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1. LIEJIM U1 3ATAYY JUCLUTLTAHBI

Ieas:|3yuenue TeopeTndeckux 3HaHUH Pa3HOOOPA3HUs PACTUTEIBHBIX OPraHU3MOB ¥ IPHOOB, METOIOB HCCIIEAOBAHUS,
KJ1acCU(UKAIMY ¥ ONIMCAHUS UX OMOJIOTHYECKHX, (DU3MOJIOrMYECKUX M AKOJIOIHYECKUX 0COOCHHOCTEH.

3anaum :

1. H3yueHue OCHOBHBIX CBEJCHUH O PHU3HOIOr0-OMOXUMHUUECKUX IPOIEccaX, IPOUCXOIAIINX HA PAa3HBIX YPOBHAX
OpTaHM3aIMU PACTUTEILHOTO OPTaHU3Ma;

2. H3ydeHue COBpEMEHHBIX MPEACTABICHHUI 0 OCHOBHBIM HANPABICHUAM (DU3HONOTHH PACTCHUI — PACTUTEILHOM KIICTKH,
(boToCHHTE3Y, ABIXaHUIO, BOAHOMY 00MEHY, MHHEPaTbHOMY MUTAHHIO, POCTY M Pa3BUTHIO PACTEHHUS, YCTOHIMBOCTH.

2. MECTO JUCHUILITMHBI B CTPYKTYPE OOII

Llukx (paszern) OIT: [51.0

2.1| TpeGoBaHHS K NpeBAPATEIBLHOI MOATOTOBKE 00YYAIOIIETr0Cs:

2.1.1| Anaromus u MOp(hOJIOTHS PaCTCHUI

2.1.2| MukpoOuomnorus

2.1.3|IHTpOAYKIHS M aKKIIMMATH3AIHs PACTCHUH

2.2| JucuMmianHbI (MOIYJIM) U MPAKTUKH, JJIS1 KOTOPBIX OCBOEHHE AAHHON THCHHUILINHBI (MOIYJIs1) HEOOXOAUMO KaK
npeaiecTByoIlee:

2.2.1|11BeTOBOACTBO

2.2.2|JIexapcTBeHHBIE U 3(PUPOMACIUIHbIE PACTCHUS

2.2.3|1111010B0OACTBO

3. INIAHUPYEMBIE PE3YJIbTATBI OB YYEHUS 11O JUCIHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMBIMHA
PE3YJIBTATAMU OCBOEHMS OBPA3OBATEJLHOM IMPOT PAMMBI

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOLY JIsT)

Kon HaumeHnoBanme pa3siesioB H TeM Bup 3a- | Cemectp /| YacoB | Ucrounuku | Ilpumeuanme
3aHATUS HATHS Kype
Pa3nen 1. BBEJIEHUE
1.1 ®duznonorus pacTeHui - Hayka 0 GYHKIHIX Jlex 5 3

PacTUTEIBHBIX OpraHu3MoB. PUBNKO-XMMHUYECKUH,
9KOJIOTHUECKUH U 3BOJIFOIMOHHBIN aCIIEKThI
¢usnonoruu pacrenuil. [Ipeamer dusnonorun
pactenuii. CBsi3b (DM3HOJIOTHU PACTEHUI C IPYTHMHU
OHMOJIOTMUECKUMH HAYKaMU - OHOXUMHUEH,
O1OpH3UKON, MOJICKYJISIPHON OMOJIOTHEH, FTeHETHKOM
u np. Cnenuguka 3ana4 GU3UOIOTUIECKUX
uccnenoanuil. CoueTanue pa3InyHbIX ypOBHEH
uccienoBaHus (CyOKIeTOYHbIH, KJIETOUHBIH,
OpraHU3MEHHBIH, YPOBEHb OHOLIEHO03a) KaK
HEOOX0IMO€ YCIIOBUE Mporpecca GUTOPH3HOIOTHH.
OOBeKT pU3NOIOTHH PACTEHHH - OpPTraHU3MBI
(9yKapuOTHl), OCYIIECTBISIIOMHNE (POTOABTOTPODHBIIH
00pa3 xu3Hu. Kocmuueckas poip 3eeHoro
pacTeHus. DTamnbl pa3BUTHA (U3UOIOTUH
pacTeHUid, UX CBA3b C OOIIMM Pa3BUTHEM
pacTeHHEBOICTBA U HOBBIX OTpacien
OMOTEXHOJIOTHY. Du3MoNIOrnIecKue OCHOBBI
MPOAYKTUBHOCTHU pacTeHnid. OCHOBHbIE POOIEMBL.

Pazgen 2. TEMA 1. OCOBEHHOCTH
CTPOEHUS PACTUTEJLHOM KJIETKH




2.1

Knerka kak OpraHusM U Kak dJieMeHTapHast CTPYKTypa
MHOT'OKJIETOYHOI'O0 OPraHU3Ma 3€JICHOT0 PaCTEHHU.
Crenpduyeckre 0COOCHHOCTH PACTHTENILHOM,
HMBOTHOH U rpUOHOI KIETOK.

Jlex

2.2

CBOMCTBO BSI3KOCTH LIUTOIIA3MbI PACTHTEIHHBIX
KJIETOK. BrusiHue TeMneparypsbl, peakiiy Cpeabl 1
SITOBUTBIX BEIIECTB HA IIPOHUIIAEMOCTh KJICTOYHBIX
MeMOpaH. Hakonnenne HelHTpanbHO KPacHOTO B
MOJIOJIBIX U CTapPBIX PACTUTEIBHBIX KJIETKaX.
[TpmwxHr3HEHHOE OKpaIIMBAHUE KIIETOK HEUTPaIbHBIM
KpacHBIM IIpU pa3HbIX 3HaueHusX pH.

JIab

2.3

CTpyKTypHasi OpraHu3alnus KJIETKH - OCHOBA e¢
OMOXUMHYECKON aKTUBHOCTH U (DYHKIHOHUPOBAHUS
KaK [IeJIOCTHOM KUBOH cucTeMsl. YepTrl 3BoIIOLINN
KJICTOYHOW OpraHu3alluy Ha IpUMepe CPaBHEHUS
MIPOKAPUOTHOW M 3yKapHOTHOH KiieToK. OCHOBHBIE,
CTPYKTYPHBIE 3JIEMEHTBI 3YKapUOTHON KIIETKH.
CTpyKTypa U CBOHCTBA OMOJIOTMYECKUX MeMOpPaH:
IIPOHULIAEMOCTb U CUCTEMA aKTMBHOT'O TPaHCIIOPTa.
OcHoBHBbIE (DyHKIIUM MEMOpaH.
DU3UKO-XUMHYECKHE CBONHCTBA MPOTOILIA3MbI
(IpOHUIIAEMOCTb, BA3KOCTb, DJIACTUYECKUE CBOICTBA,
Pa3apaKuMOCTb, IBIKEHHE LIUTOILUIA3MBbI U OPIaHOUIOB
u T.4.). X ¢pusnonorunyeckoe 3HaueHUE U POJib BO
B3aMIMOJEHCTBUH PACTEHUS C BHEIIHEH CpeIoil.

Cp

Pazpnea 3. TEMA 2. ®OTOCHHTE3




3.1

CymrHocTh 1 3HaueHue ¢porocuHTesa. Mcropus
pa3BuTHs yueHus o ¢poTocunTese. Mcropuueckoe
3nauenue pabor K.A. Tumupszesa. O0iiee ypaBHeHUE
doTocuHTe3a, €ro KOMIOHEHTHI. Poib oTocuHTE3a B
IpoLeccax SHEPreTHIECKOTo U MIIACTHIECKOro oOMeHa
pactuTensHoro oprannzma. @OTOCHHTE3 KaK IPOLIEcC
TpaHc(opMaIK SHEPTUH CBETA B SHEPTUIO
XUMHUYECKUX CBSI3€H.

@DOTOCHMHTETHYECKUH anmapaT pacTeHHs.
CTpyKTypHas OpraHu3ayst GOTOCHHTETHIECKOTO
anmapara. CTpoeHue JIMCTa Kak opraHa oTocuHTesa.
Xnopomnactel. OCHOBHBIE 2JIEMEHTHI CTPYKTYPHI
XJIOPOIUTACTOB - JIBOMHast MeMOpaHa, MaTpUKC,
TUIAaKOMIbl, TpaHbl. OHTOreHEe3 XJIOPOILIACTOB.
OBOJIIOIHS CTPYKTYPBI (POTOCHHTETUYECKOTO anlapara.
[TurMeHTHI XJI0POILIACTOB.

XOpOQUILITBL. XuMmugeckast
CTPYKTYpa, CIIEKTpabHbIe CBOHCTBA. OTOeNbHBIC
MIPECTaBUTEIH IPYIIBI XJI0poGHILIoB. DyHKIUH
xnopoduinos. KaporuHouasl. XMMHU4ecKoe CTPOCHHUE,
cBoiicTBa. CriekTpsl noryonieHus. PyHKIuu B
¢dorocunTeze. DUKOOUITUTIPOTEHHBI
(OMMMXpOMOIIPOTEHHBI, PUKOOUIIMHBI).
Pacnpocrpanenue, XuMH4IecKoe CTPOCHHE,
CIeKTpalbHble cBoiicTBa. Ponb B oTocunrese.
CBeTOBBIE peakiyyu GoTocuHTe3a.

