIILHBIX JIEMEHTOB B Ouocdepe. 2. ITorpe©HOCTH pacTeHuil B
9JIEMEHTaX MUHEPAIBHOTO MUTAHUS. 3. Kiaccuguxanum MUHEpanbHBIX JIEMEHTOB. 4. Poinb npoueccos
muddy3un 1 ancopOIUH, X XapaKTepUCTHKa. 5. bauxHUH TpaHCIOPT HOHOB B TKAHAX KOPHIL. 6. JansHnii
TpaHCHOPT. 7. Azor. Cepa. ®ocdop. Kanuii. Kanbuumii. Marawuii. XXeneso. 8. MuKpo31eMeHTHI.

duznongornyeckas poJb MEOU, MapraHia, MOJ'II/I6,HCHa, IMHKa, 6opa .




9. BeripammBanue pactenuit 6e3 mousbl. [TurarenbHbie cMecH. OU3HOIOrHYECKHE OCHOBBI IPUMEHEHUS YI0OpCHUH.
BecnouBeHHBIE METO/IBI BBIPALIMBAHUS paCTeHUH. | uaApornoHnka.  A’poOIOHHUKA.

10. OpraHu4eckue U HEOPraHUYEeCKUe BBl YI0OPCHH.
Tema 6.
1. Ionstue "poct" u "pa3zBurue” pacTeHUi.

2. O0uIHe 3aKOHOMEPHOCTH pocTa. THIIBI pOCTa y PACTCHUI: allUKalbHbINH, 0a3aIbUbIA, MHTEPKAISAPHBIH, paaHaibHbIH. 3.
Knerounsie ocHOBBI pocTa. Dazel pocTa; sMOpHOHaNbHAs, pacTsHKeHHs, T (HEepEeHIMPOBKH; UX (PU3UOIOTUIECKUE OCOOCHHOCTH.

4. Bnusinue TeMmnepaTyphbl, CBETa M JPYTrUX BHEITHUX (PAKTOPOB HA HHTEHCHBHOCTH POCTA. 5. SIBnenne moxos.
IMokoii rmyOoKuil U BEIHYKA€HHbBIH. OU3MOI0TUS IPOPACTAHUS IOKOSIIIUXCS OPraHoB. 6. INousitue puroropmoHa.
AYKCUHBL

7. 'u60epenuHsl.

8. LIUTOKUHUHBI.

9. Abcumzosas kuciora (ABK). Dtunen.

10. bpaccunoctepousl.

11. CuHTeTHYeCKHE PETYNATOPbI U HHTUOUTOPBI pOCTa  (TepOULUABL, pEeTapAaHTbl, MOP(haKTUHbL, Ae(hONUAHTHL U IECUKAHTHI), X
PaKTUYECKOE IPUMEHEHHUE.

12. POCTOBBIE U TYpPrOpHBIE IBHKEHUS PACTECHU.

Tema 7.

1. Buonormueckas ponb JpIXaHUS B )KU3HU PACTEHHUS. 2. Bkiai oTe4ecTBEHHBIX U 3apyOCIKHBIX YUCHBIX B
CTAHOBJICHUE U PAa3BUTUE YUCHUS O JbIXaHUU. 3. Teopuu MexaHU3MOB OHOJIOTUYECKOTO OKUCIIEHUS (TEOPUS IbIXaHUS
[Manmagwuna, [lepexkucnas Teopust okucienns baxa. Teopust Kocteraesa). 4. Karamutiueckne cucteMbl TbIXaHUs
(meruaporeHassl, OKCHAA3bl, KapOokcmiIassl, TpaHchepassl U Ap.). 5. Muroxonapuu. Mx crpykrypa u yHkuuu. 6.
ITyTH okucieHns: opraHMIecKUX BelecTB B kieTke. [lenrozomonodocdaTHeIi myTh. [ nkonm3. Pasnudnble BUABI OpOXKEHHS.
IMuxn Kpebca.  I'muokcunaTHbIN nukI. XapakTepUCTUKA OCHOBHBIX CTaAUM LIUKIIOB. 7. 3aBUCUMOCTb JIIXaHHS OT

(akTOpOB BHEILIHEH CPEIIBI.

Tema 8.

1. YcToiunBOCTh Kak NPUCIIOCOOIEHUE PACTEHUH K YCIOBHAM CyLIeCTBOBaHUS. DKojoruueckuit crpece. Crpecc-0enku. 2.
Peakuust pacteHuii Ha BOIHBIN TehHIUT (3aCyX0yCTOMYMBOCTD pacTeHui). 3.  Peakius pacTeHuit Ha TeMIepaTypy.
XKapoycroitunBocTb pacTeHuid. X0JI010yCTOMYMBOCTh pacTeHU. MOp030ycTOHYMBOCTb PACTEHUI.

4. Peaxiys pacTeHUH Ha BBICOKOE HECP:KaHKUE COJIM B TIOYBE (COJICYCTOWYMBOCTD PACTECHUIT). 3acoeHHe TOYB (COJIOHIIBI,
COJIOHYAKH, COJIOAN).

5. OcoOeHHOCTH 3arpsA3HCHUS MOYB TSHKEIBIMHE MeTaliaMi. TOKCHYHOCTD UX JJISl pACTECHHIA. 6. PannoycroitunBocTs
PacTeHUi U ee MEXaHU3MBI.

7. 3arpsa3HeHHe aTMOC(EpPHI Ta3aMH.

8. ®du3nonornueckre ¥ OMOXMMUUECKHUE OCHOBBI YCTOIUMBOCTH BHICIINX PACTCHUH K IaTOICHHBIM MUKPOOpPraHU3MaM. 9.
Bropuunsrit Mmetabomm3Mm pactenuit. Teprensr. @eHoONbHEIE COeTUHEHNUS (KYMapHHBI, (hJIaBOHOUIBI, TAHUHEL, JINTHUH).
A3zoTocoJepikalie BTOPUYHbIE BELIECTBA.

