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1. LIEJIM Y 3AIAYM JUCLUATITAHBI

Henn:| M3yueHne TeopeTHIECKUX 3HAHUH Pa3HOOOpasus paCTUTENBHBIX OPIaHU3MOB U IpHOOB, METOIOB HUCCIIEA0BAHMS,
KJIacCU(UKAIMY 1 OIMCAHUS UX OMOJIOTHYECKHX, (PU3NOJOTMYECKUX U AKOJIOIHYECKUX 0COOCHHOCTEH.

3agaum :

1.

I/I3y‘IeHI/Ie OCHOBHBIX CBe)leHI/Iﬁ 0 (I)I/I3I/IOJ'IOFO-6I/IOXI/IMI/I‘{GCKI/IX poneccax, NPpOUCXOAAINX Ha pa3HbIX YPOBHIAX

OpraHU3alM{ PACTUTEIIBHOTO OPraHH3Ma;

2.

I/I3y‘IeHI/Ie COBPCMCHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 10 OCHOBHBIM HaIllpaBJICHUSAM (1)I/ISI/IOJ'IOFI/II/I paCTeHI/Iﬁ — paCTHTeJ’ILHOﬁ KJICTKH,

(boToCHHTE3Y, ABIXaHUIO, BOAHOMY 00MEHY, MHHEPaTbHOMY MUTAHHIO, POCTY M Pa3BUTHIO PACTEHHUS, YCTOHIMBOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pasgemn) OIT: |B1.0

2.1| TpeGoBaHusl K NpeIBAPHUTEIHLHON MOATOTOBKE 00y4AIOIIEr0Cs

2.1.1| Anaromus u Mop(hoJIOTHS PacTCHUI

2.1.2 Mukpobuonorus

2.1.3|uTpomykuus 1 aKKITUMaTH3AIHsI PACTCHUIH

2.2| IucuMmianHbI (MOIYJIM) U PAKTHKH, JUISI KOTOPBIX 0CBOEHHE JAHHON JTHCHHUILIHHBI (MOYJIs1) HEOOXOUMO KaK
npeaunIecTByoee:

2.2.1|11BeTOBOACTBO

2.2.2|JIekapcTBeHHBIE M 3PUPOMACITUUHBIC PACTCHUS

2.2.3|ITnogoBomcTBO

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUWS IO JUCIUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMBIMU

PE3YJIbTATAMHU OCBOEHUS OGPA3OBATEJILHOM ITPOI'PAMMBbI

4. CTPYKTYPA U COJEPKAHUE JTUCHUIIJIMHBI (MOAYJIA)

Kon HanmenoBaHnue pa3iesioB d TeM Bup 3a- | Cemectp /| Yaco | Hcrounuxku | Ilpumeuyanue
3aHATHS HATUS Kype
Pasznea 1. BBEJIEHUE
11 ®Duznosorus pacTeHui - Hayka 0 QYHKIHAX Jlex 5 1

PaCTHTENBHBIX OPTaHU3MOB. ACIIEKTHI (PU3HOIOTHH
pacrenuid. [Ipenmer ¢uznonorun pacrenuii. CBs3b
(U3HONOTHH PACTEHUI C IPYTHUMH OHOJIOTHIECKUMHU
HayKaMu - Ouoxumueil, Ouopusukoi, MoeKynspHon
Ononorueii, renernkoil u aAp. Cnenudurka 3agad
(uznonorunyeckux uccienoBanuid. Coueranue
Pa3NMYHBIX YPOBHEH HCCIIeIOBaHUS (CyOKICTOUHBIMH,
KJICTOYHBIH, OPTraHU3MEHHBIH, YPOBEHb OHOIICHO3)
Kak HeoOXO0IMMOe YCIIOBHE Tporpecca
¢uroduzuonoruu. OOBEKT HU3UOIOTUU PACTEHUH -
OpTaHU3MBI (3YKapHOTHI), OCYLIECTBIISIONIHIE
(oroaBTroTpoHBIN 00pa3 xu3HU. Kocmuueckas poib
3€JIEHOTO PacTEeHHs. DTalbl Pa3BUTHS (PU3NOIOTHH
PacTEeHUA, UX CBSI3b C OOIIUM Pa3BUTHEM
PacTeHUEBOCTBA U HOBBIX OTpacieit
onorexHosorny. GU3HOIOTHIECKHE OCHOBBI
MPOAYKTHBHOCTHU pacTeHHiH. OCHOBHBIE IPOOIEMBI
COBpEMEHHOH (PUTOPU3NOIIOTHH.

Pazgen 2. TEMA 1. OCOBEHHOCTHU
CTPOEHUS PACTUTEJBLHOM KJIETKH

2.1 Knerka kak opraHusm U Kak dJieMeHTapHas Jlek 5 1
CTPYKTYpa MHOTOKJIETOUHOI'O OPTaHU3Ma 3€J1€HOI0
pacternus. Crenududeckie 0ocoOeHHOCTH
PacTUTENBHOM, )KUBOTHON U TPUOHOH KIICTOK.




2.2

CBOKCTBO BSI3KOCTH LUTOIUIA3Mbl PACTHTEIbHBIX
KJIETOK. BiusiHue TeMnepartypbl, peakuuy Cpesl 1
SIIOBUTBIX BEIIECTB HA IIPOHUIIAEMOCTh KJIETOYHBIX
MeMOpaH. HakonneHnrne HEHTpanbHO KPacHOTO B
MOJIOJIBIX U CTapbIX PACTUTEIBHBIX KJIETKaX.
[Ipmwxu3HEHHOE OKpalIMBaHNe KIETOK HEHTpaTbHBIM
KpacHBIM IIpU pa3HbIX 3HaueHUsX pH.

JIab

2.3

OHU3NKO-XUMUYECKHE CBOMCTBA MPOTOILIA3MBI
(IpOHUIIAEMOCTb, BA3KOCTb, DJIACTUYECKUE CBOICTBA,
Pa3apaKuMOCTh, ABHKCHUE IIUTOIIA3MbI U OPTaHOUIOB
u 1.71.). X pusnonoruyeckoe 3Ha4ueHUE M POJIb BO
B3aMIMOJICHICTBUH PACTEHUS C BHEIIHEH Cpeao.

Cp

Pazpea 3. TEMA 2. ®OTOCHHTE3

3.1

CymrHocTh 1 3HaueHue ¢porocunTesa. Mcropus
pa3BuTHA yueHus o ¢poTocunTese. Micropuueckoe
3HaueHue pabor K.A. Tumupszesa. O0iee ypaBHeHUE
¢doTocuHTE3a, €ro KOMIOHEHTHI. Poib hoTocHHTE3a B
IpoLeccax SHEPreTHIECKOTo U IIIACTHIECKOro oOMeHa
pacTuTesbHOro opranusma. @oTOCHHTE3 Kak IIPOLIECC
TpaHc(OpMaIK SHEPTUH CBETA B SHEPTUIO
XUMHYECKUX CBSI3€H.

@DOoTOCHHTETHIECKHH armapaTr pacTeHuUs
CTpyKTypHas opraHusaiys (POTOCUHTETUUECKOTO
anmapata. CTpoeHHe JIMCcTa Kak oprana GpoTocuHTesa.
XnopomnacTsl. OCHOBHBIE 3IEMEHTBI CTPYKTYPBI
XJIOPOILIACTOB - IBOWHAsE MeMOpaHa, MaTpUKC,
TUJIAKOUJIBI, TpaHbl. OHTOTreHEe3 XJIOPOILIACTOB.
DBOJIONHUS CTPYKTYPHI (POTOCHHTETHYECKOTO arapara.
[IurMeHTH! X10pOoIIacToB

[MurmeHTHBIE CHCTEMBI (POTOCUHTETHUECKHX
OpraHu3MOoB. XJIOPOGUILIBL. Kaporunounasl.
OUKOOMITHITPOTEHHBI (OHMITUXPOMOIIPOTEHHBI,
¢buxoOwunel). PactipocTpaHeHue, XUMUUECKOE
CTpOEHUeE, CIIeKTpallbHbIe CBOMCTBA. Pob B
doTocunTese.

CBeToBBIC peakuu (pOTOCHHTE3a

[epBuunbie nponecckl  porocuuresa. [lornomenne
CBETA MUTMEHTaMU. DJIEKTPOHHO- BO30OYKIECHHbIE
COCTOSIHUS TATMEHTOB (CHHTJIETHOE, TPUIUIETHOR).
ITpenctaBneHue o GOTOCUHTETUIECKON €IUHUIIE.
Peakunonnslie neHTpsl. Luknnueckuii u
HELUKJINYECKUH TPAHCIIOPT HIICKTPOHOB.
Dotodochopunuponanue.

Jlex

3.2

XUMHYECKHE CBOMCTBA MUIMEHTOB 3€JIEHOT0 JIUCTA.
Paznenenue NurMeHTOB METOAOM OYMa>KHOM
xpomaTorpadun. CBolcTBa XIOpodHIIIa.