IMepBuunsle npoueccl  porocunresa. [lornomenue
CBETa MUTMEHTaMH. DJIEKTPOHHO- BO30YKICHHEIE
COCTOSIHUS TIUTMEHTOB (CUHIJIETHOE, TPUILIETHOE).
ITpenctaBnenue o GOTOCUHTETUIECKON EANHHUIIE.
PeaxiioHHbIe EHTPBI KaK CTPYKTYPHO-YIIOPAJOYHbIC
00pa30BaHMs MUTMEHTOB U KOMIIOHEHTOB
SIEKTPOHTPAHCHOPTHOH Hern. [lukmaeckuii u
HELUKINYECKUH TPAHCIIOPT HIIEKTPOHOB.
dotodochopunuporanne. UCTOpHs OTKPBITHSL.
XapakTepUCTHKa OCHOBHBIX THUIIOB
(borodochopunupoBanms.

[Tyt cBA3bIBaHUSA YIIIEKUCIIOTHI

TemuoBast ctamust oTOCHHTE3a. XUMHU3M PEaKIUit
nukina KaneuHa. KitroueBbie pepMeHTHI 1UKIIA.
[NepBryHbIe TPOAYKTHI (POTOCHHTE3A, UX TIPHPOAA.
IlepBuynslii cunres yriaesonos. Lukin Xau-Caka-
Kaprmmunosa. CAM - Tum metabomm3ma. Ux
3Kosornyeckasi posib. @oTospIXaHue. XUMU3M,
JIOKAJIN3anus B KIETKe, PH3NOIOTHUECKOE 3HAUCHHUE.

Jlex

3.2

XUMHYECKHE CBOICTBA MMTMEHTOB 3€JICHOIO JIMCTA.
PasneneHre MUrMEHTOB METOOM OyMa)kKHOM

xpomarorpaduu. CBoicTBa XJI0podHILIa.

JIa6

3.3

3aBuCUMOCTb OTOCHHTE3a OT (PaKTOPOB BHEIIHEH
cpensl. CoBpeMEHHOE IPHIMEHEHHE.

Okonorus GoTocuHTe3a. 3aBUCUMOCTh (poTOCHHTE3a OT
BHEILIHUX YCJIOBUMH U COCTOSIHUS Opranu3Ma. BiusHue Ha
(bOTOCHHTE3 TeMIEepaTypbl, YCIOBUI OCBEILCHNUS
(MHTEHCHBHOCTH, CIIEKTPAIEHOTO COCTaBa CBETa),
coJiep>KaHusl YIIICKUCIOTHI, YCIOBUI MHHEPAILHOTO
IIUTaHUs, BOJOCHAOKEHUS, CYTOUHBIE U C€30HHbIE
PUTMBI POTOCHHTETUYECKHX MPOLIECCOB.
KowMrneHcanmonHas TouKa IpH (POTOCHHTE3E U ee
3aBUCHMOCTB OT OCOOCHHOCTEH opranusma.  BrusHue
KomiIuiekca (hakTopoB Ha otocunTe3. OcoOEeHHOCTH
(bOoTOCHHTE3a Y paCTeHUH Pa3HBIX SKOJIOTHIECKUX
rpyni. GOTOCHHTE3 B YCIOBUSAX MPOMBIIIEHHOMH
(UTOTPOHMKH U B 3aMKHYTBIX 9KOJIOTHIECKAX
cucTeMax kusHeobecneuenus. Mcnons3oBanue
IIPOTOKOKKOBBIX BOJOPOCIEH B OMOTEXHOJIOTHH.
®otocunTe3 1 001IAs NPOAYKTUBHOCTH PACTHTEIIBHBIX
OpTaHU3MOB.

Cp

16




Paznen 4. TEMA 3. JIBIXAHUE PACTEHU

4.1

PasButne nmpencraBieHnid o IPUPOIEC MEXAHU3MOB U
ITyTSAX OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
MpeBpalieHnii B KJIeTke. Bkian oredyecTBeHHBIX 1
3apyOEXHbBIX YUEHBIX B CTAHOBIICHHE U PA3BUTHE YUCHHS
0 JIbIXaHUH KaK COBOKYITHOCTH IIPOLIECCOB
OMOJIOTHYECKOTO OKUCIIEeHHs. Teopuu MexaHU3MOB
OMOJIOTHUECKOTO OKUCTIeHUS. Teopus AbIXxaHus
[Tannaguna, [lepexkucHas Teopus okuciaenus baxa.
Teopus Kocteruea. buosnornueckas posb IbIXaHusl.
Katanutuyeckue ccTeMbl AIXaHUS (IETHIPOTeHA3H,
oKcuzasbl, kapOokcuilassl, TpaHchepasbl U Ip.).
Muroxonapuu. X cTpykTypa v GyHKITUH.

Jlex

4.2

OrmpenesieHre HHTEHCHBHOCTH JBIXaHHS 110 KOJIUYECTBY
BBIIETIEHHOTO AHOKcuza yraepoxaa (mo I1.
Boiicen-Ienceny). BimsiHue TeMIepaTyphl ¥ peakiuu
cpebl Ha akTHBHOCTD B-(pykTodhypaHo3umasbl.

JIab

4.3

THITBI OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUi
[Tyt oKHCIEHHsI OPTaHUIECKHUX BEIIECTB B KIIETKE.
OCHOBHBIE MYTH JUCCUMUIISIIIAY YTIICBOIOB.
Iento3omMoHO(POCHATHBIN MYTh OKUCICHHS TITIOKO3BI
€ro poJib B KOHCTPYKTUBHOM OOMEHEe KJIEeTKH. [ uKkomius.
Pasnmuunbie Buasl Opoxenus. [lukn Kpebca.

' THOKCUIATHBIN MUK, XapaKTepUCTHKA OCHOBHBIX
craauit mukinoB. OkucnuTenbHoe GochopHIMpoBaHue.
OHepreruueckas 3¢ eKTUBHOCTH IIpoliecca.
3aBHCHUMOCTb JIbIXaHUS OT (PAKTOPOB BHEIIHEH CPEJIbI.
3HayeHne

Dkonorus neixaHus. KolmuecTBeHHbIE TOKa3aTeIN
razoo0MeHa (IIOIJIOIEHUE KUCIOPOAa, BbIIETICHHE
YTIIEKUCIIOTHI, ABIXaTeNBbHBIN KOdQuImeHT u ap.).
3aBUCHMOCTbD JIBIXaHHsI OT BHEIIHMX U BHYTPEHHUX
(baxTopos. 3HaueHHue mporecca IbIXaHus B
KHU3HEICSTEIbHOCTH PACTUTEIBHOIO OpraHU3Ma.

Cp

Pazznen 5. TEMA 4. BOJHBIN PEJKMM PACTEUI

51

3HaueHMe BOJIBI B XU3HEAESATENBHOCTH PACTCHUM.
MonekymnspHas CTpyKTypa BOIBI U (hH3UUCCKUE
cBoiicTBa. CBOOOAHAS U CBA3aHHAS BOJA.
@usznonoruyeckoe 3Ha4YCHUE OTAENBHBIX (ppaxuuii
BOJIbl B PACTEHHU.

Bonuslii 6ananc pacteHus

OCHOBHBIE 3aKOHOMEPHOCTH TIOTJIOLIEHHS BOJbI
kietkoil. HabyxaHue OMOKOIIIONA0B, OCMOC-SIBJICHHUS,
JIeKallle B OCHOBE OCTYIJIEHUSI BOJBI B PACTEHHE.
MexaHu3M nepeABHKEHUS BOJbI 110 pacTeHuto. ITytu
OMIKHETo U JaNbHETO TPaHCHOpPTA. JIBIKYIINE CHITBI
BOCXOJIAILIETO TOKA BOJBI B pacTeHUU. BepxHuii u
HIDKHUH KOHLEeBbIEe ABUraTenau. KopHeBoe nasnenue,
€ro MEXaHHU3M 1 3HAUCHUE B )KU3HH PACTECHUH.
HarspkeHue BOZBI B cOCyjax; 3HAUCHUE CUII
MoJeKyJsipHoro cuerienus. Ilpoueccsl kore3uu u
aAre3uu.

Jlex

5.2

OmnpezeneHne cocyieil Cuilbl pacTUTEIbHbIX KJIETOK I10
HN3MEHEHUIO KOHIEHTPAIMH PAaCTBOPOB (METOJ CTPYEK
B.C. lllapnakoBa). OnpenenieHue CoCyIien CHiIbl
YIIPOILEHHBIM METOJOM (10 A.YpPLIPYHTY).
Omnpezenenne BOAOIPOBOAUMOCTH JIPEBECHHBI.

