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1. HEJIX U 3AJAYA JUCLHUATIJINHBI

Hean:

W3ydenne TeopeTHUECKUX 3HAHUHM Pa3HOOOpa3ys PaCTUTENBHBIX OPTaHU3MOB M TPHOOB, METOJOB HCCIEIOBAHN,
KJ1acCU(UKAIMY ¥ ONIMCAHUS UX OMOJIOTHYECKHX, (PU3MOJOrMYECKUX M AKOJOIHYECKUX 0COOCHHOCTEH.

3anaum :

1. H3ydeHue OCHOBHBIX CBEJECHUH O PHU3HOIOr0O-OMOXUMHUECKHX IPOIEccaX, MPOUCXOAAIINX HA PAa3HBIX YPOBHAX
OpTaHM3aIMU PACTUTEIHLHOTO OPTaHU3Ma;

2. H3ydeHue COBPEMEHHBIX MPEACTABICHHUIA II0 OCHOBHBIM HANPABICHUAM (DU3HONOTHH PACTECHUI — PACTUTEILHOM KIICTKH,
(boToCHHTE3Y, ABIXaHUIO, BOZHOMY 00OMEHY, MUHEPAIbHOMY ITUTAHHIO, POCTY U Pa3BUTHIO PACTEHHUS, yCTOHUYUBOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pasgemn) OIT: |B1.0

2.1

TpeGoBaHus K NIpeABAPUTEILHOI NOATOTOBKE 00y4al0ILerocs:

2.1.1

Anaromus U MOp(HOJIOTHS PaCTCHUI

2.1.2

Muxkpobuonorus

2.1.3

WnTponykuus u akKIMMaTH3alus pacTeHUI

2.2

JucnuninHel (MOIy/ M) U NPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHE JaHHOW A CHMILIMHBI (MOAYJIsl) He00X0ANMO KaK
npeauiecTByouiee:

221

IIBeToBOICTBO

2.2.2

JlexapcTBeHHBIE U UPOMACTUIHBIE PACTEHHS

2.2.3

ITInomoBoACTBO

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 110 JUCHUIIVIMHE, COOTHECEHHBIE C IINIAHUPYEMbBIMH

PE3YJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOT'PAMMBI

4. CTPYKTYPA U COIEP’)KAHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon

3aHATHS HSITHS Kype

HaumeHnoBaHue pa3iesioB U TeM Bupn 3a- | Cemectp /| YUacoB | Uctounuku | Ilpumeuanue

Paznen 1. BBEJIEHHUE

11

®Duznosorus pacTeHui - HayKa 0 QYHKIHAX Jlex 5 1
PaCTHTENBHBIX OPTaHU3MOB. ACIIEKTHI (PU3HOIOTHH
pacrenuid. [Ipenmer ¢puznonorun pacrenuii. CBs3b
(U3HONOTHH PACTEHUI C IPYTHMH OHOJIOTUIECKUMHU
HayKaMu - Onoxumueil, Ouo(pusuKoi, MoneKyIspHoi
Ouonorueii, reneTnkoil u Ap. Cnenudrka 3amayq
(uznonornyeckux uccienoBanuid. Coueranue
Pa3NMYHBIX YPOBHEH HCCIIeOBaHUS (CYyOKISTOUHBIMH,
KJICTOYHBIH, OPTraHU3MEHHBIH, YPOBEHb OHOIICHO32)
Kak HeoO0XO0IMMOe yCIIOBHE Iporpecca
¢uroduzuonoruu. O6BEKT HU3NOIOTUU PACTEHUH -
OpTaHU3MBI (3YKapHOTHI), OCYIECTBIISIONIIE
(oroaBTroTpodHBIN 00pa3 xu3HU. Kocmuueckas poib
3€JIEHOTO PacTeHHs. DTalbl Pa3BUTHS (PU3NOIOTHH
PacTEeHUIA, UX CBS3b C OOIIUM Pa3BUTHEM
PacCTEeHHEBOJICTBA U HOBBIX OTpacieit
6uotexHonorun. PU3MOIIOTHIECKUE OCHOBBI
MPOAYKTHBHOCTHU pacTeHHid. OCHOBHBIE IPOOIEMBI
COBpEeMEHHOU (hUTOPU3UOTIOTHH.

Paznen 2. TEMA 1. OCOBEHHOCTH
CTPOEHMUSI PACTUTEJIbHOM KJIETKH

2.1

Knerka kak opraHusm U Kak dJieMeHTapHas Jlek 5 1
CTPYKTYPa MHOT'OKJIETOUYHOI'O OPTaHU3Ma 3€JI€HOI0
pacterus. Crenuduaeckie 0coOeHHOCTH
PacTUTENBHOM, )KUBOTHOH M TPUOHOH KJIETOK.




2.2

CBOKCTBO BSI3KOCTH LUTOIUIA3Mbl PACTHTEIBHBIX
KJIETOK. BiusiHue TeMuepatypbl, peakuuy Cpeasl 1
SIIOBUTBIX BEIIECTB HA IIPOHUIIAEMOCTD KJIETOYHBIX
MeMOpaH. Hakomienne HEHTpanbHO KPacHOTO B
MOJIOJIBIX U CTAPbIX PACTUTENBHBIX KIETKaX.
[Ipmwxu3HEHHOE OKpalMBaHNe KIETOK HEHTpaTbHBIM
KpacHBIM IIpU pa3HbIX 3HaueHUsX pH.

JIab

2.3

Ou3nKO-XUMHUECKHE CBOMCTBA MPOTOIIA3MbI
(IpOHUIIAEMOCTb, BA3KOCTb, DJIACTUYECKUE CBOICTBA,
Pa3apaKuMOCTh, ABHKCHUE IIUTOILIA3MbI U OPTaHOUIOB
u 1.71.). Ix pusnonoruyeckoe 3Ha4YEHUE U POJIb BO
B3aMMOJICHICTBUH PACTEHUS C BHEIIHEH Cpeao.

Cp

Paznen 3. TEMA 2. ®°OTOCHHTE3

3.1

CyHocTh 1 3HaueHue ¢porocuHTesa. Mcropus
pa3BuTHA yueHus o ¢poTocunTese. Micropuueckoe
3Hauenue pabor K.A. Tumupszesa. O0iee ypaBHeHUE
(doTocuHTE3a, €ro KOMINOHEHTHL. Poib hoTocuHTe3a B
Iporeccax SHEPreTHIECKOT0 U IIACTHIECKOro oOMeHa
pacTuTesbHOro opranusma. @oTOCHHTE3 Kak IPOLEecC
TpaHc(OpMaIK SHEPTUH CBETA B SHEPTUIO
XUMHUYECKUX CBSI3EH.

@DOTOCHHTETHIECKHI armapaTr pacTeHHUs
CtpyKTypHas opraHusanusi OTOCHHTETHUECKOTO
anmapata. CTpoeHHe JIMCcTa Kak oprana GpoTocuHTesa.
Xnopomnactel. OCHOBHBIE JIEMEHTHI CTPYKTYPBI
XJIOPOILIACTOB - IBOWHAsE MeMOpaHa, MaTpUKC,
TUJIAKOUJIBI, TpaHbl. OHTOTreHEe3 XJIOPOILIACTOB.
DBOJIONHUS CTPYKTYPHI HOTOCHHTETUYECKOTO arapara.
[IurMeHTH! XJI0pOoIIacToB

[MurmeHTHBIE CHCTEMBI (POTOCUHTETHUECKHX
OpraHu3MOB. XJIOPOGUILIBL. KapoTtunoup!.
OUKOOMITHITPOTEHHBI (OHMITUXPOMOIIPOTEHHBI,
¢buxobwunel). PacipocTpaHenue, XUMHUUECKOE
CTpOEHHE, CIIeKTpaJIbHbIEe CBOIcTBa. Poib B
doTocunTese.

CBeToBBIE peakuu (GOTOCHHTE3a

[epBuunbie nponecckl  porocuuresa. [Tornomenne
CBETA MUTMEHTaMU. DJIEKTPOHHO- BO30YKICHHbIE
COCTOSIHUS TATMEHTOB (CHHTJIETHOE, TPUIUIETHOR).
ITpenctaBneHue o GOTOCUHTETUIECKON €IUHUIIE.
Peakunonnsle neHTpsl. Luknnueckuii u
HELUKJINYECKUH TPAHCIIOPT HIIEKTPOHOB.
Dotodochopunuponanue.

Jlex

3.2

XUMHYECKHE CBOMCTBA MMIMEHTOB 3€JIEHOT0 JIUCTA.
Paznenenue NurMeHTOB METOAOM OyMakKHOMN
xpomaTorpadun. CBoHcTBa XJI0pOdHIIIA.

JIab




3.3

IIyTH CBS3BIBAHUS YTIIEKUCIOTHI

TemHoBas ctaaust HOTOCHHTE3a. XUMU3M PEaAKIUi
rukia KanpeuHa. [TepBUdHbIC MPOAYKTHI (POTOCHHTE3A,
ux npupoxa. [lepBuunslit cuaTe3 yriaeBoaoB. Lukit
Xnsu-Ciaka-Kapnunosa. CAM - tun metabonusma. Mx
aKoJsiornueckas posib. Doroapixanue. Xumusm,
JIOKaITU3ausl B KIIETKe, (PU3NOIOrHYecKoe 3HAUCHHUE.
3aBUCUMOCTbH (POTOCHHTE3A OT (PAaKTOPOB BHELTHEH
cpenbl. CoBpeMEHHOE IIPUMEHEHHE

Okonorusi POTOCHUHTE3a. 3aBUCUMOCTh (POTOCHHTE3a OT
BHEILIHUX YCJIOBUI U COCTOSIHUS OpraHu3Ma. BiusHue
KoMIuiekca (pakTopoB Ha (potocuHTe3. OCOOCHHOCTH
(hoToCHHTE3a Yy paCTEHHI Pa3HBIX YKOJOTUUESCKUX
rpymm. PoToCcUHTE3 B YCIOBUSIX MPOMBIILICHHON
(DUTOTPOHUKH U B 3aMKHYTBIX YKOJIOTHYECKUX
cucTeMax jxuzHeoOecrieueHus. Vcrnonb3oBaHue
Pa3IHYHBIX TPYIIT PACTEHHUH (OBOIIHBIX, TUIOJJOBBIX,
JIEKapCTBEHHBIX U JIP. TPYIIT) B OMOTEXHOJIOTHH.
DoTocuHTe3 U 001Iast TPOAYKTHBHOCTD PACTUTEIBHBIX
OPTaHU3MOB.