2. TecroBbie 3aganus (CM. MeTtoauyeckyto pazpadbotky). [Ipumep:

Tema 1. OcoOeHHOCTH CTPOEHUS PACTUTEIBHOM KIETKU (OJWH MM HECKOJIBKO MPABHIIBHBIX OTBETOB)

1.V npokapuoT, B CpaBHEHUH C 9YKapHOTaMH, OTCYTCTBYIOT

a) MUTOXOHJIpHUHK; ©) XJIOPOIJIACTBI;  B) JIM30COMBI; T) KoubieBas JJHK

2. BMecTo MUTOXOH/IPHH U IDTACTHA y IPOKAPUOT UMEIOTCS

a) mezocombl; 0) OIIP; B) mu3ocomsl; I') KoMmIieke ['oybaku

3. B MmemOpanax 3yKapHoT...

a) OJWH cJOM IunuaoB; 0) ABa CJIOS IMIMJOB; B) TPU CJIOS JMUIHJIOB; T) YETHIPE CIIOSI IUIHIOB

4. B xiteTke 0CyIIECTBISIOT CHHTE3 OeNTKOB — TpaHchOopMaIHio MaTpUIHOH, i nHbopMarmonHoi, PHK

a) MUTOXOHIIpUH; ©) puOOCOMBI;  B) JIGHKOIIJIACTBI;  T) JIM30COMBI

5. Oprasenisl KIeTKH, 00eCIeYrBaoe YHEPreTHIeCKHe TOTPEOHOCTH KIIETOK

a) MUTOXOHIpUH; ©) puOOCOMBI; B) IEPOKCHCOMBI;  T') TM30COMBI

6. .... MHOTOYKCIICHHBI B KJIETKaX JINCTHEB, TJIe OHM TECHO CBS3aHBI C XJIOPOIUIACTAMHU. B HUX OKHCISIETCS] CHHTE3HpyeMas B
XJIOPOILIAaCTax B XoJe (OTOCHHTE3A TIIMKOJIEBAst KMCIOTA U 00pa3yeTcsi aMMHOKUCIIOTA TIIMLUH, KOTOPasi B MUTOXOHIPHUSIX
IIPEBPAIACTCS B CEPUH.

7. Pacnpenenuts. B cocraB KIIEeTOYHOW CTEHKH BXOJST A) CTPYKTYpHBIE KOMITOHEHTHI, B) KOMITOHEHTBI MaTpuKca
CTEHKH, B) HHKpycTUpyIomue KOMIIOHEHTH U ) BemecTBa, OTKIaAbIBAIOIINECS Ha TIOBEPXHOCTH CTEHKU

a) KyTHH; 0) BOCKa; B) JINTHUH;, T) cyOepuH; [1) FTeMULEIUIIONO3bI; €) IEKTHH; K) OenKy; 3) 1eIuIoI03a

8 il SIBJISICTCS] B)KHON YacThIO KJIETKH, ee BHYTpeHHel cpenoil. OHa mpeacTaBisieT co00i CIOKHYIO KOJUIOUAHYIO CUCTEMY,
KOoTOpas o0pazoBaHa OeNKaMu, HyKJIIEHHOBBIMHU KHCJIOTaMH, YTJIEBOAAMH, BOJIOH U IPYTUMH BEIIECTBAMHU.

9. Pacnpenenuts. B cocTaB kietku BXogiT A) 1BymMeMOpaHHbIe OpraHeiibl, b) oqHoMeMOpaHHbIEe opraHe/uisl 1 B)




HeMeMOpaHHbIE OpraHeIUIbI:
a) IacTuIbl; 6) MUTOXOHIPHUH; B) KIIETOYHOE SAPO; T') puOOCOMBI; /1) KJIeTOUHBIH 1eHTp; €) DIIP; k) xomrutexc [onbuxu; 3)
JIU30COMBI; U) BaKyOJIH;

3. Pemienue 3a/1a4 1o 3aaHHBIM TeMaM. (cM. MeTtoauueckyro pa3pabotky). [Ipumep:

Tema 1. OcoOEHHOCTH CTPOCHHSI PACTUTEIBHON KIICTKH.

1. C moMo1Ib10, KAKUX MPUEMOB MOXHO OTJIMYUTH KHUBYIO KIIETKY OT MEPTBON?

2. IToGer 3n0/1en BhIZICPKAH B TeUeHHE | 4 B pacTBOpPE HEUTPAIBLHOTO KPACHOTO, TIOCJIC YEr0 OTOPBAJIH JIUCTHSI U PACCMOTPEITH
Ha cBeTsIoM (hoHe. HrkHue (B3pociible) IMCThs OKPAaCHIIMCh IOJHOCTBIO, CPEJTHHE - YACTUYHO, @ Y CaMOTr'0 MOJIOJIOTO JICTa ObLI
OKpAIIIeH TOJIbKO KOHYMK. Kak 0OBACHHUTH MOTydeHHBIH pe3ynbTaT?

3. Kakne 0coOeHHOCTH KIIETKH MPUAAIOT el CBOWCTBA OCMOTHYECKOi cucteMbl? UeM oTiM4aeTcsi pacTUTeIbHAs KJIeTKa OT
ocmomertpa?

4. Y Kakoro pacTeHus BbIIIE OCMOTHYECKOE JAaBJICHUE KIIETOYHOTO COKa: y BBIPOCIIEr0 B TEHUCTOM BJIYKHOM MECTE HIIH Y
pacrymiero B crenu? Kak 00BbsICHUTD 3TH pa3iuuus?

5. B kieTkax Kakux pacTeHHi BBIIIE KOHLIEHTpAIKs KJIETOYHOTO COKA: Y pacTyIIMX Ha COJIOHYAKaxX MIIM Ha HE3aCOJIEHHBIX
noyBax? C uem 3T0 CcBsA3aHO?

6. Knerka ¢ ocmoTryeckuM aaBieHueM kierouHoro coka 1 MIla morpyxena B pactBop KCl, ocmoTHyeckoe naBieHue
kotoporo 2 MIla. Uto mpou3oiaer ¢ KIeTKon?