JIab




3.3

IIyTH CBSI3BIBAHUS YTIICKUCIOTHI

TemHuoBas cTaaust HOTOCHHTE3a. XUMU3M PEaKIUi
rukia Kanpeuaa. [TepBudHbIC MPOAYKTHI (POTOCHHTE3A,
ux npupoaa. [lepBuunslii cuaTe3 yraeBonos. Lukin
Xsu-Cmaka-Kapnunosa. CAM - tun metabonusma. Mx
aKoJsiornueckas posib. Doroapixanue. Xumusm,
JIOKAITU3ausl B KIIETKe, (PU3NOIOrHYeCcKOe 3HAUCHHUE.
3aBUCUMOCTB (POTOCHHTE3A OT ()AaKTOPOB BHELTHEH
cpenbl. CoBpeMEHHOE IIPIMEHEHHE

Okonorusi OTOCHUHTE3a. 3aBUCUMOCTh (POTOCHHTE3a OT
BHEIUIHUX YCJIOBHUIl U COCTOSIHUS OpraHu3Ma. BriusHue
KoMIuiekca (akTopoB Ha (potocuHTe3. OCOOCHHOCTH
(hOTOCHHTE3a Y pacTeHHUI Pa3HBIX IKOJIOTHYECKUX
rpynn. PoTocuHTE3 B YCIOBUSAX MPOMBIILICHHON
(DUTOTPOHUKH U B 3aMKHYTBIX SKOJIOTHYECKUX
cucreMax xu3zHeoOecrieueHus. Vcrnonb3oBanue
Pa3IHYHBIX TPYII PACTEHHUN (OBOIIHBIX, TUIOJJOBBIX,
JIEKapCTBEHHBIX H JIP. TPYIII) B OMOTEXHOIOTHH.
DoTocuHTe3 U 00IIast TPOAYKTHBHOCTD PACTUTEIBHBIX
OPTaHU3MOB.

Cp

16

Paznen 4. TEMA 3. IbIXAHUE PACTEHU

41

PasButue npezncraBieHuil 0 pupoje MEXaHU3MOB U
MYTSAX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MpeBpalieHui B KJleTKe. Bkiiag oTeuecTBeHHBIX U
3apyOe)KHBIX YUCHBIX B CTAHOBIICHUE M Pa3BUTHE YICHHUS
0 JIbIXaHUH KaK COBOKYITHOCTH ITPOIIECCOB
OGHMOJIOTUUECKOTO OKHUCIIEHUS. Teopuu MeXaHu3MOB
OHOJIOTMUECKOTO OKHUCIICHUS. Teopus AbIXaHus
ITanmaguna, [lepexucuas Teopust okucnenus baxa.
Teopus KocteraeBa. bruonorndeckast poiib IbIXaHUSI.
Karanutiueckue cucreMsl IbIXaHUs (IETHAPOTeHA3HI,
OKCHJa3bl, KapOOKCHIIa3sl, TpaHchepassl U JIp. ).
Muroxonapun. VX cTpykTypa U GyHKIHU.

Jlex

4.2

OmnpeneneHne HHTCHCUBHOCTH JbIXaHUS 110 KOJIUYECTBY
BBIICNICHHOTO JHOKCHIa yraepona (mo I1.
Boiicen-Menceny). BiusiHue TeMmepaTyphl H peakuuu
Cpenbl Ha aKTUBHOCTH B-PpykTodypaHo3unassl.

JIab

4.3

THITBI OKUCITHUTENFHO-BOCCTAHOBUTEIIBHBIX PEAKIMH
IlyTn OKHCJIEHUS! OPraHMYECKHUX BEIECTB B KIIETKE.
OCHOBHBIC ITyTH AUCCUMUISLIUHN YTIEBOIOB.
IenrozomonodochaTHBIN MyTh OKUCIEHHS TITIOKO3BI

€T0 POJIb B KOHCTPYKTUBHOM oOMmeHe KiIeTKd. [ mKoms.

Paznuunsle Buasl 6poxenus. [uxn Kpebea.
I'muokcunatHei nuKiI. XapakTepucTHKa OCHOBHBIX
cramuii nukioB. OkuciutenbHoe GocdopunrupoBaHue.
OHepreruyueckas 3h(HEeKTUBHOCTB MpoIiecca.
3aBUCUMOCTD JBIXaHHs OT (JAKTOPOB BHEIIHEW CPEJIbI.
3HadyeHue

Oxonorus npixanus. KonmuecTBeHHbIE OKa3aTeu
ra3oo0MeHa (TIOTJI0IIEeHIE KUCIOPO/1a, BbIICJICHHE
YIJIEKUCTIOTHI, ABIXaTeIbHBINH KO3 duImenT u ap.).
3aBUCUMOCTD JBIXaHHS OT BHEIIHUX U BHYTPEHHUX
(axTopOoB. 3HaueHue mmpornecca JIbIXaHus B
JKU3HEJESITeIbHOCTH PACTUTENILHOTO OpPraHn3Ma.

Cp

Pasznen 5. TEMA 4. BOJHBIN PEKUM PACTEUM




5.1

OCHOBHBIE 3aKOHOMEPHOCTH MOTJIOLICHHS BOJBI
kietkoit. HabyxaHue OMOKOJIIONI0B, OCMOC-SIBJICHUS,
Jie)KalIye B OCHOBE MOCTYIJICHHSI BOJIbI B PACTCHHE.
HarspkeHne BOIBI B cOCyIax; 3HAYECHHUE CHIT
MOJIEKYJISIPHOTO clierieHus. [Iporecchl Kore3un u
aJIre3UH.

Beinenenue Bojbl pactenueM. ['yTranus,
TpaHCITUpanys, GU3HOIOTHIECKOE 3HAUCHNE ITHX
npoueccoB. KonnuecTBeHHBIE MOKA3aTEIH
TPaHCITUPAIAK: HHTEHCHBHOCTb, TIPOAYKTHBHOCTS,
TPaHCITUPANUOHHBINA KOA)UIMEHT. Y CThUYHAS U
KYTHKYJISIPHAS TPAHCITHPAITHSL.

Jlex

5.2

Omnpenenenre cocymeil CHIIbI PaCTHTEIBHBIX KIETOK I10
W3MEHEHHUIO KOHIIEHTPALMU PacTBOPOB (METOJI CTPYeK
B.C. llapaakosa). OnpenenieHre COCyIIeH CHITbI
YIIPOLIEHHBIM METOIOM (110 A.Y pHInpyHry).
Onpenesnenue BOJIOIPOBOAUMOCTH JIPEBECHHBL.

JIab

5.3

CrtpoeHune yCThUIl U MEXaHU3MBbI UX ABIKEHUH,
BIIMSIHHE CBETA. Y CTBUYHOE U BHEYCTEUYHOE
peryaupoBaHue TPaHCIIUPAIUU. BiusHIe BHEITHIX
(haxTOpOB Ha MHTEHCHBHOCTH TPAHCTIMPAIHU (CBETA,
TeMIIepaTypbl, BIaXKHOCTH BO3yXa U IOUBBI U Jp.).
CyTOYHBIN X0/ TpacIHpaIiy.

DKoJIOTHS BOTOOOMEHA pacTeHUHA

Oco0eHHOCTH BOZOOOMEHA Y pacTeHUH pa3HbIX
JKOJIOTHUECKHUX TPy (KCepopuTOB, ME30(hUTOB,
rurpo¢uroB, ragouToB) U IIyTH aJaNTalK Ha
BIIMSTHHE BHEITHHUX (PaKTOpoB. Bkiiag oTeuecTBEHHBIX U
3apyOeXHBIX HCCIIe[OBaTeN e B Pa3BUTHE YUCHUS O
BOJJOOOMEHE.

Cp

12

Paznen 6. TEMA 5. TPAHCIIOPT BEIIIECTB B
PACTEHUU

6.1

MeMOpaHHBII TPAaHCIOPT HOHOB B PACTEHHUSIX
BmwxHUIA TpaHCTIOPT MOHOB B TKAHSIX KOPHSL.
CHuMITIaCTUYIECKUH U anorIacCTHIecKui myTu. Jlanpanid
TpaHcopT. Bocxoasdinee nepeBiKeHUe BEECTB 110
PaCTeHUIO: MYTh U MEXaHU3M.

Jlex

6.2

OnpeneneHue TpaHCIIMPALIUH 3aBSIIAI0INX TOOETOB
(o Apnanny). BogooOmeH cocHbl.

JIab

6.3

Kopens xak opras noriomeHnss MUHEPaIbHBIX
3JIEMEHTOB U CUHTE3a CJIOKHBIX OPraHUYEeCKUX
coequHeHU. Posib KOpHEH B )KU3HENEATEIbHOCTH
pacTeHui.

Belnenenue BelecTB pacTEHUSIMU

Croco0bl CeKpenuy BEIECTB Y PACTUTENIbHBIX
opranu3MoB. HapyxHble CeKpeTOpHBIE CTPYKTYPEL.
Kenesku u xenesuctosie Bosocku. Hekrapuuku.
ConeBble jxene3Kku U Boslocku. ['mnatonsl. Buyrpennue
CEKPETOPHBIE CTPYKTYPBIL.

Cp

Pazgen 7. TEMA 6. ®U3NOJIOT' U
MHUHEPAJIBHOI'O ITIUTAHUSA

7.1

OJneMeHTapHbI cocTaB pacTeHUH

Ponb pacTeHuii B KpyroBOpoTe MUHEPAIBHBIX
371eMeHTOB B Ouocdepe. IlorpebHOCTS pacTeHuit B
3JIeMEHTaxX MUHepallbHOro nutanus. Knaccudpuxanuu
MUHEPAJIbHBIX 2JIEMCHTOB, HCO6XO}1HMBIX JJIsL
pacTeHuid. MakpOo3JIeMEHThI, MUKPO3JIEMEHTBI.

Jlex

7.2

MukpoxuMudeckuii aHaIHu3 3076l AHTarOHU3M HOHOB
KaJIbIUs ¥ BOJOPOIA.