Cp

16

Pasnen 4. TEMA 3. IbIXAHUE PACTEHU

41

PasButue npencraBieHuil 0 pupoe MEXaHU3MOB H
My TSIX OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX
MpEeBpalIeHu B KJIeTKe. Bkiiag oTeuecTBeHHBIX U
3apyOe)KHBIX YUSHBIX B CTAHOBIICHUE M Pa3BUTHE YUCHHUS
0 JIBIXaHUH KaK COBOKYITHOCTH ITPOIIECCOB
OGHMOJIOTIUECKOTO OKHUCIIEHUS. Teopuu MeXaHU3MOB
OHMOJIOTMUECKOTO OKHUCIICHUS. Teopus AbIXaHUs
ITanmaguna, [lepexucuas Teopust okucnenus baxa.
Teopust KocteraeBa. bruonorndeckast poib IbIXaHUSI.
Karanutiueckue cucreMsl IbIXaHus (IerUApOTeHasbl,
OKCHJIa3bl, KapOOKCHIIa3bl, TpaHchepassl U JIp. ).
Muroxonapun. X cTpykTypa u GyHKIHU.

Jlex

4.2

Omnpenenenne HHTEHCUBHOCTH AbIXaHUS [0 KOJTUYECTBY
BBIICJICHHOTO JHOKCHIa yraepona (mo I1.
Boiicen-Menceny). BiusiHue TeMmepaTypbl i peaKkium
Cpenbl Ha aKTUBHOCTH B-ppykTodypaHozunassl.

JIab

4.3

THIBI OKUCIHUTENFHO-BOCCTAHOBUTEIIBHBIX PEAKIMH
ITyTi OKHCICHUS! OPraHMYECKUX BEILECTB B KIIETKE.
OCHOBHBIC ITyTH AUCCUMUISLIUH YTIEBOIOB.
IenrozomonodochaTHBIN MyTh OKUCICHHS TIIOKO3BI

€Tr0 POJiIb B KOHCTPYKTUBHOM 00MEHE KJICTKHU. | THKOIHN3.

Paznuunsle Buasl 6poxenus. [uxn Kpeoea.
I'muoxcnnaTHeIN HUKIT. XapaKTePUCTHKA OCHOBHBIX
cramuii nukioB. OkucnutensHoe GocdopunrupoBaHue.
OHeprernyueckas 3G (HEeKTUBHOCTB MpoIiecca.
3aBUCUMOCTD JBIXaHHsI OT (JAKTOPOB BHEIIHEW CPEJIbL.
3HayeHue

Okonorus neixanus. KonndyecTBeHHbIC TOKA3aTENN
ra3zoo0MeHa (IOTJIOIIEHHE KUCIOPOa, BEIIETICHHIE
YIJICKHCIIOTHI, IBIXaTEIbHBIA KOAQPHULHUEHT U IIp.).
3aBUCHMOCTD JIBIXaHHS OT BHEITHUX U BHYTPEHHUX
(hakTopoB. 3HayeHue nporecca AbIXaHus B
JKU3HEJESTeIbHOCTH PACTUTENILHOTO OpPraHn3Ma.

Cp

Pasznea 5. TEMA 4. BOJHBIN PEKUM PACTEUN




5.1

OCHOBHBIE 3aKOHOMEPHOCTH MOTJIOLICHHS BOJBI
kietkoit. HabyxaHue OMOKOJIIONI0B, OCMOC-SIBJICHUS,
JIe)Kalye B OCHOBE NMOCTYIICHHSI BOJIbI B PACTCHHE.
Harsbkenre BOIBI B COCYy/1ax; 3HAUECHHUE CHIT
MOJIEKYJISIPHOTO clierieHus. [Iporiecchl KOre3un u
aJIre3UH.

Beinenenue BojbI pacTenueM. ['yTranus,
TpaHCITUpanys, GU3HOJOTHIECKOE 3HAUCHNE ITHX
npoueccoB. KonnuecTBeHHBIE MOKA3aTEIH
TPaHCITUPAIAK: HHTEHCUBHOCTD, TIPOAYKTHBHOCTD,
TpaHCITUPANUOHHBIA KO UIMEHT. Y CThUYHAS 1
KyTHKYJISIpHAS TPAHCITHPAITHSL.

Jlex

5.2

Ompenenenre cocymeil CHIIbI PaCTHTEIBHBIX KIETOK 10
W3MEHEHUIO KOHIIEHTPALUH PacTBOPOB (METOJ| CTPYeK
B.C. llapaakosa). OnpenenieHre COCyIIeH CHITbI
YHPOILIEHHBIM METOJIOM (110 A.Y pIImnpyHry).
Onpenesnenue BOJIOIPOBOAUMOCTH JIPEBECHHBL.

JIab

5.3

CrtpoeHune yCThUIl 1 MEXaHU3MBI UX JBIKEHUH,
BIIMSTHHE CBETa. Y CTBUYHOE U BHEYCTBUYHOE
peryaupoBaHue TPaHCIIUPAIUU. BiusHIe BHEITHIX
(haxTOpOB Ha MHTEHCHBHOCTH TPAHCTIMPAIHU (CBETA,
TeMIIepaTyphl, BIAXXHOCTH BO3yXa U MOYBHI U 1Ip.).
CyTOYHBIN X0J] TPaCTIUPAIIHH.

DKoJorus BOI00OMEHa pacTeHU

Oco0eHHOCTH BOZOOOMEHa Y pacTeHUH pa3HbIX
JKOJIOTHUECKHUX TPyl (kcepoduToB, Me30(UTOB,
rurpo¢uroB, ragouToB) U IIyTH aJaNTalIK Ha
BIIMSIHYE BHEITHHX (hakTopoB. Briag oTeuecTBEHHBIX U
3apyOeKHBIX HCCIIEIOBATENICH B Pa3BUTHE YUCHHS O
BOJJOOOMEHE.

Cp

12

Pa3znen 6. TEMA 5. TPAHCIIOPT BEILIECTB B
PACTEHUH

6.1

MeMOpaHHBII TPAaHCIOPT HOHOB B PACTEHHUSIX
BryxHUE TpaHCIOPT MOHOB B TKAHAX KOPHS.
CHuMITIaCTUYECKUH | anoTuIaCTHUeCKd My TH. JlanpHuid
TpaHcnopT. Bocxoasiiee nepeBukeHUE BEIIECTB 110
pacTeHHIO: MyTh U MEXaHU3M.

Jlex

6.2

OnpenerneHue TpaHCIIMPALH 3aBIIAI0IINX TOOETOB
(o Apnanny). BogooOmeH cocHbl.

JIab

6.3

Kopens xak opras noriomeHnss MUHEPaIbHBIX
3JIEMEHTOB U CUHTE3a CJIOKHBIX OPraHUYECKUX
coequHeHU. PoJib KOpHEH B KU3HEEATEIbHOCTH
pacTeHui.

BslziesieHne BEIeCTB pacTeHHIMI

Crnoco0bl CeKpenuy BEIECTB Y PACTUTENIbHBIX
opraHu3MoB. Hapy KHbIe CEKPETOPHBIE CTPYKTYPHI.
JKene3ku U xene3ucThie BOJOCKU. HekTapHHUKH.
CorneBble xese3kd 1 BoJocku. ['nparossl. BHyTpeHHune
CEKPETOPHBIE CTPYKTYPBHI.

Cp

Paznen 7. TEMA 6. ®PU3UOJIOT USI
MUHEPAJIBHOI'O IUTAHUSA

7.1

OneMeHTapHbIH cocTaB pacTeHUH

Ponb pacTeHuii B KpyroBopoTe MUHEPAIbHBIX
371eMeHTOB B Ouocdepe. ITorpebHOCTS pacTeHuii B
3JIeMEHTaxX MHHepallbHOro nutanus. Knaccuduxanuu
MUHEPAJIbHBIX 2JIEMCHTOB, HCO6XOZII/IMLIX JIIsL
pacTeHuid. MakpOo3JIeMEHThI, MUKPO3JIEMEHTBI.

Jlex

7.2

MukpoxuMudeckuii aHaIH3 3076l AHTArOHU3M HOHOB
KaJIbIUs ¥ BOJOPOIA.

JIab




7.3

Du3H0I0r0-OMOXUMHYECKAs. POJIb OCHOBHBIX
9JIEMEHTOB NTUTAHUSA

A3ot. Cepa. ®ochop. Kanuii. Kanpruii. Marauii.
3nauenue. Ucrounuku. KpyroBopot B nmpupoae.
MukpossiemeHTsl. COBpeMEHHbIE PEACTaBICHHS O
POJIM MUKPOIJIEMEHTOB B META00IM3ME PAaCTEHUH.
dusnonoruueckas pojib MeIu, Mapraaua, Mojuo/ieHa,
LMHKa, 00pa U IPYTUX MUKPOIIEMEHTOB.
BrlpamuBanue pacteHuii 6e3 mouBbl

[MutarensHble cMecu. Pu3noOIOrHYECcKre OCHOBBI
MIpUMEHEHUs yJ00peHuii. becriouBeHHbIE METO 1B
BBIpaIIUBaHus pacTeHui. | napononuka. Brmasg
OTEYECTBEHHBIX U 3apYOEKHBIX YUCHBIX B pa3padoTKy
TEOPUH KOPHEBOI'O MIUTaHUS ¥ BOIIPOCOB XUMH3ALIUH
CeJIbCKOTro X03sicTBa. 3HaueHue padot JI.H.
IMpsaumnukoBa, [ A. CabuHUHA B CO3JaHUM TEOPUU
MUHepalbHOro nuTanusa. KopHeBoe nuTaHue Kak
BaXHEHIIUH (aKTOp yHpaBlIeHHUs MTPOAYKTUBHOCTBHIO U
KauecTBOM YpPOXKasl CeIbCKOXO3SHCTBEHHBIX PACTEHUH.
Y nob6penusi.