7. Uro 3aHUMaeT MPOCTPAHCTBO MEXY KIETOYHON CTEHKON M IIUTOIIa3MOH B IUIa3MOJIM3UPOBAHHON KiIeTKe?

8. Knerka norpyxeHa B TMCTHLLTHPOBAHHYIO BOJy. B KakoM cityuyae kiieTka Oy/eT BcachlBaTh BOAY, & B KAKOM He Oynet?
9. B 6 cocynos nHanutsl pactBopsl NaCl ¢ konnenrpanusmu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3T pacTBOpsI OTpy3uiin

MTOJIOCKH, BBIPE3aHHbIC U3 KapTOPEIHHOTO KIIyOHSI, JITHHA KOTOPBIX paBHsIach 40 MM. Kak 00BsACHUTH MOTyYeHHBIC PE3YIIbTATHI?
IMouemy JuIMHA TOJIOCOK OKa3aach OJUHAKOBOH B TPEX MOCIEAHUX pacTBOpax?

10.  JIBe >kMBbIC KJIETKH COTMPUKACAIOTCS IpyT ¢ apyroM. Kyna Oy/er nepenBurathCs BOJa, €CM Y IEPBOU KIETKH OCMOTHYECKOE
JTaBJIEHHE KJIETOYHOTo coka pasHo 1,1 MIIa, rypropHoe nasienue - 0,4 Mlla, a y Bropoii KII€TKH COOTBETCTBYIOIIHE MTOKA3aTENN
paBuser 1,5 u 1,2 MIla?

TunoBsie KOHTPOJIbHBIC 3alaHUs U crocoo MIPOBCACHUS Telcymeﬁ aTTeCcTaluu

Brinonnenue nabopatopHoit paboTsl. OTUET M0 TeMe.

BnusiHue caxapo3bl Ha MOPO30YCTOMYMBOCTD PACTUTEIBHBIX KIETOK

COAEPXAHUE

1. Onpenenenye BAUSAHUSA caxapo3bl HA MOPO30YCTOMYMBOCTD KIJIETOK KOPHEIUIO/1a CBEKIIBI.

3AJJAHIA

1. IIpUroTOBUTH PACTBOPHI Caxapo3bl pa3HOI KOHIEHTPAIIMH U BHICEYKH U3 KOPHEIJIOJa CBEKIIbI.

2. IlpoBecTy ONBITH! U ONPENEIUTh BIMSIHUE CaXapo3bl HA MOPO30YCTOHYHUBOCTD KIETOK KOPHEIJIOAA CBEKIIBL.

MATEPHUAJIBI 1 OBOPYJIOBAHMUE: 1) kopHeruio KpacHO# cBeKJbl; 2) pacTBopsl caxapo3sl 0,5 M u 1 M; 3) 8%-HsIii pacTBOp
NaCl; 4) cHer uiu TOYEHBIH J1e]]; 5) moBapeHHast CoJib; 6) IaTesb U cTakaH; 7) repmomerp 1o -250C; 8) maprnebie candeTky; 9)
6puTtebl; 10) mpoGoyHOE cBepiio AuamMeTpoM 5-6 Mm; 11 MUKpOCKOT U Bee st MUKpockonupoBanus; 12) wariku [etpu; 13)
¢bunbTpoBanbHas Oymara;

METOJUYECKUE YKA3AHUA

IMpu 3aMep3aHuy PaCTUTENBHBIX KIETOK B MEXXKIIETHUKAX 00pa3yloTcsl KpUCTAJUIBI JIba, KOTOPBIE OTTATUBAIOT BOLY OT KieTok. Ecnu
LUTOIUIa3Ma HEJOCTaTOYHO MOPO30YCTOHYHBA, TO OHA, HE BBIIEPKaB 00E€3BOKMBAHMS, a TAK)KE MEXaHHIECKOTO IABJICHUS JIb/a,
KOaryJIupyeT, a MeMOpaHbl yTPAauUuBaIOT NOJIYNIPOHULAEMOCTb. I10 0Kkpacke pacTBopa CyAsiT O CTENICHU MOBPEXKACHUS KICTOK.
Caxapo3sa U Ipyrue oJIMrocaxapy/ibl MOBBIIIAIOT MOPO30YCTOWYMBOCTD KJIETOK, BBICTYIAs B KAUECTBE 3aIUTHBIX BEIIECTB.

Xon paboTsl. 1. Beipe3aTs u3 KOpHEIUI01a CBEPIJIOM IIMIIMHIIP, KOTOPBIN pa3aenuTh Ha 9-12 Bbicedek, TONIHHON 5 MM. [IpOoMBITH
BBICEUKH JI0 TIOJHOTO yJIaJICHUSI COKa.

2. B xaxyto npoOupKy HOMECTUTh OIUHAKOBOE KOJTMYECTBO BHICEUEK.

3. B 1-r0 mpoOupKy HaIMUTH 5 MJI BOJBI, BO 2-10 — cTONBKO ke 0,5 M pactBopa caxapossl, B 3-10 — 1 M pacTBop caxapo3bl.

4. IIpuroToBUTH OXJIAAUTEIBHYIO CMECh U3 3 yacTel CHera Wiy JibJa J00aBUTh 1 yacTh noBapeHHOH conu. Ilepememniats.
Temmeparypa cmecu gosnkHa ObITh -200C.

5. Iorpy3uth Bce NpoOUPKH B 3Ty cMech Ha 15-20 MUHYT, TIOCIIE Yero MoCTaBUTh B CTAKaH C BOJIOM KOMHATHOH TEMIEpaTyphl.

6. ITocue moHOTO OTTaBaHUsI OTMETUTH OKPACKY KHMIKOCTH B MIPOOUPKAX U OKPACKY BBICEUEK.

7. TIpoBepHTH )KU3HECTIOCOOHOCTH KIIETOK, C/IENIaB CPE3bl U3 Pa3HBIX MIPOOUPOK U OMycTUB UX B pacTBop 8% -ro NaCl. ITog
MHKpPOCKOIIOM 4epe3 20 MUHYT IpU MaJIOM YBEJIMYEHUH [TOCYUTATh KOJINYECTBO IIa3MOIM3HUPOBAHHBIX KIETOK.

