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Y4eOHO-METOIMUEeCKUN KOMITJIEKC peKkoMeHaoBaH MunucrepctBom OOpa3oBaHus U Hayku PO u
BXOAMT B miepeueHb yueOHnKoB Ha 2020-2021 y4eOHBI ro.

B Hactosimielt mporpamme ynensercs BHUMaHue OOOOIICHWIO 3HAHUM O JKHMBBIX OpraHM3Max ,
M3y4EHUI0  OONMIEOMONOTHYECKUX  3aKOHOMEPHOCTEH, CBA3aHHBIX C  (YHKIIMOHUPOBAHUEM
OMOJIOTUYECKUX CUCTEM , MOJYYEHHBIX B IPEIBIAYIINX KJIACCaX Ha Pa3HBIX YPOBHSAX OpraHU3aluu
KHUBOTO.

W3yuenne  OMOJOTMM  TMOMOTaeT  YKPENHTb  3JI0pOBbE,  BECTH  3JI0pOBBIH  00pa3
KU3HU..bUosIorHUeckne 3HaAHUSL ABJIAOTCH (YHAAMEHTOM COXpPaHeHHMsI NMPHUPOAHON cpeabl,
310POBbsI JII0/Ieil, 0CHOBOI NPUHATHS CJI0KHBIX NOJUTHYECCKHX, JKOHOMHYECKUX U ITHYECKHX
pelieHui.

VY poku OMOJIOTHH O3BOJIAT CHCTEMAaTU3HPOBATh 3HAHMS, TIOTY4YE€HHBIE paHHEee Ha ypoKax OuoJIoTHH,
reorpaduu, XUMUHU. GU3UKH, UCTOPHUHU.

Hcnonb3yemble HHTEPHET-PeCypChl

Kypnan «Bokpyr cBeTa» www.vorrugsveta.ru

http://nsportal.ru/shkola/biologiya/library/urok-bilogii

Kypnan «Hayxka 1 )Ku3Hb» www.nauka.relis.ru
Kypnan «Xepba» www.herba.msu.ru
«buoman. HoBoctu 6momorum www.biodan.narod.ru
«Mup KMBOTHBIX « www.povodok.ru/encyclopedia/brem
«JIyx0K» www.luzhok.ru
Pemy EI'D

«Penkue u ucuesaromue ;kuBOoTHBIE Poccun» www.nature.air.ru/mlk nas.htm

Buabi konTpoJIs
BBoanbIH;
Tekyiuii;
TemMaTuueckui;
HTorossrii.
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DopMbI KOHTPOJIA
Tekyiuii onpoc;
@pOHTAIBHBII OIIPOC;
TecToBBIC 3aJaHNUS;
NuauBuayanbHble pa3HOYPOBHEBBIE 3a/1aHUS;
Pabota B rpynmnax;
buonoruveckre AUKTaHTHI;
JlabopaTtopnbie paboTHI;
[TpakTuyeckue paboOThI;
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9. KonrtpomnbHble paboTHI.

KoHTpoJib YpOBHSI 00y4eHHOCTH

Buasl koHTpOIIS [ nonyrogue II monyronue roj
Jlaboparopubie 6 4 10
paboThI

[TpakTrueckue 5 5 10
paboThI

KonTposibHbie 1 1 2
paboThI

Hroro:

JlaGoparopubix pador - 10
IIpakTnyeckux pador - 10
KonTpoabHbie padoThI —2
JI.P. u IL.P. MOryT BXOAMTBH B COCTaB YPOKOB.

Coaepsxanue nporpamMmsl 1o 6uoJiorun 10 kiaace

34 gaca (1 yac B HeaeJII0).

Beenenune( 3uaca)

buoJiorusi B cucreme Hayk.

OcCHOBHBIE 2Tarbl Pa3BUTH OMOJOTUN KaK HayKu. MHOTOOOpasue >kuBoi MpUpoIbl. JKuBbie
OpraHu3MbI-KOCMOIIOJIHUTEI, UX aJallTallui K YCIIOBUAM CPCbl KaK PE3YyJIbTAT 3BOJIIOLUH.
CoBpeMeHHas HayyHas KapTHHA MUpa. B3auMOCBA3b U B3aIM03aBUCUMOCTh €CTECTBEHHBIX HaYK.
Hayunble (akTbl, THIIOTE3BI, TEOPUH, HAYYHOE MUPOBO33pEHHE.

Ponw 6nonornu B popMUpOBaHUHN €CTECTBEHHO - HAYYHOW KapTHHBI MHUpa. BaXXHOCTH
OMOJIOTUYeCKOro 00pa3oBaHMs U OMOIOTUYECKOM TPAMOTHOCTH B COBPEMEHHOM MUE.

[TpakTryeckoe 3HaUeHNE OMOJIOTMYECKUX 3HAHHM, €€ BIMSHUE Ha OKPY)KAIOIIYIO CpeLy,
KOHOMUYECKYIO, TEXHOJIOTHUYECKYIO, COMATBHYIO H THYECKYIO Cephl AATETLHOCTH YEIOBEKA.
CoBpemennble HanpaBieHus ouonoruu [Ipodeccun, cBsa3aHHbIE ¢ OMOIOTHEN.

I1.P.ITocTpoeHne MEeHTANbHON KapThl, NOKA3bIBAIOLIEH MeCTO OMOJIOTHH B CHCTEMe HayK.

O0bexT u3yyeHus ouosioruu. [Ipeamer ucciaenoBanusi B 6mo10run. Meroaonorusi OMOJIOTUH.
[TonsiTue « )xu3Hb». OCHOBHBIE KpUTEpUHU ( IPU3HAKH ) )KUBBIX OPTAHU3MOB, UX OTJIMYHE OT
HexkuBoro. CBs3b OpraHU3Ma cO Cpeoii- HEOOXOUMOE YCIIOBUE CYIIIECTBOBAHUS.

PazBuTune npencrapieHuii yenoBeka o MpUpOJIE.

Pactenus u )kuBOTHBIE Ha repOax cTpaH MUpa.

MeToabl HAY4YHOTr0 MO3HAHUSA B OMOJIOIMU: HAOIIOACHHUE, ONMCAHNE, CPAaBHEHUE, H3MEPEHHE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT, CPABHUTEIILHO- HCTOPUIECKUI, MUKPOCKOTTHH, OMOXUMHUYECKHIA,
TEHETUYECKUI aHaIN3, UMMYHOJIOTHYECKHUH, KYJIbTypa KIETOK, TKaHel, opranoB, DKO, MedeHHbIX
aTOMOB, PEHTT€HOCTPYKTYPHBIN aHaIN3, YAbTPALCHTPU(PYTUPOBAHUS, CHEKTPOPOTOMETPHH,
xpoMarorpaduu, CCKBeHUpOBaHUs, KOHCTPYKIIUU peKOMOMHATUBHBIX MoJiekyn JJHK u ap.
OCHOBHLIC 9Tallbl HAYYHOI'0 UCCIICAOBAHU. HpI/IMeHeHI/Ie aHaJin3a U CUHTE3a. A6CTpaI‘I/Ip0BaHI/Ie.
Nneamuzanmst. Uanykuus u nenykius. Bocxoxxaenne oT abCTpakTHOTO K KOHKpeTHOMY. OTiandune
COBPCMCHHBIX 6PIOJIOFI/I‘-ICCKI/IX I/ICCHCHOBaHI/Iﬁ OT KJIACCUYCCKUX.

Kitaccuueckast Mmoiens HaydHOTO METO/a.

Pacnipenenenue tem npoeKkToB.



buoJsiornyeckue cucTeMbl U MX CBOMCTBA.

dyH/1aMEeHTAJIbHBIE TIOJIOKEHUST OMOJIOTHH.

YpoBHM opraHu3anus OMOJIOTUYECKUX CUCTEM: MOJIEKYJISIPHBIN, KJIE€TOUHBIH, OpraHU3MEHHBIH,
MONYJIAIIMOHHO - BUJIOBOM, dKOCHUCTEMHBIN, Omocdepubiid. X B3anmoelicTBue. PenykinoHHbIi
MOAXO0/,3 MEPKEHTHBIE CBOMCTBA( AMEPAKEHTHOCTD ).

DHeprusi ¥ MaTepusi Kak OCHOBA CYIIECTBOBAHUS OMOJIOTHYECKUX CHCTEM. DHTPOIIHS.

XpaHeHwue, peanuzanus U nepeaada TeHeTUIecKoi nHpopMalu B yepe/ie MOKOJICHU KaKk OCHOBA
KU3HU.

B3aumojeiicTBuE KOMITOHEHTOB OMOJIOTUYECKUX CUCTEM H CAMOPETYIISIUs. DBOIIOIMOHHBIC
nporiecchl. EAMHCTBO 1 MHOTOOOpa3ue »u3HU. B3auMocBs3b cTpoeHus U PyHKIUI B
Ononorndeckux cucremax. CamMoperynsius Ha OCHOBE TIOJIOKUTEIBHON 00paTHO CBSI3U.

JI.P. « MexaHH3MBbI cCaMOperyJIsilium.
O0o0menune Tembl « Beenenue».

I'naBa 1. MoJiekyJasipHbIii YpOBeHb: 001asi xapakTepuctuka (134acos).

XUMHYECKUH COCTaB OPraHNU3MOB. MaKpOdAJIEMEHThI, MUKPOAJIEMEHTHI, OM03JIEMEHThHI. ATOMBI
MOJIEKYJIBI. THUIIBI XUMUYECKOH CBSA3H.

Heoprannueckne n oprannueckre Beniectsa. HU3KoMoneKkynspHble 1 BBICOKOMOJIEKYJIIPHBIC
BEIIECTBA, TMHEWHBIE U IUKINYECKUe, TUApoduiIbHbIE U THAPOoPOoOHbIe. buomonumepsr:
TOMOIIOJIMMEPHI ¥ TETEPOIOIMMEPBL: PETYIISTOPHBIE U HEPETYJIATOpHbIE. McKyccTBEHHOE
II0JIyYE€HUE OPraHUYECKUX BellecTB. HeyrinepoaHble opraHMuecKue COEIMHEHUS APYTUX MJIAHET.

I1.P. Ucnosib3ysi AJaHHBbIE TA0JMIBI MOCTPOUTH ANATPAMMY, OTPAKAIOUIYIO CO/IepPKaHUe
YKa3aHHBIX B Heil XMMHYECKHX 3JIEMEHTOB B OPraHu3Me 4eJI0OBeKa U B 3eMHOM Kope.

Heoprannyeckue BeuiecTBa: Bojia, COJIM, CTPOSHHE , PU3UUECKUE K XUMUICCKHE CBONCTBA.
HOpMa.HBHBIC yCJ10BuUs, IMIPOBCACHHUA SKCIICPUMCHTA Ponsb HCOPraHN4YCCKUX BCILICCTB,
COCTABIISFOIIMX UX aTOMOB U HOHOB B XXH3HH KIIETKH. bydepHble coenHeHus.

Jlunuawbl, ux crpoenue u pyHkuuu. HeifrpanpHbie )KuUphl. Y paBHEHHE 00pa30BaHUs JTUTHIOB.
O¢upnsle cBa3u. Bocka. Dochomunuasl. CTeponapl:XonecTepuH, KOPTUKOCTEPOU B, TOJIOBBIE
ropMoHsl. JKupopacTBOpuMbIe BUTAMUHBI, UX OMOJIOTUYECKasi aKTUBHOCTbD.

ILP. Pemenne pacyeTHbIX 32124 110 YPABHEHUSIM PeaKUil OKMCJIEHUS KUPOB.
JLLP.O0HapysKeHHe JMIIUA0B ¢ MIOMOUIbI0 KAYeCTBEHHOH peaKIuu.

YraeBoasl, ux crpoedue u pynkuuu. Knaccubukanus yrieBogoB: MoHoOcaxapuibl( TpHUO3BI,
TETPO3bI, ICHTO3BbI, I‘GKCOSBI), Aucaxapuibl, OJIMTOCaXapUuabl, IMOJIUCAXapubl. 3anacHble YIJICBOABI,

HX 3HAUYCHHUEC B IPUPOAC U )KU3HU YECJIOBCKA.