Cp

12

Paznea 8. TEMA 7. ®U3UO0JIOT'USI POCTA U
PA3BUTHSA PACTEHUI

8.1

Omnpenenenue noHATuH "poct” u "pa3Burue” pacTeHUi.
[IpoGnema pocTa 1 pa3BuUTHS HA KIETOYHOM U
MOJIEKYJISIPHOM YPOBHSIX.

O6mue 3aKOHOMEePHOCTH pocTa. THIBI pocTa y
PacTeHUil: anuKaJIbHbIH, 0a3aabUblil, UHTEPKAJIAPHBIH,
paluaibHBI.

Knerounsie ocHOBEI pocTa. da3el pocTa. PocT kietku B
(aze pacTsHKEHUS, MEXaHU3M JICHCTBHUS ayKCHHA.
TOTUIIOTEHTHOCTh PACTUTENILHOM KIIETKHU.

Jlex

8.2

OHpCZ[eJ'IeHI/Ie HWHTCHCUBHOCTHU TpaHCIIUPpAlUU 110
YMEHBIICHUTIO MACChl CPE3aHHBbIX JINCTHEB.

JIab




8.3

PutMm pocta pactennii. bonbmias kpuBas pocra.
MaremaTHyeckoe BbIpa)kKeHHE CKOPOCTU pOCTa.
buonornueckue vacel. I[lonsspaocTs. Pereneparust.
BnusiHue Temnepartypsl, cBeTa M JpyTrUX BHEIIHUX
(akTOpOB Ha UHTEHCUBHOCTH pOCTa. SIBIIEHHE TIOKOS,
ero agantuBHas GyHkuus. [Tokoi riyOokuii u
BBIHYKJICHHBIH. DU3UOIOTHS IPOpacTaHUS
MOKOSIINXCS OPTaHOB.

l'opmoHanbHas cuctemMa pacTeHUN

IMonsTue puroropmona. AykcuHbl. [ HOOEPEIITMHBL.
HuTtoxknHuHBL. XUMHUYECKasi CTPYKTypa.
®duznonorudeckast poib. MexaHusm 1eHCTBUSI.
Abcuuzoas kuciora (ABK). Dtunen.
duznonorudeckas pois. bpaccuHocteponsl.
B3aumopeiicTBre Mex Iy pa3TUIHBIMI TOPMOHAMHU.
KacmonoBas kucnota. CanuiuioBas KUciIoTa.
CHHTETHYECKUE PETyJISATOPbI U HHI'MOUTOPBI pOcTa
(repOunuabl, peTapJanTbl, MOpGaKTHHBI, Ae(HOIUAHTE
1 JIECUKAHTHI), UX IPAKTHIECKOE IPHIMEHEHHE.
PocToBble IBUKEHHS

PocToBEIe B TypropHBIE IBIKEHHS PACTEHUN.
Tponusmsel (rpaBUTPOIH3M, GOTOTPOIIH3M,
THIPOTPOIIN3M U XEMOTPOIU3M, TUTMOTPOITU3M).
Hacrtuu. Kpyrossie Hactuu. CeiicMoHacTU4YeCKue
nBkeHns. HacekomosiiHbIe pacTeHusl.

Ku3HEeHHBIN UK BRICIINX pacTeHni. OCHOBHBIE TaIlbl
OHTOTeHEe3a (3MOPHOHANIBLHBIH, FOBEHHIIIBHBIH,
PENPOLYKTUBHBIN, 3pETI0CTh, CTAPOCTH), UX
Mopdooruyeckue u HU3n0I0ro-OHOXUMHYECKHE
0COOCHHOCTH. B3auMOOTHOIIEHUS MEXKTY POCTOM U
pa3BUTHEM Ha OTAEIbHBIX 3TAllax OHTOr€He3a.
doTtomopdoreHes

BHyTpeHHue U BHENITHHE (HAKTOPEL, PETYINPYIONIHE
pasButHe. [lelicTBue TeMIepaTyphbl U CBETa Ha Pa3BUTUE
pactenuid. @ororponusmM. GUTOXPOMHAS CHCTEMA.
Perymsinust ¢ yaactueM GuToxpoma
(boToneproINYeCcKOr peaKkuuy, IPephIBaHIe TIOKOS,
pocTa nuctheB. Peneniys u pusuonoruyeckas poib
KpacHOTo cBeTa. Penenuus n ¢pusnonornueckas poib
CHHETO CBeTa.

I'opmonanbHast Teopust 1iBeTeHus. Co3peBaHue MI010B
u cemsH. [Iponecc crapenus.

[TyTn npakTHYECKOTro UCIONb30BaHUS KYJIbTYP
pacTUTENbHBIX KIETOK (0CBOOOKAEHUE OT BUPYCHBIX
nHpeKIMi pacTeHnil, MacCcoBOE pa3MHOXKEHHE
pacTeHuid, moiy4eHne 6MoMacchl KJIETOK-POIYLICHTOB
MPaKTUICCKH BaXKHBIX BCLL[GCTB).

Cp

Paznen 9. TEMA 8. YCTOMYNUBOCTH
PACTEHHM K HEBJIATOITPUSITHBIM
®AKTOPAM

9.1

YcTolUMBOCTh KaK MPUCHIOCOOIIEHHE PACTEHUH K
YCIIOBUSIM cyliecTBOBaHUS. OTBETHBIE PEaKII
pacTteHuii Ha AelicTBHE HEOIAaronpUsATHBIX (GaKTOPOB.
dwusunonorus crpecca

OO0111e NPUHIMITEL 3IaNTUBHBIX pPeaKkuii pacTeHUH Ha
sKostoruueckuii crtpecc. Ctpecc-6enku. I[Tytu
MTOBBIILIEHHUS yCTOMYMBOCTH PACTCHUI.
3acyxoycToiunuBOCTh. BiusHue Ha pacTeHue n30bITKa
BJIard. Y CTOMYMBOCTH K aHOKCHH. JKapoyCTOHYMBOCTD.
X051010yCcTOHYMBOCTE. MOpPO30CTONYHUBOCTB.
3akanuBanue pacteHuid. ConeycroitunBocTsb. MeTobl
TIOBBILICHUSI COJIEYCTONYMBOCTH PACTEHHUMN.

Jlex

9.2

Brmsitnue caxapo3bl Ha MOPO30YCTOHYIHBOCTH
pacTUTENBHBIX KIETOK.

JIab




9.3 OCO0EHHOCTH 3arpsA3HEHUS 10YB TSDKEIbIMU Cp 5 9
MeTauiaMu. TOKCUYHOCTb UX Ul PacTeHUH.
PagnoycToM4MBOCTE pacTEHU U €€ MEXaHU3MBI.
3arps3HeHHe aTMOC(Eepbl CEPHUCTHIM ra3oM,
OKCHJIaMH a30Ta ¥ yIJIepoja, COeMHeHUIMH (hTopa 1
np. TOKCHYHOCT MX AEUCTBUS HA PACTEHHUS.
®opMupoBaHUE YCTOHUYMBOCTH K ra3aM.

3ammra pacTeHuit OT MaToreHoB 1 GuTodharos
@uszuonoruyeckue U GHOXUMUYECKHE OCHOBBI
YCTOMYUBOCTH BBICIINX PACTEHUH K MATOT€HHBIM
MUKpoopranu3mam. [IpuyumnHbI 3THX 3a00JIeBaHuUI.
®usznonorust 60IBHOTO pacTeHUs. Buabl IMMyHHTETA.
VYcroitunBocTh pacTeHui k purodaram.

Bropu4Hsblii MeTab0IU3M pacTeHUH

Tepnenbl. @eHoONIbHBIE COSUHEHUS (KyMapHHBI,
(h1aBOHOMIBI, TAHUHBI, JTUTHHUH). A30TOCOJIepKaIIINe
BTOPHUYHBIE BEIECTBA (AJIKAIOUABI, IHAHOTCHHEIE
TJIUKO3K/IBI ¥ TJIFOKO3UHOJIATHI).

Paznen 10. 3auer
10.1 3ayéT 5 0

5. OEHOYHBIE MATEPHAJIBI JIUISI TPOBEJEHWSA TEKYIIENA U IPOMEXYTOUYHOM ATTECTALIUM

5.1. OueHouynbie MaTepuaJbl 1JIs NPOBedeHUs TeKylIeil aTTecTaluu

cM. [Ipunoxenue 1.

5.2. OHeHO‘IHLIe MaTepuaJibl 1J151 NIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranuu

cM. [punoxenwne 1.

6. YY EBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
6.1. Pexomenayemas Jutepatypa

(OcHOBHast UTEpaTypa:

1. Kopsirug, 0. B. ®usnonorus pacrennii : yueoHoe nocobue / 10. B. Kopsirun, E. I'. Kynukosa, H. B. Kopsiruna. — Ilensa : [ITAY, 2019.
— 308 c. — Texcr : anekTpoHHEIH // JIaHb : 3nekTpoHHO-0MOMmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131084 (marta
oOpamtenus: 03.02.2022). — Pexxum 1ocTyna: A aBTOPH3. TOJIB30BATENEH.

2. Kymukosa, E. I'. dusnonorus pacrennii : yaebnoe nocodue / E. I'. Kymukona, 1O. B. Kopsirun, H. B. Kopsiruaa. — Ilensa : [IFAY, 2018.
L— 192 ¢. — Tekcr : anekTpoHHbI // JIaHb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131063 (mata

oOpamienus: 03.02.2022). — Pexxum J0CTyma: Al aBTOPH3. TOJIb30BaTENCH.

