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Pa3zgen 1. llossicHUTEIBLHASA 3aIMCKA

Pabouas nmporpamma coctaBieHa B COOTBETCTBHH ¢ TpeboBaHusiMu denepaabHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOrO CTaHAapPTa CPETHEr0 OOIIETOo
oOpa3oBaHus, YTBEpXKACHHOrO Tmpukazom MunoopHayku P® ot 17.05.2012 roma Ne 413 «O06 yrBepxkaeHun DenaepanbHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTebHOIO CTaHAapTa CpeaHero odmiero oopazoBanus» B peaakiuuu ot 29.06.2017 roma; mpuMepHOH IPOrpaMMBbl IO y4€OHBIM MpeAMETaM: OHOJIOTHS
10-11 kuacc, ¢ yueToM aBTOpCKO# mporpammsl 1o 6uonoruu uist 10-11 kmacca , cocraBnennoit rpynmnoii aBtopos: B.B. [laceunuk, I'.I'.11IBenos, T.M.E¢dumosa,
10-11 xnaccel 6a30BbIit ypoBeHb, cepust Jlunus xusnu. [lpennaraemas padouas nmporpamMma peanu3yercs MpH UCHOIb30BaHUH y4EOHHUKOB
«buonorus. 10 kiace» u «buonorus 11 kmace» nmoxa penakuueii mpodeccopa B.B.I1aceunnka cepust «JIMHUS KU3HIY.

[Tporpamma pa3paboTaHa ¢ y4eTOM aKTyalbHbIX 33/1a4 O0yueHUs, BOCIUTAHUS U Pa3BUTHS oO0yyaronmxcs. OHa yYUTHIBAET YCIOBHS, HEOOXOAUMBIE JUIS
Pa3BUTHA JIUYHOCTHBIX U TIO3HABATEJIbHBIX KAYECTB 00YJarOIIUXCS.

[Iporpamma BKITIO4YaeT 00s3aTENBHYIO YaCTh Y4€OHOTO Kypca, H3nokeHHyIo B «[IpuMepHoil 0OCHOBHOW 00pa3oBaTeIbHOM MporpaMme Mo OMOJIOTHH Ha
YPOBHE CpeaHero o01ero oopazoBanus», u paccuntana Ha 70 gacoB. B Hell cofepKuTCsi IpUMEPHBIN NIEpEeYeHb JTa00PaTOPHBIX M MPAKTHUECKUX paboT (HE BCe
13 KOTOPBIX 00s3aTeNbHBI IS BHIIOTHEHUS ), 11 TPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS B IIKOJIE.

OcBoeHme mporpaMMbl 10 OMOJIOTUN 00ECIIEYNBACT OBJIAZCHUE OCHOBAMH YU4eOHO-MCCIIEIOBATEIbCKON ICATEIIbHOCTH, HAYYHBIMH METOAAMHU PEIICHUS
Pa3IMYHBIX TEOPETUUYECKHUX U MPAKTUYECKUX 3a/1a4.

N3yuenne 6uonoruu Ha 6a30BOM ypOBHE OPUEHTUPOBAHO Ha oOecriedeHne o011eo00pa3oBaTeIbHON U O0IIEKYIbTYPHON NOATOTOBKY BBIITYCKHUKOB.

Ha 6a3zoBoM ypoBHe u3yuenue rpeamera «buonorusy B yacTu GOpMUPOBAHUSA Y YUALTUXCS HAYYHOT'O MUPOBO33PEHHUSI, OCBOCHHSI OOIIIEHAYYHBIX METOIOB,
OCBOCHHS MPAKTUYECKOTO MPUMEHEHUS! HAYYHBIX 3HAHWH OCHOBAHO HAa MEKIPEAMETHBIX CBS3SX C MpeAMEeTaMH 001acTeil eCTECTBEHHBIX, MATEMATUYECKUX U
I'YMaHHUTapHBIX HaYK.

Paznen 2. O0mas xapakTepucTuKa y4eGHOro npeamera

B cucreme ectecTBeHHO-HAYYHOT'O 00pa30BaHUsl OMOJIOTHS KaK y4eOHBIH MpeIMeT 3aHUMaeT BaXKHOE MECTO B (DOPMHUPOBAHUH: HAYYHON KapTHHBI MUPA;
(YHKIIMOHATBEHON TPaMOTHOCTH, HEOOXOIUMOM B TIOBCEAHEBHOM KM3HHU; HABBIKOB 3JI0POBOTO M 0€30MACHOTO JUIsl YEJIOBEKAa M OKpYKaromiel cpenbl obpasa
KU3HHU; SKOJOTHYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOILIEHHUS K XHBOW MPUPOJE U YENOBEKY; COOCTBEHHOH MO3UIMH MO OTHOIICHUIO K OMOIOTHYECKOU
nH(pOpMaIUK, MOJydyaeMOW W3 Pa3HBIX HCTOYHUKOB. M3ydenwe Ouosoruu co3maeT ycioBHs JUisi (OPMUPOBAHHUS Yy OOYYAIOIMIUXCS HHTEIUIEKTYaTbHBIX,
IpaxIaHCKUX, KOMMYHUKATUBHBIX U NHGOPMAITMOHHBIX KOMITETEHITHIA.

N3ydenne kypca «bHOTOTHS) B CTapIlIeH IMIKOJIE HAITPaBJIECHO Ha PEIICHUE CIAEAYIONX 3a1a4:

1) dopmupoBaHHE CUCTEMbI OHOJIOTMUYSCKUX 3HAHHI KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHHBI MUPAa;
2) PasButue TMYHOCTH O0YUAIOIINUXCS, UX WHTEIUICKTYaIbHOE M HPABCTBEHHOE COBEPIIICHCTBOBAaHUE, (POPMUPOBAHUE Y HUX TYMaHUCTHUYCCKHX OTHOIICHHE

1 DKOJIOTUYECKHU 11eTIeCO00Pa3HOTO MOBEJCHHUS B OBITY M TPYAOBOU JEATEILHOCTH;

3) BeipaboTky moHUMaHUsI 00IIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH OMOJIOTHH, a Tak)Ke ((OPMUPOBAHKE OTHOIICHHS K OMOJIOTHU KaK BO3MOXHOI 00J1aCcTH

Oyayiiel MpakTHIeCKOU eATeTbHOCTH.

Ilenn Oumomornyeckoro oOpa3oBaHUsA B cTapiied mikoie (OPMYIUPYIOTCS Ha HECKOJBKUX YPOBHSX: TI00ATbHOM, METANpPEAMETHOM, JTUYHOCTHOM U
MIpeIMETHOM, Ha YPOBHE TpeOOBaHUM K pe3ybTaTaM OCBOCHHUS COAEPKAHUS MMPEAMETHBIX TPOrpaMMm.



['moGanpHbBIE 11ETHM OMOJIOTHYECKOTO 00pa30BaHMs SBIISIOTCS OOIMMMH JIJIT OCHOBHOM M CTapIIel IMIKOJIBI M OMPEIEISIIOTCS COIMATbHBIMU TPEOOBAHUS MU, B TOM
YUCJIe U3MEHEHHEM XapakTepa M CIIOCOOOB OOIICHHUS M COIMAIbHBIX B3aUMOJCHCTBUA (0OBEMBI M CHOCOOBI IMOJTyYEHUS WH(POPMALMH IMOPOKIAIOT P
O0COOCHHOCTEH pa3BUTHsI COBPEMEHHBIX MOAPOCTKOB). Hambosee mpoAyKTUBHBIMU JIJIsl PEIICHHS 33a71a4 Pa3BUTHUS TMOJPOCTKA SIBISIFOTCS COIMOMOpAJIbHAS U
WHTEJUICKTyaJIbHAsl B3POCIIOCTb.
[TomuMmo 3TOTO, TII0OANTBHBIC e (OPMYITHPYIOTCS C YIETOM PACCMOTPEHUSI OMOJIOTHYECKOTO 00pa30BaHuUs KaKk KOMIIOHEHTa CHCTEMbI 00pa30BaHUs B
1IEJIOM, TTOATOMY OHH SIBJISIOTCS HanOoJiee OOIMMH M COIMATIbHO 3HAYUMBIMH.
C y4€ToM BBIIICHA3BAaHHBIX MMOXO0I0B TTI00aTHHBIMU IENIIMA OHOJIOTHYECKOTO 00PAa30BaAHHUS SIBIISFOTCS
- COlMAJIM3AIUs 00YJArOITUXCS KaK BXOXKJICHUE B MUP KYJbTYPHI U COITMATIBHBIX OTHOIICHHH, 00ECIIEYMBAIOIIEe BKIIOUYCHUE YUAIIUXCS B TY WIM UHYIO TPYIITY
160 OOIIHOCTH — HOCHUTEJNS €¢ HOPM, IICHHOCTEH, OpUEHTAINi, OCBAUBAEMBIX B IIPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOU TPUPO/IBI;
- IPUOOIICHNE K [T03HABATEIBHON KYIbType KaK CHCTEME MO3HABATENbHBIX (HAYYHBIX ) IEHHOCTEH, HAKOTIEHHBIX 00IIECTBOM B cpepe OMOIOrHUecKOi HayKu.
[Tomumo 3TOTO, OMOTIOTHYECKOe 0OPA30BAHKE HA CTAPIICH CTYIICHH MTPU3BAHO 00SCIICUUTH:
- OPUEHTAIMIO B CHCTEME dTUUECKUX HOPM U IIEHHOCTEH OTHOCUTEIHHO METOJIOB, PE3yIbTATOB U JOCTHXKEHUN COBPEMEHHOM OMOJIOTHYECKON HAYKH;
- pa3BUTHE MO3HABATENBHBIX KAYECTB JIMYHOCTH, B TOM UYHKCJE MMO3HABATEIBHOIO MHTEpeca K U3yYEHUIO OOMIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH M CaMOMY
MIPOLIECCY HAYYHOTO MMO3HAHUS;
- OBJIaJIcHUE Y4eOHO-TI03HABATEILHBIMH U IIEHHOCTHO-CMBICIIOBBIMH KOMITETEHTHOCTSMU T (DOPMHUPOBAHMSI IO3HABATEIILHOW U HPABCTBCHHON KYJIBTYPHI,
HAyYHOTO MUPOBO33PEHHUSI, a TAKKE METO0JIOTHEe OMOIOTHYECKOro SKCIIEPUMEHTA U JIEMEHTapPHBIMU METOIaMU OMOJIOTUYECKUX UCCIIEIOBAHMIA;
- (opmupoOBaHUE FKOJIOTHIESCKOTO CO3HAHMS, [IGHHOCTHOTO OTHOIICHUS K )KUBOH MPUPOJIC U YCTIOBEKY.

Pa3nen 3. MecTo yueOHOT0 npeaMeTa B Y4eOHOM IJIAHE.

Pabouyast mporpaMma paccurtaHa Ha ImpoBeieHHe 1 yaca KJIaCCHBIX 3aHATHI B HEIGNIO NPH U3ydeHHH npeaMera B TeueHue aByx Jjet (10 u 11 kmacchr).
OO0r11ee KOIMYECTBO YIEOHBIX YacOB 3a JBa rojia ooyueHus coctasisiet 70, u3 Hux 35 4 (1 4. B Henento) B 10 knacce, 35 4. (1 4. B Hepeno) B 11 kiacce.

Kypcy 6uonorun Ha cTyneHu cpeaHero oOuiero oOpa3oBaHUs MPEALIECTBYET Kypc OMOJIOrMH, BKIIIOYAIOIIUI 3JI€MEHTapHbIe CBEIEHUS 00 OCHOBHBIX
ouonornueckux odObekTax. CopepkaHue Kypca OMOJOTUM B OCHOBHOW IIKOJIE CIIY’KUT OCHOBOM JUIsl M3y4eHHs] OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEM,
TEOpHii, 3aKOHOB, TUIIOTE3 B CTapILEil 1IKoJIe, I/1e 0c000€ 3HaYeHHEe MPUOOPETat0T MUPOBO33PEHUYECKHE, TEOPETUUECKUE TTOHATHSL.

Takum o0pa3om, cozepkaHre Kypca OMOJIOTHH B CTapIel mkose 0osee MojJHO pacKphIiBaeT 001Ire OMOIOTMYECKHE 3aKOHOMEPHOCTH, POSIBIISIOIIUECS Ha

Pa3HbIX YPOBHSIX OpraHU3alluy )KUBOU IPUPOJIBI.
Paznen 4. JInuHoCcTHBIE, MeTaNIpeAMETHBIE M MIPeIMeTHbIE Pe3y/IbTAThl 0CBOCHHs Y4eOHOIo NpeaMeTa

HCHTCHLHOCTB O6pa30BaTCHBHOP0 YUPCKACHUA O6LLICFO O6pa3OBaHI/I$I B O6y‘-ICHI/II/I OnoJIOruu B CpC,Z[HCﬁ HIKOJIC JOJIXKHa OBITh HalrpaBJICHa Ha JOCTUXKCHUC
O6y‘{aIOIJ_II/IMI/IC$I CICAYIOIMUX JTUIYHOCTHBIX PE3YJIbTATOB:



1) Peanu3anuu 3THUECKUX YCTAHOBOK ITO OTHOILICHUIO K OMOJIOTHYECKUM OTKPBITHSIM, UCCIICIOBAHUSM H HX Pe3yJIbTaTam;

2) Tlpu3HaHUs BBICOKOW LICHHOCTH YKH3HHU BO BCEX €€ MPOSIBICHHSX, 30POBbS CBOCTO H IPYTHX JIIOJCH, pean3alliii YCTAaHOBOK 3/I0pOBOro 00pasa
KH3HU;

3) CdhopMHPOBaHHOCTH MMO3HABATEIbHBIX MOTHBOB, HAlPaBJICHHBIX Ha IMOJYyYEHHUE HOBOTO 3HAHHUS B 00JIaCTH OMOJIOTHUH B CBS3U C Oymaymiei
npoeCCHOHATLHON IEATEIbHOCTHIO WM OBITOBBIMU IPOOJIeMaMu, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOT'O 3[J0POBbS U 3KOJOTMYECKON
0€30I1aCHOCTBIO.

MeTal’Ipe[[MeTHLIMI/I pe3yjJdbTaTaMi OCBOCHHS BBIITYCKHUKAMU CTapHJGﬁ LIKOJIBI 0a30BOr0 Kypca OHOJIOTUHU SIBJISIIOTCS:

1)

2)

3)

4)

OBrazeHue CoCTaBISAIONIMMU UCCIIEIOBATEILCKOM U MPOEKTHOM J1eATEIbHOCTH, BKJIIOYasi YMEHUSI BUJETh MPoOeMy, CTaBUTh BOIPOCHI, BBIIBUTaTh
THIIOTE3bl, J1aBaTh ONPEACICHHUS MOHATUSAM, KIACCH(PHUIMPOBATh, HAONIIOAATh, MPOBOIUTH SKCIEPUMEHTHI, JI€JIaTh BBIBOJABI M 3aKIIOYCHUS,
CTPYKTYpUPOBaTh MaTepuall, 3allluliaTh CBOU UJIEU;

YMmenue pabotaTh ¢ pa3HbIMU HCTOYHUKAMU OMOJOTHYECKOW MH(MOPMALIUU: HAXOJUTh OUOJIOTHYECKYI0 MH(GOPMAIUIO B PA3IMYHBIX HCTOYHUKAX
(yueOHUKe, HAy4yHO-TIOMYJISPHON JHUTEepaTrype, OUOJOTMYECKUX CJIOBapSAX M CIPABOYHUKAX), aHAIM3UPOBATh U OLIEHUBATh HWH(GOpPMAIIHUIO,
peoOpa3oBbIBATH HHPOPMAIINIO U3 OJTHOU (POPMBI B APYTYIO;

CriocoGHOCTD BbIOUpPATh LIETEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEUCTBUAX U ITOCTYIIKAX I10 OTHOLLIEHUIO K )KMBOW IPUPOJIE, CBOEMY 370POBbIO
1 3J0POBBIO OKPYKAIOILIKX;

YMeHue afieKBaTHO HCIOJb30BaTh PEUYEBBIE CPEACTBA Uil AMCKYCCUM M apryMEHTallud CBOEH MO3UIUH, CPABHMBATh Pa3HbIe TOUKU 3PEHUS,
apryMEHTUPOBaTh CBOIO TOUKY 3pEHHUs, OTCTAUBATh CBOIO MO3UIIUIO.

IIpeaMeTHBIMM pe3yJbTATAMH OCBOCHHS BBIMTYCKHUKAMH CTAPIIEH MIKOJBI Kypca OMOJI0THH 0a30BOTO YPOBHS SIBIISTFOTCSI:
B no3HaBaTe/IbHOM (MHTEJIEKTYaJIbHOM) cepe:

1)

2)

3)

4)

5)
6)

7)

XapakTepucTrKa coJiepKaHusl OMOJIOTHYECKUX Teopui (KJIeTOUHasl, YBOJIOIIMOHHAs Teopus [lapBuHa); yaenus: Bepuaackoro o 6uocdepe; 3akoHOB
MeHiens, 3aKOHOMEPHOCTEH M3MEHYMBOCTH; BKJIaJIa BBIIAIOIIMXCS YICHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

Bbienenue cymiecTBEHHBIX MPU3HAKOB OMOJOTMYECKHX OOBEKTOB (KJIETOK: PACTUTEIBHBIX M KMBOTHBIX, JOSACPHBIX M SJIEPHBIX, MOJIOBBIX U
COMAaTHUYECKHX; OPraHU3MOB: OJHOKJIETOUHBIX U MHOT'OKJIETOYHBIX; BUJIOB, SKOCHCTEM, OHOC(ephl) U MmporeccoB ( 0OMEH BEIIECTB, pa3MHOKEHHE,
JieJICHUE KJIETKH, OIUIO0TBOPEHUE, JICHCTBHE €CTECTBEHHOTO U HCKYCCTBEHHOTO 0TOO0pa, (hopMUpOBaHHE MPUCTIOCOOTIEHHOCTH, 00pa30BaHNUEBUIOB,
KpYroBOPOT BEILIECTB U MPEBPAILEHUE SJHEPTUU B IKOCUCTEMaxX U Ouocdepe);

OObscHeHne ponu OMOJIOTHH B (OPMHUPOBAHUU HAYYHOIO MHUPOBO33pPEHUS; BKJIaZa OMOJOTMYECKHX TEOpUH B (OPMUPOBAHHE COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA; OTPUIATEIHHOTO BIIMSHUS aJIKOTOJIS, HIKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE UECIIOBEKA; BIIMSTHHAC
MYTareHOB Ha OPraHU3M YeJIOBEeKa, SKOJIOTMYECKHX (PaKTOPOB HA OPraHMU3MbI, IPUYMH HBOJIOIMH, U3MEHSIEMOCTH BHJIOB, HApYILIEHUH pa3BUTHUS
OpPraHU3MOB, HACJI€JICTBEHHBIX 3a00JI€BaHUN, MyTalluld, YCTOHYUBOCTH U CMEHBI SKOCUCTEM;

[TpuBenenne noka3aTenbCTB (ApryMEHTAIMs) €AMHCTBA KHUBOW M HEKUBOW TPUPOBI, POACTBA KUBBIX OPTaHU3MOB; B3aMMOCBSI3€H OpPraHU3MOB H
OKpY>KaroIel cpesibl; He0OXOJMMOCTH COXPaHEHHsI MHOT00Opa3us BUJIOB;

YMeHue nonb3oBaThCsi OMOTOTUYECKON TEPMUHOIOTHEN M CUMBOJIMKOM;

Pemrenne sieMeHTapHBIX OWMOJIOTHYECKUX 3a/1ad; COCTABJICHHE DIIEMEHTAPHBIX CXEM CKPEUIMBAHUS M CXEM IepeHOca BEIIeCTBAa W JHEPTHH B
IKocHcTeMax (IIeNy MUTaHus);

Omnucanue oco6eit Mo MOp(HOIOTHIECKOMY KPUTEPHIO;



8) BrlsBieHHE H3MEHYMBOCTH, MPUCIOCOOIEHUN OPraHU3MOB K Cpele OOMTaHWs, MCTOYHHKOB MYTarcHOB B OKpYy»Karolied cpene (KOCBEHHO),
AHTPOTIOTEHHBIX U3MEHEHHH B SKOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B SKOCHCTEMaX Ha OMOJIOTHYECKUX MOJIEISIX;

9) CpaBHeHHE OHOJIOTHYECKHX OOBEKTOB (XMMHYECKHU COCTAaB TEJ JKUBOW M HEKUBOW HPHUPOJIBI, 3aPOJIBIII YEIIOBEKA U JPYrHMX MIICKOIUTAIOIIHX,
MPUPOJHBIE YKOCUCTEMBl M arpo’KOCHUCTEMBI CBOCH MECTHOCTH), MPOIECCOB (€CTECTBEHHBI M HMCKYCCTBEHHBIH OTOOp, MOJOBOE M Oecroioe
pasMHOXeHre) U (OPMYITHPOBKA BHIBOJIOB HA OCHOBE CPaBHEHHS.