ILI.P. PemieHune pacyeTHbIX 327124 10 YPABHEHUSIM PeaKUMil OKHCJIEHUS MOJIUCAXAPUI0B.

JI.P. O0Hapy:xeHHe yIJI1eBOI0B ¢ IOMOIIbI) KAYeCTBEHHOI peaKiuu.

Besku, UX cocTaB , CTPYKTYpa U PYHKIMH. AMHHOKUCIIOTHI KaK MOHOMEpHI OesikoB. [lentuanas
cBsa3b. [lomunenTtuasl. HesameHnnmMble 1 3aMeHUMble aMUHOKUCITOTHI. [lonHOIIeHHBIE U
HETOJHOIIeHHbIe Oenku. [lepBuuHas, BTOpu4Has, TpETUYHAS U YETBEPTUUHAS CTPYKTYPHI Oerka.
[Tonsitue o koHbopmaruu. ['1oOynspHbIe 1 GUOpHIIApHBIE OenKku. bromornyueckas akTHBHOCTh



0enKoBBIX MOJIeKy . Hapyiienue cTpykTypsl Oenka- qeHaTyparus, IpUIHHbI €€ BOSHUKHOBEHUS.
Penaryparnus 6enka @yHKIUN OSNKOB: OCIKU- (EPMEHTHI, 3alaCHbIC, CHTHAJIbHBIC, JBUTATEIIbHBIC,
3alIUTHBIE, TPAHCIIOPTHBIE, PELENITOPHBIE, CTPYKTYpHBIE O€TKU. benkn- MOoneKyIbl )KU3HU.
PacmmdpoBka reHoMoB OakTepuii, TpuOOB, paCTEHHUI )KUBOTHBIX, YETOBEKA.

JI.P. O0HapyskeHue 0€eJIKOB ¢ MOMOIIbI0 KAYeCTBEHHON peaKkium.

®epMeHTHI -ONOJIOTHYECKHE KaTaIN3aTOPhl, X POJIb B IPOTEKAHNH XUMHUECKUXPEAKIHH.
MexaHu3M IeHCTBHS KaTaIU3aTOPOB B XUMHUYECKUX PEAKLUAX. IK3EProHnYecKue u
IH/IEPrOHMYEeCKHe PEaKINU. DHEPTHs aKTHBAIUH.

Crpoenue epMeHTa: AKTUBHBII LEHTP, cy0cTpaT, kopepMeHTbI. CyOcTpaTHas Crieu(pHUIHOCTb.
Otnnune GepMEHTOB OT XUMHUYECKHUX KaTaIN3aTOPOB. besku - akTHBAaTOPHI U OEJIKH- HHTHOUTOPHI.
Peakiust akTUBHOCTH (pepMEHTA U €€ PETYIISILHUS .

JI.P. M3yyeHue KaTaIMTHYECKON AKTHUBHOCTH ()ePMEHTOB HA NIPUMeEpPe aMHJIA3bI.

HyxkiennoBsbie kucjiorel: JJTHK u PHK ( 0uonosimmepsl) - HOCUTEIN T€HETUUECKOU
uHpopmanuu. Mcropus ux otkpsitus. HykjeoTuabl - MOHOMEPBI HyKJIEHHOBBIX KUCIIOT.
Crpoenue u ¢pynkuuonanbubie ocooennoctu JJHK. Otauune crpoenust JIHK B mpokapuoTrueckoi
U 3yKapuoTuyeckoi kierkax. [IppHumn KoMmjeMeHTapHOCTH ( JOIOJIHEHU).

Pennmukanus ( pegynnukanus) JJHK, ee Mmexanusm u 3HaueHue B MpoIiecce eIeHUs KIETKH.
Peakuyu MaTpu4HOrO CHHTE3A.

Otmmune B ctpoennn PHK ot JIHK. Buasl PHK: undopmanunonnas (n-PHK), Tpancnopraas
( 7-PHK), pu6ocomanbuas (P-PHK) , ux ¢byaknuun. Mukpo-PHK( munopusie PHK)-
BHYTPUKJIETOUHBIE PETYJIATOPHI, U3MEHSIOLINE aKTUBHOCTh T€HOB U 3aAIIMIIAIONINE KIETKH OT
BHPYCOB.

Posb HYKJIEMHOBBIX KHCIIOT B peaJIn3alliy HACIeACTBEeHHOM nHpopmarmu. Tpanckpunuus,
TpaHcasuus. [Ionsatue o renome u rexe.

ILP. CocraBinenue tadsmubl: CpapaureabHas xapakrepuctuka [[HK u PHK u BbinosiHeHue
TeCTOBBIX 32/IAHNH HA COOTBETCTBHE NMPU3HAKOB HYKJEHMHOBBIX KHCJIOT.

JL.P. Boigenenue /IHK u3 TkaHn neveHu.

AT® kak MOHOHYKJEOTH]I, €€ COCTaB M (PYHKIIMM KaK YHHBEPCAIBHOT'O aKKyMYJIATOpPA SHEPTUH.
[TonsTHe o MakpoIprudyeckux cBa3six. MHoroobpasue u QyHKIMH HYKIEOTUIOB B KiieTke . Poib
HYKJICOTHIOB B OOMEHE BEIIECTB.

ButaMuHbl, 1 X OTJIMYKE OT APYTrUX OMOOpPraHWYecKuX BeuecTB. KupopacTBopumbie

( TMTIOBUTAMMHBI) M BOJOPACTBOPHUMBIE BHUTAMHUHBL. MICTOUHMKN BUTAMUHOB JUIS YEJIOBEKA.
Butamunbl npoTHB paka.

Kogepment A( KoA),ero ctpoenue u  GyHKIUH.

Junykaeorunst ( HAJI+, HAJI®+, ®AJl u ap.) kak yHUBEpCAIbHBIC aKIIENTOPHI; UX
BoccraHosneHHble popmbl (HAJIH, HAZI®H, ®AJITH2 ) u ux poib B 0OMeHe BEUIeCTB.

Bupycel kak Hek/1eTo4Hast popMa JKM3HU. 1 BHYTPHKJIETOYHbIE NAPA3UThI, OTINYHE HX
CTPOEHHUS OT APYTUX KUBBIX OpraHn3MoB. llonsaTue o Hykneokancuzae. Vctopust OTKpbITHS
BHPYCOB U TUTIOTE3bI O UX MPOUCXOXKICHHH. MHOrooopasue BupycoB. [IpocThie u ci10XHbIe
BHUPYCBL, UX JKU3HEHHBIN [IUKI U MYTU 3apaK€HUs BUPYCAMU.

bakrepuogaru. PerpoBupychl, UX )KU3HCHHBIN HUKI. PeTPOTPAaHCIO30HBI KaK IOJBUKHBIE
y4acTku reHoma xuBbIx cymiectB. [JHK- tpancnoson. [Ipuonsl kak eme ogua ¢popma
HEKJICTOYHOM KU3HH.



BupycHble 3a00J1eBaHus (repnec, Tpun, OEMIEeHCTBO, TeNaTUT, BeTpsiHas U uepHas ocna, CITN/L,
TabayHas MO3arKa, 1Mp.) ¥ X npopuiaakTuka. Bakuunaumus.

ILP. CocraBienue tadiamubl: OT/IMYME BUPYCOB OT JAPYrUX KMBbIX OPraHU3MOB M pellleHue
TECTOBBIX 3aJlaHUM 1O TeMe.

O0o0menue riaasosl 1.MoseKky/asipHbIi YPOBEHb.
KonTpoJubnas pabdora.

I'naBa 2.Knerounslii ypoenb (184acos).

OO6mras xapakTepucTrKa KJIETOUYHOTO ypoBHs. LlUuTOI0THS Kak HayKa O KJIETKE, OCHOBHBIC TaITbl
€€ pa3BUTHUA.

KieTka kak 3j1eMeHTapHAasi CTPYKTYPHAsi 1 QYHKIMOHAJIbHAS eIUHUIIA )KUBBIX OPraHU3MOB.
[Tpumepbl MHOTOOOpa3ue KIETOK U METOIbI UX U3yUeHUs ( MUKPOCKOMHH, IEHTpU(yrupoBaHue).
Knerounas Teopuss M. llneiinena u T. [1IBanHa, €€ OCHOBHBIE MOJI0KEHUSA. 3HAKOMCTBO C HOBOM
kierTouHoi Teopueit O.B. JlenemmHcko.

JI.P. CtpoeHne OMHOKYJISIDHOTO MHKPOCKOIIA ¥ NPaBHIa padoThl ¢ HUM.
CpaBHeHHe CTPOEHHSI KJIETOK PACTEeHH i, ;)KUBOTHBIX, TPUOOB M 0aKTepHUil MO MUKPOCKOINIOM
HA rOTOBBIX MUKpONIpenaparax.

Crpoenne kjaeTku. Opranouabl ux CTpoeHue u QyHKIMM B KieTke . KiierouHast cTeHka,
KJIeTOYHas (TU1a3MaTH4ecKass) MeMOpaHa. DHAOMKUTO3, (ParoruTos3, MUHOIIUTO3, SK30IIUTO3,
perenus , TIUKOKaIuKe. [{urormasma, (ruanormnasma) , aapo ( saepHast 000JI049Ka, Kaproriazma,
XpOMaTHH, XPOMOCOMBI ( TaIUIOMAHBIN U TUIUIOUIHBIA HAOOPHI, KAPUOTHI ), TUCTOHBI, SIAPBIIIKO,
IIUTOCKEJET, KIETOYHBIN LeHTp( EHTPUOIIN ), pudocoMBbI, FHA0IIIa3MaTHueckas cethb (DI1C):
niepoxoBatas u riajkas, Komriekc ( annmapar) ['onbpku, Bakyolu, JIM30COMbI( IEpBUYHBIE U
BTOPUYHBIE), MUTOXOHAPUHU ( KPUCTHI, MATPUKC), TIACTUIBI (JIEMKOIIACTBI, XJIOPOILJIACTHI:
TUJIAKOUIbI, TPAHbI, CTPOMBI; XPOMOILUIACTHI). [ UTIOTE3BI MPOUCXOXKACHUSI MUTOXOHAPUI U MJIACTH]T
B pe3yiibTaTe cuMOno3a O6akrepuii. BriIroueHus, OpraHOUIbI IBMKEHUS: PECHUYKU U )KTYTHUKH).
MewmbOpanHble 1 HeMeMOpaHHbIe OpraHOU L. CXOJICTBO U OTJIMYHE IIACTH]T U MUTOXOHIPUH.
EnuaCcTBO MEMOpaHHBIX CTPYKTYp KiIeTkH. COMaTUYECKUE U MOJIOBIC KIETKH. MaKpOHYKIEeyC U
MUKPOHYKJIEYC ( spa HHPY30pHii), pa3audne ux QyHKIIHi.

JI.P. HaOJ/ioaeHue miia3mMoJin3a M 1eria3zmMoJin3a B KJIeTKAaX KOKUIbI JTyKa.
JL.P.IIpuroroBjieHUe, paCCMOTPEeHHE U ONIUCAHUE MUKPOINPENAPATOB KJIETOK PACTEHMI.
II.P. BuinosiHeHHe TeCTOB HA HAXO0KIAECHHE OIMOOK B TEKCTE.

Oc00eHHOCTH CTPOCHHUS KJIETOK NMPOKAPUOTOB M dykapuoroB. Hacrosimume 6akTepum, ux
CTPOCHHUE U >KU3HEIESITEeIbHOCTh. CIOPBI KaK CPEACTBO 3AIMUTHI OT HEOIArONPHUITHBIX YCIOBH.
Hcnonbs3oBanne OakTepuii B XO3IMCTBEHHOM IESITEILHOCTH YesioBeka. [laToreHnbie 6akTepuu.
UYenoBek Kak « OOIIEKUTHE» MUKPOOPTaHU3MOB. bakTepuanbHble 3a00JI€BaHUS U HX
npoduIaKkTHKa.

HuanodakTepuu Kak nepsbie GOTOCUHTEIUPYIONIUE OPTAHU3MBL. APXeH KaK
XEMOCUHTE3UPYIOIINE OAKTEPHH.

CpaBHeHME CTPOEHUS MPOKAPUOTUUECKUX U SYKAPUOTHUECKUX KIIETOK.



