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Pabouast nporpamma y4deOHOro kypca omosnornu ans 10-11 kiaacca
1. IosicHUTeIbHASA 3aNIUCKA

Hacrosimast pabGowass mporpamma packpbiBaeT coaepykanue oOydenust Omonoruu ydammxcs 10-11 kmacca @I'OC COO o6mieobpa3zoBarenbHON
opranuzanuu Ha 0azoBoM ypoBHe. PaGouasi mporpamMma cocraBlieHa Ha OCHOBE (DyHIaMEHTaJIbHOIO Sipa COAEpKaHUsl CpeaHero obuiero oOpa3zoBaHMs,
denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEeIHEro o0IIero oopa3oBaHusi, MPOrpaMMbl Pa3BUTH U (POPMUPOBAHMS YHUBEPCAIbHBIX
y4eOHBIX JEHCTBH, NMpOrpaMMbl AYXOBHO-HPABCTBEHHOTO pa3BUTHUA M BOcNUTaHUs Ju4HOCTH.Mcnonb3oBan @enepanbHbiii crangapt «lIpumepHbie
porpamMMbl cpenHero obmero obpasoBanust mo Omonorum». Ha ocuoBanmu OOITOOO, COO  (5-11 xin.) MBOY «bBCILNeSy. Ilonoxenns MBOY
«BCILINeS» «O paboumii mporpamme mnenarora, peanusyromiero @I'OC HOOO, O0O0O,COO0» ot 29.04.2021r. Ne27-O/]. B cooTBEeTCTBHH C ILIAHOM
opranuzanuu BHeypouHoil aestenbHoctu OOO(COO) yrBepxkaénnoro npukazom Ne65-O/] ot 31.08.2021r.

Yueonuku: buonorus.10 knacc. ba3oBeiii ypoBeHb. «JIMHUS KU3HWY» YU4EOHUK JJis 00IIe00pa3oBaTelbHBIX yupexkaeHuil aBropsl [laceunuk B. B.,
Kamenckuit A. A., Pyouos A. M. u np. /Tlox pen. [Taceunuka B. B. /: - M., IlpocBemenue. 2020. buonorus.11 kinacc. ba3oBblif ypoBeHb. «JIuHUS KU3HN
y4eOHHK AJisl 0011ieo0pa3oBarenbHbIX yupexaenuit aBropsl [laceunuk B. B., Kamenckuit A. A., Pyouos A. M. u ap. /Ilox pen. [Taceunnka B. B. /: - M.,
[Tpoceemenue. 2020. COOTBETCTBYIOT MONIOKEHNI0 DeiepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTelIbHOTO CTaHIapTa CPEIHEro 00IIero oopa3oBaHus

YMK: «Jlunus xxuzany». B. B. [Taceunnk. PaGouasi mporpamma coctaBjieHa Ha OCHOBE TPOrPaMMBbl aBTOPCKOTO KOJUIEKTHBA MOJT PYKOBOJICTBOM
B.B.ITaceunnka «COopHuk buonorus. Paboune nporpammsbl. [IpenmerHas nuHus ydueOHMKOB «JIuHus xusHu». 10—I11 knaccel: yued. mocobue s
o0mieoOpa3oBaTenbHbIX. opranu3anuii: 6a3oBbiii ypoBeHb / B.B.Ilaceunuk, ['I'IlIBenoB, T.M.Epumoa. — M.: IIpocsemienue, 2017), mOTHOCTHIO
oTpaxarolel cogepxanue [IpuMepHoil mporpaMMel, ¢ AOMOJHEHUSIMH, HE MPEBBILIAIOIIMMH TPEOOBaHUS K YPOBHIO MOArOTOBKM oOyuaromuxcs. 10 knacc-
Pazoen 1. buonoeus kax KomMnliexc HayKk o cugou npupooe.(Beedenue)-( 5+2) ececo 7uacos Pazoen 2. CmpykmypHoie u )yHKYUOHANbHBIE OCHOBbL HCUSHUL.
Tema: Monexymsipabiii ypoBeHb (12+20) Bcero 32uaca. Tema: Knerounsiii ypoens (18+13) Bcero 31uac. 11 kmacc - Pasden 3 Opranu3MeHHbIN YPOBEHb
(10+16 49) Bcero 26uacoB. Pazoen 4 TlonmymsimuoHHO - BUAOBOW YpOBEHb (8 u+6 yacoB) Bcero 14uacoB. Pazgen 5 DkxocucTeMHBIN ypoBeHb (8 4 +84) Bcero
l6uacoB. Paszoen 6 buochepnsiii ypoBenb (9 u+ 3uaca ) 12yacoB. KonnuecTBo ypokoB B TeMax YBEIMYEHO, 3a CUET YKPYIHEHHUS TEM YPOKOB, KOTOpPbIE
TpeOyloT yrnyonaeHHoro usydenusi, cornacHo KMMos u cnenudukaropa EI'D, a tak ke 10 ypoKOB BBIZIENIEHO OT/EIbHO Ha BBIIOJIHEHHUE JIAOOPATOPHBIX
pab6ot B 10 ximacce u 5 B 11 kiacce.

MecTo npeamera B yyeOHoMm miaa”e Ouonorus 10,11 xmacc — OazoBbiif. [Iporpamma ans ywyamuxcs npenycMarpuBaeT oOyueHHe Ha 06a30BOM
ypoBHe 1 yac B Henemto. B cBsi3u ¢ TeM, YTO BBIMYCKHUKM BBIOMpaioT Ouonoruto, ans caauyd EI'D, B cooTBETCTBUU € Y4EOHBIM IUIAHOM IIKOJIBI U3
KOMIIOHEHTa 0011eo0pa3oBaTebHOro yupexxaeHus nobasineH 1 gac. ComacHo yueOHoro ruiaHa mkonsl Ha 2022/23 yuyeOHbI ron, JaHHas pabodas
IIporpaMMa pacCuMTaHa Ha MPOBEJACHHE 2 YacOB KJIACCHBIX 3aHATHI B HEJENIO MPU U3yYeHUH npeaMmera B TeueHue AByx JieT (10 u 11 xmaccesr). OOmiee uncio
y4eOHBIX YacoB 3a 2 ronma oOydyenusi coctaBiseT 138 u, uz Hux 70 4 (2 u B Hegento) B 10 kimacce, 68 u (2 u B Henmento) B 11 kmacce. . Comepkanue
IIPOrpaMMbl HampaBjieHO Ha (OPMHPOBAHHE YHHUBEPCAJIbHBIX Y4YEOHBIX JEWCTBUN, OOECHEUMBAIONIMX Pa3BUTHE IMO3HABATEIbHBIX MU KOMMYHHMKAaTHBHBIX
KauecTB JIMYHOCTH. Kypcy OMosorum Ha CTyleHu CpeiHero oo1ero oopa3oBaHus NpeAIECTBYET Kypc OMOIOTHH, BKIIIOYAIOLIUH JIeMEHTapHbIE CBEJCHUS 00
OCHOBHBIX OMojoruueckux ooObekrax. ConepkaHue Kypca OHOJOTMM B OCHOBHOM IIKOJIE, CIIY’)KUT OCHOBOM Ui M3Y4eHHs] OOIIMX OMOJOTHYECKUX
3aKOHOMEPHOCTEH, TeOpHid, 3aKOHOB, TUIIOTE3 B CTapIei 1IKoie, Iae 0co0oe 3HaYeHne TPUOoOPEeTaoT MUPOBO33PEHUYECKHE, TEOPETHUECKHE MOHATHA. Takum
o0Opasom, comepkaHue Kypca OMOJIOTHH B CTApIIEH IKoJie, OoJiee MOJIHO PacCKPhIBAeT 001Ire OMOIOTHYeCKUE 3aKOHOMEPHOCTH, TTPOSIBIISIFOIINECS HA Pa3HBIX
YPOBHSIX OpraHU3aluy )KUBON IPUPOJIBIL.

2. O0mas xapaKkTepucTHKa y4eOHOro npeamera.
B cucreme ecrecTBeHHO-HayYHOT0 0Opa30BaHUsl OMOJIOTHS KaK YUeOHBIN MpeMeT 3aHUMAET BaXKHOE MECTO B (DOPMUPOBAHUHN: HAYYHON KapTHHBI
MUpa; QyHKINOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM JJIsl TOBCEIHEBHOM KU3HU; HaBBIKOB 3/J0POBOTO U OE30I1aCHOTO /JIsl YeIOBEKa M OKPY)KaIoIel cpeibl
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o0pa3a ’KHU3HHU; SKOJIOTMYECKOTO CO3HAHMSA; IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUPOAE U YEJIOBEKY; COOCTBEHHON MO3WIMHM 10 OTHOIICHHIO K
Onosornueckoit WHGOPMAIIMH, TOTyYaeMON M3 pa3HBIX HCTOYHUKOB. V3ydeHune OWONIOTHM CO37aeT YCIOBHUS JUIsl GOPMHUPOBAHUSA Y OOYUYarOIIMXCS
MHTEJUICKTYaIbHbIX, TPAXKIAHCKNX, KOMMYHUKAIIMOHHBIX U HHPOPMAITHOHHBIX KOMIIETCHIINH.

HN3y4yenne kypca «buosorus» B crapiieil mKoJie HAPABJIEHHO HA pPelleHue CJIeYIOIUX mesieil U 3a1a4:

Ilesin Ouonornueckoro 06pa3oBaHus B CTapIei mkoie GopMyIUpYIOTCS Ha HECKOJIBKUX YPOBHSX: TII00ATbHOM, METAPEIMETHOM, JIMYHOCTHOM
U IPEIMETHOM, Ha YpOBHE TpeOOBaHUN K pe3ynbraTaM OCBOCHHS COJCp>KaHUS MPEeIMETHBIX MporpaMM. [ToOanbHbIe 1€ OMOIOTHYECKOro 00pa3oBaHUs
SBJISIIOTCSI OOIIMMU ISl OCHOBHOW M CTapIleil MIKOJIBI M ONPEEIIIOTCS COLMAIbHBIMU TPEOOBAaHHMSMHU, B TOM UYHCIIC MU3MEHEHHEM COIMAIBbHON CUTYalluu
pa3BUTHA — POCTOM MH(OPMAIIMOHHBIX MEPErPy30K, N3MEHEHUEM XapakTepa U Croco00B OOLICHHS U COLUATbHBIX B3aUMOACHCTBHM (00BEMBI U CIIOCOOBI
MOJy4YeHUsT HH(POPMAIIMK MTOPOKAAIOT Pl 0OCOOEHHOCTEH pa3BUTHs COBPEMEHHBIX MOAPOCTKOB). Hamboee mpoayKTUBHBIMU JUISl PELICHUS 3a7a4 Pa3BUTHUS
MOJIPOCTKA SIBJIAIOTCSL COLIMOMOpaJIbHAsg M HWHTEIUIEKTyalbHas B3pociocTh. [lomumo 3Toro, miobanbHble 1enu (GOpMymupyroTcs ¢ y4EToM
paccMOTpeHHst OHOJIOTHYEeCKOro 00pa30BaHUs KaK KOMIIOHEHTA CHCTEMbI 00pa30BaHUs B IEJIOM, IOSTOMY OHHM SBJISIOTCS HanOosee OOIIKMMHU M COIHAIBHO
3HaYUMbIMU. C y4ETOM BBIIIEHA3BAHHBIX MOAXOA0B ITI00AIBHBIMU IENIIMUA OHOJIOTHYECKOTO0 00pa30BaHusl SBISIIOTCS:

— conmaau3anus oOyJaroIIMXCsl KaK BXOXKIEHHE B MHUP KYJIbTYpbl M COLMAIbHBIX OTHOIICHUH, OOECHEYMBAIOLIEE BKIIOUEHUE YYALIUXCA B TY
WM UHYIO TPYIITY TU00 0OUTHOCTh — HOCHUTENS €€ HOPM, IIEHHOCTEH, OpUEHTAI[Ni, 0CBAUBAEMBIX B IIPOIECCE 3HAKOMCTBA C MUPOM KHBOU MTPUPOJIBL;

— npuodlIeHre K TI03HABATEIbHOM KYIBTYpe Kak CHCTEME I103HABaTENbHBIX (HAyYHBIX) IICHHOCTEW, HAKOIUIGHHBIX OOIIECTBOM B cdepe
ouonoruueckoit Hayku. [Tomrmo 3T0oro, Ouomornyeckoe oOpa3oBaHue Ha CTapIIeH CTYNEHU MPU3BAHO O0ECIICUUTh:

— OpHMEeHTALHMI0 B CHCTEME 3TUYECKUX HOPM M LIEHHOCTEH OTHOCUTEIILHO METO/OB, PE3YJAbTaTOB U JIOCTHM)KEHUN COBPEMEHHOW OMOJIOrMYecKOu
HayKU;

— pa3BHMTHe [103HABATEJIbHBIX KAYECTB JINYHOCTH, B TOM YHUCJIE TI03HABATENIbHBIX NHTEPECOB K U3YyUEHHUIO 00X OMOJOTMYECKUX 3aKOHOMEPHOCTEN U
caMOMY IPOIIeCCY HAyYHOTO MO3HAHUS;

— OBJIajIeHHe YIeOHO-TI03HABATEIbHBIMH U IIEHHOCTHO-CMBICIIOBBIMH KOMITETEHTHOCTSIMU JIJIs1 (POPMUPOBAHHS MTO3HABATEILHON M HPABCTBEHHOM

KYJIBTYpbl, HaydYHOTO MHPOBO33PEHMs, a TaKKe METOJOJOrHMel OMOJIOrHYecKOro SKCIEpUMEHTa U 3JIEMEHTapHbIMH METOJaMH OHOJOTMUYECKUX
HCCIICIOBAHMIA;

— (hopMHPOBaHME SKOJIOTHYECKOTO CO3HAHMSI, IEHHOCTHOI'O OTHOILIEHUS K KUBOW MIPUPOJE U YEIOBEKY.

3agaum:

1) dopmupoBaHue cuCTEMbI OMOJIOTMUECKUX 3HaHUH KaK KOMIIOHEHTA €CTeCTBEHHO-HAyYHON KapTHHBI MUPAa;

2) pa3BUTHE JIMYHOCTU OOYYaIOLIUXCS, WX HHTEIUIEKTYaJlbHOE€ M HPABCTBEHHOE COBEPILIEHCTBOBaHHE, (OPMHUPOBAHHE Yy HUX TyMaHUCTUYECKUX
OTHOLIEHUH M SKOJIOTMYECKH 11€Je€CO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM J€SITEIbHOCTH;

3) BBIpaOOTKY MOHMMAaHMs OOILLECTBEHHOW MOTPEOHOCTH B Pa3BUTUU OMOJIOTHMH, a Takke (OPMHUpPOBAHME OTHOIIEHUS K OMOJIOIMH KaK BO3MOKHOMU
obnacTu Oyaylel MpaKTHUeCKON 1eATEIbHOCTH.