B 11eHHOCTHO-OpHEeHTAIlMOHHOI cepe:

1) AHanu3 W OllGHKAa Pa3IUYHBIX TMIIOTE3 CYIIHOCTH JKU3HH, MPOUCXOXKICHHUS YEeIOBEKa M BO3HHUKHOBEHHS XHM3HHU, TIIOOATBHBIX JKOJOTHYECKUX
npobJeM U MyTel UX peleHHs, MOCIEACTBUN COOCTBEHHOHN NESITEILHOCTH B OKPY)KAIOIIEH cpeze; OMoNorndeckoi nH(popMaIim, moxydaeMon u3
Pa3HbBIX UCTOYHUKOB;

2) OrleHKa STHYECKMX AacClEKTOB HEKOTOPHIX MCCIICAOBAHUN B 007acTH OHOTEXHOJIOTHH (KIOHHPOBAHUE, HCKYCCTBEHHOE OIUIOOTBOPCHUE,
HAIpPaBIIEHHOE U3MEHEHHE T€HOMA).

B cdepe Tpya10BOii 1eATEJIBHOCTH: OBIAICHUE YMEHUSIMHU U HABBIKAMU TTOCTAHOBKU OMOJIOTHYECKHUX IKCTICPUMEHTOB M OOBSICHEHUS HX PE3y/IbTAaTOB.
B cdepe Ppusuueckoii aesitesbHOCTH: 000CHOBaHHME M COOJIOACHHE Mep NMPO(UIAKTHKH BHPYCHBIX 3a00JI€BaHMIA, BPEIHBIX IMPHUBBIYEK (KypeHHE,
ynoTpeOaeHUe aJKOToJIsl, HAPKOMAHHUs); IPABHJI IOBEJICHUS B OKPYKAIOILEH cpefie.

Pasnen 5. Conep:kanue yueGHOro nmpeamera.
buoJiorusi Kak KOMILIEKC HAYK 0 KUBOH NpUpoIe

buonorus kak KOMIUIEKCHas HayKa, METObl HAyYHOTO MMO3HAHUs, UCTIOIb3yeMble B Ouonoruu. Cospementnvie Hanpagienus 6 ouonoz2uu. Pornb 6nonoruu
B (hopMUpOBaHUYU COBPEMEHHOM HAYYHOM KapTHHBI MUPA, TPAKTUYECKOE 3HAUYECHNE OMOJIOTHUECKUX 3HAHUH.
buonorudeckne cuctemsl Kak MpeaMeT U3ydeHus OHOJIOTHH.

CTpykTypHbIe M (PYHKIIHOHAJIbHBIE OCHOBBI KU3HU.

MonekynsipHble OCHOBBI )kM3HHU. Heoprannueckue BemiecTsa, ux 3HaueHue. OpraHnyeckue BeniecTBa (YriaeBobl, IUIUAbIL, OeNKU, HYKJIEHHOBBIE
kuciotsl, AT®) n ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue sewyecmsa knemru. Hanomexunonozauu 6 buonozuu.

[{rronorusi, METOAbI HUTONOTUHU. PO KJI€TOYHON TEOPUHU B CTAHOBIIEHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa. KileTku npokapuor u
9yKapHOT. OCHOBHBIE YaCTH M OPTaHOMIBI KJIETKH, UX (QYHKIIHH.

Bupycsl — HekeTouHble (GOPMBI KU3HU, MEPBI TPODUTAKTUKH BUPYCHBIX 3a00JI€BaHUI.

XKuznenesrenbHocTh kineTku. [Inmactuyeckuii oomen. doTocuHTe3, XeMocuHTe3. bruocunTres Oenka. DHepreTHueckuii oOMeH. XpaHeHue, nepeaada u
peanu3alys HacJleCTBEHHOW HHpopManuu B kieTke. ['eH, reHoM. [ enomuka. Brusnue napko2ennbix 6ewjecms Ha npoyeccol 8 Kiemke.

Knerounslif nuki: naTepdasza u geneHue. MuTos u Meiios, ux 3HayeHne. CoMaTHUECKUE U TIOJIOBbIE KJIETKH.

Opranusm
Opranusm — eIMHOE 1IEJI0E.



XKusnenesarenbHOCT, OpraHu3Ma. Perymsaius GyHKIWHA opraHusMa, romeocras. PasMHokeHwe opranm3moB ( Oecrmojoe W 1oj0Boe). Crnocobwl
PA3MHOXCeHUs Y pacmeHull u sxcusomusix. IHANBUAYaIbHOE pa3BUTHE opraHu3Ma (oHToreHes). [IpuunHbl HapymieHUi pa3Butus. PenpoaykTuBHOE 310pOBbE
YeJIOBEKA; MOCIEICTBUS BIMSHUS AIKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BEIECTB HA SMOPHUOHAIBHOE PAa3BUTHE UEIIOBEKA. JKU3HEHHble YUKIbI PA3HBIX 2PYNN
OpP2aHU3MO8.

['enetuka, Meroabl TreHETHKU. [‘eHeTHyeckas TEPMHUHOJOTUS M CHMBOJIMKA. 3aKoHBI HacieicTBeHHOCTH [.Mengens. XpomocomHas Teopus
HacnencTBeHHocTu. Onpezenenue nojua. ClemieHHOe ¢ TI0JIOM HaclieI0BaHHe.

I'enetuka uenoBeka. HaciencTBeHHBIC 3a00IeBaHUS YEIIOBEKA M MX TPEAYNPEXICHNE. DTHUESCKHE ACTIEKThHI B 00JIACTH MEIUIIMHCKON TeHETUKH.

['enoTtun u cpena. Henacnencrsennas usmeH4nBocTh. Hacnencrsennas nuaMeH4uBoCTh. MyTanuu. MyTareHsl, UX BIMSHHE Ha 3J0POBbE YETIOBEKA.

JlomecTukanus 1 cenekuus. MeTo bl cesiekunu. bruotexHomorus, e¢ HanpaBiIeHUs U IEPCIIEKTUBBI Pa3BUTUA. BuobezonacrHocmo.

Teopus 3BOJTIOLNHA

PazButne 3BONMIOIIMOHHBIX UCH, 3BOMONIMOHHAs Teopusa Y.[lapBuna. CuHTeTHYECKast TeopHs dBOTONMH. CBUIETENHCTBA IBOJIOIMH KUBOU TTPUPOIBI.
MuxkposBontouus U Makpo3Bosrouus. Buz, ero kpurepuu. [lonynsauus — sneMeHTapHas €IMHULA 3BOJIIOLMU. J[BHKylMe CUiIbl DBOJIIOLUU, UX BIMSIHUE HA
reHooH1 monyssauu. HarpasiieHUs SBOJIIOIIHH.

MHOFOO6p33HC 9BOJIIOLIUHA KaK PE3YyJIbTAT 3BOJIFOINH. HpI/IHL[I/IHBI KJ'IaCCI/I(i)I/IKaI_II/II/I, CHUCTCMAaTHKa.

Pa3zButHe ;ku3Hu HA 3emiie
['unoTte3sl IPOUCXOKACHUS )KU3HU Ha 3emiie. OCHOBHBIE ATAlbl SBOJIIOLIMHA OPTaHUYECKOI0 MUpa Ha 3eMIIe.

CoBpeMeHHbIE IPECTABICHUS O IPOUCXOXKICHNUHU YelIOBeKa. DBOIIOIUS YeJoBeKa (aHTponorenes). JIBuxymie cuiibl aHTpornorenesa. Pacel uenosexa ,
UX MPOUCXOKJIECHUE U €UHCTBO.

Opranun3msl 1 OKpysKaIas cpeaa

[TpucnocoOneHns OpraHu3MOB K JEHCTBUIO KOJIOTUYECKUX (PaKTOPOB.

buoreonienos. Dxocucrema. PaznooOpasue sxocucteM. B3amMOOTHOIIEHHS MOMYIANNN Pa3HBIX BHIOB B dKOCHUCTeMe. KpyroBopoT BEmIECTB M IMOTOK
SHEPIUH B IKOCUCTEME. Y CTOMYMBOCTD M AMHAMUKA dKocucTeM. [lociecTBUs BIUSHUS JeSITEIbHOCTH YeloBeKa Ha sKkocucTeMbl. CoxpaHeHrne OMopa3Hoo0pas3us
KaK OCHOBA YCTOHYHNBOCTH YKOCHUCTEMBI.

Crpykrypa 6uochepsl. 3aKkOHOMEPHOCTH CcyliecTBOBaHus ouocheprl. Kpyzosopomwi eeuecma 6 buocghepe.

['moGanbHBIE aHTPOTIOr€HHbIE U3MEHEHUs B buocdepe. [IpodbiemMsl ycTOHYMBOro pa3BUTHS.

Ilepcnexmuebwt pazeumus 6UOI02UYECKUX HAVK.

[TpumepHbIi nepedeHs 1ab0paTOPHBIX U MPAKTUUECKUX padoT (Ha BBIOOP yuuTeNs)
1. Hcnonb3oBaHuE pa3InYHBIX METO/I0B U3yUEHUSI OMOIOTMUYECKUX OOBEKTOB.
2. TexHUKa MUKPOCKOITHMPOBAHUSI.

3. H3yueHue KJIETOK pacTEHUH U KUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax 1 X OMUCaHHE.
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[Tpurorosnenue, paccMaTpUBaHUE U OMTUCAHNE MUKPOIIPENAPATOB KJIETOK PACTCHUM.
CpaBHeHuE CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX, TPUOOB U OaKTEpUH.

W3yueHne ABMKEHHS IUTOILIA3MBI.

N3yueHue mia3Moin3a 1 Jemia3MoiIn3a B KJIeTKaxX KOKHUIbI JIyKa.

N3yuenne pepMEHTaTUBHOTO PACHICTIIICHUS TIEPOKCHIA BOAOPOIA B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX.
OO0Hapy:xeHue 0eJIKOB, YIJIEBOJOB, JIMIIUI0B C IOMOLIbIO KAUECTBEHHBIX pEaKIHii.

0. Boinenenue JIHK.

1. M3y4eHne KaTaJuTHYECKOH aKTUBHOCTH (hepMEHTOB ( Ha IpUMEpPEe aMHJIa3bl WM KaTajasbl).
12. HaGnrorenue MUTO3a B KJIIETKAaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpOIpenapaTax.

13. M3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

14. V3yuenue craauii Mei03a Ha TOTOBBIX MUKpOIIpEnaparax.

15. M3yueHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEnaparax.

16. Pemienue ssieMeHTapHbIX 3a71a4 110 MOJIEKYJIIPHOM OHMOJIOTHH.

17. BeisiBneHre NPU3HAKOB CXOJICTBA 3apObIIIEH YeI0BeKa U APYIMX MO3BOHOYHBIX KUBOTHBIX KaK JOKA3aTEJIbCTBO UX POACTBA.
18. CocraBienune 37eMEHTapHBIX CXEM CKPEIIUBAHMS.

19. PemieHue reHETUYECKUX 3a4a4.

20. M3yueHue pe3yIbTaTOB MOHOTUOPHUTHOTO U AUTHOPUIHOTO CKPEIIUBAHUS Y APO30PUITHL.

21. CocTaBieHHEe U aHAJIU3 POAOCIOBHBIX YEJIOBEKA.

22. Vzydenmne n3MEHUYNBOCTH, IIOCTPOCHUE BAPHAIIMOHHOTO Psijia M BapUAITMOHHOW KPUBOH.

23. Onucanue QGeHorurma.

24. CpaBHEeHHE BHIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHIO.

25. OnucaHue NpUCIOCcO0IEHHOCTH OPraHn3Ma 1 €€ OTHOCUTEIBHOTO XapakTepa.

26. BorsiBiienue mpucroco0IeHni OpraHu3MOB K BIHSIHUIO Pa3IIMUHBIX SKOJIOTUIECKUX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOT'O CTPOEHUS paCTEHUH pa3HbIX MECT OOUTaHMSL.

28. Metoap! n3MepeHus (GaKTOpOB CPeIbl OOUTAHMSL.

29. MzyueHue 3KOJIOTHUECKUX aallTalluii yenoBeKa.

30. CocTaBrieHHE TUIIEBBIX [IEMEH.

31. 3ydenue u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

32. MozienupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOISAMIIMX B SKOCUCTEMAX.

33. OrieHKa aHTPOITOTCHHBIX U3MEHEHUH B IPUPOJIC.
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Pa3znen 6. TemaTnueckoe NJIAHUPOBAHUE

10 kiaace

Ne ypoka

Paznen, rema ypoka.
BrinosHeHne npakTUYECKON YacTH.

Yac

Bunsl nearenpHocTH

Beenenue (5 yacoB)

buonorus B cucteme HayK

CaMocTosiTenbHOE OlpeieTIeH e Lenei yueOHOM JesITebHOCTH.

OrnpezenieHre 0OCHOBOIOJIATAONIUX IMOHATHN: HAYyYHOE MUPOBO33pEHUE, HAyYHAasl KAapTUHA
MHpa, YYCHBII, OHOIOTHSI.

[IponykTBHOE OOIIEHHE C JPYrUMU Y4YaCTHUKAMHU JIEATEILHOCTH B IIpoIiecce
00CYXJIEHUS POJIU U MeCTa OMOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM HAay4YHOUN KapTHUHBI
MHUpa, TPAKTHYECKOTO 3HAYCHHS OWOJOTHYCCKMX 3HAHUU u npogheccuil, C6A3aHHBIX C
buonozueil.

CamocrositenbHass MH(GOPMAIIMOHHO-TIO3HABATENIbHAS JIEATEIbHOCTh C Pa3TMYHBIMU
WUCTOYHUKAMU HWHPOpMaIuu, e¢ KpUTHYeCcKas OlEHKa M HHTENpeTalus MO BOMPOCY
BIIMSIHHS €CTECTBEHHBIX HAYK B 1IEJIOM U OMOJIOTHH B YaCTHOCTH Ha OKPYKAIOIIYIO Cpeay,
SKOHOMMYECKYIO, TEXHOJIOTHYECKYIO, COIUANBHYIO M ITHYECKYIO Chepbl

JIeITeIbHOCTHU YeJIOBEKa.

OObeKT n3ydeHust OMOIOTUU

OnpeneneHue  OCHOBOMOJATalOIIUX  MOHSATHI:  METONOJIOTHS  HayKH, OOBEKT
HUCCJIe10BaHuUA, HpeI[MeT Huccijaea0BaHusa, ) KU3Hb, )KU3HCHHBIC CBOI\/JICTBa.
CamocTtosiTenbHass WHGOPMAIMOHHO-TIO3HABATENbHAS JIEATEIBHOCTh C Pa3IMYHBIMU
NCTOYHUKAMHU I/IH(l)OpMaIII/II/I B OTHOUIICHUHU CYHIGCTBYIOHH/IX Ha CGFOZ[HHIHHI/Iﬁ JICHb
ONpEeNEeJICHUN TOHATUSL <OKU3HB», €€ KPUTHUYECKash OLIEHKAa M UWHTepHpeTanus ¢
MOCJIeTYIONIEH TOATOTOBKON MH(POPMAITMOHHBIX COOOIIEHUH.

[IpoaykTrBHOE OOIIEHUE M B3aUMOACHCTBHE C IPYTMMH YYaCTHUKAMH JESTEIHHOCTH B
Tporiecce 00CYKICHUS MMOHATHSI «<OKU3HBY» U CBONCTB KUBOTO.

Pa3BuTHe MO3HABATENBHOTO HMHTEpPECAa K W3YYCHUIO OHOJOTUM Ha OCHOBE H3YYCHHUS
I/IH(bOpMaI_[I/IOHHBIX NCTOYHUKOB O paCTeHI/IHX U JXHWBOTHBIX Ha rep6ax 158 q)narax
pa3IMYHBIX CTpaH MUpa U peruoHoB Poccuu.

MeTO]IBI HAY4YHOI'O ITIO3HAHUSA B OMOJIOTUH.

OmnpeneneHre OCHOBOIIOJIATAIONINX MOHITUN: HAYYHBIH METOJ, METOJbl UCCIICIOBAHUS:
HaOIO/ICHNE, OSKCIIEPUMEHT, OIMCAHWE, W3MEpPEHHe, CpPaBHEHHE, MOJCIUPOBAHUE,
CPaBHUTEIbHO-UCTOPUYECKUIA METO/.

CocraBieHne Ha OCHOBE pabOThl C YYeOHMKOM M JPYTUMHU HH(POPMALIMOHHBIMU
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NCTOYHHUKaMM CXCMBI, paCKprBaIOHlefI OTallbl MPOBCACHUA HAYYHOI'O UCCIICAOBAHUA U UX
B3alMMOCBA3b.

OBJIaIIeHI/Ie MCTOJaMH HAYYHOI'O II03HAHHA, HUCIHOJbB3YCMbBIMU IIpU HNPOBCACHUU
OHOJIOrHYECKUX I/ICCJ'IC,HOBaHI/Iﬁ ITPY BBIITIOJHCHWHU 3a/laHN.

buonornueckue cucTeMBI 1 X CBOMCTBA

OmnpeneneHre OCHOBOIOJATAIOUINX MOHATHI: CHUCTeMa, OMOJIOTHYECKas CHUCTEMa,
3MEPAKEHTHOCTb, CAMOPETYJISALIMS, SBOJIOIIMOHHBIE TTPOLIECCHI.

JleMoHCTpanusi BiaJeHUsl SI3bIKOBBIMU CpPEICTBAMH IPU OTBETaX HA IOCTaBJICHHBIE
BOITPOCBL.

OBnaneHue MeTOJaMH HAYYHOTO ITO3HAHUS, HCIOJIB3YEeMBIMU TIPH OHOJOTHYECKUX
HCCIIEAOBaHUSX.

PazButue ymenusi 00bACHITH pe3yIbTaThl OMOJIOTMYECKUX SKCIIEPUMEHTOB.

Pa3BuTHE MO3HABaTEILHOTO HHTEPECA K U3YUYCHUIO OMOJIOTUY Ha MIPUMEpPE MaTepuasioB O
B3aMMOCBSI3U CTPOCHUS U (DYHKITUH OMOJIOTHYECKUX CUCTEM U CAMOPETYIISAIIUA Ha OCHOBE
MTOJIOXKUTEIILHON 0OpaTHOM CBS3H.

O6o06maromuii ypok 1o paszaeny Beeaenue.

CamocTosITeIbHBIN KOHTPOJIb M KOPPEKIUA y4eOHOM AEATEIHHOCTH C MCIOJIb30BaHHEM
BCEX BO3MOKHBIX PECYPCOB JUIsl JOCTUKECHMSI IOCTABICHHBIX LIEJIEH U peau3aliy I1JIaHOB
NEeSATEIbHOCTH.

JleMOHCTpalysl HABBIKOB [TO3HABATEIbHOM pedekcu.

[IponykTiBHOE OOIIEHHE U B3aWMOJEWCTBHE B IIPOLECCE COBMECTHON y4eOHOM
JEATEIBHOCTH C YYETOM IMO3ULUHN IPYIMX YYaCTHUKOB JEATEIbHOCTH. YBEPEHHOE
HCII0JIb30BaHNE OMOJIOTMUYECKON TEPMUHOJIOTHEN B MpeiesiaX U3yUYeHHON TEMBI.

Mousekyasipablii ypoBenb (12 yacoB)

MonekynspHblii YPOBEHB:! o0mas
XapaKTepUCTHKA.

1

CamocrosiTennbHOE OIpeCIICHHUE 1IeNTH yueOHOM NeITeIbHOCTH U COCTaBJICHHUE €€ IJIaHa.
Omnpenenenre OCHOBOMOIATAIONINX MOHITHIA: aTOMBI U MOJIEKYJIbI, OpTaHHYECKHUEe 1
HCOPraHNYCCKUC BCUICCTBA, KOBAJICHTHAA CBA3b, MAKPO3JIEMCHTBI, MUKPOJJICMCHTHI,
OHMOMOIMMEPHI: TOMOTIOJMMEPHI U T€TEPOTIOTHUMEPHI.

CamMocTosTeabHas I/IHq)OpMaI_[I/IOHHO-HO3HaBaTeJ'IBHa$[ ACATCIIBHOCTh C PA3JIMYHBIMU
WMCTOYHUKAMU WH(OpMALUU, ¢ KPUTHUYECKas OIICHKAa W MHTEpIIpeTalus MO BOMpPOCcaM
XUMHYECKOTI'0 COCTaBa XMBBIX OPTraHU3MOB.

dopmupoBanue cOOCTBEHHOM MO3UIMH 0 OTHOLIEHUIO K HHPOPMAIIUH, TTOTy4aeMOi 13
Pa3HbBIX UCTOYHUKOB.