JIab




7.3

Du3Hn0I0ro-6MOXUMHYECKast POJIb OCHOBHBIX
9JIEMEHTOB NTUTAHUSA

A3ot. Cepa. ®ocdop. Kanuii. Kanpruii. Marauii.
3nauenue. Ucrounuku. KpyroBopot B mpupoze.
MukpossiemeHTsl. COBpeMEHHbIE PEACTaBICHHS O
POJI MUKPOIJIEMEHTOB B META00IM3ME PaCTEHUH.
®dusnonornueckas pojib MeIu, Mapraaua, Mojuo/ieHa,
LIHKa, 00pa U IPYTUX MUKPOIIEMEHTOB.
BrlpamuBanue pacteHuii 6e3 mouBbl

[MutarensHble cMecH. PU3NOIOrHYECKHE OCHOBBI
IIpUMEHEHUs yao0peHuii. becriouBeHHbIE METO B
BBIpAIIUBaHus pacTeHuid. [ mapononuka. Bxmasg
OTEYECTBEHHBIX U 3apYOEKHBIX YUCHBIX B pa3paboTKy
TEOPUH KOPHEBOI'O MIUTaHUS ¥ BOIIPOCOB XMMHU3AIUH
CeJIbCKOTo X03sicTBa. 3HaueHue pador J[.H.
IMpsiaumnukoBa, JI.A. CabuHUHA B CO3/JaHUU TEOPUH
MUHepalpHOro nuTanusa. KopHeBoe nuTaHue Kak
BaXHEHIIUH (aKTOp yIpaBlieHHs MTPOAYKTHBHOCTBIO U
KauecTBOM YpOxKasl CeIbCKOX03SIHCTBEHHBIX PACTEHUH.
Y nobpenusi.

Cp

12

Paznea 8. TEMA 7. ®U3UOJIOTI'UA POCTA A
PA3BUTHSA PACTEHUI

8.1

Omnpenenenue noHATUH "poct” u "pasBurue" pacTeHUi.
[IpoGnema pocTa 1 pa3BUTHS HA KIETOYHOM U
MOJIEKYJSIPHOM YPOBHSIX.

O6mue 3aKOHOMEPHOCTH pocTa. Turel pocra y
PacTEeHUil: anuKaJIbHbIH, 0a3aabUblil, THTEPKAJIAPHBIH,
paluaibHBI.

Knerounsle ocHOBHI pocTta. @a3sl pocta. Poct kinetku B
(aze pacTsHKEHUS, MEXaHU3M JICHCTBHUS ayKCHHA.
TOTUNOTEHTHOCTh PACTUTEILHON KIIETKH.

Jlex

8.2

Or[pe}:[eneHI/Ie HWHTCHCUBHOCTHU TpaHCIIUpAlUU 110
YMEHBIICHUIO MACChl CPE3aHHBIX JINCTHEB.

JIa6




8.3

PutMm pocta pactennii. bonbmias kpuBas pocra.
MaremaTHyeckoe BbIpa)KeHHE CKOPOCTHU pOCTa.
buonornueckue vacel. [lonssprocTs. Pereneparust.
Bnusinue Temnepartypsl, cBeTa M JPyriX BHEIIHUX
(akTOpPOB Ha MHTEHCUBHOCTH pOCTa. SIBICHHE ITOKOS,
ero agantuBHas GpyHkuus. [Tokoi riyOokuit n
BBIHY)K/JICHHBIH. DU3HOIOTHS IPOpacTaHUS
MOKOSIINXCS OPTaHOB.

l'opmoHanbHas cuctemMa pacTeHU

IonsTue puroropmona. AykcuHsl. [ HOOEpEIITHHBL.
HuTtoknHUHBL. XMMUYecKask CTPYKTypa.
®duznonorudeckast poib. MexaHu3m IeHCTBUSI.
Abcuuzoas kuciora (ABK). Dtunen.
duznonorudeckas pois. bpaccuHocteponsl.
B3aumopeiicTBre Mexay pa3TUIHBIMI TOPMOHAMHU.
KacmonoBas kucnota. CanuiuioBas KUcioTa.
CHHTETHYECKHE PETyIsTOPBl 1 HHTHOUTOPEI pocTa
(repOunuAabl, peTapJanTbl, MOpGaKTUHBL, Ae(HOIUAHTE
1 JIECUKAHTHI), UX IPAKTHIECKOE IPHUMEHEHHUE.
PoctoBble IBUKEHHS

PocToBEIe B TypropHBIE NBIKEHHS PACTCHUH.
Tponusmel (rpaBUTPOIH3M, POTOTPOIH3M,
THIPOTPOIIN3M U XEMOTPOIHU3M, TUTMOTPOITU3M).
Hacrtuu. Kpyrossie Hactun. CeiicMoHacTU4IeCKue
nBikeHns. HacekomosiiHbIe pacTeHusl.

JKu3HEeHHBIN UK BRICIINX pacTeHni. OCHOBHBIE TaIlbl
OHTOTeHe3a (3MOPHOHANIBLHBIH, FOBEHHIIIBHBIH,
PENPOLYKTUBHBIN, 3pETI0CTh, CTAPOCTh), UX
Mopdooruyeckue u HU3n0I0ro-OMOXUMHYECKHES
0COOCHHOCTH. B3auMOOTHOIIEHUS MEXKY POCTOM U
pPa3BUTHEM Ha OTAEJIbHBIX 3Tallax OHTOTEHE3a.
doTtomopdoreHes

BayTpennue u BHenTHHE HAKTOPBI, PETyIHPYIONIHe
pasButHe. [lelicTBue TeMIepaTyphsl U CBETa Ha Pa3BUTUE
pactenwmii. ®otorponmzm. GUTOXpOMHAS CUCTEMA.
Perymsinust ¢ yuactueM GuTOXpoma
(boToneproIMYecKor peakuuy, IpephIBaHIe TIOKOS,
pocTa nuctheB. Penenius u pusnonoruyeckas posb
KpacHOTo cBeTa. Penenuust u pusnoiornaeckas poib
CHHETO CBeTa.

I'opmonanbHast Teopust 1iBeTeHus. Co3peBaHue I00B
u cemsH. [Iponecc crapenus.

[TyTu npakTH4eCKOro UCIONb30BaHUS KYJIbTYD
pacTUTENbHBIX KIETOK (0CBOOOKAEHUE OT BUPYCHBIX
nH}eKIMi pacTeHnil, MaccoBOE pa3MHOXKEHHE
pacTeHuii, nosryueHrue 6MOMacchl KIETOK-IPOAYIIEHTOB
MPaKTUICCKH BaXKHBIX BCL[LCCTB).

Cp

Paznen 9. TEMA 8. YCTOMYNUBOCTDH
PACTEHHUM K HEBJATONIPUSITHBIM
®AKTOPAM

9.1

YcTolUMBOCTh KaK MPUCHIOCOOIIEHHE PACTEHUH K
YCIIOBUSIM CyliecTBOBaHUS. OTBETHBIE PEaKIN
pacTteHuii Ha gelicTBHE HeOIaronpusaTHHIX (aKTOPOB.
®dwusunonorus crpecca

OO0111e NPUHIMITEL 3IaNTUBHBIX pEaKIUii pacTeHUH Ha
sKosioruueckuii ctpecc. Crpecc-6enku. [Tytu
MTOBBIILIEHHUS YCTOWYMBOCTH PACTCHUI.
3acyxoycTOHMYMBOCTh. BiusHue Ha pacTeHue n30bITKa
BJIard. Y CTOMYMBOCTH K aHOKCHH. JKapoycTOHYMBOCTb.
X051010ycTOHIUBOCT. MOpPO30CTONYHUBOCTb.
3akanuBanue pacteHuid. ConeycToituuBocTb. MeTobl
TIOBBILICHUSI COJIEYCTOMYMBOCTH PACTEHHUMN.

Jlex

9.2

Brusinue caxapo3bl Ha MOPO30YCTOWIHBOCTH
PacTUTENbHBIX KIETOK.

JIab




9.3 OCO0EHHOCTH 3aTrPA3HEHHUS I10YB TSDKEIbIMU Cp 5 9
MeTaulaMu. TOKCUYHOCTb UX Ul PaCTEHUH.
PagnoycToiuMBOCTE pacTEHUN U €€ MEXaHU3MBI.
3arpsi3HeHHEe aTMOC(Epbl CEpHUCTHIM ra3oM,
OKCHJIaMHU a30Ta U yIJepoJia, COeIUHEHUIMU GTopa U
1p. TOKCHIHOCTH MX ACUCTBUS HA PACTEHUS.
®opMupoBaHUE YCTONYUBOCTH K ra3aM.

3ammra pacTeHuit OT MaToreHoB 1 GuTodharos
@uszuonoruyeckue U GHOXUMUIECKIE OCHOBBI
YCTOWYIHBOCTH BBICHINX PACTEHUH K ATOT€HHBIM
MUKpoopranu3mam. [IpuurHbI 3THX 3a00€BaHUI.
®usznonorust 60IBHOTO pacTeHus. Buabl IMMyHHTETA.
VYcroitunBocTh pacTeHui k purodaram.

Bropu4Hsblii MeTab0IU3M pacTeHUH

Tepnensl. @eHONbHBIE COSUHEHUS (KyMapHHBI,
(h1aBOHOMIBI, TAHUHBI, JIUTHHUH). A30TOCOJCpIKAIINE
BTOPHUYHBIE BEIECTBA (AJIKAIOUABI, INAHOTCHHEIE
TJIUKO3K/IBI ¥ TJIFOKO3UHOJIATHI).

Paznen 10. 3auer
10.1 3ayéT 5 0

5. OHEHOYHBIE MATEPHUAJIBI JUISI IPOBEJEHUS TEKYIIEX U ITIPOMEXKYTOYHOM ATTECTALIUUA

5.1. OHeHO‘{HLle MaTepuaJibl 1J151 IPOBEACHUSA TeKyII_leﬁ aTrecTanuu

cM. [Ipunoxenue 1.

5.2. OueHouynbie MaTepuaJIbI 1JIsl MPOBEAEHHUSI MPOMEKYTOUHOM aTTeCTALNU

cM. [punoxenwne 1.

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas JiuTepatypa

(OcHOBHas uTeparypa:

1. Kopsirus, 0. B. ®usnonorus pacrennii : yueobnoe nocodue / 10. B. Kopsirun, E. I'. Kynukosa, H. B. Kopsiruna. — Ilensa : [IIAY, 2019.
— 308 c. — Texcr : anexkTpoHHBIH // JIaHb : 3nekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131084 (mata
o6parenust: 03.02.2022). — Pexxum qocTyma: At aBTOPH3. TIOJIh30BATEICH.