JIab




53

Brigenenue Boas! pacrenuem. ['yrramms,
TpaHcupanys, GU3HOIOTHIECKOE 3HAUCHHE ITHX
npoueccoB. KonnuecTBeHHBIE TOKa3aTEeNH
TPaHCIUPAIUH: UHTEHCUBHOCTD, IPOYKTUBHOCTB,
TpaHCIHPAIMOHHBINH KO3()(UIIMEHT. YCThbUYHAS U
KYTUKYJIsIpHas TpaHcnupanus. CTpoeHHe YCThHIL 1
MEXaHU3MBI UX ABW)KEHHUH, BIUSHHUE CBETA. Y CTBUYHOE
Y BHEYCTBUYHOE PETYIUPOBAHHIE TPAHCIIUPALIHH.
Bnusiaue BHEIIHUX (AKTOPOB HA MHTEHCUBHOCTH
TpaHCTUpaIuH (CBETa, TEMIIEPATYPHI, BIaKHOCTH
BO3IyXa ¥ MOYBHI 1 Jp.). CyTOUHBIA X0/ TPACIHPAIUH.
DKoJorus BOJ0OOMEHa pacTeHUH

Oco0eHHOCTH BOIOOOMEHA Y pACTCHHUI pa3HbIX
9KOJIOTHYECKHX rpymIl (KkcepouToB, Me30(HUTOB,
rurpo¢uToB, raro(hUToB) U MyTH aJanTaluy Ha
BJIMSHHE BHEIIHUX (HaKTOPOB. Brian oTedecTBEHHBIX U
3apyOe)KHBIX HCCIIeIOBATENEH B pa3BUTHE YUCHUSI O
BOJOOOMEHE.

Cp

12

Pazpea 6. TEMA 5. TPAHCIIOPT BEIIIECTB B
PACTEHUN

6.1

Brigenenue BeniecTB pacTeHHSIMHI

Cr1oco0b! cekpenuy BEIECTB Y PACTUTENILHBIX
oprann3MoB. HapyHbIe ceKpeTOpHBIE CTPYKTYPEI.
XKenes3xu u xene3nucTele Boocku. HekTapHUKH.
ConeBsle xene3kn 1 BoJocku. [ mnaronsl. Bayrpennne
CEKPETOPHBIE CTPYKTYPHI.

Jlex

6.2

OrmnpezenieHye TPAHCIMPALUK 3aBSIIAIOIIHIX OOETOB
(o Apnanny). BogooOMeH COCHBI.

JIab

6.3

IMonsATHE 0 BOCXOIAIIEM M HUCXO/ISIIEM TOKAaX BEIIECTB
B pacteruu. [lepeBrkeHIe OPraHHueCKUX BEIIECTB.
BrkHuiA ¥ nansHui (GIodMHBIN) TpaHCTIOPT
ACCUMMUJIATOB.

Oco0GEHHOCTH aHATOMHYECKOTO CTPOSHHS DJIEMEHTOB
(dnoamer. TpancropTHbIe (HOPMBI BEIIECTB.
B03MOXXHBII MEXaHU3M U PETYIISAHS (HIOIMHOTO
TpaHCIOPTa. 3aBUCHMOCTD TPAHCIIOPTA BELIECTB OT
TeMIIepaTyphl, BOTHOTO PEXKUMA, MUHEPATBHOTO
MTUTaHMS PACTSHUSL.

Ponb TpaHcnopra BelecTB B HHTETrpaluu GyHKIuUHA
LENOTr0 PaCTEeHHS.

Cp

Pasznen 7. TEMA 6. PU3UOJIOI'USA
MHMUHEPAJIBHOT'O ITIUTAHUS




7.1

OJeMeHTapHbIi COCTaB PacTEHUH

Ponp pactennii B KpyroBopoTe MUHEPAIbHBIX
3J1eMeHTOB B Ouocdepe. IlorpebHOCTL pacTeHuit B
aJIeMEHTaX MUHepaabHOro nuTanus. Kiaccudukanmn
MUHEpaJIbHBIX 3JIEMEHTOB, HEOOXOAUMBIX Ul PACTCHUH.
Makpo371eMeHTbI, MUKPOAJICMEHTHI.

MemOpaHHBIi TPaHCIOPT HOHOB B PACTEHUSX

BbrvoxaMiA TpaHCTIOPT MOHOB B TKAHSIX KOPHSI.
CuMILIacTUYeCKHUi U anomaacTudeckuil mytu. JlanbpHuil
TpaHcnopT. Bocxoasiee nepeBukeHUe BELIECTB 110
pacteHuio: ImyTh 1 MexaHu3M. KopeHb kak oprax
MOTJIONEHNS] MUHEPAJIbHBIX 2JIEMEHTOB M CHHTE3a
CJIOKHBIX OpraHMYeCKUX COeAUHEHUH. Posb kopHeil B
KHU3HEJESTEIbHOCTH PaCTeHHUH.
®u3nonoro-0MOXUMHIECKast POJIb OCHOBHBIX 3JIEMEHTOB
MTUTAHUS

A30T. 3HaueHHe a30Ta KaK KOMIIOHEHTa OEJIKOB,
HYKJICHHOBBIX KUCJIOT, opdupunoB, AT® u ap.
Wcrounuku azora i pacteHuil. Mcnons3oBanue
pacTeHreM HUTPAaTHOTO U aMMOHHUHHOTO a3oTa. [lytn
aCCUMWJIALIMY aMMHaKa B pacTeHUU. MeXaHu3M CHHTe3a
aMuHOKUCIOT. OOpa3oBaHHEe aMHUJIOB.
IlepeamuuupoBanue. B3auMocBs3b yriaepoaHoro u
a30THOTO 0OMEHOB B pacTeHHH. KpyroBopor a3ora B
Ipupoje.

Cepa. OCHOBHEIE COETUHEHHS CEPEI B PACTEHUH, UX POJIb
B CTPYKTYPHOI OpraHu3aluy KJIeTKH, y4acTue B
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHIX.
Wcrounuku cepsl 11t pacTeHUH. MexaHu3m
BOCCTAaHOBJICHHSI CYIb(ATOB, OTJEILHBIE ITAIIBI
nponecca. DepMeHTHBIE CHCTEMBI. ACCUMUIIAIINS CEPHI B
pacTeHuH. bronoruyeckuii UK cephl.

docdop. 3HaueHue pa3HbIX THIIOB (ochopcoaepKainux
coenuHeHui B xietke. [loctymenue docdopa B KIETKY,
MyTH BKJIIOYCHUS Pocdopa B 0OMeH. YyacTue
CoeMHEHHH, conepxkaiux Gpocdop, B 00pa3oBaHUU
KJIETOYHBIX CTPYKTYP (DEPMEHTHBIX CHCTEM.
Makponspruueckue coequHeHus Gochopa, UX poiis B
SHEPreTHUECKOM OOMEHE.

Jlex

7.2

MHUKpoXUMHYECKUI aHaIU3 30J1bl. AHTaroHU3M HOHOB
KaJbls U BOLOPOJA.

JIab




7.3

Kanuii. 3HaueHne kanusi B 0OMEHE pacTUTEIBHOTO
opranusma. Biusnue kanus Ha pusnueckue cBoiicTa
MPOTOIUIa3MBbl, HA ()EPMEHTHI YIIIEPOJAHOTO OOMEHA,
cuHTe3 Oenka ap. Ponb kamus B nojaepxKaHuy BOAHOIO
OanaHca B TKaHSX.

Kanpuuit. CtpykrypHO 00pa3oBareibHas poib KaJbLus.
VYyacrtrie B 00pa30BaHUM KICTOYHOW CTEHKH,
HOAJEPIKaHUU CTPYKTYPHOHU LEJIOCTHOCTU MEMOpaH.
Marnwuit. @opMbl yyacTusi Marausi B MeTaboJIi3Me.
Marsuii B cocraBe xa10poduiia. YdacTue B peakuusax
nepeHoca GocdopHsIX rpyril, B GopMUpOBaHUT
(hyHKIIMOHAIBHO-aKTUBHBIX CTPYKTYP pUOOCOM.
Muxkposnementsl. COBpeMeHHBIE PEACTABICHHS O
POJIU MUKPO3JIEMEHTOB B METa00IM3Me PacTEHUM.
®duznonoruyeckas poib MeIH, MapraHia, MoJIuoIeHa,
IIUHKa, 00pa ¥ JPYruX MUKPOIJIEMEHTOB.
BripammBanue pacteHunii 6e3 mo4Bbl

ITurarenpHble cMecH. PU3NOTOTUYECKHE OCHOBBI
IpUMEeHeHus ynoopenuil. becriouBeHHbIe METOABI
BEIpaIMBaHus pacTeHui. [ mapononuka. Bxkian
OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B Pa3paboTKy
TEOPUH KOPHEBOTO MUTAHUS ¥ BOIIPOCOB XUMHU3ALIUH
CeIbCKOro xo3sicTBa. 3nauenue pador J.H.
IIpsuumzukosa, JI.A. CabuHUHA B CO31aHUH TEOPUH
MHHEPaJIbHOTO MUTAHUS. KopHeBoe nuTanue Kak
BaXHEUIINH (haKTOp yIpaBIeHUSI NPOIYKTHBHOCTBIO H
KaueCTBOM YpOKas CeIbCKOXO3IHCTBEHHBIX PACTEHU.
VYnobpenusi.

Cp
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Paznen 8. TEMA 7. ®PU3NOJIOI'USI POCTA
PA3BUTUSA PACTEHUIA

8.1

Ompenenenne nouatuit "poct” u "pazBurue” pacTeHUH.
IIpoGnema pocta u pa3BUTHA Ha KIETOYHOM U
MOJIEKYJISIPHOM YPOBHSX.

OO1mue 3aKOHOMEPHOCTU POCTa. TUIIBI pOCTa Y
pacTEHUIA: anuKaIbHbIH, 0a3albUbli, HHTCPKAISIPHBIH,
paavaIbHBIN.