[IponykTuBHOE OOIIEHWE U B3aUMOJEHCTBHE C JPYTUMH YYaCTHUKAMH Y4eOHOM
NEATETLHOCTH TpH OOCYKJIEHHH Tpo0ieM pa3pabOTKH YUYCHBIMH W BHEAPCHHS B
MMPOU3BOJACTBO HOBBIX HCKYCCTBCHHO CO3JJdHHBIX OPTraHUYCCKUX BCUICCTB.

PasBuTne mo3HaBaTENBPHOTO HMHTEpECAa K HW3YYCHUIO OWOJOTHH M MEXKIIPEIMETHBIX
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3HAHUH pyu U3YUCHUH MATCpUaia 0 XUMHUUYCCKHUX CBA34AX B MOJICKYJIaX BCIICCTB,
HNCKYCCTBCHHOM ITOJIYUYCHHUH OPraHUYCCKUX BECHICCTB.

Heopranuueckuii BelecTBa: BojJia, COJIH.

OmnpeneneHre OCHOBOMOJATAOIINX TIOHATUN: BOJOPOJHAS CBSI3b, THAPOQPIILHEIC
BeIleCTBa, TUAPO(HOOHBIC BEIIECTBA.

CamocTtosiTennbHasi WHGOPMAIMOHHO-TIO3HABATENbHAS JIEATEIBbHOCTh C  Pa3IUYHBIMH
HCTOYHUKaMH WH(MOpMAIUU 00 0COOCHHOCTSIX HEOPraHMYECKHUX BEIIECTB, BXOJSIIMX B
COCTaB JKMBOT0, €¢ KPUTHUECKAs OLICHKA U UHTEPIpPETaLUs.

[IponykTBHOE OOIIEHWE W B3aMMOJICWCTBHE B IIPOIIECCE COBMECTHOH Yy4eOHOM
JESATEIbHOCTH C YYETOM IMO3UIUH JAPYTUX YUaCTHUKOB.

Pa3BuTHe mO3HABaTENLHOTO WHTEpeca B TMPOIECCe H3YyYEHUs JOMOTHUTEIHLHOTO
Marepuasa.

Jlununel, UX CTpoeHue U QyHKIUU.

OmnpezeneHre OCHOBONOJATAIOIIUX MOHSATUN: JIUIH/bI, HEUTPaJIbHBIE XKUPHI, dPUpHBIE
CBSI3U, BOCKA, OCHOTUTHIBI, CTEPOUIBI.

JleMoHCTpanusi BIaJeHUs SA3bIKOBBIMU CPEACTBAMU JUIS XaPaKTEPUCTHKH XHUMUYECKOTO
COCTaBa KUBBIX OPTaHU3MOB.

Pemenne OMoNOTMYecKUX 3a/a4 Ha OCHOBE BIAJICHHS MEXKIPEIMETHBIMH 3HAHHSMHU B
00J1aCTH XUMUH.

[IpoxykTuBHOE OOIIEHNE U B3aUMOACHCTBUE C IPYTUMHU YYaCTHUKAMHU Y4eOHOMH
JeSITeIbHOCTH IPU 00CYKJIEHIH BOITPOCOB IPUMEHEHHS CIIOPTCMEHAMHU aHA0OJIMKOB.

VYrneBosbl, UX CTPOEHHUE U QYHKIUH.
JIaGoparopHas pabota Ne 1« O6HapyxeHue
YIJIEBOJIOB  C  IOMOIIbIO  KAa4ECTBEHHOM
peaKIm».

OrmpezenieHre OCHOBOIIOJIATAIONINX MOHSATHH: YIJIE€BOBI, MOHOCAXapUIbl, TUCAXaPHIbI,
OJIMTOCAXapHU/Ibl, IOJIMCAXapUIBL.

JleMoHCTpanusi BIaAeHUs SI3bIKOBBIMU CPEACTBAMM I XapaKTEPUCTUKH XUMHYECKOTO
COCTaBa JKUBBIX OPTaHU3MOB.

Pemenue Ouosiormveckux 3ajad Ha OCHOBE BIAJCHUS MEXIPEIMETHBIMH 3HAHUSIMH B
00JIaCTH XUMUH.

OBnazeHue MeETOJaMH HAyYHOTO IIO3HAHUS, HCIONB3YEMBIMH TIPH OHOJOTHUUYECKHX
WCCIIeIOBAaHMAX, B TpOIlecce BBIMONHEHUsT TabopatopHoit paboTel « OOHapy)eHue
VIJIEBOJIOB C TIOMOIIBIO KAauyeCTBEHHOW peakiuuy». Pa3BuTHe yMEHUS OOBSICHATH
pe3yNbTaThl OMOIOTUYECKUX IKCTIEPUMEHTOB.

[IponykTuBHOE 0OILIEHHE M B3aUMOJCHCTBHE C JPYTMMHM YYacCTHUKAMHM Yy4eOHOM
JIeSITEIbHOCTH.

Pa3BuTHe mo3HaBaTeNIbHOTO HHTEPECA K U3YICHUIO OMOJIOTHH.

10

benku. CocTaB u cTpyKTypa OENKOB.
JlabopaTtopHas pabota Ne 2 « OOHapyxeHHE
OEIIKOB C MOMOIIBI0 KAUECTBEHHOU PEAKITI.

Omnpenenenre OCHOBOMOIATAOIINX MOHITHIA: HE3aMEHUMbIE aMUHOKHUCIIOTHI, IENTH THAS
CBsI3b, KOH(DOpMaIus Oenka, riao0yIspHbIe U GUOPUIIIIPHBIC OCNIKH, ICHATYpAITHsI.
CaMocTosTenspHast I/IH(bOPMaLII/IOHHO-HO3HaBaTCHLHaﬂ ACATCIIbHOCTDb C Pa3JIMYHBIMU
WUCTOYHMKAMH HWH(OpMaM 1O HM3yYCHHIO OCIKOB, UX COCTaBa W CTPYKTYpHI, €€
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KPHUTHYECKAs OLICHKA M MHTEPIIPETALUSL.
[IpoaykTuBHOE OOIICHWE M B3aMMOJACHCTBHE C JPYrHMH Yy4YaCTHUKAMU Yy4eOHOI
JEeSTEIbHOCTH MPH 00CYXKICHUN OCOOCHHOCTEH COCTaBa U CTPYKTYPHI OeiKa.

OBnajgeHue METOJaMH HAay4YHOrO IIO3HAHHS, HCIIOIb3yeMbIMH HPH OHOJOIMYECKHX
WCCIIEIOBAHMSIX, B ITPOIIECCE BHIMIOIHEHUS 1a00paTopHOii paboThl « OOHapykeHne OeIKOB
C IOMOIIBI0 KAueCTBCHHOM peakuum». Pa3BUTHE YMEHUs OOBSCHITH PE3yJIbTAThI
OMOJIOTHYECKUX IKCIICPHUMEHTOB.

PasBuTHe MO3HABATENLHOrO WHTEPECa K HM3YYCHUIO OWOJIOTMH HA OCHOBE H3y4YCHUS
JOTIOJIHUTEIIBHOTO MaTepralia y4eOHuKa.

11

benku. ®ynkunn 6e1KoB.

OmnpezeneHne OCHOBONOJAralOIIUX IMOHATUN: CTPYKTYypHbIE O€nKH, Oeaku-(epMeHTSHI,
TPAaHCIIOPTHBIE O€NIKM, CHTHAJbHBIE OCJKH, OCNKH 3allUThl M HamaJIeHHs, OeIKu-
penenTopsl, 0enku, 00eCIeYNBAIOIINE IBH)KEHHE, 3aITacHbIe OCIIKH.

CamocrosarenbHas WH(OPMAIIMOHHO-TIO3HABATENbHAS JICATEIIBHOCTE C  PA3IUYHBIMUA
MCTOYHMKAMU MH(POPMAIMH 110 U3yYCHUIO OCIIKOB M BBINOJIHAEMBIX MMHU (QDyHKUIUH, e¢
KpUTHYECKasl OI[CHKA U MHTEPIIPETALISI.

®opmupoBaHre cOOCTBEHHOH MO3MIMU 110 OTHOLICHUIO K MOITy4aeMO OHOJIOTHYECKON
nHpOpMaNny.

PazBuTue mo3HaBaTENBHOIO HHTEpeca IMPH M3YYEHHWU JAONOJHHUTEIBHOTO MaTepuana
yuyeOHUKa.

12

®depMeHThl — OHOJIOTMYECKHE KaTallu3aTopBhI.
Jlaboparopuass pabora Ne 3 «/3yueHue
(epMEHTAaTUBHOTO pacCHICTUICHUSI TEePOKCUIA
BOAOpOda B PACTUTCIBHBIX UW KHUBOTHBIX
KIJIETKaX.

OmnpeneneHne OCHOBOIOJIATAIOIIMX IMOHATHIM: HEPIUs aKTWBALlMM, AKTUBHBIA LIEHTD,
Ko(epMeHTBI, OEITKN-aKTUBATOPHI, OCJIKH- HHTMOUTOPHI.

IIponykTuBHOE OOLIEHHE W B3aMMOJEHCTBHE B TPOLIECCE COBMECTHOM y4eOHOM
JESATENIbHOCTH C YYE€TOM MO3MIMM IPYrHMX Y4aCTHUKOB JESTENbHOCTU MPHU OOCYKIACHUU
OTIMYUM  (QEepMEHTOB OT XMMHYECKHX KaTaJlli3aTOpOB, BIUSHHUS KPUTHYECKOTO
MOBBILLIEHUS TEMIIEPATYpPhI TeJIa YEIOBEKA HAa AKTUBHOCTh (DEPMEHTOB.

OBnazieHHe METO/JaMU HAay4YHOTO IIO3HAHMS, HCIOJIb3YEMBbIMH TPUH OHOJOTHYECKUX
HCCIIEIOBaHMs, MIPH BBIOJHEHUH J1Tab0paTopHOi paboThl «/3yueHue GpepMeHTaTUBHOTO
pacIleIIeHHsl IEPOKCHIa BOJLOPOAA B PACTUTEIbHBIX U JKUBOTHBIX KJIETKAX.

Pa3BuTne ymeHus 00bSICHATH pe3yabTaThl OMOJIOTMYECKHUX SKCIIEPUMEHTOB.

13

O6o0maromuii ypox.

CamocTOATeNbHBIM KOHTPOJIb M KOPPEKLUs YU4eOHOH AeATeNbHOCTH C UCHOJIb30BAHUEM
BO3MOXXHBIX PECYpCOB Ui JIOCTHKEHHUS IOCTABJIEHHBIX LI€Jed M peaau3anuu IJIaHOB
JESTEIbHOCTH.

JleMoHCTpalys HaBBIKOB [T03HABATEIbHON pedIeKCUu.

[IponykTuBHOE OOIIEHHE W B3aUMOJEHCTBHE B IPOLIECCE COBMECTHOM yueOHOMU
JEATEIIBHOCTH C Y4ETOM MO3ULUI APYTUX YYACTHUKOB JEATEIBHOCTH.

JleMOoHcTpanys BiIaieHNs 3bIKOBBIMH CPEJICTBAMH.
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YBepeHHOe N0Ib30BaHNEe OMOTOTHYECKOM TEPMUHOJIOTHEN B IIpeesiax U3y4eHHOTO
Marepuaia TEMBI.

14

Hyxkneunossie kucnotsl: JJHK u PHK.

Ornpenenenue OCHOBOIIOJIArafOIIHIX TMOHSITHMN: HYKJICMHOBBIC KHCJOTHI,
NE€30KCUPUOOHYKJIICMHOBAs KUCJI0Ta, PUOOHYKICHHOBAsT KUCIOTA, HYKJICOTH/I, TTPUHITUI
KOMILIEMEHTApHOCTH, TEH.

[IponykTBHOE OOIIEHWE W B3aMMOJICWCTBHE B IIPOIIECCE COBMECTHOH Yy4eOHOM
JEATEIIbHOCTH C YY€TOM TO3UIIMHA JIPYTMX YYaCTHUKOB JCSATCILHOCTH MPHU OOCYKICHUH
CTpOCHUS U (PYHKIUH HYKICHHOBBIX KHCIIOT.

Pemenue OMOIOrnuecKux 3a1ad.

Pa3BuTHe MO3HABAaTEIBLHOIO WMHTEpPEca K HM3YYEHHIO OHOJOTMH B IMPOIECCEe H3YUCHHS
JIOTIOJTHUTEILHOTO MaTepualia yueOHHUKa.
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AT® u npyrue HyKI€oTHAbl. BUTaMUHBL.

Onpenenenne ocHoBonosararomux noHATHi: AT®, ruaposns, MaKpoIpruyeckue CBs3H,
BUTaMHWHBI.

[IponykTuBHOE OOLIEHHE U B3aUMOJICHICTBHE B IpOLIECCE COBMECTHOH ydyeOHOMH
NESATEIbHOCTH C YYE€TOM MO3MLMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPU 00CYXKIECHUU
BOIPOCOB 00€CIIEUEHUs YEIOBEKOM CBOMX MOTPEOHOCTEN B SHEPIrUM U BUTAMUHAX.
CamocrosTenbHas HHq)OpMaHHOHHO-H03HaBaT€JII)Ha$I ACATCIIBHOCTE C Pa3JIMYHBIMU
UCTOYHUKAMU HH(OPMAIMM O POJM HYKICOTHUAOB M BUTAMHMHOB B OCYILECTBIICHUH
MIPOLIECCOB JKU3HEIEATENBHOCTH, €€ KpUTHUECKask OIIEHKA U MHTEPIIpEeTaLHs.
dopmupoBaHUe COOCTBEHHON MO3UIMK MO OTHOIIEHUIO K OMOJI0rHyeckoi nHpopMaluu,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3zBuTue mo3HaBaTENbHOIO HMHTEpEca K M3YyYEHHMIO OHOJIOTMM B Mpollecce H3ydeHHUs
JONOJHUTEIBHOTO MaTepraa yueOHUKa.

16

Bupycsl — HeknerouHas popma KHU3HH.

OrnpezenieHre OCHOBOIIOJIATAOIINX MTOHSATHN: BUPYCHI, BakiuHa. [I[poaykTuBHOE 001IIEHNEe
Y B3aMMOJCHCTBHE B MPOIECCE COBMECTHOW yueOHOW AESITENbHOCTH C YIETOM MO3UIIUH
JIPYTUX YYACTHUKOB JEATEILHOCTH ITPH 00CYKICHUH MTPOOIEMBITTPOUCX0XKICHUSI BUPYCOB
Y IPUYMH, HA OCHOBAHUH KOTOPBIX UX OTHOCST K KMBBIM Oopranu3zMam. CamocTosiTenbHas
MH(POPMAIIMOHHO-TIO3HABATEIbHAS  JICITEIBHOCTh C  Pa3IMYHBIMH ~ MCTOYHUKAMH
uHpopMaud O BUPYCaX M MX OJKU3HEHHBIX [HUKIAX, €¢ KpUTHUYEeCKash OICHKa U
uHTepnpetanus. PopMupoBaHHWE COOCTBEHHOM TO3WIMU 1O  OTHOIICHHIO K
Ounojorndyeckod WHGOpPMAIUHU, TMOTYy4aeMONM U3 pa3HBIX HMCTOYHHUKOB. PerieHue
Onosornyeckux 3amad B Iesax noarorosku kK EI'D. Passurue

MO3HABATEIPHOTO HWHTEpeca K M3YyYEeHHUI0O OHOJOTMU B TMpoOIecce U3YYCHUs
JOTIOJTHUTEILHOTO MaTepralia yaeOHuKa.

17

Oo6o06maromuit ypox

CaMocTosTenbHBIA KOHTPOJIb U KOPPEKLHs Y4eOHOM AeSITeTbHOCTH C HCIOJIb30BAHUEM
BCEX BO3MOKHBIX PECYPCOB Ui JOCTHKEHHS MOCTABJICHHBIX LIEJeH U peanu3alnun
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IUTAHOB ~ JICATENbHOCTU. JleMOHCTpalys HaBBIKOB I103HABATEIbHOM  pedrexcu.
[IponykTBHOE OOIIEHWE W B3aUMOJICHCTBHE B TIPOILIECCE COBMECTHOH Y4YeOHOM
JESATEIbHOCTH C Y4E€TOM MO3MLMHA JPYTMX YYaCTHUKOB JAESITEIbHOCTU. J[eMOoHCTpanus
BIIQJICHUS  S3BIKOBBIMH  CpPEACTBAMU. YBEPEHHOE TIOJb30BAaHUE OHOJIIOTUYECKOM
TEPMUHOJIOTMEN B IIpe/ieaX U3y4€HHON TEMBbI

Kierounblii ypoBenb (18 yacoB)

18

Knerounslif ypoBeHb: 001asi XapaKTepUCTUKA.
Kinerounas teopus.

Jlabopatopnas pabora Ne 4 «M3ydyenue
CTPOCHMS KJIETOK PAacCTEHUH M >KMBOTHBIX I10J
MHUKpPOCKOIIOM Ha I'OTOBBIX MHUKpOIpenaparax
U UX OIIMCAHME».

1

CamocrosiTenbHOE ONpeiesieHre 1IeJI YUeOHOM JIeITeIbHOCTH M COCTaBJICHUE €¢ TJIaHa.
OmnpeneneHne OCHOBONOJATAIOIINUX IOHATUN: LUTOJOTUSA, METOIABl M3Y4YCHMs KIIETKH,
yIABTPALCHTPU(PYTUPOBAHUE, KIIETOYHASI TCOPHUSI.

IIponykTuBHOE OOlLIEHHE W B3aUMOJEHCTBME B IPOLIECCE COBMECTHOM y4eOHOM
JESATENIbHOCTH C YYE€TOM MO3MIMM JPYrHMX YYaCTHUKOB JESTEIbHOCTU MPHU OOCYKIACHUU
po6JIeM CO3/1aHuUs KIIETOYHON TEOpHUH.

CamocrosiTenbHass WH(GOPMAMOHHO-TIO3HABATENbHAS JEATEIBHOCTh C Pa3IMYHbIMU
UCTOYHUKAMU MH(OpMAIMU 00 OCHOBHBIX 3Talax Pa3BUTHUSA LIUTOJOTHHM M €€ METO/aX.
dopmupoBaHue COOCTBEHHOW MO3UIIMHU IO OTHOMICHUIO K OMOIOrHYecKoi nHpopMarmm,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Ucnons3oBanue cpeacts UKT nans moaroroBku HMHGOPMALMOHHOTO COOOILIEHUS U
MYJIbTUMEANANPE3ECHTALUH.

OBnaneHne MeTOJaMU HAy4YHOI'O IIO3HAHUS, HUCHOJIb3YEMBIMH MpH OHOJIOTHYECKUX
UCCIIEIOBAHMX, B MPOLIECCE BBINMOJIHEHUS JTa0bopaTOpHO paboTsl «M3yueHue cTpoeHus
KJIETOK PacTeHUH U JKUBOTHBIX M0J] MUKPOCKOIIOM Ha TFOTOBBIX MHUKpOIIpenapaTax U ux
OIIMCAHUEY.

Pa3BuTHe mo3HaBaTENbHOTO HMHTEpPECa K M3YYEHHIO OMOJOTHMH B IPOLECCE M3YUYECHUS
JIONIOJTHUTEIBHOTO MaTepraia yueOHUKa.

19

Crpoenne kinetku. Krnerounas wmemOpana.
Huronna3zma. Knerounsiit nientp. Llutockener.
JlabopatopHass paboraNe 5 «HabGmonenue
MJa3Moju3a M Jeria3Moin3a B KIETKax
KOXHIIBI JTyKa».

OmnpeneneHre OCHOBOIMONAralOUIMX MOHSTUN: KJIETOYHas CTEHKa, TJIMKOKAJIHKC,
SHJIONMTO3: (PArouMTO3 U MUHOILUTO3, SK30IIUTO3, PEIENLUs, I'MaIoIIa3Ma, [IUTOCKENET,
KJIETOYHBIH LEHTP, HEHTPUOJIH.

[IponykTuBHOE OOIIEHHE U B3aWMOJICHCTBHE B TMPOLIECCE COBMECTHOH y4yeOHOMU
NEeSTeIbHOCTH C YUYE€TOM MO3HMLIMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPHU 00CYXKIECHUU
CTPYKTYP KJIETKH U UX (DYHKIIUH.

OBnaneHue MeTOJaMU HAy4YHOTO IIO3HAHUS, HUCHOJIb3YEMBbIMU MpH OHOIIOTHYECKUX
UCCIIEIOBAaHMX, B TIpollecce BBIMOMHEHHUS JabopaTopHOi paboTel «HabmoneHue
IJ1a3MOJIN3A U ICIIa3MOJIN3a B KJIETKAX KOKULBI TyKay.