8. 3anoJaHUTh TaOIHILY:

BapuanTt onbitalOxpacka Hapy>kHOTO pacTBopalOkpacka Belceuek|Koau4ecTBo Mi1a3MoIn3upOBaHHBIX KIETOK, %

Bona

Caxapoza 0,5 M

Caxaposza IM

KOHTPOJIBHBIE BOITPOCHI

1. B yeMm pa3nuuus Mexay BapHaHTaMH OTIbITa?

2. Kak 3ammuiaeT caxapo3a KJI€TKH KOPHETJI01a CBEKJIIbI?

KpHTepI/II/I OILICHUBAaHUA U IIKaJIa OUCHUBAHUA




OrnenuBaercs: paboTa ¢ pacTBOPaMH, CIOCOOHOCTH HAOIIOACHHS ¥ IPOBEACHHS CPABHUTEILHOTO aHAJIN3a BIMSHUS caxapo3bl pa3HOi
KOHIIEHTPAIMK Ha MOPO30YCTOHYHUBOCTh BBICEUEK CBEKJIbI, YMEHUE paboTaTh ¢ NPEAOCTaBICHHONW HHPOpPMaLe U MaTepHaioM,
JienaTth 00Imue BEIBOIBL.

3 bamna — paboTa MpoBeACHA [IPABUIIBHO, HAOIIOACHUS M [IOJIyYCHHBIC PE3yIIbTAThl M BBIBOJ C/ICIaHbI BEPHO
2 Garnna — paboTa MpoBeCHA MTPABIIBHO, MONyICHHbIC PE3yIbTaThl YACTUIHO BEPHBI

1 6ayut — pabora MpoBejieHa MPaBUIBHO, WK C HEOOJIBIINMH OIIMOKAMH, BHIBOJ] HEBEPECH.

0 6annoB — paboTa MpoBeeHa HE PABUILHO U BBIBOJI C/ICIaH HEBEPHO

Pemrenue TecTos.

1. Kapotunonnp! moraomaiT cBeT

a) B cuHe-(HOJIETOBOM U CHHEH 4acTsIX CIEKTpa; 6) B XKEITO-3€1E€HOH U OpaHKEBOH 4acTAX CIEKTpa; B) B
OpaHKEBO-KPACHOU M (PUOJICTOBOM YACTSX CIEKTPA; T') B OPaHXEBO-KPACHOM M )KENTOH YacTAX CIeKTpa

2. Jst Kakux pacTeHuil xapakTepHbl (GUKOOUIUHBI

a) BOJIOpOCIICiA; 0) MXOB;  B) JIMIIAHHHUKOB; T) BBICHIUX PaCTCHHUN

3. Ckonbko Mosiekysl AT® obpa3yercs Ipu LUKINYECKOM U HELUKIMYECKOM (OTohOoCHOpUINpOBaHUI

a)6 0)5 B) 4 r) 3

KpI/ITepI/II/I OIICHMBAHMA U IIKaJIa ONCHUBAHUA

Ot 0,5 1o 15 6annoB (B 3aBUCUMOCTH OT KOJIMUYECTBA TECTOB U NMPABUIBHBIX OTBETORB)
OneHuBaeTcs ypoBeHb 0a30BbIX 3HAHUH 110 (PU3MOJIOTUH PACTEHUN, YMEHHUE BBISBIIATH OTJIMYUTENILHBIE IPU3HAKUA PACTCHUI.

Bomnpocs! ¢ pa3BepHYThIM BapUaHTOM OTBETA.

1. IToHsATHE POCT U Pa3BUTUE PACTEHHH.
2. MakposneMeHTEI.
3. YCTOWYIMBOCTD pacTEHUI K HU3KUM TIOJIOKHUTEIHHBIM TeMIIepaTypam.

KpI/ITepI/II/I OIICHUBAHUA U IIIKaJIa OONCHUBAHUA

OueHNUBAETCS] yMCHHUE 1ABaTh MPABIJIBHYIO XapaKTEPHCTHKY 10 OCTABJICHHBIM BOIPOCAM:
3 Gayuta — 1aH MOJTHBIN MCYEPIIBIBAIOLIMI OTBET Ha BOIIPOC.

2 Gayuta — B OTBETE JAOMYIICHBI HECYIICCTBEHHBIC OIIHOKH.

1 a1 — OTBETHI HEMOIHBIE U JIOMYIICHBI OIIHOKH.

0 6ayIoB — IOMYIIEHBI CEPhE3HbIC ONMIHOKH, TaH (hparMeHTapHBIN OTBET.

OtpaboTKa MPOITYIIEHHBIX 3aHITHHA.
Ot 1 6anna mo 10

5.2. OueHounble MaTepuaJibl 1J151 NIPOBEACHUSA l'[pOMe)KyTO‘IHOﬁ arrecranmu

1. IlepedeHb BONPOCOB K 3a4eETy:

1. TIlpenmer, 3amauu, aclEeKThl, YpOBHH, HAPABJICHUS (PU3MOTIOTUM PACTEHUM.

2. CBs13b HU3MOIIOTHN PACTEHUH C IPYTHMU OHOJIOTHYECKIMHU HAyKaMH.

3. O0bexT usyueHus Gpuznoaoruu pactreHuit. Kierka - kak opraHusM U Kak 3J1€MEHTapHasi CTPYKTypa MHOTOKJIETOYHOI'O OpraHu3Ma
3€JICHOTO PACTEHHUS.