3.Annpees, B.II. Jlekunu no ¢usuonoruun pacrenuit / B.II. Anpapees; Hayu. pen. I'.A. BopoGeiikoB ; Poccuiickuii rocynapcTBeHHBIN
menarornueckuii yausepcuteT uM. A. W. Tepriena. — Cankr-IletepOypr: PITIY um. A. U. T'epuena, 2012. — 300 c. [DnexTpoHHBI#H pecypc].
URL: http://biblioclub.ru/index.php?page=book&id=428272 (xara obparuenus: 15.10.2019).

lonoTHUTEIbHAS TUTEPaTypa:

1.ITarkparoBa, E. M. [IpakTuky™M o pu3HOIOTHH paCTeHHI C OCHOBaMH OHOJIOTHYECKON XuMHH : yaebHoe mocobue / E. M. [lankpaToBa. —
3-e m31. — Cankr-IlerepOypr : KBagpo, 2021. — 176 c. — ISBN 978-5-906371-83-0. — Texkcr : anextponHbIit // LlndpoBoit
o6pasoBarensHblii pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103127.html (mara o6pamenus: 03.02.2022). —
PesxuM ocTyna: Uit aBTOPU3UP. TOJIB30BaTENeH

2. Xpomoga, T. M. Botanunka ¢ ocHOBamMu ()U3HOJIOTHH pacTeHuH : yueOHuK 11 By30B / T. M. Xpomosa. — Cankr-IletepOypr : Jlans, 2022.
— 380 c. — ISBN 978-5-8114-8458-4. — Tekcr : anekTpoHHbIH // JlaHb : anekTpoHHO-0MOMMoTeuHast cucrema. — URL:

https://e.lanbook.com/book/193291 (marta obpammenus: 03.02.2022). — Pexxum gocryna: s aBropus. [lons3oBareneit

3. Cxymuenko B.b., Mansmmesa O.H. Uyounckuit M.A. ®@usnonorus pacrennit. Cankr-IlerepOyprekuii rocy1apcTBEHHBIH 1€COTEXHIUECKUH
[yanBepcutet nen C.M. Kuposa. YuebHoe mocobue (nmpaktuxym) 104 crp. 2017. https://e.lanbook.com/search?query

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TeJIEKOMMYHMKAIIMOHHOM ceTH "UHTepHeT"

6.2.1] https://sciencejournals.ru > journal » fizrast
6.2.2. https://www:.libnauka.ru/journal/fiziologiya-rasteniy/
6.2.3 https://ru.wikipedia.org » wiki » Plant Physiology

6.3.1 Ilepeyens mporpaMMHOro obecrevyeHust
6.3.1.1|Microsoft Windows 10 Enterprise
6.3.1.2|Microsoft Office npodeccnonansusii mmoc 2013
6.3.1.3| Kaspersky Endpoint Security 10 mms Windows
6.3.1.4| Adobe Reader X1 (11.0.13) - Russian
6.3.1.5/Google Chrome



http://biblioclub.ru/index.php?page=book&id=428272

6.3.1.6

WinDjView

6.3.1.7

Foxit Reader

6.3.2 CoBpeMeHHBIe TPO(ecCHOHAIBbHBIE 6a3bl JAHHBIX M HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1

CIIC "TAPAHT"

6.3.2.2

CIIC "Koncynsrantllmtoc"

6.3.2.3

OBC «ZNANIUM.COM»

6.3.2.4

OBbC «FOPAUT»

6.3.25

OBC «YHuBepcurerckas 0M0I10TeKa OHIAHH

6.3.2.6

5BC IPRbooks

6.3.2.7

OBC «Jlaub»

6.4 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

6.4.1

JuckyccuoHHble TeXHOIOruu (hopyM, CUMIIO3UYM, 1e0aThl, akBapuyMHas IUCKYCCUsl, IIaHEIIbHAS JUCKYCCHSI, KPYTJIbII

6.4.2

MeTozpl rpynIoBOro pelieHus TBOPUECKUX 3aaau (meron Jenbdu, MeTon 6—6, METO ] pa3BUBAIOIICH KOOTIEpAIIHH,

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JI)

Ayaurtopusi Oo6opynoBanue

5-324

MHUKPOCKOITBI , TEPMOCTAT, IEHTPUPYTa, XONOTUIBHUK « THHAPY, INMEKTPOIUTUTKH, CTEPUIU3ATOD, BECHI
TOPCHOHHBIE, CBETHJIbHIKA HACTOJIBHBIC, IIKA() CyIIMIBHBIN, OaHs KOMOMHUPOBAHHAS, ICPEHOCHON MYJIbTUMEANHHBIH
KOMILIEKC, NEPEHOCHOI HOYTOYK, yueOHas MeOelb

5-318

MYJIbTUMEANHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast MeOelb

8. METOAUWYECKHUE MATEPHAJIbBI JJIS1 OBYYAIOIIUXCS ITIO OCBOEHUIO JUCHIATIIUHBI

Kypouxun C.A. Meroauueckas pazpaborka. Pabouast Terpanp no ¢usuonoruu pacrenuid. Teps, TBI'Y. 2019. - 113 c.




MMPUJIOKEHHUE 1

5. OEHOYHBIE MATEPHAJIBI JIJIs1 TIPOBEJEHUA TEKYIIEW U TIPOMEXYTOYHOM ATTECTALIAU

5.1. OueHoYHBIC MaTePHAJIBI JJIsl IPOBeCHUS TeKYyLIeli aTTecTaluu
1. Bonipocs! UIs1 KOHTPOJIBLHBIX PadoT.

Tema 1. OcoOeHHOCTH CTPOEHHS PACTUTEIBHON KIICTKH

1. KakoBbI CTPYKTYpHBIC 0COOCHHOCTH PACTUTEIHHOMN KIETKU? UeM KIeTKH )KUBOTHBIX OTIIMYAOTCS OT PACTHTEIBHBIX
KJIETOK?
2. OxapakTepHu3yiTe TiIaBHbIC KOMIIOHCHTBI, BXOSIIIE B COCTAB KIETOYHON 000JIOUKH, HX XUMHUYECKYIO CTPYKTYPY,

XapakTep CBA3EH, BOZHUKAIOIIUX MEXKIY HUMHU.

Onumite HU3NOIOTHYSCKUE MPOIECCHI U CTPYKTYPY SAApa.

Yro Takoe TpaHCreHHbIe pacTeHus1? Kak ux moirydaroT v Kakoe 3Ha4eHHe OHU UMEIOT?
MaiiTe onpeieNicHUE TOHATHIM «TUPPY3UD U KOCMOC).

Yem ompezensiercs HanpaBiieHHe TudQy3un’?

Yro Takoe BOOHBIN MoTeHIMal kKieTku? KakoBbI €ero cocTaBIsiionue?
OxapakTepu3yiTe TaIbl MOCTYIUICHHUST HOHOB B KIIeTKy. KakoBo ux 3HaueHHE?

UTto sABASETCSI HCTOUHUKOM DHEPTHH IS IPOLIECCOB aKTUBHOTO TpaHcHopTa?

©oOoNOO AW

Tema 2. @oToCHHTES.

1. UYro takoe reTepoTpodHEIH U aBTOTPOQHBIH THIT TUTAHUA?

2. KakoBbI 0COOEHHOCTH MOCTYIUICHUS YTIEKHUCIIOTO Ta3a U3 aTMOC(eps! K 3eJIeHbIM nacTuaamM? YTo crocoOCTBYET U
YTO 3aTPyIHSET 3TOT mpouecc?

HazoBuTe n3BecTHbIe BaM THUIIEI IutacTHA. KakoBa MX B3aUMOCBSI3b?

UYro takoe murMeHTHI? KakoBa nx ¢usmonorndeckas poib?

XUMHUYECKOE CTPOCHUE MOJIEKYJIBI XJIOPO(HIIIa.

B uem 3Hauenue pabor K. A. Tumupsizesa?

KakoBa ¢usmnonormyeckas poib KapOTHHOUIOB, GUKOOMIMHOB? YTO Takoe XpoMaTHIecKast aanTaris?

Kpatko oxapakrepu3yiTe OCHOBHBIE dTaIlbl (OTOCHHTE3a. Kakue CylecTByI0T 10Ka3aTeNbCTBa, YTO JOTOCHHTES
BKJIIOYAeT CBETOBBIC U TEMHOBBIE PEaKIiu?

N Ok W

9. [Muknnyeckoe u HenuKIHUeckoe GoTodochopunupoanue.

10. IMuxn Kanseuna. HazoBuTe 1 oxapakrepusyite oCHOBHBIE (a3bl Iukia KanpBuHa.

11. Hukn Xos1u-Codka-Kaprnmnosa.

12. Yro Takoe poromsixanue?

13. OxapakTepusyiite ocHOBHBIE ocobeHHOCTH CAM-1yTH (hOTOCHHTE3A.

14. [IpuBennTe NpHMEpPHl B3aUMHOTO BIMSHMS BHEIIHUX (PAKTOPOB Ha HHTEHCUBHOCTH (JOTOCHHTE3A.

Tema 3.

1. Bronorndeckast posib IbIXaHUS B )KU3HU PACTCHHUSL.

2. Bxutag oTedecTBEHHBIX U 3apyOeKHBIX YUCHBIX B CTAHOBJICHHE M Pa3BUTHE YUCHHS O JBIXaHUH.

3. Teopun MexaHU3MOB OHOJIOTHYECKOT0 OKHCIIeHHs (Teopus apixanus [lannanuHa, [lepexkncHast TeOpHs OKUCTICHUS
baxa. Teopus Koctsruesa).

4, Karanutuueckue cuctemsl AbIXaHus (AETUAPOTEHA3BI, OKCHIIA3bI, KapOOKCHIIa3bl, TpaHC(epas3sl U Ap.).

5. Muroxonapuu. X crpykrypa u QyHKIUH.

6. [TyTH OKHCIIeHUs] OpraHMYEeCKUX BellecTB B KieTke. [lenro3omoHodocharHblil myTh. ['Mukonu3. Pazinunbie BUIbI
6poxenust. Llnkn Kpedca. ['muokcunarHeiil nukin. XapakTepuCTHKa OCHOBHBIX CTAIMH LIUKIIOB.

7. 3aBHCHMOCTb JbIXaHHA OT (PAaKTOPOB BHEIIHEW CPEbI.

Tema 4, 5.

1. O6mwsacuHute, mouemy K.A. TumupszeB Ha3pIBaJ TPAHCHUPAIIIO «HEOOXOIUMBIM (PU3HOIOTHIECKUM 37I0M» 7

2. KakoBo cooTHOIIEHNE KOJIMUECTBA BO/IBI, HCHIAPSIEMO Yepe3 YCThHIA U CO CBOOOIHOW BOAHOW TIOBEPXHOCTH TOH ke
wiomaau? Yem ato oObsicHIeTCA?