Knerounsle ocHOBBI pocTa. Da3bl pocTa;
9MOpUOHaNbHAs, pacTshKeHus, TUdHepeHIUPOBKY; UX
¢dmunonorndeckne ocodeHHoCTH. M3MeHeHUS
Mopdosoruy, Mmetabonn3Ma, SHEPreTUKU MpU
TPOXOXKICHUN Kaknoi (a3sl. [ToHATHE 0 KIICTOYHOM
IIUKJIE, BIUSIHUE PA3IUYHBIX (JaKTOPOB Ha AEIECHUU
KIIETOK. PocT KiIeTkH B (hase pacTsHKeHUSI, MEXaHU3M
neicTBus aykcuna. JluddepeHnupoBka KIETOK U
TKaHeH, Ipouecc JeTepMUHAINU. TOTUIOTEHTHOCTD
PACTHTENBHON KIETKHU.

Putm pocra pacrenuii. bonbiias kpusas pocra.
MaremMaTHYeCKOE BBIPaXKEHUE CKOPOCTH POCTA.
Buonornyeckue yacel. [Tonspaocts. Perenepanust.
BnusHue TemnepaTypsl, CBETa U APYrUX BHELTHUX
(hakTOpOB Ha MHTEHCUBHOCTH POCTa. SIBIEHHE MOKOS,
ero agantuBHas ¢pyHkuus. [Tokoi riyOokuit u
BBIHYKJICHHBIN. PU3HOIOTUs IPOPACTaHUs
HOKOSLIUXCS OPIaHOB.

Jlex

8.2

TTonsipHOCTH UepeHkoB. OnpeneneHe NHTEHCUBHOCTH
TPAHCIHPALMH 110 YMEHBIIEHUIO MAaCChl CPE3aHHbIX
JIMCTHEB.

JIa6




8.3

T'opmonanbHast cuctemMa pacTeHUH

[MonsTre puroropmona. Aykcunsl. duznonorunyeckas
ponbs UYK. Merabonuzm UYK. Tpaucnopr UVK.
Mexaunusm aeiicteust UYK. I'u66epennunbl. Cunres
rub6eperunHOB. [leiicTBue rud06epeinHOB Ha
MPOLIECCHI POCTa U Pa3BUTHsL. MexaHu3M JeiCTBHs
ru06epernHOB. LluToKkMHUHBL. XUMUUEcKas
CTPYKTypau CUHTE3 HUTOKUHUHOB. PU3HO0IOTHUECKast
POJIb UUTOKMHUHOB. MexXaHn3M JeHCTBUS
UTOKUHUHOB. AOciu3oBas kuciora (ABK).
Xumuueckas CTpyKTypa ¥ CHHTE3 aOCIIU30BOI
kuciotel. Pusnonornueckas pois ABK B pactenunn.
Mexanusm aerictBus ABK. Dtunen. CunTes dTHIIEHA.
dusnosnoruyeckas pojib TUICHA B PACTEHUSIX.
MonekynsipHbIii MEXaHHU3M JEHCTBHSI STHUIICHA.
Bpaccunoctepounpsl. CTpoeHue, 06pa3oBaHue B
pacTeHuH, pU3NONOruIecKoe JeHCTBUE.
BzaumoneiicTBre Mexay pa3TuIHBIMA TOPMOHAMH.
KacmoHoBas kuciora. CanuiuiioBas KUCIIoTa.
CHHTETHYECKHE PETYIATOPEI 1 HHTHOUTOPEI pocTa
(repOurubl, peTapJaHTbl, MOp(aKTUHBL, Ne(OIHaHTEI
U JIECHKAHTBI), UX IPAKTHYECKOE PUMEHECHHE.
PocroBbie nBMXEHUS

PocToBble U TypropHble IBHKECHHUS PACTCHUH.
Tpomnusmsl (TpaBUTPOTIH3M, (POTOTPOITH3M,
THIPOTPOITU3M U XEMOTPOIH3M, TUTMOTPOIIH3M).
Hacrtuu. Kpyroseie Hactun. CelicMOHAaCTHIECKHE
nBwkeHust. HacekomosiHbIe pacTeHus.

YKv3HEeHHBIH UK BBICIIHX pacTeHni. OCHOBHEIE 3TaITbl
OHTOTeHe3a (SMOPHOHAIIBHBII, IOBEHHUIIbHBIH,
PeNpOayKTUBHBII, 3pENOCTh, CTAPOCTh), UX
Mopdosornyeckre u GU3N0I0ro-ONOXMMHUYECKHE
0co0eHHOCTH. B3aUMOOTHOIIIEHUSI MEXKITy POCTOM H
Pa3BUTHEM Ha OT/ICJIBbHBIX dTarax OHTOTeHe3a.
Dotomopdorenes

Buyrpennue u BHemHue (HaKTOpPbI, PETYIHPYIOIINE
pasButue. [lelicTBUe TemMnepaTypsl U CBeTa Ha pa3BUTHE
pactenuit. doTorponuszM. GUTOXpOMHAs CUCTEMA.
Perynsiums ¢ yaactuem putoxpoma
(hoToneproANYecKoil peakiuy, IpepbIBaHUE MTOKOS,
pocTa nucTheB. Penernys u pu3nonornyeckas poiib
KpacHoro cBera. Peuenius u ¢pusnonornueckas posib
CHHETO CBeTa.

T'opmonanbHas Teopus uBeTeHus. Co3peBaHue MII0A0B
u cemsH. [Ipouecc crapenus.

Kynbrypa nzonupoBaHHBIX 3apOJblIlIEii, OPraHOB,
TKaHeH, KJIeTOK, IPOTOILIACTOB - MOZEb N3YUEHHS
IPOLIECCOB POCTa U pa3BUTHSA. MIcronb30BaHUE METOIa
KYJIBTYPBI KJIETOK JJIs1 U3y4eHUs! OMOJIOTUH KIIETKH 1
MMOHUMAaHHMS B3aUMOOTHOIICHUI YacTH U ejoro npu
(DYHKIIMOHUPOBAHUHU KJIETOK B PACTUTEILHOM
OpraHusMe.

IlyTtn npakTHYeCcKOro UCHOIb30BaHU KYJIBTYD
PaCTHTENBHBIX KIETOK (0CBOOOMKICHHE OT BUPYCHBIX
MH(EKIMH pacTeHUH, MacCOBOE Pa3MHOKEHHE
pacTeHuH, mojy4eHne GuoMacchl KIEeTOK-TIPOYIIEHTOB
MPaKTUYCCKH BaXKHBIX BCH_ICCTB).

Cp

Pasnen 9. TEMA 8. VCTOMYUBOCTH
PACTEHMMH K HEBJIAT OITPUSITHBIM
®AKTOPAM




9.1

Y CTONYMBOCTB KaK MPUCIIOCOOJICHHE PACTCHUH K
YCIIOBUSAM cyllecTBOBaHUs. OTBETHbIE PeaKLuU
pacTeHmii Ha JeiicTBUE HEOIaronpHUATHBIX (PaKTOPOB.
dusunosorus crpecca

OO011e TPUHIMITBL AIANTHBHBIX PEaKIMi paCTCHUH Ha
sKkosoruueckuii crpecc. Crpecc-6enku. I[lytu
TIOBBILICHHS] YCTOWYUBOCTH PACTEHHMA.

Jlex

9.2

BnusiHue caxapo3bl Ha MOPO30YCTOHYUBOCTH
pacTuTenbHbIX Ki1eTok. OnpeseneHue yCTbH4HOTO
anmapara B paCTUTENbHBIX 00bEKTax.

JIab

9.3

Peaknust pacteHuii Ha BOJHBIN 1eUIUT
(3acyxoycroitunBocTh pacteHwuii). [louBeHHas 1
aTtMocdepHas 3acyxa. Hapymenus ¢pusuonoro-
OMOXMMHYECKUX MPOIECCOB B TKAHAX PACTEHHH B
ycIoBuUsAX BoHOTO Aedunura. [yt npucnocobneHus
Pa3IHYHBIX TP KCEPO(UTOB K YCIOBUAM 3aCyXU.
Bnusinue Ha pactenue n30bITKa Biaru. Hapymenue
oOMeHa BeIeCTB pacTeHUH IPH MepeyBIaKHEHUH.
AKTHUBaIMs aHaYPOOHBIX MPOIECCOB, HAKOILICHHE
TOKCHUYECKHX COCIMHEHUI B TKAHAX PAaCTEHUI.

Y cTOWYNBOCTh K aHOKCHH.

Peakuus pactenuit Ha Temnepatypy. eiicTBue Ha
pacTeHus BEICOKUX TeMIIepaTyp ((KapoyCTOHIHBOCTh
pactenwii). BiusHre HU3KAX MOIO0KUTETHHBIX.
TeMrieparyp (.XoJI0I0yCTOMYNBOCTD PACTEHUH ),
HU3KUX, OTPULATEIBHBIX TEMIIEpaTyp
(MOPO30yCTONYNBOCTH PACTEHHIA) M IOYBEHHO-
KIIMMaTHYECKUX (PaKTOPOB (3UMOCTOWKOCTH pacTEHHN),
3aKaMBaHNE PACTEHHM.