Pa3Butue ymMeHust OObACHATH pe3yabTaThl OMOJIOTUYECKHX KCIIEPUMEHTOB.

Pa3BuTue no3HaBaTENBHOIO MHTEpeca K M3YYEHHMIO OMOJIOTMM B IPOIECCE M3YYEHUs
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JOTIOIHUTEIBHOIO MaTepraia yueOHuKa.

20

Pubocomsl. Snpo. DHpomnazMaTuyeckas CeTh

OmnpeneneHre OCHOBONOJATAMOINNX TOHATUN: siAepHas o000JI0YKa, KapuoIuia3ma,
XPOMATHH, SAPBIIIKA, THUCTOHBI, XPOMOCOMBI, KapHUOTHI, JHIOIIa3MaTHYECKasi CETh:
IIepoxoBaTas M riiajikasi, puOOCOMBI.

[IponykTBHOE OOIIEHHE W B3aWMOJCHCTBHE B TMPOIECCE COBMECTHOM ydeOHOM
JESATENIbHOCTH C YYETOM TO3HIMNA JPYTUX YYACTHUKOB JCATEILHOCTU MPH 0OCYKICHUU
CTPYKTYp KJICTKH U UX (QYHKIIUH.

Pa3BuTHE MO3HABATEIHHOIO WHTEpECAa K M3YUYCHHWIO OHMOJOTHH B IPOILECCE W3YYCHUS
JIOTIOJTHUTEILHOT0 MaTepuasna ydyeOHuKa.

21

Baxyonu. Kommnekc I'onbxu. JInzocomsl.
JlaboparopHast pabota Ne 6 «I[Ipurorosienue,
paccMaTpuBaHUE Hu OITHICaHUE
MHUKPOIIPENapaToB KIETOK PACTEHUI.

Omnpenenenne OCHOBONOIAraOIUX NOHATHN: KOMIUIEKC ['0bIKH, TM30COMBI, BaKyoOJlH,
Typ- TOPHOE JJaBJICHHUE.

IIponykTuBHOE OOLIEHHE W B3aMMOJEHCTBHE B IPOLlECCE COBMECTHOH yueOHOM
JESATEIbHOCTH C YYE€TOM MO3MLMH JPYrMX YYaCTHUKOB JESTENBHOCTU MPH OOCYXKIACHUU
CTPYKTYP KJIETKH U UX (PyHKIMH.

CamocrosrenbHas HHPOPMAITMOHHO-TTO3HABATEIbHAS ICATEIILHOCTh C TEKCTOMYUEOHHKA,
e¢ aHanu3 U uHTepnperanus. CpaBHUBaHUE H3ydaeMblX 00beKTOB. OBlaieHne METOJaMU
Hay4YHOT'O MO3HAHUS, UCIOJB3YEMbIMU NPU OMOJIOTMYECKUX UCCIEOBAHUIX, B IIPOLIECCE
BBINOJIHEHUS J1TabopaTopHOi paboTsl «IIpuroroBieHue, paccMaTpyuBaHME M ONMCaHUE
MHUKPONPENapaToB KJIETOK PaCTEHUI».

Pa3zButue mo3HaBaTEIbHOIO MHTEpPEca K M3YYEHHIO OWOJIOTMH B IpoLEcce H3YyYSHMs
JIOTIOJIHUTEIBHOTO MaTepuasa y4eOHuKa.

22

MutoxoHipun. IImacTuabl. Opranoussi
nBrokeHnsa. KileTouHsle BKIIOUYEHNS

OmnpeneneHne OCHOBOIIOJIATAIONIUX MTOHIATUMN, XapaKTEPU3YIOLUX OCOOCHHOCTH CTPOCHHUS
MI/ITOXOHI[pI/Iﬁ " IJ1aCTUA: KpUCThI, MAaTPUKC, TUJIAKOUABI, I'PAaHBI, CTpOMa.OHpe,JICJ'IeHI/Ie
MOHATHUI: OPraHOWUIbI JBUKECHMSI, KIIETOUHBIE BKIIIOUEHUS.

[IponykTuBHOE OOIIEHHE U B3aMMOJAEWCTBHE B IIPOLECCE COBMECTHON YydeOHOM
JEeSITeIbHOCTH C YYETOM IMO3UIHUI IPYruX YYaCTHHKOB JIESTENLHOCTH MPH 00CYKICHUN
KJIETOYHBIX CTPYKTYp. ApryMeHTausi COOCTBEHHOTO MHEHUS.

OBnazieHHe METO/JaMU HAay4YHOTO IIO3HAHMS, HCIOJIb3YEMBbIMH TPUH OHOJOTHYECKUX
HUCCIICA0OBAHHUAX, B IIPONECCE BBIINOJIHCHUA 3aJaHUs. PasButne YMCHUA OO0BICHSITH
pe3yabTaThl OMOJIOIHYECKHX IKCIIEPUMEHTOB.

Pa3putue mo3HaBaTeIbHOrO MHTEpPECa K M3YUEHHIO OMOJIOTHMHM B IpOLECCEe H3YyYCHHS
JIOTIOJTHUTEIBHOTO MaTepraia yueOHuKa.

23

OcoOeHHOCTH CTPOEHUS KIETOK MPOKapUOTOB
U DYKapHuOTOB

OnpeneneHne OCHOBOIOJIAralOIIMX IOHATUH: IPOKAPUOTHI, JYKAPUOTHI, CIOPBHI.
[IpoxykTuBHOE OOIIEHHE W B3aWMOJEHCTBME B MPOLECCE COBMECTHOM Yy4eOHOI
JESITeIbHOCTH € YYETOM MO3ULMHA APYIMX YYAaCTHUKOB JIEATEILHOCTH NPH 00CYXKAECHUU
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0COOCHHOCTEH CTPOCHHS KJIETOK POKAPHOTOB U 3yKapHOTOB.

CamocrositenbHas HMHOOPMALMOHHO-TIO3HABATENIFHAS JESATEIBHOCTh C  PAa3IHYHBIMU
UCTOYHMKaMU HH(pOpMaMu 00 apxesx M NpaBWiIaX NPOPHIAKTHKH OaKTepHaIbHBIX
3aboseBaHMH, e¢ KpUTHYECKas OleHKa W mHTepnperaus. ®opmupoBaHre coOCTBEHHON
MO3UIMK TI0 OTHOIIEHHIO K OWOJIOTMYECKOW HMH(POpPMALMHU, MOIy4aeMOW M3 pa3HbIX
HCTOYHHKOB.

OBinazeHne MeETOJaMU HAYYHOTO IIO3HAHMS, HCIOJIb3YEeMBbIMH TPH OHOIOTHYECKUX
UCCIICNOBAaHMAX, B TIIPOIECCe BBINMONHEHUS paboThl «CpaBHEHHE CTPOEHHS KIIETOK
pacTeHuil, KUBOTHBIX, TPHOOB U OAKTEPHID».

Pa3BuTHe MO3HABATENFHOrO MHTEpECa K HM3YYEHHIO OHOJIOTHH B TIPOLECCE H3YUEHUS
JONOJHUTEIBHOTO MaTepraa yaeOHuKa.

24

O6006maromuii ypok

CamocTosATeNbHbIM KOHTPOJIb U KOPPEKLUs Yy4eOHOH AeATeNbHOCTU C UCHOIb30BAHUEM
BCCX BO3MOKHBIX PECYPCOB 1A JOCTUKCHUA ITOCTABJICHHBIX ueneﬁ " pcajin3alyu IJIaHoB
NesITeIbHOCTH.

JleMOoHcTpalys HaBBIKOB [103HABATEIbHON pedIeKCUu.

[IponykTuBHOE OOLIEHHE W B3aUMOJEHCTBHE B IIPOLIECCE COBMECTHOH yueOHOM
ACATCIIBHOCTH C y‘IéTOM HO3HIIHI>'I APYrux y4aCTHHUKOB ACATCIIBHOCTHU.

JleMOHCTpanys BiIaeHNs A3bIKOBBIMH CPEJICTBAMH.

YBepeHHOE N0JIb30BaHNe OUOIOrMUECKON TEPMUHOJIOTHEN B IIPEeIax U3yYEHHOTO
MaTepuasa TEMBI.
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OOMeH BelecTB U NpeBpallieHne SHEPTHH B
KIIETKE

OmnpeneneHre OCHOBOIONATAIOLINX MOHATHI: OOMEH BEIeCTB, SHEPreTUYeCKHil 0OMeH,
IJIACTHYECKUH OOMEH, METaO0OIM3M.

[IponykTBHOE OOIIEHHE U B3aMMOJEWCTBHE B IIPOLECCE COBMECTHOM YydeOHOM
JESITeIbHOCTH € YYETOM MO3UIUM JPYruX YYaCTHMKOB JESTEIbHOCTH MPU OOCYXKAECHUU
MIPOLIECCOB JKU3HEIEATEIBHOCTH KIETKH.

CamocrodarenbHas WH(OPMAIMOHHO-TIO3HABATENbHAsl JIEATEIBHOCTh C  PA3TUYHBIMU
WCTOYHUKaMHU WHpOpManuu 00 OOMEHE BEIIECTB M MPEBPAIICHUH SHEPTHH B KIETKaX
pa3IMYHBIX OpPraHM3MOB, €€ KpUTHYECKas OLEHKAa M uHTepnpeTanus. opMupoBaHuE
COOCTBEHHOW MO3UIIMU 110 OTHOLIEHHUIO K OHOJIOrnyecKkoil nHpopMaluu, Nory4yaeMon 13
pas3HbIx uctouHuKoB. Mcnonbs3oBanue cpeacts MKT mig moaroroBku MHGOpMAIIMOHHBIX
COOOIIEHUH U MYJIbTUMEIUATIPE3EHTALINH.

Pa3zButue mo3HaBaTENbHOrO MHTEpECca K M3YyYEHHIO OMOJIOTHMM B MpoIecce H3ydeHHs
JIOTIOJIHUTEIBHOTO MaTepuasa ydeOHuKa
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DHepreTuvyeckuii 0OMeH B KIIETKE.

Omnpenenenre OCHOBONOJATAIONINX MOHATUHN: TJIMKOIN3, KIETOYHOE JbIXaHUE, I[TUKI
Kpebca, npixarenbHas 1elb, OKHCIUTEIbHOE POchOpHInpOBaHHE.
[IponykTBHOE OOIIEHHE W B3aUMOJICHCTBHE B TMPOIECCE COBMECTHOM y4eOHOMU
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JESITeIbHOCTH C YYETOM MO3UIUI IPYTUX YYaCTHUKOB JIESTEIBHOCTH MPH 0OCYKICHUN
0COOEHHOCTEM HIHEpreTMyeckoro oOMeHa B KIETKaX pa3iMYHbIX OPraHU3MOB.
CamocrosarenbHas WH(OPMAIMOHHO-TIO3HABATENbHAS JICATEIIBHOCTE C PA3IUYHBIMU
HCTOYHUKAMHU MH(OpMaIUK, €€ KPUTUUECKasi OLEHKA U MHTEepIpeTaLus.

dopmupoBaHue COOCTBEHHON MO3UIIMU IO OTHOIICHUIO K OMOJIOTHYeCcKOi HH(pOpMaIHH,
I10JIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3BuTHe MO3HABATEILHOIO MHTEpECAa K M3YYEHHIO OMOJIOTMM B IIPOLECCE HU3YyUEHHS
JIONIOJIHUTEIBHOTO MaTepraa yueOHUKa
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Tunel kinerounoro nutanusgd. orocuHTe’ n
XEMOCHHTES

Omnpenenenre OCHOBOMONATAIOIIUX TOHATHA: THITBI KJIETOYHOTO MUTAHUSA, aBTOTPO(BI U
reTepoTpodbl, XEMOCUHTE3, (POTOCHHTES.

[IpoxykTuBHOE OOIICHWE W B3aWMOJICHCTBHE B TMPOLIECCE COBMECTHOH y4eOHOU
NESITeIbHOCTH € YYETOM MO3ULUM JPYruX YYaCTHUKOB JESITEIbHOCTH MPU OOCYXKAECHUU
TUIIOB KJIETOYHOI'O TUTAHMUSL.

CamocrodrenbHas HH(OPMALMOHHO-TIO3HABATENbHAsl JEATEIIBHOCTE C PA3JIMYHBIMU
MCTOYHUKAMU MH(OPMAIMH O MPOIECCaX XeMOCHHTE3a U (POTOCHHTE3a, €€ KPUTHIECKast
OLICHKA U UHTEPIIPETALHS.

dopmupoBaHue COOCTBEHHOW MO3UIIMHU MO OTHOIICHUIO K OMOIOrHYecKoi nHpopmMarum,
II0JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Pa3zpuTue mo3HaBaTENbHOrO MHTEpPECAa K M3YyYEHHIO OMOJIOTHMM B IpOIECcCe H3y4YCHHs
JIOTIOJTHUTEIBHOTO MaTepraia yueOHUKa
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[Timactrnyeckuii oOMeH: OMOCHUHTES OEIIKOB.

OmnpeneneHne OCHOBOMOJATAOIINX TOHATUN: T€HETUYECKUI KOJ, KOJIOH, aHTUKOJOH,
TPAHCKPUIILUSA, CIUIAWCHUHI, IPOMOTOp, TEPMHUHATOp, TPAHCIALHKSA, CTOIN-KOOH,
MOJIUCOMA.

[IponykTuBHOE OOIIEHHE U B3aWMOJICHICTBHE B TMpOLIECCE COBMECTHOH ydeOHOMU
NESATENIbHOCTH C YUYE€TOM MO3MLIMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPHU 00CYXKIEHUU
0CcOOEHHOCTEH MIacTUHYeCKOro 0OMeHa B KJIETKe Ha MpuMepe OHOCHHTE3a OENIKOB.
CaMocTosTenbHas I/IH(l)OpMaHI/IOHHO-HOSH&B&T@J’IBH&S[ ACATCIIBHOCTE C PA3JIMYHBIMU
UCTOYHUKAMU MHGPOpPMAllMd O MEXaHM3Max Iepellaud U peaju3allMd HaclleJCTBEHHOU
nH(pOpMaLIUY B KIIETKE, €€ KpUTHYECKasi OLIEHKa U MHTEpIpETalusl.

dopmupoBaHue COOCTBEHHON MO3UIMU IO OTHOIICHUIO K OMOJIOrHUecKol HH(pOpMaIH,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pemienne OMONOrMYECKUX 3ajlay, CBSA3aHHBIX C OIPENEIEHUEM IMOCIeI0BaTEIbHOCTH
HYKJIICMHOBBIX KHCJIOT u YCTAHOBJICHUCM COOTBETCTBHIH MCXKIY Hen n
MIOCJIEZI0BATEIBHOCTHIO AMUHOKHUCIIOT B IENTHJE.

Pa3zputne mo3HaBaTENbHOrO MHTEpPECAa K M3YyYEHHIO OMOJIOTHMM B IpOIecce H3ydeHHs
JIOTIOJTHUTEIBHOTO MaTepraia yueOHuKa.
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Perymsauus TpaHCKpUNLMY U TPAHCIALMHU B
KJIETKE Y OpraHHU3Me.

OmnpeneneHre OCHOBONOJATAIOIINX NOHATHUN: ONEPOH, CTPYKTYPHBIE I'€HBI, IPOMOTOD,
olepaTop, penpeccop.

IlocTpoeHre MeEHTANbHOM KapThl, OTPAXKAIOLIEH I0CIEA0BATEIbHOCTh IIPOLIECCOB
OuocuHTe3a OenKa B KJIETKE U MEXaHU3MOB UX PETYJISALMH.

[IpoxykTuBHOE OOIICHWE W B3aWMOJICHCTBHE B TMPOLIECCE COBMECTHOH y4eOHOU
NESITeIbHOCTH € YYETOM MO3ULUM IPYTUX YYaCTHUKOB JESATEIBHOCTH MPHU OOCYKACHUU
BJIMSIHUSL HAPKOT'€HHBIX BEILLECTB HA IIPOLIECCHI B KIIETKE.

CamocrosrenbHas HH(OPMALMOHHO-TIO3HABATENbHAsL JEATEIBHOCTE C PA3JIMYHBIMU
MCTOYHUKAMU MH(OPMALMU O PEryisiluu OnocuHTe3a Oenka B KIETKE, e¢ KpUTHYecKas
OLICHKA U UHTEPIPETALUS.

dopmupoBaHue COOCTBEHHOW MO3UIMK MO OTHOIIEHUIO K OMOJIOrMYeCcKOr WH(POpMAaInH,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Pa3zButue mosHaBaTeIbHOrO MHTEpPECAa K M3YyYCHHIO OMOJOrMHM B IPOLECCE HU3YUYEHHUs
JIONOJIHUTEIBHOTO MaTepraia yyeOHHUKa.

30 Henenue kiaeTku. MuTo3. OrmpezenieHre OCHOBOMOJIATAIOMIMX TOHATUH: MHUTO3, KU3HCHHBIM LMK KJIETKH,
untepdaza, mpodasza, meradasza, anadaza, Terodasza, penymIUKaLUA, XPOMATHIBI,
IIEHTPOMEPA, BEPETCHO JICTICHHS, AMUTO3, aIlOITO3.
[IponykTuBHOE OOIIEHHE U B3aWMOJAEWCTBHE B TMPOLIECCE COBMECTHOW Y4eOHOI
JEATSIILHOCTH ¢ YYCTOM TO3HIMHA JIPYTMX YYACTHUKOB JCATCILHOCTH MPHU OOCYKICHUH
BOIIPOCOB MUTOTHUYECKOTO JENEHUS KIETKH.
CamocTtosiTenbHas WH(OPMAIMOHHO-TIO3HABATENIbHAS JICATEIBHOCT C  Pa3TMIHBIMH
HUCTOYHUKAMU HHGMOpMaUu 00 OCOOEHHOCTAX KJIETOYHOrO IHKIA Y Pa3sTudHBIX
OpPTaHHU3MOB, €¢ KPUTHYCCKAsI OIICHKA M HHTEPIIPETAITHS.
dopmupoBaHue cCOOCTBEHHOM MO3UIIMU 110 OTHOIICHUIO K OMOJIOTHYecKor HH(OpMAIINH,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.
Pa3BuTHEe MO3HABATEIHLHOTO MHTEpPECa K HM3YyUYEHUIO OMOJOTUU B TPOIECCE HU3YUCHHS
JOTIOJTHATEIIFHOTO MaTeprasa yaeOHuKa.

31 Henenue kietku. Meiio3s. [TomoBble KIETKH. OmnpeneneHre OCHOBOMOJATAIONINX TMOHSATHI: MeHO03, KOHBIOTAIMs, KPOCCHHTOBED,

raMeTOreHe3, CIepMaToreHe3, OOreHe3, (a3bl IaMETOreHe3a: pPa3MHOXKEHUs, pPOCTa,
co3peBaHus, (aza GOpMHUPOBAHUS, HAITPABUTEIbHBIC TEIbIIA.

[locTpoeHne MEHTaNnbHOM KapThl NOHSATHUH, OTPAXKAKIIEH CYIHOCTh IOJOBOTO
Pa3MHOXEHHS OPTaHU3MOB.

[IponykTuBHOE OOIlIEHHE U B3aWMOJEWCTBHE B MIPOLECCE COBMECTHOM YydeOHOM
JEeSITeIbHOCTH C YUETOM IMO3UIUI IPYruX YYaCTHUKOB JESATEIBHOCTH MPH 00CYKICHUU
BOIIPOCOB MEMOTHYECKOTO ACIICHUS KICTKH.

OByasieHne METOJaMi HAyYHOT'O IT03HAHUs B NIPOLIECCE CPABHUBAHMS IPOLIECCOB MUTO3a
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U Meilo3a, mpoLeccoB 00pa30BaHUsI MYKCKUX M KEHCKUX IMOJIOBBIX KJIETOK Y YeJIOBEKa.
Pa3BuTHe Mo3HaBaTEIHLHOIO UHTEPECA K U3YUYEHUIO OMOJIOTUH B MIPOLIECCE U3YUEHUS
JOTIOJTHUTEIBHOTO MaTepraia yueOHuKa.

