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JlanHas mporpamMMa mno yudeOHoMy mpenmery «buonorus» paspaboTraHa B COOTBETCTBMM € TpeOOBaHUAMM (peaepanbHOr0 TrocyaapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa CpPeIHEro olIIero oopa3oBaHus Mo OMOJIOTMHU, HA OCHOBE MPUMEPHOM MpOorpaMMbl CpeIHET0 O0IIero oopa3oBaHus MO
ouostoruu (cat Www.fgosreestr.ru), ogoOpeHa perieHueM QenepaabHOro yu4eOHO - METOIUYECKOr0 OObEIMHEHUS 1o 00ImeMy 00pa3oBaHUIO OT 28
ntoHs1 2016 roma. IIporokon Ne 2/16-3) ¢ yderom Tematuueckoro ruranupoBanus Kk YMK W.B. AragonoBa, B.M. CuBorna3zoB u COOTBETCTBYET
TpeOOBaHUAM U MOJOKEHUAM OCHOBHOM 0Opa3oBarenbHoil mporpammsel MBOY COIL Ne 28. TIporpammsl Bociutanuss MbBOY COILLINe28.

1. IlnaHupyembie pe3yJibTaThl 0CBOeHHs y4eOHOTro npeamMera «buosiorus».
1) TlatpuoTHuecKoe BOCIUTAHHUE:
* IOHUMAaHUE EHHOCTH OMOJIOTHYECKON HAyKH, €€ POJIM B Pa3BUTUHU YEJIOBEYECKOIO OOIIECTBA, OTHOIIEHHE K OMOJIOTHH KaK BaKHOW COCTaBIISIOIICH
KYJbTYpPbl, TOPJIOCTD 33 BKJIaJ] POCCUMCKUX U COBETCKMX YUEHBIX B pa3BUTHE MUPOBOW OHOJIOrHUecKoi HaykH. [ paxkaaHckoe BOCIUTaHUE:
* TOTOBHOCTh K pa3HO0Opa3HOW COBMECTHOH NEATEIBbHOCTH MPH BBIMOJIHEHUH OMOJIOIMYECKHX OIBITOB, SKCIIEPUMEHTOB, UCCIICOBAHUI U TPOEKTOB,
CTpeMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIH.
2) [Ipasicoanckoe 6ocnumanusi:
J NpPEJCTAaBICHNUS O COLHMAIbHBIX HOPMax M MPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, TOTOBHOCTHM K pPa3sHOOOpa3HOMH
COBMECTHOHM JESATEIbHOCTH HPU BBINOJHEHUU Y4EOHBIX, IMO3HABATEIBHBIX 33/1a4, BBHITOJHEHUH 3KCIIEPHMEHTOB, CO3JJaHUU YYEOHBIX HMPOEKTOB,
CTpPEMJIEHHMSI K B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IIPOLECCE ITOW YUEOHOM NEeATEIbHOCTH; FOTOBHOCTU OLIEHUBATh CBOE IOBEACHHUE U
MIOCTYIIKU CBOMX TOBApUIIEH € MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMA TOCTYIIKOB;
3) @usuueckoe socnumanue u GopmMuUpo8anust Kyivmypol 300p08bsi 1 SMOLUOHATBLHOTO 0JIATOTIOTY YHSL:
® 0CO3HaHHE LIEHHOCTH YXU3HHU; OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 370pPOBBIM 00pa3 JKM3HU (3710pOBOE MUTAHUE,
COOJII0/ICHHE TUTHEHUYECKHX TPaBUII, COATaHCUPOBAHHBIA PEKUM 3aHIATUN M OT/IBIXA, PETYJISIpHAs (PU3NUECKasi aKTHBHOCTD);
® OCO3HAaHHE IMOCIEJCTBUI M HENpUSITHE BPEAHBIX MpPUBBIYEK (YMOTpeOJieHHWEe alIkorojs, HapKOTHKOB, KypeHHe) W HHbIX (opMm Bpena Ui
(U3NYECKOT0 U MCUXUYECKOTO 3/10POBbS;
e coOro/IeHUE MpaBui 0€301aCHOCTH, B TOM YHCJIE HABBIKM O€30I1aCHOIO MOBE/IEHUS B IPUPOIHOM cpee;
® yMEHHE OCO3HABATh IMOIIMOHAILHOE COCTOSIHUE CBOE U APYTHUX JIIOJIEH, YMETh YIPABISATh COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSIHUEM;
e chOpMHUPOBAHHOCTDH HaBBIKA pedIeKCHH, IPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TaKOTO )K€ MpaBa JIPYroro 4eJoBeKa.
4) TpymoBoe BOCITUTAHUE:
® QAKTUBHOE Yy4YaCTHE B pEIICHUM NPAKTUUYECKUX 3a7ad (B pamMKax CEMbH, IIKOJbI, TOpOoAa, Kpas) OHOJOTMYECKOW W HKOJIOTHYECKOM
HAIPaBJICHHOCTH, UHTEPEC K MPAKTHUYECKOMY H3YUYCHHIO TPOPECCHid, CBSI3aHHBIX C OMOJIOTHEM.
5) Dkosormyeckoe BOCIUTAHHUE:
e OpHUEHTalUs HAa MPUMEHEHHE OMOJOrMYEeCKMX 3HAHMU JUIs pelieHHs 3afad B 00JacTH OKPYXKAIOLIEH cpelbl, MIAHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MOJKHBIX IOCIIEACTBUN JUIsl OKPY KAIOLIEH cpeabl;
® [IOBBIIIEHHWE YPOBHS 3KOJOTHYECKOW KYJBTYpBI, OCO3HaHHE TIJI00aJbHOIO XapakTepa 3KOJOTHYEeCKHX MpoOJeM U MyTed HX pelleHus;
aKTUBHOE HETIPUATHE IEHCTBUHN, IPUHOCSIINX Bpel] OKpPYKaIoIIeH cpee;
® TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOM JEATEIBHOCTH SKOJIOIMUYECKON HalpaBIE€HHOCTH.



6) LleHHOCTH Hay4YHOTO MTO3HAHHUS:
e OpuUEHTalus B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY OHMOJIOIMYECKMX HAyYHBIX INPEACTaBICHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUSA IPUPOBI, B3AaUMOCBA35IX YEI0BEKA C IPUPOJIHON U COLMAIIBHOM CPENION;

e pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpeca K OMOJIOrMYECKON HayKe U MCCIIEeI0BATENbCKOM 1eATENbHOCTH;

® OBJIAJICHUE OCHOBHBIMM HAaBBbIKAMHU HCCIIEIOBATENBCKON AEATEIbHOCTH.

Memanpeomemmnuwie pe3ynomamot:
. OBJIaJICHUE COCTABIISAIOIIMMHU MCCIIEI0BATENbCKOW M IMPOEKTHON JEeSATENIbHOCTH, BKJIIOYAash YMEHHS BHJIETh IMpoOJeMy, CTaBUTh BOIIPOCHI,
BBIJIBUTaTh TMIIOTE3bI, 1aBaTh OINPEEJICHUS MOHATHH, KiaccupUuuupoBaTh, HAOMOAATh, IPOBOJUTh SKCIIEPUMEHTHI, /€1aTh BBIBOJbBI U 3aKIIOUCHMS,
CTPYKTYPHUPOBATh MaTepuai, OObsICHATH, I0OKa3bIBATh, 3AIUIIATH CBOU HJICH;
. yMeHHe paboTaTh C pa3HbIMH UCTOUHUKAMU OMOJIOTHYEeCKON HH(POPMaLMU: HAXOAUTh OMOJOTHYECKYI0 HH(OPMALIMIO B PA3IUYHBIX HCTOYHUKAX
(Tekcre y4yeOHUMKA, HAay4YHO-TIOIMYJSPHOM JUTEparype, OMOJOTMUECKUX CIIOBapsX M CIPABOYHUKAX), aHAJIM3UPOBATh M OLEHHBATh HMH(POPMALHUIO,
peoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHON (POPMBI B IPYTYIO;

. CIOCOOHOCTh BBIOMpPATh LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEMCTBUAX M MOCTYNKaX IO OTHOLICHWIO K JKUBOM MPHUPOJE, 310POBBIO
CBOEMY M OKPYXKaIOILIUX;
. YMEHHE aJICKBATHO MCIIOJIb30BaTh PEYEBBIC CPEACTBA I AUCKYCCUM M apryMEHTALlMM CBOEH IO3ULMHU, CPAaBHUBATh Pa3HblE TOYKHU 3PECHMS,

apryMEHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTaUBATh CBOIO MO3UIIHIO.
Ilpeomemmnuwie pe3yrvmamul:

B no3HaBarte/bHOI (MHTE/LUIEKTYaJIbHOM) cdepe:

- XapaKTEepUCTHKA COJAEp)KaHUsl OMOJIOTMUECKUX TeopHil (KieTtouHas, sBoonuonHas teopus Y. Jlapsuna),; yuenus B.M. Bepnaackoro o 6uocdepe;

3akoHOB I'. MeHnzens, 3aKOHOMEPHOCTEN U3MEHUYUBOCTH; BKJIaJa BBIJAIOUINXCS YUEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKU BbIAEIIEHUE CYIIECTBEHHBIX

MPU3HAKOB OHMOJOTMYECKHX OOBEKTOB (KJIETOK: PACTUTENBHOM M KMBOTHOHM, TOJIOBBIX M COMAaTHYECKHX, JOSAECPHBIX U SJCPHBIX; OPraHU3MOB:

OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, Onoceprl) U mporeccoB (0OOMEH BEUIECTB M IHEPIHM, Pa3MHOKEHUE, JeJICHHE KIIETKH,

OIJIOZIOTBOPEHHE, IEUCTBHE €CTECTBEHHOT'O 0TOOPa, 00pa3oBaHKe BUIOB, KPYyTOBOPOT BEILECTB);