Peakuus pacteHunit Ha BBICOKOE HEIep KaHUE COJIU B
o4Be (CONEYCTOWIMBOCTD PACTEHMIT). 3aCOJIEHUE OB
(COJIOHIIBI, COJIOHYAKH, COJ0AM). PaznuyuHbie BUbI
3aCOJIEHHs M X BIIMSIHUE HA X0J] (QU3HOIIOTHYECKUX
rporiecoB. MexaHU3MBbI aIaNTalliy raloQpUTHBIX
OpPraHU3MOB K COJISIM. MeTOo/IbI TOBBILICHUS
COJIEYCTONYHUBOCTH PAaCTCHHN.

OcoOeHHOCTH 3arpsS3HEHHS TI0YB TSDKEITBIMHU
MeTa/ulaMH. TOKCHYHOCTb UX Ul PacTeHUI.
PannoycTolunuBOCTh pacCTEeHUI U €€ MEXaHU3MBI.
3arps3HeHre aTMOC(epbl CEPHUCTHIM Ta30M, OKCUAAMHU
a30Ta U yriepoa, CoOeTMHEeHHAME QTopa H JIp.
ToKCHUYHOCTD UX JEHCTBUSI HAa PaCTEHUSI.
dopMupoBaHUE YCTOMUMBOCTH K ra3aM.

3amuTa pacTeHuil OT HaTOreHOB U (pHUTO(Haros
duznosnornueckue 1 ONOXMMHUIECKHE OCHOBBI
YCTOHYMBOCTH BBICIINX PACTEHUH K MATOT€HHBIM
MUKpoopranu3mam. [IpuunHbl 3THX 3a001€eBaHuil.
dusnosiorusi 60JbHOTO pacTeHus. BumoBoit
HMMYHHTET. Peakiys cBepX4yBCTBUTEIBHOCTH.
CucteMHbIH IPUOOPETEHHBIH UIMMYHHUTET PACTEHUI.
IIyTn noBellLIEHUS] YCTOMYUBOCTH PACTEHUIN K
MH(EKIIMOHHBIM 3a00JIeBaHUAM. Y CTOIYHBOCTh
pactenwuii k purodaram.

OO611e NPUHIMITEI OPraHU3aluy CUCTEM
CaMOPETYJISIIIUY 3€JIEHOTO PACTEHUS U €T0
B3aMMOJIEHCTBUS ¢ KOMIIOHEHTaMU OMOTreoIieH03a
BropuuHbIii MeTab0IN3M PacTEHHH.

Tepnensl. @eHONbHBIE COEUHEHUS (KyMapHHBI,
(I1aBOHOMIBI, TAHUHBI, JIMTHHUH). A30TOCOAEpXKaIINe
BTOpPHYHBIE BELeCTBA (AJIKAJIOUIbI, HAHOTEHHbIE
TJIUKO3K/IBI ¥ TJIFOKO3UHOJIATHI).

Cp
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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 KIICTKH

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

XapakTep CBs3ell, BOZHUKAIOIIUX MEXTy HUMHU.

Onummte GU3MOJIOTHYECKUE TTPOLIECCHl U CTPYKTYPY sIpa.

Yro Takoe TpaHCTeHHbIe pacTeHHs ? Kak uX MOIy4aroT U Kakoe 3HaueHHEe OHU UMEIOT?
Maiite onpeneneHne NOHATUAM «TUQDY3HI» U «OCMOCH.

Yem ompenensiercs HarpasieHue 1updy3un?

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

Uro sBisieTCA UCTOYHUKOM SHEPTHHU IS IPOLIECCOB aKTUBHOTO TpaHcIopTa?

©oOoNOO AW

Tema 2. @oTocuHTES.

1. UYro takoe reTepoTpodHEIH U aBTOTPOQHBIH THIT TUTAHUA?

2. KakoBbl 0COOEHHOCTH MOCTYIUICHUS YTIIEKHUCIIOTO Ta3a U3 aTMoc(epsl K 3eIeHbIM mractuaam? UTo crnocobCTByeT U
YTO 3aTPyIHSET 3TOT mpouecc?

Ha3zoBuTe n3BecTHbIe BaM THUIIEI IutacTHA. KakoBa MX B3aUMOCBSI3b?

UYro takoe murMeHTHI? KakoBa ux ¢usnonorudeckas poib?

XUMHUYECKOE CTPOCHUE MOJIEKYJIBI XJIOpO(HIIIa.

B uem 3nauenne pabor KA. Tummpszena?

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

Kpatko oxapakrepu3yiTe OCHOBHBIE dTaIlbl OTOCHHTE3a. Kakue CylecTByIOT 10Ka3aTelbCTBa, YTO JOTOCHHTES
BKJIIOYAeT CBETOBBIC U TEMHOBBIE PEaKIiu?

N Ok W

9. [Muknnyeckoe u HenmKIHUecKoe poTodochopunuposanue.

10. Lukn KansBuna. HazoBute u oxapakrepusyiiTe ocHOBHbIE a3kl 1ukia KanbBuHa.

11. Hukn Xos1u-Codka-Kaprnmnosa.

12. Yro Takoe poromsixanue?

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

14. [IpuBennTe NpHMEpPHl B3aUMHOTO BIMSHMS BHEIIHUX (PAKTOPOB HA MHTCHCUBHOCTH ()OTOCHHTE3A.

Tema 3.

1. Bronorndeckast posib IbIXaHUS B )KU3HU PACTEHHUSL.

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

3. Teopun MexaHHU3MOB OHOJIOTHYECKOT0 OKUCIIeHHS (Teopus apixanus [lannanuHa, [lepexncHast TeOPHsS OKUCIEHUS
baxa. Teopus Koctsruena).

4, Karanutuueckue cuctemsl AbIXaHus (AETUAPOTEHA3BI, OKCHIA3bI, KapOOKCHIIA3bl, TpaHCQepas3sl U Ap.).

5. Muroxonapuu. X cTpykTypa 1 QpyHKUIHH.

6. [TyTn oKHCIIeHUs] OpraHMYecKrX BellecTB B KieTke. [lenro3omoHodocharHblil myTh. ['Mukonu3. Pazinnunbie BUIbI
oposxenns. Luxn Kpebca. ['mrokcunaTHbIN DUk, XapaKTepUCTHKA OCHOBHBIX CTaIUI [IUKJIOB.

7. 3aBHCHMOCTb JBIXaHHA OT (PAaKTOPOB BHEIIHEH CPEMbI.

Tema 4, 5.

1. O6mwsacuHuTe, mouemy K. A. TumupszeB Ha3pIBaI TPAHCIUPAINIO «HEOOXOIUMBIM (PH3HOIOTHIECKUM 3T0M»?

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

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

4. [Touemy BeTep yCHUIMBAET TPAHCIMPALMIO, a OIYIIEHHOCTD JINCTHEB YMEHBINAET TPAHCIUPALUIO?

5. OxapakTepu3yliTe OCHOBHBIE CHJIBI, BRI3BIBAOIINE [TOCTYTIIICHNE BOJBI B KIETKH KOpHs. B 4eM ponb mpomeccor
MmeTabom3ma’?

6. UYro Takoe urad pacteHuit? KakoB MexaHn3M 3T0T0 mpomecca?

7. Kak cBoiicTBa IOYBHI BIMSAIOT Ha IOCTYIUIEHHE BOABI B KIIETKH KOPHs? Kakue CHiIbl IpensITCTBYIOT MOCTYIICHUIO
BOJBI U3 TTOYBEI?

8. bivxHUNA U AabHUN TPAHCIIOPT BOJBI.

9. OOBsICHUTE CYITHOCTH TEOPHH CLIETUICHHMSI.




10. OxapakrepusyiiTe pacTeHUsI pa3HbIX IKOJOTHUECKUX TPYMII IO OTHOUIEHUIO K BOJE.
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Ponb pacTenuii B KpyroBopoTe MHHEPAIBLHBIX 3JIEMEHTOB B OHocdepe.

[ToTpeOHOCTh pacTeHMi B 3JI€MEHTaX MUHEPAJILHOTO MTUTAHHS.

Kiraccudukaumum MUHEpaIbHBIX SIEMEHTOB.

Ponb npoueccoB quddy3un u agcopOmu, nX XapakTepHCTHKA.

BnvxHMIA TpaHCTIOPT MOHOB B TKAHSAX KOPHS.

JanbHuii TpaHCIOPT.

Azot. Cepa. ®octop. Kammit. Kanpunit. Marawmit. Xeneso.

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

BeipanuBanue pacrenuii 6e3 nmoussl. [TuratensHeie cMecH. PU3HOIOrHYECKHE OCHOBBI TPUMEHEHHS YA0OPEHUI.
BecnqueHHme METO/IbI BBIPAIIMBAaHUs pacTeHui. [ Mapornonuka. AdpornoHukKa.
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10. OprasandecKkre U HeOPraHNIECKUe BUIBI YIOOPEHHUI.

Tema 7.

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

2. O01mre 3aKOHOMEPHOCTH pocTa. THUIIBI pocTa Yy pacTCHUN: aliKaIbHbIHN, 0a3aIbHblil, HHTePKAISIPHBIH, paaiaabHbIH.
3. Knerounsie ocHOBBI pocTta. ®a3bl pocTa; SMOpHOHANIBHAS, PACTSDKEHIS, AN HEPESHINPOBKY; UX (PU3NOTOTHIECKHE
0COOCHHOCTH. 4.