32 Oo6o0maromuit ypox. CaMocTOsATeNbHBIA KOHTPOJIb U KOPPEKIHS y4eOHOU NEeATENIBHOCTH C HCIOJIb30BaHUEM
BCEX BO3MOXKHBIX PECYPCOB ISl IOCTUIKEHUSI TOCTABJICHHBIX LIEJIeH U pean3aliuy IIaHOB
NeSITeIbHOCTH.
JleMOHCTpalysi HABBIKOB [TO3HABATEIBHOMN pedeKcu.
[IponykTBHOE OOIIEHHE W B3aUMOJICHCTBHE B TIPOIECCE COBMECTHOH Yy4eOHOM
JESITeIBHOCTH C YYETOM MO3UIMNA APYTrUX YYACTHUKOB JICATEIBHOCTH.
JleMoHCTpalus BIaIeHUS A3bIKOBBIMH CPEJICTBAMHU.
YBepeHHOe N0J1b30BaHNE OMOJOTNYECKON TEPMUHOJIOTHEN B IPEIeax U3yY€HHOU TEMBI
33 O6o06maromuii ypok-KoHhepeHIus. [IponykTuBHOE OOIIEHHE U B3aWMOJCWUCTBHE B IMPOLIECCE COBMECTHOW Yy4eOHOM
JESITeTBHOCTH C YIETOM MO3UIHMNA APYTHX YYACTHUKOB JICATEIBHOCTH.
CamocTtosTenbHas WHGOPMAIMOHHO-TIO3HABATENbHASL JIEATEIbHOCTh C Pa3IMYHBIMU
HMCTOYHUKAMU WHPOPMAITUH, €¢ KPUTHIECKAsT OIICHKA M HHTEPIPETAITHS.
dopmupoBaHue cOOCTBEHHOM MO3UIIMU 110 OTHOIICHUIO K OMOJOTHYecKor nH(OpMALINH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.
Ucnons3oBanue cpencts MKT B pemieHUd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H
OpTaHU3aIMOHHBIX 33]1a4.
OBnaneHue MeToJaMH HAYYHOTO TMO3HAHUS, HCMOJB3YEeMBIMU TIPU OHOIOTUYECKUX
WCCIIEIOBAHMSIX, B TIpOIlecCe BBITIOJIHEHHUs JIA0OpaTOpHBIX pabor. PasButhme ymeHwHs
OOBSICHSITH Pe3yNbTaThl OUOIOTHYECKUX IKCTIEPUMEHTOB.
Pemenue 6uonornyeckux 3aznad.
Pa3zBuTue mo3HaBaTENbHOIO HMHTEpEca K M3YyYEHHIO OHOJOIMM B Mpolecce H3ydeHHUs
JIOTIOJIHUTEIBHOTO MaTepuasa y4eOHHUKa.
34 O6o0maromuii ypok-KoH(pepeHIus. [IpoaykTrBHOE OOIIIEHNE U B3aUMO/ICHCTBHE B MPOIIECCE COBMECTHOM ydeOHOM

ACATCIIBHOCTU C y‘IéTOM HOSI/IHI/Iﬁ APYTrux y4aCTHUKOB ACATCIIBHOCTH.
CamocrosrenbHas HHPOPMAIIMOHHO-TTO3HABATENbHAS IEITEILHOCTh C pa3IMYHBIMU
HUCTOYHHUKaAMHN I/IH(l)OpMaHI/II/I, e KpUTHYCCKas OLICHKA U UHTCPIIPETAl .
dopmupoBaHue COOCTBEHHOM MO3HUIIMH 110 OTHOIIEHUIO K OMOJIOTHUECKO HHpOpMaLny,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Hcnonpe3oBanne cpencts KT B pelieHnn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHru3allMOHHBIX 3aJ1a4.

OBnazieHre MeTo1laMi Hay4YHOT'O MTO3HAHUS, UCIIOJIb3YEMbIMH ITPH OMOJIOrMYECKHX
HCCIIEIOBAHMSIX, B IIPOLIECCE BBIIIOIHEHNUS JIAOOPATOPHBIX paboT. PazBuTte ymeHus
0OBACHATH PE3YJIbTATLL OMOJIOTHYECKUX OKCIICPUMCHTOB.
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PerreHre OMOTOrNYECKUX 3a/1a4.
Pa3BuTHe MO3HABATEILHOIO HHTEPECA K U3YUCHUIO OMOJIOTHH B IIPOLIECCE U3YUCHUS
JIOTIOJTHUTEIHFHOTO MaTepuana ydeOHuKa.

35

PesepBHOE Bpems

TeMaTnuyeckoe MIIAHMPOBAHUE

11 knacce

Ne ypoxka

Pa3nen, Tema ypoka.
BrInonHenne npakTH4ecKOi 4acTu.

Yac

Bunrnl nearenpHoctu

OpranusMeHHblii ypoerb (10 yacoB)

Opranu3MeHHbIH YPOBEHB! oOmas
XapaKTepUCTHKA. Pa3MHOXEeHNE OpraHu3MOB.

1

CamMocCTOsITeNbHOE ONpeiesIeHHE e YIeOHOM esTeIbHOCTH U COCTAaBICHUE e¢ IUIaHa.
OmnpezeneHne 0OCHOBOMNOJAraroIIyX MOHIATUI: 0CO0b, OECII0NI0e U MOJI0BOEPA3MHOKEHHE,
TaruIOWIHbIA W JUIUTOMAHBIA HAOOpPBI XPOMOCOM, TaMeThl, CEMEHHHKH, SUYHUKU,
repMa(gpoIUTH3M.

[IponykTiBHOE OOIIEHHE M B3aWMOJEWCTBHE B IIPOLIECCE COBMECTHOM Yy4eOHOM
NESITeIbHOCTH C YYETOM MO3UIUI IPYTUX YYaCTHHKOB JESATEIBLHOCTH MPH 0OCYKAECHUU
IIPOLIECCOB JKU3HEAEATEIbHOCTH OPTaHU3MOB.

CamocrodaTrenbHas HH(OPMAIMOHHO-TIO3HABATENbHAsl JIEATEIIBHOCTh C PA3IUYHBIMU
HUCTOYHHUKaAMHN I/IH(l)OpMaIII/II/I, e KPpHUTHYECKad OLICHKA 1 UHTCPIPETALHA.

dopmupoBaHUe COOCTBEHHON MO3UIMU MO OTHOIIEHUIO K OHMOJI0rHyeckoit HHpopMaluy,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3zButue mo3HaBaTENbHOrO HMHTEpECca K M3YyYEHHIO OMOJIOTHMM B MpoIlecce H3ydeHHs
JIONOJIHUTEIBHOTO MaTepHaa yueOHHUKA.

Pa3zButne monoBeix kiietok. Omiog0TBOPEHHE.

OmnpeneneHne OCHOBOIOJATAIONIMX TOHSATUN: TaMETOI€HE3, OOI€HE3, CIEPMAaTOIEHE3,
HalpaBUTENIbHbIE TENblla, HAPYKHOE OIJIOJOTBOPEHHE, BHYTPEHHEE OIJIOJOTBOPEHHE,
aKpocoma, 3UroTa.

[IponykTuBHOE OOIIEHHE U B3aWMOJAEWCTBHE B IIPOLECCE COBMECTHOM YydeOHOM
JESITeIbHOCTH € YYETOM MO3UIUHM IPYruX YYaCTHUKOB JESITEIbHOCTH MPU OOCYXKIAECHUU
M3y4aeMoro Marepuaa.

Pa3zButue mo3HaBaTENbHOrO HMHTEpEca K M3YyYEHHIO OMOJIOTHMHM B MpoIecce H3yYeHHS
JIONIOJIHUTEIBHOTO MaTepuaa yueOHUKa
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WunuBuayanbHOE  pa3BUTHE  OPraHU3MOB.
Buorenernueckuii 3aKoH.

OmnpeneneHre OCHOBOMOJAralOMIUX MOHATHNA: OHTOTeHe3, (huoreHes, AMOPUOHATBHBII
NepUoJi, MOCTIMOPUOHANBHBIN Nepuoa, ApodiieHue, O6aacTomepsl, OiacTyia, racrpyna,
9KTOJIEpPMA, SHTOJIEPMa, ME30/IepMa, HEeHpyIia, HEpBHAs TPYOKa, OMOTEHETHYECKHUI 3aKOH.
[IponykTBHOE OOIIEHWE W B3aMMOJICHCTBHE B IIPOIECCE COBMECTHOM Yy4eOHOM
JESITeIBbHOCTH C YYETOM MO3ULMH JAPYIUX YYaCTHUKOB JAEATEILHOCTH MPU OOCYXKICHUH
0COOEHHOCTEM  MHAMBHMIYalbHOIO PpA3BUTUS Yy Pa3HbIX TIPYyNI  OPraHU3MOB.
CamocrosarenbHas WH(OPMAIMOHHO-TIO3HABATENbHAS JEATEIBHOCTh C Pa3IMYHBIMU
UCTOYHUKAMU HMH(POPMALMU O >KU3HEHHBIX LHUKJIAX Pa3HbIX IPYNI OPraHU3MOB, €¢
KpUTHYECKAasl OLIEHKA U UHTEPIIPETALUS.

dopmupoBaHue COOCTBEHHON MO3MIIMU 10 OTHOIIEHHUIO K OMOJIOrMuecKoi HH(popMaIuH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Ucnons3oBanue cpeacts MKT s moucka yueOHOM MHPOpPMALMU M MOATOTOBKH
MYJIbTUMEANAIPE3CHTALUN.

Pa3zButue mo3HaBaTEIbHOrO MHTEpECa K M3YyYEHHMIO OHOJOIMM B Ipolecce H3ydeHHUs
JIOTIOJIHUTEIBHOIO MaTepuasa yuyeOHuKa.

3aKOHOM€pHOCTI/I HACJICOJOBaHUA ITPU3HAKOB.
MOHOI‘I/I6pI/II[HOe CKpCIIMBAaHHC.

OmnpeneneHne OCHOBOINOJNAralOLUIUX MHMOHSTUN: T'€H, N€HETHKa, TMOpuAu3alus, 4ucTas
JIMHUA, TeHOTHUM, (EHOTHII, TeHO()OH I, MOHOTUOPUIHOE CKpEIlMBaHUE, TOMUHAHTHOCTb,
PELIECCUBHOCTbD, PACLICIIICHUE, 3aKOH YHCTOTHI FaMeT.

[IponykTuBHOE OOLIEHHE U B3aWMOJICHICTBHE B TMPOLIECCE COBMECTHOH y4eOHOMH
NESATENIbHOCTH C YUYE€TOM MO3MLIMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPHU 00CYXKIECHUU
3aKOHOMEPHOCTEN HACIIEI0BAaHUS IPU3HAKOB.

Pemenune Oumonormyeckux (T€HETHYECKHX) 3a7ad Ha MOHOTHMOpPUIHOE CKpEIlMBaHUE.
Pa3zBuTue mo3HaBaTENBHOIO MHTEpeEca K M3YYEHHIO OMOJIOTHMHM B IpoLEcce H3ydeHHs
JONOJHUTEIBHOTO MaTepHaa yueOHUKa.

Henonmnoe  ngomuHupoBanue. ['eHoTMn M
(dbeHoTUI. AHAIM3UPYIOIIEE CKPEIIMBAHNUE.
[Ipaktuyeckas pabora Ne 1 «CocraBienue
AJIEMEHTAPHBIX CXEM CKPELUBAHUS»

OmnpeneneHne  OCHOBONOJArarOIIMX  MOHATHI: HEMOJIHOE  JIOMHUHHPOBAHUE,
aHATM3UPYIOILEE CKPEIIUBaHUE.

[IponykTuBHOE OOIIEHHE U B3aWMOJICHICTBHE B TMPOLIECCE COBMECTHOH y4yeOHOU
NESTeIbHOCTH C YUYE€TOM MO3MLIMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPHU 00CYXKIECHUU
3aKOHOMEPHOCTEH HACIIEN0BaHUS IPU3HAKOB.

Pemenne Ounonormyecknx (reéHETMYECKHMX) 3a/ad Ha MOHOTMOPHIHOE CKpEelIMBaHHE.
Pa3zButue mo3HaBaTENbHOrO MHTEpECca K M3YyYEHHIO OMOJIOTHMM B MpoIecce H3ydeHHs
JIONOJIHUTEIBHOTO MaTepraa yueOHUKa.

JurudpumHnoe CKpEIIIMBaHUE. 3akoH
HC3aBUCUMOI'O HACJICIOBAHUS HpI/IBHaKOB.
[Ipaktnueckass pabora Ne 2 «Pemenue

OrnpezenieHre OCHOBOITOJIATAIONINX MMOHATHN: JUTHOPHUIHOE CKPEIIMBAHHE, PEIIETKA
Ilennera, HE3aBUCHMOE HACJIEJOBaHHE.
[IponykTBHOE OOIIEHHE W B3aWMOJCHCTBHE B MPOIECCE COBMECTHOM Y4eOHOMU
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TCHECTUYCCKUX 3aaa4».

NESATENIbHOCTH C YYETOM TO3HIMNA JPYTUX YYACTHUKOB JACATEILHOCTU MPH 0OCYKICHUU
3aKOHOMEPHOCTEH Hacae10BaHus IPU3HAKOB.

Pemenne Ouonmornyeckux (TEHETUYECKUX) 3aqad Ha JUTUOPUIHOE CKpEIHMBaHUE.
Pa3BuTHe MO3HABATEIHLHOIO HMHTEpPECa K H3YyYEHUIO OHOJIOTMU B MPOIECCE HU3YUCHHS
JIOTIOJTHUTEIFHOTO MaTepuasna yayeOHuKa.

XpOMOCOMHaﬂ TCOpHUsA  HACJICACTBCHHOCTH.

3akoH Moprana. ['enetuka
HacnenoBaHue, CIIETIIICHHOE C TTOJIOM.

oJia.

OmnpeneneHue OCHOBOMOJAralolUX MOHATHI: CHEIUICHHOE HacjeloBaHuE, 3aKOH
Moprana, mnepekpecT (KpOCCHUHTOBEp), XPOMOCOMHAsl TEOpUS HACJIEJICTBEHHOCTH,
ayTOCOMBI, MTOJIOBBIE XPOMOCOMBI, T€TEPO- U TOMOTaMETHBIN MOJI, MPU3HAKH,CIETUICHHbIE
C MOJIOM, TEMO(HIIUS, TATBTOHU3M.

[IponykTuBHOE OOIIEHHE U B3aWMOJEWUCTBHE B TMPOLECCE COBMECTHOW Y4eOHOM
NESATEIbHOCTH C YYE€TOM MO3ULMH IPYTUX YYaCTHUKOB AESTEIBbHOCTU MPHU 00CYXKIAECHUU
BOIIPOCOB HCCIIEAOBAHUN HACIEIOBAHUS PU3HAKOB Y YEIOBEKA U STUYECKHX aCIEKTOB B
00acTh MEIUIIMHCKON F€HETUKH.

CamocTtosiTenbHass UHGOPMAIMOHHO-TIO3HABATENbHAS JIEATEIbHOCTh C Pa3IMYHBIMU
WUCTOYHMKaMHU WHQPOpPMalWU, B TOM 4Hciae ¢ wucmnonb3oBanuem cpencts MKT, ee
KpUTHYECKasl OIEHKA U HHTEPIpETaIusl.

dopmupoBaHUe COOCTBEHHOW MO3MIIMU MO0 OTHOIIEHUIO K OMOJIOrHYeCKOr WH(POpPMAaINH,
II0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

Pemenue 6uonorndeckux (reHETUYECKUX) 3a7a4 C YUETOM CILETIEHHOTO HACJIEI0BAHMS
U KPOCCHHIOBEpa.

Pa3BuTHe Mo3HaBAaTEIBHOIO WMHTEpECa K WM3YYEHHIO OMOJIOTMM B IpOLIECCE H3YyYEHUS
JIONIOJTHUTEIBHOTO MaTepraia yueOHUKa.

3aKOHOMEPHOCTH U3MEHUYUBOCTH.

OmnpezneneHre OCHOBOMOJIATAIONIUX —TMOHATHHA: MOAM(DUKALMOHHAS W3MEHYHUBOCTb,
MoJIuGUKAMK, HOpMa pEaKIMH, KOMOMHAIIMOHHAs W3MEHYMBOCTb, MYTallMOHHAs
W3MEHUYUBOCTb, MyTallUl (T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE), JETCIUs, TYIIUKALNs,
MOJTUTION NS, MyTareHHble (aKTOpbl, MyTallHOHHASL TEOPHUSI.

[IponykTuBHOE OOIIEHHE U B3aMMOJAEWCTBHE B IIPOLECCE COBMECTHOM YydeOHOM
JESITeIbHOCTH € YYETOM MO3UIUHI IPYruX YYaCTHHKOB JIESITEIBHOCTH MPU OOCYKIAECHUU
3aKOHOMEPHOCTEHN U3MEHUYNBOCTH OPraHU3MOB.

CamocrodarenbHas WH(OPMAIMOHHO-TIO3HABATENbHAsL JIEATEIIBHOCTh C  PA3TUYHBIMU
HMCTOYHUKAMU HH(OpPMALMU O BIMSHUM MYTareHHbIX (aKTOpPOB HA OPraHU3MBbI, €€
KpUTHYECKAsl OLIEHKA U UHTEPIPETaLU.

®opmupoBaHue cOOCTBEHHOM MO3UIIMIMA 110 OTHOIIEHUIO K OMOJ0ornYeckoi HH(OpMaIInH,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Ucnonb3oBanne cpeacts MKT B pelieHuM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3aIMOHHBIX 33Ja4, CBA3aHHBIX C MU3YYEHHEM HM3MEHUMBOCTH OPraHU3MOB.
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Pa3BuTue mo3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO OMOJIOTHU B IIPOIecce U3yUCHHS
JIONOJIHUTEIBHOTO MaTeprana yueOHuKa.

OCHOBHBIE  METOBI
SKUBOTHBIX u
buorexuonorus.

CEJICKLIUA  PACTEHUH,
MUKPOOPTaHU3MOB.

OmnpeneneHre OCHOBOIOJIATAIOIIMX IOHSATHM: CENEKLHs, COpT, I0pOJa, LITAMM,
OMOTEXHOJIOTHs, MyTareHes, KJIETOYHAs WHXKEHEpHs, NeHHas WHXXEHEpHs, IeTepo3Huc,
MHOpUAMHT, OMOTyMyC, KyJIbTypa TKaHEW, KIIOHUPOBAHUE, CHHTETHUECKUE OPTaHU3MBI,
TPaHCT€HHbIE OPraHU3Mbl, 0M00E30M1aCHOCTb.

[IponykTuBHOE OOLICHWE W B3aWMOJICHCTBHE B TMPOLIECCE COBMECTHOH y4deOHOU
NESITeIbHOCTH € YYETOM MO3ULUM JPYruX YYaCTHUKOB JESTEIbHOCTH MPU OOCYXKAECHUU
po6seM OMOTEXHOJIOTHH, €€ MEPCIIEKTUB M STHUECKUX HOPM.

CamocrosrenbHas HH(OPMALMOHHO-TIO3HABATENbHAsl JEATEIIBHOCTh C  PA3JIUYHBIMU
HUCTOYHUKAMU HH(POpMalMd O METOJaX CEeJIeKUUUM M O HaIMpaBICHUIX pPa3BUTHSL
OMOTEXHOJIOTMH, €¢ KPUTUYECKasl OLICHKA U MHTEpIIpeTalusl.

dopmupoBaHue COOCTBEHHOW MO3MIIMU MO OTHOIIEHUIO K OMOJIOrHYeCKOr WH(POpMAINH,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Pa3zButue mo3HaBaTENbHOrO MHTEpPECAa K M3YyYEHHIO OMOJOrMHM B IPOLECCE HU3YUYEHHUs
JIONOJIHUTEIBHOTO MaTepraia yyeOHuKa.

10

Oo6o0maromuit ypok

CamocTosITeIbHBIN KOHTPOJIb M KOPPEKIUS y4eOHOU AEATEIHHOCTH C HCIIOIh30BAHUEM
BCEX BO3MOXKHBIX PECYPCOB JUIsl JOCTHUKEHMSI IOCTABIEHHBIX LIEIEH U Peanu3alii IJIaHOB
NESITEIbHOCTH.

JleMOHCTpalysl HABBIKOB [TO3HABATEIbHOM pediieKkcui.

[IponykTBHOE OOIIEHHE M B3aUMOAEWCTBHE B IIPOLIECCE COBMECTHOM Yy4yeOHOM
NEATEIIBHOCTH C YYETOM MO3ULUHU APYTUX YYACTHUKOB JEATEIBHOCTH.

HGMOHCTpaIII/IH BJIaZICHUA A3BIKOBBIMU CPCACTBAMMU.

YBepeHHOe M0JIb30BaHue OMOJIOrMYeCKON TEPMUHOJIOTHEN B ITpe/iesiaX H3yu4eHHON TeMBI

Honmyasium

OHHO-BH/0BOIi YpOBeHb (8 yacoB)

11

[TonynAMOHHO-BUZIOBOM  ypOBEHB:  0OIIas
XapaKTepUCTHKA. BUIBI M OIS,
JlaGoparopnass pabora Ne 1 «CpaBHeHue

BHJIOB 110 MOP(OJTOTHIECKOMY KPUTEPHION.