- 0o0bsicHeHHEe poiau Ouojoruu B (HOPMHUPOBAHMM HAYYHOTO MHUPOBO33pEHUS, BKJIaja OWOJIOTMYECKHUX Teopuil B (HOpMHUpPOBAHHE COBPEMEHHOM

€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA; OTPULATEIBHOTO BIIMSHHUS aJKOTO0JIs1, HUKOTHHA, HAPKOTHYECKHUX BELIECTB HA Pa3BUTHE 3apOJbIIIA YEJIOBEKA;

BIIUSIHUE MYTAareHOB Ha OPraHM3M YeJOBEKa ; 3KOJOTMYECKHX (PAKTOPOB Ha OPraHMU3MbI; MPUYHMH 3BOJIOLUHU, U3MEHSEMOCTH BHUJOB, HapyLICHH

pa3BUTHsI OPraHU3MOB, HACJIEACTBEHHBIX 3a00JIEBaHNUM, MyTallMii IPUBEJCHNE JOKA3aTENbCTB (apryMEHTAlUs1) €IMHCTBA )KUBOW U HEXXHUBOM TPUPOJBI,

POJICTBA )KMBBIX OPTaHU3MOB U OKPY>KaIoIlel Cpe/ibl; HEOOXOIMMOCTH COXpPaHEHHsI BUJIOB,;

- YMEHHUE TMOJIb30BaTHCS OMOJIOTMUECKOM TEPMUHOIOTHENH U CUMBOJIUKOI;

- pelleHHe 3JIEMEHTapHbIX OMOJIOTMYECKHUX 3aj]lad; COCTaBJICHHE JJIEMEHTAapHBIX CXEM CKpPELIMBAaHUS U CXEM IEepPeHOca BELIECTB W SHEPruu B

9KOCHUCTEMAX (LIeNH MUTaHUSA);

- onucanue ocodel BU0B M0 MOP(HOIOrHUECKOMY KPUTEPHIO BBISIBIEHHE H3MEHYUBOCTH, TPUCTIOCOOTIEHUI OPraHU3MOB K cpejie 0OMTaHUsl CpaBHEHHE

OMOJIOTHYECKUX OOBEKTOB (XMMHUYECKHH COCTaB TeNl >KUBOM M HEXHMBOM NMPHPOJIBI, 3apOABIIN YeIOBEKa M JAPYIMX MIIEKOMMTAIOIIUX, MPUPOTHBIE

9KOCUCTEMBI M arpO3KOCUCTEMBI) U (POPMYITHPOBKA BHIBOJIOB HA OCHOBE CPaBHEHUSI.

B neHHOCTHO-OpHeHTAMOHHOM cepe:

aHaJIU3 ¥ OLICHKA PA3JIMYHBIX TUIIOTE3 CYLTHOCTH XKHU3HH, IPOUCXOXKACHUS )KU3HU U YEIIOBEKa,



r7100aIbHBIX 3KOJIOIMYECKUX MPOOIeM U IMyTel uX pelieHus, mocaeaCTBUNA COOCTBEHHON

NeSITEIPHOCTH B OKPYJKAIOMIeW cpene, OIEHKAa STHYECKMX AacleKTOB HEKOTOPBIX HCCIEAOBAaHHA B 00JacTH OMOTEXHOJOTHH (KJIOHHPOBaHUE,
HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE)

B cdepe TpynoBoii nesiTeJJbHOCTH:

OBJIa/ICHUE YMEHHUSMHU U HaBbIKAMH [TOCTAHOBKH OMOJIOIMYECKHX SKCIIEPUMEHTOB U OOBSICHEHUE UX .

B cepe puznyeckoi 1eATeILHOCTH:

o0ocHOBaHHME M COOJIOIEHHE Mep NPO(UIAKTUKM BUPYCHBIX 3a00JI€BaHMN, BpPEIHBIX HPUBBIUEK(KYypeHHE, aJIKOTOJIM3M, HApKOMAaHHWs) IMpaBHII
MOBEJCHUS B IPUPOIHOM Cpefie

BoinmyckHuk Ha 0230BOM YPOBHE HAYYHTCH:

— pacKpbIBaTh HA IPUMEPaAX poJib OMOJIOTHH B OPMUPOBAHUU COBPEMEHHON HAYYHOU KAPTUHBI MUPA U B IPAKTHUECKOH J€ATEIbHOCTH JIIOJIEH;

— MOHUMATh U OIHUCHIBATh B3aUMOCBS3b MEXJy €CTECTBEHHbIMU HayKaMu: OHMOJIOTHEH, (PU3MKOM, XMMHEH; yCTaHABINBATh B3aUMOCBS3b MPUPOIHBIX
sSBICHHI; 1

— IOHUMATbh CMBICI, Pa3JIMYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXK/Y OCHOBOIIOJIATalOIMMH OMOJIOTMYECKUMH MOHATHAMU: KIIETKA, OpraHu3M, BH,
IKocucTema, buocdepa;

— HCHOJb30BAaTh OCHOBHBIE METOJbl HAYYHOI'O IMO3HAHMUSA B YYEOHBIX OMOJIOTMYECKHX HCCIICAOBAHMIX, MPOBOIUTH IKCIEPUMEHTHI 10 H3YyUYEHUIO
OHMOJIOrMYeCKUX OOBEKTOB U ABJIEHUH, OOBSICHITH PE3yJIbTAaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYJIUPOBATH BHIBO/IBL;

— (opMynHpoBaTh TUNOTE3bl HA OCHOBAHUH MPEIOKEHHONW OMOJIOrnYecKOi MH(OPMAIMK U IpeAiaraTh BApUAHThI IPOBEPKH THIIOTE3;

— CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEX]Ly COOOM O 3a/JaHHBIM KPUTEPUSIM, JI€JIaTh BBIBOJBI U YMO3AKIIOUEHUSI HA OCHOBE CPABHEHUS;

— 000CHOBBIBATh €IMHCTBO KUBOW M HEXHUBOI MPUPOJIBI, POJCTBO JKUBBIX OPraHU3MOB, B3aMMOCBSI3U OPraHU3MOB M OKpY’KaloLIel cpeabl Ha OCHOBE
OMOJIOrMYECKHUX TEOPHIL;

— MPUBOJUTH MTPUMEPHI BEIIECTB OCHOBHBIX IPYTIT OPTraHUYECKUX COSINHEHUN KIeTKH (O€IKOB, KUPOB, YTIIEBOIOB, HYKIEWHOBBIX KUCIIOT);

— pacro3HaBaTh KJIETKH (MPOKAapHOT M SYKAapHOT, paCTEHUH U KUBOTHBIX) MO OMHMCAHHIO, HA CXEMAaTHUYECKUX HM300paKEHUSIX; YCTaHABIUBAThH CBS3b
CTpOEHUS U (PyHKIMI KOMIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOT000Opa3ue KIIETOK;

— pacro3HaBaTh MOIMYJISINI0 U OMOJOTHYECKHI BUJI IO OCHOBHBIM MPU3HAKAM;

— ONUCHIBATh (PEHOTUIT MHOTOKJIETOUHBIX PACTEHUH U KHUBOTHBIX IO MOP(HOIOTHUECKOMY KPUTEPHUIO;

— 00BSICHATH MHOI000pa3ne OpraHu3MOB, IPUMEHSIS SBOJIIOLUOHHYIO TEOPHIO;

— KJIaccu(pUIMUPOBATh OHMOIOTHYECKHE OOBEKThl HAa OCHOBAHUHM OJHOTO WJIM HECKOJBKUX CYIIECTBEHHBIX MPHU3HAKOB (THUIIBI MUTAHUS, CIIOCOOBI
JBIXaHUS U Pa3MHOXKEHHUS, 0COOCHHOCTH Pa3BUTHS);

— O0BACHATH IPUUMHBI HACTIEICTBEHHBIX 3a00JI€BaHUN;

— BBISBJISITH U3MEHUYMBOCTh y OPTaHU3MOB; OOBACHATH MPOSBIEHUE BUIOB U3MEHUYUBOCTH, MCIIONb3YsI 3aKOHOMEPHOCTH M3MEHYHUBOCTH; CPAaBHUBATH
HACJIEICTBEHHYIO M HEHACJIEICTBEHHYI0 U3MEHUNBOCTD;

— BBISIBJIATH MOpQoJoruueckue, (pU3noIOorHvecKre, MOBEACHUYECKHE aJanTallud OpraHU3MOB K cCpelle OOMUTaHUS M JIEHCTBUIO SKOJIOTMUECKHUX
(bakTopoB;

— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U AIHEPTHH B SKOCUCTEME (LIEMU MTUTAHUSA);

— MPUBOJUTH JJOKA3aTEIbCTBA HEOOXOUMOCTH COXPaHEHHsI OMOpa3HOO0pa3ust Uil yCTOMYMBOIO Pa3BUTHS M OXPaHbl OKPYXKAroIlel cpe/ibl;



— OLIGHHBATh JOCTOBEPHOCTh OMONOTHYECKOW WH(GOpPMAIMHU, MOTYYCHHOW M3 pPa3HBIX HCTOYHUKOB, BBIICIATH HEOOXOMUMYIO HH(POPMAIUIO s
WCIIOJIb30BAHUS €€ B YUEOHOH NeATeIbHOCTH U PEIICHUH MTPAKTUICCKIX 33124

; — MPECTaBIATh OMOIIOTUYECKYI0 HHPOPMAIINIO B BHJIE TEKCTa, TaONuUIlbl, Tpaduka, AHarpaMMbl U JIelaTh BbIBOJBI HA OCHOBAaHUH MPEACTABICHHBIX
JTAaHHBIX;

— OLIGHUBATH POJIb TOCTHXKEHUIN T€HETUKHU, CENIEKIIUU, OMOTEXHOJIOTHH B MIPAKTUUECKON AESITETbHOCTH YeJIOBEKa U B COOCTBEHHOM KH3HU;

— OOBSICHATh HETAaTHBHOE BIIMSIHHE BEIICCTB (QJIKOTOJIS, HUKOTHHA, HAPKOTUYECCKHX BEIICCTB) Ha 3apOJBIINICBOC Pa3BUTHE YCIIOBEKA, — OOBSICHATH
MIOCIIEZICTBHS BIIUSHUS MyTareHOB;

— OOBSACHSITH BO3MOKHBIC IPUIMHBI HACTIEACTBEHHBIX 32a00JI€BaHUN.