Bbi0op nanHOli mnporpamMmbl 00ycioBjeH ciaeayommmu ¢axkropamu: [Iporpamma mNOTHOCTBIO peanusyeT TpedoBaHus, npenbsapisiembie OI'OC
CIIOO k ypOBHIO MOATOTOBKH OOy4aromuxcs. YUeOHUK BBIIOIHIET (QYHKIMIO OJHOTO U3 MHCTPYMEHTOB JOCTHIKEHUSI 00pa3oBaTeIbHBIX PE3YyJIbTAaTOB I10
ounonorun B cootBeTcTBUU ¢ TpeboBanusiMu GI'OC CITOO. Paznoobpasue 3ananuid, 1eaTeTbHOCTHBIA 010K «Most 1abopaTtopusy MO3BOJISIOT OTpadaThIBATh
IIMUPOKUNA CIIEKTP HEOOXOIMMBIX YMEHUH W KoMmneTeHluil. B mporpamMme coOmionaercs npeemctBeHHOCTh nTuHUM B.B.Ilaceunuka «buomorus 10-11
KJIaCC» M OCHOBHBIX BUJOB y4eOHOU JAesTeabHOCTH oOyyarommxcsi B Hell Takke yYUTHIBAIOTCS OCHOBHBIE MJEH U TOJIOKEHUS MPOTrpamMMbl Pa3BUTHS U
(dbopMHpOBaHUS YHUBEPCATbHBIX YYEOHBIX JIEHCTBHI OOy4aromuxcs Ui CpeJHEro odIero odpazoBaHMs, COOJIOJAETCS MPEEMCTBEHHOCTh C paboueit
nporpammoii - buonorus. 5 — 9 kmaccel: YMK B.B.Ilaceunnka.. Yyamascs BKIIOYAIOTCS B HCCIIEIOBATEIIbCKYIO NIESTEIBHOCTh, OCHOBY KOTOPOM
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COCTaBJISIOT Takue Yy4eOHbIe NEHCTBHS, KakK: YMEHHUs BHUICTh MPOOJIEMBbI, CTaBUTh BOMPOCHI, KilaccU(PpHUIMPOBaTh, HAOIIOIATh, MPOBOIUTH YUEOHBIC
AKCIICPUMEHTHI, JEJIaTh BBIBOJbI, OOBSICHATH, JOKA3bIBaTh, 3aAIIMINATh CBOM HJICH, JABaTh OIPEACIICHUS MOHATHIM, CTPYKTYpPHpPOBaTh U Np. Y yamiascs
BKIIIOYAIOTCS B KOMMYHUKATUBHYIO YY€OHYIO JCSITEIBHOCTH, IJI€ MPEOOIaaloT TaKhe €€ BU[bI, KaK: YMECHHE IOJIHO U TOYHO BBIPAXKATh CBOW MBICIIH,
apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHUS, padoTaTh B IPYIIIE, IPEACTABISITh U COOOIIaTh HH(POpPMAIIHIO B YCTHOM M TUCbMEHHOM (hopMe, BCTyNaTh B JUAJIOT U
T.0.

Cneuuduxa nporpammbi: 1. CocTaBieHHas MporpaMma peajgu3yercsi BTOPOM Troil. dopMUpOBaHNE KOMMYHUKATHBHBIX yYUEOHBIX JEHCTBHIA,
3aIJIaHUPOBAHO Yepe3 HCIONIb30oBaHWEe MeToauK U GopMm TtexHomoruu KCO, B TexHomoruu mnpeoOlagaroT Takue BHUJBI, KAK YMEHHE IMOJHO M TOYHO
BBIpa)XaTh CBOM MBICJIH, pabOTaTh B KOJJIEKTMBE CMEHHOTO COCTaBa: IpyIINa, Iapa, MPeACTaBIsATh U cooOmarh MHGOPMAIIUIO, BCTYIaTh B JTUAJIOT, TJE
[JIABHOM IEJIBIO SABIISCTCS CMBICIOBOE UTCHUE.

2. Ilpu oleHKe pe3ylnbTaTOB IIKOJIBHUKOB  HCIIOJIB3YH): KOHTPOJIbHBIC, MpoBepouHble padoThi, BIIP, mpomMexyTrouHsie arrecranmuvi ¥ T. 1.,
COCTaBJICHHBIE B COOTBETCTBUU C HOBBIMU OIICHOYHBIMH cpefcTBaMu. OIICHOYHBIE CPEICTBA COCTABJIEHBI HA OCHOBE AHAJOTUYHBIX 33JaHUN C y4eTOM
olleHKH KadectBa mo moxenu PISA, Tpynubeix 3amanmii Ha EI'D; Tpyausix 3amanuii Ha BIIP. ChopmupoBan ¢GoHA OLIEHOYHBIX CPENCTB MO MPEAMETY
(ITPUJTOXEHUE Nel)

3.CucrteMa ypoKOB COpUEHTHUpPOBaHA Ha (POPMHPOBAHHE AKTUBHOW JIMYHOCTHU, MOTUBUPOBAHHONW K camM000pa3oBaHMIO, OONagaronie J0CTaTOYHBIMU
HABBIKAMH W TICUXOJIOTHUYCCKUMHU YCTAaHOBKAMH K CaMOCTOSITCIIBHOMY TIOHMCKY, OTOOpY, aHAIM3y W HUCHOJIb30BaHHIO MH(MopMaruu. Ha kaxmom ypoke
3amianupoBano 3akperieHue u3 KMMos EI'D rae yuamuecs 3akperuisitoT ¥ TPEHUPYIOTCS B PEILICHUH 3aJaHUM.

4. JlesSTeNbHOCTh yJaIlUXCsl HA yPOKe HalpaBlieHa Ha (OPMHUPOBAHKE: €CTECTBEHHO - HAYYHOW TPaMOTHOCTH, (PMHAHCOBOW M YUTATEIHCKONW TPAMOTHOCTH

3. Conepxxanue y4eOHOro Kypca

Copep:xanue yueOHoro npeamera 10 kiace

Pazoen 1. buonozusa Kax KoOMnieKc HAYK 0 Hcueoil npupooe.(Beedenue)-7uacoe

buonorust B cucteme Hayk. CoBpeMeHHbIE HampaBieHus B 6nonoruu. CBsA3b OMOJOTHM C APYTMMU HaykaMu. BeInoiHeHue 3akoHOB (PU3MKM M XMMUH B
#uBOHM npupoge. CHHTE3 €CTECTBEHHOHAYYHOTO M COLIMOIYMaHUTApHOTO 3HAHUS Ha COBPEMEHHOM JTare pa3BUTHUs LuBHiIu3auuu. [IpakTtuueckoe 3HaYeHHE
OMoNIOTMYEeCKUX 3HaHWW. buonoruueckue cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruud. OCHOBHbIE MPHHLUIBI OpraHu3alui MU (yHKIMOHMPOBAHUS
OMOJIOrMYECKUX cHucTeM. bHoJorMueckue CUCTEMBbl pa3HbIX YpPOBHEW oOpraHus3anuu. [MMoTe3bl W TEOpUH, MX pojib B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpa. MeToJsl HAaydHOro IMO3HAHHMSI OPraHHMYECKOro MHupa. DKCIEepUMEHTAlbHblE METOAbl B OMOJOIMM, CTaTUCTHYECKas
o0OpaboTtka naHHbIX.COBpeMEHHbIE HallpaBiieHUs: B Onoioruu. CBsi3b OMOJIOTHH C JPYTHMHU HayKaMu. BeinonHeHre 3akoHOB (PU3UKU M XUMUU B )KMBOU NPUpPOJIE.
CuHTe3 ecTeCTBEHHOHAyYHOTO M COLMOIYMAaHHUTApHOTO 3HAaHUS Ha COBPEMEHHOM JTare pa3BUTHA LuBMWIM3auuu. [IpakTHuyeckoe 3HadeHHE OMOIOTHYECKUX
3HaHUU. buonmornyeckue cucreMbl Kak NpeaMeT u3ydeHus Ouosnoruv. OCHOBHBbIE NMPUHLHUIIBI OpraHU3alud U (PYHKIMOHUPOBAHUS OMOJOTMYECKHX CHCTEM.
bronornueckue cucTeMsl pa3HbIX YpOBHEH OpraHu3aluu. [ UMoTe3sl U TEOPUH, UX POJIb B POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHUpA.
MeToabl Hay4yHOTO TMO3HAHUS OPraHMYECKOTO MHpa. DKCIEpUMEHTajbHblE METO/bl B OHMOJOIMM, CTaTUCTHYecKass 00paboTka NaHHBIX. /emoncmpayus
[Toptpets! yueHbix. Cxembl: «CBsi3b OMOJIOTHM C IPYTUMH HayKaMu», «CHucTtemMa OMOJIOTHYecKHX Hayk», «buojornueckue cucteMbl», «YpOBHU OpraHU3aluu
KUBOU IpUpOb», «CBOWCTBA JKUBOW MaTepun», «MeToabl TO3HAHUS JKUBOW ITPUPOIBDY.

Pazoen 2. Cmpykmypuole u hynkyuonanivbHvie 0CHOGbL Hcu3nu.(63 uaca)

Monexynapuwtit yposenv (32uaca)

MornekyssipHble OCHOBBI KU3HU. MakpoaneMeHThl 1 MUKpo31eMeHThl. Heoprannueckue BemectBa. Boxa, ee poib B sxuBoit npuposae. ['uapopuisHOCTh U
rupodobHocTh. Ponb MHuHepanbHBIX cojeil B kieTke. OpraHnyecKkue BELECTBAa, MOHSITHE O PETYASPHBIX U HEPEryIsIpHbIX Ouomnonumepax. Jlumumabl, ux
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crpoeHre. OyHKIMU JIMOUAOB. YIIEBOAbl. MOHOCaXapuabl, ONUrocaxapuasl U nonucaxapuasl. Oynkuun yrieBoaoB. benku. CoctaB U CTpyKTypa OEIKOB.
Oynkiun 6enkoB. DepMeHTh — OWONOTrMYeCKHe Karaim3atopbl. Mexanusm nerictBus gepmentoB. HyknewmHoBwie kucnoThl. JIHK: cTtpoenue, cBolicTBa,
mectononoxenue, ¢pynkuun. PHK: crpoenue, Buapl, ¢pynkunu. AT®: crpoenue, ¢pynkuuu. Butamunsl. HanotexHonoruun B 6uonoruu. Pemenue 3agad mo
MOJICKYJISIpHOW Ouonoruu. Jlabopamopusie pabomur 1,2,3.00HapyxeHHe OEIKOB, JUIUIOB, YIVIEBOJAOB C IOMOINBI Ka4e€CTBEHHBIX peakmnuil. 4.M3ydeHue
(epMEHTAaTUBHOTO PaCILEIUICHUS IEPOKCHIa BOAOPOIA B PACTUTEIBHBIX M dKHUBOTHBIX KIETKaX

Knemounwtit yposenn(31uac)

Knerka — cTpykrypHas u QyHKIMOHaIbHAs eAMHUIA opranu3ma. Passutue nuronorun. CoBpeMeHHbIE METO/IbI U3ydeHus KieTku. Kierounas teopus B
CBETE COBPEMEHHBIX JIAHHBIX O CTPOCHUHU U PYHKLIHUAX KIeTKH. Teopus cumOuoreneza. OCHOBHbBIE YaCTH M OPTaHOMIbI KIeTKH. MeMOpaHHbIe U HeMeMOpaHHbIE
opranousl. Ctpoenue u QyHKIHH Ouomorndeckux MemoOpan. Lluromnaszma. Llurtockener Opranouasl nBumxeHus. Sapo. CtpoeHne u QyHKIIUH XPOMOCOM
PuGocomel. Dupomnazmarnyeckas cerb. Bakyonu. Kommnekc [onbmku. JIuzocombl. Mutoxonapuu. Ilnactunel. Bxitouenus. OCHOBHbBIE OTIMYUTENbHBIC
0COOEHHOCTH KJIIETOK MPOKapHoT. OTIMYUTEIbHbIE 0COOEHHOCTH KIIETOK 3yKapHOT. Bupycsl — Hekiietounas ¢opma >xu3Hu. CriocoObl nepenadn BUPYCHBIX
uH(peKuuii 1 Mepbl TPO(MUIAKTUKU BUPYCHBIX 3aboneBanuii. PerpoBupychl u Mepsl 060pb0sl co CITHMIom. [Ipuonsl. Bupycomnorus, ee npaktuueckoe 3HaYCHHE.
Knerounsiit metabonm3M. GepMEHTATHBHBIN XapakTep peakiuii 0OMEHa BEUIeCTB. DTalbl SHEPreTHYecKoro ooMeHa. ApobHoe U aHa’poOHOe bixanue. Poib
KJIETOYHBIX OPraHOMIOB B IIpolleccax »HHepreTuueckoro oOmeHa. ABTOTpodbl u rereporpodsl. DorocuHte3. Pa3pl GoTOCHHTE3a. XEMOCHHTES.
Hacnencreennas napopmanus u ee peaau3amus B KieTke. [ eHeTHuecknuii Ko, ero CBOMCTBA. DBOIIONUS TpecTaBiIeHui o reHe. COBpeMEHHBIE MPEICTaBICHUS
0 re”e u reHome. buocunres Oeinka, peakuu MaTpPUYHOTO CHUHTe3a. Perynsius paboThl TE€HOB U MPOIIECCOB 0OMEHAa BEIIECTB B KIETKE. [ eHHast MH)KEHEepHUs,
reHOMHKa, TpoTeoMuKka. Hapymienne OMOXMMHUYECKUX MPOLIECCOB B KIIETKE O] BIMSIHUEM MYTareHOB M HAPKOTEHHBIX BeniecTB. KileTounslid nuki: nHTEpdaza
u Jenenue. MuTo3, 3HaueHUEe MUTO3a, Ga3bl MUTO3a. CoMaTuyecKkue U MoJoBbIe KIeTKU. Meiio3, 3HaueHue Meio3a, ¢aszbl Meiio3a. Meilo3 B )KM3HEHHOM ILIHKIIe
opranu3moB. @OpMUPOBAaHUE TOJOBBIX KJIETOK y LIBETKOBBIX PACTEHUN M MO3BOHOYHBIX KMBOTHBIX. Perynsuus neneHus KIeTOK, HapyLIEHUs pEeryisluu Kak
npuurHa 3a0oseBanuii. CTBOJIOBBIE KIETKH.