OO0OMeH BellecTB U MpeBpallieHUe YJHEPTruN B KieTKe( KaTad0JIu3M=)3HepreTuiecKuii 00MeH =
AUCCUMMJISIIMSA ¥ aHA00JIM3M= IUIACTHYECKH i 00MeH= acCUMMJIsIINS)- OMOXMMHUYECKasi OCHOBA
KU3HU.

JHepreTu4Yeckuii 00MeH. ITaIlbl: TOATOTOBUTENILHBIN, aHAPOOHBIN( OECKUCIOPOTHBIN
=IJIMKOJIM3) ¥ a9POOHBIN ( KUCIOPOIHBIN= KJIETOYHOE IbIXaHMe) . bHoIornueckoe OKUCICHNE B
kietke. Hmka Kpeoca. [[pixaTenbHblie 1ENu.

OxucianteabHoe pochopuinpoBanne. OKUCIUTENBHO - BOCCTAHOBUTEIBHBIC PEAKIINH KaK
OCHOBA 3HEpreTuyeckoro oomeHa. CnupToBoe U MOJIOYHOKHUCIIOE OpOKEHHE.

[IpeBpamienue sHeprun B Kietke. OpraHu3Mbl: a3poObl , aHadpoObl U (PaKyIbTATUBHBIE aHAIPOOHI.
ABpOOBI- OTKPBIThIE OMOJIOTHYECKHE CUCTEMBI. Pazmuyme sHepreTHIecKoro oOMeHa a3po0oB 1
aHa’po0OB.

WMHTEeHCUBHOCTD aCCUMMIALIMY U AUCCUMUJISIIIMKN HA Pa3HBIX 3Tarax >KU3HU YeJIOBEKa.

I1.P.CoctraBienue Tadaunbl: CpaBHeHHe MPOLECCOB 23POOHOr0 H AHAIPOOHOT0 OKHMCICHHUSA U
BBINOJIHEHNE TECTOB HA YCTAHOBJICHHE COOTBETCTBHUS MKy NPU3HAKAMM M 3TAallaMHU
JHEPreTHYeCKOro ooOMeHa.

Tunbl KJIeTOYHOr0 NUTAHUsA: aBTOTPOPbI( GOoTOTPOPBI , XeMOTPOGHI = XEMOCHHTETHKH )1
rereporpodnl, UX OTINYUS.

XemocuHTe3. Bomopoaneie, cepobdakrepun, HUTpUPHUIMPYOIINE, )KeTIe30- OaKTEepHH.
doTocuHTE3, €r0 CBETOBAs U TeMHOBAs (pa3bl.. MeXaHU3MBI 1 YPaBHEHHUS UX OCYILECTBICHHUS.
CBeT- UCTOYHUK JKU3HHU.

CymmapHoe ypaBHeHue ¢orocuntesa. llmka KaabBuna.

[TpoxykTuBHOCTH poTOoCcHHTE3a. Ero 3HaueHue.

I1.P. CocraBiienune Tadaunbl: CpaBHeHHe IPOLECCOB XeMOCHHTe3a H (POTOCHUHTE3A
pellieHHe PacyeTHBIX 3aJa4 10 TeMe.

BuocuHTe3 0eJIKOB KaK IMJIaCTHYECKHU OOMEH.

I'eneruueckuii koa. Tabnuia renernueckoro koaa. Kogoun. Ctor - KOJIOHBL.

Dranbel MATPUYHOTO CUHTE3a: TPAHCKPHUIIIUSL, CIJIAWCHHT, TPAHCISIUS.

Mexann3m cunrte3a uHpopmanuonnoii ( matpuunoi) PHK. IIpomorp. Tepmunarop.
AnTukoaonbl tpancnoptHoit PHK. B3aumopeiicteue u-PHK u T-PHK. Tlomucombr.Cuntes 6emnka,
ponsp-PHK B cOopke monumentuiHON 1enu.

ILP. Pemienue 3a1a4 Ha KOMILJIEMEHTAPHOCTb.

Peryasiuusi TPAaHCKPUIIIMHU ¥ TPAHCJASIMM B KJIETKE U opranuizMe. OnepoH, omeparop
penpeccop Kak peryasTopbl CHHTe3a OEIKOB.
MexaHU3M perysiuu cuHTe3a 0enka y MpoKapHoTOB U 3YKapHuOTOB.

IL.P. ITocTpoeHHe MEHTAIbHOM KAPThI, NMOKAa3bIBAIOLIEH CyTh PeryJsalMid TPAHCKPUIILUUA H
TPAHCAALHH.

Jlenenne kaerku. PasMHOKeHHE KaK OQHO M3 BAXKHEUIIIMX CBOMCTB XKUBOTO. Z/KM3HEHHBIH IMKJI
KJIETKH.

AnonTo3 -CHHTE3 0COOBIX OCIKOB, YOMBAIOIINX KIIETKY.

MurtoTu4yecKkni MUKJI - TOJATOTOBKA K JIEJICHUIO U caMo jeneHue. OTinuue B IeJICHUU
MPOKAPUOTHYECKON 1 3YKAPUOTHUYECKOMN KIIETOK.

ITonroroBka k nenenuro-uHTepgasa. [lepuonasr: npecunrerndeckuii (G1),cunrernuecknii (S),
nocrcuHrerndeckuil (G2) u npoueccel, npoucxogsaume B Hux. Peqymmkanus JITHK.



MuT03 — HempsIMOe JIeJICHHEe COMAaTHYECKON KIIeTKH, ero ¢a3bl: mpodgasza, metadasa, anadasa,
Tesiogaza. XpoMocombl U XxpoMmaTtuasl. Kapuokunes u untokunes. buoJsiornueckoe 3Havuenue
MHUTO3A.

AMHUTO3 - IpsIMOE JiefieHue KIeTKH. CpaBHUTENbHAS XapaKTEPUCTUKA aMUTO3a U MUTO3a.
II.P.PelieHye T€CTOB HA BEPHOCTH CYKACHHH 110 TeMe.

JesieHue MOJI0BBIX KJIETOK — Meii03. Mexanusm Mmeiio3a. Konboramusi 1 KpocCHHIoBep.
Co3peBaHue TOJOBBIX KJIETOK YEJIOBEKa ( 00TeHe3 U cnepMaToreHes). XapakTepUCTHKA TaMeT:
SIMIIEKIIETOK U criepMaTo30u10B. Pa3pl raMeToreHe3a: pa3MHOXKEHUS, POCTa, CO3PEBAHUS,
dbopmupoBanus. [onoBeie xene3bl: SMUYHUKU U ceMeHHUKU. HanpaBurenbHbie Tenbla.
[ToBpexxaeHHs raMeT IOCPEICTBOM BPEAHBIX (PaKTOPOB: aJIKOTOJIsl, HAPKOTUKOB, palualliH, S/10B,
IIp. U MOSABJICHHE T'€HETUYECKUX OTKIOHEHHUM Yy TOTOMCTBA. bruosornueckoe 3HadyeHUE Meno3a.
CpaBHeHHe MHTO32a U Meio3a. [IpermyIiecTBa MoJIoBOro pa3MHOKEHHSI HaJl 0ECIOIIBIM.

IL.P. ITocTpoeHHe MEHTAIbHOM KAPThI, 0TPA’KAIOLIEH CYyTh M0J0BOr0 Pa3MHOKEHHU
OPraHM3MoOB.
Pemienue pacuyeTHBIX 327124 10 TeMe.

O0o0menue riaasbl 2. KileTouHbIi yPOBEHb.
KonTpoJubnas padora.
3ammuTa npoexra.

IMoBTOpeHHE yUueOHOTO MaTepuaa.

OcHoBHbIE TPeOOBAHUSA K YPOBHIO 3HAHM A, YMEHUI U HABBIKOB Y4aLIMXCS 110 OMOJIOTHH.

10 kaacc «buosnorusi. O6mas 6uoI0rus» 6a30BbIi YPOBEHbD.
Yuamuecs 10/5KHbI 3HATH/TIOHUMATh:
OCHOBHBIE TIOJOKEHUSI OMOIOTHUECKHUX TEOPHA. (KJIETOYHAS TEOPHSI, XPOMOCOMHAS TEOPHSI
HACJIEICTBEHHOCTH, CUHTETUYECKasi TEOPHsI SBOJIIOIMH, TEOPUS aHTPOIIOTEeHE3a).
Ydenuii o myTsx U HanpaBiIeHUAx 3Bomonnu, H.M. BaBuiosa o nieHTpax MHOrooOpasus u
MIPOMCXOXKACHUS KYyJIbTYpHBIX pactenuit, B.U. Bepnanckoro o 6mocdepe).CymHocts 3akoHOB (I,
Menpens, cuemneHHoro HacienoBanus T. Moprana), roMosorn4eckuil psi B HaCJI€ACTBEHHON
M3MEHUYUBOCTH; 3apOBIIIEBOIO CXOJCTBA; OMOT€HETUYECKOTO).
3akoHOMEPHOCTEH (M3MEHUMBOCTH, CLIETUIEHHOTO HACJIEI0BAHMS; HACIEIOBAHUS CIIEIUICHHOTO C
MI0JIOM; B3aMMO/ICUCTBUS F'€HOB U UX LIUTOJIOTUYECKUX OCHOB);
[IpaBun (nomunupoBanue I'. MeHenst; SKOJI0THYECKON TUpaMU/Ibl);
I'unoTe3 (UUCTOTHI TaMeT, CYIIHOCTH U MIPOUCXOKIACHHUS KU3HU, TPOUCXOXKICHUS YeJIOBEKA);
CrpoeHre OMOTOTHYECKUX O0BEKTOB: KIETKH (XMMHUECKUN COCTAB U CTPOCHHE), TEHOB, XPOMOCOM,
KEHCKUX U MY>KCKHX T'aMeT, KJIETOK IMPOKApUOT U DYKapHuoT;
BupycoB; 0IHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTAHU3MOB; BU/Ia U SKOCUCTEMBI(CTPYKTYPHI);
CyIHOCTbh OMOJIOTMYECKUX MPOLIECCOB U SIBICHUN: 0OMEH BEUIECTB U MPEeBpalEHUEe SHEPTUH,
(hOTOCHHTE3, TNIACTUYECKHUI 1 YHEPTeTHYECKHii 0OMEH, OpOKeHNEe, XeMOCHHTE3, MUTO3, MEHO03,
pa3BUTHE TAMET, Y IBETOBBIX PACTEHUIN IMO3BOHOYHBIX KUBOTHBIX, Pa3MHOXEHHE ,
OIIOOTBOPEHHUE Y LIBETKOBBIX PACTEHUN U MMO3BOHOYHBIX KHUBOTHBIX, HHAUBUAYabHOE PAa3BUTHE
opranusma (OHTOT€He3), B3aMO/ICIICTBIE T€HOB, MOJIyYeHHE TeTepPO3Hca, MOIUILIONIOB,
OTHaJICHHBIX THOPUIIOB, IEHCTBHE NCKYCCTBEHHOTO . IBMXKYILETO M CTaOMIM3UPYIOLIEro 0Toopa,
reorpaduyecKoe 1 IKOJIOTHIECKOE BUI000pa30BaHNE, BIUSHHAE dJIEMEHTAPHBIX (DaKTOPOB
HBOJIIOIMH HA T€HO(DOHT OMYJISANH, (POPMUPOBAHHE MTPUCIIOCOOJICHHOCTH K Cpe/ie OOUTaHMUS,
KPYTOBOPOT BEIIIECTB M MPEBPAIEHUs SHEPTHH B SKOCHCTeMaX U Ouocdepe, 3Botonus onochepsr;
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CoOBpEeMEHHYIO OMOJIOTHYECKYIO TEPMUHOIOTHIO U CHMBOJIUKY.