BrnusiHre TeMneparypbl, CBETa U APYTUX BHEIIHHUX ()aKTOPOB HAa HHTEHCHBHOCTD POCTA.

5 SBnenne mokos. [Tokoit riryOOKMiA U BRIHYKACHHBIH. OU3HOTIOTHA MPOPACTAHUS TOKOSIINXCS OPTaHOB.
6. [onsTre PuTOrOpMOHA. AYKCHHEI.

7. T'u66epemnuHeL
8
9

LuToKUHUHBIL.

. AobcmuzoBas kuciora (ABK). Otuten.
10. BpaccunOCTEpOHIEL.
11. CHHTETHYECKHE PEryIATOPEl 1 HHTHOUTOPHI pocTa (TepOUIUIBL, peTapJaHThl, MOP(PAKTHHEL, 1e(hOTHAHTH U
IeCHKaHThI), NX IPAKTHIECKOE MIPUMEHEHHE.
12.  PocToBBIE M TYpropHBIE IBMXCHUS PACTCHUH.
Tema 8.
1. Y cToHYnBOCT KaK MPUCTIOCOOICHNE PACTEHHH K YCTIOBHSM CYIECTBOBAHUSL. DKoJornieckuii crpecc. Ctpecc-0emku.
2. Peaxrust pacTeHui Ha BOAHBIHN JePUINT (3aCyXOyCTOHYMBOCTh PACTCHHUN).
3. Peaxkiust pactenuii Ha Temnepatypy. KapoycTOHIMBOCTh pacTeHHH. XO0I010yCTOHYMBOCTh PACTEHHII.
Mop0o30yCTOHYMBOCTh pACTEHUI.
4. Peaxnus pacTeHuii Ha BEICOKOE HEJIEP>KaHUE COTM B TIOUBE (COICYCTOWYMBOCTD PAaCTeHUM). 3acoieHHe TOYB (COJIOHIIBI,

COJIOHYAKH, COJIO/IH).

Oco0eHHOCTH 3arpsi3HEHUS TIOYB TSKEIBIMU MeTaiaMd. TOKCUYHOCTh UX JUIS PACTeHUH.

PaanoycToifunBOCTh pacTeHUN U €€ MEXaHU3MBI.

3arpsizHeHue atMochepsl razamu.

DU3HONIOTUIECKHE U OHOXMMHUIESCKHE OCHOBBI YCTOHYMBOCTH BBICIIUX PACTEHHUN K TATOTEHHBIM MUKPOOPTaHU3MaM.
Bropuusnsiii Mmetabosiu3Mm pactenuil. TeprieHpl. DeHONbHBIC COSAMHEHHS (KyMapHHbI, ()IaBOHOUIBI, TAHUHBI, JIUTHUH).
A30Tocoz[ep>1<au11/1e BTOpUYHBIE BEIIECTBA.
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2. TecroBbie 3aaanus (Cm. Metoanueckyio pa3padorky). [Ipumep:

Tema 1. OcOGEHHOCTH CTPOCHHS PACTUTEIBHON KIETKH (OJMNH UM HECKOJBKO MPABUIBHBIX OTBETOB)

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

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

2. BmecTo MUTOXOHApUH U TNIACTU Y IPOKAPUOT UMEIOTCS

a) me3ocomsr; 0) DI1P; B) 1M30COMBI; I') KOMILIEKC I 0JIBIKH

3. B memOpanax 3ykapHoT...

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

4. B kieTke oCyIIecTBISAIOT CHHTE3 OEIKOB — TpaHCHOpMAIMIO MaTPUIHOH, win nHpopMarmonHoi, PHK
) MUTOXOHAPHUH; 0) pOOCOMBI; B) JIEHKOIIIACTEL; T') JIN30COMBI

5. OpraHemsl KJIETKHA, 00ECTIEUNBAIOIINE YHEPTETHUECKNE TOTPEOHOCTH KIIETOK

@) MUTOXOHAPHUH; 0) pOOCOMBI; B) IEPOKCHCOMBI; T') JI30COMBI

6.MHOTOUHMCIICHHBI B KJIETKAX JINCTHEB, TJIe OHU TECHO CBSI3aHBI C XJIOPOIUIACTAMH. B HUX OKHUCIISIeTCs] CHHTE3Upyemasi B
XJIOpOIITacTaxX B X0/e (OTOCHHTE3a TITUKOJIEBAs KMCIO0Ta U 00pa3yeTcs aMHHOKHUCIIOTA TIHIINH, KOTOPast B MUTOXOHIPHAX
[TPEBPAILAETCSA B CEPUH.

7. Pacnpenenuts. B cocTaB KI€TOYHOM CTEHKH BXOJAT A) CTPYKTYpHBIE KOMIIOHEHTHI, b) KOMITOHEHTHI MaTpHKca
cTeHKH, B) HHKpyCTHpYIOIIHe KOMIIOHEHTHI U [7) BemecTBa, OTKJIAABIBAIOIINECS HA TIOBEPXHOCTH CTEHKU




a) KyTHH; 0) BOCKa; B) JIMTHUH; T) CyOEpWH; 1) FTeMHIEIUIIONO3bI; €) EKTHH;

K) OCNKH; 3) EJUTI0I03a

8 SIBJISICTCS BAYKHOM 4acThIO KJIETKH, €€ BHYyTpeHHEeH cpenoil. OHa npeacraBisieT co0oil CI0XKHYIO KOJJIOUIHYIO
cHcTeMy, KoTopas 00pa3oBaHa OelKaMH, HyKJIEHHOBBIMH KHUCIOTaMH, YIJIEBOJAMH, BOJION M APYTUMH BEIECTBAMH.
9. Pacnipenenuts. B cocTaB kieTku BXoasAT A) IByMeMOpaHHbIE OpraHeiuibl, b) oHOMeMOpaHHbIe opraHeibl 1 B)

HeMeM6paHHI>Ie OpraHeJibI:

a) IUIaCTUIBL, 0) MUTOXOHIIPHUH; B) KIIETOYHOE SIIPO; T') pPHOOCOMBI; 1) KIIETOUHEIH 1eHTp; e) DIIP; ) xomrutekc I ombmky; 3)

JIM30COMEI; M) BaKyOJIH;

3. Pemienue 3a1a4 1o 3aiaHHbIM TeMaM. (cM. MeToanueckylo paspadorky). Illpumep:

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 TIOJTHOCTBIO, CPETHHE - YACTHYHO, 8 Y CaMOTO
MOJIOZIOTO JIUCTa OBLT OKpAIICH TOJIBKO KOHIHK. Kak 0OBSICHNUTD MOIy4EeHHBIH pe3ynbTaT?

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

ocMmometpa?

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

pactymero B ctern? Kak oOBsACHUTD 3TH pa3mudaus’?

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

nmouBax? C geM 3T0 cBgI3aHO?

6. Kuerka c ocMoTnueckuM naBieHrneM kiaeroynoro coka 1 MIla norpyxena B pactBop KCl, ocmoTnueckoe naBiieHne

koToporo 2 Mlla. Uto npou3zoiier ¢ KineTkon?

7. Yto 3aHMMaeT NPOCTPAHCTBO MEXKAY KJIETOYHON CTEHKOW M IUTOILIa3MOIl B IIJIa3MOIM3UPOBAHHOM KileTke?

8. Knertka morpyxeHa B ANCTHIUIMPOBAHHYIO BOY. B KakoMm citydae kieTka OyAeT BcachIBaTh BOAY, & B KaKOM He Oyzaer?
9. B 6 cocynos HamuTs! pactBopsl NaCl ¢ kornerTpanusmu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3Ti pacTBOpHI MOTpy3MiIH
MIOJIOCKH, BBIPE3aHHBIC U3 KapTO(EeNTbHOT0 KIyOHS, JUIMHA KOTOPhIX paBHstack 40 MM. Kak 00BsACHUTH NOTy4YeHHBIC
pesynbTatsl? [loyeMy UIMHA MOJIOCOK OKa3alach OAMHAKOBOM B TPEX MOCIEIHUX PacTBOpax?