Jemoncmpayuu Cxembl, Tabnuipl, (parMeHTsl BUACO(UIBMOB M KOMITBIOTEPHBIX TporpaMMm: «CTpoeHHe MOJIEKyabl Oenkay, «CTpOoeHHE MOJICKYIbI
JHHK», «Ctpoenne wmonekynst PHK», «Crpoenune xiertkn», «CTpoeHHME KIETOK INPOKApHOT M JyKapuor», «CTpoeHHE BHpyca», «XPOMOCOMBI»,
«XapakTepuctuka reHa», «Yapoenue moiekynsl JJHK», «Dorocunresy», «OOMeH BelECTB M MPEBPALLEHUS SHEPTUU B KIETKe», «JleneHue kieTku (MHUTO3,
Meno3)», «llonoseie kneTkn». Jlabopamopuwvie pabomet 5. 13yuenne KIETOK pacTEHUN U KUBOTHBIX IO MUKPOCKOIIOM Ha FOTOBBIX MHUKpPOIIpENaparax M Ux
onucanue. 6. M3ydeHnue niua3Monusa 1 JAeIIa3Moiin3a B KJIIETKaX KOKMIBI Jyka. 7. IlpuroroBnenue, paccMaTpruBaHu€ U ONHMCAHWE MUKPOIPENapaTroB KIETOK
pactrenuil. 8. CpaBHEHHE CTPOEHHs KJIETOK paCTeHUH, )KUBOTHBIX, TpUOOB U O6aktepuid. 9. HabmtoneHne MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
Mukponpenaparax. 10. M3yyeHue cTpoeHHs MMOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernaparax.

Copep:xanune yueoHoro npeamera 11 kiaacc

Pazoen 1. Opzanusm.

Opzanuzmennwlit yposens.

OcoOeHHOCTH OIHOKJIETOUHBIX, KOJIOHHAJIbHBIX W MHOTOKJIETOYHBIX OpraHu3MoB. B3auMoCBs3b TKaHEW, OpraHoB, CHCTEM OpPraHoB KaK OCHOBa
LIEJIOCTHOCTH OpraHn3Ma. OCHOBHBIE IPOLIECCHI, MPOUCXOASIINE B OpPraHM3Me: NUTAaHUE W MUIIEBAPEHHUE, IBUKEHUE, TPAHCIOPT BEILECTB, BBIICICHUE,
pa3apaxuMoCTb, PEryisiius y opranu3moB. Ilogaep:kaHue romeocrasza, MpUHIMI 0OpaTHOM cBsi3u. Pa3mHOoxkeHue opraHu3mMoB. becrnonoe u monoBoe
pasMHOXKeHHe. J[BOifHOE OIIOAOTBOPEHHE y LIBETKOBBIX pacTeHH. Buipl onnogoTBopeHust y *UBOTHBIX. CIIOCOOBI pa3MHOXKEHHS Y PACTEeHUN U )KMBOTHBIX.
[Taprenorenes. OHrorenes. OmoOpuonansHoe passutHe. [locTamOpruonanbHoe pa3zButue. [Ipsimoe u HenpsMoe pa3BuTHe. JKU3HEHHBIE LIUKIIBI Pa3HbIX TPYIII
OpraHu3MoB. Perynsanus nHAMBUAYAIBHOTO pa3BUTHA. [[pyunHbl HapylIeHNUH pa3BUTUS OPTaHU3MOB.

HcTopust BOSHUKHOBEHHSI U Pa3BUTHUSI T€HETUKU, METO/Ibl TeHeTUKH. [ eHeThueckre TEpMUHONIOTHS U CUMBOJMKA. ['eHoTun u genorun. BeposTHoCTHBII
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XapaKTCp 3aKOHOB I'CHCTUKH. 3aKOHbBI HaCJIICACTBCHHOCTH. I. MGHI[GJBI " YCJIOBUS UX BBIIIOJIHCHUS. HI/ITOHOI‘I/I‘-IGCKI/IC OCHOBBI BaKOHOMepHOCTeﬁ HaCJICOJOBaHUA.
AHaIM3MUpYIOIIEee CKpelIMBaHUE. XPOMOCOMHAs Teopusl HaclneAcTBeHHOCTU. ClLEeIIeHHOE HaclieoBaHue, KpoccuHroep. Omnpenenenue noja. CUEnIeHHOE C
II0JIOM HaCJICAOBAaHHC. BSaHMOHGﬁCTBI/IC aJICITBbHBIX U HeaJUICIBbHBIX T'eHOB. | eHeTHUeCKe OCHOBEI HHIUBUAYAJIBbHOI'O Pa3BUTHA. I'eneTnyeckoe KapTUpOBaHUC.
I'eneruka 4yesoBeKa, METOABI M3y4YEHHs TEHETHKU 4eloBeka. PernpoiykThBHOE 370poBbe uenoBeka. HaciencTBeHHble 3a0o0jeBaHHMS 4eJIOBEKa, HX
NpeaynpexKaACHUC. 3HaueHue reHeTUKU JJIA MECAUIUHBI, OSTUYCCKHUE aCIICKThI B O6JIaCTI/I MCHHHHHCKOﬁ TCHCTUKU.

I'enotun u cpena. HenacnenctBenHas usmMeHUMBOCTh. Hopma peakium npusHaka. BapuanuoHHBIH psi M BapualMoHHas KpuBas. HacnenctBenHas
HU3MCHYHNBOCTS. BI/IHBI HaCHeHCTBeHHOﬁ N3MCHYNBOCTH. KOM6I/IHaTI/IBHa$I HU3MCHYHNUBOCTh, €€ UCTOYHUKH. MYTaI_II/II/I, BHU/IbI MyTaLIHﬁ. MYTaFCHBI, UX BIIMSIHHUC HaA
Opranu3Mbl. MyTanuu Kak IpuYrMHa OHKOJIOTHYECKHX 3a0oneBanuil. BHesiepHast HaciaeICTBEHHOCTh U M3MEHYMBOCTh. DIUTCHETHKA.

HOMGCTI/IKaHI/IH n CCICKIUA. HeHTpBI OJOMAIIHUBAHUA JKUBOTHBIX W HCHTPLI IMPOUCXOKACHHUA KYJIBTYPHBIX paCTeHI/If/'I. MCTO,HBI CCIICKIIMU, HX
TeHEeTUYEeCKHUEe OCHOBBI. VICKyCCTBEHHBIN OTOOp, €ro BUIbL. YCKOPEHHE M TMOBBIIIEHHE TOYHOCTH OTOOpa C MOMOIIBI0 COBPEMEHHBIX METO/IOB I'€HETHKU U
OMOTEXHOJIOTUH. [eTepo3uc M €ro MCHONb30BAaHHE B CENEKUWHU. PacmmpeHue TeHEeTHYECKOrO pPa3sHOoOOpasvs CENEeKIMOHHOTO Marepuana: IOJIUILION IS,
OTJaJIeHHas THOPHUAN3alUs, YKCIEPUMEHTAIbHBIA MyTareHes, KIeTouHasi HHKEHEPHsl, XpOMOCOMHAsi MH)KEHEpUs, TeHHas HHxeHepus. buobe3omnacHocTh.

Jemoncmpayuu Cxempl, TaOnuipl, pparMeHTs BUACOPHIEMOB U KOMIBIOTEPHBIX MporpaMM: «CrocoObl 6ecionoro pasMHOKEHHUs», «OIMI010TBOpEHNE
y pacTeHUil M KUBOTHBIX», «/HIMBHIyanbHOE pa3BUTHE OpraHuzMay, «MoHOrHOpUAHOE cKpeuBaHue», «JurnbpumHoe ckpemmbanuey», «llepekpect
xpomocom», «Henonnoe nomuHupoBaHue», «CluemieHHoe HaciaenoBaHuey, «Hacnenosanue, cuemienHoe ¢ nojaom», «HacnencrBeHHble 00JIE3HU YEIOBEKAY,
«BnusHue ankoronu3ma, HapKOMaHHH, KYpeHHsl Ha HACIEICTBEHHOCThb», «Mytamuny», «MoauduxanronHas HW3MEHYMBOCTbY, «LleHTpsl MHOrooOpasus u
MIPOUCXOXKICHUS KYIBTYPHBIX pacTeHHui», «VckyccTBeHHBIN 0TOOpY, « mOpuamsanusy, «MccnenoBanust B 001acTd OMOTEXHOJIOTHHY; TEMOHCTPAIIUH YKUBBIX
pacTeHuii, repOapHbBIX SK3EMIUIAPOB, MYJsKel, Tabmui, ¢otorpaduil, WILTIOCTPUPYIOIMIUX PE3YIbTaThl CEJIEKIHOHHOM paboThl; MOPTPETOB HM3BECTHBIX
CEJIEKIIMIOHEPOB. JIabopamopnuie padomer 1. Penienue renernyeckux 3aaa4. 2. CocTaBieHUE U aHAJIU3 POAOCIOBHBIX yenoBeka. 3. M3yueHne u3aMeH4nBOCTH,
MOCTPOEHUE BAPUAIMOHHOTO Psifia U BAPUAIIMOHHON KPUBOH.

Pazoen 2. Teopua 36ort0uuu.

Pa3Butne 3BomononHbix uaei. Hayunsie B3misaast K. Jlunnes u XK. b. Jlamapka. DBomonnonnas teopus Y. {apsuna. CBUAETENHCTBA SBOJIIOLMH KUBOU
IPUPOABL:  TAJEOHTOJIOTHYECKHE, MOJIEKYISIPHO-TEHETHYEeCKHe, SMOpPUOJIOTHYECKHEe, CpaBHHUTEIbHO-aHATOMUYecKue, Ouoreorpaduueckue.Pazpurue
npencrasieHui o Buae. Bun, ero kpurepuu. [lonynsuus kak gopma CymiecTBOBaHUS BHA M KaK 3J€MEHTapHas equHULa 3BoMoInU. CHHTETHYECKas TEOpHs
HBOJIONMUA. MMKpPO3BOJIIOLUS M MaKpOdIBOJIONMS. JIBHIXKYyIME CHIIBI 3BOJIOLUM, UMX BIMAHUME Ha TeHodoHna nomymsuuu. [peiidp reHoB u ciydaiiHble
HEHaNpaBJICHHbIE W3MEHEHUs TeHO(QOHJa NOomyasiuuu. YpaBHeHue Xapau—BaiinOepra. MonekyasipHO-TEeHETHYECKHME MEXaHU3MBbl 3BOJOLUUA. DPOpMbI
€CTECTBEHHOI0 0TOOpa: JBHXKYyIIas, CTaOWIM3MpYIOUIas, IU3PYNTHBHAsA. ODKOJOrMYecKoe M Treorpaduyeckoe BupooOpazoBaHue. HampaBneHuss u myTa
3BoMONMU. DOpMBI 3BONIIOLNM: UBEPTEHIUS, KOHBEPreHIMs, MNapamienu3M. Mexanu3smbl agantauuii. Kospomromus. Posb 3BOMIOLMOHHON TEOpUU B
(bopMHpPOBaHUHN E€CTECTBEHHOHAYYHOM KapTHHBI MUpa. MHOroobpasue OpraHM3MOB M HPUCHOCOOJIEHHOCTh OPraHU3MOB K Cpele OOUTaHUs KaK pe3yiabTar
sBomonuu. [TpunHnumne! knaccudukanuu, cuctemaruka. OCHOBHbIE CUCTEMAaTUYEeCKUE IPYMIbI oprannyeckoro Mupa. CoBpeMeHHbIe MOAX0AbI K KilacCU(pUKALUU
OpranusmoB./Jlemoncmpayuu XUBble PacTEHUS W >KUBOTHBIE, repOapHble SK3eMIUIpPbI, KOJUIEKLMH, MOKA3bIBAIOIINE HHIUBUAYAJIbHYIO HW3MEHYHMBOCTH U
pa3zHooOpa3ue COpTOB KYJABTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX MXUBOTHBIX, a TaKXKe Pe3ylIbTaTbl MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpele OOUTaHMs U
pe3ynbTaThl BUA000pa30BaHUs; NMPUMEPHl TOMOJOTHYHBIX M aHAJIOTMYHBIX OPraHOB, MX CTPOEHUS M IPOUCXOKICHHS B IpPOIECCe OHTOTEHE3a; CXeM,
WJUTFOCTPUPYIOMIUX TPOIIECCH BUI000PAa30BaHUS M COOTHOIICHHUE MyTel MPOTPECCUBHON OMOJIOTHYECKON ABONIONUU. Jladopamopusle pabomut 1. Onucanue
BUJIOB 110 MOopdosioruueckoMy kputeputo. 2. Onrcanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOTO XapakTepa. 3. BrisBiIeHne NPU3HAKOB CXOJCTBA
3apOBILIEH YEI0BEKA U APYTHX ITO3BOHOYHBIX )KMBOTHBIX KaK JOKa3aTEIbCTBO UX POJICTBA.
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Pazoen 3. Pazeumue scu3nu na 3emne.

Honynayuonno — 6u0o6oil yposenb MeToabl TaTUPOBKU COOBITHI MPOIIIIOT0, TEOXPOHOJIIOTHYECKAs IIKajda. [ MmoTe3bl MPOUCXOKISHUS KU3HHU Ha 3eMIIe.
OcHoBHbIe dTansl dBooNHH orochepsr 3emman. KirtoueBbie COOBITHS B ABOJIONNUN PACTCHHUI U )KUBOTHBIX. BeIMUpaHue BUIOB U ero mpudruHbl. COBpEeMEHHBIC
MIPEJICTABICHUS O MIPOUCXOKICHUH YesloBeKa. CrcTeMaTHuecKoe MOJIOKEHUE YeloBeKa. DJBOMoNUs YenoBeka. PakTophl HBOIOLNMY YeloBeka. Packl uenoBeka,
WX TPOUCXOXKJICHUE U €IUHCTBO. /lemoncmpayuu MoJeneil CKeleTa YeJoBeKa U MO3BOHOUHBIX JKUBOTHBIX; Mozenu «lIpoucxoxaeHue 4enoBeKka» U OCTaTKOB
MaTepuaibHON KYIbTYpPHI.

Pazoen 3. Opeanuzmul u oKpyxcaowas cpeoa.

DKocucmemmuulil yposeHs.