Boinycknuk na 6a3o08om ypogmne noayuum 603mMoHCHOCMb HAYYUMBCA:

— dasamv HAy4yHOe 00bACHEeHUe OUOI02UYECKUM DAKmMam, npoyeccam, s8JeHUsIM, 3AKOHOMEPHOCMAM, UCNOIb3YA bUuolocuieckue meopuu (KiemoyHyio,
960MIOYUOHHYIO), YHeHue 0 buocghepe, 3aKOHbL HACIEOCMBEHHOCU, 3AKOHOMEPHOCTNU USMEHUUBOCTIUL,

— Xapaxkmepu3o8ams co8peMeHHble HaNPAsIeHUs 8 pa3sumul OUON02UU, ONUCHIBAMb UX B03MONCHOE UCHOIb308AHUE 8 NPAKMUYECKOL 0esimelbHOCMU,
— CpasHuBamsv cnocooObl Oeflenus KiemKu (MUumo3s u metios);

— pewams 3a0ayu Ha nocmpoenue gppaemenma emopoul yenu JJHK no npeonoscennomy ppaemenmy nepsou, uPHK (mPHK) no yuacmky JIHK;

— pewiams 3a0a4u HA OnpeoeneHue KOIUYeCmea XpoMOCOM 8 COMAMU4ecKux U NONO6bIX KIemKax, d makxdice 8 KIemKax nepeo Hauauiom OeleHusl
(metio3a unu Mumosa) u no e20 OKOHYaHuu (07151 MHO2OKIeMOUYHbIX OP2AHUZMOB);

— pewiamv 2enemuyecKue 3a0ayu HA MOHOUOPUOHOE CKpewusauue, COCMABIAMb CXeMbl MOHOSUOPUOHO20 CKPewusanus, NPUMEHSS 3aKOHbl
HACIeOCMBEHHOCIU U UCNOIb3Y5 ODUONI02UYECKYI0 MEPMUHONOSUIO U CUMBONUKY,

— YCMAanasaueams mun Hac1e008aHus U Xapakxmep npossieHusi NPUHaKa no 3a0anHOU cxeme poOOCI068HOU, NPUMEHSS 3AKOHbl HACAe0CMEEHHOCU,

— OYeHUusambv pe3yibmamol 83aUMOOCUCMBUsL Yel08eKA U OKPYIcarouell cpeobl, NPOSHO3IUPOBAMb 803MONCHBLE NOCIEOCEUS 0esIMEIbHOCIU Yello8eKd
0J15 CYWecmeo8aniiss OmoenbHbiX OUOI0SUHECKUX 00BEKMO8 U YeblX NPUPOOHBIX CO0OUecma.

2. Conepxanue yueOHOro npeamera «buosiorns».
OBLIASA BUOJIOT'UA.
10 ksace (68 wacos, 2 yaca B HeJIeJI10)

Buosiornsi kKak KOMIUIEKC HAYK O "KMBOW npupoje

buonorust kak KOMITJIEKCHAasi HayKa, METOAbl HAYYHOT'O TIO3HAHUSA, UCTIOIb3yeMble B Ouonoruu. Cospemennvie Hanpasienus 8 ouonoeuu. Ponb
O6uosioruu B pOpMUPOBAHUH COBPEMEHHON HayYHOW KapTUHBI MUPA, MPAKTHYECKOE 3HAUCHNE OMOIOTHUECKUX 3HAHUH.

buonornueckue cucTemMsl Kak MpeAMET U3y4eHHUs OUOJIOTHH.

CtpykTypHbIe M YHKIUNOHAJIbHbIE OCHOBBI KM3HHU

MonekynspHbie OCHOBBI >KM3HHM. Heopranmueckue BemiecTBa, WX 3HadeHue. OpraHuuyeckue BemiecTBa (YIJI€BOIbI, JUMHIABI, OEIKH,
HYKJIEMHOBbIE KUCIIOTHI,
AT®) n ux 3Hauenue. buonomumepsl. /Jpyeue opeanuueckue seujecmea kiemxu. Hanomexuonoeuu 6 ouonocuu.

[Mutonorusi, MeToabl LMUTOJIOTUU. POJIb KIETOYHON TEOPUU B CTAHOBICHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI Mupa. Kierku
MPOKAPUOT U AYKapuoT. OCHOBHBIC YACTH U OPTAHOMUBI KIETKH, UX (PYHKIIHH.

Bupycsr - HekneTouHast popma KU3HU, MEPbI MPOMUITAKTUKHA BUPYCHBIX 3a00JICBaHHA.



KuznenestenbHocTh KIeTKU. Ilmactuyeckuit oOMeH. DorocuHTe3, XeMocuHTe3. buocuHTe3 Oenka. DHepreTHueckuii oOMeH. XpaHeHHe,
nepenavya M peaiu3ands HacIeACTBEHHON MHpopMalnuu B KieTke. | eHetndeckuit koa. ['eH, reHoM. [ enomuka. Bausnue naprozenuvix eujecme Ha
npoyeccwl 6 Kiemke.

Knerounsnii nuki: natepdasa u nenenue. MuTo3 u Meio3, nux 3HadyeHne. CoMaTHUECKUE U MOJIOBHIE KIIETKH.

Opranusm

Opraausm — eIMHOE TIeJI0e.

KuznenesatenbHOCTh opranu3ma. Perynsanus QyHkuuii opraHuzMa, romeoctas. Pa3mHoxxenue opranu3moB (Oecnonoe u monoBoe). Cnocobwl
PA3MHOdICeHUs1 Y pacmenutl u dcueomusix. IHIUBUyanbHOE pa3BUTHE OpraHu3Ma (oHTOoreHe3). [IpuunHbl HapymeHuil pa3BuTus. PenpoaykTuBHOE
3JI0pOBbE YEJIOBEKA; MOCIEACTBHS BIUSHHUS AJIKOTOJIA, HUKOTHHA, HAPKOTHMYECKUX BEHIECTB HAa SMOpPHOHAIILHOE pa3BUTHE 4YelloBeKa. JKu3HenHbvle
YUKIIbL PA3HBIX 2PYAN OP2AHUZMOS.

['eneTuka, MeTo/ibl TeHETUKU. |'eHeTUYECKasi TEPMUHOJIOTUSI U CUMBOJIMKA. 3aKOHbI HacneacTBeHHOCTH [. Menaens. XpomMocoMHas Teopus
HacneacTBeHHOCTH. Onpenenenue nosa. ClemieHHOoe ¢ TT0JIOM HacJIeI0BaHHE.

l'eneruka yenoBeka. HacnenctBeHHble 3a00ieBaHMsI YeNIOBEKa M UX MPEAYNPEKICHHE. DTUYECKUE AaCMEKThl B OOJACTH MEIUIIMHCKOM
TCHCTHKH.

I'enotun u cpena. HenacnencrsenHast ”3aMeHUUBOCTh. HacneacTBEHHAs H3MEHYMBOCTh. MyTareHsl, UX BIUSHUE HA 3/10POBbE UETIOBEKA.

JomecTukanust v cenekiusi. MeTo bl CeNeKITuu. bHOTeXHOI0THs, €€ HallpaBICHUs U IEPCTIICKTUBBI Pa3BUTUS. buobezonacnocme.

11 kaacce (68 yacoB, 2 yaca B HeJeJII0)

Teopus 3B0TIOUNH

Pa3Butue 3BOMOLIMOHHBIX HeH, 3BoMonMOHHas Teopust Y. [apBuna. Cunrernueckas Teopust 3BoJtoluU. CBHUIETENHCTBA SBOJIOLMH KUBOM
npupoasl. MUKpoO3BOJIIOLIUS U Makpo3Botonus. Bug, ero kpurepuu. [lonmynsuus - aneMeHTapHas €IMHUIA YBOTIONMH. [[BYKYIIME CHIIBI BOJIIOLIHH,
WX BIIMSIHUE Ha TeHO(OH] oMy iy, HampaBieHus: 3BOIOIUH.

MHuoroob6pasue opraHu3MoB Kak pe3yabTaT 3Bojtonun. [I[puHIHIBI KiIaccuuKaIuy, CuCTeMaTrKa.

Pa3Burtue :xu3Hu Ha 3emJie

['mnoTe3bl MPOUCXO0XKACHUS KU3HU Ha 3emiie. OCHOBHBIE ATAIlbl HBOIIOIIMM OPraHUYECKOTO MUpa Ha 3emiie.

CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUU YEIOBEKa. DBOJIIOIMUS YeJoBeKa (aHTpomnoreHes). JBkyIue cuiibl aHTpororenesa. Pacol
YeJI0BEKa, X MPOUCXOKICHUE U €TMHCTBO.

Opranusmbl 4 OKpY:Kaoumias cpeaa

[TpucniocoOneHust OpraHu3MoB K AEHCTBHIO 3KOJOTHYECKUX (DaKTOPOB.

Bbuoreonienos. Dxocucrema. PazHoobpasue sxocucteM. B3anMoOTHOIIEHUS TTOMYJISALUN pa3HBIX BUIOB B dKocucTeMe. KpyroBopoT BelecTB U
TOTOK YHEPTUHU B IKOCHUCTEME. Y CTOMYMBOCTh M IMHAMHKA dKocHcTeM. [locnencTBus BIUSIHUS IEATEILHOCTH YeJloBeKa Ha dKocucTeMbl. CoXpaHeHue
Oropa3zHo00pa3us Kak OCHOBA YCTOMUMBOCTH SKOCHUCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOC(EPHI.

Kpyzoeopomwi sewgecms 6 buocghepe.
['moGanbHbIe aHTpONOTeHHbIE U3MEHEHUs B Ouocdepe. [IpobiieMbl yCTOWYUBOTO pa3BUTHSL.
Ilepcnexmueul pazeumus 6UONOCUYECKUX HAVK.