10. [IBe xuBBIE KJIETKH COIPHKAcaloTcs ApyT ¢ Apyrom. Kyna Oyzner nepensurarscst BoJia, €CIH y HEPBOM KIETKA
OCMOTHYECKOE JaBJIEHUE KIETOYHOro coka pasHo 1,1 MIla, Typropnoe naBnenue - 0,4 MlIla, a y BTopoit KIeTK1

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

TunoBble KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeAeHUS
TeKyllell aTTecTaluu

KpnTeplm OIICHUBAHHSA U IIKAJA OLCHUBAHUSA

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

COJIEP>)KAHUE

1. OnpezneneHye BIUSHUS caXapo3bl HA MOPO30yCTOWYHBOCTh
KJIETOK KOPHEILIO/Ia CBEKIIBL.

3AJAHUA

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

2. IIpoBecTy ONBITHI M ONPEIEIINTH BIMSHUE CaXapo3bl HA
MOpPO30YCTOWYHNBOCTH KJIETOK KOPHEILI0/1a CBEKJIBI.
MATEPUAJIbBI 1 OBOPYZIOBAHUE: 1) xopHemioa KpacHO#
CBEKJIBI; 2) pacTBOpHI caxaposbl 0,5 M u 1 M; 3) 8%-Hb1il pacTBOp
NaCl; 4) cHer wau TOTYEHBIH JIeT; 5) MOBApEHHAS COJIb; 6)
HInaTesb ¥ cTakaH; 7) TepMoMeTp J1o -250C; 8) MapieBbie
candetku; 9) 6putsel; 10) mMpoOOYHOE CBEPIIO TUAMETPOM 5-6 MM;
11 MEKpPOCKOTII ¥ BCe 7151 MUKpocKonupoBaHus; 12) garmku [etpy;
13) ¢pubTpoBaNIbHAS OyMara;

METOJIMYECKUE YKA3AHUA

[Tpu 3amMep3aHuK paCTUTEIBHBIX KJIETOK B MEXKKJICTHUKAX
00pazyroTcst KpUCTAIUIBI JIbAA, KOTOPIE OTTATMBAIOT BOJLY OT
kierok. Ecim nuTomiazma HeloCTaTOYHO MOPO30yCTOHYHBA, TO
OHa, HE BBIJIEp)KaB 00€3BOKUBAHUS, @ TAK)KE MEXaHHYECKOTO
JIaBJICHUSI JIbJIa, KOATYJIUPYET, 8 MEMOPaHbl yTPAuUBAIOT
noJynpoHunaeMocts. [1o okpacke pacTBopa CyAsT O CTeleHH
MOBpeXIeHNs KiIeToK. Caxapo3a U Ipyrue oJIMrocaxapHisl
MIOBBIIIAIOT MOPO30YCTOHYMBOCTB KJICTOK, BBICTYIIasi B KAUECTBE

OuenuBaeTcsi: paboTta ¢ pacTBOpaMH, CIOCOOHOCTh
HaGHIO}IeHI/IH 1 MPOBEACHUA CPABHUTEIILHOT'O
aHaJIM3a BIUSIHUS caXapo3bl pa3Hoil KOHLEHTPAN
Ha MOPO30YCTONYMBOCTb BBICEUEK CBEKJIbI, YMEHHE
paboratb ¢ npepocTaBlieHHONW HHpOPMaIei 1
MaTepuajoM, JeNaTh 0OIIMe BEIBOIBI.

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

2 6ama — paboTa npoBeieHa PaBUIbHO,
MOJYYEHHBIE PE3yIbTaThl YACTHIHO BEPHBI

1 6ann — paboTta mpoBe/eHa MPABUIILHO, WK C
HEOOJIBIIIMMU OITHOKaMU, BEIBO]] HEBEPEH.

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




3aIIUTHBIX BEIIECTB.
Xop paborsl. 1. Beipe3ars 13 KOpHEIUIOja CBEPIIOM LIMIIMHAP,
KOTOpBIN pa3fenuTs Ha 9-12 Briceyek, TONLUHON 5 MM. [IpoMBITh
BBICEUKH JI0 TIOJTHOTO Y/IAJICHHS COKa.

2. B kxaxxayio mpoOupKy IIOMECTUTh OAMHAKOBOE KOJIMYECTBO
BBICCUECK.

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

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

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

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

7. [TpoBepHTh KHU3HECTIOCOOHOCTH KJIETOK, CIIENIaB CPe3bl U3
pa3HBIX MPOOUPOK U onycTuB ux B pactBop 8% -ro NaCl. ITox
MHUKpPOCKOTIOM 4epe3 20 MUHYT NPH MajoM YBEJIMYECHUH IIOCUUTATh
KOJIMYECTBO IJIa3MOJIM3UPOBAHHBIX KIIETOK.

8. 3anoJHUTh TA0IHILY:

BapuanT onbitalOkpacka HapykHOTO pacTBopalOkpacka
BbIceuek|KoayecTBO Mm1a3MoNIn3UpOBaHHbBIX KIIETOK, %o

Bona

Caxapoza 0,5 M

Caxapoza 1M

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

Penienne Tecros.

1. KapoTHHOWIBI MOTJIONIAIOT CBET

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

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

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

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

2. Jlns KaKWX pacTeHHU XapaKTePHBI (YUKOOMITHHEI

a) Bozopociel; 0) MXOB; B) JIMIIAWHWUKOB, T') BBICIIHX
pacTeHui

3. Cxonpko Monekyn AT® obOpasyeTcs MpH MUKIAIECKOM H
HEIUKINIeCKOM GoTodochoprInpoBaHun

a6 6)5 B4 13

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

OreHHBaeTCs YPOBCHD 0a30BBIX 3HAHHUH TI0
(U3NOJTIOTHN 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 JTaBaTh MPABUIBHYIO
XapaKTEPUCTHUKY TI0 TIOCTABICHHBIM BOIIPOCAM:

3 Gayuta — JaH TOJHEIA NCYEPIIBIBAIOIINI OTBET Ha
BOTIPOC.

2 Gayuta — B OTBETE JIOMYIIEHBI HECYIICCTBEHHBIC
OIIHOKHU.

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

OTpadoTKa NPONMyIeHHBIX 3aHATHH.

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 pU3HOIOruK 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-XUMHIECKHE CBOWCTBA MPOTOILIA3MBI (IIPOHUIIAEMOCTD, BSI3KOCTb, IBIDKCHHE U JIP.)
7. VcTouHnKY 2HEPTHH B OMOIOTHICCKUX 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. TemnoBas craaus poTOCHHTE3A.

15. doroasIxanue.

16. Hukn X»a-Ciska-Kaprmiosa.

17. CAM- T Metaboim3ma.

18. OcobenHocTH ()OTOCHHTE3a Y paCTCHUH Pa3HBIX SKOJIOTUYECKUX 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. [TerTo3oMoHODOCPATHBIH ITyTh OKUCICHUS TITFOKO3HI.

25. I'nukonus.

26. Paznuunbie BUBI OpOKEHMUSI.

27. uki Kpeodca.

28. I'mHoKCcHIaTHBIN IIUKII.

29. DKOJIOTHS TbIXaHHUS.

30. 3Ha4yeHHe BOJBI B )KU3HEACATEIBHOCTH PACTCHHUH.

31. OCHOBHBIE 3aKOHOMEPHOCTH IOTJIOIIEHHS BOABI KIIETKOM.

32. MexaHu3M nepeiBUKEHHS BOJIBI I10 PACTEHUIO.

33. [TyTu GaMKHETO U TaTbHETO TPAaHCIIOPTA.

34. Brinenenue BoJIbI pacTeHUEM.

35. I'yrrauus. Tpancrnupanys.

36. YcThudHAA U KYTUKYJISIPHAS TPAHCIIHPALIUSL.

37. OcobeHHocTH BOJOOOMEHA y paCTEHHH Pa3HBIX IKOJIOTHYECKHUX IPYIIIL.

38. Pounb pacTeHnii B KpyroBopoTe MHHEPAJILHBIX JIEMEHTOB B OHochepe.

39. IToTpeOHOCTh PaCTEHHUI B SJIEMEHTAaX MUHEPAILHOTO MUTAHHUS.

40. Krnaccudukanus MuHepanbHbIX 3JIEMEHTOB, HEOOXOUMBIX ISl PACTEHH.
41. ®u3n0I0r0-6MOXMMHUYECKast POJIb OCHOBHBIX 3JIEMEHTOB ITUTAHHS.

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

43. MuxkposnemeHTsl. COBpeMEHHBIE IIPEACTaBICHHUS O PO MUKPOIJIEMEHTOB B MeTaboIn3Me pacTeHUH.
44. BrIpammBanue pacTeHHH 6€3 OUBEHI.

45. IIurarensHble cMecu. [ MaponoHuKa.

46. KopHeBoe nuraHue Kak BakHeHINi GakTop yrnpaBieHUs NPOAYKTHBHOCTBIO U KAYECTBOM ypoiKas

CEIILCKOXO3SIICTBEHHBIX PACTEHUH.
48. Y nobpenus.

49. Pocr 1 pazBurue. OHTOrEHE3.

50. Orarsl OHTOr€He3a BBICHINX pacTeHHH. FOBeHMIBHEIN 3Tar. DTamn cTapoCcTH M OTMHPAHUSL.
51. JuddepenunpoBka 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! IBMKEHUS y pacTeHUH. BHyTpHUKIIEeTOUHbIE IBIKEHNSI.

57. PocToBEIe IBMKEHUS.

58. TypropHsie 00paTHMbIE ABHKEHHSL.

59. Croco0bl 3aUTHl ¥ HaIEKHOCTh PACTUTENILHBIX OPraHN3MOB.

60. duznonorus crpecca.




61.

3ach0y0T0ﬁQHBOCTL n yCTOfI‘IPIBOCTL K MCPErpeBy.

62. VYcToitunBOCTh pacTeHU K HU3KUM TeMIIepaTypam.
63. CoeycTOWIHBOCTD.

64. Y CcTOWYHNBOCTD K HEJJOCTATKY KUCIOPO/a

65. I'a30ycTOWYHBOCTD.

66. PagmoycroiunBoCTS

67.

YcToianBOCTh pacTeHNi K HH()EKINOHHBIM OOJIE3HSIM.