1

CamocrosTenbHOE OIpeieNIeHue eI Y4eOHOH NesITeTbHOCTH U COCTaBJIeHUE e¢ IUIaHa.
OnpenenieHre OCHOBOIIONATAOIINX MOHATHI: BUJ, KPUTEPUHM BHJA, apeai, MOMYJIsLHs,
pOXKIaeMOCTb, CMEPTHOCTb, IIOKA3aTEJM  CTPYKTYpPhl  MOMYJALUU, IUIOTHOCTD,
YUCJIEHHOCTb.

[IponykTuBHOE OOILIEHHE W B3aMMOJEHCTBHE B TPOLIECCE COBMECTHOM y4ueOHOM
JESATENIbHOCTH C Y4E€TOM MO3MIMHM JIPYrHX YYaCTHUKOB JESTENbHOCTU MPH OOCYKIACHUU
COBPEMEHHBIX IIPEACTABIICHUN O BUJIE U €T0 MOIIYJISUOHHONW CTPYKTYpE.

OBnazeHHe METOJaMU HAy4HOTO I103HAHMs, HUCIOJIB3YEeMBbIMH IPU OHOJOTHYECKUX
HCCIIEIOBAHMIX, B MIPOIIECcCe BBIMOIHEHHS JabopaTopHOH paboThl «CpaBHEHUE BUIOB MO
MOp(OJIOTHYECKOMY KPUTEPUION.
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Pa3BuTue mo3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO OMOJIOTHU B IIPOIecce U3yUCHHS
JIONOJIHUTEIBHOIO MaTeprana yyeOHuKa.

12

Pa3Butue 2BOIIONMOHHEBIX UICH.

OmnpeneneHre OCHOBONOJATAMOIIMX IOHATUN: IBOJIOLNS, Teopus 3Bojounu [lapBuHa,
JBUKYIINE CHIIbI 3BOJIONUHU (M3MEHYUBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN
0TOOp), CHHTETHYECKAsi TEOPHSI SBOJIIOLINH.

[IponykTBHOE OOIIEHHE W B3aWMOJCHCTBHE B TMPOIECCE COBMECTHOW ydeOHOM
JESITeIBHOCTH C YYETOM IMO3UIUHA JPYrUX YYaCTHHKOB JESITEIBHOCTH MPU OOCYXKIACHUU
OCHOBHBIX I10JI0’KE€HUN 3BOJIOLMOHHOM Teopuu Y. /lapBruHa U MOJI0KEHUI CHHTETUYECKOMN
TEOPHUU 3BOJIIOLUH.

CamocTtosTenbHas UHGOPMAIMOHHO-TIO3HABATENbHAS JIEATEIbHOCTh C Pa3IMYHBIMU
HMCTOYHUKAMH HH()OPMAIIMH O Pa3BUTHH SBOJIOIMOHHBIX HJEH, €¢ KPUTHIECKAs OICHKA
Y UHTEpIpeTaLus.

dopmupoBaHue COOCTBEHHOW MO3MIIMU MO OTHOIIEHUIO K OMOJIOrHYeCKOr WH(POpMAINH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

Hcnons3zoBanne cpencts MKT B pemeHnM KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3allMOHHBIX 3a/1a4, CBSI3aHHBIX ¢ U3ydyeHueM JudHocTu Y. JlapBuHa Kak y4eHOro-
HCCIEN0BATEII.

Pa3zButue mo3HaBaTENbHOIO HMHTEpEca K M3YyYEHHIO OMOJIOTMM B Mpolecce H3ydeHHUs
JIOTIOJIHUTEIBHOT0 MaTepuasa y4eOHuKa.

13

JIBMKyIMe CHiIbl DBOJIIOLIMK, UX BIUSHUE Ha
reHO(OH/1 MOMYJISIIIHH.

OmnpeneneHre OCHOBOMOJATAlOIIMX MOHATHI: 3JIeMEHTapHble (DAKTOPBl 3BONIOLMU:
MYTallMOHHBIN MTPOLIECC, MONMYISUOHHbBIE BOJHBL, Apeii() T€HOB, U3O0JALHU.
IIponykTuBHOE OOlIEHHE W B3aUMOJEHCTBME B IPOLIECCE COBMECTHOM y4eOHOM
JESTENIbHOCTH C YYE€TOM MO3MIMH JPYrMX YYaCTHUKOB JESTENbHOCTU MPHU OOCYKIACHUU
COBPEMEHHBIX MpPEICTaBICHMA O JBIWKYIMX cuiax ((akropax) HBOJIOLUH.
CamocrosiTenbHasi WH(GOPMAIMOHHO-TIO3HABATENbHAS JEATEIBHOCTh C Pa3IMYHBIMU
UCTOYHMKAMU MH(pOpMalUU 00 3BOJIOLMOHHBIX (haKTOpax, €€ KpUTHUECKas OLEHKa U
UHTEpIpEeTAIHSL.

®opmupoBaHue cOOCTBEHHOM MO3UIIMU 110 OTHOIICHUIO K OMOJ0ornYeckoi nH(OpMaInH,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pemenue 6uonornyeckux 3ajad Ha IpUMeHeHue 3aKkoHa Xapau—Baitnoepra.

Pa3zButue mo3HaBaTENbHOrO MHTEpECca K M3YyYEHHIO OMOJIOTHMM B MpoIecce H3ydeHHs
JIONOJIHUTEIBHOTO MaTepraa yueOHUKa.

14

EctectBenHsbIi 0TOOP Kak (haKTOP IBOITIOIHH.
JlaboparopHass pabora Ne 2 «Omnucanue
MPHUCIIOCOOJICHHOCTH ~ OpraHm3mMa M e
OTHOCHUTEIILHOTO XapaKTepay.

OmnpeneneHre  OCHOBOIONATAIONIMX — MOHATHH:  (QOpMBI  ecTecTBEHHOro  oTOOpa:
JBWOKYIIUHN, CTAOWIM3UPYIOIINIHA, AU3PYITUBHBIN (pa3pbIBAIOIINN).

[IponykTBHOE OOIIEHHE W B3aUMOJCHCTBHE B TIPOIECCE COBMECTHOW y4eOHOM
JeSITEIbHOCTH € YYETOM MO3UIMKA APYTHX YYaCTHUKOB JIEATEILHOCTH NMPH 00CYXICHUU
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BIIMSIHUS €CTECTBEHHOT'O 0TOOpa Ha TreHO()OH T OIS,

OBnazieHHe METOJaMU HAy4YHOIO I103HAHMsSI, HUCIOJIb3YEeMbIMU IpPU OHOJOTHYECKUX
UCCIICIOBAHMX, B IPOIECCEe BBINOJIHEHUS JabopaTopHOil paboTel  «Ommcanue
MIPUCIIOCOOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOI'O XapaKTepay.

Pa3zButue mo3HaBaTEeNBbHOrO HMHTEpPECA K M3YYCHHIO OMOJIOTHMHM B MpOIEcCce H3yYCHHS
JIONOJIHUTEIBHOTO MaTeprana yueOHuKa.

15

MI/IKpOBBOJ'IIOI_[I/IH 1 MaKpO3BOJIIOLUA.

OmnpezneneHue OCHOBOIOJATAIOUIMX —IOHATUI: MAaKpOIBOJIOLUS, MHUKPO3BOIIOLHNA,
JIUBEPreHIusl, PENpoNyKTUBHAs M30JSILMA, BHJI000pa3zoBaHue (reorpaguueckoe,
9KOJIOTMUYECKOE), KOHBEPIEHLU.

IIponykTuBHOE OOLIEHHE W B3aMMOJEHCTBHE B IPOLIECCE COBMECTHOM y4eOHOM
JESATEIbHOCTH C YYE€TOM MO3MIMM JPYrMX YYaCTHUKOB JESTEIbHOCTU MPHU OOCYKIACHUU
MIPOLIECCOB MAKPO- M MUKPOIBOJIIOLIUH.

CamocrosTenbHas HHq)OpMaHHOHHO-H03HaBaT€JII)Ha$I ACATCIIBHOCTL C PA3JIMYHBIMU
UCTOYHUKaMU HMHpoOpManuu o Gopmax BHI000pa3oBaHUs, €€ KPUTHYECKas OLIEHKa U
HHTEpIIpETaIns.

dopmupoBaHue COOCTBEHHON MO3UIMHU IO OTHOLIEHUIO K OMOJI0ruyeckoil nHpopMaluy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3zButue mo3HaBaTENbHOIO HMHTEpEca K M3YyYEHHIO OHOJOTMM B Mpolecce H3ydeHHUs
JONOJHUTEIBHOTIO MaTepHaa yueOHUKa.

16

HaHpaBJ’ICHI/IH 9BOJIIOIIUH.

OmnpeneneHre OCHOBONOJAralOMIMX MOHATUNA: HAlpaBJIEHUS SBOJIIOLMU: OMOTOTUYECKUI
mporpecc, OMOJIOTMYECKHUH perpecc, apoMmopdos, wuauoajganTanus, JereHeparysl.
[IponykTuBHOE OOLIEHHE U B3aMMOJICHICTBHE B MpOLIECCE COBMECTHOH y4yeOHOMH
NESATEIbHOCTH C YUYE€TOM MO3MLIMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPHU 00CYXKIEHUU
HaIpaBJIEHUH 3BOJIIOLIUU.

CamocrosTenpHas I/IH(l)OpMaIII/IOHHO-HOSH&B&TGJ’IBH&H ACATCIIBHOCTE C PA3JIMYHBIMU
HCTOYHMKAMU MH(OpMaIMK O J0Ka3aTeNbCTBAX ABOJIOLMH, €€ KPUTHUECKas OLEHKa U
HHTEpIIpETaIs.

dopmupoBaHue COOCTBEHHON MO3UIIMU MO OTHOIIEHUIO K OHOJIOrHYecKol nH(pOpMaIny,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Hcnone3oBanne cpeacts MKT B pelleHMM KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M
OpraHru3allMOHHBIX 3aJia4, CBA3aHHBIX C U3YUCHUEM OCHOBHBIX HaHpaBJ'IeHI/Iﬁ OBOJIIOIINH.
Pa3zButue mo3HaBaTENbHOrO MHTEpECca K M3yYEHHIO OMOJIOTHMM B MpoOIecce H3yYeHHS
JIONOJIHUTEIBHOTO MaTepraa yueOHUKa.

17

[Tpunnuns! knaccudukanyuu. CucremaTuka.

Omnpenenenre 0OCHOBOMOJATAIONINX MOHATUI: CUCTEMaTHKa, OMHOMUHAIbHOE Ha3BaHUE,
CHUCTEMAaTUYECKHUE KaTErOpUHU: THII, OTIEIN, KIacc, OTPsl, MOPSAOK, CEMEHCTBO, PO, BU/I.
[IponykTBHOE OOIIEHHE W B3aUMOJICHCTBHE B TMPOIECCE COBMECTHOM y4eOHOMU
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JESITeIBbHOCTH C YYETOM IMO3UIMNA APYTHX YYACTHUKOB JIEATEIBHOCTH MPH 00CYXIESHUU
IIPUHIUIIOB KJIacCU(UKALMK OPraHU3MOB.

Pa3BuTHe NMO3HABATENIBHOIO HHTEPECA K N3YUYCHUIO OMOJIOTHH B IIPOLIECCE U3YUECHUS
JIONIOJIHUTEIBHOTO MaTepraa yyeOHuKa.

18

O6o0maromuii ypox.

CaMoCTOSTeIbHBI KOHTPOJIh U KOPPEKIHS y4eOHOU NEATEIBHOCTH C MCIOJIb30BaHUEM
BCEX BO3MOXKHBIX PECYPCOB ISl IOCTUIKEHU S TIOCTABJIEHHBIX LIEJIeH U pealn3aluy IUIaHOB
JESTEIbHOCTH.

JleMOHCTpalys HABBIKOB [T03HABATEIbHOM pedieKkcu.

[IpoxykTuBHOE OOIIEHHE W B3aWMOJCHCTBHE B TPOLIECCE COBMECTHOM y4eOHOM
JESITeIbHOCTH C Y4CTOM MNO3MLMH APYrMX YYAaCTHMKOB JESATEIbHOCTH. JleMOHcTpauus
BJIaICHUA A3BIKOBBIMU CPCACTBAMMU.

YBepeHHOe 10J1b30BaHue OMOJIOrMYeCKON TEPMUHOJIOTHEN B Tpe/iesiaX W3y4eHHON TeMBI

IKOCHCTEMHBI YpoBeHb ( 8 4acoB)

19

OKOCUCTEMHBIN YPOBEHB: oOmras
XapaKTePUCTHUKA. Cpena obutaHus
OpraHU3MOB. DKOJOTHYECKHE (AKTOPhl M HUX
BIIMSHUE Ha OpraHu3Mbl. ToJEepaHTHOCTh U
aJanTarus.

1

CamocrosTenbHOe onpesieeHue el y4eOHO! e TeIbHOCTH U COCTABJICHUE e¢ IUIaHa.
Omnpenenenne 0OCHOBOITOIATAIONINX MOHATHI: cpeia OOUTaHUS, IKOJIOTHIECKUE (PaKTOPHI
(abuotuueckue, OMOTHYECKHE, AHTPONOIEHHbIE, JUMHUTHUPYIOLIME), TOJEPAaHTHOCTb,
3aKOH MUHUMYMA, IIPABUJIO TOJICPAHTHOCTH, adarTanus.

IIponykTuBHOE OOLIEHHE W B3aMMOJEHCTBHE B TPOLIECCE COBMECTHOM y4eOHOM
JESTENIbHOCTH C Y4E€TOM MO3MIMM PYrMX YYaCTHUKOB JESTEIbHOCTU MPH OOCYXIACHUU
BIIMSIHUS DKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

CamocrosTenpHas I/IHq)OpMaIII/IOHHO-H03HaBaT€J'II)Ha$I ACATCIIBHOCTE C PA3JIMYHBIMU
UCTOYHUKAMU MH(OPMAIMK O MPHUCIIOCOOIEHUSAX OPraHU3MOB K JEMCTBUIO pa3iIMYHBIX
9KOJIOTMUECKUX (PaKTOPOB, €€ KPUTHUECKAsI OLIEHKA M UHTEPIPETaIUsl.

dopmupoBaHUe COOCTBEHHON MO3HUIMU MO OTHOIIEHUIO K OMOJI0rHyeckoil HHpopMaluu,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3zButue mo3HaBaTEIbHOIO MHTEpPEca K M3YYEHHIO OWOJIOTMH B IpOIEcce H3YyYSHHS
JOTIOJHUTEIBHOTO MaTeprasia yaeOHUKa.

20

DKOIOrnuecKue coooIecTna.

OmnpeneneHre OCHOBOIONATAIONINX TOHATUH: OMOTHYECKOe co00IIecTBO (OHMOIEHO3),
IKOCUCTEMa, OHMOTreOIleH03, OHMOTOI, WCKYCCTBEHHBIC (QaHTPOTIOTCHHBIC) 3KOCHCTEMBI:
arpoOHOIIeHO3, PKOCHCTEMA TOpoa, TOPOJACKOM nanamadr.

[IponykTBHOE OOIIEHWE W B3aMMOJICWCTBHE B TIPOIIECCE COBMECTHOW Yy4eOHOM
JESATENIbHOCTH C YYETOM TO3UIMHA JPYTUX YYACTHUKOB JESATEILHOCTH MPH CPAaBHUBAHUH
€CTECTBCHHBIX M HWCKYCCTBCHHBIX 3KOCHCTEM, MPOOJeM 3arpsA3HEHUsS aTMOC(ephl.
CaMOCTOHTCHBHaH I/IHq)OpMaL[I/IOHHO-H03HaBaT€J'H>Ha}I HNCATCIIBHOCT C paBJ’II/I‘IHBIMI/I
HMCTOYHUKAMH HHPOpMAIHK 00 SKOJOTUUECKHX COOOIIeCTBaxX, ¢ KpUTHIeCKas OIlCHKa 1
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WHTEPIPETAIIHSL.
dopmupoBaHue cOOCTBEHHOM MO3UITUH 110 OTHOUICHUIO K OMOJIOTHYECKOW HH(POPMAIINH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3Burtne mo3HaBaTeNbHOIO HHTEPECA K M3YUCHUIO OMOJIOTHU B TIPOIIECCe U3YyUCHHS
JIOTIOJTHUTEIHFHOTO MaTepuana ydeOHuKa.

21

Buabl  B3aMMOOTHOIIEHWH  OPraHU3MOB B
3KOCHUCTEME. DKOJOTUUECKAs HHUIIIA.

OmnpezneneHre OCHOBOINOJIATAOIIUX IOHATUN: HEHTpain3M, cUMOMO3 (MyTyaslusM,
MPOTOKOOIEPALUsl, KOMMEHCAIN3M, HaxXJeOHHYECTBO, KBApTUPAHTCTBO, IMAPa3HTU3M),
XUILHAYECTBO, aHTHOMO03 (ameHcanusM, aJlIesIonaTus, KOHKYpEHLUs),
TEPPUTOPHAIBHOCTb, JKOJIOTMYECKAas HUINA, 3aKOH KOHKYPEHTHOI'O WCKJIIOYEHUS.
IIponykTuBHOE OOLIEHHE W B3aMMOJEHCTBHE B IPOLIECCE COBMECTHOM y4eOHOM
JESATEIbHOCTH C YYE€TOM MO3MIMM JPYrMX YYaCTHUKOB JESTEIbHOCTU MPHU OOCYKIACHUU
TUIIOB B3aUMOOTHOILIEHUI OPraHU3MOB B DKOCHCTEMAX.

OBnazeHre MeTOJaMU HAYYHOTO ITO3HAHMS, HCIIOJIB3YEMBIMH TPH OHOJOTHYECKUX
UCCIIEIOBAHMAX, B IIpOlLlecCe BBINOJHEHHUS JaboparopHoil paborel «3yueHue
9KOJIOTHUYECKON HUIIY Y Pa3HbIX BUJOB PACTEHUN».

PazButue ymMeHus: 0ObSICHATh pe3yabTaThl OMOJIOTHYECKUX 3KCIIEPUMEHTOB.

Pa3zButue mo3HaBaTeIbHOrO MHTEpPECAa K M3YyYCHHIO OMOJOrMHM B IpOLECCe HU3Y4YEHHUs
JIONIOJTHUTEIBHOTO MaTepraia yueOHUKa.

22

BunoBas u mnpocTpaHCTBEHHas CTPYKTYpbI
9KOCUCTEMBI.

OrmpesenieHre OCHOBOIIOJIATAIOIINX TOHSATHN: BHUIOBAas CTPYKTYpa, MPOCTPAHCTBEHHAS
CTpYKTypa cooOmiecTBa, Tpodudeckass CTpyKTypa, MUIIEBas IleMb, MUIIEBas CETh,
SIPYCHOCTb, aBTOTPOQBI, FETEPOTPOPHI, MPOAYLIEHTbI, KOHCYMEHTBI, PEYLIEHTHI.
[IponykTrBHOE OOIIEHHE U B3aWMOJACWCTBHE B TMPOLIECCE COBMECTHOW Yy4deOHOI
JESTENIbHOCTH C YYE€TOM MO3MIMH JPYrMX YYaCTHUKOB JESTENbHOCTU MPHU OOCYKIACHUU
Pa3IUYHBIX CTPYKTYP IKOCUCTEM.

OBH&}IGHI/IC MEeToAaMu Hay‘-IHOFO IIO3HaHUA, I/ICHOHI:SYCMI)IMI/I HpI/I 6I/IOJ'IOFI/I‘IGCKI/IX
WCCIIEIOBAHMSX, B MIPOIIECCE BBIMOIHEHUS 1a00paTopHOil paboThl «OmrcaHne YKOCUCTEM
CBOEIl MECTHOCTH.

Pa3BuTHe MO3HABAaTEIHHOTO WHTEpECAa K M3YYCHHIO OMOJOTHH B IPOILECCEe W3YYEHUS
JIOTIOJTHUTEIFHOTO MaTepralia yaeOHUKa.

23

[TumeBsie CBSA3U B IKOCHCTEME.
JlaboparopHast padota Ne 3 «CocraBicHue
MUIIEBBIX IIETICH»

OmnpeneneHre OCHOBOIIONATAIONINX MOHATHI: THUINEBas IeMb: IETPUTHAS, MACTOUIIHAS;
nupaMya:  4ucen, Ouomacc, OSHEpruM; MpaBHIO HKOJOTHYECKOM  MUPaMUIBL.
[IponykTBHOE OOIIEHHE M B3aWMOJAEWCTBHE B IPOLIECCE COBMECTHOW Yy4eOHOM
JeSITebHOCTH € YYETOM MO3UILUI IPYTUX YYaCTHUKOB JIEATEILHOCTH MPH 0OCYKICHUN
MUIIEBBIX CBSI3EH B PA3IMYHBIX SKOCHCTEMAX.