Ilepeyens J1a00PATOPHBIX U MPAKTHYECKUX PadOT, peKOMeH1yeMbIX K BbINoJHeHnIo B 10-11 kiaaccax npu u3y4yeHuu OHOJIOTMU HA 06a30BOM
ypoBHe (Kypcueom yKkazanvt memol paoom, RPo8oOUMbLE HA YCMOMPEHUE YUUMEA).

1.Mcnonp30BaHuE pa3NIUYHBIX METOI0B IPU U3YYCHUH OMOJIOTHYECKIX OOBEKTOB.

2.Texnuxa MUKpOCKONUPOBAHUA.

3.U3yueHne KJIeTOK pacTeHUH U JKUBOTHBIX MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTpEnaparax U Ux OMuCaHue.
4.Ilpucomosnenue, paccmampusanue u ONUCAHUE MUKPONPENapamos Kiemox pacmeHul.

5.CpaBHEHUE CTPOCHHSI KJIETOK PACTEHUH, )KUBOTHBIX, TPUOOB M OAKTEPHil.

6.13yuenue osudicenusi YyuMoniazmoi.

7.V3y4yenue mia3mMoin3a 1 JAeTIa3Mon3a B KIeTKaX KOXKUIIBI TyKa.

8.Mzyuenue pepMEHTATHBHOTO paCIIEIUICHUS IEPOKCHIA BOJIOPOIAa B PACTUTEIBHBIX M dKHBOTHBIX KIIETKaX.
9.06napysicenue benkos, yeneeo008, MUNUO0E C NOMOUBIO KAUECTNBEHHBIX PeAKYUIL.

10.Bwioenenue /[HK.

11./3yuenue kamanumuueckoli akmueHoCmu epmeHmos (Ha npumepe amuiazvl Uil Kamaiasol).

12 .HabmoneHne MuTO3a B KJIETKAX KOHUYMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIpenapaTax.

13.M3yuenue xpomocom Ha 20moewbix MUKPONPEenapamax.

14.HU3yyenue cmaouii meuio3a Ha 20MO8bIX MUKPONPEnapamax.

15.M3yueHne cTpoeHus MOJOBBIX KIETOK HA TOTOBBIX MUKpOIIpEnaparax.

16.Pemenue 3neMeHTapHBIX 3371249 110 MOJICKYJIIPHOW OMOJIOTHH.

17.BrisBNeHUE MPU3HAKOB CXOJICTBA 3aPOIBIIICH UeI0BeKa U JPYTHX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTeIbCTBO UX POJICTBA.
18.CocraBneHne JIeMEHTAPHBIX CXEM CKpPEIIMBaHUSI.

19.Pemienue reHeTUYECKIX 3aa4.

20.13yuenue pe3yrbmamos MOHOSUOPUOHO20 U OUSUOPUOHO20 CKPeWUusanusi y Opo30@ubl.
21.CocTaBlieHHE U aHATTU3 POJOCIOBHBIX YEIOBEKA.

22 V3y4yeHne N3MEHUYMBOCTH, TIOCTPOSHIE BAPHAIIMOHHOTO Psijia M BAPHAIIMOHHON KPUBO.

23.0Onucanue ¢henomuna.

24.CpaBHeHHE BHIOB TT0 MOP(OIIOTHIECKOMY KPUTEPHIO.

25.0nucanne MpuUcnocoOIEHHOCTH OPTaHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepa.

26.BuviasneHue npucnocodienuli opeanusmo8 K 6IUAHUIO PA3IUYHBIX IKOJI02ULEeCKUX Pakmopos.
27.Cpasnenue anamomuiecko2o CmpoeHus pacmeHull pasHulX Mecm oOUmanusl.

28.Memoovl usmepenus ghakmopos cpedvl 0OUmMaHusl.

29.13yuenue 3K0102UYECKUX A0aNMAyull Yelo8exd.

30.CocraBiieHrEe MUIIEBLIX IEIEH.

31.M3y4yeHue 1 onrcaHue SKOCHUCTEM CBOEH MECTHOCTH.

32.Mooenuposarue cmpykmyp u npoyeccos, NpouUcXo0auux 8 IKOCUCmemMax.

33.01eHKa aHTPOTIOTCHHBIX U3MEHEHUI B TIPUPO/IC.



3.TemaTu4ecKoe MJIAHUPOBAHHE.
10 kmacc (68 yacoB)

Pazgen Ko Tembl Koua OcHOBHBIE BUABI 1eSITEJIbHOCTH OcHoBHBIE
JI- -BO o0yyaromuxcs (Ha ypoBHe YY/I) HaNpaBJIeHUSA
BO 4aco BOCIIMTATEILHOM
4a B JeATeJIbHOCTH
co
B
Bgenenue. 2 | Ponb Guosioruu B 2 SKOJIOrAYECKOE
hopmupoBanuH BOCIIMTaHUE, IEHHOCTU
COBPEMEHHOI KapTHHBI HAYYHOTO [IO3HAHMUS
MHUPa, IPAKTUIECKOE
3HAYCHHE OMOJIOTHYECKUX
3HAHUH
Paznmen 1. 5 | 1.1. Kpatkas uctopus 2 | Onpenensitor MOHATHS, GOPMHUPYEMBbIE B XO/I€ H3YUCHHUS TEMBI. IPaXKIAHCKOE
BI/IOHOFI/IH paSBI/ITI/I}I 61/10_]]01"]/[1/1_ OOBACHSIIOT POJIb OHOJIOTHH B (bOpMI/IpOBaHI/II/I Hay4YHOI'O MHPOBO33pPCHMUA. BOCIIUTAHUE,
KaK HayKa. CuicTeMa OHOJIOTHUECKIX OneHUBAIOT BKJIAJ PAa3IUYHBIX YYEHBIX-OMOJOTOB B pPAa3BUTHE HAayKH dusnyeckoe
MeTobI HayK. OMOJIOTHH, BKJIAJ 6H9nornqecxnx TCOpiIII/I B (hopMHpOBaHHE CO6BpCMeHHOI/I BOCTIUTAHHE,
TCCTBCHHO-HAYYHOU KapTHHBI MHUpPaA. TaHABJINB T CBA3U OU TN
HAYIHOTO €CTEeCTBEHHO-HAYYHOH Kap pa. YcTaHaBIMBAIOT CBS3 0I10 C | SKOTOIMYECKOS
IpyrMMH  HaykamMu. [OTOBAT  cooOmieHus  (JOKIaabl, pedeparTsl,
MMO3HAHMUS. BOCIIUTAHUE, IEHHOCTHU
MPE3eHTAaIlMH ) O BKJIAJIE BBIJAIOIINXCS YYCHBIX B pPa3BUTHE OMOJIOTHH.
PaboTaloT ¢ IEKTPOHHBIM MPUIOKECHHEM. Hay1HOT'O HOSHAHHA
1.2. CymHocTtsb 1 3 OnpeaenstoT MoHATHS, GOPMHUPYEMBIC B XOJI¢ U3YICHHS TEMBI. BhIIemnstoT
CBOﬁCTBa JKUBOTIO. CYHICCTBCHHLIC TIPHU3HAKN KUBOM MpUupoabl M OUMOJIOTMYECKUX CHUCTEM
YPOBHH OpraHH3aLHy 1 (KJIETKH, OpraHu3Ma, BHJA, 3KOCHCTEMbI). XapaKTepH3YIOT OCHOBHBIC
METOIbI TTO3HAHMS cBoiicTBa knBOTO. OOBACHSIIOT OCHOBHBIE TPUYMHBI 3aTPyIHEHU,
)KI/IBOI\/JI HpI/IPOIH)I CBA3aHHBIX C OMNPCACICHUCM IMOHATUA (OKU3HB). O6’I)$ICH$IIOT pasinuug u
BHONOIHICCKHE CI/LCTGMH €JIMHCTBO JKUBOW W HEXUBOW NpUPOJBL. [IpUBOIAT HpUMEpPHI CUCTEM
KaK NpC/IMET H3ydeHHS pasHOro YpoBHS oOpraHu3anuu. I[IpHBOAAT JOKA3aTENLCTBA YPOBHEBOM
6uoorui. MeTos! OpraHM3allid W 3BOJIOLUM >KUBOW mpHupoabl. OMpenensioT OCHOBHBIC
6I/IOJ‘IOFI/II/I. METO/JIbI MTO3HAHMSI KUBOUM MPUPOABI. ['OTOBAT MpE3CHTAIMIO WK CTCH] Ha
’ Temy <CoBpeMeHHOE HaydyHOE OO0OpYIOBaHHWE W €ro poJib B PEIICHUHU
Onomornyeckux 3amad>>. PaboTaloT ¢ WDIIOCTpanMsAMH  y9eOHHKA.
PaboTatoT ¢ 3eKTPOHHBIM NPHIIOKEHUEM.
Paznen 2. 21 | 2.1. UcTopus uzyueHus 2 | OnpenensttoT  MOHATHS, (QOpPMHUpPyeMble B XOJE H3YYeHHS TEMBL | FPaKIaHCKOE
Knerka. knetku. Kinerounas OnpenensoT NpeaMeT, 3a1a4u ¥ METO/bI MCCIIENOBaHUs UTOJNOTHH KaK | BOCIIUTAHME,
TEOPHSL. HayKH. XapaKTepU3yIOT COACPIKaHUE KICTOUHOU TCOPHH. dusnueckoe
OOBSCHAIOT BKJIAJ KIETOYHOW TEOpuU B (HOPMHUPOBAHHE COBPEMEHHOM BOCIIUTAHHE,

QCTGCTBGHHO-Hay‘{HOﬁ KapTHUHBI MHpa; BKJIAJ YUYCHBIX — I/ICCJ'IC,[[OBB,TCJ'Ieffi




KICTKU B pa3BUTHE OHOJIOTMUYECKOW Hayku. [IpMBOAAT IOKa3aTeILCTBA
POJICTBA HBBIX OPTaHU3MOB C HCIIOJH30BAHUECM IMOJIOKEHHUN KIECTOUHOU
Teopun. PaboTaroT ¢ WILTFOCTpAMSIMHU YICOHHKA.