3. Kaxue Tuns! nBrkeHust ycrbuil BaM u3zBectHbl? KakoB nx mexanu3m? Kakoso 3nauenue ABK u nonos K+ B
MexaHu3Max?.

4. [Touemy BeTep yCUIIMBAET TPAHCIHMPALMIO, a OIYIIEHHOCTb JINCTHEB YMEHBINAET TPAHCIUPALUIO?

5. OxapakTepu3yliTe OCHOBHBIE CHJIBI, BRI3BIBAIOIINE [TOCTYTIJICHHE BOBI B KIETKH KOpHS. B 4eM ponb mpomeccor
MmeTabom3ma’?

6. UYro Takoe 1urad pacteHuit? KakoB MexaHn3M 3Toro mpouecca?

7. Kak cBoiicTBa IOYBHI BIUAIOT HA MOCTYIUICHNE BOABI B KJIETKH KOPHs? Kakne CHiIbl IpensTCTBYIOT MOCTYIIIICHUIO
BOJIBI U3 TTOYBBI?

8. bimxHuii 1 nansHUN TPaHCTIOPT BOJBI.

9. OObsacHATE CYIIHOCTb TCOpHUU CUCTIJICHUS.




10. OxapaxTepusyiiTe pacTeHUsl pa3HbIX YIKOJOTHUECKUX TPYIII IO OTHOUIEHUIO K BOJE.

3
(¢}
=
)
(@)}

Ponb pacTenuii B KpyroBopoTe MHHEPAIBLHBIX AJIEMEHTOB B OHocdepe.

[ToTpeOHOCTh pacTeHMi B 3JIEMEHTaX MUHEPAJIbHOTO MUTAHHS.

Kitaccuukannum MUHEpaIbHBIX 3JIEMEHTOB.

Ponp npoueccos nuddys3un 1 ancopOun, UX XapaKTepHCTHKA.

BnyxHMIA TpaHCTIOPT MOHOB B TKAHSAX KOPHSA.

JanbHuii TpaHCIOPT.

Azot. Cepa. ®octop. Kanmmit. Kanpunit. Marawmii. Xeneso.

MukpoanemeHTsl.  Du3HONOrHYecKas poiab MEIW, MapraHiia, MONMMOAeHa, [IMHKA, Oopa .

BeipamuBanue pacrennii 6e3 nmoussl. [TuratensHeie cMecH. PU3HOIOTHYECKHE OCHOBBI TPUMEHEHHS YA0OPEHUIH.
BecnqueHHme METOJIbI BBIPALIUBAHUS pacTeHUil. [ naponoHuka. AIponoHuKa.

©CeNoghwdE

10. OpraandecKkre ¥ HeOPraHNIECKUE BUIBI YIOOPEHHUI.

Tema 7.

1. ITonsTue "poct" u "pazBurue" pacTeHH.

2. O01mre 3aKOHOMEPHOCTH pocTa. THIBI pocTa Yy PacTCHUH: aliKaIbHbIHN, 0a3aabHblil, HHTePKAISIPHBIH, paaiaabHbIH.
3. Knerounsie ocHOBBI pocTta. ®a3el pocTa; SMOpHOHAIBHAS, PACTSDKEHIS, AN HEPESHINPOBKY; UX (PU3NOTOTHIECKHE
0COOCHHOCTH. 4.

BriusiHre TeMneparypsl, CBETa U APYTHX BHENTHUX (DAKTOPOB HA HHTEHCHBHOCTD POCTA.

5 SBnenune mokos. [Tokoit riryOOKMit U BRIHYKACHHBIH. OU3HOIOTHS MIPOPACTAHNS TTOKOSIINXCS OPTaHOB.
6. [onsTre PuTOrOpMOHA. AYKCHHEI.

7. T'u66epemnuHeL
8
9

LuToKUHUHBIL.

. AobcmuzoBas kuciora (ABK). DtuteH.
10. BpaccunOCTEpOHIEL.
11. CHHTETHYECKHE PETryJIATOPEl 1 HHTHOUTOPHI pocTa (TepOUIUIbL, peTapJaHThl, MOP(QAKTHHEL, 1e(hOTHAHTH U
IeCHKaHThI), NX IPAKTHIECKOE MIPUMEHEHHE.
12.  PocToBBIC U TypropHbIe IBMXCHUS PACTCHUH.
Tewma 8.
1. YcToiunBOCTh Kak NPUCTIOCOOICHHE PACTEHHH K YCIIOBHSIM CYIIECTBOBAHUSL. DKoJornieckuii crpecc. Ctpecc-6enku.
2. Peaxrust pacTeHu Ha BOAHBIHN JeUINT (3aCyXOyCTOINUMBOCTE PACTCHUN).
3. Peakuust pacteHuii Ha Temnepatypy. JKapoycToOHIHBOCTh pacTeHni. X01010yCTORIMBOCTD PACTEHHIA.
Mop0o30yCTOHYMBOCTh pACTEHUI.
4. Peakius pacTeHuii Ha BRICOKOE Hellep>KaHHE COJU B TIOYBE (COJIEYCTOWIMBOCTh PACTEHUH). 3aCOIeHHE OB (COJIOHIIBI,

COJIOHYAKH, COJIO/IH).

Oco6eHHOCTH 3arpsI3HEHUS TI0YB TSDKEJIBIMH MeTaulaMH. TOKCHYHOCTD UX JJIST PAaCTCHHUMH.

PanuoycTouuBOCTb PACTEHUN U €€ MEXAHU3MBI.

3arps3HeHue atMochepsl razamMi.

Ousnonornyeckue 1 GHOXMMHUIECKHE OCHOBBI YCTOHUMBOCTH BBICIINX PACTEHUN K MATOT€HHBIM MUKPOOPTaHU3MaM.
Bropuunsiii MeTabonu3m pactenuii. Tepriensl. DeHonbHbIE coeMHEHUs (KyMapuHbl, (JIaBOHOUABI, TAHUHBIL, JINTHHH).
A30Toco,uep>1<amne BTOpUYHBIE BEIIECTBA.

© XN O

2. TecroBble 3aaanus (Cm. MeToanueckyio pa3padorky). [Ipumep:

Tema 1. OCOOEHHOCTH CTPOCHHS PACTUTEIHHON KIETKHM (OJMH WM HECKOJBKO MPAaBUIBHBIX OTBETOB)

1. Y mpokapmuoT, B CPaBHEHHUH C 3YKapHOTaMH, OTCYTCTBYIOT

a) MUTOXOHPUH; 0) XJIOPOTUIACTHI, B) TM30COMBI; T') KombieBas JJTHK

2. BmecTo MUTOXOHApUH U TUIACTUA Y IPOKAPUOT UMEIOTCS

a) me3ocomsr; 0) DI1P; B) 1M30COMBI; T') KOMILIEKC I 0JIbIKH

3. B meMmOpanax 3yKapuor...

a) OJTMH CIIOW JTUMHIOB; 0) ABa CIIOS TUTTUIOB; B) TPH CJIOS JIMIIUIIOB; T') YETHIPE CIIOSI TUTTUIOB

4. B kieTke oCymIecTBISIIOT CHHTE3 OEIKOB — TpaHC(hOpMAIMIO MaTpUIHOH, min nHpopMmarmonaoii, PHK
) MUTOXOHAPHUH; 0) puOOCOMBI; B) JIEHKOIIIACTHL; T') JIN30COMBI

5. OpraHemsl KJIETKHA, 00ECTIEUNBAIOIINE YHEPTETHUECKNE TOTPEOHOCTH KIIETOK

a) MUTOXOHIpUH; 0) pUOOCOMEI; B) IEPOKCHCOMBI; T') TU30COMBI

6.MHOFO‘-H/ICJ'I€HHBI B KJIETKaX JJUCTHEB, I'/IC OHU TECHO CBA3AHBI C XJIOPOIJIACTaMM. B Hux okucnsercs CHUHTEC3UpYyEMas B
XJIOpOIUTacTax B XoJ/1e (POTOCHHTE3a TIMKOJIEBast KHCIIOTa U 00pa3yeTcss aMHHOKHUCIIOTA TIMIIAH, KOTOPasi B MUTOXOHAPHUIX
[IpEeBpAIIACTCS B CCPHUH.

7. Pacripenenuth. B cocTaB KIIeTOYHON CTEHKH BXOIAT A) CTPYKTYpHBIE KOMIIOHEHTHI, b) KOMITOHEHTHI MaTprKca
cTeHKH, B) HHKpyCTHpYyIOIIHe KOMIIOHEHTHI U [') BemecTBa, OTKJIAABIBAIOIINECS HA TIOBEPXHOCTH CTEHKU




a) KyTHH; 0) BOCKa; B) JINTHUH; T) CyOEpUH; 1) T€MHLEIUIIONO3bI; €) NEKTHH;

K) OCNKH; 3) EJUTI0I03a

8 SIBJISICTCS BAYKHOM 4acThIO KJIETKH, €€ BHyTpeHHEH cpenoil. OHa npeacraBisieT co0oil CI0XKHYIO KOJJIOUIHYIO
cHcTeMy, KOTopas 00pa3oBaHa OelKaMy, HyKIEHHOBBIMH KHUCIOTaMH, YTJIEBOJAMH, BOJOH M APYTUMH BEILECTBAMH.
9. Pacnipenenuts. B cocTaB kineTku BXoaAT A) IByMeMOpaHHbIe OpraHelutbl, b) oqHoMeMOpaHHbIe opraHesus! 1 B)

HeMeM6paHHI>Ie OpraHeJibI:

a) IIaCTUIBL, 0) MUTOXOHIIPHUH; B) KIIETOYHOE SIIPO; T') PHOOCOMBI; 1) KIICTOUHEIH 1eHTp; e) DIIP; ) kommieke [ ompmxm; 3)

JIM30COMEI; M) BaKyOJIH;

3. Pemmrenue 3aga4 no 3agaHHbIM TeMaM. (cM. MeToauueckyio pa3padotky). [Ipumep:

Tema 1. OCOOCHHOCTH CTPOCHHS PACTUTEIHHOM KIICTKH.