Yuammecs 101KHbI yMeTh:

OOBACHATH POJIb OMOJIOTMYECKUX TEOPUH, UICH, TPUHIUIIOB, TUTIOTE3 B (POPMHUPOBAHUHU
COBPEMEHHOM eCTECTBEHHOHAaY4YHOI KapTUHBI MUpa, HAYYHOT'O MUPOBO33PEHUS;

EauHCTBA )KUBOW U HEXKUBOU MPUPOJIBI, POJICTBO KUBBIX OPraHU3MOB, HCIIONIb3Ysl OMOJIOTHYECKIE
TEOpUH, 3aKOHBI U TIPABUIIA;

OTpuiiaTenbHOE BIMSHUE aJTKOTOJISI, HHKOTHHA, HAPKOTHUYECKUX BEIIECTB Ha PAa3BUTHE 3apO/IbIIIIa
4eNoBeKa; BAUSHUE MyTareHOB Ha OPraHu3M YeJIOBEKa;

B3aMIMOCBSI3U OPTaHHU3MOB U OKPY)KAIOIIEH CPEIbI;

IPUYKHBI SBOJIOINY BUIOB PaCTEHUH, )KUBOTHBIX U YeJIOBeKa, Orocepsl, eIMHCTBA,
YeNIOBEYECKIX pac, HACIEICTBEHHBIX M HEHACIIEICTBEHHBIX N3MEHEHUH, HACTIEICTBEHHBIX
3a00JIeBaHUN T€HHBIX U XPOMOCOMHBIX MYTallUi, yCTOHYMBOCTH, CAMOPETYJIALINN, CAMOPA3BUTHS U
CMEHBI IKOCHCTEM, HEOOXOJUMOCTH COXPAHEHUS MHOTOO0pa3ie BUIOB;

YCTaHaBJIMBATh B3aMMOCBS3U CTPOCHUS U (YHKIIUU MOJIEKYJ B KJIETKE; CTPOCHUS U (PYHKIIUN
OpPTraHOUOB KIIETKH; IIIACTUYECKOTO M SHEPTeTUIECKOr0 0OMEHA; CBETOBBIX U TEHEBBIX PEaKIUi
(dboTocuHTE3a; ABMXKYIIUX CHII SBOJIIOLMM; ITyTeH W HAIIPaBIIEHUH 3BOJIOLUY;

pelaTh 3a1a4u pa3Hoi CI0KHOCTH MO OMOJIOTHY;

COCTaBJISATh CXEMbI CKpELIMBaHUSs, IyTel epeHoca BEIIeCTB U SHEPTUH B SKOCHCTEMaX (LUK
MUTAHUS, TUIIEBLIC CETH ),

OMMCHIBATHh KJIETKHA PACTEHUHN U )KMBOTHBIX (T10]] MUKPOCKOIIOM), 0COOEH BHIA 110
MOp(}oIOrHIecKOMYy KPUTEPHIO, IKOCUCTEMBI U arPOIKOCHUCTEMBI CBOSH MECTHOCTH; TOTOBUTH U
OIHCHIBATh MUKPOIIPENapaThl;

BBISBJISTH MPUCIIOCOOJICHUSI OPTaHU3MOB K cpejie 00uTaHus, apoMop(}o3bl U UINOATANTAIINH Y
pacTeHuii 1 KUBOTHBIX, OTIIMYUTEIbHbBIE MPU3HAKH KUBOTO (Y OTJEIBbHBIX OPraHU3MOB),
abuoTHYeCKHe U OMOTUYECKIE KOMITOHEHTHI OMOCHUCTEM, B3aUMOCBSI3U OPTAaHU3MOB B SKOCHUCTEME,
HMCTOYHUKU MYTareHOB B OKpY>Karolleil cpeie (KOCBEHHO), aHTPONOTeHHbIE U3MEHEHUS B
HKOCUCTEMAaX CBOETO PETHOHA; UCCIEA0BAThL OMOJIOTHYECKHE CUCTEMBI HAa OMOIOTHUECKUX MOTYIISX
(axBapuyM); CpaBHUBATh OMOJIOTHYECKHAE OOBEKTHI (KJIETKH PACTCHUM, )KUBOTHBIX, TPUOOB,
OaKTepuid, IKOCUCTEMBI U arPO3KOCHUCTEMBI), TIPOIIECCHI U SIBJIICHUS (OOMEH BEIIECTB Y PACTCHHH U
YKUBOTHBIX; INTACTUIECKUM U SHEPTETUUECKUIT OOMEH).

@DOTOCHHTE3 U XEMOCHHTE3; MUTO3 M MEH03; OECIIOI0e U TI0JI0OBOE Pa3MHOKEHHUE, OTUIOA0TBOPEHUE
y LIBETKOBBIX PaCTEHUI 1 MO3BOHOYHBIX )KMBOTHBIX, BHEIIIHEE U BHYTPEHHEE OILIO0TBOPEHUE;
(hOpMBI €CTECTBEHHOTO 0TOOPA; HCKYCCTBEHHBIN U €CTECTBEHHBIN 0TOOD;

CriocoObl BUI000pa30BaHUS; MAKPO- U MUKPOIBOJIOIHIO, ITYTH U HAMIPaBJICHUS SBOJIIOIMH) AeJIaTh
BBIBOJIBI HA OCHOBE CPaBHEHUS;

AHanM3UpOBaTh U OLIEHUBATh PA3JIMYHbIE THUIIOTE3bl CYIIHOCTH KU3HU, TPOUCXOXKICHUE )KU3HU U
YeNI0BeKa, YeJIOBEUECKUX pac, TI00aTbHBIC AHTPOTIOTCHHBIE U3MEHEHUS B Ouocdepe, dSTHIecKue
aCMeKThl COBPEMEHHBIX UCCIIEJOBaHHM B OMOIOTHYECKON HAYKE;

OCYIIECTBIAT CAMOCTOSTEIbHBINA NOUCK OMOJIOTHYECKON HH(MOPMAILIUU B Pa3IMYHBIX HCTOYHUKAX
(yueOHBIX TekcTax, cripaBoyHUKax. HayuHo-monynspHBIX H3/1aHUAX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax UHTEpHETa) U IPUMEHSTH €€ B COOCTBEHHBIX MCCIICIOBAHMSIX;

Hcnonb30BaTh NpHOOPETEHHBIC 3HAHNS U YMEHHUS B IPAKTUYECKON JesTeIbHOCTH U TOBCEITHEBHOM
WKU3HU JJIS:

I'pamoTHOTO OOpMITEHUS PE3YIHTATOB OMOJOTUYECKUX UCCIIETOBaHMI; 000CHOBAHUS U
COOJIOICHUSI TIPABUIT TTOBEACHUS B OKpYXKartolien cpeae. Mep nmpouinakTHK pacpoCTpaHEHUS
BUPYCHBIX (B ToM unciie BUY- uadeknun) u npyrux 3a0ojieBaHui, BPEIHBIX MPUBBIYEK (KYpEHHE,
QJIKOTOJIU3M, HAPKOMAaHUs1); OKa3aHUE TIEPBOI MOMOIIY TIPH MPOCTYIHBIX U APYTUX 3a00ICBaHUSIX,
OTpaBJICHHE MMUIIEBBIMU MTPOTYKTAMU;

Omnpenenenust COOCTBEHHOM MO3UIIMU IO OTHOIICHHUIO K IKOJIOTUYECKUM TpoOdIieMam, MOBEJACHHUIO B
MPUPOIHOM CpeJe;

O1eHKH YTHYECKUX ACTIEKTOB HEKOTOPBIX MCCIEAOBAHUN B 00JaCTH OMOTEXHOJIOTUI
(KJIOHMpPOBAHKE, UCKYCCTBEHHOE OIJIOIOTBOPECHHE).
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Y4yeOHO-TeMaTHYECKUH MJIaH

34 yaca (1 yac B HejgeJI10)

No
/o

Tema

Konnue
CTBO
4acoB

B ToMm uncine

JlaGopatop
HbIE pabOTHI

[IpakTnue
CKHe
paboThl

KonTpons
HBIC
paboTHI

BBenenue.

buonorus B cucreme Hayk.
II.P.ITocTpoeHue MEHTAILHON KapThl,
NOoKa3bIBaKLIeil MecTo OMOJI0THM B
CHCTEeMe HayK.

OO0bekT u3ydenus: 6nonoruu . OCHOBHBIE
Kkputepun ( TPU3HAKM )  KHUBBIX
OpPraHHU3MOB.

buonornueckue cucTeMBbI M UX CBOMCTBA
YpoBHU OpraHu3aIys OUOIOTHYECKUX
CHCTEM.

JL.P. « MexaHu3MBI caMoperyJsiuuu.

I'naBa 1. MoJieKkyJIsIpHBIH YPOBEHb:
001Iasi XapaKTePUCTUKA.
XUMHUYECKUN COCTaB OPraHU3MOB.
Heoprannueckue u opranndeckue
BELIECTBA.

IL.P. Ucniosib3ysi JaHHbIE TA0JIUIbI
NOCTPOUTH IMATPAMMY, OTPAKAIOLILY 0
co/iep;KaHue YKA3aHHBIX B Hel
XHUMHYECKHX JIEMEHTOB B OPraHU3Me
4eJI0BeKAa U B 3eMHOI Kope.

13

HeOpFaHI/I‘-IGCKI/IC BC€IICCTBA: BOJA, COJIH.

Jlunuael, MX cTpoeHue U GyHKLIHUU.
JI.P.OOHapy:xeHHe JIMIIHI0B €
MOMOIIBI0 KAYeCTBEHHON peaKkIuu.

VYTeBobl, UX CTPOCHHE U (YHKITUH .
JI.P. O0Hapy»keHue yrieBoJa0B ¢
NMOMOIIbI) KAYeCTBEHHOI peaKkIum.
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IL.P. Pemienue pacyeTHsbIX 32124 O
YPABHEHUSIM PeaKIUil OKUCTCHUS
MOJIUCAXAPHAO0B.

benku, ux cocras , CTpyKTypa u
byHKIHH.

JI.P. O0Hapy:xeHue 0eJIKOB ¢
NMOMOIIbI0 KAYeCTBEHHOM peaKIuM.

10.

DEepMEHTBL.

JILP. U3yuyeHue KaTAIUTHYECKOMN
aKTHMBHOCTH )¢epMEHTOB HA NIpUMepe
aMMJIa3bI.

11.

Hyxneunossie kucnorsl: JJHK u PHK
JI.P. Boigesienue IHK u3 Tkann
neveHu.

12

II.P. CocTaBjienue Ta0JMIbI:
CpaBHHUTe/IbHAsI XapaKTePUCTUKA
JIHK u PHK u BbInoJiHeHHE TECTOBBIX
3aJlaHMii HA COOTBETCTBHE NPU3HAKOB
HYKJI€HHOBBIX KUCJIOT.

13

AT® .Buramuusl.

14.

Bupycel kak HeksieTouHasi hopMa KU3HU
II.P. CocraBiaenue Tadaunbl: OTianuue
BHPYCOB OT APYIHX KMBBIX
OPraHU3MOB U pelleHne TeCTOBBIX
3aJJaHU# 110 TeMe.

15.

O06061enue raasel 1.
MoJiekyasipHblii YPOBEHb.

16.

KonTtpoJubnas pabdora.

17.

I'naBa 2.K;1eTO4HBbIN YPOBEHb.
OOmiasi  XapakTepuCTHKa  KIJIETOYHOTO
YPOBHIL.

Knerounas Teopusi.

JI.P. CTpoeHne OMHOKYJISIPHOTO
MMKPOCKONA ¥ NPaBUJIa padoThl ¢
HHUM.

CpaBHeHHe CTPOEHHS KJIETOK
pacTeHmii, ’KUBOTHBIX, TPUOOB U
O0aKkTepuii MO MUKPOCKOIIOM HA
rOTOBbIX MUKpOIpenaparax.

18
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18.

Crpoenue kietku. OpraHouibl, NX
CTpoeHue U (PYHKIIUU B KIETKE .
JI.P. Ha0Jironenue niiasmoJin3a u
AeMIa3MO0JIN3a B KJIETKAX KOXKHUIIbI

JyKa.

19. Crpoenne kinetku. OpraHouapl, HuX
cTpoeHne U (YHKIMM B KIETKE .
OcobenHoctr CTPOCHUS KJIETOK
MIPOKAPUOTOB U SYKAPHUOTOB.
JL.P.IIpuroroBjieHue, pacCCMOTPEeHHE U
ONMHCAaHUE MUKPOINPENApaToB KJIETOK
pacTreHuii.