PaboTatoT ¢ 3eKTPOHHBIM NPHIOKEHHEM.

OKOJIOTHYCCKOC
BOCIIMTAHHUEC, ICHHOCTHU
HAaYYHOT'O IIO3HAHUSA

Tema 2.2. XUMHYECKUH
COCTaB KJIETKH.

OnpenensiioT moHATHS, GpopMUpyeMble B X0Je H3y4YeHHUs TeMbl. [IpuBoasr
JTOKa3aTelbCTBA (apryMEHTAIHs) eUHCTBA )KUBOM U HEXXHBOW MPUPOJILI HAa
MpUMepe CXOJCTBA MX XMMHYECKOTo cocTaBa. CpaBHHBAIOT XUMHUYECKHIMA
COCTaB TeJNl XMBOH W HEXKWUBOW NPHUPOJBI U JENAIOT BBIBOJBI HA OCHOBE
CpaBHEHMS. XapaKTEepU3yIOT OCOOEHHOCTH CTPOCHHMS, CBOMCTBA U POJb
HEOPTaHWYECKNX W OPTraHMYECKHUX BEIIeCTB, BXOSIIMX B COCTAB >KHBBIX
OpraHU3MOB. Y CTaHABIHBAIOT MPHYHMHHO-CIICACTBEHHBIC CBS3H MEXIY
XMMHUYECKUM CTPOCHUEM, CBOMCTBaMHM M (PYHKIHMSIMH BELIECTB HA OCHOBE
TEKCTOB M PUCYHKOB

yueOHrKa. [IpUBOJST mNpHMEpbl OpPraHMYECKHX BemecTB (YIJIEBOJOB,
JUMUAOB, OEIIKOB, HYKJIIEMHOBBIX KHCIIOT), BXOJSIINX B COCTaB OPraHU3MOB,
MECT UX JIOKaIW3auuu U Ouojormdyeckoil pomu. Pabotaor ¢
WLTIOCTpanusAMy yueOHuKa. Pemator Ononornyeckue 3amadn. BeIMOTHIIOT
nmabopaTopHBIC, TPAKTHYECKHE M  HUCCIIENOBAaTEIbCKHE pPaboOThI  TIO
n3ydaeMoil Teme. PaboTaloT ¢ 3JIeKTPOHHBIM MPHIIOKECHUEM.

Tema 2.3. CtpoeHue
3YKApUOTHYECKOH U
MIPOKAPUOTHYECKOM
KJIETOK.

OnpepensioT  MOHATHS, (GOPMHUPYEMBble B XOAE H3YUYCHHUS TEMBL
XapakTepusyroT KIETKY KaK CTPYKTYpHO-(YHKIHOHAIBHYIO CIUHHUILY
JKUBOTO. BBINENSAIOT CylIecTBeHHBbIE TPH3HAKH CTPOCHUS KIETKH, ce
OpraHouoB, Aapa, MeMOpaHbl, XPOMOCOM, JOSAEPHBIX H SACPHBIX KIETOK,
KIETOK pAcTeHHWH, >KUBOTHBIX M TpubOoB. CpaBHHBAaIOT OCOOEHHOCTH
CTPOCHUSI JIOSIIEPHBIX H SJIEPHBIX KIIETOK, KJIETOK PACTEHHH, KHUBOTHBIX U
rpubOB M JIENaloT BBHIBOJBI HAa OCHOBE CpPaBHEHHS. Y CTaHABIHMBAIOT
MIPUYUHHO-CIIEAICTBEHHBIE CBS3H MEXKITY

CTpPOCHUEM U (YHKIHMSIMUA OMOJIOTHYECKHX CHCTEM Ha MpHUMeEpe KIIETKH, ee
OpPraHOWOB U BBHIMOTHAEMbIX MU (YHKIHH.

PabGotator ¢ wurnoctpanusMu ydeOHHKa. [lomb3yloTCs LUTOIOTHUYECKOR
TEPMUHOJIOTHEH.

O00CHOBBIBAIOT MEPhI MPO(YUIAKTUKY OaKTePUATILHBIX 3a00JICBaHU.
BeimonustoT nabopaTopHbie, IPAaKTHUECKHE U UCCIIEI0BATENbCKUE PaOOTHI
0 U3y4aeMoii Teme.

PaboTatoT ¢ 3IEKTPOHHBIM NPHIIOKEHUEM.

Tema 2.4. Peanuzamnus
HaCJIeICTBEHHOU
nH(pOpMAIIUU B KIIETKE.

OnpenensitoT NOHATHS, POPMUPYEMBIE B XOJIe U3yUEHHs TeMbI. Bbinenstor
(dyHAaMEHTaJIbHBIA MpOLecC B OMOJIOTHUECKUX CHUCTEMax — peann3alus
MH(OPMAINH B KIETKE.

BriensioT cyuiecTBeHHbIE MPU3HAKK TeHETHYecKoro koja. OmMchIBalOT U
CPaBHHUBAIOT MPOLECCH TPAHCKPUNUMHU W TpaHcasinuu. OOBACHIIOT POJib

IPaXIaHCKOE
BOCIIUTAHUE,
¢buznueckoe
BOCIIUTAHUE,
9KOJIOTHYECKOE
BOCIIUTAaHUE, ICHHOCTHU
HAy4YHOTO MO3HAHUSA




BOCIIPOM3BEACHUS M  Iepelayd  HaCJICJACTBEHHOH wuH(OpMAaluu B
CYIIECTBOBAHUY U PA3BUTHH YKU3HU
Ha 3emie. Pemaror Onosormueckue 3amadn. PaboTaT ¢ WLTIOCTPAASIMHE

yueOHHKa. PaboTaloT ¢ 3JeKTPOHHBIM MPUIOKEHUEM.

Tewma 2.5. Bupycsl.

Onpeaensror NOHATHS, POPMUPYEMBIE B X0JI€ H3YUECHUS TEMBI.

BreigensioT CyniecTBeHHbIE IPH3HAKU CTPOCHUS W HKM3HEHHBIX ITUKJIOB
BHPYCOB. XapaKTepHU3yIOT POJb BHUPYCOB KaK BO30ymuTeNel Oone3Hed u
KaK NEPpEHOCUYUKOB reHeTHYECKOM

napopMmarr.  OOOCHOBBIBAIOT ~ Mepbl  NPOGUIAKTUKA  BUPYCHBIX
3aboneBanmii. Haxomar wHpopMamuio 0 BHpycaX W  BHPYCHBIX
3a00JI€eBaHUAX B Pa3INYHbIX UMCTOYHHKAX, AHAJIU3HUPYIOT U OLCHHUBAIOTEC,
WUHTEPIPETUPYIOT U TIPEACTABISIOT B Pa3HBIX opMax

(Te3uchl, cooOIeHre, pernopTax, aHaTUTHYECKas crpaBka, pedepar, 0030p,
noptdonuo). Paborator ¢ wumocTparmsimMu ydeOHHMKa. Paboraior c
SJICKTPOHHBIM IIPHUJIOKCHUCM.

HEHHOCTHU HAYYHOT'O
IIO3HAaHUA

Pazpnen 3.
Opranusm.

39

Tema 3.1. Opranuszm —
€MHOE 1IEJI0E.
)KI/I3H6,Z[€$ITCJ'IBHOCTB

1 peryJsiius QyHKITHI
OpraHu3Ma.

Onpeaensior NOHATHSA, POpMUpPYEMBIE B XOJ€ U3yUEHHS TeMbl. BeIaensoT
CYLIECTBECHHbIE  IPU3HAKM  OJHOKIETOYHBIX WM  MHOTOKJIETOYHBIX
opraan3MoB. CpaBHHBAIOT OJHOKJIETOYHBIE, MHOTOKJIETOUYHBIE OPraHU3MBI
U KOJIOHWH OJHOKJIETOYHBIX OPTaHM3MOB U JEJar0T BHIBOJBI HAa OCHOBE
cpaBHEHHSA. PaboTaloT ¢ 37eKTPOHHBIM MPUIIOKEHUEM.

Tema 3.2. OOMeH
BENIECTB U NMPEBPAILICHUE
SHEPIHUH.

OmnpenensitoT MmOHATUS, (OPMUPYEMBIE B XOJI€ H3YYCHHUS TEMBI.
XapakTepus3ylT (QyHIaMEHTAJIbHBIE MPOLECCH B OMOJOTHYECKHUX
cucreMax — OOMEH BEIIEeCTB M IMpeBpallleHHue dHEpruu. Boiaenstor
CYHECTBCHHBIC IPHU3HAKKW IHPOLECCOB XKU3SHCACATCIbHOCTU KIICTKH.
CpaBHUBAIOT TUIACTUYECKUH U

BHepFeTI/I‘ICCKI/Iﬁ 0oOMeEHBI U ACJIA0T BBIBOJABI Ha OCHOBE CTPOCHMA.
CpaBHUBAIOT OpPraHU3MbI MO THITy MUTAHUS W JENAIOT BHIBOJBI HA
OCHOBE  CpaBHeHHs. PackpeiBatloT  3HadeHHe  (DOTOCHHTE3A.
XapakTepus3yrT CBETOBYIO M TEMHOBYIO (pa3bl (poTOCHHTE3A.
Pabotator ¢ wumtoctpanusmu ydeOHuka. Pemator Ouosnormyeckue
3amaun. Haxomar uHdopmanuio Mo u3ydyaeMoil TeMe B pPa3lIudHBIX
HCTOYHUKAX, aHAIU3UPYIOT U OLICHUBAIOT €€, HHTEPIIPETUPYIOT

U TIPEJICTaBISIOT B Pa3HbIX (popmax (TE3UCHI, COOOIIECHHUE, PEOPTaXK,
aHAMTHYECKas crpaBka, pedepat, 0030p, mopThoIHo).