2. KynukoBa, E. I'. ®dusnonorus pacrennit : yueonoe mocodue / E. I'. Kynukosa, 10. B. Kopsrun, H. B. Kopsruna. — Ilensa : [II'AY, 2018.
L— 192 ¢. — Tekcr : aneKkTpoHHbI // JIaHb : anekTpoHHO-0MOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/131063 (mata

oOpamnienus: 03.02.2022). — Pexxum AocTymna: i aBTOPU3. TOJIb30BaTENCH.

3.Annpees, B.I1. Jlekunn no ¢usmonoruun pacrenuii / B.II. Anppees; Hayu. pen. I'.A. BopoOeiikoB ; Poccuiickuii rocynapcTBeHHbIH
nenaroruueckuit yausepcureT uM. A. 1. I'epuena. — Cankt-IlerepOypr: PI'TIV um. A. U. I'epuena, 2012. — 300 c. [DnexTpoHHBIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=428272 (nara oGparienus: 15.10.2019).

/lonoTHUTEIbHAS TUTEpaTypa:

1.ITarkparoBa, E. M. [IpakTuky™m 1o pu3HOIOTHH paCTEHUI C OCHOBaMH OHOJIOTHYECKON XUMHUH : yaeOHoe nocobue / E. M. [Tankparosa. —
3-e m31. — Cankr-IlerepOypr : KBagpo, 2021. — 176 c. — ISBN 978-5-906371-83-0. — Tekcrt : anexTpoHHbIit // Lludpooit
oOpazoBarenbHsIi pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103127.html (zata obpamenus: 03.02.2022). —
Pesxum mocTyna: Juist aBTOpU3UP. TOJIB30BaTENeH

2. Xpomoga, T. M. Botannka ¢ ocHoBamH (h)U3HOJIOTHH pacTeHuH : yaeOHuK 11 By30B / T. M. Xpomosa. — Cankr-IletepOypr : Jlans, 2022.
— 380 c. — ISBN 978-5-8114-8458-4. — Texkcr : anekTpoHHbIH // JIaHb : a1ekTpoHHO-0MOMmMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/193291 (marta obpamenus: 03.02.2022). — Pexxum gocryma: g aBropus. [lonp3oBareneit

3. Cxymaenko B.b., Mansmmesa O.H. Uyonucknit M. A. ®usnonorus pacrennit. Cankr-IlerepOyprekuii rocy1apcTBEHHBIH T€COTEXHIUECKIH
[yanBepcutetr nean C.M. Kuposa. YuebHoe nmocobue (mpaktuxym) 104 crp. 2017. https://e.lanbook.com/search?query

6.2. Ilepeyenn pecypcoB HHGOPMAIIMOHHO-TeJIEKOMMYHUKANOHHOI ceTn ""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 IlepeyeHs NporpaMMHOro odecrnevyeHuns
6.3.1.1|Microsoft Windows 10 Enterprise
6.3.1.2|Microsoft Office mpodeccronanshsbiii mwroc 2013
6.3.1.3| Kaspersky Endpoint Security 10 st 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

6.3.1.8

MeuorodynkimoHaneHbIH pegakrop ONLYOFFICE

6.3.2 CoBpemeHHbIe NpodeccuoHaIbHbIE 0a3bl JAHHBIX U MH(POPMALIMOHHbIE CITPABOYHbIE CHCTEMBI

6.3.2.1

CIIC "TAPAHT"

6.3.2.2

CIIC "Koncynsrantllmroc"

6.3.2.3

OBC «ZNANIUM.COM»

6.3.2.4

OBbC «FOPAUT»

6.3.25

OBC «YHuBepcurerckas 0M0I1M0TeKa OHIAHH

6.3.2.6

9BC IPRbooks

6.3.2.7

OBC «Jlaub»

6.4 Odpa3zoBaTe/ibHbIE TEXHOJIOTHH

6.4.1

JuckyccuoHHBIE TEXHOIOrHU ((HOPYM, CUMIIO3UYM, J1e0aThl, aKBapUyMHas IUCKYCCUs], IIaHEIIbHAS JUCKYCCHS], KPYTJIbII

6.4.2

MeTO)ILI TPYIIIIOBOI'O pCIICHUA TBOPYCCKUX 3a1a4 (MGTOZ[ ,Heﬂb(i)l/l, MCTO/J 676, MCTOJ pa3BI/IBa}OHIeI71 KOOII€panuy,

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

Aynuropust Oo0opynoBanue

5-324

MUKPOCKOIIBI , TEPMOCTAT, HCHTpI/I(l)yFa, XOJIOAUJIIBHUK «qI/IHap)), QJICKTPOIUIUTKHU, CTEPUITU3ATOP, BECHL

KOMILIEKC, NEPEHOCHOI HOYTOYK, yueOHast meOelb

5-318

MYJbTUMEAUNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelb

8. METOAUYECKHUE MATEPHUAJIBI 1JIAA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCHHIIIUHBI

Kypouxun C.A. Meroanueckas pazpadborka. Pabouast Terpaas no ¢usuonoruu pacrenuid. Teps, TBI'Y. 2019. - 113 c.

TOPCHOHHBIE, CBETHILHUKH HACTONBHBIE, IIKad CYIMIBHBIH, OaHs KOMOMHUPOBAaHHAsI, IEPEHOCHON MYJIbTUMEINHHBINA




MMPUJIOKEHHUE 1

5. OHEHOYHBIE MATEPHAJIBI JIJIsI MTPOBEJEHUA TEKYIIEW U TPOMEXYTOYHOM ATTECTAIIUM

5.1. OueHo4YHBIEe MaTePHAJIBI JJIsl IPOBEAeHUS TeKylIell aTTecTanuu
1. Boripocs! UIs1 KOHTPOJIBLHBIX PadoT.

Tema 1. OcoOeHHOCTH CTPOEHHS PACTUTEIBHON KIIETKH

1. KakoBbI CTpYKTYpHBIE 0COOCHHOCTH PACTUTEIHHOMN KJICTKU? UeM KICTKH KHUBOTHBIX OTIHYAIOTCS OT PACTHTEIBHBIX
KJIETOK?
2. OxapakTepu3ynTe TiIaBHbIC KOMIIOHCHTHI, BXOJIAIINE B COCTAB KIETOYHON 000JIOUKH, HX XUMHUYECKYIO CTPYKTYPY,

XapakTep CBs3ell, BOZHUKAIOIIUX MEXTy HUMHU.

Onummte GU3MO0JIOTHYECKUE TTPOLIECCHl U CTPYKTYPY spa.

Yro Takoe TpaHcreHHbIe pacTeHus? Kak uX MOoIy4aroT U Kakoe 3HaueHHe OHU UMEIOT?
Maiite onpeneneHne NOHATUAM «TUQDY3HUI» U «OCMOCH.

Yewm ompenensieTcs HarpasieHue 1updy3un?

Yro Takoe BOAHBIN MoTeHIMa KieTku? KakoBsl ero cocrasistomue?
OxapaxTepu3y#iTe 3Tansl IOCTYIICHUS HOHOB B KJIETKy. KakoBo ux 3HaueHue?

Uro sBisieTCA UCTOYHUKOM SHEPTHHU IS IPOLIECCOB aKTUBHOTO TpaHcIopTa?

©ooN O W

Tema 2. @oTocuHTES.

1. UYro takoe reTepoTpodHEIH U aBTOTPO(HBIH THIT TUTAHUSA?

2. KakoBbl 0COOEHHOCTH MOCTYIUICHUS YTIIEKHUCIIOTO Ta3a U3 aTMOc(epsl K 3eIeHbIM m1acTuaaM? UTo crocoOCTByeT U
YTO 3aTPyIHSET 3TOT mpomuecc?

HazoBuTe n3BecTHbIe BaM THUIIEI IutacTHA. KakoBa MX B3aUMOCBSI3b?

UYro takoe murMeHTHI? KakoBa ux ¢usnonorudeckas poib?

XUMHUYECKOE CTPOCHHE MOJIEKYJIBI XJIOPO(HIIIa.

B uem 3nauenne padbor KA. Tummpszena?

KakoBa ¢usmnonormyeckas poib KapoTHHOUIOB, GUKoOMIMHOB? UTo Takoe XpoMaTHdecKas afanTaris?

Kpatko oxapakrepu3yiTe OCHOBHBIE dTaIlbl OTOCHHTE3a. Kakue CylecTByIOT 10Ka3aTelbCTBa, YTO POTOCHHTES
BKJII0YAeT CBETOBBIC U TEMHOBBIE PeaKIiu?

O N Ok W

9. [uknuyeckoe u HenuKIHUeckoe GoTodochopunuporanue.

10. Lukn KansBuna. HazoBute u oxapakrepusyiiTe ocHOBHbIE (ba3bl 1ukia KanbBuHa.

11. Hukn Xos1u-Cdka-Kaprnmnosa.

12. Yro Takoe poromsixanue?

13. Oxapakrepusyiite ocHOBHBIE ocobeHHOCTH CAM-1IyTH (hOTOCHHTE3A.

14. [TpuBennTe IpUMEpPHl B3aUMHOTO BIMSHMS BHEIIHUX (PAKTOPOB HA MHTCHCUBHOCTH (JOTOCHHTE3A.

Tema 3.

1. Bronornyeckast posib IbIXaHUS B )KU3HU PACTCHHUSL.

2. Bxutag oTedecTBEHHBIX U 3apyOeKHBIX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE YUECHHS O JABIXaHUH.

3. Teopun MexaHH3MOB OHOJIOTHYECKOT0 OKUCIIeHHs (Teopus apixanus [lannanuHa, [lepexncHast TEOPHS OKUCIEHUS
baxa. Teopus Koctsruena).