4. Crietupryeckre 0COOCHHOCTH PaCTUTENILHOM, IPUOHON M YKUBOTHOM KJICTKH.

5. OCHOBHbBIE CTPYKTYpPHBIE 3JIEMEHTHI 3YKapUOTHOM KIIETKH.

6. ®U3UKO-XUMHUYECKUE CBOMHCTBA IPOTOMIA3Mbl  (IPOHULIAEMOCTh,  BSI3KOCTb, IBIDKCHUE U JIP.)
7. UcTouHMKHM SHEpruu B OHONIOTHIECKUX CHCTeMax. ABTOTPO(QHOCTH U reTepoTPO(HOCTS.
8. Cymnoctb u 3Ha4eHue gortocunresa. Padorsl K.A. Tumupsizesa.

9. IIurMeHTHBIC CUCTEMBI.

10. Xnopoduuibl.

11. ®uKoOHUIUIPOTECHHBI.

12.  KaporuHounsl.

13. TlepBuunble mporeccsl GOTOCHHTEA.

14. TemuoBas cramus GoToCHHTE3A.

15. ®oronsixaHue.

16. ukn Xo4-Cnrka-Kapnunosa.

17.  CAM- tun metabonusma.

18. OcobenHocTH (HOTOCHHTE3a Y PACTEHUH Pa3HbIX SKOJIOTHYECKHX IPYIIIL.

19. Okonorus GoTocuHTE3A.

20. Y4eHue o pIXaHUH. 3HAYEHUE U CYIIHOCTb.

21. Teopust neixanwus [lamraginna.

22. IlepexucHas Teopus okuciaeHus baxa.

23. Teopwust neixanus u Oposkenus Kocteraesa.

24. TlenTozoMoHO(DOChATHBII MyTh OKUCICHUS TITFOKO3bI.

25. I'nukonus.

26. Paznianbie BUIBI OpPOXKEHUSI.




27. lukn Kpeoca.

28. 'MMOKCUIATHBIN UKL

29. DKOJOTHSI JbIXaHHUSL.

30. 3Ha4yeHue BO/IbI B )KU3HEACATEIbHOCTH PACTEHHUH.

31. OcHOBHBIE 3aKOHOMEPHOCTH TOTJIOIIEHHUS BOJIBI KJIIETKOM.
32. MexaHH3M HepeIBUKEHUS BOJBI 10 PACTEHHIO.

33. [Iytu ONMKHETO U JalIbHEr0 TPAHCIIOPTA.

34. Briaenenue BO/ibl PACTEHUEM.

35. I'yrramus. Tpancniupanms.

36. YcTbU4HAS M KYTUKYJISIpHAS. TPAHCIIUPALIHSL.

37. OcoOeHHOCTH BOIOOOMEHA Y PACTEHHI Pa3HBIX 3KOJIOTUYECKUX IPYIIIL.

2. Ilepedens BOIPOCOB K HK3aMEHY:

38. Ponb pacTteHuil B KpyroBOpOTE€ MUHEPAJIbHBIX 3JIEMEHTOB B OHocdepe.

39. [TotpeOHOCTH pacTeHHUH B AJIeMeHTaX MUHEpaibHOTo mutanus. 40.  Kiaccudukanms MUHEpaIbHBIX 3JIEMEHTOB, HEOOXOTUMBIX
Ui pacteHuil. 41.  ®usnon0ro-6MOXUMHYECKAs POJIb OCHOBHBIX JIEMEHTOB NMUTaHUS. 42. A3ot. Cepa. ®octop. Kanuii.
Kanpruit. Maramid. 43. MukpoaseMeHTbl. COBpEMEHHBIC MPEICTABICHHS O POJIM MUKPOIJIEMEHTOB B META00JIM3ME PACTCHHI.
44. BeipamuBanue pacTeHuit 0e3 mouBbl. 45. ITuratenshble cMecu. I'unpononuxa. 46. KopHueBoe nuranne kak
Ba)XHEHIUH (pakTOp ynpaBiIeHUs MPOAYKTHBHOCTBIO U KAYECTBOM YPOIKasl CEIbCKOXO3SMCTBEHHBIX pACTeHU. 48. Y nobpenus.
49. Pocr u pa3Burue. OHTOrEHE3.

50. DTalel OHTOT€HEe3a BBICIINX pacTeHnid. KOBEeHMIBHEIN dTar. DTam cTapoCTH U OTMUpaHus. S1. HuddepennupoBka u
pocT pacTteHui. 52. Perenepanus y pacrenuid. 53. Bnusinue akTopoB BHEIIHEH Cpeibl HA pOCT PacTeHUi. 54.
DuUTOrOpMOHEI. 55. Hcnonp3oBaHNe CHHTETHUECKHUX PETYISITOPOB POCTa B PACTEHHEBOACTBE. 56. CriocoObl JIBHYKCHUS Y
pacteHnid. BHyTpukierounsle ABmKeHH. 5. PocroBble nprxeHus. 58. TypropHsle 06paTuMble ABIKCHUSL.

59. CriocoOBbI 3aIIUThl U HAJICKHOCTh PACTHUTEIBHBIX OPTAHU3MOB.

60. ®dusnonorus crpecca.

61. 3acyXx0yCTOMYNBOCTD U YCTOMYNBOCTD K IIEPETPEBY.

62. YCcTOMUNBOCTh PAaCTeHNH K HU3KAM TeMIIepaTypam.

63. CousieyCTOHYHUBOCTS.

64. YCcToMUnBOCTh K HEZIOCTATKy KHCIOpOa

65. 'a30ycTOHYNBOCTS.