CamocrosTenbHas I/IHq)OpMaI_[I/IOHHO-H03HaBaT€J'H>Ha}I ACATCIIBHOCTE C PA3JIMYHBIMU
HWCTOYHUKAMH WH(OOpPMAIMU 00 0COOCHHOCTSX TMHINEBBIX CBSI3EH B Pa3IMUHBIX
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HKOCUCTEMAX, €¢ KPUTHUECKas OLICHKA U UHTEPIIPETALIHSL.

®dopmupoBaHue cOOCTBEHHOM MO3UIIMU 110 OTHOIICHUIO K OMOJOornYeckor nH(OpMAaIINH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Ucnons3oBanue cpencts MKT B pemieHun KOTHUTUBHBIX, KOMMYHUKATHBHBIX H
OpraHU3alMOHHBIX 3a7a4.

OBinazeHue MeTOJaMU HAYYHOTO I[IO3HAHUS, HUCHOJIb3YEeMBbIMU MpPH OUOIIOTUYECKUX
WCCIICIOBAHMSIX, B TIpoIecce BBIMOMHEHHUA JabopaTopHoil paboTel «CocTaBiieHHe
HUINEBLIX LIEIIEN.

Pemenne Ouomornyeckux 3aaad Ha MPUMEHEHHE SKOJOTHYECKHX 3aKOHOMEPHOCTEH
(paBw).

Pa3zBurne mo3HaBaTENBPHOTO MHTEpPECa K M3YUYEHHIO OWOJIOTHH B IPOIECCEe H3ydCHHS
JIOTIOTHUTEIBHOTO MaTepuasna ydyeOHuKa.

24

KpyroBoport BelecTs 1 npeBpaleHue 3Hepruu
B SKOCUCTEME.

OmnpeneneHre OCHOBOIONATAIOUIMX TMOHATUN: MOTOK: BEIECTBA, dHEPruu; OUOTrEHHBIE
3JIEMEHTBI, MAaKpOTPO(HBIE BELECTBA, MUKPOTPO(HbIE BELIECTBA.

[IpoxykTuBHOE OOIICHWE W B3aWMOJICHCTBHE B TMPOLIECCE COBMECTHOH y4eOHOU
NESITeIbHOCTH € YYETOM MO3UIUM IPYruX YYaCTHUKOB JESTEIbHOCTH MPU OOCYXKAECHUU
KpPYroBOpOTa BEILIECTB U IPEBPALLECHUS SJHEPITUH B DKOCUCTEMAX.

Pa3zButue mo3HaBaTEIbHOIO MHTEpPEca K M3YYEHHIO OWOJIOTMH B IpoLEcce H3YyYSHMs
JONOJHUTEIBHOTIO MaTepHaa yueOHUKa.

25

OKoJIoruuecKas CYKIECCHUs. ITocnencTBus
BIIMAHUA JACATCIIBHOCTHU YCIOBCKa Ha
O9KOCHCTCMbI

OmnpeneneHre 0OCHOBONOJAraloIUX MOHATUN: CyKleccHs, o0Ilee JAbIXaHHe COOOIIecTBa,
MepBUYHAS U BTOPUYHAS CYKIIECCHH.

[IponykTuBHOE OOLIEHHE U B3aMMOJICHICTBHE B MpOLIECCE COBMECTHOH y4yeOHOMH
JESTEIbHOCTH C YYETOM IMO3ULIUHI APYTUX YYACTHUKOB J€STEIbHOCTH.

OBnazieHHe METO/JaMU HAay4YHOTO IIO3HAHMsS, HCIOJb3yeMbIMH TpU OHOJOTHYECKUX
HCCIIEIOBaHMX, B IPOLIECCE BBINOJIHEHUS J1abopaTopHO paboTsl «MonenupoBaHue
CTPYKTYp M IPOLECCOB, MPOMCXOJAIIMX B JKOCHUCTEMax (Ha MpUMeEpe aKBapHyma)y.
Pa3BuTre ymeHUs! OOBICHITH pe3yabTaThl OMOJOTHYECKUX IKCIIEPUMEHTOB.

Pa3zButue mo3HaBaTENbHOIO MHTEpEca K M3YyYEHHIO OMOJIOTHMM B MpoIecce H3ydeHHs
JIOTIOJIHUTEIBHOIO MaTepuasa ydyeOHuUKa.

26

O6o0uaromuit ypox.

CamocTOsATeIbHBIN KOHTPOJIb M KOPPEKIUS yU4eOHOH JEATETHLHOCTH C MCIOJIb30BAHHEM
BCEX BO3MOXKHBIX PECYPCOB JJIs JOCTUKEHHUS TOCTABJICHHBIX LI€JIEH U pealli3aluu IJIAHOB
JIEATEIIbHOCTH.

JleMOHCTpalys HaBBIKOB MMO3HABATEIHHON pedIeKCuu.

[IponykTBHOE OOIIEHHE W B3aWMOJCHCTBHE B TMPOIECCE COBMECTHOM ydeOHOM
NESATEIbHOCTH C YY4E€TOM MO3UIMH JPYrUX YYaCTHUKOB AESTENbHOCTU. J[eMoHCTparus
BJIAJICHUS SA3BIKOBBIMHM CPEJCTBAMH.
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YBepeHHOe MoJIb30BaHNE OMOJIOTHYECKON TEPMHUHOJIOTHEH B MPEeiax U3YUYCHHOU TEMBI.

Buocdepnsiii ypoBens (9 yacoB)

27

buocdepnbrii YPOBCHb: obmas
xapakTepucTuka. buochepa — rmobanbHas
skocucteMa. Yuenne B. WM. Bepnanackoro o
ouocdepe.

1

CamocTosTenbHOE ONpeieeHue el y4eOHO! e TeIbHOCTH U COCTaBJICHUE e¢ IJIaHa.
Omnpenenenre OCHOBOIONATAIOUINX TOHATHI: Onocdepa, Hoocdepa, KHUBOE BEIIECTBO,
OMOTeHHOE BEIEeCTBO, OMOKOCHOE BEILECTBO.

[IpoxykTuBHOE OOLIEHHE W B3aMMOJCHCTBHE B IIPOIECCE COBMECTHOM y4eOHOM
JESTeIbHOCTH C YYETOM HO3MLUH APYIUX YYaCTHUKOB JAEATEIBHOCTU IPU OOCYXKIECHUU
CTPYKTYPBI U TPaHHIIBI OHOChEpHI.

CamocrodarenbHas HH(OPMALMOHHO-TIO3HABATENbHAs JAEATENBHOCTh C Pa3IMYHBIMU
ncrouynukamu uHGopmarmu o6 yuenuu B. WM. Bepranckoro o 6uocepe, posn genoBeka
B U3MEHEHUHU Onocdepsl, €€ KpUTUYECKast OLIEHKA U MHTEpIIpeTaIusl.

dopmupoBaHue COOCTBEHHOW MO3MIIMU MO0 OTHOIIEHUIO K OMOJIOrHYeCcKor WHPOpPMAaINH,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Pa3BuTHe MO3HAaBATEIBLHOIO HMHTEpPECa K HU3YYEHUIO OHMOJOTMM B IPOLIECCE H3YUECHMUS
JIONOJIHUTEIBHOTO MaTepraa yyeOHuKa.

28

Kpyrosoport BermiectB B 6uocpepe.

OrmpeziesieHe  OCHOBOIIOJIATAIOIIUX — TOHATHM: OHOTEOXMMHYECKUN MK, 3aKOH
r7100aIbHOTO 3aMbIKaHHUsI OMOr€0XUMHUYECKOro KpyropopoTa B 0uocdepe.IlIpoaykrusHoe
oOlIeHNe U B3aUMOJICHCTBUE B MPOIIECCE COBMECTHOM y4eOHOW AESITENbHOCTH C YUETOM
MO3UIMNA JPYTUX YYaCTHUKOB JIEATEIILHOCTH IPU 00CYKAEHUU KPYrOBOPOTOB BEIIECTB B
ouocdepe.

CamocrosaTrenbHas HH(OPMAIMOHHO-TIO3HABATENbHAs JAEATENBHOCTh C Pa3InYHBIMU
HMCTOYHUKAMHU WH(MOpMAIMU 0 OMOTeOXUMHYECKOM KpPYTrOBOpOTE BEIIECTB B Ouocdepe,
€¢ KpUTHUECKasl OL[eHKa U UHTepIpeTalus.

®opmupoBaHue cOOCTBEHHOM MO3UIIMU 110 OTHOIIEHUIO K OMOJornYeckoi nH(OpMaInu,
MOJTy4aeMOi U3 pa3HbIX HCTOYHHUKOB.

PazBuTne mo3zHaBaTENBPHOTO MHTEpPEca K M3YyYEHHIO OMOJIOTHH B TIpOIECcCe H3yYCHHS
JIOTIOJTHUTEIBHOTO MaTepraia yueOHuKa
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OBouonus ouochepsl.

OmnpeneneHre OCHOBOIONAralOUMX NOHATUN: ¢opmanus Mcya, mepBUUYHBIN OYIbOH,
METaHOTEHHBIC apXeH.

[IponykTBHOE OOIIEHWE W B3aMMOJICWCTBHE B TIPOIIECCE COBMECTHOM Yy4eOHOM
JEATENbHOCTH C YY€TOM TO3MIIMKA JIPYTHX YYaCTHUKOB JESATEILHOCTH MPHU OOCYKICHUH
po6JIeM IBOTIOITMN Orocdephl U poIH YeTOBEKa B HEM.

CaMocTosTenbpHast I/IHq)OpMaI_[I/IOHHO-H03HaBaT€J'H>Ha}I ACATCIIBHOCTE C PA3JIMYHBIMU
HMCTOYHMKaMH HH(popManuu 00 dBoIONHUU OMochepsl, €€ KPUTHYECKass OICHKA U
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UHTEpIpeTaIys.
dopmupoBaHue cOOCTBEHHOMN MO3UIUU 10 OTHOLIEHUIO K OMOJIOrN4ecKoi HH(popMaIyH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3Butue no3HaBaTeNbHOIO HHTEPECA K U3YYEHUIO OMOJIOIHU B IPOLIECCe U3YUCHMUS
JOIOJHUTEIBHOIO MaTepraia yueOHuKa.
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[Ipoucxoxaenue KU3HU Ha 3eMJI€.

OmnpeneneHne OCHOBOIOJATAIOIIMX IOHATHN: KPEalMOHU3M, T'MIIOTE3a CTaLMOHAPHOIO
COCTOSIHUSI, TUIIOTE3a CaMOIIPOU3BOJIBHOTO 3apOXK/ICHUS JKU3HU, TMIIOTE3a AaHCIEPMUU,
TUIIOTE3a OMOXUMHUYECKOW IBOIONNHU, abrorenes, runore3a PHK-mupa.

[IpoxykTuBHOE OOIIEHHE W B3aWMOJCHCTBHE B TPOLIECCE COBMECTHOM y4eOHOM
JEeSITeIbHOCTH € YYETOM MO3ULUI JPYTUX YYaCTHUKOB JIESTEIBHOCTH MPH 00CYKICHUU
TUIOTE3 IPOUCXOXKACHUS KU3HU Ha 3eMIIe.

CamocrosrenbHas HH(OPMALMOHHO-TIO3HABATENbHAsL JEATEIBHOCTE C PA3JIMYHBIMU
HMCTOYHUKAMU UHPOPMAIH O IPOUCXOXKIECHUH KU3HU Ha 3eMJIe, €€ KpUTHYECKas OLICHKa
U MHTEPIIPETALINS.

dopmupoBaHue COOCTBEHHOW MO3MIIMU MO0 OTHOIIEHUIO K OMOJIOrHYeCcKOr WHPOpMAaInH,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Pa3BuTHe MO3HABATEIBHOIO HMHTEpPECa K HU3YYEHUIO OHMOJOTMM B IPOLIECCE H3YUECHMUS
JIONIOJTHUTEIBHOTO MaTepraia yueOHuUKa.
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OCHOBHBIE 3TaIbI 9BOJJIIOLIUH OPraHUYCCKOro
MHUpa Ha 3eMJI€.

Ornpenenenre OCHOBOMIOATAIONIUX TTOHSITHI: Y0H, pa, MEPUO/, d110Xa, KaTapXeu, apxeil,
mpoTepo3oi, ¢aHepo30il, Mmanaeo3oi, Me3030i, KailHO30M, KeMOpUH, OpPAOBUK, CUIYD,
JI€BOH, KapOOH, NIepMb, TpUac, 10pa, MeJ, MajJeoreH, HeOTeH, aHTPOIIOTeH, TOJIOIEH.
[IponykTuBHOE OOIIEHHE U B3aWMOJAEWCTBHE B TMIPOIECCE COBMECTHOW Y4eOHOM
NESATENIbHOCTH C YUYE€TOM MO3MLIMNA JPYTUX YYACTHUKOB JAEATEIbHOCTU MPHU 00CYXKIEHUU
po06yieM BOZHUKHOBEHUS U Pa3BUTHSI )KU3HU Ha 3eMIIe.

CaMOCTOﬂTCHBHafl I/IH(l)OpMaIII/IOHHO-HOSH&B&TGJ’IBH&H ACATCIIBHOCTE C PA3JIMYHBIMU
HMCTOYHUKAMU MHGOpPMAIMU 00 OCHOBHBIX dTarax JBOJIOIUU OPTaHUYECKOTO0 MHpa Ha
3emite, €¢ KpUTUUYECKas OLICHKA U HHTEPIIPETAITUs.

dopmupoBaHue cOOCTBEHHOM MO3UIIMU 110 OTHOIICHUIO K OMOIOTUYECKOW HH(POPMAITUH,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Pa3BuTHe MO3HABAaTEIHHOTO WHTEpECAa K WM3YYCHHIO OMOJOTHH B IPOILIECCEe W3YYCHUS
JOTIOJTHUTEIFHOTO MaTepralia yaeOHuKa.
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3BOJ’IIOI_II/I$I YCJI0BCKaA.

Omnpenenenre OCHOBOIIOIATAIOIINX MOHATHI: aHTpONOreHes, yenoBek pazymubiii (Homo
sapiens), aBCTPaJIONUTEKOBBIC, JIIOAH (apXaHTPOIbI, MaJCOAHTPOIBI, HEOAHTPOIIBI),
conrabHbIe (haKTOPBI aHTPOIIOTeHe3a (TPyaoBasi ACSITEIBHOCTD, OOIECTBEHHBIN 00pa3
YKU3HH, peUb, MBILUICHHUE), pachl (€BPOIEOMIHASI, MOHTOJIOU IHASL, AaMEPUKAHOUTHAS,
HErpouIHasl, aBCTPATIOUIHAS ), PACHU3M.
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[IponykTuBHOE OOIIEHHE W B3aWMOJICHCTBHE B MPOLIECCE COBMECTHOH y4yeOHOM
NESITeIbHOCTH € YYETOM MO3ULUM JPYruX YYaCTHUKOB JESTEIbHOCTH IPU OOCYXKAECHUU
pacoresesa.

CamocrosrenbHas HH(OPMALMOHHO-TIO3HABATENbHAsL JEATEIBHOCTE C PA3JIMYHBIMU
UCTOYHMKaMU HH(pOpManMu 00 aHTpPONOreHe3e, e¢ KpPUTHYECKas OIEHKAa H
UHTEPIIpETALYSL.

dopmupoBaHue COOCTBEHHOW MO3UIMU MO0 OTHOIIEHUIO K OMOJIOrHYecKoi HH(pOpMaIny,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

HcnonszoBanne cpeacts MKT B pemieHMM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a7ad, CBA3aHHBIX C M3YyYEHHUEM BOIIPOCOB 3BOJIIOLMU YEJIOBEKA.
Pa3BuTue no3HaBaTeNIbHOIO UHTEPECA K U3YUEHUIO OMOJIOIHU B IIPOLIECCE U3YyUCHHUS
JIONIOJTHUTEIBHOTO MaTepuaa yueOHHUKa.
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Poxaw yenoBeka B Guocdepe.

Omnpenenenre OCHOBOMOMAraIOIIUX MOHITHI: YCTONYMBOE pa3BUTHE.

[IponykTuBHOE OOIICHHE W B3aUMOJICHCTBHE B MPOILECCE COBMECTHOH y4deOHOU
JESITETbHOCTH C YYETOM TMO3UIUHA JPYTUX YUYACTHHKOB JICSITEIBHOCTH MPH OOCYXKICHUU
poJIn YenoBeka B omocdepe.

CamocrosarenbHas WH(OPMAIMOHHO-TIO3HABATENbHAS JICATEIIBHOCTE C  PA3IUYHBIMUA
UCTOYHUKAMU HMHPOpPMALUU O MmpoliieMax yCTOMYMBOIO pPAa3BUTHUSA, €€ KpUTHUYECKas
OLIEHKA ¥ HHTEePIPETAIIHS.

dopmupoBaHUe COOCTBEHHON MO3UIIMK MO OTHOIIEHUIO K OMOJI0rHyeckoit HHpopMaluy,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

OBnazieHHe METO/JaMU HAay4YHOTO IIO3HAHMs, HUCIOJb3yeMbIMH TpU OHOJOTHYECKUX
WCCIIEIOBAHMSIX, B MPOIECCE BBITIOTHEHUST YY€OHO-MCCIIeI0BATEIhCKOTO MPOEKTa
«O1eHKa aHTPOINOT€HHBIX U3MEHEHUH B PUPOIEN.

PasButne ymeHust OOBSICHATH PE3yAbTATHl OMOJIOTUIECKUX IKCIIEPHUMEHTOB.

Pa3zBuTue mo3HaBaTENBPHOIO MHTEpEca K M3YYEHHIO OMOJIOTMM B IPOLECCEe U3YyUEHHs
JIOTIOJTHUTEIFHOTO MaTepraina yaeOHnKa
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O06o0mmaromuii ypox.

CaMocCTOsATeIbHBIA KOHTPOJIb U KOPPEKIHS y4eOHOU NEATENBHOCTH C HCIOJIb30BaHUEM
BCCX BO3MOXKHBIX PECYPCOB 1A JOCTUKCHU A ITOCTABJIICHHBIX ueneﬁ " pajin3aluu IJIaHOB
JeSATEIbHOCTH.

JleMoHCTpalys HaBBIKOB [T03HABATEIHHON pedIeKCUu.

[IponykTrBHOE OOIIEHWE U B3aWMOJACWCTBHE B TMPOIECCE COBMECTHON Yy4eOHOM
NESITeIbHOCTH C YYETOM IMO3ULIUHI APYTUX YUACTHUKOB JESTEIbHOCTH.

JleMoHCTpalusl BIaICHUS A3bIKOBBIMHU CPEJCTBAMH.

YBepeHHOe MoJIb30BaHNE OMOJIOTHYECKON TEPMUHOJIOTUEH B MPEJeIax U3YUYECHHON TEMbI
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O6o0maromuii ypok-KoH(pepeHIus.

JleMoHCTpalusi HABBIKOB IMO3HABATEILHON pedIECKCHUH.

[IponykTBHOE OOIIEHHE W B3aUMOJCHCTBHE B TPOIECCE COBMECTHOM Y4EeOHOM

ACATCIIBHOCTH C y‘IéTOM HO3HL[I/II>'I APYruxX y4aCTHHUKOB ACATCIIBHOCTHU.
JleMOHCTpaLys BIaJCHUS A3bIKOBBIMU CPE/ICTBAMM.

YBepeHHOE MOJIb30BaHNe OMOIOTHYECKON TEPMUHOIOTHEH.
JleMOoHCTpauuss BlaJeHUs HpUeéMaMHM y4eOHO-HCCIIe10BaTeIbCKON
NEATEIbHOCTH.

U TPOEKTHOM

31




Pazjnen 7. YueOHO-MeTOAMYECKOE H MATEPHATbLHO-TeXHUYECKOe o0ecredeHne 00pa3oBaTeIbHOI0 NMpoiecca

KaGunet Guonoruu BKJIrO4aeT o0opynoBaHue, paboure MecTa /Ui yYalluxcs U YUUTessl, TEXHUUECKUE U MYJIbTUMEUIHbIE cpeicTBa 00yUeHHUs, KOMIIBIOTED,
YCTpOMCTBA JUIs XpaHEHUsI yueOHOT0 000pYAOBaHHUS.