4, Karanutuueckue cuctemsl AbIXaHus (IETUAPOTEHA3BI, OKCHIIA3bI, KapOOKCHIIa3kl, TpaHC(epassl U Ap.).

5. Muroxonapuu. X cTpykTypa u QpyHKIHH.

6. [TyTn oKHCIIeHUsI OpraHMYecKUX BellecTB B KieTke. [lenro3omoHodochaTHblil myTh. ['Mukonu3. PaznnuHblie BUIbI
oposxenns. Lukn Kpebca. ['mrokcunaTHBIN DUKI. XapaKTepUCTHKA OCHOBHBIX CTaIUH [IUKJIOB.

7. 3aBHCHMOCTb JBIXaHHUA OT (PAaKTOPOB BHEIIHEH CPEMbI.

Tema 4, 5.

1. O06mwsacuute, mouemy K. A. TumupsizeB Ha3pIBaI TPAHCIUPAINIO «HEOOXOIUMBIM (PH3HOIOTHIECKUM 3T0M»?

2. KakoBo cooTHOIIEHNE KOJIMUECTBA BOABI, HCIIApsIeMO Yepe3 YCThHIa U O CBOOOIHON BOJHON ITOBEPXHOCTH TOH ke
wiomaau? Yem 3to o0bscHseTCA?

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

4. [Touemy BeTep yCHUIMBAET TPAHCIHMPALIMIO, a OIYILIEHHOCTD JINCTHEB YMEHBIIAET TPAHCIUPALUIO?

5. OxapakTepu3yliTe OCHOBHBIE CHJIBI, BRI3BIBAOIINE [TOCTYTIJICHNE BOJBI B KIETKH KOpHs. B 4eM ponb mpomeccor
MmeTabos3ma?

6. Uro Takoe 1urad pacteHuit? KakoB MexaHn3M 3TOT0 TMporecca?

7. Kak cBoiicTBa OYBHI BIMSAIOT HAa IOCTYIUIEHHE BOABI B KIIETKH KOPHs? Kakue CuiIbl IpensTCTBYIOT MOCTYIICHUIO
BOJBI U3 TTOYBEI?

8. bivxHUNA U AaIbHUN TPAHCIIOPT BOJBI.

9. OOBsICHUTE CYITHOCTH TEOPHH CLIETUICHHMSI.




10. OxapaktepusyiiTe pacTeHUsI pa3HbIX IKOJOTHUECKUX IPYMII IO OTHOUIEHUIO K BOJE.

3
(¢}
<
)
(@)}

Ponb pacTenuii B KpyroBopoTe MHHEPAIBHBIX 3JIEMEHTOB B OHocdepe.

[ToTpeOHOCTh pacTeHMH B 3JI€MEHTaX MUHEPAJILHOTO MTUTAHHS.

Kitaccuukanyum MUHEpaIbHBIX SJIEMEHTOB.

Ponb npoueccoB quddy3un u ancopOumu, nX XapakTepHCTHKA.

BnyxHMIA TpaHCTIOPT MOHOB B TKAHSAX KOPHS.

JanbHuii TpaHCIOPT.

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

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

BeipanuBanue pacrennii 6e3 nmoussl. [TuratensHele cMecH. PU3NOIOTHYECKHE OCHOBBI TPUMEHEHHS YA0OPEHUH.
becriouBeHHBIE METOIBI BEIPAIIMBAaHUS PACTeHUH. [ MaponoHUKa. A>pONOHUKA.

©CoNo WD E

10. OpraandecKkre 1 HeOPraHNIECKUe BUIBI YIOOPEHHI.

Tema 7.

1. [onsrue "poct" u "pa3zBuTHe" pacTeHHIA.

2. O01mre 3aKOHOMEPHOCTH pocTa. THUIIBI pOCcTa Yy pacTCHUN: aliKaIbHBIN, 0a3aIbHbIil, HHTePKAISPHBIH, paaiaabHbIH.
3. Knerounsie ocHOBBI pocTta. ®a3el pocTa; SMOpHOHAIBHAS, PACTSDKEHIS, AN HEPESHINPOBKY; UX (PU3NOTOTHIECKHE
0COOCHHOCTH. 4.

BnusiHre TeMneparypbl, CBETa U APYTHX BHENTHHUX ()aKTOPOB HAa HHTEHCHBHOCTD POCTA.

5 SBnenne mokos. [Tokoit riryOOKMiA U BRIHYKACHHBIN. OU3NOTIOTHS MPOPACTAHUS TOKOSIINXCS OPTaHOB.
6. [onsTre PuTOrOpMOHA. AYKCHHEI.

7. T'u66epemnuHeL
8
9

IuToKUHUHBIL.

. Aobcmzosas kuciora (ABK). Dtuiten.
10. BpaccunOCTEpOHIEL.
11. CHHTETHYECKHE PETryIATOPEl 1 HHTHOUTOPHI pocTa (TepOUIUIBL, peTapJaHThl, MOP(PAKTHHEL, 1e(hOTHAHTH U
IeCHKaHThI), NX PAKTHIECKOE MIPUMEHEHHE.
12.  PocToBBIE M TYpropHBIE IBMXCHUS PACTCHUH.
Tema 8.
1. Y cToHYnBOCT KaK MPUCTIOCOOICHHE PACTEHHH K YCTIOBHSM CYIECTBOBAHUSL. DKoJIorniyeckuii crpecc. Ctpecc-0emku.
2. Peaxrust pacTeHui Ha BOAHBIHN JePUINT (3aCyXOyCTOHYMBOCTh PACTCHHUN).
3. Peaxkius pactenuii Ha Temnepatypy. KapoycTOHIMBOCTh pacTeHHH. XO0I010yCTOHYMBOCTh PACTEHHII.
Mop0o30yCTOHYMBOCTh pACTEHUI.
4. Peaxnus pacTeHuii Ha BEICOKOE HEJIEP>KaHUE COTM B TIOUBE (COEYCTOWYMBOCTD PACTeHUM). 3acoieHHe OB (COJIOHIIBI,

COJIOHYAKH, COJIO/IH).

Oco6eHHOCTH 3arpsI3HEHUS TI0YB TSDKEJIBIMH MeTauIaMH. TOKCHYHOCTD UX JJIS PaCTCHHUMH.

PaanoycToiunBOCTh pacTeHUN U €€ MEXaHU3MBI.

3arps3HeHue atMoc(hepsl razamMu.

Ou3nonornyeckue 1 OHOXMMHYIECKHE OCHOBBI YCTOHYNBOCTH BBICIINX PACTEHHH K ATOT€HHBIM MUKPOOPTaHU3MaM.

. Bropuunsiii MeTabonu3m pactenuii. Teprensl. @eHonbHbIE coeMHeHUs (KyMapyHbI, (JIaBOHOUABI, TAHUHBIL, JIMTHHH).
A30TOCOIep>Kallliie BTOPHYHBIE BEIECTBA.
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2. TecroBbie 3aaanus (Cm. Metoanueckyio pa3padorky). [Ipumep:

Tema 1. OcOGeHHOCTH CTPOCHHS PACTUTEIHHON KIETKH (OJMH UM HECKOJBKO MPABUIBHBIX OTBETOB)

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

a) MUTOXOHAPHUH; 0) XJIOPOTUIACTHI, B) TM30COMBI; T') KoJbIieBas JJHK

2. BmecTo MUTOXOHApUH U TNIACTU Y IPOKAPUOT UMEIOTCS

a) me3ocomsr; 0) DI1P; B) IM30COMBI; I') KOMILIEKC I 0JIBIKH

3. B memOpanax 3ykapHoT...

a) OJTMH CIIOW JTUMHIOB; 0) ABa CIIOSI TUTTUIOB; B) TPH CJIOS JIMIIUIIOB; T') YETHIPE CIIOSI TUTTUIO0B

4. B kieTke oCyIIecTBISAIOT CHHTE3 OEIKOB — TpaHCHOpMAIMIO MaTPUIHOH, min nHpopMarmonHoi, PHK
a) MUTOXOHAPHUH; 0) puOOCOMBI; B) JIEHKOIIIACTEHIL; T') JIN30COMBI

5. OpraHesl KJIETKHA, 00ECTIEUNBAIOIINE YHEPTETHUECKIE TOTPEOHOCTH KIIETOK

@) MUTOXOHAPHUH; 0) pHOOCOMBI; B) IEPOKCHCOMBI; T') JIH30COMBI

6.MHOTOUHMCIICHHBI B KJIETKAX JINCTHEB, TJIe OHU TECHO CBSI3aHBI C XJIOPOIUIACTAMH. B HUX OKHUCIISIETCS] CHHTE3UpyeMasi B
XJIOpOIITacTaxX B X0/e (OTOCHHTE3a TITUKOJIEBAs KHCIO0Ta M 00pa3yeTcs aMHHOKHUCIIOTA TIHIIMH, KOTOPast B MUTOXOHIPHAX
[TPEBPAILAETCSA B CEPHUH.