1. C nomouipto, KAKUX MPUEMOB MOKHO OTJIMYHUTH )KUBYIO KJIETKY OT MEPTBOH?

2. TlobGer >nozxew BbIIEpKaH B TeUeHHE | 1 B pacTBOPE HEWTPAIILHOTO KPACHOTO, MOCJIE YETO OTOPBAIIH JIUCTBS U
paccMmoTpenu Ha cBetaoM (ore. HiskHue (B3pOCiibie) TUCThS OKPACHIINCH TIOJIHOCTBIO, CPETHHE - YACTHYHO, & Y CaMOT0
MOJIOZIOTO JIUCTa OBLT OKpAIICH TOJIBKO KOHIHK. Kak 0OBSICHNUTD MOyIeHHBIH pe3ynbTaT?

3. Kaxune 0coOEHHOCTH KIIETKH MPUAAIOT €1 CBOMCTBA OCMOTHYECKOM CHCTEMBI? UeM OTiIYaeTcs pacTUTEIbHAS KIETKa OT

ocMmoMertpa?

4. V kakoro PacCTCHHUA BBIIIC OCMOTUYCCKOC JABJICHUC KIICTOYHOT'O COKA: Y BBIPOCHICTO B TCHUCTOM BJIAJKHOM MECTC WIH Yy

pactymero B crern? Kak oOBsSCHUTE 3TH pa3nudaus’?

5. B xiretkax xakmx paCTeHI/Iﬁ BBIIIC KOHICHTpANUS KJICTOYHOI'O COKA: y PACTYIINX HA COJIOHYAKAX HMJIA HAa HE3aCOJICHHBIX

nmouBax? C geM 3T0 cBgI3aHO?

6. Kuerka c ocMoTHueckuM naBieHrneM kiaeroynoro coka 1 MIla norpysxena B pactBop KCl, ocmoTHueckoe naBieHne

koToporo 2 MIla. Uto npon3olaeT ¢ KIeTKon?

7. Yto 3aHMMaeT NPOCTPAHCTBO MEXKAY KJIETOYHON CTEHKOW M UTOILIa3MOIl B III1a3MOIM3UPOBAHHOM KileTke?

8. Knertka morpyxeHa B INCTHIUTMPOBAHHYIO BOJY. B KakoM citydae kieTka OyAeT BcachIBaTh BOAY, a B KAKOM He Oynet?
9. B 6 cocyno Hammuts! pactBopbl NaCl ¢ konnerTpanmsmu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3Ti pacTBOpEI MOTpy3miIH
MIOJIOCKH, BBIPE3aHHBIC U3 KapTO(ENbHOT0 KIyOHs, JUIMHA KOTOphIX paBHsIack 40 MM. Kak 00BsACHUTS NOTyYCHHBIE
pesynbTatsl? [lodeMy UIMHA MOJNOCOK OKa3alach OAMHAKOBOM B TPEX MOCIEIHUX pacTBOpax?

10. [IBe xuBBIE KJIETKH COIPHKAcaloTcs ApyT ¢ Apyrom. Kyna Oyner nepensuratscst BoJa, €CIIM y IEPBOM KIETKA
OCMOTHYECKOE JaBJIEHUE KIETOYHOro coka pasHo 1,1 MIla, typropnoe nasnenue - 0,4 Mlla, a y BTopoil KIeTKH

COOTBETCTBYIOIIME NOKa3zaTenu pasHsl 1,5 u 1,2 MIla?

TunoBble KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeIeHHUS
TeKyllell aTTecTaluu

KpnTeplm OIICHUBAHHUSA U IIKAJIA OIICHUBAHUSA

BoinoJsiHenue J1agopaTopHoii padoTsl. OTHeT 1O TEMe.
Brusinure caxaposbl Ha MOPO30yCTOHYNBOCTD PACTUTEIBHBIX
KJIETOK

COJIEP)KAHUE

1. OnpezneneHye BIUSHUS CaXapo3bl HA MOPO30yCTOWIHBOCTD
KJIETOK KOPHEILIO/Ia CBEKIIBL.

3AJAHUA

1. IIpuroToBUTH PacTBOPHI Caxapo3bl Pa3HON KOHIIEHTPAaLUH 1
BBICEYKH M3 KOPHETIIO/A CBEKIJIBI.

2. IIpoBecTy ONBITHI M ONPEEINTH BIMSHUE CaXxapo3bl HA
MOPO30YCTOHYHBOCTH KJIETOK KOPHEILIO0/1a CBEKJIBI.
MATEPHAJIBI 1 OBOPYIOBAHUE: 1) KopHEMIOA KpacHOR
CBEKJIBI; 2) pacTBopsl caxaposbl 0,5 M u 1 M; 3) 8%-HsIit pacTBOp
NaCl; 4) cHer wiu TONYEHBIH JIET; 5) MOBApEHHAS COJIb; 6)
HInaTesb ¥ cTakaH; 7) TepMoMeTp J1o -250C; 8) MapiieBbie
candetku; 9) 6putsel; 10) mMpobOYHOE CBEPIIO TUAMETPOM 5-6 MM;
11 MEKpOCKOII ¥ BCe 71si MUKpocKonmpoBaHus; 12) garmku [etpy;
13) ¢pubTpoBaNIbHAS OyMara;

METOAMYECKUE YKA3AHUA

[pu 3aMep3aHiK paCTUTEIBHBIX KJIETOK B MEXKKJICTHUKAX
00pasyroTcsi KpUCTAIUIBI JIbA, KOTOPIE OTTATMBAIOT BOJLY OT
kierok. Ecim nuTomiazma HeloCTaTOYHO MOPO30YCTOHYHBA, TO
OHa, HE BBIJIEp)KaB 00€3BOKMUBAHUS, @ TAK)KE MEXaHHYECKOTO
JIaBJICHUSI JIbJIa, KOATYJIUPYET, 8 MEMOPaHbl yTPauHuBalOT
noJynpoHunaeMocts. [1o okpacke pacTBopa CyAsT O CTeleHH
NOBpexIeHus KieToK. Caxapo3a U Ipyrue oJIMrocaxapuisl
TIOBBIIIAIOT MOPO30YCTOIYMBOCTB KJICTOK, BEICTYNasi B KAUeCTBE

OuenuBaeTcsi: paboTta ¢ pacTBOpaMH, CIOCOOHOCTh
HaGHIO}IeHI/IH 1 MPOBEACHUA CPABHUTEIILHOT'O
aHaJIM3a BIUSIHUS caXxapo3bl pa3Hoil KOHLEHTPAN
Ha MOPO30YCTONYMBOCTb BBICEUEK CBEKJIbI, YMEHHE
paborath ¢ npepocTaBlieHHONW HHpOPMaIel 1
MaTepuajoM, JeNaTh OOIIKe BBIBOIBI.

3 Gasa — paboTa poBeieHa MPABUIIBHO,
HAOJIIO/ICHUS U TIOJIyYCHHbBIE PE3YJIbTAThI H BBIBOJL
CJIeNIaHbl BEPHO

2 6amia — paboTa mpoBeeHa PaBUIBHO,
MTOJTYYCHHBIC PE3YJIbTAThl YACTHYHO BEPHBI

1 6ay1 — paboTa poBeicHa IPABHIBHO, WIH C
HEOOJIBIIIMMU OITOKaMU, BEIBO]] HEBEPEH.

0 6amoB — paboTa mpoBeieHa He MPaBUIIBHO U
BBIBOJI CJIEJIaH HEBEPHO




3aIIUTHBIX BEIIECTB.
Xop paborsl. 1. Beipe3ars 13 KOpHEIUIOja CBEPIIOM LIMIHHAD,
KOTOpBIN pa3fenuTs Ha 9-12 Briceyek, TOMMUHON 5 MM. [IpoMBbITh
BBICEUKH JI0 TIOJTHOTO YAAICHHS COKa.

2. B kaxxay1o mpoOupKy IIOMECTUTH OAMHAKOBOE KOJIMYECTBO
BBICCUCK.

3. B 1-10 mpoOupKy HamuTh 5 MJI BOJIBI, BO 2-F0 — CTOJIBKO e
0,5 M pactBopa caxapo3sl, B 3-1o — I M pacTBop caxapo3sl.

4, [TpuroToBUTH OXNAAUTENBHYIO CMECh U3 3 YacTeil cHera
WU JIbJIa 100aBUTH | yacTh noBapeHHoi coinu. [lepememars.
Temmeparypa cmecu moimkHa ObTe -200C.

5. [Torpy3uTh Bce mpoOUpKH B 3Ty cMech Ha 15-20 MunyT,
TMIOCJIE YEeTO TOCTABUTh B CTaKaH C BOJIOM KOMHATHOM
TeMIIepaTyphl.

6. [Tociie MOTHOTO OTTaWBaHMS OTMETHTH OKPACKY KHUAKOCTH
B IIPOOMPKAX U OKPACKY BBICEUEK.

7. [TpoBepHTh KU3HECTIOCOOHOCTH KJIETOK, CIIENIaB CPe3bl U3
pa3HBIX MPOOUPOK U OIycTUB UX B pacTBop 8% -ro NaCl. Ilox
MHUKpPOCKOTIOM 4epe3 20 MUHYT IPH MaJoM YBEJINYECHUH IIOCUUTATh
KOJIMYECTBO IIa3MOJIM3UPOBAHHBIX KIIETOK.

8. 3anoaHUTh TaOJHILY:

BapuanT onbitalOkpacka Hapy)HOTO pacTBopalOkpacka
BbIceuek|KoaryecTBO MI1a3MONIN3UPOBaHHBIX KIIETOK, %

Bogna

Caxaposza 0,5 M

Caxapoza 1M

KOHTPOJIBHBIE BOITPOCHI
1. B yeM paznuuus Mexay BapHaHTaMU OIBITa?
2. Kak 3ammuiaeT caxaposa KJIeTKA KOPHEII01a CBEKJIbI?

Pemenne tecros.