20. | JL.P.IlpuroroBiieHne, pacCMOTpeHHe U
onucaHue MUKPONPeNnapaToB KJIeTOK
pacTeHu.

IL.P. BoinmoJiHeHHe TECTOB Ha
HAXO0KIEeHHE OIIHOOK B TEKCTeE.

21. OOMeH BelIeCTB U MPEBPAICHUE YHEPTUH
B KJIETKE.

22. DHepreTuvecKuii 0OMeH.
I1.P.CocTaBiieHHEe TA0JIHIBI:
CpaBHeHHe IPOLECCOB a3POOHOTO0 U
AHA3POOHOI0 OKHUCJICHHS U
BbINOJIHEHHE TECTOB HA YCTAHOBJIEHHE
COOTBETCTBHS MEK1Y NPU3HAKAMH U
3TAaNaMM JHepreTu4eckoro ooMeHa.

23. Tunel KJIETOYHOTO MHUTAHUS
XEeMOCHUHTE3.

DOTOCUHTES.

II.P. CocTaBjienue Ta0JIMIbI:
CpaBHeHHe NPOLIECCOB XeMOCHHTE3a U
¢orocunTesa ;

pelleHre PacYeTHBIX 32124 10 TeMe.

24, brocunTe3 6EMKOB KaK TMIACTUYECKUN
oOMeH.

I1 .P. Pemienue 3a1a4 Ha
KOMILJIEMEHTAPHOCTb.
25. Perynsiuus TpaHCKpUIIIMY U TPAHCIISIIIUN

B KJIETKE U OpraHu3Me.
ILP. IlocTpoeHne MEHTAJIBLHOM KAPThI,
NOKAa3bIBaKOIIEl CyTh peryJasiiuu
TPAHCKPUINIIMU U TPAHCJSIIUH.
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26. JleneHnre cOMaTHYECKUX KIETOK-
MuTo3 .

27. JlemeHune MOJIOBBIX KJIETOK — MEHO3.

I1.P. IlocTpoeHne MEHTAIbHOH KapTHI,
OTpaKaloue CyTh M0JI0BOr0
Pa3MHOKeHHs OPraHU3MOB. 1
Pemienne pacueTHbIX 32/1a4 110 TeMe.

28. 0O06001menue riaasel 2. Kierounsli
YPOBEHb.
29.
KoHnTpoJabHas padora. 1
30. | 3ammra mpoekra
31. 3anmra npoeKTa
32. IToBTOpEHME.
33. | IloBTropeHue.

34, IToBTOpEHME.

Kpurepun u HOpMbI OLIEHKH 3HAHUI, YMEHUI U HABBIKOB 00yUYAKO M XCSI

Kputepuu otieHkH yueOHOU A€ITETbHOCTH yUaIIUXCS 110 MPeAMETY OMOJIOTHS OTIUPAIOTCS Ha
nerictBytouiee [lomoxeHnue o BoicTaBieHUH 0TMETOK ydamumcs o YOY I'mmuaszuu «llerepuryney.

Ouyenka ycmHuuplx onmeenos yuaujuxcs

Ouenka «5»

- MOJHOCTBIO PACKPBITO COJIEpKaHWE MaTepuana, B o0beMe , MPeayCMOTPEHHOM
MpOrpaMMoOi M y4EOHUKOM.

- MHU3JIOKCH Marepuajl TIpaMOTHBIM S3BIKOM B OHpeﬂeHeHHOﬁ JIOTHYECKOU
MOCIIE0BATEIHHOCTH, TOYHO UCIIOJIB3Ys OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHKY.

- IPpaBHUJIbHO BBITTIOJIHCHBI PUCYHKH, ITOAIIUCHU K HUM.

- MOKAa3aHO yMEHHE WIIIOCTPUPOBATh TEOPETHUECKOE MOJIOKEHNE KOHKPETHBIMU
prUMepamu.

- IPOJIEMOHCTPUPOBAHO YCBOCHHE paHee U3yUEHHBIX COMYTCTBYIOIINX BOIPOCOB

- OTBECT CaMOCTOHTeHBHBIﬁ, 663 HaBOAIIUX BOIMPOCOB YUYUTCIIA.

- BOBMOXXHBI 1-2 HETOUHOCTH IPU OCBELIEHUH BTOPOCTETIEHHBIX BOIIPOCOB, KOTOPHIE
YUCHUK JICTKO UCIIPABUII MO 3aMCYaHUIO YUUTCIIA.

Ouenka «4»

= B U3JIOKCHHUU JONYIICHBI HC3HAYNUTCIIBHBIC HpOGGHLI.

- JOmyIieHbl 1-2 HETOYHOCTH MPU OCBEUIEHHMH OCHOBHOTO COJIEp’KaHHs OTBETa,
HCIIPABJICHHLIC 1TO 3aMCYAHHUIO YUUTCIIA.

-IONYIIEHbl OMIMOKU uiu Ooyiee 2-X HEAOYETOB MPU OCBEIIEHHUH BTOPOCTETIEHHBIX
BOITPOCOB, JICTKO UCIIPABJICHHLIC 110 3aMCUYAHUIO YUUTCIIA.

BO3MOXXHBI 1-2 HETOUHOCTH IPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
YUCHUK JICTKO UCIIPABUII 1O 3aMCYaHUIO YUUTCIIA.
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Ouenka «3»

- HETIOJTHO WJIM HEeTIOCJIEZI0BATEIbHO PACKPBITO COAepkKaHie MaTepHalia, Ho MoKa3aHo ol1iee
MMOHMUMAaHKUE BOTPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JJIs AAbHEHIIIETO YCBOCHHUS
MIPOrpaMMHOTO MaTepuaa.

Ouenka «2»

- HE PacKphITO OCHOBHOE COJIepKaHUe Y4eOHOro MaTepuania.

- OOHapyXEHO HE3HAHWE WJIM HE TMOJHOE MOHMMAaHHE YUYEHUKOM OoJblled mim Hauboiee
B)KHOHM YacTH y4eOHOT0 MaTepuara.

- JOMYIIEHBbl OIMMOKH B OINpPEACICHUH TOHATHS, TPHU HCIOJb30BAHUH OHOIOTUYECKOM
TEPMHUHOJIOTHUH, KOTOPbIE HE UCIPABIIEHBI [1OCJI€ HECKOJIIBKUX HABOASIINX BOIIPOCOB YUUTEIIS.

OuyenKka NUCbMEHHBIX OMBEM 08 YUAUUXCA

VYuyutens OlLEHUBAET 3HAHUS W YMEHHUS Y4YallUXCSd C Y4YETOM HX HWHAMBHUIyaJlbHbIE
CIIOCOOHOCTEH.

Copepxanue 1 00beM MaTepuaa, Mo JIeKallero MpoBepKe onpeiereHa MporpaMmMoi.

[Ipu mpoBepke ycBOEHHs MaTepuaia HYKHO BBISBISATH MOJIHOTY , TPOYHOCTh YCBOCHHS
y4aluxcsi TEOpUU U YMEHHUE PUMEHSTh €€ Ha MPaKTHKE.

Ouenka «5»

PaGoTa BeImoHEHA MOJIHOCTHIO. B pemennn HeT ommooK.

Ouenka «4»

PaboTa BeImosHEeHa MOJHOCTRIO. Jlonymiens! 2-3 HepoueTa.

Ouenka «3»

Jomnymensl 2-3 ommOKy 1 2-3 HejoueTa, HO yJalluecs BIIaJICIOT 0053aTeIbHBIMUA YMEHUSIMHA
I10 IIPOBEPSAEMON TEME.

Ouenka «2»

JlomyIlieHbl CYIIECTBEHHBIE OIIMOKH, TOKA3bIBAIOIIME, YTO Y4Yalldecs He BIAACIOT
00s13aTeNTbHBIMA YMEHHUSIMHU 110 JAHHOH TeMe B MOJIHOM Mepe.

Ouyenka nabopamopnslx padom

Ouenka «5»

JlaboparopHass paboTa BBHITIOJHEHa B MOJHOM OOBEME C COONIOJICHHEM HEOOXOAUMON
MOCJIE0BATENHHOCTH OCYILIECTBICHUH 3HAHUII.

CobmoieHa TeXHUKa O€30MacCHOCTH, MPOBEPEHA CAMOCTOSTEIPHOCTh, TPABIIILHOE U YETKOE
oopmiieHre paboTHI.

Ouenka «4»

JlabopatopHas paboTa BHINOJIHEHA, HO yYaIIMiCs JOMYCTHII HE3HAUUTEIbHbIE HE0UEThI UITH
HETpyObIe OMINOKH.

Ouenka «3»

JlomyIieHbl HeOUYeThl U HeaKKypaTHOCTh B BBITIOJIHEHUU pa0OThl. HeueTkue puCyHKH WU
OTCYTCTBHE MOANUCEN K HUM

Ouenka «2»

Pe3ynbrarhl BbIMIONHEHUSI J1a00paTOpHOM pabOThl HE MO3BOJSAIOT CJENaTh MPaBUIBHBIN
BBIBOJI, HEJIOTUYHOE OOBsicHEeHWe 3amaHuil. OmMOKM IMOKa3bIBAIOT, YTO YYAIUMIHCS HE BIAJCeT
3HAHUSMU U YMEHUSMU MO TaHHOM TeMe B MOJIHOM O0OBEME.

Ouenka npakmuyeckux paoom

Ouenka «5»

Ecnu sKcrieprMeHT MpOoBeeH yJYalyuMcess METOIMYECKH TpaBuiibHO. ClenaHbl PaBHIIbLHBIC
BBIBOJIGI HAOIFOICHU.

Ouenka «4»

Eciu skcnepuMeHT NpoBeAeH ydyalluMCS METOAMYECKH MPaBUIIBLHO, HO JIOMYIIEHBI
HETOYHOCTU B O()OPMIICHUU WIJIH BBIBOJIAX.

Ouenka «3»

Eciu B SKCnepuMeHTe eCTh OMMOKM W3 3a HEJOCTATOYHOW TMOATOTOBIEHHOCTH K
MPaKTU4YECKON paboTe, TO UTOT yJOBIETBOPUTEIICH.
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Ouenka «2»
Ecin ObI10 HapyIIeHHEe TEXHUKH 0€30MaCHOCTH, HEAaKKypaTHOCTh U HENPABHIILHOCTD
BBITIOJTHEHUS SKCTIEPUMEHTA, B PE3YJIbTATE YEr0 UTOT HYJIEBOM.

IIpennosaraemsie pe3yabTaThl

IMoypouHo-TeMaTHYecKOe IUIAHUPOBaHUe Mo OuoJiorun 10 kiaace

Ha 2020-2021 y4eOHbIii roa

Ne | Tema ypoka Koa- | Tun/dgo | Ilnanmpyembie pe3ybTaThl Buabi u
n/n BO pma o0y4eHHs: MpeIMeTHbIC 3HaHUsI | GopMbI
4acoB | ypoka uYYJ KOHTPOJI
s
1 2 3 4 5

1. | Beenenue. 3 Ypok- CdopmupoBaTh nenm  ypoka, | Pponrans
buosorus B JMCKYCC | ONMUpAasCh Ha paHee MOJy4YeHHbIe | 134
CHUCTEME HayK. us. 3HaHUA OOOCHOBATh C IOMOIIBIO Gecena.
II.P.ITocTpoenue KOHKPETHBIX IIPUMEPOB 3HAYECHUE
MEHTAJBLHOM OHMOJIOTHYECKUX 3HaHUHI TUIA
KapThl, Ka)KJOr0 COBPEMEHHOI'O YEJIOBEKA,
NnoKa3biBaoei HE3aBUCHMO OT €r0 CIIEHNAIIbHOCTH,

MecTo Onmosoruu JI0Ka3aTh aKTyaJIbHOCTb

B CHCTeMe HayK. COBPEMEHHBIX JOCTUKEHUN, CBA3b C
JPYTUMH HayKaMH, OTKPBITHIMH,
METO/IAMH, HCCIIEA0BaHUSIMU,
MPOSIBUTH aKTUBHOCTb,
M0003HATENIPHOCTh M HHTEPEC K
00yYEHHIO TPUPOIBL.