7. Pacnpenenuts. B cocTaB KJI€TOYHOM CTEHKH BXOJAT A) CTPYKTYpHBIE KOMIIOHEHTHI, b) KOMITIOHEHTHI MaTpHKca
cTeHKH, B) HHKpyCTHpYIOIIHEe KOMIIOHEHTHI U [') BemecTBa, OTKJIAABIBAIOIINECS HA TIOBEPXHOCTH CTEHKU




a) KyTHH; 0) BOCKa; B) JINTHUH; T) CyOEpHUH; 1) FTeMHIEIUIIONO3bI; €) EKTHH;

K) OCNKH; 3) EJUTI0I03a

8 SIBJISICTCSI BAYKHOI 4acThIO KJIETKH, ee BHyTpeHHEeH cpenoil. OHa npeacraBisieT co0oi CI0XKHYIO KOJJIOUIHYIO
cHcTeMy, KoTopas 00pa3oBaHa OelKaMH, HyKJIEHHOBBIMH KHUCIOTaMH, YTJIEBOJAMH, BOJON M APYTUMH BEIECTBAMH.
9. Pacnipenenuts. B cocTaB kieTku BXoasAT A) IByMeMOpaHHbIE OpraHelutbl, b) oHOMeMOpaHHbIe opraHeibl 1 B)

HeMeM6paHHI>Ie OpraHeJibI:

a) IIaCTUIBL, 0) MUTOXOHIPHH; B) KIIETOYHOE SIPO; T') pPHOOCOMBI; 1) KIIETOUHEIH 1eHTp; e) DIIP; ) xomrutekc I ombmky; 3)

JIM30COMEI; M) BaKyOJIH;

3. Pemrenue 3aga4 1o 3agaHHbIM TeMaM. (cM. MeToauueckyio pa3pa6oTky). [Ipumep:

Tema 1. OCOOCHHOCTH CTPOCHHS PACTUTEIHHOM KIICTKH.

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

2. TlobGer >nozxew BbIIEpKaH B TeUeHHE | 1 B pacTBOPE HEWTPAIILHOTO KPACHOTO, MOCJIE YETO OTOPBAIIH JIUCTBS U
paccMmoTpenu Ha cBeTaoM (ore. HivkHue (B3pOcCiibie) TUCThS OKPACHIIUCH TIOJIHOCTBIO, CPETHHE - YACTHYHO, a Y CaMOTO
MOJIOZIOTO JIUCTA OBLT OKpAIICH TOJIBKO KOHIHK. Kak 0O0BSICHUTD MOIy4EeHHBIH pe3ynbTaT?

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

ocMmomerpa?

4. V kakoro PacCTCHHUA BBIIIC OCMOTUYCCKOC JABJICHUC KIICTOYHOT'O COKA: Y BBIPOCHICTI'O B TCHUCTOM BJIAJKHOM MCECTC WIH Y

pactymero B ctenn? Kak 0OBsSCHUTD 3TH pa3nudaus’?

5. B xiretkax xakmx paCTeHI/Iﬁ BBIIIC KOHOCHTpANUS KJICTOYHOI'O COKA! y paCTyIINX HA COJIOHYAKAX I HAa HE3aCOJICHHBIX

nouBax? C geM 3TO cBSI3aHO?

6. Kuerka c ocMoTnueckuM naBieHneM kiaeroynoro coka 1 MIla norpyxena B pactBop KCl, ocmoTnueckoe naBieHne

koToporo 2 MIla. Uro npou3zoiiner ¢ KineTkon?

7. Uro 3aHMMaeT NMPOCTPAHCTBO MEXIY KJICTOYHOH CTEHKOH M IUTOIIA3MOH B IJIa3MOJIM3HPOBAHHON KIIETKe?

8. Kuertka morpyxeHa B ANCTHIINPOBAHHYIO BOJY. B KakoMm cirydae kieTka OyAeT BcachIBaTh BOAY, & B KaKOM He Oyzaer?
9. B 6 cocynos HanmuTs! pactBopbl NaCl ¢ kornenTpanusmu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3Ti pacTBOpHI OTpy3MiTH
TMIOJIOCKH, BBIPE3aHHBIC U3 KapTO(EeNTbHOT0 KIIyOHs, JUIMHA KOTOphIX paBHstack 40 MM. Kak 00BsACHUTH NOTyYeHHBIC
pe3ynbTatsl? [ToueMy ITHHA TTOJIOCOK OKa3alach OAMHAKOBOW B TPEX MOCIEIHUX pacTBOpax?

10. [IBe xuBBIE KJIETKH COIPHKAcaloTcs ApyT ¢ Apyrom. Kyna Oyzner nepensurarscst BoJa, €CIH y IEPBOM KIETKA
OCMOTHYECKOE JaBJIEHUE KIETOYHOro coka pasHo 1,1 MIla, Typropnoe naBnenue - 0,4 MlIla, a y BTopoit KIeTku

COOTBETCTBYIOIINE TTOKa3arenu paBHH 1,5 u 1,2 MI1a?

TunoBble KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeAeHUS
TeKyllell aTTecTaluu

KpnTeplm OIICHUBAHHSA U IIKAJA OLCHUBAHUSA

BroinosiHenue adoparopHoii padéorsl. OTUeT N0 TEMe.
Brnmsinue caxaposbl Ha MOPO30yCTOHYNBOCTD PACTUTEIHHBIX
KJIETOK

COJIEP>)KAHUE

1. OnpezneneHne BIUSHUS caXxapo3bl HA MOPO30yCTOHYHBOCTD
KJIETOK KOPHEIIO1a CBEKJIBI.

3AJAHUA

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

2. IIpoBecTH ONBITH M ONPEIEINTD BIMSHUE CaXapo3bl HA
MOpPO30YCTOWYHNBOCTH KJIETOK KOPHEILIO0/1a CBEKJIBI.
MATEPHUAJIBI 1 OBOPYJIOBAHUE: 1) kopHemio KpacHOK
CBEKJIBI; 2) pacTBOpHI caxaposbl 0,5 M u 1 M; 3) 8%-HblIil pacTBOp
NaCl; 4) cHer wau TOTYEHBIN JIe; 5) MOBApEHHAS COJIb; 6)
HInaTesb U CTakaH; 7) TepMoMeTp J1o -250C; 8) MapieBbie
candetku; 9) 6putsel; 10) mMpobOYHOE CBEPIIO TUAMETPOM 5-6 MM;
11 MEKpOCKOII ¥ Bce ISt MUKpOcKomMpoBaHus; 12) gamku [etpy;
13) ¢pubTpoBasIbHASA OyMara;

METOJIMYECKUE YKA3AHUA

[Tpu 3aMep3aHuK paCTUTEIBHBIX KJIETOK B MEXKKJICTHUKAX
00pazyroTcst KpUCTAIUIBI JIbA, KOTOPbIE OTTATMBAIOT BOJLY OT
kierok. Ecnm nuTomnazma HeoCTaTOYHO MOPO30YCTOWYHBA, TO
OHa, HE BBIJIEp)KaB 00€3BOKUBAHUS, @ TAK)KE MEXaHHYECKOTO
JIaBJICHUSI JIbJIa, KOATYJIUPYET, 8 MEMOPaHbl yTPauUBAIOT
moJynpoHunaeMocts. [1o okpacke pacTBopa CyIsiT O CTEIICHH
noBpexeHus KieTok. Caxaposa u Ipyrue OJMrocaxapuisl
MOBBILIAIOT MOPO30YCTOHYMBOCTD KJIETOK, BBICTYIIasi B KAUECTBE

OuenuBaeTcsi: paboTa ¢ pacTBOpaMH, CIOCOOHOCTh
HaGHIO}IeHI/IH 1 MPOBEACHUA CPABHUTCIILHOTO
aHaJIM3a BIUSIHUS caXxapo3bl pa3Hoil KOHLEHTPAMN
Ha MOPO30YCTONYMBOCTh BBICEUEK CBEKJIbI, YMEHHE
paboratb ¢ npepocTaBlieHHON HHpOpMaIHei 1
MaTepuajoM, JeJaTh 0OII1e BEIBOIBI.

3 Gasa — paboTa npoBeieHa MPABUIIBHO,
HAOJIOJICHUS U TIOJTyYeHHBIE PE3YJIbTAThI H BBIBOJI
CJIeNIaHbl BEPHO

2 6ama — paboTa npoBeieHa PaBUIBHO,
MOJTYYEHHBIE PE3yIbTaThl YACTHIHO BEPHBI

1 6ann — paboTta mpoBe/ieHa MPABUIILHO, WK C
HEOOJIBIIIMMU OITOKAaMU, BEIBOJT HEBEPEH.

0 6amoB — paboTa MmpoBeieHa HEe MPaBUIIBHO U
BBIBOJI CJIeJIaH HEBEPHO




3aIIUTHBIX BEIIECTB.
Xop paborsl. 1. Beipe3ars 13 KOpHEIUIoja CBEPIIOM LIMIIMHAD,
KOTOpBIN pa3fenuTs Ha 9-12 Briceyek, TONLUHON 5 MM. [IpOMBITh
BBICEUKH JI0 TIOJTHOTO YAAICHHS COKa.

2. B kxaxxayio mpoOupKy IIOMECTUTh OAMHAKOBOE KOJIMYECTBO
BBICCUCK.

3. B 1-10 mpoOupKy HamuTh 5 MJT BOJIBI, BO 2-F0 — CTOJIBKO XK€
0,5 M pactBopa caxapo3sl, B 3-to — 1 M pacTBop caxapo3ssl.

4, [TpuroToBUTH OXNAAUTEIBHYIO CMECh U3 3 YacTeil cHera
W JIbJIa 100aBUTH | yacTh noBapeHHoi conu. [lepememars.
Temmeparypa cmecu gomkHa 0srTe -200C.

5. [Torpy3uth Bce mpoOUpKH B 3Ty cMech Ha 15-20 MunyT,
TMIOCJIE YEeTO TIOCTABUTh B CTaKaH C BOJIOM KOMHATHOM
TEeMITEpaTypHlL.

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

7. [TpoBepHTh KHU3HECTIOCOOHOCTH KJIETOK, CIIENIaB CPEe3bl U3
pa3HBIX IPOOUPOK U OMYCTHB UX B pacTBop 8% -ro NaCl. ITox
MHUKpPOCKOTIOM 4epe3 20 MUHYT PH MajoM YBEJIWYECHUH IOCUUTATh
KOJIMYECTBO INIa3MOJIM3UPOBAHHBIX KIIETOK.