1. KapoTHHOWIBI OTJIONIAIOT CBET

a) B CHHE-(DMOJIETOBOH M CHHEH 9acTsIX CIEeKTPa;

0) B JKENTO-3€J€HON M OPaH)KEBOH YaCTAX CHEKTPA;

B) B OPaH)XE€BO-KPACHOI 1 (PHOJIETOBOM YacTAX CHEKTPA;

T') B OPaH)KEBO-KPACHOM M KEITOH 4acTAX CHEeKTpa

2. Jlns KakWX pacTeHHU XapaKTePHBI (YUKOOMITHHEI

a) Bozmopociel; 0) MXOB; B) JMIIAWHUKOB, T') BBICIIHX
pacTeHui

3. Cxonpko Monekyn AT® obpasyeTcs mpH MUKIAIECKOM H
HEIUKINIeCKOM GoTodochoprInpoBaHun

a6 6)5 B4 13

Ot 0,5 1o 15 6atoB (B 3aBUCHMOCTH OT KOJIMYECTBA
TECTOB U MPABUIbHBIX OTBETOB)

OreHHBaeTCs YPOBEHD 0a30BBIX 3HAHHUH IO
(U3NOJTIOTHN PACTCHUH, YMCHUE BBISBIATH
OTIIMYUTENbHBIC TPU3HAKY PACTEHUH.

Bonpocsl ¢ pa3BepHyTHIM BADHAHTOM OTBETA.

1. Tlonsitue pocT U pa3BUTHE PACTCHUI.

2.  MakpoasieMeHTBHI.

3. YCTOWYMBOCTH PaCTEHHI K HU3KUM MOJIOKHUTEIbHBIM
TeMmIeparypam.

OreHUBaeTCSl yMEHUE TaBaTh MPABUIBHYIO
XapaKTEPUCTHKY TI0 TIOCTABJICHHBIM BOIIPOCAM:

3 Gayuta — JaH TOJHBIA UCYEPIIBIBAIONINI OTBET Ha
BOIPOC.

2 Gayuta — B OTBETE JIOIMYIICHBI HECYIIIECTBCHHBIC
OIIHOKHU.

1 6ayut — OTBETHI HETOJHBIC U TOMYIICHBI OIIIHOKH.
0 6ayUTOB — AOMYIICHBI CEPhE3HBIC OLIHOKH, TaH
(bparMeHTapHBIN OTBET.

OTpadoTKa NPOoNMyMeHHBIX 3aHATHIA.

Or 1 6amna go 10




5.2. OueHo4yHbIe MaTepHAJIbI 1J15 NPOBEAEHUs IPOMEKYTOUHOI aTTecTalNu
1. [lepeyeHb BONMPOCOB K 3a4eTy:

1. [Ipeamer, 3aaun, acreKThl, ypOBHHU, HAIIPaBIEHHs (PH3HOJIOTHN PACTEHUI.
2. CBs13b QU3MOJIOTHHU PacTeHUH C IPYTUMH OMOJIOTHYECKUMH HayKaMu.
3. OObekT u3ydeHus HU3HoIOruK pacTeHuid. KieTka - kak OpraHu3M U Kak dJIeMEeHTapHasl CTpyKTypa MHOTOKJIETOYHOTO

OpraHu3Ma 3€JICHOT'O PaCTCHUS.

4. Cneunduyeckrne 0cCOOEHHOCTH PaCTUTENLHOM, TPUOHOM U )KMBOTHOW KJIETKH.
5. OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI 9yKapHOTHOH KJICTKH.

6. DU3NKO-XUMHYIECKHE CBOWCTBA MPOTOILIA3MBI (IIPOHUIIAEMOCTD, BSI3KOCTb, IBIDKCHHE 1 JIP.)
7. VcTouHnKH 2HEPTHUH B OMOJIOTHICCKUX CHCTEMaX. ABTOTPO(GHOCTD U TeTepOTPOPHOCTD.
8. CymHocTs 1 3HaueHue potocunresa. Paboter K. A. Tumupsizesa.

9. [TUrMeHTHBIE CHCTEMBI.

10. XI0poHILITEL.

11. OUKOOWITUIIPOTEHHEI.

12. Kaporuaonner.

13. [epBuunbIe IpoIIECCH POTOCHHTE3A.

14. TemuoOBas craaus GoTOCHHTE3A.

15. doroasIxanue.

16. Hukn X»a-Ciska-Kaprmiosa.

17. CAM- T Metaboim3ma.

18. OcobenHocTH (POTOCHHTE3a y pAaCTCHUI Pa3HBIX 9KOJIOTMYECKUX TPYTIIL.

19. Okonorus GOTOCHHTE3A.

20. VYdeHne o IpIXaHUH. 3HAYCHUE U CYITHOCTb.

21. Teopus nerxanus [Tamnaguaa.

22, IlepexucHas Teopus okucieHus baxa.

23. Teopus gprxanus u 6poxxerns Kocteraesa.

24. [erTo3oMoHODOCPATHBIH ITyTh OKACICHUS TITFOKO3HI.

25. I'nukonus.

26. PaznuynHbie BUABI OpOKEHHUSI.

27. uki Kpeodca.

28. I'mHoKCcHIaTHBIN IIUKII.

29. DKOJIOTHS bIXaHHUS.

30. 3Ha4YeHne BOJBI B JKU3HEACATEIbHOCTH PACTCHHUH.

31. OCHOBHBIE 3aKOHOMEPHOCTH IOTJIOIIEHHS BOABI KIIETKOM.

32. MexaHu3M NepeiBUKEHHS BOJIBI 110 PACTEHUIO.

33. [Tyt GJIMKHETO U AaJbHET0 TPAaHCIIOopTa.

34. Brigenienne BoJIbI pacTeHUEM.

35. I'yrranus. Tpancnuparys.

36. YcThudHAA U KYTUKYJISIPHAS TPAHCIIHPALUSL.

37. OcobeHHocTH BOAOOOMEHA y pacTeHHH Pa3HbIX IKOJOTMYECKHUX IPYIIL.

38. Poinb pacTeHnii B KpyroBopoTe MHHEPAJILHBIX JJIEMEHTOB B OHochepe.

39. IToTpeOHOCTh PaCTEHHUI B SJIEMEHTAX MUHEPAILHOTO MUTAHHUS.

40. Krnaccudukanus MuHepanbHbIX 3JIEMEHTOB, HEOOXOIUMBIX ISl PACTEHH.
41. ®u3M0I0r0-OMOXMMHUYECKast POJIb OCHOBHBIX JIEMEHTOB ITUTAHHS.

42. A3sor. Cepa. ®ocdop. Kanuii. Kanpuuit. Marauid.

43. MuxkposnemeHTsl. COBpeMEHHBIE TIPEACTABICHHUS O PO MUKPOIJIEMEHTOB B MeTab0IM3Me PacTeHUH.
44. BripamuBanue pacTeHuid 6€3 MOYBEI.

45. ITurarensHble cMecu. [ uaponoHuKa.

46. KopHeBoe nuraHue Kak BakHeHIHni GpakTop ynpasieHus IPOIYKTHBHOCTBIO U KAYECTBOM ypOKast

CEIILCKOXO3SICTBEHHBIX PACTEHUH.
48. Y nobpenus.

49. Pocr 1 pazBurue. OHTOrEHE3.

50. Orarsl OHTOr€He3a BBICHINX pacTeHHH. FOBeHMIBHEBIN 3Tar. DTamn cTapoCcTH M OTMHPAHUSL.
51. JuddepenunpoBka u pocT pacTeHui.

52. Perenepanus y pactenuil.

53. BimsiHue akTopoB BHEIIHEH Cpebl Ha POCT pacTeHui.

54. @DUTOrOpMOHBIL.

55. Vcnonb3oBaHHE CHHTETHUECKHX PErYJISITOPOB POCTA B PACTEHUEBO/ICTBE.
56. CnocoObl IBMKEHUS y pacTeHUH. BHyTpUKIIeTOUHbIE IBYKEHNSI.

57. PocToBrIe 1BMKEHUS.

58. Typropasie 06paTUMbIE IBHKEHHSL.

59. Croco0bl 3aUTHI ¥ HaIEKHOCTh PACTUTENILHBIX OPraHH3MOB.

60. ®dusnonorus crpecca.




61.

3&0yX0yCT0171‘IHBOCTL nu yCTOﬁ‘IHBOCTL K MCPErpeBy.

62. VY CcTOWYMBOCTD pacTeHUN K HU3KUM TeMIIepaTypam.
63. CoeycTOHIHBOCTb.

64. Y CcTOWYNBOCTD K HEJJOCTATKY KUCIOPO/Ia

65. I'a30ycTOMYMBOCTD.

66. PagmoycroiunBOCTS

67.

YcToianBOCTh pacTeHNi K HH()EKINOHHBIM OOJIE3HSIM.

2. TunoBbIe KOHTPOJIBHBIC 3a1aHUS 1JIA HpOMe)KyTO‘{HOﬁ arrecraumuun

IInannpyemslii
o0pa3oBaTe/bHbI pe3yJbTaT
(KoMmeTeHIUsl, UHIAUKATOP) !

TunoBBIE KOHTPOJIbLHBIE 3aAaHUS U CIIOCO0
MpOBeAeHHS MPOMEKYTOYHOMH ATTECTAINH 2
(2—-3 npumepa saoanuii)

KpuTtepun ouennBanus n
IIKAaJIa OeHNBAHHUS 3

OIIK-1.3: Ucnonb3yet 6a30BbIC
3HaHHMs OOTAaHUKH, 300JI0THH,
MHUKPOOHOJIOTUH, SKOJIOTUH U
MTOYBOBEICHUS B
poheCCHOHATBHOM
JeSITeIIBHOCTU

Pemenue 3anau:
1 K cnmpToBOI1 BBITSKKE U3 3€JIEHOTO JIUCTa
00aBIIM BIBOE OOJIBIINI 00beM OEH3HHA, B30T 1
nanu orctosThes. KakoBa OyzeT okpacka CIMPTOBOTO U
Oen31HOBOTO ciioeB? Kak 310 00bsCHUTE?
2. K cripToBOH BEITSDKKE U3 3€JICHOTO JINCTA 00BN
HecKoIbKo Karens 20%-Horo pactBopa KOH, nprmim
OCH3MH, TIIATEIBHO B30OONTAIN U JAJIM OTCTOAThCS. KakoBa
OyzeT okpacka cnimpTa 1 OcH3nHa? Kakue BemecTsa OyayT
[PaCTBOPEHBI B yKa3aHHBIX PACTBOPHTEIISIK?