66. PannoycToamBOCTH

67. YcTOHUNBOCTh pacTeHUM K MHGEKLUOHHBIM OOJIE3HAM.

3. TunoBbie KOHTPOJIBHBIC 33/1aHUS I IPOMEXYTOYHOH aTTecTalnu
A. Tlnanupyemblii 00pa3oBaTeIbHBIN pe3ynbTaT (KOMIICTCHIUS, HHIUKATOP)

OIIK-2,2. OpueHTHpyeTCcs B COBPEMEHHBIX METOJHIECKHX IT0IX0aX, KOHIENIUIX U MpodiaeMax (GH3HOTIOTHH, IIUTONOTHH,
6uoxumMun, OMOGHU3UKU U OCYILECTBIAET BEIOOP METO/IOB, a1€KBATHBIX JUIS PEILICHUS UCCIIE0BATENbCKOM 3aaun

b. TunoBble KOHTPOJIBHBIE 3aJJaHUS U CIIOCOO MPOBEACHHS IPOMEXKYTOUHOH aTTecTanuu (2—3 npuMepa  3aJaHuii)

Pemenue 3anau:

1. K ciupTOBOI#1 BEITSDKKE U3 3€JICHOTO JIMCTa JOOABIIIH BABOE OOJIBINHIA 00beM OeH3MHA, B30OJITAIH U JaJM OTCTOAThCs. KakoBa
OyZeTr oKpacka CHUPTOBOro U OeH3MHOBOTO clioeB? Kak 310 00bsICHUTH?

2. K crimpToBO#i BBITSDKKE M3 3€JICHOTO JIMCTA JOOABUIIM HECKOIIBKO Karenb 20%-Horo pactBopa KOH, npunmim OeH3uH,
TIIATEIbHO B30OATANN U Aanu oTcTosAThes. KakoBa OyneT okpacka cniupTa u 6enzuna? Kakue BermecTBa OyayT pacTBOPEHBI B
YKa3aHHBIX PaCTBOPHTEISX?

3. C noMo1IIpI0 KaKoH PeakIiuyu MOXKHO JOKa3aTh, YTO B MOJICKYJIE XJIOPOHILIA CONEPIKUTCS aTOM MarHus?

KpI/ITCpI/II/I OLICHHUBAHUY U LIKaJ1a OLICHUBAHUS

10 3amau

HMeeTcs momHOE BEpHOE pelIeHNe, OTHO 3a1auu, BKIIOYalollee NpaBUiIbHbIH oTBeT — 0,5 Oana.

JlaHo BepHOE pellieHHe, HO MMOJYYCH HeMPaBUIIbHBIA OTBET M3-3a OIIHOKY B HAITUCAHUHU YPABHCHUS PEAKI[MH WK apH(PMETHUCCKON
omnoke — 0,3 Oasra.

Pemenuve e nano — 0 6auioB.

3aueT/ HE3aUeT

TecToBbIC 3amaHus:




1. BBen nonsiTHE CTpeEcc -
a) I'. Cenbe; 0) H.E. Beenenckuii;
B) KA. Tumupsses; T) Y. TapBun

2. IIpu cTpeccax B KJI€TKaX BO3pacTaeT COACPKAHHUE
a) OeNKoB, caxapos; 0) yrieBoJoB, MPOJIMHA;  B) JXUPOB, CAXapoB; T) YIIIEBOJIOB, )KUPOB
3. PacreHus1, mpou3pacTaroiye Ha 3aCOJICHHBIX IOYBaX —

a) ruKoraiouTel; 0) 3BraiopUThl; B) KPHHOTAIO(PHTHL, T') COJEBBIICIIAIONINE TATOPHUTHI

Kputepnn oneHNBaHUA | ITKaTa OLCHUBAHHSA
ITpaBunbHO BeIOpaH BapuaHT oTBeta — 0,5 Gamna . Tect u3 20 3ananuit

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

6.1. Pexomenayemas autepatypa

6.2. ITepeuennb pecypcoB uHGOPMAMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"

D1 |®wusuonorus pacrenuii: https://www.msu.ru/dopobr/programs/program/88491/

32 | Ousuonorus pactenuii - UKI[ Axagemknura: https://sciencejournals.ru/journal/fizrast/

93 |XKypuan «Du3nonorus pacTeHui» - « AkajeMKHura ... https:/naukabooks.ru/zhurnali/katalog/fiziologija-rastenij/

24

35 |XKypnan «®usunonorus pacrenuii - libnauka.ru:  https://www.libnauka.ru/journal/fiziologiya-rasteniy/

6.3.1 IlepevyeHs NporpaMMHOro oGecnevdeHnst

6.3.1.1(Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccuonanbusblil mioc 2013

6.3.1.3|Kaspersky Endpoint Security 10 mis Windows

6.3.1.4|Adobe Reader XI (11.0.13) - Russian

6.3.1.5|Muorodynkuuonansuslii pegakrop ONLYOFFICE

6.3.2 CoBpemeHnnble npogdeccuoHalbHbIe 6a3bl JAHHBIX U HH(pOPMAIIHOHHBIE CTPABOYHBIE CHCTEMBI

6.3.2.1|9BC «FOPAUT»

6.3.2.2|3BC «YHuBepcureTckast 0M0IMOTEeKa OHIARH

6.3.2.3|9bC «ZNANIUM.COM»

6.3.2.4|9BC «JIaub»

6.3.2.5|Hayunas snekrponnas 6nbnroreka eLIBRARY.RU (moxanucka Ha sKypHaIb)

6.3.2.6(BupTyanbHblii YnTanbHbIN 320 quccepranuii Poccuiickoit rocynapcrsenHoi 6ubnmoreku (PI'B)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

Aynurtopus Oo0opynoBanue
5-318 MYJIBTUMEIUHHBII KOMIUIEKC, IEPEHOCHOH HOyTOYK, yueOHas Mebeb
5-324 MHKPOCKOIIBI , TEPMOCTAT, UEHTpU(Yra, XONOAMIBHUK «UNHAP», BIEKTPOIUIMTKHU, CTEPUIN3ATOpP, BECHI

TOPCHOHHBIC, CBETHJIBHUKH HACTOJIBHBIC, IIKA() CYIIMIbHBIN, OaHs KOMOMHUPOBAHHAsI, TEPEHOCHON
MYJIbTUMEIUHHBII KOMIUIEKC, IEPEHOCHOH HOyTOYK, yueOHas Mebeb

8. METOANYECKHUE MATEPHUAJIbI JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCITUTIIUHBI

1. Meronuueckue peKOMEHJAlMH 110 TIOATOTOBKE U BBIIIOJIHEHHUIO JJa00PaTOPHBIX 3aHATHH.

Bce naGopaTopHble 3aHATHS JOJDKHBL OBITH BHIIIOJIHEHBI B X0/I€ U3y4eHHS Kypca Ul MOdy4eHHs 3aueTa. PaboThl BHIIOIHSIOTCS B
ayJIUTOPUH C UCTIONIb30BaHNWEM paboueil TeTpaiu, I7ie OTpaXkatoTCs BCe TOYYEeHHbIE pe3yIbTaThl B X01€ paboT. Y CTHO
paccMaTpUBAaIOTCsI KOHTPOJIBHBIE BOIPOCHI IOCHIE KaX 10K 1a00paTOpHOH padoTHI.