2. | OObeKT u3yueHus Ypok PaGotass ¢ TekctoM ydeOHUKa, | YCTHBIC
Ouonoruu. M3y4YeHU | ONMHPAsCh HA paHHEE MOJIYYEHHBIE | OTBETHI
OcHOBHBIE A U | 3HaHUA, O0OCyAUTb, OCHOBHBIE | Ha
KpUTEpUHU ( MEPBUYH | KPUTEPUH JKUBBIX  OPraHU3MOB, | BOIPOCHI
MIPU3HAKU ) oro yMETh MTOATBEPK1ATh CBOM | ,
YKUBBIX 3aKperuie | BbICKa3bIBaHUS IpUMEpPaMHu, | COCTaBJIe
OpraHU3MOB. HUSA JIOKa3bIBaThb CBOK TOYKY 3pEHMS, | HUE

y4eOHOT | CUCTeMAaTHU3MPOBATh 3HAHUS, I€1aTh | TaOJIUIIBI
0 BBIBOJIbI, JONOJHATH OTBETHI APYT

MaTepua | Jpyra, OLleHHBaTh CBOIO padOTy Ha

Ja. YpOKe.

3. | buonoruueckue Ypok- Onupasicb Ha paHHee nonydyeHHble | JI.P.
CHUCTEMBI M BX paccyxa | 3HaHUS, OOBSICHUTD CYIIECTBOBaHHE
CBOMCTBA YPOBHU €Hue, pasHBIX YPOBHEH  OpraHM3aluu
OpraHu3aIus 1 JI.P. JKUBBIX OPTraHU3MOB, JI0Ka3aTh HX
OMOJIOTUYECKHIX B3aUMOCBSI3M  HAa  KOHKPETHBIX
CHUCTEM. puMepax 3anucatb UX B T€Tpaib, ,

JLI.P. [IOBTOPUTH YPOBHU OpraHU3ALMU
MexaHu3MBbI J)KUBOM MaTrepuu, J10Ka3aTh, YTO
camMoperyJisilium. COBOKYITHOCTb OMOJOTUYECKHUX
CHUCTEM paszHoit CJI0’KHOCTH
00pa3yIoT eAMHYIO HePAPXUIECKYIO
CTPYKTYpY, BJIAJIETh
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KOMMYHHUKATHBHBIMH HOpMamMH U
npaBWJiaMd B OONIGHUU W

COTPYAHUYECTBE c
OJIHOKJIACCHUKaMH.

4. |T'aaBal. 13 Kom6un | ChopmynupoBars 3amauu  ypoka, | [P,
MouiexkyJIsIpHbIH HpOBAaHH | IPUMEHUB 3HAHUA [0 XUMHH | YCTHBIC
YPOBeHb: o0mast bIif ypOK. | OMONOTHH, TOJYyYEHHBIMH DPAaHHEE | OTBETHI.
XapaKTepuCTUKA AHAIU3UPOBATH Ta0JIUIIBI u
. pa3laTO4YHbIN Marepual,
XUMUYECKUHN CpaBHHBaTh, 0000mIaTh, JEJaTh
COCTaB BBIBOJBI, , CHCTEMAaTHU3UpPOBATH
OpraHU3MOB. 3HAHUS, MPOSIBIISTh
Heoprannueckue [IO3HABATEJIbHBIE ~ MHTEPECHl U
Y OpraHUYEeCKUe MOTHUBBI, OLIEHHBATh CBOIO PabOTy
BEILECTBA. Ha YpOKE€, pacHpereauTb TEMBbI
I1I.P. Ucnoub3ys IIPOEKTOB.

JaHHbIE
Ta0JIHIbI
NOCTPOUTH
AUarpammy,
OTPAKAIOILY IO
coJepsKaHue
YKa3aHHBIX B
Hel XUMHUYEeCKUX
3JIEMEHTOB B
oprasusme
YeJIOBEKA M B
3eMHOI Kope.

5. | Heopranuueckue Kom6un | CamocrosiTennbHO copMyIUpoBaTh | Y CTHBIE
BElIECTBA: BOJA, UPOBAaHH | LIEJIN YpOKa, , ONHPAsCh Ha PaHEE | pacckas
COJIN. bl YPOK. | IOJIyYCHHbIE 3HAHUS XHUMHHM U | bl

Ouonornu, paboTas C TEKCTOM | YHYaIIHUXC
yueOHMKa W JOMOJIHUTEIbHBIMU | S
HMCTOYHUKAMHU nHpOpMaInH,

1 chopMynupoBaTh 3HAHUS O POJIH

BOAbBI U MI/IHepaJIbHBIX COJICI>'I B
NPUPOJIC W JKU3HM 4YeJIOBeKa
YCTaHaBHI/IBaTB HpI/I‘-II/IHHO-
CIEACTBEHHBIE  CBS3M,  JI€NaTh
BBIBOJIbI (0] CIANHCTBEC
OMOJIOTUYECKHUX CUCTEM H 00HEKTOB
HEXUBOM IPUPOJBI, YCTaHOBUTH
OMOJIOTHYECKYIO POJIb Ha
OCHOBaHUU CTPOCHHUS €€ MOJEKYI,
CPaBHHTH TUAPOQPUITEHEIC u
ruApoPOOHBIC BEIIECTBA, BHISBUTH,
KaKHe BEIIeCcTBa MojiepkuBaroT pH
KIETKA Ha TOCTOSHHOM YypOBHE,
TOOPOXKETaTeIbHO OTHOCHUTBCSA KO
MHEHUIO JPyroro YyeJI0BeKa,
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CTPEMUTHCA K
CBOCTO 3J0POBbA.

MO/IEPKAHUTO

6. JIummmael, ux Kom6un | PaGoras C Y4eOHUKOM u | CocraBia
CTpOCHUE U MPOBaHH | pa3JaTOYHbIM MaTepualioM, | eHHe
byHKIUN. bl YPOK. | U3YUYUTh  XMMHYECKUH  COCTaB | TaOJIMIIbI
JI.P.OOHapy:xeH JUMUJOB, WX KJIacCU(UKAUIO U |,
ue JIMIU/IO0B C OHoJoru4ecKoe 3HauYEHUE B | MUCbMEH
NOMOIIBI0 00ECTIeYeHUN KHU3HEIEATEIIbHOCTH | HbIE
KayecTBEHHOM OpraHu3Ma, Cco34aTh  IIETMOYKY | TE€CTHI,
peakumu. paccyxaeHuid, 3anoiHuTh Tadnumy | JLP.

(BemecTBO-PYHKIMS B OpraHU3ME),
BBINOJIHUTE JI.P., yuntbcs paborath
B M1ape, OKa3bIBaTh B3aHMOIIOMOIIIb.

7. | YrueBoasl, Ux Kombun | Paboras c yueOHUKOM u | Ilucemen
CTpOEHHE U UPOBAaHH | pa3laTOYHBIM MaTepHuaIoM, | Hble
GyHKIUY . bII U3YyYUTb  XUMHUYECKMM  COCTaB | TECTHL.,JI
JI.P. ypok,JI.P | yrneBonos, , ux knaccuduxaruio u | .P.
Oonapy:xeHue . OMOJIOTHYeCcKOe 3Ha4YEHUE B
YIJ1eBOJ0B C o0ecreyeHnn >KU3HEEATEIIbHOCTH
NOMOIIBIO OpraHMsMa,  co34aTb  ILENOYKY
Ka4eCTBEHHOI paccyXJIeHUH, 3aMOJHUTh TaOIUIly
peakuuu. (BeiecTBO-(PYHKITUS B OpraHU3Me),

BBITIOJIHUTH JI.P., yunThcs paborarth
B [1ape, CUCTEMaTH3UPOBATh 3HAHUS,
caenaTh BBIBO/IbI, YUUTHCS
OLIEHUBATh pabOTy Ha ypoKe , APYyr
Apyra.

8. | IL.P. Pemienne IL.P. CormacHo mocTtaBieHHbIM weinsam | [1LP.
pacyeTHBIX ypoKa, Omupasich Ha  paHee
3aja4 no MOJTyYEHHBIC 3HAHUS W HCIOIB3YS
YPABHEHHUSAM QITOPUTM  PELIEHUS  PaCUYETHBIX
peaxkuuii 3a1a4 [0 XWUMUH, [IPaBUJILHO
OKHUCJIEHUS 0pOpMIISTD 3a/1auu, YMETh
NMOJIUCAXAPHU/IOB. OOBSICHATD CBOU JeHCTBYS,

OPUMEHSTh CBOM  3HaHUS  Ha
MPAKTHKE.

9. | benku, ux cocran KomOun | Jlokazate. uro Oenku sBastoTcs | JIP
, CTPYKTypa U HUpOBaHH | OHOMoOIUMEpaMu, O00BSICHUTH
GyHKIIH. Bl YPOK, | CYIIIECTBOBAHHE TOJTHOLEHHBIX U
JL.P. JIP. HETOJTHOIICHHBIX OenkoB. PaboTas ¢
OoOHnapy:xkenue TEKCTOM  y4eOHHKa  ,BBISICHUTH
0eJIKOB COCTaB U  CTPYKTYpy OEJKOB,
NMOMOIIbI0 noKa3zaTb  MX  (QYHKIMM  Ha
KayeCcTBEeHHOM KOHKPETHBIX TMPUMEPAX.00BICHUTH
peakumu. MPUYUHBI JeHaTypaluu u

BO3MOXKHOH peHaTypauuu OelKOB,
PacKpbITh B3aUMOCBS3b CTPOCHHUS U
byHKIUH, OXapaKTepU30BaTh
3HAYEHHUE JJIS KUBBIX OPraHU3MOB,
BeIMOJIHUTE JIP, , yauThcs pabotaTh
B Ipymome, pacnpeleniarb WU
OIICHUBATh PabOTy APYT OpyTa.
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10.

DepMEHTHI.
JI.P. U3yuyeHnue
KATAJIUTHYECKO
i AKTUBHOCTH
¢epmenToB Ha
npumepe
aMHJIa3bl.

KomMOuu
HWPOBAHH
BIM
ypok,JI.P

(bepMeHTOB,
JIeNCTBHS,

N3yunuts cTpoeHue
MEXaHU3M nX
YCTaHaBJIUBATh NPUYUHHO-
CIIEICTBEHHBIE CBS3HM, BBICKA3aTh
CBOM THIIOTE3bI, MCIIOJIb30BaTh
JIOTIOTHHUTEIILHEIC HCTOYHUKH
uH(pOpMalMi, yMETh CpPaBHHUBATH
(bepMeHTBI c XHUMHYECKAMU
KaTajau3aTopaMM M HaXOJWTh
OTJIMYMS, PACCYXKJaTh, BIJIAJETh
MOHOJIOTUYECKON U AUAIOTMYSCKOM
dbopmamu peuu, JTIOTHYHO BBIPAKATH
CBOM MBICIHM C  JIOCTaTOYHOM
MOJTHOTOM M TOYHOCTBHIO, YUUTHCS
KOPPEKTUPOBaTh CBOM OTBETHI M
OTBETHI OJTHOKJIACCHUKOB,
coOirofasi mpaBuiia BEXKIUBOCTH H
B3aUMOYBKCHUS.

YcTHBIE

OTBETHI
Ha
BOTIPOC
, JL.P.

bI

11.

Hyxnennossie
kuciotel: JJTHK u
PHK JI.P.
Broinenenue
JAHK u3 Tkanu
MeYeHHu.

Ypok
U3Y4YEeHH
o u
MEePBUYH
oro
3aKperuie
HUS
y4eOHOT
0
Martepua
ma,JI.P.