3. C IOMOIIBIO KaKOW PeaKIMK MOXKHO JIOKa3aTh, 4TO

B MOJIEKYJIC XJIOPO(DHUILIA CONCPIKUTCS ATOM MarHUs?

10 3amau
NmeeTtcs nonHoe BepHOE
peleHue, OIHOM 3a1auu,
BKJIIOYAIOLIEE NTPAaBUIIbHBIN
otBeT — 0,5 Gamna.
JlaHo BepHOe pelieHue, Ho
TMOJIYUCH HeraBI/IJ'II)HI:Jﬁ OTBET
13-32 OMIMOKY B HAITUCAHUH
YPaBHEHUS peakUUU WIIN
apugmernueckoit omubke — 0,3
baa.
Penrenue ve nano — 0 6aos.
3aueT/ He3aueT

TecToBble 3aaHus:

1. BBex noHsiTHE CTpecC -

a) I.Cenbe; 0)H.E. Beenenckuii;

B) KA. TumupszeB; r) Y. lapBun

2. Ilpu crpeccax B KieTKax BO3pacTaeT Co/lepKaHe
a) OenkoB, caxapoB;  0) yIrIeBOJIOB, MPOJIWHA;

B) JKHPOB, Caxapos; T') YIJIEBOIOB, KHPOB

3. Pacrenus, npouspacraroiye Ha 3aCOJIeHHbBIX
Ho4Bax —

a) TIMKOraouThl; 0) IBrajio(UTHL;

B) KPUHOTAJIO(MHUTHI; T) COTEBBIACISIONIUE TAIOPUTHI

[Ipasunvho svlbpan eapuanm
omeema — 0,5 bania

Tect u3 20 3amannii




MMPUJIOKEHHE 2

8. METOAWYECKHNE MATEPHUAJIbBI JJIS1 OBYYAIOINUXCS 11O OCBOEHUIO JUCHUITJIMHBI

1. MeToanvyeckne peKOMEeHAALUH MO MOATOTOBKE U BBHIMOJHEHUIO JTa00PATOPHBIX 3aHATHH.
Bce maGopatopHble 3aHATHS IOJDKHBI OBITh BBIOJIHEHBI B XOAE HM3YUCHUs Kypca ISl IOJNydeHHs 3adeTa. PaboTs]
BBITIOJHAIOTCA B ayAWTOPHUH C HCIIOIb30BAaHWEM pabodeil TeTpaam, Ie OTPaKaroTcs BCE MOJTyYEHHBIE PE3YNbTaThl B X0
paboT. YCTHO paccMaTpuBarOTCs KOHTPOJIBHBIE BOTIPOCH MOCTE KaXXI0H 1ab0paTOpHOM padOTHL.

IIpumep padoThl N3 MeTOAMYECKON pa3padoTKH.

JIABOPATOPHAS PABOTA 11. Onpenenenue cocymiei CHITBI YIPOIICHHBIM MEeTOI0M (110 A. Y pummpyHry)
COJZIEP’)KAHME

1. Onpenenenne cocyreit CHITBI KIIETOK YIPOIIEHHBIM METOJIOM Y KIIyOHeH KapTodes.

3AJAHIA

1. [IpuroToBUTH PACTBOPHI HYKHOW KOHIICHTPALIHH.

2. [TpoBecTH ONBITH M U3YYHUTH BIMSHHE KOHICHTPAIIMU PACTBOPOB Ha COCYIIYIO CHIIy PACTUTENBHBIX KIETOK.

MATEPHAJIbI U OBOPYJJOBAHMUE: 1) xiry6uu kaprodenst; 2) 1 M p-p NaCl wnm caxapo3ssr; 3) ckanblielnb; 4) TuHelKa; 5)
MM Oymara; 6) hunbTpoBansHas 6ymara; 7) 8 mpoGHpOK B IITATHBE; 8) cTaKaH ¢ BojIoi; 9) ojHOpa3oBbIe mmnpuiisr; 10)
mpoboyYHOe CBEpIIO.

METOJMYECKHUE YKA3AHUA

[ToctymuieHne BobI B KJIETKY OMPEENseTcs €€ cocyleit cuitoil (S), KoTopas 3aBUCHUT OT CTENICHH HACHIIIECHUS KIETKUA BOJIOM.
OmnpezeneHue cocyliel CHIIBI KJIETOK YIPOIIEHHBIM METOJOM Y PIINPYHIa OCYIIECTBISAETCS yTEM N0100pa paBHOBECHOTO
pacTBopa, B KOTOPOM HE IIPOMCXOANUT HU MOTEPH, HA MOTJIOIIECHHS BOIBI KJIETKaMH. JJOCTOMHCTBO JaHHOTO METOa — IIPOCTOTA
¥ BO3MOXKHOCTH HETIOCPEJCTBEHHO HAOIIOaTh 32 N3MEHEHHEM Typropa B 3aBUCUMOCTH OT CTENICHH HACHIIIEHHS KIETOK BOJOM.
Lens paboTHI: ONpeneNuTh COCYIIYIO CHITY KIETOK KITyOHEeH MITH KOPHEIUIO/IOB.

Texuuka 6e3omacHocTH: PaboTa ¢ pacTBopamu coeii

Xonx pa6otsl. 1. [IpurotoButs B podupkax mo 10 Mi pacTBOpsI cieAyoommx konnenTpanwii: 0,1; 0,2; 04; 0,6; 0,8 cmemmBas
cooTBeTcTBYIOMIHE KomuectBa 1 M p-pa NaCl u Boasl. B oaHy U3 mpoOUPOK HATUTH MPOCTO BOY.

2. Beipesars u3 xiyOHs kaprodens opycku nmunoit 40—-50 MM, mmpuHoi okoo 10 MM M TONIIKMHON puMepHoO 3-5 MM (pe3ath
JydlIe Ionepek KiayoHs). BaskHo, 4To0bI Bce OpyCKH UMENH OAMHAKOBBIE Pa3MeEpHl.

3. M3mepuTs nomydeHHbIe OPYCKH IO JUIMHE U IOMECTUTD B PACTBOPHI 110 OJTHOMY KyCOUKY.

4. Yepes 30 MuHyT OpYCKH BEIHUMAIOT U3 PACTBOPOB M CHOBA N3MEPSIIOT.

5. Pe3ynbTaThl 3aMMCHIBAIOT B TETPAb.

H3oToHMuecKuit KO3 GUIMEHT I pacTBOPOB ciieAyonmx koHnentpanuit: 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 MPUUMHY U3MEHEHUsI Pa3MEPOB MOJIOCOK B PACTBOPAX PA3HOW KOHIIEHTPALIUH.

KOHTPOJIbHBIE BOITPOCHI

OcMoTHYECKHE SIBIICHUS! B PACTUTEIILHOM KIIETKH.

Kak u3MeHUTHCS pa3Mep MOJIOCOK B PACTBOPaX Pa3HON KOHLIEHTpALUH?

2. Mertoanyeckne MaTepHaJbl /ISl CAMOCTOSITEbHOWH PadoThI.

CamocTosiTesbHbIe padOTHI PECTABIIOT CO00I OJIMH U3 OCHOBHBIX BUIOB YU4e€OHOM! EsATENbHOCTH CTyIeHToB. Ha
COBPEMEHHOM 3Tare 00pa3oBaHus 3TOMY BUy AEATEIHHOCTH MIPUAACTCS CYIIECTBEHHOE 3HaueHne. Brimoianenne
CaMOCTOSATENBHBIX paboT CIOCOOCTBYET CO3HATEILHOMY YCBOCHHUIO TEOPETHYECKOTO MaTepuaia, BHIpabOTKe HABBIKOB pabOTHI C
JUTEpaTypoi, TOMOraeT B MOATOTOBKE K 3a4eTy. KpoMe Toro, 3T0 0JJMH U3 BU/IOB TEKYIIEr0 KOHTPOJIS B PEHTHHIOBOH CHCTEME
o0ydenus. OCHOBHasI 4acTh Hpe/IaraeMbIX 3a/laHUH [T CAMOCTOSITEIbHON pabOThI HalleJIeHa HAa U3Y4YEeHHE TEOPETHIECKOTO
Mmarepuana. s caMoCTOATEIbHOTO U3YUYEHHsSI CTyICHTaM IIPEJIOKEH MaTepHall, KOTOPhIH He pacCMaTPUBASTCS HA JIEKIHIAX
WIIM pacCMaTPHUBAETCS JIUIIB 0030PHO.

CamocrosiTenibHas paboTa IMPoBepseTCs B X0/1€ J1a00PaTOPHBIX 3aHATHI B METOJMYECKHX YKA3aHUSX, C TOCIEIYIOIINM
KPUTHYECKHM aHAJIM30M M apI'yMEHTHPOBAHHBIM MIPECTaBICHUEM COOCTBEHHOW TOUKHU 3PEHHUs B BUJE TIPE3CHTALINH WX
JIOTIOJIHUTENBHOTO JIOKJIa/la U TIPEMUPYETCsl AOTIOJIHUTEIbHBIMH OalIaMu.

3. TpeGoBaHus K PeliITHHI-KOHTPOJIIO (JUISI 3a4eTa)

Mopyan Tembl Bunasl paéor BaJjibl
5 cemecTp
I Mmopynn Texymmii. Tembr: NeNel-4 KonrpomnbHas pabora. Pemenne 25
3agau. TecTsl.
Ortuer no Teme. 25
Hroro: 50
Texymmii. Tembr: NeNe5-8 KonrpomnbHas pabora. Pemenne o5
11 MOAYJ1b 3ana4. TecThl.
Otuer no Teme. 25
Hroro: 50

Bcero: 100




9. CpeeHust 00 00HOBJICHHH padoyeil MPOrpaMMbl JHCHHMIIIMHBI (M1 MOXYJIS)

IL.11.

OO0HoBJIeHHBIH pa3fen padoyei
NMPOrpaMMbl JIMCUMILUIMHBI

Onucanne BHECEHHbIX
H3MeHEeHHH

PexBHM3UTBHI JOKYMeHTA,
yTBepIUBIIEro
H3MEHEeHUs

Eal i d N