Dkonorndyeckrue (PakTopbl M 3aKOHOMEPHOCTH WX BIMSHUS HA OPraHU3MBI (IIPUHIMIT TOJIEPAHTHOCTH, TUMHUTHpYmUe (aktopsl). [Ipucrnocobnenus
OpraHM3MOB K JEHCTBHIO SKOJIOTHUYeCKUX (akTopoB. buonornueckue putmbel. BzammopeiicTBue skojgorudeckux (HakTopoB. OKOJOrMYecKas HUMIA.
Bbuoreonienos. Dxocucrema. KommnonenTs! skocuctemsl. Tpoduueckue ypoBau. Tumbl nuieBsix nemneil. [umiesas cets. KpyroBopot BemiecTB v MoTok dHEPTUN
B 9KocHucTeMe. bruoTnueckue B3aMMOOTHOIIICHUSI OpraHU3MOB B dKocucTteMe. CBoicTBa 3KocucTeM. [IpomykTHBHOCTh M OMOMacca SKOCHCTEM Pa3HBIX TUIIOB.
Cykueccus. Camoperynauust 3kocucteM. [locnencTBusi BIusHUS JESATEIBHOCTH 4Ye€lIOBEKa Ha 3KocucTeMbl. HeoOxonuMocTh coxpaHeHus: 6Mopa3zHooOpasus
HKOCHCTEMBI. ATPOIICHO3bI, KX 0COOCHHOCTH.

buocghepnuiit yposens

Yuenue B. U. Bepuaackoro o 6uocdepe, Hoochepa. 3akoHOMEpHOCTH cyliecTBoBaHUs Ouocepsl. Kommonentsl 6uochepsl u ux poiab. KpyroBopotsl
BemiecTB B Ouocdepe. buorennas murparus aromoB. OcHOBHBIE OMoMbl 3emuin. Pons denoBeka B Omocdepe. AHTPOIIOTCHHOE BO3JIeHCTBUE Ha Ouocdepy.
[Ipuponueie pecypchbl W palMoOHALHOE MPUPOJOIONIb30BaHUe. 3arpsisHeHue Ouocdepsl. CoxpaHeHHe MHOrooOpaszus BUIOB KaK OCHOBA YCTOMYHMBOCTH
ouoceprr. BoccranoBurenpHas skonorus. [IpobmeMbl ycToHYMBOTO pa3BUTHs. [lepCrieKTHBBI pa3BHTHS OHWOJIOTHMYECKHX HAyK, aKTyaJbHBIC MPOOJIEMBI
ouonorun. Jemoncmpayuu repOapueB, KOJUICKIHM, MOJENeH, MY KeH, KUBBIX PACTCHUI U KMBOTHBIX, MOJIENEH SKOCHCTEM, TaOIHI], WILTIOCTPUPYIOIIUX
CTPYKTYpY Omocdepsr; cXxeM KpyroBopoTa BEIISCTB W TPEBPAICHUS dYHEPTHH B OMocdepe; BIMSHUS XO3SMCTBEHHON NEATEIBPHOCTH YeJIOBEKa Ha MPUPOY;
MoJenu-aniuukanuu «buocdepa u yenoBek»; KapT 3aMOBEIHUKOB Halllell cTpaHbl. Jlabopamophsie padomst 5. BrisiBieHre TpUCocOOIeHU OPraHU3MOB K
BIUSHUIO PA3IUYHBIX JKOJIOTHYECKUX (pakTopoB. 6. CpaBHEHHME aHATOMHYECKOTO CTPOEHHUS PACTEHHM pa3HbIX MecT oOuTanusa. 7. M3ydeHwe u omnucanue
sKocucTeM cBoel mMectHoctu 8. CocTaBieHHMe MUIIEBBIX Hened 9. MonenupoBaHue CTPYKTYp M MPOLIECCOB, MPOUCXOAANINX B 3KocucTemax. 10. Ouenka
AHTPOTIOTCHHBIX M3MEHEHHI B TIPUPOJIE.

4.Pe3yabTarbl 0cBOeHUs npeamera Omosiornu B 10-11 kaacce.

JlesiTenbHOCTh 00pa30BaTEILHOTO YUPEXKIACHHS 001Iero o0pa3oBaHusi B 00y4eHUH OWOJIOTHH B CpeAHell (TOJTHOM) IIKoJIe TOJDKHA OBITh HalpaBieHa Ha
JOCTIKEHHE 00YyUaIOIUMUCS CIIEAYIONUX JUYHOCTHBIX Pe3y/ibTaToB:

1) peanu3anuu STUYECKUX YCTAHOBOK MO OTHOIICHHUIO K OMOJIOTMYECKUM OTKPBITHSM, UCCIICTOBAHUSM U UX pe3yJIbTaTaM;

2) mpu3HaHUS BBICOKOW IIEHHOCTH KH3HU BO BCEX €€ MPOSBICHUSIX, 30POBbsI CBOETO U APYTHX JIIONIEH, pealn3alui YCTaHOBOK 3I0pOBOT0 00pa3a KHU3HU;

3) chopmMupOBaHHOCTH TO3HABATEIBHBIX MOTHBOB, HANpPABICHHBIX HAa MMOJIyYEeHHWE HOBOTO 3HAaHUS B O0MacTM OWOJIOTMM B CBS3H C
Oymy1iei mpodecCHOHaIbHONW AESITeNFHOCTHIO WM OBITOBBIMU TMpPOOTIEMaMHu, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3J0POBBS M SKOJOTHYECKOM
0€30IacHOCTH.

MeTtanpeaMeTHbBIMHU Pe3yJIbTATAMU OCBOCHHS BBITYCKHUKAMU CTapIIeH IIKOJIbI 0a30BOTO Kypca OMOIOTHU SBISIFOTCS:

1) oBnajeHWE COCTABIISIONIMMU HCCIEAOBATEILCKOM M TMPOEKTHOM JEATEIHHOCTH, BKIIOYas YMEHHS BUJETh MPOOJIeMy, CTaBUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bl, JaBaTh OMPEICICHUS TOHSATUSAM, KIACCH(PUIIMPOBaTh, HAOIIOAATh, IPOBOJUTh AOKCIEPUMEHTHI, [€JaTh BBIBOJABI M 3aKIIOUYCHUS,
CTPYKTYPHPOBaTh MaTepuall, 00bsICHATH, TOKA3bIBATh, 3aTUIIATh CBOU UJIEH;
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2) ymeHust paboTaTh C Pa3HBIMH HCTOYHHUKAMH OHOJOTMYEecKOil HMH(poOpManuu: HaXOAUTh OHMOJIOTHYECKYI0 HH(OpMAIMIO B Pa3lIUYHBIX MCTOYHHKAX
(TekcTe yueOHUKA, HAYYHO-TIONMYJSIPHOW JIMTEpaType, OWONOTHYECKUX CJIOBApPSAX U CIIPABOYHMKAX), AQHAJIM3UPOBATh W OILCHHWBATh HWH(MOpMAIHIO,
npeoOpa30BbIBaTH MHPOPMAIIHIO U3 OIHOU (POPMBI B IPYTYIO;

3) criocoOHOCTb BBIOMPATh LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSAX U MOCTYNKAxX 110 OTHOLICHUIO K JKUBOW NMPHUPOJE, CBOEMY 310POBBIO U
3JI0POBBIO OKPYKAIOILUX;

4) yMeHus aJEeKBaTHO HCIOJb30BaThb pEYEBbIE CPEACTBA [yl JUCKYCCMM M apryMEHTAlMM CBOEH IO3MLMHU, CpPaBHMBATh pa3HbIE TOUYKU
3peHusi, apryMeHTHPOBATh CBOIO TOUKY 3pEHUS, OTCTaUBaTh CBOIO MO3HIIMIO.

IIpeaMeTHBIMH pe3yJIbTaTAMM OCBOCHHUS BBIITYCKHUKAaMM CTaplIed IIKOJIbI Kypca OMOJI0ruy 6a30BOr0 YPOBHS SIBIISIOTCS:

B nosnaeamenvnoiu (unmennekmyanvHoii) cghepe:

1) xapakTepucTHKa COAEp)KaHUs OHOJIOrMYEeCKHMX Teopuil (KiIeTo4yHas, HBONIOLMOHHAA Teopus JlapsuHa); yueHus Bepnaackoro o Ouocdepe;
3aKOHOB MeH1e1s1, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIaJa BBIIAIOMINXCS YYEHBIX B Pa3BUTHE OMOIOTHYECKON HAayKH;

2) BBIIENCHHE CYIIECTBEHHBIX NPU3HAKOB OMOJIIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX U JKUBOTHBIX, JOSAEPHBIX M SJEPHBIX, MOJOBBIX U
COMaTHUYECKHX; OPraHU3MOB: OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BHUJIOB, dKOCUCTEM, Ouocepsl) u mpoueccoB (0OMEH BELIECTB, pa3MHOXKEHUE, JEJIEHUE
KJICTKH, OIUIOJIOTBOPEHME, IEHCTBHE HMCKYCCTBEHHOIO W €CTECTBEHHOIo OTOOpPOB, (OPMUPOBAHHE MPUCIIOCOOICHHOCTH, 00pa3oBaHUE BUIOB, KPYTOBOPOT
BEIIIECTB M MPEBPAIICHUS YHEPTUHU B IKOCHCTEMAxX 1 Orocdepe);

3) oObsicHeHue ponu Ouojgoruu B (HOPMHUPOBAHMM HAYUYHOTO MMPOBO33PEHMS; BKJIaJa OMOJIIOTUYECKUX TEOopHi B (HOPMHPOBAHHE COBPEMEHHOMN
€CTECTBEHHO- HAy4YHOI KapTUHBI MUpPA; OTPULIATEILHOTO BIUSHUS AJIKOTOJsl, HUKOTHHA, HAPKOTUYECKUX BEILECTB HA Pa3BUTHE YEJIOBEKA; BIMSIHUS MYTarcHOB
Ha OPraHU3M  YeJIOBeKa, OSKOJOIMYeCKHMX  (AKTOpOB HA  OpraHM3Mbl;  IPUYMH HBOJIOLMM, HU3MEHSIEMOCTH  BMJOB, HapylIEHUH  pa3BUTHUS
OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JICBaHUI, MyTalllii, YCTOWYUBOCTH U CMEHBI DKOCHUCTEM;

4) mpuBeleHHE JOKa3aTeNbCTB (apryMEHTAlMs) €AMHCTBA >KMBOM M HEXHBOM IPUPONBI, POACTBA KMBBIX OPraHM3MOB; B3aUMOCBs3€il OpraHM3MOB
U OKpY’Karollel cpeibl; He00X0UMOCTH COXPAaHEHUs MHOT000pasus BUJIOB;

5) yMeHHe N0Ib30BaThCs OMOIOTUYECKOM TEPMUHOIOTHEN I CUMBOJIHMKOI;

6) pelieHue HIEMEHTApHbIX OHOJOTHYECKUX 3aad; COCTABJIEHHUE DJIEMEHTAPHBIX CXEM CKpEIIMBaHMs M CXEM I[IepeHoca BEIIeCTB M DSHEPruu
B DKOcHcTeMax (L[eNu MUTaHUS);

7) onucanue ocobel BUIOB 10 MOP(OJIOTHYECKOMY KPUTEPHIO;

8) BBIABICHME M3MEHUYMBOCTH, NPUCHOCOONEHUMH OpPraHM3MOB K cpene oOMTaHMs, HCTOYHMKOB MYTareéHOB B  OKpYyKaromled cpene
(KOCBEHHO), aHTPOIOT€HHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B IKOCHCTEMAaX Ha OMOJIOTrMYECKUX MOJEIISX;

9) cpaBHeHHE OMOIOTMYECKUX OOBEKTOB (XMMMYECKHI COCTAaB Tes >KMBOH M HEXHMBOH NPHUPOIBI, 3apOJbIII YeIOBEKa M JPYIMX MIICKOMUTAIONIUX,
MIPUPOJIHBIE SKOCUCTEMBI U arpO3KOCHUCTEMBI CBOEH MECTHOCTH), IPOLIECCOB (ECTECTBEHHBINM U UCKYCCTBEHHBIH OTOOPHI, ITOJIOBOE M OECIION0E Pa3MHOKEHUS) U
(opMyIHpOBKa BHIBOJIOB HA OCHOBE CPAaBHEHMS.

B yennocmmuo-opuenmayuonnoi cgepe:

1) aHanM3 M OlEHKA Pa3IMYHbIX TUIIOTE3 CYIIHOCTHU JKU3HU, IPOUCXOXK/ICHNE YEI0BEKa U BOSHUKHOBEHHE JKU3HHU, IIOOAIBHBIX SKOJIOTMYECKUX MpodsieM
U IyTel UX pelleHus, MocaeICTBUNA COOCTBEHHON JEATEIbHOCTH B OKpYXKaroulei cpeze; Ononornyeckoi nHGOpMaIim, MoIy4aeMoi U3 pa3HbIX HCTOYHHUKOB;

2) OIEHKa OSTHYECKHUX AacCleKTOB HEKOTOPhIX HCCIENOBaHUNH B 00JacTH OMOTEXHOJIOTMU (KJIOHMPOBAHUE, MCKYCCTBEHHOE OIUIOJJOTBOPEHHE,
HaNpaBJI€HHOE U3MEHEHUE TeHOMA).

B cghepe mpyooeoit deamenvnocmu: oBlafieHNe YMEHUSIMHU M HaBbIKAMU TOCTAHOBKH OMOJIOTMYECKUX HKCIIEPUMEHTOB U OOBSCHEHHSI UX PE3YIbTaTOB.

B cgpepe guszuueckou Oeamenvnocmu: 000CHOBaAHWE U COONIOEHWE Mep NPO(PHUIAKTHKYA BUPYCHBIX 3a00J€BaHWN, BPEIHBIX TPUBBIYCK
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(xypeHue, ynmorpeOieHne aaKorosi, HApKOMaHHUs ); TPABHII TOBEJICHUS B OKPYKaIOIIEH cpeie.