Jloka3athb CIIOCOOHOCTH u
HEOOXOJMMOCTh  BCEX  JKUBBIX
OpPraHU3MOB CHHTE3UPOBATh OCIIKH,
OCHOBBIBasICh Ha 3aKOHOMEPHOCTSX
MEXIy OCIKOBEIM COCTaBOM H
CBOWCTBAMH OpraHHW3Ma, CJIelaTh
BBIBOJI O IIepeIaue HacaeICTBEHHOMN
uHpOpMAMM H3 TIOKOJCHHUS B
MOKOJICHUE Yepe3 TEeHETUYECKYIO
nHpopMalroo, 3aKIIOYCHHYIO B
JHK, cdopmupoBarh 3HaHUS O
TEeHETUYECKOM KOJIe, €T0 CBOWCTBAX,
0OBICHATH X 3HAYCHUE,
onpeaenuts poiab JHK, u-PHK, -
PHK, p-PHK B O6uocuntese 6emnka B
KJIETKE, BBIICHUTHh KaKHe MPOIECCHI
NPOUCXOAT TPU TPAHCKPHIIIIUU U
TPaHCIISAINN. 3apUCOBATh PUCYHOK-
cxeMmy OuocuHTe3a Oenka U cienaTh
MOJIKMCH, 3a/1aBaTh MPOOJIEMHBIE
BOIIPOCHI, OTBEUATh HA HUX, IOHATh
MOCJIeIOBATEIEHOCTD nporiecca
peaiu3alii  HACJICIOBaHUS B
KJIETKE, TI0JIb30BaThCsl TaOnHIeH
TCHETHYECKOTO  KOJAa, CTPOUTh
pacCyKIeHHs, BBICKa3blBaTh U
000CHOBBIBATh CBOIO TOUKY 3PEHHUS,
YYUTHCSI TPUXOAUTH K 0OImeMy
MHECHHIO.

JLP,

YCTHBIE
OTBETHI.

12.

I1.P.
CocraBjeHue
TA0JIMILI:
CpaBHuTeJbHas

IL.P.

I1.P.mo 3aJaHUIO
YUYUTEI, YMETb  NPUMEHATH
TEOPETHUECKHIE 3HAHUSA Ha
MpaKkTUKE, YETKO M3Jaratb CBOU

BrImmoHuTE

I1P.
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XapaKTepUCcTHKA MBICITH, y4YacTBOBaTh B JMAJIOre,
JHK u PHK n OPHUEHTHUPOBATLCS B CBOCU CHCTEME
BbINOJTHEHH e 3HaHU, caenaTh BBIBO/IBI,
TeCTOBBIX OpOSIBUTH ~ AKTUBHYIO  POJIb B
3aJjaHMii Ha yueOHOM Tpoliecce, 0OMEHUBATHCS
COOTBETCTBHE C OJHOKJIACCHUKAMM CBEICHUSIMH,
NPU3HAKOB HOJy4EeHHBIMU u3 pa3HbIX
HYKJIEHHOBBIX UCTOYHUKOB, CJeNaTh  BBIBOPBI,
KHMCJIOT. OLICHUTh pPabOTy Ha YpOKe Jpyr
Apyra.
13. | ATO. VYpok CamMocTOsATENBHO onpenenuts | Coobuie
ButamuHsbl. W3YyYEHHU | 3aJla4d YpoKa, A0Ka3zaTh, yTo ATD- | Hu4,
s HOBOTO | YHUBEPCAIbHBIN UCTOYHHUK | IIPE3EeHTa
MaTepua | SHepruM, oOCyIUTh €€ pOjb B | LHUU.
na. oOmeHe BEIIIECTB. Ilo
MpeBapUTENbHBIM 3a/laHUsIM
HNOJArOTOBUTH MH(POPMALIUIO B BHJIE
COOOIlEHUsI WJIM MpPe3eHTAlUU O
OMOJIOTUYECKO PO BUTAMHHOB, O
NpaBWJIBHOM  HMX  IPUMEHEHUH,
OIACHOCTH aBUTaMUHO30B,
TUTIOBUTAMHUHO30B,
THIIEPBUTAMUHO30B, YMETh JI€NaTh
BBIBOJIbI U TIPUMEHSTH MOJIyUYE€HHBIE
3HAHUS HAa IPAKTUKE.
14. | Bupycsl kak KomOun | Ucnonb3yst Teker yueOHuka u | KP
HEKJIETOYHAas UPOBAHH | JIOTIOJHUTENIbHBIC UCTOYHUKHU
dbopma Ku3HU Bl YpOK, | HHGOpMAIUH, BBIJIBUHYTh
I1.P. IL.P. TUIIOTE3Bl O  INPOUCXOXKICHUU
CocraBienue BUPYCOB, ux OTKPBITHH,
Ta0IMIbI: MHOT000pa3uu, CTPOGHUU U
Otianyue napasuTu3Me, BBISICHUTD ux
BHPYCOB OT JKU3HEHHBIM IMKJ, paccka3aTb O
APYTHX KMBBIX BHUPYCHBIX 3a00J1€BaHUIX, 0OCYAUTD
OpPraHu3MoOB M CHOCOOBI  3apaXeHUSI U Mepbl
pelieHue npo(UIAKTUKH, CENIaTh BBIBOJBI.
TEeCTOBBIX UCTOJIb30BATh MOJTYYEHHBIC 3HAHUS
3aJlaHui 1Mo Ha MPaKTUKE, MPOSIBISATh HHTEPEC K
TeMme. ypokam OHOI0TUU
15. | O600menne O606ma | [ToBTOPUTH W CHCTEMaTU3HPOBATH | Y CTHBIC
rjaassi 1. FOINAN 3HaHU, YMETh CTaBUTH | U
MoJiekyasipHbIH npoOJeMHbIe BONPOCH M OTBEYaTh | MUCHMEH
YPOBEHb. HAa HUX, TMPUMEHATH IMOJIyYEHHbIE | HbIE
3HAaHUS, CIylIaTb W JIOTOJIHATH | OTBETHI
OTBETHl JIpyr Jipyra, OLICHUBAaTh | Ha
CBOM pE3YJIbTATHI. BOTIPOCHI
16. | KonTpoJabHas Ypox BbIACHUTB ~ CTENEHb  YCBOCHMUS
padora. U3Y4YeHHU | y4eOHOH TeMbl, yMEHHs IPUMEHATH
o M | CBOM 3HaHHA B IHCHBMEHHOM
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MEePBUYH
oro

PEUn,IPOSBIIATH
CaMOCTOSTENIbHOCTb, MPUIIEKHOCTD

3aKperie | ¥ HacTOWYUBOCTh B JOCTH)KEHUU
HUS MOJIOKHUTEIbHBIXPE3YIbTATOB.
HOBBIX

3HaHUM.

17. | 'naBa 18 Kom6un | Paboras ¢ TekcToMm ydeOHUKA U JL.P.,
2.KaerouHnblii UPOBAHH | JIOTIOJHUTEIbHBIMUA UCTOUHUKAMH | YCTHBIE
YPOBEHb. Bl ypOK, | HHpOpMaAUU cPOPMUPOBATH OTBETHI
Ob6mas JL.P. 3HaHUS O KJIETOYHOM YpPOBHE, Ha
XapaKTepUCTUKA MyT€M MOCTAaHOBKH HABOSIIINUX BOIIPOCHI
KJIETOYHOTO BOTIPOCOB OOCYIUTH €T0 OOIIYIO
YPOBHSI. XapaKTepUCTHKY, OUPAsCh Ha
Kinerounas paHHEE MOITY4YEHHbIE 3HAaHUS
TEopHusl. chopMyIHpOBaTh OCHOBHbBIE
JI.P. Ctpoenue MI0JIO’KEHUS KIIETOYHOW TEOpUH,
OMHOKYJISIPHOTO BBINIOJIHUTG JI.P. caenate BBIBOJHI ,
MHMKPOCKONA 1 3aJaBaTh MPOOJIEMHBIE BOIIPOCHI,
npaBuia OTBEYaTh Ha HUX, IONOJHATh
padoThI ¢ HUM. OTBETHI IPYT IpyTra U OLEHUBATh
CpaBHeHnue UX.

CTpOeHMS
KJIETOK
pacTeHui,
’KHBOTHBIX,
rpudoB u
OakTepuii mojx
MHKPOCKONIOM
HA rOTOBBIX
MHKpOIpenapar
ax.

18. | Crpoenue Kombun | Onupasice Ha paHee MOTyYeHHbIE JLP.,
KJIETKHU. WUPOBAHH | 3HAHUS U UCTOUYHUKH MUCbMEH
Opranoupl, ux Bl YPOK, | JIOTIOJHUTENIbHONW HH(POPMALIUHY, HBIE
CTpOEHHE U JLP. BBISICHUTH CTPOCHUE U (PYHKIIUU OTBETHI
byHKIMU B OpPraHOUJIOB KIJIETKH, Ha
KJIETKE . yCTaHaBIIMBATh MPUUUHHO- BOIIPOCHI
JL.P. CJICZICTBEHHBIE CBSI3U, OOBSICHHUTH
Haoaonenune KJIETOYHBIE ITPOLECCHI
J1Ia3MOJIM3a U KHU3HEIEATEIIHOCTH, , YYUThCS
AerJia3MoJu3a B YBa)XXUTEILHO OTHOCUTHCS K
KJIETKAX MO3HIIMU IPYTOTro, 0OMEHUBATHCS
KOKHUIIBI JIyKAa. uH(pOopMaluii, MPUXOIUTH K

00I1eMy pelIeHUIO.

19. | Ctpoenue 1 Kom6un | Onwmpasice Ha paHee NOJy4YeHHbBIE JLP.,
KJITKH. UPOBaHH | 3HAHUSA U UCTOYHUKHU | TUCHMEH
Opranoupl, UuX Bl YPOK, | JOMOJHUTEIbHON nH(DopMaIuu, | Hble
CTpOCHUE u JL.P. BBISICHUTh CTPOCHHE U (DYHKUIUHU | OTBETHI
byHKIIUN B OpraHouJI0B KJIETKH, | Ha
KJIETKE. yCTaHABJIMBATh OPUYHHHO- | BOTIPOCHI

21




Oco0ennoctu
CTPOEHHUS KIJIETOK
IPOKAPUOTOB U
HYKapHOTOB.
JI.P.IlpurorosJe
HHe,
paccMoTpeHue u
ONHCaHUe
MHKpoOIpenapar
OB KJIETOK
pacTreHwuii.

CJIICACTBCHHBIC CBA3H, O0BACHUTH

KJICTOYHBIE IPOLIECCHI
KHU3HEJCATEIIFHOCTH, , YYUTHCA
YBaKUTEIBHO OTHOCUTBCS K
HO3WIMH APYroro, OOMEHUBATHCS
uHpOpMaIuH, IPUXOJUTh K
o0IIeMy peIIeHHIO, BBIITOJHHUTH
JLP.

20. | JI.P.IIpuroros.ie Okcnepu | Bemmonuute JIP u ILP., yuutscs | JLP.,
HHe, MEHTaJb | IpUMEHATh cBoM 3HaHus  Ha | [LP.
paccMoOTpeHue u HO- MpaKkTUKE, OKA3bIBATh OMOILb APYT
onucaHue MpaKTU4 | Apyry, paboTas B rpymie.

MHKpoIpenapar €CKHM.
OB KJIETOK

pacTeHui.

IL.P.

BoinosineHue

TeCTOB Ha

HAXO0XK/IeHUe

o1HOOK B

TeKcTe.

21. | OOMeH BelecTB U Ypox CaMOCTOSTEIILHO IIOCTABUThL II€IU | YCTHEBIE
MpeBpalleHue M3y4YEHU | YpOKa U MPEANOJOXKUTh MYTU U UX | TECTHI HA
SHEPI'HH B KJIETKE. s HOBOTO | JOCTHMJKEHHMS, TOKa3aTh, YTO 0OMeH | 0000IeH

Marepua | BEHIECTB UM JHEPruu- TJIAaBHBIU | He€.

na. NpU3HAK  JKMBBIX  OPraHU3MOB,
YMETh MMcaTh XUMUYECKHE
peakiuu, CTPOUTh  JIOTUYECKUE
LEIOYKHU pacCyXJIeHHH,
BBICKa3bIBaTh U  OOOCHOBBIBATH
CBOIO TOYKY 3pEHHMs, JOTOJHATH
OTBETHI IPYT APYra,lenaTh BHIBOJBI.