8. 3anoJHUTh TaOIHITY:

BapuanT onbitalOkpacka HapykHOTO pacTBopalOkpacka
BbIceuek|KoaryecTBO MI1a3MONN3UPOBAaHHBIX KIIETOK, %

Bona

Caxapoza 0,5 M

Caxapoza 1M

KOHTPOJIbHBIE BOITPOCHI
1. B 4eMm paznuuus Mexay BapHaHTaMU OIBITa?
2. Kak 3ammuiaeT caxaposa KJIeTKH KOPHEII01a CBEKJIbI?

Penienne Tecros.

1. KapoTHHOWIBI MOTJIONIAIOT CBET

a) B CHHE-(DMOJIETOBOH M CHHEH 4acTsIX CHEKTPa;

0) B JKENTO-3€JI€HON M OPAH)KEBOH YaCTAX CHEKTPA;

B) B OPaH)XE€BO-KPACHOI U (PHOJIETOBOM YaCTAX CHEKTPA;

T') B OPaH)KEBO-KPACHOW M KEITOH 4acTAX CHEKTpa

2. Jlns KaKWX pacTeHHU XapaKTePHBI (PUKOOMITHHEI

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

3. Cxonpko Monekyn AT® obpasyeTcs mpH MUKIAIECKOM H
HEIUKINIecKOM GoTodochoprInpoBaHul

a6 6)5 B4 13

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

OreHUBaeTCsl YPOBCHD 0a30BBIX 3HAHHUN TI0
(U3NOJIOTHN PACTCHUH, YMEHUE BBISBIATH
OTIIMYUTENbHBIC TPU3HAKY PACTEHUH.

Bonpocsl ¢ pa3BepHyThIM BADHAHTOM OTBETA.

1. Tlonstue pocT U pa3BUTHE PACTCHUH.

2.  MakpoasieMeHTBHI.

3. YCTOWYMBOCTH PaCTEHHI K HU3KUM MOJIOKHUTEIbHBIM
TeMIeparypam.

OreHUBaeTCSI YMEHUE TaBaTh MPABUIBHYIO
XapaKTEPUCTHUKY TI0 TIOCTABJICHHBIM BOTIPOCAM:

3 Oayuta — JaH TOJHEIA WCYEPIIBIBAIONINI OTBET Ha
BOTIPOC.

2 Gayuta — B OTBETE JIOMYIIEHBI HECYIICCTBEHHBIC
OIIHOKHU.

1 6aymut — OTBETHI HETOJHBIC U TOMYIIEHBI OIIHOKH.
0 6ayUTOB — AOMYIICHBI CEPhE3HBIC OLIHOKH, TaH
(bparMeHTapHBIN OTBET.

OTtpaboTKa NpONyIeHHbIX 3aHATHI.

Or 1 6amna go 10




5.2. OueHouyHbIe MaTepHaJIbI 1/ NPOBEAEHUs MPOMEKYTOUHOI aTTecTaluu
1. [lepeyeHb BONMPOCOB K 3a4eTy:

1. [Ipeamer, 3a1aun, acreKThl, YpOBHHU, HaIIpaBIEeHHs (PH3HOJIOTHN PACTEHUI.
2. CBs13b QU3MOJIOTHHU PaCTeHUH C IPYTUMH OMOJIOTHYECKUMH HayKaMu.
3. OObeKkT u3ydeHus pU3HoIOrHK pacTeHui. KieTka - kak OpraHu3M U Kak dJIeMEeHTapHasl CTpyKTypa MHOTOKJIETOYHOTO

OpraHu3Ma 3€JICHOTO PaCTCHUS.

4. Cneunduyeckrne 0cCoOEHHOCTH PaCTUTENBLHOM, TPUOHOM U )KUBOTHOW KJIETKH.
5. OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI 9yKapHOTHOH KJICTKH.

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

9. [TUrMeHTHBIE CHCTEMBI.

10. XI10poHILITEL.

11. OUKOOWITUIIPOTEHHEI.

12. Kaporunonner.

13. [epBuunbIe IpoIIECCH POTOCHHTE3A.

14. TemnoBas craagus poTOCHHTE3A.

15. doroasIxanue.

16. Hukn X»a-Ciska-Kaprmiosa.

17. CAM- T Metaboim3ma.

18. OcobenHocTH (H)OTOCHHTE3a Y paCTCHUH Pa3HBIX 9KOJIOTUUECKUX TPYIIL.

19. Okonorus GOTOCHHTE3A.

20. VYdeHne o IpIXaHUH. 3HAYECHUE U CYLTHOCTb.

21. Teopus nerxanus [Tamnaguaa.

22, IlepexucHas Teopus okucieHus baxa.

23. Teopus gprxanus u 6poxxenns Kocteraesa.

24. [erTozomoHODOCPATHBIH ITYTh OKACICHUS TITFOKO3HI.

25. I'nukonus.

26. Paznuunbie BUABI OpOKEHMUSI.

27. uki Kpeodca.

28. I'MHoOKCHIaTHBIN IIUKII.

29. DKOJIOTHS bIXaHHUS.

30. 3Ha4yeHHe BOJBI B JKU3HEAEATEIBHOCTH PACTCHHUH.

31. OCHOBHBIE 3aKOHOMEPHOCTH IOTJIOIIEHHS BOABI KIIETKOM.

32. MexaHu3M nepeiBUKEHHS BOJIBI I10 PACTEHUIO.

33. [TyTu GaMKHETO U TaTbHETO TPaHCIIOPTA.

34. Brinenenue BoJIbI pacTeHUEM.

35. I'yrrauus. Tpancrupanus.

36. YcThudHAA M KYTUKYJISIPHAS TPAHCIIHPALIUSL.

37. OcobeHHocTH BOJOOOMEHA y pacTeHHH Pa3HbIX IKOJOTMYECKHUX IPYIIIL.

38. Ponb pacTeHnii B KpyroBopoTe MHHEPAJILHBIX JIEMEHTOB B OHoCchepe.

39. IToTpeOHOCTh PaCTEHHUI B 2JIEMEHTAaX MUHEPAILHOTO MUTAHHUS.

40. Krnaccudukaius MuHepanbHbIX 3JIEMEHTOB, HEOOXOUMBIX ISl PACTEHHM.
41. ®u3n0I0r0-6MOXMMHUYECKast POJIb OCHOBHBIX JIEMEHTOB MTUTAHHS.

42. A3sot. Cepa. ®ocdop. Kanuii. Kanpuuit. Marauid.

43. MuxkposnemeHTsl. COBpeMEHHBIE IIPEACTaBIECHHUS O PO MUKPO3JIEMEHTOB B META00IN3Me PACTEHHUH.
44. BrIpammBanue pacTeHHH 6€3 OUBEHI.

45. IIurarensHble cMecu. [ MaponoHuKa.

46. KopHeBoe nuraHue Kak BakHeHIHNi GakTop yrnpaBieHUs NPOIYKTHBHOCTBIO U KAYECTBOM ypoiKas

CEIILCKOXO3SIICTBEHHBIX PACTEHUH.
48. Y nobpenusi.

49. Pocr 1 pazBurue. OHTOrEHE3.

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

52. Perenepanus y pactenuil.

53. Brmsiaue GpakTopoB BHEIIHEH Cpeibl Ha POCT pacTeHui.

54. @DUTOrOpMOHBIL.

55. Vcnonb3oBaHHE CHHTETHUECKHX PErYJISITOPOB POCTA B PACTEHUEBO/ICTBE.
56. Cnoco0b! IBIKEHUS y pacTeHUH. BHyTpHUKIeTOUHbIE IBYKEHNSI.

57. PocToBEIe IBMKEHUS.

58. TypropHsie 00paTHMbIE ABHKEHHSL.

59. Croco0bl 3aUTHl ¥ HAIEKHOCTh PACTUTENILHBIX OPraHN3MOB.

60. duznonorus crpecca.




61.

3ach0y0T0ﬁQHBOCTL n yCTOfI‘IPIBOCTL K MCPErpeBy.

62. VYcToiiunBOCTh pacTeHU K HU3KUM TeMIIepaTypam.
63. CoeycTOWIHBOCTb.

64. Y CcTOWYNBOCTD K HEJJOCTATKY KUCIOPOa

65. I'a30ycTOMYHBOCTD.

66. PagmoycroiunBoCTS

67.

YcToianBOCTh pacTeHNH K HH()EKINOHHBIM OOJIE3HSIM.

2. TunoBbie KOHTPOJIbHBIE 32JaHU JJISI IPOMEKYTOYHON aTTecTaluu

IInannpyemslii
o0pa3oBaTelbHbIH pe3yJbTaT
(KoMmeTeHIUsl, UHAUKATOP) !

TunoBBIE KOHTPOJILHBIE 32JaHUS H CIIOCO0
MPOBeAEHHS MPOMEKYTOYHOMH ATTECTANH 2
(2—-3 npumepa saoanuii)

KpuTtepuu onenuBanusi u
IIKaJIa OeHNBAHHUS 3

OIIK-1.3: Ucnonb3yeT 6a30BbIC
3HaHMs OOTaHUKH, 300JI0THH,
MHUKPOOHOJIOTUH, SKOJIOTUH U
MTOYBOBEICHUS B
poheCCHOHATBHOM
JeSITeIIBHOCTU

Pewenue 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 JIUCTA 00BN
HecKoIbKo Karens 20%-Horo pactBopa KOH, nprmim
OCH3MH, TIIATEIBHO B30OONTAIN U JAJH OTCTOAThCS. KakoBa
Oyzer okpacka cnmpTa 1 OceH3uHa? Kakue Bemectsa OyayT
[PaCTBOPEHBI B YKA3aHHBIX PACTBOPHTEIISIX?

3. C IOMOIIBIO KaKOW peaKIMK MOXKHO JIOKa3aTh, 4TO

B MOJIEKYJIE XJIOPO(DHILIA CONEPIKUTCS aTOM MarHust?