2. TunoBbIe KOHTPOJIBHBIC 3a1aHUA 1JIA HpOMe)KyTO‘{HOﬁ arrecranmun

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
3HaHHMs OOTAaHUKH, 300JI0THH,
MHUKPOOHOJIOTUH, SKOJIOTUH U
MTOYBOBEICHUS B
poheCCHOHATBHOM
JeSITeIIBHOCTU

Pewenue 3anau:
1 K cnmpToBOI1 BBITSKKE U3 3€JIEHOTO JIUCTa
00ABIIM BIBOE OOJIBIINI 00beM OeH3MHA, B30T 1
nanu orctosThes. KakoBa OyzneT 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 cnmpTa 1 OcH3nHa? Kakue BemecTsa OyayT
[PaCTBOPEHBI B YKA3aHHBIX PACTBOPHTEIISIX?

3. C IOMOIIBIO KaKOW PeaKIMK MOXKHO JIOKa3aTh, 4TO

B MOJIEKYJIE XJIOPO(DHILIA CONEPIKUTCS aTOM MarHust?

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

TecroBble 3aJaHUsL:

1. BBen noHsTHE CTpecc -

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

B) KA. TumupszeB; r) Y. lapBun

2. Ilpu crpeccax B KJIeTKax BO3pacTaeT CoEpKaHHe
a) OeNKoB, caxapoB;  0) YIJICBOJOB, IIPOJIHHA;

B) JKHPOB, Caxapos,; T) YIJIEBO/IOB, XKHUPOB

3. Pactenus, npouspacraroime Ha 3aCOJeHHbBIX
HOYBax —

a) TIMKOraouThl; 0) IBrajio(UTHL;

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

[ Ipasunvho evlOpan eapuanm
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 IOJDKHBI OBITH BBINOJIHEHBI B XOAE H3YUYCHHUS Kypca VISl IOJNydeHHs 3adeTa. PaboTs]
BBITIOJHAIOTCA B ayAUTOPUH C HCIIOIb30BAaHWEM pabodeil TeTpaam, T OTPakaroTcs BCE MOJTYyYCHHBIE PE3YNbTAaThl B XOJIC
pabot. YCTHO paccMaTpuBarOTCsS KOHTPOJIBHBIE BOIIPOCH TOCTE KaXI0H 1a00paTOpHOM pabOTHL.

IIpumep padoThl N3 MeTOANMYECKON pa3padoTKH.

JIABOPATOPHASA PABOTA 11. Onpenenenue cocymiei CHIIBI YIPOIICHHBIM METO0M (110 A. Y pIImpyHry)
COJZIEP’)KAHME

1. Onpenernenne cocymel CHITB KJIETOK YIPOIIEHHBIM METOJIOM y KIIyOHe! KapTodes.

3AJAHNA

1. [IpuroToBUTH PACTBOPHI HYKHOW KOHIICHTPALIHH.

2. [IpoBecTH ONBITH M U3YYHUTH BIHMSHHE KOHICHTPAIIMU PACTBOPOB Ha COCYILYIO CHIIY PAaCTHUTENBHBIX KIETOK.

MATEPUAJIBI U OBOPYIOBAHMUE: 1) xiry6uu kaptodenst; 2) 1 M p-p NaCl wnu caxapo3ssr; 3) ckanblielb; 4) quHelKa; 5)
MM Oymara; 6) hunbpTpoBanbHas Oymara; 7) 8 IpoOHpPOK B IITATHBE; 8) cTaKaH ¢ BojoM; 9) ojHOpa3oBbie mmpuiisr; 10)
npoOOYHOE CBEPJIO.

METOJUYECKHE YKA3AHUA

[ToctymuieHne BobI B KJIETKY OMPEENAeTCs €€ cocyllel cuiioi (S), KoTopast 3aBUCHUT OT CTETIEHU HACHIIICHUS KIETKHU BOJOH.
Omnpenenenue cocyuield CHIbl KJIETOK YIPOIEHHBIM METO0M YPIINPYHIa OCYIIECTBIISETCS IIyTeM 110J00pa paBHOBECHOTO
pacTBopa, B KOTOPOM HE IIPOMCXOANT HU MOTEPH, HA MOTJIOIIEHHS BOIBI KJIETKaMH. JJOCTOMHCTBO JaHHOTO METOa — IIPOCTOTA
¥ BO3MOXKHOCTH HETIOCPECTBEHHO HAOMIOaTh 32 N3MEHEHHEM Typropa B 3aBUCUMOCTH OT CTEIICHN HACHIIIECHHS KJICTOK BOZOM.
Lens paboTHI: ONpeneNuTh COCYIIYIO CHITY KIETOK KITyOHEeH M KOPHEIUIOIOB.

Texnuka 6e3onacHoctu: Pabota ¢ pactBopamu cosneit

Xonx pabortsl. 1. [IpurotoButsh B mpodupkax mo 10 M pacTBopsI cieayronmx kouneHrpanui: 0,1; 0,2; 04; 0,6; 0,8 cMemmBas
cooTBeTcTBYyMOMIHE KomuectBa 1 M p-pa NaCl u Bopsl. B oaHy U3 npoOUpOK HATUTH MPOCTO BOY.

2. Beipesars u3 kiyOHs kaprodens opycku qmunoit 40—-50 MM, nmmpuHoi okoo 10 MM M TONIIMHON puMepHO 3-5 MM (pe3ath
JydIIe Tonepek KiayoHs). BakHo, 94To0s! Bce OpyCKH UMENH OAMHAKOBBIE Pa3MeEpH.

3. M3mepuTs nomydeHHbIe OPYCKH O JUIMHE U IOMECTUTH B PACTBOPHI 110 OTHOMY KyCOUKY.

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

5. Pe3ynbTaThl 3aNMCHIBAIOT B TETPAb.

M3oToHmueckuit KO3 GUIMEHT I pacTBOPOB CieAyomux koHnenTpanuii: 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 SIBIICHUS! B PACTUTEIILHOM KIIETKH.

Kak u3MEeHUTHCS pa3Mep MOJIOCOK B PACTBOPAX pa3HOM KOHIIEHTPALUH?

2. Meroauyeckne MaTepHAaJIbI IJIsl CAMOCTOSITEJILHOI PadoThI.

CamocTosiTesbHbIe padOTHI PECTABIAIOT CO00I OJIMH U3 OCHOBHBIX BUIOB YIe€OHO! EsATENbHOCTH CTyIeHToB. Ha
COBPEMEHHOM 3Tare 00pa3oBaHus 3TOMY BHIY AESTEIbHOCTH MPUIACTCS CYIIECTBEHHOE 3HaUeHUe. Brinonxnenne
CaMOCTOSATENBHBIX padoT CIIOCOOCTBYET CO3HATEILHOMY YCBOCHHIO TEOPETHYECKOTO MaTepuralia, BRIpadOTKe HaBBIKOB PAOOTHI C
JIUTEpaTypol, TOMOraeT B HOATOTOBKE K 3a4eTy. KpoMe Toro, 3To OZMH U3 BUIOB TEKYILETO KOHTPOJISI B PEHTHHIOBOI crcTeMe
00yueHus. OCHOBHasI 4acTh Ipe/IaraeMbIX 3alaHui JUIs CAMOCTOSATENILHOM PabOThI HalleIeHa Ha H3yYeHNE TEOPETHIECKOTO
Mmarepuana. J[1s caMoCTOSATEIbHOTO U3YUYEHHsI CTYICHTaM IIPEJIOKEH MaTepHall, KOTOPhIH He pacCMaTpPHBAETCS Ha JIEKIHAX
WY PacCcMaTpUBaETCsl JIUIIb 0030PHO.

CamocrosiTenibHas paboTa IPOBepsIeTCs B X0 JIAOOPATOPHBIX 3aHATHI B METOAMYECKUX YKA3aHHSX, C MOCIIEAYOLIIIM
KPUTHYECKHM aHAJIU30M M apI'yMEHTHPOBAHHBIM IIPECTaBICHUEM COOCTBEHHOW TOUKHM 3PEHHUs B BUJE TIPE3CHTALNY UIIN
JIOTIOJTHUTENBHOTO JIOKJIa/ia U IIPEMHUPYETCS AOTOJHUTEIbHBIMU OallIaMH.

3. TpeGoBaHus K PeHTHHI-KOHTPOJIIO (JUIsI 3a4eTa)

Mopynu Tembl Buasl paéor BaJjibl
5 cemecTp
I Mmopynn Texymmii. Tembr: NeNel-4 KonrponbHas pabora. Pemenne o5
3ama4. TecTsl.
Otuer o Teme. 25
Hroro: 50
Texymmii. Tembr: NeNe5-8 KonrponbHas pabora. Pemenne o5
II moayan 3aga4. TecThl.
Ortuer o Teme. 25
Hroro: 50

Bcero: 100




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

Ne OO0HoBJIeHHBIH pa3fen padoyei Onucanne BHeCEHHBIX PexBM3UTHI JOKyMEHTA,
ILIL. NMPOrpamMMbl AUCHUILIMHBI HM3MeHeHM yTBEpAUBILIET O
HU3MECHCHUSA
1. |[lepeuens nmporpaMmHOro obecrieueHus |B mepedeHnb [TpoTokon 3acenanus Kapenpol
MIPOTPaAaMMHOTO Oootannku Ne 8 oT 26.04.2024 T
oOecriedeHus 1006aBeH
MHOTOQYHKIIMOHATBEHBIT
penakrop ONLYOFFICE
2.
3.