[Tpumep paboOTH U3 METOMUYECKON pa3pabOTKH.

JJABOPATOPHAS PABOTA 11. Onpezesnenue cocymei CUilbl yIpomeHHbIM MeTooM (110 A. YpIunpyHry)
COJEPXAHUE

1. OnpenenexHue cocymei CHITbI KJICTOK YIPOLICHHBIM METOJIOM y KIyOHeH kapTodens.

3AJJAHUA

1. IIpuroToBUTH PACTBOPHI HYKHONH KOHLIEHTPALIUU.

2. IIpoBecTn ONBITH ¥ U3YYUTh BIMSHUE KOHIIEHTPAIIMHA PACTBOPOB HA COCYIIYIO CHITY PACTUTENIbHBIX KIIETOK.

MATEPUAJIBI 1 OBOPYIOBAHME: 1) k1youu kaprodesns; 2) 1 M p-p NaCl unu caxapossl; 3) ckajibliens; 4) IuHeHKa; 5) MM
Oymara; 6) punbTpoBanbHas Oymara; 7) 8 mpoOUPOK B MITAaTHBE; 8) CTaKaH ¢ BOJOH; 9) ogHOpa3oBble mIpuilbl; 10) mpobodHoe
cBepIIo.

METOJUYECKUE YKA3AHUA

[TocryrieHue Bo/ibl B KJIETKY ONPEACIACTCS ee cocyiel cuiou (S), KOTopas 3aBUCHT OT CTEIICHH HACBIIICHUS KJICTKH BOJIOM.




OmnpeneneHue COCYIIEH CHIIbI KJIETOK YIPOLIEHHBIM METOZOM YPIINPYHTa OCYIIECTBIIAETCS MTyTeM IT0A00pa PaBHOBECHOTO
pacTBopa, B KOTOPOM HE IPOUCXOAUT HU MOTEPH, HU MOTJIOMICHHS BOABI KJIeTKaMu. JIOCTOMHCTBO IaHHOTO METO/Ia — MPOCTOTa
BO3MO>KHOCTbH HEIIOCPEICTBEHHO HAOIIONATh 32 H3MEHEHHEM Typropa B 3aBUCHMOCTH OT CTETICHH HACBIIIEHHS KJIETOK BOTOM.
Lesb paboThI: ONpeAeIuTh COCYIIYIO CHILY KJIETOK KITyOHEH MM KOPHEIJIOA0B.

Texuuka 6e3onacHoctu: Pabora ¢ pacTBopamu cose

Xon pabotsl. 1. [IpuroroButs B mpobupkax mo 10 M1 pacTBopsl cieayomux konuentpanuii: 0,1; 0,2; 04; 0,6; 0,8 cmermmBas
cooTBeTcTBYyIOIIKE KonuuectBa 1 M p-pa NaCl u Boabl. B 0y 13 poOUpPOK HAJHMTH MPOCTO BOIY.

2. BoIpesaTs u3 ki1yOHs kaprodens opycku miuHoi 40—50 MM, mupuHoi okono 10 MM 1 TommuHON npuMepHo 3-5 MM (pe3ath
JydIiie mornepek kiyoHs). BakHo, 4ToOBI Bce OpYCKH MMETH OJTUHAKOBBIC Pa3MEPBI.

3. M3meputhb nony4eHHbIe OPYCKH MO JJIMHE ¥ IOMECTUThH B PACTBOPHI [0 OJTHOMY KyCOUKY.

4. Yepes 30 MuHYT OPYCKH BEIHUMAIOT U3 PACTBOPOB U CHOBA U3MEPSIOT.

5. Pe3ynbTaThl 3alIMCHIBAIOT B TETPA/Ib.

N3oTonnueckuii k03GGUIMEHT U pacTBOPOB CIEAYIOIUX KoHleHTpanuii: 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 IPUYHMHY U3MEHEHHS pa3MEpOB TOJOCOK B PACTBOPAX Pa3HON KOHIICHTPAIHH.

KOHTPOJIbHBIE BOITPOCHI

OcMOTHUECKHE SBJIECHUS B PACTUTEIBHON KIIETKH.

Kak u3MeHHTbCS pa3Mep MOJNOCOK B PACTBOPAX Pa3HOW KOHIICHTPAIMH?