PaboTatoT ¢ 3IeKTPOHHBIM MPUITOKEHHEM.

Tema 3.3. PazMHOXEHUE.

OnpenensroT MOHATHSA, GOPMHUPYEMBIE B XOJ€ U3YyUCHHS TEMBI. BbInesoT
CYILIECTBEHHbIE IPHU3HAKU IIpoLlecca JEJCHUs KIETKH. XapaKTepU3YIOT

[Tatpuotrueckoe
BOCITUTAHHE,
rpa)aaHCcKoe
BOCITUTAHHE,
buzmveckoe
BOCITUTAHHE,
IKOJIOTHYECKOE
BOCIIUTaHUE, IIEHHOCTH
HAy4YHOTO MO3HAHUSA




Ononormyeckoe 3HaueHHE W OCHOBHBIC (ha3bl MUTO3a, HCIIONB3YS PHUCYHKH
y4eOHUKa. BBIIETsroT cymecTBeHHbIE IPU3HAKK MPOLIECCOB Pa3MHOKCHHUS
U OIUIoA0TBOpeHNs. ONHMCHIBAIOT CHOCOOBI BEI€TATHBHOIO PAa3MHOKEHHS.
[MpuBomsAT TpUMEPHl OPraHU3MOB, Pa3MHOXKAIOUIMXCST OECIONBIM U
MOJIOBBIM TyTeM. XapakTepu3yIOT OMOJOTHYecKOe 3HAYeHHE W OCHOBHBIC
¢da3pl Melo3a, UCMONB3Ysl PUCYHKH Y4eOHHMKA. XapaKTepH3YIOT CTaJuu
00pa3oBaHUs TIOJOBBIX KIIETOK, HCIOJIB3Ys CXeMy YUCOHHKA.

OOBACHSIOT OMOJIOTHYECKYIO CYITHOCTD OIUIOAOTBOPEHUS. XapaKTepH3yIoT
0COOEHHOCTH ABOMHOTO OIJIOJOTBOPEHUS Y PACTCHUI.

OnpenensioT 3HaueHHe UCKYCCTBEHHOT'O OIUIOIOTBOPEHHUS.

CpaBHHBAIOT MHTO3 M MEWO3, SUNEKICTKH ©  CIIEPMATO30HIbI,
CIEepMaTOreHe3 U OBOTEHE3, MOJIOBOE U OECHooe pa3sMHOKEHHE U AEIaloT
BBIBO/IbI HA OCHOBE CPABHEHHUS.

PaboratoT ¢ mmmocTpanusaMu yaeOHHKa. PemaioT 6nonornyeckue 3agadu.
VY4acTBYIOT B JMCKYCCHU IO HM3ydaeMoil TeMe. PaboTaioT ¢ 3IeKTpOHHBIM
MPUI0KEHUEM.

Tema 3 .4.
NunuBunyansHoe
pa3BUTHE OPTraHU3MOB
(oHTOTEHE3).

Onpenenstor NoOHATHA, POPMUPYEMBIE B XO1€ U3YUECHUS TEMBI.
XapakTepu3yloT TepuoAasl  OHTOTeHe3a. OmHCHIBarOT
WHAMBUTyaJIbHOTO Pa3BUTHSI YEIIOBEKA.

OneHuBaroT BIMsSHUE (PAKTOPOB BHEIIHEH Cpelbl Ha Pa3BUTHE 3apOJbILIA.
OOBACHAIOT OTPUIIATENFHOE BIUSHHIE aJIKOTO0JIsI, HHIKOTHHA, HAPKOTHYECKAX
BEIIECTB Ha pPa3BUTHE

3apojpllla YeJIOBeKa; IPUYHHBI HAPYIIECHUH pa3BUTH OPraHU3MOB.
AHaNM3UpyIOT U OLCHUBAIOT LIEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOHMX
JIEHCTBUSIX M MOCTYINKaX M0 OTHOLIEHHUIO K CBOEMY 3/I0POBBIO, TIOCIEICTBUS
BIMSAHUS (PaKTOPOB pHCKa

Ha 310poBbe. OOOCHOBBIBAIOT MEPBI MPO(UITAKTUKY BPEAHBIX IPUBBIUEK.
CpaBHUBAIOT OMOpPHMOHANBHBIA W  TOCTIMOPHOHAIBHBIA  TIEPUOJIBI
WHAMBUJIyaJIbHOTO Pa3BUTHA, NMPSIMOE M HENpSAMOE pa3BUTHE M JIEIaroT
BBIBOZIbI Ha OCHOBE cpaBHEHHs. PaboTaroT ¢ mmmocTpauusiMu y4eOHMKA.
PaboTatoT ¢ 3IEKTPOHHBIM NPHIIOKEHUEM.

0CO0EHHOCTH

Tema 3.5.
HacnencrBeHHOCTE U
N3MEHYUBOCTE.
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OnpeensoT MOHITUS, (POPMHUPYEMBIE B XOJIC U3yUCHHS TEMBI.
OrnpeaensoT OCHOBHBIC 3a/1a4yd COBPEMEHHON T'€HETHUKH. XapaKTepU3YIOT
COECpKAHUE 3aKOHOMEPHOCTEH  HAaCIENOBaHUS, YCTAHOBJIECHHBIX [
MenneneM, XpOMOCOMHOM TEOPUH HACIEJICTBEHHOCTH; COBPEMEHHBIX
MIPEICTAaBICHUN O TeHE ¥ TEHOME, 3aKOHOMEPHOCTEH N3MEHINBOCTH.
OO0bscHstoT Bkiaa . Mennenst u Apyrux y4eHbIX B pa3BUTHC
OMOJIOTHYIECKON HAYKH, 3HAUCHHUE YCTAHOBJICHHBIX MU 3aKOHOMEPHOCTEH B
(OpMHUPOBAaHHE COBPEMEHHOW €CTECTBCHHO-HAYYHON KapTHHBI MHPA;
MIPUYMHBI HACJICICTBEHHBIX U HEHACNEICTBCHHBIX U3MEHEHUI.

[TatpuoTnueckoe
BOCIIUTAHHUE,
IPaXXAaHCKOE
BOCIIUTAHHUE,
¢buznueckoe
BOCIIUTAHHUE,
JKOJIOTHYECKOE
BOCIIMTAHUE, LIEHHOCTU
HAaY4YHOT'O IMO3HAHUMA




[IpuBoasT mOKa3aTenbCTBA POJCTBA JKUBBIX OpPraHM3MOB Ha OCHOBE
MOJNIOKEHUH reHeTHKU. Ilonbp3yloTcsi TeHEeTHYEeCKOW TEPMHMHOJIOTHEH U
CHUMBOJIMKOH. Pemaror asnemeHTapHble reHeTueckue 3anadn. CocTaBisoT
3JIEMEHTapHBIE CXEMbI CKpPEIMBAHHUA.

BBISIBISIIOT HCTOYHUKH MYTareHOB B OKpYy>Kalomiei cpene (KOCBEHHO).
[TpoBoasT 3neMeHTapHbIe OMOJIOTUYECKHE HCCIEAOBAHHUS U

JIETaloT BBIBOJBI HA OCHOBE MOJTyYEHHBIX PE3yIbTaTOB.

OOBSCHSIOT BIMSHHE MYTarcHOB Ha OPraHM3M YEJIOBEKa, BO3HHKHOBEHHE
HaCJIeICTBEHHBIX 3a00JeBaHUi, MyTauuil. YCTaHaBIMBAIOT B3aUMOCBS3b
TEHOTUIIA YeJIOBeKa M ero 3m0poBbs. OLEHMBAIOT 3HAYEHHE 340POBOTO
o0pa3a >KM3HM Kak HamOojee 3(PGPEKTUBHOIO MeToAa NPOPHIAKTHKH
HACJIeCTBEHHBIX  3a0oieBaHMi.  XapakTepU3ylOT  PONb  MEIHKO-
TEHETUYECKOI'0  KOHCYJIBTHPOBAaHUSI Ul  CHIJKEHHS  BEPOSITHOCTH
BOZHUKHOBEHHS HACJIEJICTBEHHBIX 3a00eBaHM. PaGorator ¢
WIUTIOCTpauusIMu ydeOHuKka. Pemaror Owonormueckue 3anmauu. Haxoapsar
HHQOpPMAIMIO IO M3y4aeMOW TeMe B pa3IWYHbIX HCTOYHHKAX,
AQHAJM3UPYIOT U OLICHUBAIOT €€, UHTEPIPETUPYIOT U

NPEACTaBISIIOT B pa3HBIX (¢opmax (TE3UCH, COOOIIEHUE, PEMopTaK,
aHaMTHYecKas CcrpaBka, pedepar, o0030p, mnoprdonuo). Brimonssaor
nabopaTopHble, IIPAKTUYECKUE M  HCCIENOBaTENbCKUE padoThl IO
n3ydaeMoi TeMe. PaboTaroT ¢ DIEKTPOHHBIM MPUIIOKEHUEM.

Tema 3.6. JoMmecTukamus.
OCHOBBI CENIEKIINH.
Bbuorexunonorus

Onpenenstor  MOHATUS, (QOPMUpYEMbIE B XOJE HW3YyUYCHHS TEMBL
OnpenaensioT TJIaBHBIE 33/a4d W HAmpaBlICHUS COBPEMEHHON CEJICKIUH.
XapaxTepusytoT Bkiaa H. V. BaBuioBa B pa3Butre OMOJIOTHUECKON HAYKH.
ONCHUBAIOT JOCTHXKCHUSI M TIEPCIIEKTUBBI OTCUECTBEHHOH W MHPOBOMU
CeNeKIMH. XapaKTepPU3yIOT METOABbI CeNeKIHMOHHON padoThl. CpaBHUBAIOT
MaccoBbIi M HMHIOUBHAYaJbHBIH OTOOp. Bblaensior cymiecTBeHHBIE
MIPU3HAKH TpoIlecca UCKYCCTBEHHOTO oTOopa. OICHUBAIOT JOCTHKCHUS H
MEPCIICKTUBBI Pa3BUTHUSI COBPEMEHHOW OMOTEXHOJIOTHH.