YuebHOe 000pymoBaHME TO OWOJOTHH BKIIOYAET: HATypalbHble OOBEKTHI, NPUOOPHI U JIAbOpaTopHOE OOOPYAOBAaHHE, CPEACTBA Ha IIEYATHOH OCHOBE
(IeMoHCTpalMOHHbIE TAOJIHUIBI U JUAAKTHYECKHE MaTepuaibl), MYJISKH U MOJENH, SKPAaHHO- 3BYKOBBIE CPEJCTBAa OOYy4EHMs, TEXHHUUYECKHUE Cpe/ICTBa OOY4YEHHS —
MPOEKIIMOHHYIO amIaparypy, y4eOHO-METOAMUYECKYIO JHTEpaTypy A YUHUTENd U ydYaluxcsi( ONpeaesuTeNld, CIpaBOYHbIE MarepHaibl, OOydaroulue 3adaHus,
KOHTPOJIbHO-U3MEPUTEIbHBIE TECTHI U JIP.)

Kabuner 6uonorun cHaOKEH IEKTPUIESCTBOM M BOJOH B COOTBETCTBHUH C MPABHJIAMH TEXHUKH O€30MACHOCTH.
B kaOunere Ouonoruu umeercs:

—  TPOTHUBOIOXKAPHBIN HHBEHTAPB;

—  anTeuyka ¢ Ha0OpPOM MEPEBA30YHBIX CPEACTB U MEIUKAMEHTOB;

—  MHCTPYKLMIO IO ITpaBHiaM 0€3011aCHOCTHU AJis1 00y4YarOIUXCsl.

s o0y4yeHus yyalmxcsi OCHOBHOM IIKOJIbI OCHOBaM OHMOJIOTMYECKHX 3HaHHMM HeoO0XOouMa MOCTOsHHAs Oropa mpoiecca 00y4eHHsl Ha JAEMOHCTPAllMOHHBIN
OMOJIOTUYECKUN IKCIICPUMEHT, BBIITOTHAEMBIN YIUTEIEM U BOCIPHHUMAEMBIN OJJHOBPEMEHHO BCEMH YYALTMMHUCS KIlacca, a TAKKe Ha TabopaTopHbIe pabOThI U OTBITHI,
BHINIONHSIEMbIe ydamuMmucs. [loatomy Ouonornueckuid KaOMHET OCHAIICH KOMILIEKTOM JIEMOHCTPAIlMOHHOTO U Jab0paTOpHOTO 0OOPYAOBaHHSA B COOTBETCTBUU C
repeyHeM 000py10BaHUs /111 OCHOBHOM M CpEHEH 1IKOIbI, B T.4. KOMILIEKC «ApXUMen» U 1abopaTopHblil koMiuieke «Haykomady.

JlaboparopHoe obopynoBaHUE XpaHHUTCS B kKabuHeTe-nabopaTopun Haykanab ¢ TeM, 4ToObl ObUT 0OecrieueH MpsMOil TOCTYII yYaIIuXcs K 3TOMY 000pyI0BaHUIO
B JTF0001 MoMeHT Bpemeru. L{udpoBoe obopynoBanue xpaHuTces B mkagax B CIICIUATBHO OTBEICHHON TaOOPaHTCKON KOMHATE.

Vcnonb30BaHne TeMaTUYECKHX KOMIUIEKTOB JJaOOpaTOPHOr0 000Py10BaHHS TO3BOJISIET:

—  ¢QopmupoBaTh 001IeydeOHBIC YMEHHS ITOIOMPATh yYAIIUMHUCS HE00X0AMMOe 000pyI0BaHUE ISl CAMOCTOSATEIBHOTO UCCIIEIOBAHUS;

—  TIPOBOJAMTH IKCIIEPUMEHTaIbHBIE pa0OTHI Ha JIFOOOM 3Talle YpoKa,

—  YMEHbIIATh TPYAOBBIE 3aTPaThl YUUTEIS IIPU MOATOTOBKE K YPOKaM.

Kpome 1eMOoHCTpaimoHHOro 1 1a00paTOpHOTro 000py10BaHMsl, KaOMHET OMOJIOTHH OCHAIICH

K — kommiexkT

I — neMoHCTpauuOHHBII

Ne n/m HaumeHoBaHuUsI 00bEKTOB U CPEJICTB MATEPHAJIbHO-TEXHHYECKOT0 00ecneyeHust KoanuectBo
1 TemaTndeckre TaOIHIIBI KO BCEM pasjiesiaM OMOJIOTHH
Penbedubie Tabmuib! o pa3aenam OMOIOTHU
OOBEMHBIE MOJICNH K pa3jiesiaM OHOJIOTHH

Mynsixu oBotiel u GpyKkToB

CxeneTbl AKUBOTHBIX

I'epOapuu ¢ wIIOCTpaMAMU

Komnexnun neMoHCTpaimoHHbIe

Konnexuu pa3narounsie

Muxkpomnpenapathl KO BceM paszenam OHoJIoruu
Mopenu-anmidKanuy (TMHaAMAYECKHE TOCOOHs )

HARAEMNENMNMNMNIM
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[TopTpeThl BeIIAIONIUXCS OUOIOTOB

[Tpubopkl neMOHCTpaAITMOHHBIC

[TpuGops! paznaTovHbIe

[TpuGops! ontuueckue (JTyIbl, MUKPOCKOIIBI)

Kommekt nocypl v nprHAIJIEKHOCTEN JJISI ONIBITOB

2 MynbsrumMeauiiabie mocobust CD«Ypoku ounomoruun KuM» (6, 7, 8, 10, 11 knacchr).
DKpaHHO-3BYKOBBIE cpeicTBa o0yderust CD o pazaenam Ouonoruu
MybTHMeAMIHBIE TPUIOKeHUs K ypokam CD«Ypoku 6uosorum» (6,7 kiaacc)
WurepakruBHas sHnmkioneauns «Moe tenoy (8 kiacc)

3 KoMIIeKT TeXHUYECKHUX CPeACTB 00YUCHHS: KOMITBIOTEP C MYJIbTUMEIUATIPOECKTOPOM
Kommnekc «Apxumeny

HMMRRHEM

-

[

Y4eOHo-MeTonnuYecKoe obecrieueHre yueOHoro npoiiecca rnpeaycmarpuaet ucrnoibzoBanue Y MK cepun «Jlunus sxu3amny» noxa penakuueit B.B.Ilaceunnka nms 10-11
KJIaCCOB

Ipozpavma ABTopckas mporpamma rpynnsl aBTopoB: B.B. Ilaceunuk, I'.I'.IlIsenioB, T.M.Edumona «buosorust 10-11 xmacce»,
Mockaa, [IpocBemnienue, 2018
Yueonuxu 1.ITaceunux B.B., Kamenckuii A.A.,PyonoB A.M. u ap. buonorus 10 xmace, M. : IlpocBemenue, 2019.-(JIunus
JKU3HN).
2. Ilaceunuk B.B., Kamenckuit A.A.,Py6rioB A.M. u ap. buonorus 11 kmacc, M. : Ilpocemenune, 2019.-(JIunus
JKU3HH).
Audaxmuueckue cpedcmed | 1, B.B.Ilaceunnk u ap. Bruonorns. PaGouas rerpams. 10 kmace
Q114 o0yyaiowuxCA 2.1. B.B.Ilaceunuk u np. buonorus. Pa6ouas terpaap. 11 kiacc
Memooduueckasn 1. Tlaceunuk B.B., IBenos I'.I'.,E¢umona T.M. Iloypounsie pa3padbotku 10-11 knaccel — M.: IIpocsemenue, 2019
JAumepamypa
Uononnumensnasn 1. KowmmbroTepHas nojjiep:xka ypoka ouonorun// buonorus B mxosie, 2002, No2; bornanosa T.JI.
Aumepamypa 2. T.B. Kpacunsuukosa. buonorus. Harnsannsrii cripasounnk. — K.;X.: Becra, 2006.

3. buomnorus B Tabnumax, cxemax, pucyHkax. —2-e u3f. uctp. u gon., Cepus «lllkona B knetouky». —M.: «JIucty,
1998.

4. buonorus B Tabnunax, cxemax. —2-¢ u3f., — CI16.000 «Bukropus matocy, 2004.

5. buonorus genoseka. B Tabnaumnax u cxemax - Pezanosa E.A, Aatonosa W.I1, Pezanos A.A - 2008

6. AsumoB A.Kpatkas ucropus 6uosnoruu - OT aIXMMHHU 10 TEHETUKU.

7. W.b. Aradonosa, B.W. CuBornazos. buonorus pactennii, TpuOOB 1 JIUIIAWHUKOB. - 2-€ H3/1. CTEPEOTHIL. —M.:
Hpoda, 2008.

8. OmnopHble CXEMBI [0 300JI0THH.

9. Kupeesa H.M. buonorus s moctymaronux B By3sl (CIIocoObI perieH. 3aaa4 o reaeruke). 2009.
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http://nashol.com/2011092660474/kratkaya-istoriya-biologii-ot-alhimii-do-genetiki-azimov-a.html

10. O.B.bongpimesa. 3agaun Mo reHeTUKE IS yJaluxcs CpeaHen mKomibl. — 3-¢ u3f. nepepad. — Tomck.: 'HML,
2002.

11. A.B. Hunrep. 3anumarensHast 0otaHuka. —6-¢ uza. . —M.: «CoBeTckas Hayka». 1954.

12.A.T". Pe3anoB. 3oosorus B Tabnunax, cxemax u pucynkax. — M.: «llIkoma XXI Bex». 2005.

unpopmauuonno-
KOMNblOmepHou
n000ePHCKU

CD «¥Ypoku 6uomorun KuM»

CD «Oxonoruyeckue dakropsl. Bnaxknocts» (DVD)
CD «Okonoruueckue pakropsl. Temmeparypa» (DVD)
CD «Oxonoruyeckue dpakropsl. Ceer» (DVD)

CD -LuTronorus» (DVD)

CD «Cucremaruka pacreruin» (3 DVD)

CD «OcnoBsi cenekim» (DVD)

CD «Anatomust u Mopdosorus pacreruii» (4 DVD)

Humepnem-pecypcol

http://biogeo-kulikova.ucoz.ru
http://keramikos.ru
http://www.biorepet-ufa.ru
http://dota.joyreactor.cc/post/747411
http://sdamgia.ru/
http://reshuege.ru/
http://www.shishlena.ru/uroki-onlain
http://bio.1september.ru/
http://www.ctege.info

10. http://ru.wikipedia.org

11. http://festival.1lseptember.ru/

12. http://tana.ucoz.ru/

13. http://www.virtulab.net

14. http://www.zavuch.info

15. http://www.biodan.narod.ru/

16. http://obi.img.ras.ru/

17. http://www.altai.fio.ru/projects/group4/potok13/site/index.html#autors
18. http://biology.asvu.ru/

19. http://man.claw.ru/

20. http://en.edu.ru/

21. http://www.virtulab.net/

CONOOORAEWNE N AWNDE

HQOZQ(IMMH blé cge()cmea

Oneparronnas cucrema Windows 10.

ITporpamma MyTest

TexkcToBbIl penakTop BIOKHOT (BXOAUT B COCTAB ONIEPAIIMOHHON CUCTEMBI).
[MToutoBsrii kaueHT Outlook EXpress (BXoauT B cOCTaB OMEPAIMOHHON CUCTEMBI).

el A
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http://biogeo-kulikova.ucoz.ru/
http://keramikos.ru/
http://www.biorepet-ufa.ru/
http://dota.joyreactor.cc/post/747411
http://sdamgia.ru/
http://reshuege.ru/
http://www.shishlena.ru/uroki-onlain
http://bio.1september.ru/
http://www.ctege.info/
http://ru.wikipedia.org/
http://festival.1september.ru/
http://tana.ucoz.ru/
http://www.virtulab.net/
http://www.zavuch.info/
http://www.biodan.narod.ru/
http://obi.img.ras.ru/
http://www.altai.fio.ru/projects/group4/potok13/site/index.html#autors
http://biology.asvu.ru/
http://man.claw.ru/
http://en.edu.ru/
http://www.virtulab.net/

Bpaysep Internet Explorer (BXoaut B cOCTaB ONepaliMOHHON CHCTEMBI).
PactpoBerii penaktop Paint (BX0auT B cOCTaB ONEPAI[HOHHON CHCTEMBI).
AHTUBHpYCcHas nporpamma Autusupyc Kacnepckoro
Oducnoe npunoxenre MicrosoftOffice 2003/2007, Bkirouaromiee TeKCTOBBIN mporeccop MicrosoftWord co
BCTPOCHHBIM BEKTOPHBIM TpaMuecKUM pelakTop pa3paboTku npeseHtanuii  MicrosoftPowerPoint,
snekTpoHHbIe Tabmuiel MicrosoftExcel, cucremy ynpasnenus 6a3amu manasix MicrosoftAccess.
9. CBo00JHO pactpocTpaHseMas nporpammHas noaaepxka kypca (Windows-CD):
- apxuBarop 7-Zip;
10. opaysepst Mozilla, Googl Chrome

©oNoU

Paznen 8. Ilnanupyemble pe3yJibTaThbl 00yUeHHs.

B pesynbraTe nzyuenus yaeOHoro npeaMera «buoorus» Ha ypoBHE CPETHETro

o011ero 06pazoBaHus BBIMTYCKHUK Ha 0230BOM YPOBHE HAYUHTCS:

— pacKphIBaTh Ha IPUMEPaxX poJIb OMOJIOTHH B (POPMHUPOBAHUHU COBPEMEHHON HAyUYHOU KapTUHBI MUPA U B IIPAKTUYECKON e TEIBHOCTH JIIOICH;

— MOHUMATh U ONKCHIBATh B3aUMOCBSI3b MEXK/y €CTE€CTBEHHBIMHU HayKaMu: OMOJIOTHel, (PU3UKOM, XUMHUEH; YCTaHABIUBATh B3aUMOCBSA3b MPUPOTHBIX
SIBIICHHI,

— MOHUMATh CMBICII, PA3JINYaTh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEXKIY

OCHOBOIIOJIATAI0IMMHU OMOJIOTUIECKUMU MTOHIATUSMU: KIIETKA, OPTaHU3M, BH/I,

sKOCHCTEMa, buocdepa;

— HCIIOJIb30BaTh OCHOBHBIE METO/bl HAYYHOI'O [TO3HAHUS B yUEOHBIX OMOJIOTUYECKUX UCCIIEI0BAaHUSAX, IPOBOAUTH SKCIIEPUMEHTHI 110 U3YUYEHUIO OMOJIOTHYECKUX
OOBEKTOB U SIBIICHUH, OOBSICHATH PE3yIbTaThl SKCIIEPUMEHTOB, aHATTU3UPOBATH UX, POPMYITHPOBATH BHIBOIBL;

— G OpMYIMPOBATh TUIIOTE3bI HA OCHOBAHHH MPE/TIOKEHHON OHOIOTUYECKON

nH(OpMaIIUY U TpeJiaraTh BApUAHThI TPOBEPKU THIIOTES;

— CpaBHUBATh OMOJIOrHYECKHE OOBEKTHI MEXAY COOOM IO 3a/JaHHBIM KPUTEPUSM, JI€TIaTh BHIBOABI M YMO3aKIIOUEHHSI HA OCHOBE CPAaBHEHUS;

— 000CHOBBIBATh €IUHCTBO KUBOM U HEXKMBOM NMPHUPO]IbI, B3AUMOCBSA3H OPraHU3MOB U OKpY’KaroIlel cpejibl Ha OCHOBE OMOJIOTHYECKUX TEOpHii;

— MPUBONUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHUYECKUX COSAUHEHUN KIETKHU (O€IKOB, KHUPOB, YIIIEBOI0B, HYKJIEMHOBBIX KUCIIOT);

— pacno3HaBaTh KIETKH (IPOKApPHUOT U 3YKAPUOT, PACTEHUN U )KUBOTHBIX )

10 OMMCAHMIO, Ha CXEMaTUUYECKUX N300paKEHUSIX; YyCTaHABIMBATh CBSI3b CTPOCHUS U (PYHKIIUI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOTOO0Opa3ue KIETOK;
— pacrno3HaBaTh MOMYJISAIUI0 U OMOJOTHYECKHUI BI/I IO OCHOBHBIM ITPU3HAKAM;

— 0OBSICHATH MHOT0OOpa3re OpraHu3MOB, IPUMEHSSI HBOJIIOLIMOHHYIO TEOPHIO;

— OOBSICHATH IPUYMHBI HACIIEJICTBEHHBIX 32a00JI€BaHMUIA;

— BBISIBJISITh U3MEHUYMBOCTh y OPTaHNU3MOB; CPABHUBATh HACJIEICTBEHHYIO  HEHACIIEICTBEHHYIO H3MEHUNBOCTh;

— BBIIBJIATH MOpQoIoruyeckue, GU3noIornuecKie, NOBeJeHUECKUE aaNTallil OPTraHU3MOB K cpeJie OOMTaHUs U IEHCTBHIO SKOJIOTHYECKUX (PAKTOPOB;

— COCTAaBJIATh CXEMbI [IEPEHOCA BEUIECTB U SHEPTUH B SKOCUCTEME (IIeTH MUTaHUA);

— MPUBOAMTEH JI0KA3aTENILCTBA HEOOXOAUMOCTH COXpaHEeHuUs1 OnopazHo00pa3us Ui yCTOWYMBOTO PA3BUTHUS U OXPAaHbl OKPYXKAIOIIEH Cpe/ibl;

— OLIEHUBATh JIOCTOBEPHOCTH OMOIOTHUECKON HH(POPMALIUU, TTOTYYEHHON U3 Pa3HBIX HCTOYHUKOB;

— MPEACTABIATH OMOIOTHYECKYI0 HHPOPMAIUIO B BUIEC TEKCTA, TAOIHUIIBI, rpaduKa, TuarpaMMBbl U IeJIaTh BEIBOIBI HA OCHOBAHUH MPEJICTABICHHBIX TaHHBIX;
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— OLCHUBATH POJIb JOCTHDKEHUH TCHCTHUKHU, CCIICKIINU, OHMOTEXHOJIOTUH B Hp&KTH‘-IGCKOfI JACATCIIbHOCTH 4YCJIOBCKA,
— OOBICHITH HETATUBHOE BIUSIHUE BCIICCTB (aJ'IKOl"OJ'Iﬂ, HHUKOTHHA, HAPKOTHYCCKUX BGIJ.[CCTB) Ha 3apOoAbIIICBOC Pa3BUTHUEC YCIIOBCKA.

BrimyckHuk Ha 6a30BOM YpOBHE MOJIYYUT BO3MOXKHOCTh HAYYUTHCS:

— JlaBaTh HAy4HOE 0OBsCHEHHE OMOJIIOTHYECKUM (haKTaM, Ipolieccam, SIBICHUIM, 3aKOHOMEPHOCTSM, HCIIOJIb3Ys OMOJIOTHYECKUE TEOPUH (KIECTOUHYIO,
HBOJIIOLIMOHHYIO), YUeHue o Ouocdepe, 3ak0HbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

— XapaKTepU30BaTh COBPEMEHHbBIE HAPABJIEHUS B pa3BUTHH OMOJIOIMH; OIMCBIBATh X BO3MOKHOE UCIIOJIb30BAHUE B IIPAKTUUECKOH 1€ATEIbHOCTH;
— CPaBHUBATh CIIOCOOBI EJIEHUS KJIETKU (MUTO3 U MEH03);

— pewarth 3aJjauu Ha nocTpoenue ¢pparmenta sropoit uenu JJHK no npennoxennomy pparmenty nepsoit, uPHK (MPHK) o yuactky JIHK;

— pelaTh 33aJa4u Ha ONpe/IeleHne KOJIMYECTBA XpPOMOCOM B COMaTHUECKUX U IOJIOBBIX KJIETKAX, a TAK)KE B KJIETKAX Mepes] HayajaoM JeleHus (Meno3a
WJIM MUTO3a) U TI0 €r0 OKOHYaHUU (J1JI1 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pelaTh reHeTHYeCKue 3a/1a4d Ha MOHOIMOPHTHOE CKPELIMBAHNE, COCTABIIATh CXeMbl MOHOIMOPUHOIO CKPEIIMBAaHUS, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH U
UCTIOJB3Ysl OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CHUMBOJIHKY;

— yCTaHaBJIMBATh TUII HACIEOBAHUS U XapaKTep MPOsBICHUS IPU3HAKA 110 3alaHHON cXeMe POAOCIOBHON, IPUMEHSS 3aKOHbI HACJIE€JICTBEHHOCTH;

— OLIEHUBATh PE3Y/bTAThl B3aUMO/ICHCTBUS YEIOBEKA U OKPYIKaIOLIEH Cpeibl, IPOrHO3UPOBATh BO3MOXHBIE IIOCIEACTBUSI IEATEIBHOCTH YEI0BEKa
JUIs CYIIECTBOBAHUS OTJEIbHBIX OMOJIOIrMYECKUX OOBEKTOB M LIENIbIX IPUPOAHBIX COOOIIECTB.
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