22. | DHepreTH4ecKuit Ypox PabGoras ¢ Texcrom yueOHuka u | IL.P.,
oOMeH. U3Y4YEHHU | pa3aTOYHBIM MaTepHuaIoM, | YCTHbBIE
I1.P.CocTraBiienu A U | ACIIOJBb3YSl pPAHHEE IIOJIYYEHHBIE | OTBETHI
e TabJIMIbI: MEpPBUYH | 3HAHUS, U3YUUTh HSHEPreTHUECKUil | Ha
CpaBHeHue oro oOMeH B TMPOKAPUOTHYECKOH ¥ | BOMPOCHI
NnpoieccoB 3aKperie | 9yKapuOTUYECKON KIIeTKaX, YMEThb
a3po0HOIo U HUSA CpaBHUBATh,  J€laTb  BBIBOJBI,
aHa3poOHOro HOBBIX OOBSCHATH OMOJIOTUYECKOE
OKMCJIEHUS U 3HAHUM, | 3HAYCHHUE, BBIIIOJIHUTh IL.P.,
BbINOJIHEHHUE I1.P. yauthcsi  paboTaTh B Tape,

TeCTOB Ha HOPOSIBISATE  COTPYAHUYECTBO U
yCTaHOBJIeHHE T00pOKENaTeTHHOCTb.
COOTBETCTBHS
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MEXKITY
NpU3HAKAMU U

ITanaMu
JHEPreTHYEeCKOr
0 o0MeHa.

23. | Tunsl Komb6un | Paboras ¢ Ttexcrom yuebnuka , | [L.P.
KJIETOYHOTO UPOBAaHH | ONMHUpAasCh HAa PaHHEE MOTyYeHHBIC
MATaHUS bIil YPOK, | 3HaHUS, cPOpMUPOBATH 3HAHHS 00
XeMOCHHTE3. IT.P. aBTOoTpodax MW  rereporpodax,
@DOTOCHHTE3. mporeccax XEMOCHHTE3a u
IL.P. ¢dorocuHTE3a, CTPOUTH JOTMUYECKHE
CocraBjieHue LEMOYKN  PAacCyXIEHUH, yMETh
Ta0JIUIIbI: nucaTh ~ ypaBHEHUS  PEaKIui,
CpaBHeHHe CTaBUTh MpPOOJEMHBIE BOIPOCHI,
MpPoLEeCcCoB OTBEYaTh Ha HUX, BBINOIHHUTH IL.P,
XeMOCHHTe3a 1 YUUTHCA JOCTUTaTh IOCTaBICHHOMN
(orocunresa ; LETIN.
peleHue
pacyYeTHBIX
3aja4 1o TeMme.

24. | buocuHres Ypok PaGoTas ¢ yaeOHUKOM, OnTUpasiCh Ha | Y CTHBIC
OETKOB Kak W3YYCHH | paHee TIONydyeHHbIe 3HAHWUS , | OTBETHI
MJIaCTUYECKU I s HOBOTO | cOpMHUPOBATH TIOHSTHE 0 | Ha
oOMeH. MaTtepua | OMocuHTE3e Oerxa, CTPOUTH | BOIIPOCHI
I1 .P. Pemienue na, IL.P. | noruyeckue nerouku | I1.P.
3aJa4 Ha pacCcyXIeHHUM, IOMOJIHATh OTBETHI
KOMILJIEMEHTAPH Opyr JApyra, JenaTh  BBIBOJBI,

OCTb. BbIIOJIHUTL ~ II.P.,  ycraHOBHUTH
MPUYUHHO-CJICICTBEHHbIE  CBSI3H,
OpPUEHTUPOBATKLCS B CBOCH cHCTEME,
nenatb OOBsICHEHWEe, paboTaTh B
nape, OKa3bIBaTh B3aHMOIIOMOIIIb.

25. | Perynsauus Kom6un | ChopmynupoBars yuebnyto 3agauy, | [1.P.,
TPAHCKPHUIILIUU U UPOBAaHH | OPTaHMU30BAaTh  CBOK  Y4YEOHYIO | MHCHMEH
TpPaHCISALUU B Bl YPOK, | 1€ATEIHHOCTHIO oTOUpaTh | HblE
KJIETKE U IL.P. HCTOYHUKHU HEOOXOMMOM | TECTHI.
OpraHu3Me. nHpopmarun u ee
I1.P. CHCTEMATU3UPOBATh, BJIQJIETh
IHocTpoenne MOHOJIOTHYECKOW M AUATIOTMYECKOU
MEHTAJIbHOMH peubio, TOYHO BBIpAXKaTh CBOU
KapThl, MBICTIH, 000CHOBBIBaTh ux,
NOKAa3bIBaKoLIei CKpEIUBaHHUE,

CYTh peryJsiun paboTaTh B rpymnmnax, oTBe4aTb Ha

TPAHCKPUIIHHU MOCTaBIICHHBIC BOTIPOCHI,

U TPAHCJISLIHH. OLICHUBATh CBOIO paboTy U paboTy
OJTHOKJIACCHHUKOB.

26. | [lenenue VYpoxk CamMocTOsATENBHO ymeTb | OTBETHI
COMAaTUYECKUX U3Y4YEHHU | ONPEAETsATh 3aaqy ypoKa, | Ha
KIIETOK- s Y | HAMETHUTH MIyTH €€ OCYIIECTBIICHMUS, | BOIPOCHI
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Murto3 . IIEpBUYH | JI0Ka3aTbh. YTO Pa3MHOXKEHHE - OJHO | ,
0ro Y3 BAXHEWILIHUX CBOMCTB YHBOIO, | PACCYXI
3aKpeIuie | BBISICHUTh  JKU3HEHHBIM  LHKII | CHHUS.
HUSA KJIETKH, W3y4uTh HHTepDazy wu
HOBOTI'O dazbl MHTO34, MIPOLIECCHI,
MaTepua | NpPOMCXOASAIME B HUX, [eNaTh
na BBIBO/IbI 0 OHOJIOrMYECKOM

3HAUYEHUU MHTO3a, CPABHUTH €r0 C
aMHUTO30M, OOBSICHUTH MPUYUHBI
pa3nuuuii, oueHuTh paboTy Apyr
Jpyra Ha ypoOKe, IpOSIBIATh
MHTEPEC.

27. | lenenue Ypok CamocrosiTenpHO ymets | [1.P.
IIOJIOBBIX KJIETOK U3Y4YEHHU | ONPEAEIATh 3a1aqy ypOKa,

— MEHo3. A U | HAMETUTb ITYTH €€ OCYLIECTBICHUS,
I1.P. IIEPBUYH | I0Ka3aTh. II0JIOBOE pPa3MHOKEHUE
IMocTpoenne oro UMeeT MIPEUMYILECTBO HaJ
MEHTAJIbHOM 3akperie | 6ecrnoyibiM, 3yduTh (pa3sl Meito3a,
KapThl, HUS ONpEeNeNuTh €ro OuOJIOTHYECKOe
OTpasKaKIIeH 3HaHUHU. | 3HA4YCHUE, CPaBHUTb €ro ¢
CyTh I10JIOBOT'O MHUTO30M, HaWTH OTIINYHS,
Pa3sMHOKEeHHUS OOBSICHUTh WX, BbIMOMHUTH [L.P.
OPraHM3MOB. OLICHUTh paboTy apyr npyra Ha
Pemenue YPOKE, IIPOSIBIIATH UHTEPEC.
pacyeTHBIX
3aja4 1o Teme.

28. | O60061meHne Ypox [ToBTOpUTE W cHUCTEMATH3UPOBATH | Y CTHBIE
rJaBbl 2. o0o0mia | 3HaHWUS, YMETh CTaBUTH | U
Kuaerounblii IOUIMHA.. | MpoOJIeMHBIe BOMPOCH U OTBEYATh | MUCHMEH
YPOBEHb. Ha HHUX, NPUMEHATH IOJYYEHHBIE | HbIE

3HaHMS, CIyIIAaTh W JIOHOJHATH | OTBETHI
OTBETHl JIpyr JApyra, OLEHHBATh | Ha
CBOM pE3YJIbTATHI. BOIIPOCHI

29. | KonTpoabHasn K.P. Boisicaute  crenenp  ycBoeHus | K.P.

padora. yueOHOM TeMbl, YMEHHUS PUMEHSITh
CBOM 3HaHHUS B IMCHbMEHHOW peuw,
MIPOSIBIIATH CaMOCTOATENIBHOCTb,
IPWIEKHOCTh U HAaCTOWYMBOCTH B
JOCTH>KCHUHU MOJIOKHUTEINBHBIX
pe3yJIbTaTOB.

30. | 3ammTa npoexra [IpoextH | Ilo mnpenBapurenbHbiM 3anaHusM | [Ipoekt

BIi. 3allUTUTh  IPOEKT IO 3aJaHHOHN

TeMe, MPOSBIIATh MO3HABATEIbHBIN
UHTEpEC U  JII0OO3HATENIBHOCTB,
COTPYIHHYECTBO M YBaXKEHHE K
IpyT JApPYry B Mporecce y4eOHOI
JeATEIIHOCTH.
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31.

3amnuTa npoeKTa.

Ypok-
MIPOEKT.

[To mnpenBapUTENbHBIM 3aJaHUSAM
3aIIMTUTh  IPOEKT I10 3aJaHHOMN
TEeMe ,MPOSIBIIATh MO3HABATEIbHBIN
UHTEpEC U  JII0OO3HATEIBHOCTD,
COTPYAHHYECTBO U YBaXXCHUE K
IpyT JApYry B Mporiecce y4eOHOI
JEeSITETIbHOCTH.

[Ipoexkr.

32.

IToBTOpEHuUeE.

Ypok-
TUCTIYT.

Paborass ¢ TekcTrom yueOHHKa,
UCITIONTB3YsI HMCTOYHHUKHU
JOTIOTHATEIFHOW WH(POPMAIUHU 110
TpYIaM BBIMOJHUTE 3aJaHusl |
MOCTPOUTH PACCKa3 Ha KOHKPETHBIX
npuMepax o OHOTEXHOJIOTHH H
TE€HHOM VHXXCHEPUH, KakK
COBPEMEHHBIX METO/aX CEJICKIINH,
BBISICHUTH ~ CIIOCOOBI  MOJYYCHHUS
TPaHCTEHHBIX KYJBTYP,
MPOaHATH3UPOBATH auarpammy
MmoceBa WX HAa  TEPPUTOPHSIX
Pa3IUYHBIX TOCYAApCTB, H3YyYUTh
METOINKY MIPOBEACHUS
KIIOHHUPOBAHUS (ucciemoBaHus
I'epmona u np.), m0Ka3aTh O €ro
NIEPCIIEKTUBHOU ponn B
JKHBOTHOBOJICTBE, o0CcyauTh
OTHYECKHE  aCMEeKThl  Pa3BUTH
OMOTEXHOJIOTHUH, TTO3HAKOMHUTHCS C-
MaTepualaMu KOHBEHIIUU U MpaBax
YeIoBeKa TMPU  HMCIOJIb30BaHUU
T€HOMHBIX TEXHOJIOTHEM B
memuinae  (1996r.), BBIABUHYTH
CBOM THUIIOTE€3bI O IOCIEACTBUIX
W3MCHECHHS T'e€HOMa  4YeJoBeKa,
cIenaTh BEIBOJ O OHMOITHKE, Kak
HayKe 00 STHYECKOM OTHOIIEHUH KO
BCEMY KUBOMY, BJIAJIETh
KOMMYHUKATUBHBIMH HOPMaMH H
npaBuiIaMy B OOIIEHUH B TIpoliecce
y4eOHOU NesATEeTLHOCTH.

TecTnl Ha
0000111eH
He
Marepua
Ja.

33.

IToBTOpeHue.

[ToBTOpE
HHE

Pemenne Ouomormueckux 3amay
pa3HOM CIOKHOCTH

Pemenue
3a1a4

34.

IToBTOpeHuUe.

[ToBTOpE
HHUE

[MoxgBectu uroru oOy4eHHs] Kypca
Owoymormi 3a Troja, OOCYIUTH
OCHOBHBIE  W3Y4YCHHBIE  TEMBI,
POOJIEMBI, TIEPCIICKTHBBI,
BBICKA3aTh CBOE MHEHHE,
MTOYKEIAHHUSI, TIOIBECTH UTOT.

IlonBene
HHUE
HUTOI'OB..

Hcnonb3yemble KOHTPOJILHO-U3MeEPHTEIbHbIE MATEePUAJIbI
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