2. Meroanveckue MaTepHalbl IJIsl CAMOCTOSTEIILHOM pabOoThI.

CamocrosTenbHble paboThI IPEICTABISIOT COOOH OMH M3 OCHOBHBIX BUJIOB YUE€OHOMH JesTeNbHOCTH CTyJeHTOB. Ha coBpeMeHHOM
sTamne 00pa30BaHUs TOMY BUAY IESATEIBLHOCTH MPUIAETCS CYIIECTBEHHOE 3HaUeHHEe. BrImomHeHne caMoCTOsTENbHBIX paboT
CIOCOOCTBYET CO3HATENILHOMY YCBOCHHUIO TEOPETHYECKOTO MaTepHualia, BRIpabOTKe HABBIKOB PabOTHI C INTEPATypOH, IOMOTAET B
MIOATOTOBKE K 3aueTy. Kpome Toro, 5T0 0IMH U3 BUAOB TEKYIIETO KOHTPOJIS B PEHTHHIOBOH cucteMe o0ydeHnsi. OCHOBHAsI 4acTh
IpeUIaraeMbIX 3aJaHuil Uil CAMOCTOSITEIBHOM Pa0OTHI HAlleJIeHa Ha U3Y4YE€HUE TEOPETUYECKOro Marepuana. Jljis caMocTosITeNbHOTO
W3y4YeHUs CTyIeHTaM IPeIUIOKEeH MaTepHal, KOTOPHIH He pacCMaTpUBAeTCs Ha JISKIUAX HIIH PacCMaTPUBAETCS JIUIIL 0030PHO.
CamocrositenbHas paboTa MpoBepsieTCs B X0/1€ JIA00PATOPHBIX 3aHIATUH B METOAMYECKUX YKA3aHUSX, C TOCIEAYIOIUM KPUTHYECKUM
aHAJIM30M M apTyMEHTHPOBAaHHBIM IIPEICTABICHUEM COOCTBEHHOI TOUKH 3pEHHS B BUJIE TPE3ESHTAIMH WIN TOTOJTHUTEIEHOTO
JIOKJIa7a ¥ IPEMHPYETCsI JOTIOJTHUTEFHBIMU OajllaMu.

3. TpeGoBaHUs K pEHTHHT-KOHTPOJIIO (JUIs1 3a4eTa)

Monaynu Temsbt Bunsl padbot

banisr

5 cemecTp

Imonyne Texymuil. Tembr: NeNel-2 KonrponbHas pabota. Pemenue 3anau. Tectel. 25
Otuer 1o Teme. 25

HUroro:

50

II monyns Texymuit. Tembr: NeNe3-4 KounrponbHas pabota. Pemenue 3anau. Tectsl. 25
Order o Teme. 25

HUroro:

50

Bcero:

100

4. TpeOoBaHUs K pEHTUHT-KOHTPOJIIO (7151 SK3aMeHa)

Mopnynu Temnr Bunsl padbot

bannst

6 cemecTp

Imonyns Texymuil. Tembr: NeNe5-6 KonrponbHas pabota. Pemenne 3anau. Tectel. 15
Ortyer o Teme. 15

HUroro:

30

II mogyns Texymmii. Tembr: NeNe7-8 KounrponbHas pabora. Pemenue 3anau. Tectol. 15
Oruer o Teme. 15

Uroro:

30

Bcero:

60

IlepeyeHb 0OCHOBHO¥ U 10NOJIHUTEILHON Y4eOHOI JIUTepaTyPhl, HEOOXOAMMOI 1151 OCBOEHHUS THCHUIIHHBI

a) OcHoBHasl TuTepaTypa:

1. buttonkuit H. I1. Munepansnoe nuranue pactenuii: yaeOonux / H. I1. burttonkuit. - Cankr-IlerepOypr: M3narensctBo CaHKT-
[Terepbyprekoro 'ocynapctBenHoro YHusepcurera, 2014. - 548 c. : ui. - ISBN 978-5-288-05527-0 ; [DnexrpoHHbIi pecypc]. —
Pexxum moctyna: http:/biblioclub.ru/index.php?page=book&id=458374

2. Kopsirun, 0. B. ®usnonorus pacrennii : yaue6noe nocodbue / 0. B. Kopsirun, E. I'. Kynukosa, H. B. Kopsirnna. — Ilen3a :

II'AY, 2019. — 308 c. — Texcr : anekTpoHHbIi // JIaHb : 31eKkTpoHHO-0MOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/131084  (mata obparuenus: 03.02.2022). — Pexum qocTyma: ajist aBTOpu3. MOJIb30BaATEICH.



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

0) lono/iHUTe/IbHASL JIMTepaTypa:

1. Canoxun A. I1. KoHnenuu coBpeMeHHOI0 ecTecTBO3HaHus : yueOHuk / A. II. CagoxuH. - 2-e u3f., nepepad. u ao1. - Mocksa :
IOnuTH-/lana, 2015. - 447 c. : ta0xn. - ISBN 978-5-238-01314-5 ; [DnexkrpoHHbIi pecypc]. — Pexum mocryna:
http://biblioclub.ru/index.php?page=book&id=115397

2. Xpomosa, T. M. boranuka ¢ ocHoBaMHU (hU3HOJIOTHH pacTeHuH : yueOnuk st By3oB / T. M. Xpomosa. — Caukr-IletepOypr : Jlanb, 2022.
— 380 c. — ISBN 978-5-8114-8458-4. — Texcr : aneKTpoHHBIH // JIaHb : 31ekTpoHHO-0nOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/193291  (mara oopamenwus: 03.02.2022). — Pexunm nocryna: s aBropus. [lonezoBateneit

3. Tynsaxosa O. B. buonorus ¢ ocHoBamu 3koiioruu : yue6Hoe nocobue / O. B. Tynsakosa. - Mocksa : lupexr-Menua, 2014. - 689 c.
: W, Tabi. - ISBN 978-5- 4458-9091-1; [ OnektpoHHsIii pecype]. — Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=235801
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9. CeegeHusi 00 00HOBJIEHMH padoydeli MPOrpaMMBbI JMCHUIIIMHBI (MM MOXYJIS)

Ne OO0HoBJIeHHBIH pa3fen padoyei Onucanne BHeCEHHBIX PexBHM3UTHI JOKyMEHTA,
ILII. MPOrpaMMbl JHCHUILIMHBI HU3MeHeHMii YTBepAMBIIEro H3MEeHEeHUs!
MepeyeHb nporpammHoro obecneyeHma | B nepeyeHb MpoTokon 3acegaHna Kadeapbl
NpPoOrpaMmmHoOro 300n10rMm 1 pmsmonormm Ne 6 ot
1. obecneyeHusa gobasneH | 26.04.2024r

MHorodpyHKUNOHabHbIN
pepaktop ONLYOFFICE
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