B pesynomame usyuenuss yuebmnoco npeomema «buonocus»y Ha yposHe cpedHeco (NOIHO20) 00we20 00paA308aHUS BbINYCKHUK HA 0OA3080M
VPOBHE HAYYUMCA:

— pacKphIBaTh Ha MpUMeEpax posib OMOJIOTUU B OPMUPOBAHUHN COBPEMEHHON HAyYHON KapTHHBI MUPA U B MIPAKTUUYECKOH €ATEIbHOCTH JIIOIEH;

— TIOHWMAaTh W ONKCHIBATh B3aUMOCBSI3b MEXKIY CCTCCTBEHHBIMH HayKaMu: OMOJIOTHEH, (U3MKOW, XUMHUEH; YCTaHABIMBATh B3aUMOCBSI3b
MIPUPOJIHBIX SBICHHUIA;

— TMOHHMMATh CMBICH, Pa3ndyaTh U OMHUCHIBATh CHCTEMHYIO CBSI3b MEXIy OCHOBOMOJATAIONIMMHU OHOJOTHUYECKHUMH TOHSATHSMU: KIETKA, OPTaHH3M,
BH/I, DKOCHCTEMa, Onocdepa;

— TIPOBOJUTH D3KCICPUMEHTHl IO HW3YYCHHUIO OHOJOTHYECKHUX OOBEKTOB H SIBICHUH, OOBSCHATH pPE3YIbTaThl 3KCIIEPUMEHTOB, aHAIU3HPOBATH
ux, GopMyIpOBaTh BHIBOJIBI,

— HCIOJIb30BaTh OCHOBHBIE METOAbI HAYYHOTO IIO3HAHUS B YYECOHBIX OMOJOTMYECKHX HCCICIOBAHUSAX, MPOBOAWTH OKCIEPUMEHTHI IO
M3YYEHHUIO0 OMOJIOTUYECKUX OOBEKTOB U SBICHUI, OOBSACHATH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAJIU3UPOBATh UX, (DOPMYIHUPOBATH BHIBOJIBI,

— (GopMYITHPOBATH THIIOTE3bI HA OCHOBAHWUHU MPEIOKEHHON OMOIOTHYeCKON MH(OPMAITUH | MTPEJIaraTh BAPUAHTHI TPOBEPKU THITOTE3;

— CpaBHHUBATh OHONIOrMYECKUe 00BEKTHI MEXAY COOOM MO 3a/laHHBIM KPUTEPHSIM, JIEJIaTh BBHIBOABI M YMO3aKJIIOUEHHUSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBATh SAMHCTBO YXKHBOW U HEXKUBOH MPUPOIBI, B3AUMOCBSI3H OPTaHU3MOB M OKPYXKAIOIICH CpPelbl HA OCHOBE OMOJIOTHYECKUX TCOPHUH;

— TIPUBOAUTH TPUMEPHI BEIIECTB OCHOBHBIX TPYIIN OPraHMYEeCKUX COSTMHEHUI KIETKH (OEJIKOB, JKUPOB, YIIIEBOOB, HYKJICHHOBBIX KHCIIOT);

— pacro3HaBaTh KIETKU (MPOKAPHOT U DYKAPUOT, PACTCHUN W JKUBOTHBIX) IO ONMCAHUIO, HA CXEMAaTHYECKUX H300paKCHHSX; YCTAHABIUBATH CBS3b
CTpOeHUS ¥ PYHKIHUNA KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00pa3ue KIETOK;

— OOBSICHSITH MHOTOOOPA3He OPraHU3MOB, IIPUMEHSIST YBOJTIOMOHHYIO TEOPHIO;

— OOBSICHATH MPUYMHBI HACJIEICTBEHHBIX 3200JICBaHMIA;

— BBISIBIIATh U3MEHYMBOCTH Y OPraHU3MOB; CPABHUBATH HACIICCTBCHHYIO M HEHACIICCTBCHHYIO H3MEHYNBOCTb,

— BBISIBIIATH MOp(donornueckue, GU3NoIOrHuecKre, MoBeIeHYECKUE aIaNTallii OPTraHU3MOB K cpeJie OOMTaHUS U IEHCTBUIO IKOJIOTHUECKHUX (DaKTOPOB;

— COCTaBIISITH CXEMBI TIEPEHOCA BEIIECTB M YHEPTHUHU B IKOCHUCTEME (I[STTH TTUTAHMS ),

— TPUBOJUTH J0KA3aTeIbCTBA HEOOXOIUMOCTH COXpPaHEHHUs OMOpPa3HOOO0pa3us Al yCTOMYMBOTO Pa3BUTHS U OXPaHbl OKPYKAIOIIEH CPEIbl;

— OIICHUBATh JIOCTOBEPHOCTH OMOJIOTUIECKON MH(POPMAIINN, TIOTYICHHON U3 Pa3HbIX UCTOYHUKOB,;

— TPEICTaBIsITh OWUONOTHYECKYI0 HWHGOpMallMi0O B BUIE TEKCTa, TaONWIbI, rpaguKka, AUarpaMMbl U JelaTh BBIBOJABl Ha OCHOBAHHUH
MIPEJICTABICHHBIX JJAHHBIX;

— OILIGHUBATh POJIb JOCTHKECHHI T€HETUKH, CEJICKIIUN, ONOTEXHOJIOTHH B MMPAKTUYECKOH IeATeIbHOCTH YeIIOBEKa;

— OOBSICHITHh HETAaTUBHOE BIIMSIHUC BEIICCTB (AJTKOTOJISI, HHKOTHHA, HAPKOTUICCKUX BEIIECTB) HA 3apOJIBIIIEBOE PA3BUTHE YSIIOBEKA.

Buinyckuux na 6azo8om yposHe nomyuum 603MONCHOCHb HAYYUMBCL:

— J1aBaTh Hay4YHOe OOBSICHCHHE OHMOJIOTHMYECKUM (akTaM, MpoIeccam, sIBIICHUSIM, 3aKOHOMEPHOCTSM, WCIONb3ys OWOJIOTHYECKUE TEOPHH
(KJIeTOYHYI0, SBONIOIMOHHYIO), yueHUe 0 Orocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

— XapaKTepru30BaTh COBPEMECHHBIC HAIIPABJICHUS B PA3BUTHH OMOJIOTHH; OITUCHIBATH HX BO3MOXKHOE UCIIOJIB30BAaHUE B MPAKTUICCKOH JIeATEIHbHOCTH,

— CpaBHHUBATh CMIOCOOBI ICTICHUS KIETKH (MUTO3 U MEH03);

— pewiarh 3ajauu Ha noctpoenue ¢pparmenta sropoit nenu JJHK o npeanoxennomy ¢pparmenty nepsoit, u”PHK (MPHK) o yuactky JIHK;

— pemiarhb 3aJjaud Ha OMpeeleHHe KOIUYeCTBA XPOMOCOM B COMaTMYECKHX M TOJIOBBIX KJIETKAX, a TAaKXKE B KJIETKAaX Mepel Ha4aloM JeleHus (Meiioza
WJTM MUTO3a) | 110 €r0 OKOHYaHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);
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pemiarhb

TCHCTHUYCCKUC

3aJa4ul Ha

MOHOTHOPHIHOE

CKpCIIUBAHUC, COCTABIIATH

CXEMBbI

3aKOHBI HACJIEZICTBEHHOCTHU U MCTIONIb3Ys OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIHKY;
— YCTAHaBJIMUBATb TUII HACJICIOBAHUSA U XapaKTCP NPOABJICHUA ITPHU3HAKA I10 33,,[[21HH0171 CXEMC pOI[OCJIOBHOfI, MNPUMCHAA 3aKOHBI HACJICACTBCHHOCTH ;
— OILICHMBATh PE3YJIbTaThl B3aUMOJEHUCTBUS YeNOBEKa M OKPYXKAIOLIEH Cpebl, MPOrHO3UPOBATh BO3MOXKHBIE IOCIEICTBUS JESITEIbHOCTH YelIOBeKa

AJIg CyHI€CTBOBAHUSA OTHCIbHBIX 6I/IOJIOI‘I/I‘ICCKI/IX OOBEKTOB U LECJIBIX IPUPOIHBIX COOGH_ICCTB.

5. KanenaapHo - TeMaTn4yeckoe NJIAHUPOBaHUE

Ha 10 kiaace

MOHOTHUOPUIHOTO

CKpEILMBaHUs,

Hara | [lara Kon HaszBanue TeMbl KOPPEKTUPOBKA OO6pazoBarenbHbIE MeranpenMeTHbIE
baxt 4acro (mpeaMeTHbIE) PE3YJbTaThl (perynsTuBHBIE,
TEMe y4aluxcs NIO3HABATEJIbHBIE,
KOMMYHUKAaTHBHbIE) U
JUYHOCTHBIE PE3YIbTAThI
y4aluxcst
Pazoen 1. Buonozusa kak Komniexc HayK o yHcueoil npupode. BBenenne 7 4acoB
2.09 1 buonorus B cucreme Hayk OOBACHATH POJIb OMONIOTUU B
(hopMHpOBaHUM HAYYHOTO
5.09 2 OOBEKThl HCCICIOBAaHUSI B MHUPOBO33PEHUS, BKIIA]T Jluunocmuwie,; 11o3HaBaTenbHBIN
Ouonoruun OMOJIOrMYECKUX TEOPHil B MHTEPEC K €CTECTBEHHBIM
(hopMupoBaHrEe COBPEMEHHOM HaykaM. [Tonumanue MHO-
9.09 3 Metoas! Hay4HOT'O €CTECTBEHHOHAY4YHOM KapTUHBI | r00Opa3us U €JUHCTBA )KUBOM
MO3HaHMS B OMOJIOTUH MUpa. YCTaHaBIIMBATh CBS3U IPUPOJbI HA OCHOBAHWUHU 3HAHUI
OMOJIOTHH C APYTUMHU HayKaMH. | O IpU3HAKaX KUBOTO
12.09 4 Metonsl Hay4YHBIX OHpeI[eJ'ISITL U UCIIOJIB30BaTh
HCCIIeTOBAHUM. METObI IO3HAHUS )KUBOU Ilo3znasamenvhvie: ymeHue
npupoabl.. Beiiensates paboTaTh ¢ pa3IMUYHBIMU
16.09 5 Buosornueckue CUCTEMBI U CYIIECCTBCHHBIC IPU3HAKU HUCTOYHUKAMU I/IH(l)OpMaU;I/II/I,
HUX CBOMCTBA JKUBOM IIpHUPOAbI U OTACJIATH INTaBHOC OT BTOPO-
OMOJIOTHYECKHUX CUCTEM CTETNIEHHOT0. Y MEHHE CTPYK-
19.09 6 BzauMojieiicTBre (kmeTku, opranusma, BUja, TYpUpOBaTh yUe€OHBIN MaTepHall,
KOMITOHEHTOB sxocucteM). OnpenensiTh JIaBaTh ONPENEIECHUS MOHATHUSM,
OHOJOTMYECKUX CHCTEM | MIPOLIECCHI, TPOTEKAIOIIUE Ha CaMOCTOSITENIbHO COCTABIISTh
caM PerymsiIus. Pa3IMYHBIX YPOBHSIX KOHCIIEKT ypOKa B TE€TPa/IH.
DBOIOLUOHHBIE OpraHM3aIiK )KUBOM MaTepuu.
IIPOLIECCHI.
23.09 7 BeonHasmi  KOHTpOJIBbHAS
padoraNel

MIPUMEHSIA
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Pazoen 2 Cmpykmypuvie u (hyHKUUOHAIbHBIE OCHOBBL HCUHU.

Tema: MosekyJsipHblii ypoBeHb 31 yac

26.09

8

MonekynspHblii  ypOBEHb:
o011ast XapakTepUCTUKa

30.09

XUMHUYECKUN COCTaB
KJIETKHU

3.10

10

XVUMHYECKUE DIIEMEHTBHI.
MakpoasieMeHTsI U
MUKPO3JIEMEHTHI

7.10

11

Opranuueckue u
HEOPraHMYECKUE BEIECTBA

10.10

12

Bona u ee pons B
KU3HECSITENIbHOCTH
KJIETKH..

14.10

13

MuHepanbHble BELIECTBA U
UX POJIb B KIIETKE.

17.10

14

I'uapoduabHbIC U
ruipooOHbIE BelleCcTBa.
Comu n

UX 3HAYCHUE JUIs
OpPraHU3MOB

21.10

15

.HI/IHI/II[BI " UX poJib B
KHN3HCICATCIIbHOCTH
KJICTKH.

24.10

16

Jlabopamopnasa pavomahel
OO0Hapy>keHue JIUMUIO0B C
MTOMOIIbIO KaY€CTBEHHBIX
peaxkuuii

28.10

17

Jlunuae! 1 UX pons B
KUZHEACATEIIBHOCTU
KJIETKH.

7.11

18

VYrieBoabl X CTPOCHUE U
Kiaccuukaus.

11.11

19

Jlabopamopnasn pabomaie?2
OO6HapyxeHHe YIIIEBOOB C

JlaBaTh onpeeseHue TEPMUHAM;
MIEPEUUCIISTH SJICMEHTHI,
npeoOagaronre B COCTaBe
KUBBIX OPTaHU3MOB, UX
CBOICTBA U 3HAYECHUE
XapaKTepu30BaTh OCOOCHHOCTH
CTPOCHHUS IMOJTUMEPOB U
BXOISIINX B X COCTaB
MOHOMeEpOB; Ha3biBaTh
(GYHKIIUY JIUITUAIOB
XapaKTepU30BaTh OCOOCHHOCTH
CTPOCHHUS JIUIIHUI0B, OCHOBHBIC

(YHKINU YTIIEBOJIOB; TPYIIITBI
YTJIEBOIOB XapaKTepU30BaTh
0COOEHHOCTH CTPOEHHUS
yTJIEBO/IOB, OCHOBHBIE (DYHKLIUHU
OEJIKOB B OpraHu3Me
XapaKTepu30BaTh 0COOEHHOCTH
CTpOEHHSI MOHOMepa Oenka u
0€IKOBON MOJIEKYIIBI B LIEJIOM;
[Tepeuncnars TUTIBI
HYKJIEMHOBBIX KUCIIOT; (DYHKIIMU
JHK u PHK; tuner PHK.
HaspiBath cocTaBisitoniye
monomepoB JJHK n PHK
XapaKkTepu30BaTh 0COOEHHOCTH

VIuunocmuvie YUUTHCA

naet 00BACHEHHS Ppa3JIMYHbIX
CI/ITyaHI/H\/JI, peliCHrd BO3SHUKAIOIIUX

YPOKOB

Kommynurxamuenwvie: ymenue
CIIyIIaTh U 33J]aBaTh BOIPOCHI
YUUTEIO U OJHOKIACCHUKAM
Pecynamusnvie : ymenue
OpraHU30BaTh BBINOJIHEHUE
3agaHuid yuurens. Pazsurtue
HaBBIKOB CAMOOIIEHKH U Ca
MoOaHaJIn3a.

Tlo3nasamenvhole: yMeHHE
JaBaTh OIPEICTICHHS MTOHSATHUSM,
KJIacCU(PUITUPOBATH OOBEKTHI,
OTIpECIIATh KPUTEPUU ISt

MCIIOJIB30BAaTh CBOU B3TJIAAbI Ha MU

HpO6J'IeM 1 U3BJICUYCHUA ) KU3HCHHBIX
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IIOMOIIIBKO KAYCCTBCHHBIX
peakuuii

14.11

20

er'IeBOI[BI H UX POJIb B
KHU3HCACATCIIBHOCTH
KIJICTKH.

18.11

21

benku. Crpoenue u
CTPYKTypa OeJIKOB

21.11

22

Jlabopamopnasa pabomaiNe3
1.O6HapykeHne OEJIKOB ¢
MOMOIIIBIO KaYECTBEHHBIX
peakuuii

25.11

23

Kondupmarnus Oenxa.
[oOynsipHbIC U
GubpuIIIApHBIE OETIKU.
Jlenarypanust

28.11

24

DyHKIMH OEJIKOB.

2.12

25

TpaHcriopTHBIE OCIKH.
benku 3amuTe B
Hanagenusi. CurHajbHbIe
Ocaxu

5.12

26

benku-penentopsl. benku,
oOecreunBaroIye
JIBHKEHHE. 3aracHble OeNKu

9.12

27

DepMeHTBI —
OHOJIOTHYECKHE
KaTaJIn3aTopbl

12.12

28

JlaboparopHas
pabotaNe4.M3yuenue
(dhepMEeHTaTUBHOTO
pacuienieHus nepoKkcuia
BOJIOPO/Ia B PaCTHTEIHHBIX
Y JKUBOTHBIX KJIETKaX

16.12

29

O06o0maromuii ypok 1mo
TeMe «XUMHUYECKUN COCTaB
KJIETKI)

19.12

30

HYKHCI/IHOBLIG KHCJIOTHI:

CTPOCHUSA HYKIICUHOBLIX KHCJIOT

Has3biBath 3Tanb OnocuHTE3a
Oenka (MecTo OCyIIeCTBICHHS
TPAHCKPHIILIAU 1
TpaHcAUUN ) XapakTepu30BaTh
(ommmchIBaTH) TIPOLIECC
OMOCHHTE3a OETIKOB B KJIETKE.