AHanmu3upyloT W OLEHUBAIOT  JTHYECKHE  acCleKThl  HEKOTOPBIX
WCCIIEZIOBaHNN B 00nacTu OmoTexHojoruu. PabotaroT ¢ wmumrocTparusiMu
yueOHnka. Haxongsar wHpopManuio mo u3ydaeMol TeMe B pPa3IHYHBIX
WUCTOYHHUKAX, AaHAIM3UPYIOT W OLECHUBAIOT €€, WHTEPIPETUPYIOT U
NPEACTaBIAIOT B pasHbIX ¢opMax (TE3UChl, COOOIIEHHE, PENopTaK,
aHAIMTHYECKas cIpaBka, pedepar, 0030p, moprdonno). BemomHsIIOT
NPaKkTHUYECKHE U MCCIeJOBaTeNbCKUE pPa0OTBl MO HW3y4aeMoO TeMe.
PaboTaloT ¢ 3JIEKTPOHHBIM NPUIJIOKEHUEM.

3aKIroYeHn
e.

3akiaroueHue.

Tpa’kJIaHCKOE
BOCITUTAHUE,
JKOJIOTHYECKOE
BOCIIUTAHUE, IICHHOCTH
HAaY4YHOTI'O ITO3HAHUS
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KJacc (68 yacos)

BBenenue.

Paznen 1.
Bun.

36

Tema 1.1. UcTopus
SBOIIOIIMOHHBIX UIEH.

OnpenensfoT MOHATHSI, GOpMUpPYEMBbIC B X0/1€ N3yUeHHS TeMbl. OIIEHUBAIOT
BKJIaJ] PA3JINYHBIX YUCHBIX B pa3BUTHE OMOJOTHYECKON Hayku. OICHUBAIOT
MPENOCEUIKA BO3HMKHOBeHUs ydeHuss Y. J[lapBuHa. XapakTepu3yroT
coJlepkaHNe SBONIONIMOHHON TeOprun

Y. JapBuna. CpaBHUBAIOT OIpPEACICHHYI0O W  HEONpPEIEICHHYIO
W3MEHYHBOCTh, UCKYCCTBEHHBIH U €CTECTBEHHBIN 0TOOP, (POpPMBI

00pHOBI 32 CYIIECTBOBAHUE U JIENAIOT BEIBOJBI HA OCHOBE CPABHEHUSI.
Paboraror ¢ wwmocTpanuaMu  yueOHHKA. PaboTaroT C  DIEKTPOHHBIM
NPWIOKEHUEM.

Tema 1.2. CoBpemeHHOE
9BOJIIOLIMOHHOE yUEHHUE.

16

OnpeaensioT MOHATH, GopMUpyeMble B X0A€ U3ydeHHs TeMbl. OOBSICHAIOT
BKJIAl OBOJIOIMOHHOH Teopud B  (HOPMHPOBAHHE COBPEMEHHOM
€CTeCTBEHHO-HAay4YHOM KapTuHBl Mupa. OIpenenstoT KpUTEpUH BHJA.
OmnuceiBatoT ocobelt Buaa mo Mopdo-

JIOTHYECKOMY KPHUTEpHIO. XapaKTepU3YIOT MOIMYJIILUI0 KaK CTPYKTYypPHYIO
€IVHUILy BHJA W €IUHHILY 3BOJIOIHH, MPOLIECCOB E€CTECTBEHHOro 0TOOpa,
(opMHPOBaHUS TPUCTIOCOOIEHHOCTH, 00pa30BaHMsI BUAOB. XapaKTepPH3YIOT
OCHOBHbIE (pakTOpbl 3BoMOLMH. CpaBHUBAIOT MNPOCTPAHCTBEHHYIO U
9KOJIOTUYECKYI0 HW30JIALNI0, (OPMBI E€CTECTBEHHOTO0 O0TOOpa W JENaroT
BBIBOJIBI Ha OCHOBE CpaBHEHHA. XapaKTepHU3YyIOT OCHOBHBIE aJallTaluu
OpraHu3MOB K ycJOBUSIM oOuTaHus. CpaBHHBAalIOT OCHOBHBIE CIOCOOBI U
MyTH BUAOOOpPA30BaHUs, OMOJIOTHUECKUH MPOrpecc M perpecc W JAenaroT
BBIBOJIBI HA OCHOBE CPaBHEHUSI.

OOBACHSIOT TPUYMHBI 3BOJIOUMH, H3MEHSEMOCTH BUAOB. llpuBoasar
JIOKa3aTeJIbCTBA POJCTBA JKMBBIX OPTraHM3MOB Ha OCHOBE IIOJIOXKEHHH
9BOJIIOLIMOHHOTO y4YeHHUs. JlOKa3pIBaIOT, YTO COXpaHEHHWE MHOTO000pa3ms
BUJIOB SIBIISIETCS OCHOBOH yCTOMUYMBOTrO pasButus Omocdepsl. [IpuBoast
OCHOBHBIE JI0Ka3aTeNbCTBA DJBOJIOLMM OpraHudeckoro wmupa. Pemaror
Ouonornyeckue 3amadd. PaboTaloT ¢ WDIIOCTpanUsAMH  ydeOHHKA.
BeimonHstoT nabopaTopHbie, TPAaKTHUECKHE U UCCIIEIOBATENBCKUE PaOOTHI
10 U3y4yaeMoi Teme. PaboTaroT ¢ 3JeKTPOHHBIM MPHUIIOKEHUEM.

Tema 1.3.
[Tpoucxoxaenue u
paSBI/ITI/Ie JKHN3HU HA
3eMIIe.

OnpenenstoT  MOHATHS, (GOPMUPYEMBIE B  XOJA€ H3YYCHHS TEMBIL
AHaHI/ISI/IpyIOT U OIICHUBAKOT paanqHHe THUITOTEC3bI HpOI/ICXO)KZIeHI/ISI
JKU3HU. XapaKTePU3YIOT OCHOBHBIC 3Talbl OMOJIOTHYECKON DBOJIIOIUU Ha
3emue.

VY4acTBYIOT B IMCKYCCHH MO 00CYKCHUIO TUIIOTE3 TPOUCXOXKICHUS YKU3HU
M apryMEHTHUPYIOT CBOIO TOUYKY 3peHHs. Pa0oTaroT ¢ WUIFOCTpaIHsIMU
yueOHMKa. Haxomsr wmHopmanuio mo wu3ydaeMoil TemMe B pa3jIHMYHBIX

Tpa)XTaHCKOe
BOCIIHTaHHE,
¢busnueckoe
BOCIIMTaHHE,
HKOJIOTHYECKOE
BOCIIMTaHKE, IICHHOCTH
HAay4YHOT'O IMO3HAHUMA




HCTOYHUKAX, AaHAJIU3HUPYIOT W OLNCHHUBAKOT €€, HWHTCPIOPCTUPYIOT H
NPEJICTABNISAIOT B pasHbIX (Gopmax (Te3UChl, COOOIICHHE, PEMOPTaK,
aHaJgUTHYecKas cmpaBka, pedepar, 0030p, moprdomuo). Paboraror ¢
SJICKTPOHHBIM IPHUJIOKCHUEM.

Tema 1.4.
[Ipoucxoxnenue
yeJIOBEKa.

Onpenensor TOHATUS, (QOpMUPYEeMbIE B  XOJE HW3YYCHUS TCMBI.
AHanM3MpYyIOT U OIIEHUBAIOT PA3IUYHbIC THIIOTE3bI

MPOUCXOXKIEHHS deroBeka. ONpenersitoT MOJ0XKEeHHEe YeIOBEKa B CHCTEME
JKUBOTHOI'O MMHpa. ApI‘YMeHTI/IpOBaHHO JOKa3bIBalOT MPUHAIJIC)KHOCTDH
YeNIoBeKa K OIMPEIEIeHHOW CUCTEMAaTHYECKON TPpyIIe. BRIABISAIOT IpU3HAKH
CXOJZICTBA 3apOJIBIIIEH YeIOBEKa U IPYTHX

MJICKOTIMTAIOIINX KaK JI0Ka3aTeJIbCTBO HX POJICTBA. XapaKTepU3yIOT
OCHOBHBIE 3Tallbl aHTPOIOreHe3a. APryMEHTUPYIOT CBOIO TOUKY 3PEHHUS B
XO0JIe TUCKYCCHU TI0 00CYKICHHIO ITPOOIIEMBI MTPOUCXO0XKICHUS YEITOBEKa.
3HAKOMATCSA C MEXaHH3MOM pacooOpa3oBaHMs, OTMedYas EIAMHCTBO
OpoHuCXOXkJeHus  pac. IIpuBOASIT  apryMEHTUPOBAHHYIO  KPHUTHUKY
aHTHUHAYYHOH CYIIIHOCTH Pacu3Ma.

Haxomsar wHbopMamuio mo u3ydaeMol TeMe B Pa3iIMYHBIX HCTOYHHUKAX,
AHAIM3UPYIOT M OLIEHUBAIOT €€, HHTEPIPETUPYIOT W IIPEACTaBISAIOT B
pa3Hbix (hopMax (TE€3HChI, COOOIICHHE, PEIOPTAXK, aHATUTHYCCKAs CIIPABKa,
pedepar, 0030p, moptdonano). PaboTaroT ¢ MILTIOCTpAsIMU YIcOHHKA.
BhINOHSIOT J1ab0paTopHbIe, MPAKTUUYECKUE U UCCIICI0BATEIbCKUE Pa0OThI
1o u3y4yaemoii reme. PaboTaroT ¢ 3JICKTPOHHBIM IPUIIOKCHUEM.

IPaXIaHCKOE
BOCIIUTAHHUE,
¢buznueckoe
BOCIIUTAHHUEC, ICHHOCTHU
HAy4YHOTO MO3HAHUSA

Pazpnen 2.
DKOCUCTEM
BL
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Tema 2.1.
DKOJIOTUYECKUE
(hakTOopBHI.