10 3amau
NwmeeTtcs nonHoe BepHOE
pelueHne, OIHOM 3a/1auu,
BKJIIOYAIOLIEE NTPABUIIbHBIN
otBeT — 0,5 Gamna.
JlaHo BepHOe pelieHue, Ho
TMOJIY4CH HeraBI/IJ'H)HHﬁ OTBET
13-3a OMMUOKH B HAITUCAHUH
YpaBHCHUA PCAKIIUU U
apugmernueckoit omnbke — 0,3
Oaa.
Pemenue He nano — 0 0aios.
3aueT/ He3aueT

TecroBble 3aJaHUsL:

1. BBen noHsTHE CTpecC -

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

B) KA. TumupszeB; r) Y. lapBun

2. Ilpu crpeccax B KiIeTKax BO3pacTaeT COEpKaHHIE
a) OenKoB, caxapoB;  0) YIJICBOJOB, IIPOJIUHA;

B) JKHPOB, Caxapos,; T') yIJIEBO/IOB, XKHUPOB

3. Pactenus, npouspacraroime Ha 3aCOJeHHbBIX
HOYBax —

a) TIMKOraouThl; 0) IBrajioUTHI;

B) KPUHOTAJIO(HUTHI; T) COTEBBIACISIONIUE raTO(QUTHI

[Ipasunvho evibpan éapuanm
omeema — 0,5 bania

Tect u3 20 3amannii




MMPUJIOKEHHUE 2

8. METOANYECKHNE MATEPHUAJIbI JJIS1 OBYYAIOINUXCS 11O OCBOEHUIO JTUCHUITJIMHBI

1. MeToauyeckne peKOMeHAALMH MO MOATOTOBKE U BBHINMOJHEHHIO JTa00PaTOPHBIX 3aHATHIA.
Bce mabopaTopHble 3aHATHS MOJDKHBI OBITH BBIIIOJHEHBI B XOAE W3YYEHWs Kypca Ul TONydeHHs 3adeTa. PaboTs]
BBITIOJHAIOTCA B ayAWTOPHUH C HCIIOIb30BAaHWEM pabodeil TeTpaam, Te OTPaKaroTcs BCE MOJTYyYCHHBIE PE3YNbTAaThl B XOJC
pabot. YCTHO paccMaTpuBarOTCs KOHTPOJIBHBIE BOTIPOCH TIOCIIE KaXI0H J1a00opaTopHOH paboTEHI.
IIpumep padoThl N3 MeTOANMYECKON pa3padoTKH.
JIABOPATOPHASA PABOTA 11. Onpenenenue cocymiei CHIIBI YIPOIIEHHBIM METO0M (110 A. Y pIImpyHry)
COJZIEP’)KAHME
1. Onpenernenne cocymel CHITBI KJIETOK YIPOIIEHHBIM METOJIOM y KIIyOHe! KapTodes.
3AJAHNA
1. [IpuroToBUTH PACTBOPHI HYKHOW KOHIICHTPALIUH.
2. [IpoBecTH ONBITH M U3YYHUTH BIMSHHE KOHICHTPAIIMU PACTBOPOB HA COCYILYIO CHIIY PAaCTHUTENBHBIX KIETOK.
MATEPUAJIBI U OBOPYIOBAHMUE: 1) xiry6ru kaptodenst; 2) 1 M p-p NaCl wnu caxapo3ssr; 3) ckanblielb; 4) TuHelka; 5)
MM Oymara; 6) hunbTpoBanbHas 6ymara; 7) 8 IpoOHpPOK B IITATHBE; 8) cTaKaH ¢ BojI0M; 9) ojHOpa3oBbie mmpuiisr; 10)
npoOOYHOE CBEPJIO.
METOJUYECKHE YKA3AHUA
[ToctymuieHre BobI B KJIETKY OMPEENAeTCs €€ cocylle cuiioi (S), KoTopasi 3aBUCHUT OT CTENIEHU HACHIIICHUS KIETKU BOJOH.
Omnpenenenue cocymield CUIbl KJIETOK YIPOILEHHBIM METOAOM YPIIIIPYHIra OCYHIECTBISIETCS TyTeM M0A00pa PaBHOBECHOTO
pacTBopa, B KOTOPOM HE IIPOMCXOAUT HU MOTEPH, HA MOTJIOIIECHHS BOIBI KJIETKaMH. JJOCTOMHCTBO JaHHOTO METOa — IIPOCTOTa
¥ BO3MOXKHOCTH HETIOCPEICTBEHHO HAOMIOaTh 32 N3MEHEHHEM Typropa B 3aBUCUMOCTH OT CTETIEHH HACBHIIICHUS KJIETOK BOJIOH.
Lens paboTHI: ONpeneNuTh COCYIIYIO CHITY KIETOK KITyOHEeH M KOPHEIUIO/IOB.
Texnuka 6e3onacHoctu: Pabota ¢ pactBopamu cosnei
Xonx paborsl. 1. [IpurotoButs B mpodupkax mo 10 M pacTBopsI cieayronmmx konnenrpanuii: 0,1; 0,2; 04; 0,6; 0,8 cmermBast
cooTBeTcTByIoIMe KosmuectBa 1 M p-pa NaCl u Boapl. B oy 13 npoOHpoK HalIUTh MPOCTO BOAY.
2. Beipesars u3 kiy0OHs kaprodens opycku amunoit 40—-50 MM, nmmpuHoi okoo 10 MM ¥ TONIIKMHON puMepHO 3-5 MM (pe3ath
TydIIe Tonepek KiayoHs). BakHo, 4To0bI Bce OpyCKH UMENH OJMHAKOBBIE Pa3MepHl.
3. M3mepuTs nomydeHHbIe OPYCKH IO JUIMHE U IOMECTUTD B PACTBOPHI 110 OTHOMY KyCOUKY.
4. Yepes 30 MuHyT OpYCKH BEIHUMAIOT U3 PACTBOPOB M CHOBA N3MEPSIIOT.
5. Pe3ynbTaThl 3aNMCHIBAIOT B TETPAb.
H3oTonmueckuii ko3 GUIUEHT U1 pacTBOPOB ciexyromux konnentpanuit: 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 NPUUMHY U3MEHEHUsI Pa3MEPOB MOJIOCOK B PACTBOPAX PA3HOW KOHIIEHTPALIUH.
KOHTPOJIBHBIE BOITPOCHI
OcMoTHYECKHE SIBIICHUSI B PACTUTEIILHOM KIIETKH.
Kak u3MEeHUTHCS pa3Mep MOJIOCOK B PACTBOPaX Pa3HON KOHIIEHTpauu?
2. Meroauyeckne MaTepHAaJIbI ISl CAMOCTOSITEJIbHOI PadoThI.
CamocTosiTesbHbIe padOTHI IPECTABIIOT CO00I OJIMH U3 OCHOBHBIX BUIOB YUe€OHO! EsATENbHOCTH CTyIeHToB. Ha
COBPEMEHHOM 3Tare 00pa3oBaHus 3TOMY BHILY AEATEIBHOCTH MPUIACTCS CYIIECTBEHHOE 3HaUeHUE. BrimonHenue
CaMOCTOSATENBHBIX paboT CIOCOOCTBYET CO3HATEILHOMY YCBOCHHUIO TEOPETHYECKOTO MaTepuaia, BHIpadOTKe HABBIKOB pabOTHI C
JIUTEepaTypoH, TOMOraeT B MOATOTOBKE K 3a4eTy. KpoMe Toro, 3To OZMH U3 BUIOB TEKYILETO KOHTPOJISI B PEHTHHIOBOI crcTeMe
00ydeHus. OCHOBHasI 4acTh MPEATIaraéMbIX 3alaHUH JUTI CAaMOCTOSTETIbHON paOOThl HalleJIeHa Ha N3yYEHUE TEOPETHIECKOTO
Mmarepuana. J1s caMoCTOSATEIbHOTO U3YUYEHHsI CTYICHTaM IIPEAJIOKEH MaTepHall, KOTOPhIH He pacCMaTpPHBAETCS Ha JIEKIHAX
WM PacCcMaTpUBaETCsl JIUIIb 0030PHO.
CamocrosiTenpHas paboTa IPOBEPsETCs B X01€ JIAOOPATOPHBIX 3aHATHI B METOJANYECKUX YKA3aHUSX, C TIOCIIETYIOIINM
KPUTHYECKHM aHAJIM30M M apI'yMEHTHPOBAHHBIM IIPECTaBICHUEM COOCTBEHHOW TOUKHM 3pEHHUs B BUJE TIPE3CHTALNY WIIN
JIOTIOJTHUTENBHOTO JIOKJIa/1a U IIPEMHUPYETCS AOTOTHUTEIbHBIMU OallIaMH.
3. TpeGoBaHus K PeITHHI-KOHTPOJIIO (JUIs 3a4eTa)

Mopynau Tembl Buaer pador Bajniabl
5 cemecTp
I Mmopynn Texymmii. Temsr: NeNel-4 KonrpomnbHas pabora. Pemenne o5
3amad. TecTsl.
Otuer o Teme. 25
Hroro: 50
Texymmii. Tembr: NeNe5-8 KonrponbHas pabora. Pemenne o5
11 moayib 3aga4. TecThl.
Ortuer o Teme. 25
Hroro: 50

Bcero: 100




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

Ne OO0HoBJIeHHBIH pa3fen padoyei Onucanne BHeCEHHBIX PexBM3UTHI JOKyMEHTA,
IL.I1. nporpaMmbl JTMCHHUIIIUHBI HU3MEHCHHUH yreepauBuiero
HU3MECHCHUSA
1. [[lepeuens mporpaMmHOro obecrnedenusi (B mepedeHn [TpoTokon 3acenanus Kapenpol
MIPOTPaAaMMHOTO ootannku Ne 8 oT 26.04.2024 v
oOecriedueHus 1006aBieH
MHOTOQYHKIINOHATEHBIT
penakrop ONLYOFFICE
2.
3.