[Tepeuuncnsts 3Tans
JHEPreTHYeCcKO-ro 0OMeHa,
obOpazoBanue AT® B xoze
JHEPreTHYeCcKOoro ooMeHa B
KJIeTKe. XapaKTepru30BaTh
0OMEH BeIIeCTB U MpeBpalleHue
SHEPIHUU KaK MPOIECCHI,
COCTaBJISIFOILIME OCHOBY
KHU3HENIEATEILHOCTH KIIETKH.

YMeTh OOBSICHATH CMBICI
CBETOBOM M TeMHOBOM (a3
dboTocuHTE3a

Kiaccu(ukanum 0ObEKTOB.

Kommynuxkamuernwvle: ymetsb
paboTarh B napax, clylaTrh
OTHOKJIACCHUKOB,
apryMEHTHPOBATh CBOIO TOUKY
3pEHUS; YUUTHCS KPUTHIHO
OTHOCHTBCS K CBOEMY MHEHHIO:
Ilosnasamenvhoie: ymeHHe
JIaBaTh OTIPENIEIICHUS TIOHATHSIM,
KJIaccu(puIupoBaTh OOBEKTHI,
OTIPENIeNIATh KPUTEPHUHU ISt
KJIaccu(uKaui 0ObEKTOB.
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JAHK u PHK OrnpenensioT NOHATHS, Kommynurxamuenvie: BbIpaxkaroT
23.12 31 Hyxneorun. [puniun (dhopmupyemMbIe B XOJI€ UI3yUYEHUS | B OTBETaX CBOU MBICIIH
KOMITJIEMEHTAPHOCTH. TEMBI: «CBETOBas (asza llo3nasamenvHuvle: yMETh NaBaTh
Perumkanus JITHK. (dotocunTe3a», «TeMHOBas (haza | onpenenEHHbIe TOHSITHS,
26.12 32 PoJib HyKIIEHHOBBIX ¢dorocunTe3an, «horonus KJaccu(uuupoBaTh ux, padboTarb
KHCJIOT B peajiu3aluu BOJIBI», «XEMOCHHTE3Y, C Ppa3IWYHBIMU HUCTOYHUKAMU
HACJIEICTBEHHOM «XeMOTPO(dBI», nHpopmManuu, TOTOBUTH
uHpOpMaLIUH. «HUTpUULIUpPYOILTE IpE3eHTAlIUU.
I'en OaKkTepumn». [IpencraBnsate uHPOpPMAIUIO B
30.12 33 ATD u apyrue BUJI€ KOHCIIEKTOB, Ta0JIHLI.
OpraHUYECKUE COETUHEHUS
KJIETKU
13.01 34 I'mpponus.
Makpospruyeckue CBsizu.
16.01 35 AT® xak yHUBEpCaIbHBII YMeTh aBaTh ONPE/ICICHIE
AKKYMYJISATOP SHEPIUM. TCPMHHAM.
20.01 36 Butamuael ¥ HMX poJib B
JKU3HEAESITEIBHOCTH KIETKU Ha3pIBaTh THITBI TUTaHUS
23.01 37 Bupycsl —  HekneTo4yHas JKHBBIX OPraHU3MOB; (a3l 1
dopMma Ku3HI MPOAYKTHI POTOCHHTE3A;
27.01 38 TIpoduiakTuka BHPYCHBIX IPYIIIBI FeTEPOTPOGHBIX Jluunocmmuoie HOVHI/IMaTb
3360 IeBaHMiL. BakIMHa. OpPraHHU3MOB Ba)XHOCTb 3HAaHUU O CTPOECHUU U
30.01 39 KoHTponbHas pabora Ne2 YMeTh 1aBaTh OlpeeeHue (YHKIMSIX OpraHOUJ0B KJIETKH, O
«MOTeKyIAPHBIH YPOBEHbY TEPMUHAM. CBSI3M CTPOEHUS OPraHOUOB C
BBITIOJTHSIEMBI-
Tema: Kiierounslii ypoBenb 32 yaca
3.02 40 Kierounsrit YPOBEHB:
o0111as1 XapaKTepUCTHUKA
6.02 41 Kinerounas reopus XapakTepu3oBaTh OCHOBHBIC
10.02 42 Crpoenue KJIETKH YPOBHH OpPTaHM3aLUU KUBOTO.
Jlabopamopnaa padoma 5. Haxonute B nposiBIeHUAX
W3ydeHue KIeTOK pacTeHUi KHU3HEIESATEIbHOCTH
u YKUBOTHBIX noj OpraHU3MOB 00IIe CBOWCTBA
MHKPOCKOIIOM. KHUBOTO U OOBSCHATH HX. Jluunocmuvie YUUTbCA
13.02 43 Knerounas MeMOpaHa. MCII0JIb30BaTh CBOM B3TJISABI HA MH]]
[{uTonnazma 7151 OOBSCHEHHSI Pa3InYHbIX
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17.02 44 SI1C. Pubocomsl. Sapo. CUTYaluH, pEIIEHNUs] BOSHUKAIOIINX
20.02 45 Bakyonu. Kowmrnekc IlepeunciATe OCHOBHBIE npo6JsieM U U3BJICUYEHUS KU3HEHHBIX
["onbaku. JInzocomsl. MIOJIOKEHUS KIIETOYHOM TEOPHH. |yPOKOB YUHTHCS MPU3HABATH
24.02 46 Jlaboparopuast paboraNe 6. Knerka — cTpyktypHas u [IPOTUBOPEUYUBOCTDb U
W3ydenue 1ma3Moiusa M (yHKIIMOHATBHAS STUHUIA HEe3aBEepIICHHOCTh CBOMX B3TJISJIOB
JIUIJIA3MOJIM3a B KJIETKAaX opranusma. L{utonorusi, METoIbl [Ha MUP, BOZMOXKHOCTh HX
KOXKHIIBI JTyKa IUTONOTUH. POJb KIIeTOUHOM M3MCHEHUS
27.02 47 Bakyonu. Kommnekc TCOPHUH B CTAHOBJICHUM
Tonbxu. JIn30COMBI. COBPEMEHHOM
3.03 48 Muroxonapun. ITnacTusl. €CTECTBEHHOHAYYHON KapTHHBI
OpraHouibl IBH)KCHUS. mupa. Knetku npokapuor u
KiteTouHble BKIIIOUECHHUS sykapuot. CTpoenue u GyHKIHUH
6.03 49 JlaboparopHas pabora Ne 7. XpOMOCOM.
[puroToBieHue, KommynuxamusHvle: ymenue
paccMmarpuBaHue U CIIyIIATh U 337aBaTh BOIIPOCHI
ONKMCAHHE yuutento. PecynamusHule :
MUKPOTIPENapaToB KIETOK YMEHHUE OpraHu30BaTh
pacTeHun VYMeTb BBIAEIATH 001IHEe BBIIIOJIHEHHUE 3aJaHUN yIUTEIIS.
10.03 50 T[IpOKAPHOTHI M 3YKAPHOTI. CYIIECTBEHHBIE PU3HAKU Pa3BuTne HaBBHIKOB CAMOOIICHKH
CXOZCTBA U Pa3INIHS CTPOEHUS KJIETKU U MPU3HAKU U CaMOaHaJIn3a.
TIPOKAPHOTHYECKHX U CTPOCHHUSI KOMIIOHEHTOB KJIETKH.
3YKapPHOTHYECKHX KIETOK YMeTb BbIIIENATE 0COOEHHOCTH
13.03 51 JlaboparopHas paGoraNe8 CTPOCHH KJICTOK Pa3sHbIX
CpaBHEHHE CTPOCHHSI [IapPCTB JKUBBIX OPTraHU3MOB
KJIETOK PacTeHHil, .JIaBaTh CPAaBHUTEIHHYIO
JKUBOTHBIX, TPUOOB 1 XapaKTCPUCTHUKY IIPOKApHOT C
GaKTEepHIA. 9YKapHOTaMH, BBIICIISS
MPU3HAKYA TPUMUTHUBHOCTH Kommynuxamusnule: YMeThb
17.03 52 OO6MeH BeIecTB 1 MPOKAPUOT IO CPABHEHHIO C CaMOCTOSITENTEHO
NpEBpAlLEHNE SHEPTHH B 9yKapuoTaMu OpPraHu30BBIBaTh yuyeOHOE
KIIETKE. 00JIe3HH, BBI3HIBACMEBIC B3aMMOJICHCTBHE. ¢
20.03 53 DHepreTHYecKuii oOMeH B BUPYCaMH, MEpBI 60pbOBI ¢
KJIETKE. BUPYCaMH,
3.04 54 I'mukonus
4.04 55 OkucnurensHoe
dbochopunpoBanue
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7.04

56

I[Iutanue KieTku
dortocunTes.

10.04

57

ITutanue KiIeTKU
XeMOCHHTE3

14.04

58

['ereporpodroe nuranue
KJIETKH

17.04

59

[InacTrnyeckuii oOMeH:
onocuHTe3 OEIKOB

21.04

60

[InacTrnyeckuii oOMeH:
onocuuTe3 OEIKOB

24.04

61

IIpomexyTouHas
arrecraums

28.04

62

Peryn;lum[ TPpaHCKPpUIIIHUH U
TPAHCIALIUHA B KIICTKC U
OpraHnu3sme

2.05

63

Perynsauus TpaHCKpunuuu u
TPAHCIIALUU B KIIETKE U
OopraHusme

5.05

64

Jenenue knetku. MuTos.

8.05

65

JlaboparopHas padoraNe9.
Hab6nronenune Mmurosa B
KJIETKaX KOHYMKA KOpeIKa
JIYKa Ha TOTOBBIX
MUKpoOIpenaparax

12.05

66

Jlenenue kneTku: OUHapHOE
JIeJIeHHe U aMHUTO3.

15.05

67

Jlenenue knetku. Meiios.
[TonoBbIe KIIETKHU.

19.05

68

JlaboparopHas padora
Nel0. Mzyuenune ctpoeHus
IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax.

22.05

69

Jlenenune knetku. Meiios.
[TonoBbIe KIIETKH.

26.05

70

O6o0maromuii ypok-
KOoH(epeHIHs

YMeTh 1aBaTh OIpEEIeHUs
TEPMHUHAM.

[lepeuncnare BUbI OECIIOIOTO U
II0JIOBOTO Pa3MHOKEHMSI
opranu3moB. Ha3bIBarb
MYXCKHE U )KEHCKHUE M10JIOBbIE
ramMeThl OIUCHIBATh CYLTHOCTD
pa3sMHOXKEHUS
opranu3MoB(0axTepuii, TpruooB,
pacTeHuil, KUBOTHBIX U
YEJIOBEKA).

BI)IIIGJBITI) OTJIMYHA B ITpoLeccax
(hopMuUpOBaHUS MY>KCKUX H
KCHCKHUX IraMcET. HpOBOIlI/ITB
CPaBHUTEIbHYIO
XapaKkTEPUCTUKY XPOMOCOMHOIO
Habopa COMaTUYECKUX U
II0JIOBBIX KJIETOK, 00BACHSS
OHMOJIOTMYECKHI CMBICIT ATHX
pa3In4ui.

[IpoBOANTE CpaBHEHHE IPSIMOTO
U HETIPSIMOT'O MOCTAIMOpHO-
HAJIBHOTO PAa3BUTHS OPTaHU3MA.
®opMynupo-BaTh OMOT€HETH-
YeCKHI 3aKOH, ITOSCHSS €T0
3HaueHHe

Jluunocmmnuvle YCTaHABIUBAIOT
CBSI3U MEXAY LIETIbI0 Y4eOHOM
NEATEIBHOCTH U €€ MOTHBOM.

Tosznasamenvuovle: CaMOCTOSTEIIb-
HOE€ BBIJCICHHE U
(bopmynupoBaHue
no3HasareabHoM nenu.llouck u
BBIJIE-JICHIE HEO0XO0-TUMOI
uHdop-Manmu.

Pednexcus cnoco6oB aeicTus,
KOHTPOITb M OIIEHKa MPOIECCOB
NEeATEILHOCTH. AHAIN3
00BEKTOB.
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5. Ka.ﬂe}u]apno - TEMAaTHY€CKOC IVIAaHUPOBAHUE

Ha 11 kiaacc

Hara | [lara Kon Ha3zBanue Tembl KOPPEKTUPOBKA OO0pazoBarenbHbIC MeranpenmeTHble
(dakt 4acro (IpeaMeTHBIE) Pe3yabTaThl (perynsTUBHEIE,
TEME y4aluxcs [IO3HaBaTeJIbHEIE,
KOMMYHHKATHBHBIC) U
JIMYHOCTHBIC PE3YIbTaThl
YUaluxcs
OpranusmeHnHnblii ypoensb (10 u) 26
2.09 1 Opranu3MeHHbIH YPOBEHB! OmpeneneHne 0CHOBOIOIAraoIINX Juunocmuvie_CaMOCTOATEBHOE
00111251 XapaKTepPUCTHKA. TIOHATHUH: oTpeJiesIeHHE 1eNn yIeOHOI
5.09 2 Pa3zMHoxeHHEe opranu3mMoB 0co0b, Oecronoe u MoJIoBoe JIeATENIbHOCTU U COCTaBIIEHUE €€ IJIaHa
pa3MHOXEHHE, FalIOU/HBIH 1 Jluunocmuvie CamocTosiTenbHast
9.09 3 PasBuTHE MOIOBLIX KIETOK JUIIIOUIHBIN HaOOPBI XPOMOCOM, UH(OPMAIIOHHO-TI03HABATEIbHAS
raMcThl, CCMCHHUKHU, AIUYHUKH, ACATCIIBHOCTD C PA3JIMYHBIMHA
12.09 4 ONIONOTEOpEHHS repMappoaUTH3M Hp(?‘ﬂyKTHBHOC UCTOYHUKAMHU HHpOpMaLnH, eé
o0IIIeHNE 1 B3aMMOZCHCTBHUE B KpPUTHYECKask OLICHKA
IIPOIIECCEe COBMECTHOM yueOHOH 1 MHTEpIIpeTaIys
16.09 5 WunuBunyansHoe pasBuTHe JESITeTBHOCTH C YIETOM TO3UIIN
OpPraHu3MOB. JPYTUX YYaCTHHUKOB AEATEIbHOCTH NIpU | Kommynuxamuenvie; ITpogyKTuBHOE
00CYy>K/IeHHH TIPOLIECCOB o0IIleHne 1 B3aMMOICHCTBHUE B
19.09 6 BBoanblii KOHTPOJIBL KHU3HE/IESITEIEHOCTH OPTaHU3MOB IpoIecce COBMECTHOM yueOHOH
l'ameroreHes: ooreHes, CriepMaroreHes. | JesTelIbHOCTH
23.09 7 3aKOHOMEPHOCTH HACJIEIOBAHUS Omnpenenenre 0CHOBOMOIATAIOIINX € y4€TOM MO3ULUH APYrUX YHaCTHUKOB
MIPU3HAKOB. TIOHSATHI: OHTOTEHE3, (pusIoreHes, JIESITEIbHOCTH TIPU 00CYKIACHUH
26.09 8 MOHorﬂ6ppU1Hoe CKpelIuBaHUE 3M6pI/IOHaHI;HI>II71 TICpHO/I, H3y4aceMoro mMarepuaia.
MOCTAIMOPHOHAIBHBIN MTEPHON,
30.09 9 HelomHoe IOMUHHPOBAHHE. Jpobinenue, dracToMepsl, Onacrtyrna, Pecynsamugnuvie: CamocTosiTenbHast
Tenotun i beHoTu. racTpyIa, SKTOZIEpMa, SHTOAEPM, nH(pOPMAMOHHO-TTO3HABATENIbHAS
3.10 10 AHAIU3UPYIONIEE CKCIMBAHHC Me30/iepMa, Helpyila, HepBHAA TpyOKa, | JEATeNBHOCTD C PA3IMYHBIMA
Ouorenernyeckuii 3akoH.OmnpeaeneHre | UCTOYHUKAMU HHPOPMAIIHH O
OCHOBOIIOJIATAIOIIUX MTOHSATHH): TEH, KM3HEHHBIX [IUKJIaX
7.10 1 Aurnbpuanoe cxpemupanie. TeHeTHKa, THOPUIU3anusl, YHCTast Pa3HbIX rPYIN OPraHU3MOB, e¢
JIUHASA,TEHOTHUT, (PeHOTHI, TeHO(OH T, KPUTHYECKAs OLICHKA U MHTEPIIPETALUS.
10.10 12 3aKOH He3aBUCHMOTO MOHOTHOPHUIHOE CKPELUBAHUE,
HACJICIOBAHNUSA IPU3HAKOB JIOMAHAHTHOCTb, PELIECCUBHOCTD, Jluunocmuvie OopMUpoBaHUE
14.10 13 Jla6oparopHas padoraNel pacIIeIIeHNE, 3aKOH YHCTOTHI TAMET. COOCTBEHHOI! MO3HIIMH 110 OTHOIICHHIO
«PellleHHe reHeTHYECKNX Pemmrenne 6moornyecKkux K 6H0noranzcxoﬁ nHpOPMAINH,
3a129» (TeHEeTHYECKUX) 3a7a9 Ha MOJy4a€MOMN U3 Pa3HBIX HCTOYHUKOB.
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17.10