OnpepensioT  MOHATHS, (GOPMHUPYEMBIE B XOAE H3YYEHHS TEMBI
OmnpenensiioT OCHOBHBIE 3aJadyd COBPEMEHHOHW »JKoJoruu. Pasmngaror
OCHOBHBIE TPYTIITHI SKOJIOTHYECKUX (HaKTOPOB

(abnoTHYECKHX, OMOTHYECKHUX, AHTPOTIOT€HHBIX). OOBsicHAIOT
3aKOHOMEPHOCTH BJIMSHHUS 3KOJIOTHYECKUX (DAKTOPOB HA OpPraHU3MBL
XapakTepu3yroT OCHOBHBIE abwmoTmdeckue (akTopsl (Temmeparypy,
BJIQXXHOCTh, cBeT). OIUCHIBAIOT OCHOBHBIE OHOTHYECKHE (AKTOpHI, Ha
KOHKpPETHBIX NpuUMepax ACMOHCTPUPYIOT UX 3HadeHue. OLEHHBAIOT POJIb
9KOJIOTHYECKUX (PAKTOPOB B JKU3HEICSTEIBHOCTH OpraHu3MoB. [IpuBoasr
JIOKa3aTeNbCTBA B3aUMOCBSI3€i1 OpraHu3MOB U

OoKpyxarieid cpeapl. Pemaror Ouonormdueckue 3amauu. Haxomst
HHQOpPMAIMIO IO M3y4yaeMOW TeME€ B pa3IWYHbIX HCTOYHHUKAX,
QHAIM3UPYIOT M OIIGHWBAIOT €€, WHTEPIPETUPYIOT H TPEACTABISAIOT B
pasHbIX popMax (Te3HChl, COOOIIEHNE, PENOPTaK, aHATUTHYECKAs CIIPaBKa,
pedepar, 0030p, noprdonuo). PaboTaroT ¢ WLTOCTpaNUsAMU y4eOHUKA.
PaboTatoT ¢ 3IEKTPOHHBIM NPHIIOKEHUEM.

Tema 2.2. CtpykTrypa

Onpenenstor  MOHATUS, (OPMHUPYEMBIE B  XOJA€ H3YYCHHS TEMBL
OnpepensiioT  CTPYKTYPY 3KOCHCTeMbl (IPOCTPaHCTBEHHYIO, BHAOBYIO,

TPaXKIaHCKOE
BOCITUTAHHE,
buzmveckoe
BOCITUTAHHE,
IKOJIOTHYECKOE
BOCITUTAHHE, IICHHOCTH
HAYYHOTO TIO3HAHUS




OKOCHUCTEM.

IKOJIOTHYECKYI0). JlaloT XapaKTepUCTHKY TMPOAYICHTaM, KOHCYMEHTaM,
penyueHTaM. BBIOENsIOT CyIIecTBEHHBIE MPU3HAKU IKOCHUCTEM, Ipolecca
KpPYTOBOPOTa BELIECTB U IPEBPALICHUII SJHEPTUU B IKOCHCTEMAX.
OOBACHSIOT MPUINHBI YCTOMYUBOCTH U CMEHBI SKOCHCTEM. XapaKTepU3yIOT
BJIMSIHUE YEJIOBEKa Ha DKOCHUCTEMBI.

CpaBHHBAIOT HMCKYCCTBEHHBIE M €CTECTBEHHBIE SKOCHUCTEMBL JlenaroT
BBIBOJIBI HA OCHOBE CPaBHEHHUSI.

CocCTaBiIOT DJIEMEHTapHBIE CXEMBl IEpEeHOCa BEUIECTB M DJHEPrHU B
sKocucTteMax (uenu u cetd). Haxoaar nHpopmanuio no uydaeMon teme B
Pas3In4HBIX UCTOYHUKAX, AHATU3UPYIOT U OLIEHUBAIOT €€, HHTEPIPETUPYIOT
W TIPEeNCTaBIAIOT B pa3HBIX (opMax (Te3Wchl, COOOIIEHHE, PEmopTaxK,
aHalMTHYecKas cmpaBka, pedepar, o0030p, mnopTdonuo). Pemaror
Owojorndyeckue 3amauyd. PaboTaloT ¢ WUIIOCTpanusIMH  y4eOHHUKA.
BeimonHstoT nabopaTopHbie, MPAaKTHUECKHE U UCCIIENOBATENECKUE PaOOTHI
1o U3y4yaeMoi Teme. PaboTaroT ¢ 3JeKTPOHHBIM MPHIIOKEHUEM.

Tema 2.3. buochepa —
riao0alibHas DKOCUCTEMA.

OnpenensioT  MOHATHS, (GOPMHUPYEMbIE B  XOAE HU3YUCHHS TEMBIL.
XapakTepu3yroT W CPaBHUBAIOT OCHOBHBIC THUIBI BemlecTBa OHOC(EpPHI.
XapakTepusyloT coaepxanue ydaenus B. M.Bepranckoro o 6mocdepe, ero
BKIIaJ B pa3BUTHE Ouojorndyeckoil Hayku. [IpuUBOAST moka3zaTenbCTBa
€/IMHCTBA KHBOUM U HEXXUBOW MPHUPOJIBI, UCIONB3Ys 3HAHHUS O KPYrOBOPOTE
BemecTBB Omocepe. XapakTepusyloT poOJb KUBBIX OPTaHU3MOB B
ouocepe. BriaensioT cymiecTBeHHBIE NMPH3HAKKA MpoIecca KPyroBOpOTa
BEIIECTB M NpeBpalieHui 3Heprun B Omocdepe. [lpuHumMaioT yyactue B
JUckyccun 1o TemMe «Beuna sm  Ouocdepa?», apryMEHTHPOBAHHO
BBICKa3bIBAIOT COOCTBEHHOE MHEHHE.

HaxonsaT nHpopManuio mo u3ydyaeMoOd TeMe B Pa3IHYHBIX HCTOYHHKAX,
AHANTM3UPYIOT W OIICHUBAIOT €€, WHTEPNPETUPYIOT M TMPEACTABISAIOT B
pasHbIX (opmax (TE3WCHI, COOOIECHUE, PETIOPTAXK, AHATUTHICCKAS CIIPABKa,
pedepar, 0630p, noprdonuo). Pemaror Ononornueckue 3amaun. PaGoraror
C WUTIOCTPAIUSIMHU YIeOHUKA. BBIMOTHSIIOT 1a00paTopHbIe, MPAKTHUECKHE U
WCCIIEZIOBAaTENbCKIE paboThl 1O mn3ydaemoll Teme. Pabortaror
SJICKTPOHHBIM IIPHUJIOKCHUCM.

Tema 2.4. buochepa u
YEJIOBEK.

OnpenenstioT  MOHATHS, (GOPMHUPYEMbIE B  XOJAE H3YUCHHS TEMBIL.
AHaJIM3UPYIOT ¥ OLICHUBAIOT COBPEMEHHbIE TTI00aTbHBIC

OKOJIOTHYCCKHUEC HpO6HeMLI " IyTHU UX PCIICHUSA, ITOCICACTBUA CO6CTBCHHOI>1
JICATSIILHOCTH B OKPYXKAIOIIEH cpeae; OMOJIOrHYecKyr0 HHGOPMAIHIO O
rI00ATBHBIX  OKOJIOTHUECKUX —MpoOJeMax, TMOoNydyaeMyr0 U3 Pa3HbIX
HCTOYHUKOB, LECJICBBIC W CMBICIIOBBIC YCTAaHOBKH B CBOUX HeﬁCTBHHX u
IIOCTYIIKax 110 OTHOLIEHUIO K OKpYXKarouleil cpeae. BeIABUTAIOT THIIOTE3BI O
BO3MOXHBIX TTOCIIEICTBHSIX

IpaXkIaHCKOE
BOCITUTAHHE,
buzmveckoe
BOCITUTAHHE,
IKOJIOTHYECKOE
BOCIIUTAHHE, IICHHOCTHU
HAYYHOTO TIO3HAHUS




JeSITENBHOCTH UEJIOBEKA B DKOCUCTEMAX.
ApPryMEeHTHPYIOT CBOIO TOYKY 3PEHHUS B XOJE AUCKYCCUH 1O 0OCYXKICHHIO

sKonormyeckux  mpobmeM.  [IpeacraBisitoT  pe3yibTaThl  CBOETO
uccienoBanus (mpoekrta). (OOOCHOBHIBAIOT IpaBWja TIOBEICHUS B
MIPUPOTHOM cpene. PackpriBarot MPOOJIEMBI PaIMOHAIBHOTO

MPHUPOJIONIONB30BaHUS, OXPAaHbl TPUPOABL: 3alUTHl OT 3arps3HEHU,
COXpPAHECHHUSl ECTECTBEHHBIX OHMOreOlEHO30B W IAMSTHHKOB TIPHUPOJIHL,
o0ecrieueHne MPUPOAHBIMUA PECYPCaMU HACENICHHUS TIAHETHI.

Haxomst mHbopManmuio 1o u3ydaeMoil TeMe B Pa3iMYHBIX HCTOYHUKAX,
aHAIM3UPYIOT M OIEHWBAIOT €€, WHTEePIPETUPYIOT W TPEACTaBISAIOT B
pasHbIX (opmax (TE3WCHI, COOOIEHUE, PETIOPTAK, AHATUTHICCKAS CIIPaBKa,
pedepar, 0630p, HopThoaHo).

PaboTaroT ¢ mwumocTpanusamMu ydeOHuKa. Pemaror OHOIOrHYecKue 3amadm.
BeimonHstoT nabopaTopHbie, MPAaKTHUECKHE U UCCIIENOBATENECKUE PaOOTHI
1o U3y4yaeMoii Teme. PaboTaroT ¢ 5JeKTPOHHBIM MPHII0KEHUEM.

3aKiroueHu 1 | 3akirouenue. 1
e.
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