14

XpomocomHas Teopus
HACJIEJICTBEHHOCTH. 3aKOH
Moprana.

21.10

15

I'enernka mona HacnemoBanme,
CLICIJICHHOE C TI0JIOM

24.10

16

JlaboparopHas pabora Ne2
CocrapiieHHe ¥ aHATTU3
POJIOCIIOBHBIX YEJIOBEKA

28.10

17

3aKOHOMEPHOCTU U3MEHYHBOCTH
MonudukarnoHHas
W3MEHYHUBOCTb.

31.10

18

Jlaboparopnas paboraNe. 3.
H3ydenune u3sMeHYnBOCTH,
MOCTPOCHHE
BapUAIMOHHOTO psilia U
BApUAITMOHHON KPUBOIA.

7.11

19

KOM6I/IHa].[I/IOHHaH HN3MCHYHUBOCTD.

11.11

20

MyTaLII/IOHHaSI HU3MCHYHMBOCTb

14.11

21

Henenus.
Hynnukanus. [lonumnonaus.

18.11

22

I'enorun u cpena. Myrarensl, ux
BJIMSIHUE HA OPraHU3MbI

21.11

23

OCHOBHBIE METO/IbI CEJICKIINU
pacTeHuit,

25.11

24

OCHOBHEIE METOJBI CCIICKIINH,
JKHUBOTHBIX

28.11

25

OCHOBHEBIE€ METOJBI CEIIEKIINH
MHKPOOPTaHU3MOB.
Bbuorexnonoru

2.12

26

Kontponsras padota Ne2 mo
Teme «OpraHn3MeHHbI YPOBEHbY»

MOHOTHOPHIHOE CKPEIINBAHHE.

3akoH Moprana. Kpoccuarosep.
XpomocomHas Teopus
HACJICICTBEHHOCTH. | eHeTHKa moa.
Kapuorun.Hacnenosanue, cuemnieHHoe
¢ nosioM. HacnencrBenHble
3a00JIeBaHus YeJIOBEKa U

UX IOpeaynpexaeHue. DTHUeCKue
aCIIEKThI B 00JIaCTH

MEIUINHCKON TeHETHKH

OmnpeneneHue 0CHOBOMOJIATAIOINX
TIOHATHI: CIIETUIEHHOE HACIeI0BaHHUE,
3aKkoH Moprana, nepekpéct
(KpoccHHTOBED), XPOMOCOMHAS TEOPHS
HACIICICTBEHHOCTH, ayTOCOMBI,
TOJIOBBIE XPOMOCOMBI, TETEPO- U
TOMOTaMETHEIH IT0JI, TPU3HAKH,
CIICTIJICHHBIC C MTOJIOM, TeMO(UITHS,
JaJIbTOHHU3M

OmnpeneneHne 0CHOBOOJIATAIOITIX
MOHATHI: MOJU(UKAIIMOHHAS
HU3MCHYHUBOCTBD, MOHH(bHKaHHH, HOpMa
peakiuu, KOMOMHAIIMOHHAS
M3MEHYHBOCTh, My TallHOHHAS
M3MEHYHBOCTh, MyTallld (TCHHEIE,
XpOMOCOMHBIE, TCHOMHBIE),

TSNS, TYTUTUKAIHS, TIOHATUION TS,
MyTareHHbIC (PaKTOPHI, MyTallHOHHAS
Teopust OnpenencHre
OCHOBOIIOJIATaIOLUX ITOHATHI:
CeJIeKIIUS, COPT, TOPO/a, IITaMM,
6I/IOTGXHOHOFI/IH, MYTarceHes, KJI€TouHas
WHXXCHEPUA, TCHHAA

UH)KCHEPHs, TeTePO3UC, MHOPHIMHT,
Ororymyc, KyiabTypa TKaHEew,
KJIIOHUPOBaHHE, CHHTCTHICCKUEC
OpTaHMU3MBbl, TPAHCTEHHBIE OPTaHU3MBI,
6nobezonacHocTb. [IpogykTHBHOE
o0llIeHne 1 B3aMMOZICHCTBHUE B
IIpoIIeccCe COBMECTHOM yueOHOU
JIEATENILHOCTH C Y4ETOM MO3ULIUN
JPYTUX YYaCTHUKOB AEATENHHOCTH IIPU
obOcykaeHnn mpooiieM OMOTEXHOJIOTHH,
eé TMCPCHCKTUB U OTHICCKHUX HOPM.

Memanpeomemmnbie Vicrions30BaHne
cpenctB UKT mis moncka yaeOHON
HHPOPMALIUHU U TIOATOTOBKU
MYJTBTUMEIHAIPE3CHTAIIHIH.

Pa3BuTHE MoO3HABATEILHOTO UHTEPECA K
U3YYCHHUIO OMOJIOTHH B MPOIECCE
M3YUYCHUS JIOTIOJTHUTEIEHOTO MaTepuaia
yaeOHHK

Pecynamuenvie: IlponykTuBHoE
o0IIIeHNE 1 B3aMMOZICHCTBHUE B

MpoIecCce COBMECTHOH yaeOHOH
JIESATENBHOCTYU C Y4ETOM MO3ULIUN
JpPYTUX YYaCTHUKOB JEATEIBHOCTH TIPU
00CYK/IeHHN 3aKOHOMEPHOCTEH
HacJIeIOBaHUS MPU3HAKOB

Peeynsamuenvie: CaMOCTOATEIIBHBII
KOHTPOJIb ¥ KOPPEKIUs yIeOHOU
JIeSITCILHOCTH C UCIIOJIB30BaHUEM BCEX
BO3MOKHBIX PECYPCOB JJIsl JOCTHKCHHUS
MIOCTABJICHHBIX LEJIEH U pealu3aluu
[IJIAHOB JIE€STEILHOCTH.

Jluunocmuule JleMOHCTpanus BIaJeHUS
S3bIKOBBIMU CPEICTBAMU. YBEPEHHOE
MI0JIb30BaHUE OMOIOTMIECKOM
TEPMHUHOJIOTHEH B IIpeJesax U3y4YeHHOU
TEMBI
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Pasznen 4 IonmynssuuoHHo - BUI0BOI ypoBeHb (8 1)14

5.12 27 TlonynauroHHO-BUI0BOM CaMocTosTeIbHOE ONpeiesieHUe elTn
YPOBEHb: 00IIasi XapaKTepUCTUKA yueOHOM esITeIbHOCTH U COCTaBIICHNE
: e¢ mnana. OnpeneneHue
9.12 28 Bunel u nonynsauuu OCHOBOIIOJIATralOLUX TIOHATUM: Jluunocmuvie OBnasieHUEe METOAAMU
BUJI, KpUTEPUHU BUAA, apeall, OMyJIALUs, | HAy4HOTO MO3HAHMUs, UCIIOIb3yeMbIMU
POXIaeMOCTh, CMEPTHOCT, pyu OMOJIOTUUECKUX UCCIICIOBaHUSAX, B
12.12 29 Jadopamopnsie padomul MOKa3aTeNId CTPYKTYPhI HOMYIISLUY, MIPOLIECCE BHIMOJIHEHUS na60paTopH01?1u
IUIOTHOCTb, YUCICHHOCTh paboTs! «BrIsiBICHNE TPHUCTIOCOOICHUH
Ned. Onucanue BUIOB 110 Pa3BuTne 3BOTIONHOHHBIX OPTaHMW3MOB K BIMSHHUIO PA3IHIHBIX
MOP(HOJIOrHYECKOMY U1el, JBOMIOIMOHHAs Teopus Yapmsa | SKOJIOTHYECKHUX
KPUTEPHUIO. Hapsuna. CHHTETHYECKas! TEOPHS (axTopoB»
16.12 30 PaszButue HBOJIIOIIMOHHBIX HBOJIIOLINHU. HOHYHHHHH — Pe&‘lj]lﬂmMSHble CamMocrosgTenbpHas
Hmei AJIEMEHTapHas €INHUIIA IBOTIOLHH. nH(OPMaLMOHHO-TTO3HABATENIbHAS
19.12 31 JIBHKYIIHE CHITbI SBOJTFOLIHH, CBuIETEeIbCTBA IBOJIOIUH JeSITeIBHOCTD C PA3TUYHBIMU
VX BIMSHHE HA TeHO(DOH JKUBOH IPUPOJIBI UCTOYHUKAMHU HH(POPMAIIMHU O Pa3BUTUH
HONYJSALUK Omnpenenenre 0CHOBOMOIATAIOIINX SBOJIIOLIMOHHBIX UJIEH, €€ KpUuTHYecKas
23.12 32 ECTeCTBEHHbIH 0TGOP KaK TIOHATHH: (OPMBI €CTECTBEHHOTO OLIEHKAa M MHTEPIpeTaLHUs.
daxTop sBOMOLIH 0TOOpA: ABMKYIIHIH, dopmupoBanne cOOCTBEHHOW TTO3ULINT
26.12 33 DOpPMbI ECTECTBEHHOTO 0TGOpa CTa6I/IJ'II/ISI/Ipy}OUH.[I/II/II\/'I, J3PYNTHBHBIA | 110 OTHOIIEHHIO K 6I/IOJ'IOFI/£‘I€CKOI7I
30.12 34 MUKpOSBOTIOLIA 1 (pa3psIBaromuii) OHpe,I[eJ'IeHIE? nH(pOpMAaLINH, TTOTyIaeMOl U3 Pa3HBIX
MAKDOIBOMONHS OCHOBOIIOJIArAIOIINX MTOHATHH]! HCTOYHUKOB.
MaKpO3BOIIOLNS, MUKPOIBOIIOLHS,
13.01 35 Bunootpasosanme JMBEPTEHINS, PETIPOLyKTUBHAS
(reorpaguccoe, N300I, BUIOOOpa30BaHUE
9KOJIOTHYECKOE), KOHBEPTCHIIUS
(reorpagudeckoe, IKOJIOTHUECKOE), IlosnasamenbHule VIcTIONb30BaHHE
16.01 36 TMaboparopras paborales KoHBepreHuus. OnpenencHue cpeactB UKT B pemieHnr KOTHUTHBHBIX,
Ornncanne OCHOBOIIOJIATAIOIINX TOHATHIL: KOMMYHHUKATUBHBIX U
HpI/ICHOCO6JIeHHOCTI/I HaIpaBJICHUs 3BOJIIOLIUU: OpraHU3allMOHHbIX 3a/1a4, CBSI3aHHBIX C
OpraHu3Ma u ee O6uonmoruueckuit mporpecc, U3yYeHHEM OCHOBHBIX HAIIPABICHUIN
OTHOCHTEIHHOTO XapaKTepa Ouosorudeckuii perpecc, apoMopho3, | IBOIIOLUH.
20.01 37 Hanpasnerus ssomornun WANO0AIANTALNS, IeTCHEePALIHSL. PazBuTne nmo3HaBaTebHOTO HHTEpPECaA K
: Omnpezienienne 0CHOBOTIOIATAIOIINX N3y4YEeHHUIO OMOJIOTHH B MPOLIECcCe
23.01 38 Apomopdos, TIOHATHH: CHCTEMATHKA, N3y4YeHUs! JOMOJHUTEIFHOTO MaTepuaa
MAMOANANTANMA, ACTCHEpALIN OMHOMHUHAJILHOE HA3BAHUE, yueGHuKa
27.01 39 [TpunaMIE KIaccuduramm. CHUCTEMATUYECKUE KATETOPUM: THII,
Cucremaruka OTJIEN, KJIACC,0TPS, TIOPSIOK,
30.01 40 Kontponbsuas pabora Ne3 1o CEMEICTBO, PojL, BHJL
teme «[lonmyasnoHHO — BUIOBOM
YPOBEHbY»
Pa3zgen 5 DxocucremHublii ypoBeHb (8 u 16
3.02 41 DKOCHCTEMHBIH YPOBEHB: 001I1ast OKOCHCTEMHBIH yPOBEHB! Pecynamusnvie: TlponykTusHoe
XapaKTepUCTHKA. 001I1as1 XapaKTePHUCTHKA. oO0IIeHNe U B3aNMOJCHCTBHE B
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6.02 42 Cpena obutanus OpraHU3MOB Cpena oOuTaHusT OPraHU3MOB. TpoIrecce COBMECTHON yueOHOM
10.02 43 DKoJIOrHYeCcKie GaKTopsl 1 Okosormyeckue PakTopbl U UX JEATEIBHOCTH C y4ETOM TTO3HLIUH
VX BIMSIHHE HA OPTAH3MbI BIIMSTHUE HA OPTaHNU3MBI. JPYTUX yYaCTHUKOB AEATEIBHOCTHU MPU
13.02 44 DKOJNOrHUECKHE COOOIIECTBA TosiepaHTHOCTH U ajanTarLusl. 00CYXIeHIH 3aKOHOMEPHOCTEH
BHOLEHO3 [TpucnocobneHus opraHn3MoB K HacJIeOBaHUS IPU3HAKOB
17.02 45 DKOCHCTEMA. JEHCTBUIO 3KOJIOTHUECKUX (PAaKTOPOB
Knaccudukarms 5K0CHCTEM. OrperesneHne 0CHOBOMOMATAOIINX Pezynamugnvie. CaMOCTOSITEIIbHBIN
TIOHATHI:OMOTHYECKOE COOOIIECTBO KOHTPOJIb M KOPPEKITHS Y4eOHOi
20.02 46 VICKYCCTBEHHDIE SKOCHCTEMBI. (621’:)‘:;‘;‘*330)1( 5:(?;;?;;5: GMOreONeHO3, | neqTeLHOCTH C HCTIONB30BAHHEM BCEX
- > BO3MOJKHBIX PECYPCOB U JOCTIKEHHS
24.02 47 Buipl B3aMMOOTHOMICHHH (aHTPOTIOTEHHBIE) KOCHCTEMBI: MOCTaB/CHHBIX LeMleil U peatn3alun
OpraHu3MOB B SKOCUCTEME. arpoOMOIIeH03,9K0CHCTEMA TOPO/Ia, [UTAHOB JICATCIBLHOCTH.
27.02 48 Buzpl B3auMoOTHOICHAH ropoJIcKoi anmadT
OpraHM3MOB B SKOCHCTCMC Omnpenenenye 0CHOBOIIOIATAIOIIHX Jluunocmuwle JleMoHCTpanus BIaJCHUS
3.03 49 OkornornyecKas HuLIa. 3aKoH TOHSTHIT: HSUTPaIN3M, CHMONO3 A3BIKOBBIMU CPEICTBAMU. YBEPEHHOE
KOHKYPCHTHOTO HCKIIFOYCHHS (MyTyanmusM, IpOTOKOOIEpALI, TI0JIB30BAHKUE OUOIOTHYECKON
6.03 50 Bunosast u mpocTpaHCTBEHHASL KOMMEHCAJTI3M, HaXJIeOHIMYECTBO, TEPMUHOJIOTHEH B IIpeenax H3y4eHHOl
CTPYKTYPBI SKOCHCTEMBI KBapTHPAHTCTBO, TIAPA3UTH3M), TeMbI
10.03 51 [IumeBsie cBs3n XUIIHAYECTBO,aHTUOMO03 (aMEeHCAIIN3M,
B DKOCHCTEME aJUIeNIONaTHsl, KOHKYPEHIIHS),
13.03 52 [Iumessie cBs3U TEPPUTOPHATIEHOCTD, SKOJIOTHYECKAs Kommynuxamusnvie;, TIpomyKTHBHOE
B DKOCHCTEME HUIIIA, 3aKOH KOHKYPEHTHOTO OBIIeHNE 1 B3aNMOJICHCTBHE B
17.03 53 Kpyrosopor Beriects ucKoueHus OnpesencHue 5 NPOLIECCE COBMECTHON y4eOHOM
U IPEBpAICHUE SHCPTUN OCHOBOIIOJararomux 1nOoHATHHA: JIEATENBHOCTH
B 9KOCHCTE BHOBas CTPYKTYpa, ¢ Y4ETOM MO3ULMN APYTUX YYACTHUKOB
20.03 54 OKOJIOTHYECKAsH CYKIIECCHSL. HPOCTPAHCTBCHHAS CTPYKTYpa TESTENLHOCTH TIPU 00CYKIACHAN
coobmiecTsa, TpOPUIECKast CTPYKTYPA, | y3ygaeMoro mMarepuaia.
3.04 55 TToCICACTENS BIMANNA TIUIIEBast 1IEMb, TUIIEBas CETh,
NeATETBHOCTH IeI0BEKA H SIPYCHOCTB, aBTOTPO(BI, FETEPOTPOPHI,
3KOCHCTEMBI HPOAYIEHTbI, KOHCYMEHTBI,
704 56 O60BLLALLMMA YPOK 110 TeMe PELyLEHTEI. OOMeH BeleCcTBOM U
M SHepruen B akocucteme. IInmensie
«OKO CHCTEMHBIH - YpOBEHb
CBsI3H B 9KocucTeMe. THUIIbI MUIIEeBBIX
uenei. [IpaBuino sxonornyeckoit
TTMpaMUIbI
Pa3znen 6 buocgepuslii ypoBens (9 u) 12
10.04 57 VYuenue B. U. Bepnackoro o CamocrosiTeIbHOE ONpeiesieHUe LeIu JlnunoctHble CaMmocTosTEIbHAS
o6uochepe y4eOHOM e TEIbHOCTH M COCTaBIeHHe | MH()OPMAaIMOHHO-TIO3HABATEIbHAS
e¢ mrana.OnpeneneHne JIeSTENILHOCTD C PA3IMYHBIMU
14.04 58 . Buocdepa — mioGanbHas OCHOBOIIOJIATAIOIINX ITOHATHIL: HCTOYHMKaMU UH(POPMAIMU 00 yIeHUH
KOCHCTEMA. 6uocdepa, Hoochepa, KUBOE B. 1. Bepnazckoro o 6uocdepe, ponu
BEIIECTBO, OMOTEHHOE BEIIECTBO, YeroBeKa B M3MEHEHUH onocdepsl, eé
OMOKOCHOE BEIIECTBO KpPHUTHYECKAs OLICHKA U
17.04 59 Kpyrosopor Bemiect B 6uochepe
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OnpeneneHHe OCHOBOIIOJIararomImx

naTepnpeTanui. opmupoBanne

21.04 60 DBomownus 6Hocepsl TOHATHUMN: KPEALMOHU3M, THIIOTE3a COOCTBEHHOM
CTaIIMOHAPHOTO COCTOSIHUS, THIIOTE3a TTO3UIHAH TI0 OTHOIICHHUIO K
CaMOIIPOU3BOIBHOTO 3aPOXKICHUS O6nomornueckoi MHGOpMAIHH,

24.04 61 IIpoucxoxkaeHue JKU3HU Ha .

Jeae JKI3HH, THIOTE3a TAHCTICPMUH, MTOJTy9aeMOM U3 PAa3HBIX MCTOYHHUKOB.

THIIOTE3a OMOXUMHIYECKOH SBOMONNH, | Pa3BuTHe mo3HaBaTeNIFHOTO HHTEpECa K
abuorenes, runore3a PHK-mupa W3Y4YEHUIO OMOJIOTHH B MPOLIECcCe

28.04 62 OCHOBHBIE STallbI YBOMIOLIH Onpesienenne 0CHOBOIOIATAOIINX U3y4YEHHs JIONOJIHUTENLHOIO MaTepHaa

OpraHrdcCKoro Mupa MOHSTHIA: D0H, 3pa, IEPUOJI, ATOXA, yueOHUKA

5.05 63 HWrorosast arrecraius KaTapxei, apxeii,MpoTepo30ii, Jluunocmuvie CaMmoCTOSTENBHBIN

8.05 64 OCHOBHBIE ITAITBI BOIOITUN (haHepo30i, Maneo30ii, Me3030ii, KOHTPOJIb ¥ KOPPEKIIUS yUeOHOM
KaifHO301, KeMOPHiA, OPIOBHK, CHITY, JIeSITEILHOCTH C MCIOJIb30BAHHUEM BCEX

12.05 65 DBOMIOLHS YeI0BeKA JIeBOH, KapOOH, IepMb, TpHAC, fopa, BOSMOYKHEIX PECYPCOB LI I0CTIDKEHIA
MeJI, TTaJIeOreH, HEOTeH, aHTPOTIOTEH, MTOCTABJICHHBIX IIEJICH U pean3aiui
rosotieH. OnpenencHre TUTAHOB NI TEITHHOCTH.

15.05 66 DBOIOLMS YeT0BEKA
OCHOBOIIOJIATAIOIINX JleMOHCTpaIyst HaBBIKOB
MTOHATHI:aHTPOIIOTCHE3, YETIOBEK MTO3HABATEIHFHON pe(IICKCHH.

19.05 67 Porb yenosexa B Grocdepe pasymusiii (Homosapiens), Kommynuxamuesnvie IIponyKTUBHOE
aBCTPAJIONMUTEKOBBIE, JIIOAU o0llIeHNe 1 B3aMMOICHCTBHUE B

22.05 68 Ponp yenoBeka B Onocdepe (apxaHTpOIIBI, AJICOAHTPOIIHI, npoliecce COBMECTHOM yueOHoit

HEOAHTPOIIBI), COITHATIbHbIE (DaKTOPHI
aHTpoIIoreHe3a (TpynoBas
JeSITeIBHOCTb, OOIECTBCHHBII 00pa3
KHM3HU,pEdb, MBIIIUICHHE), PAChI
(eBporiconHAS, MOHTOJIOMTHAS,
aMepHUKaHOMTHAsI, HETPOUIHAS,
aBCTPAJIOMTHAS), PACH3M.

Porp wenoBeka B 6mocdepe. Uenosek u
sKoJlorndeckuit kpusuc. [lytn Bexozma
U3 9KOJIOTHYECKOTO KPU3HUCA.
[Ipob6aems! ycToOHIMBOTO
pasButus./lepcnekmugsl pazeumust
buonozuiecKux Hayx

JeSITeTIBHOCTH C
y4€TOM MO3ULUI IPYTUX YYACTHUKOB
JeSITeIbHOCTH.

Pecynamuenvie JlemoHCTpanus
BIIAJICHHS S3BIKOBBIMU CPEICTBAMH.
YBepeHHOE M0JIb30BaHNE
OHMOIIOTUYECKON TEPMHUHOJIOTHEH B
npejenax U3y4eHHOW TEMbI

6. IEPEYEHb YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O OBECITEYEHMUSI.
MarepuallbHO-TEXHUYECKOE OCHAI[EHUE KaOnHeTa OMOJIOTUH HEOOXOMMO JIJIsl OpraHU3aIMH Mpolecca 00ydeHus B 1essiX peanusanun TpedoBanuit @I'OC o
JTOCTIKEHUH PE3yIbTaTOB OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl. B kabrHeTe OMONIOTHHOCYIIECTBISIFOTCS KaK ypouHasi, TaK U BHEYPOUHAS
(dhopMbl yueOHO-BOCTTUTATEIIBHOUICATETLHOCTH C YUAIITUMUCH.

JlaboparopHblif HHCTpYMEHTapUii HEOOXOAMM KaK JIJIsl YPOUHBIX 3aHSTUMN, TaK U JIJIS MPOBEICHUS HAOMIONEHUH 1 UCCTIeIOBaHHM B IPUPOJIE, TOCTAHOBKHU
1 BBIIIOJIHCHHS OIBITOB, B HEJIOM — UIA p€ain3allii HAYUYHBIX METOJOB U3YUCHUA )KMBBIX OPTaHU3MOB.

HarypanbHble 00BEKTHI UCIIONB3YIOTCS KaK MPH U3YYEHHH HOBOTO MarepHalia, Tak M MPHU MPOBEACHUN UCCIIEAOBATEIbCKUX PadOT, MOATOTOBKE MPOEKTOB,
0000IICHNH ¥ CHCTEMAaTHU3aIH, TOCTPOSHUHN BBIBOJIOB C YUETOM BBIMTOTHEHHBIX HAOIIOICHU.

Y4eOHbIe MOJIENH CTYXaT JJIs JIEMOHCTPAIMH CTPYKTYPhI U B3aMMOCBSI3€H pa3IUnYHBIX OMOTOTUYECKUX CUCTEM M ISl peaTn3allii MOACTUPOBAHUS KaK
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mpolecca U3yueHus U TO3HAHUS, Pa3BUBAIOIIETO AKTUBHOCTh U TBOPUECKHE CITOCOOHOCTH 00yUaIOIuXCs.
B xoMIJIeKT TeXHU4YEeCKUX M HH(POPMALHOHHO-KOMMYHUKATHBHBIX CPECTB 00y4eHusl BXOAAT:
JAupakTuyeckoe odecneyeHue yueOHOro npouecca:

l.
2.
3.

4.
5.

Y4eOHbIe MaTepuaibl WILTIOCTPATUBHOTO XapakTepa (OMOpHbIe KOHCIIEKTHI, CXEMBbI, TaOJIUIIbI, TUarpaMMbl, MOAEIHU U JIp.);

Y4eOHble MaTepralibl HHCTPYKTUBHOTO XapakTepa (MHCTPYKIMHU 0 OPTaHU3AIMH CaMOCTOSATEIIbHOM Pa0OThI yYaIuxcs).

WucTpyMeHTapuil AMarHOCTUKH YPOBHSI 00y4EHHOCTH y4Yaluxcs (CpecTBa TEKYIIEro, TEeMaTu4eCKOro U UTOrOBOTO KOHTPOJISl YCBOCHUS
YUYAIIUMUCS COJEPKAHU OHOIOTUYECKOT0 00pa30BaHMs).

BapuaHTbl pa3HOYpOBHEBBIX M TBOPUYECKUX JOMAIIHUX 3a/1aHUH.

Marepuanibl BHEKIACCHON U y4eOHO-HCCIEI0OBATENBLCKOM PabOThI IO IPEAMETY (TIepeueHb TEM MPOCKTHON U MCCIIEI0BATEILCKONW PaboThI 1O
yaeOHOM qucruIuinHe, TpedoBanus k Y UP, pekomenyemast mureparypa).

Cnmcok ureparypsbl:

l.
2.
3.

buonorus (Bech mikoiapHbIN Kype B cxemax u Tabmuiax) / A.FO.Mounnesa. — M.: Dkemo, 2015.

buonorus B Bonpocax u orBerax. Beimyck 2. Metoauueckoe nocodue. — M., Toapuiectso Hayunsix uzganuii KMK, 2013.

buonorus. 6-11 xnaccel. KOHCIIEKTHI ypOKOB: ceMUHapbI, KOH(GepeHnH, (JOpMUPOBAHUE KITIOUEBBIX KOMIIETeHIUH / aBT. — cocT. I.H.®@aceBuy u ap.
— Bonrorpaz: Yuutens, 2009. buonorus. 6-11 kimaccer: cekpersl 3G (HEKTHBHOCTH COBpEMEHHOTO ypoka/ aBT. — coctT. H.B.JIstmrenko (1 ap.). —
Bonrorpan: Yuurens, 2014.

buonorus. 6-11 kmaccel. KoHCTIeKTH ypoKoB: ceMuHapbl, KOH(epeHIuH, (GOpMUPOBAHNE KITIOYEBBIX KOMIETEHIHI / aBT. — cocT. I.H.®DaceBud u np.
— Boarorpan: Yuurens, 2009.
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