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MYHUIUITAJIBHOE BIOJKETHOE OBIIIEOBPA3OBATEJIBHOE YYPEKIEHUE

KPACHOOKTABPHCKAS CPEAHAA IHKOJIA

AJIEKCEEBCKOI'O MYHUIIUITAJIBHOI'O PAHOHA BOJITOI'PAJICKOM OBJIACTH

PABOYASA ITPOI'PAMMA

YueOHoro kypca «buosiorus»
niaa 10-11 knaccoB Ha 2023-2024 yueOHBblii roa

YpoBeHb 00pa3oBaHUs: OCHOBHOE 0011Iee
YpoBeHb u3ydeHus npeamera; 0a30BbIil
KonnuecTBo yacoB 1o yueOHOMY IJ1aHy: 68 4-Bcero

B 10 xnacce-34 4, 1 yac B HeAEIO;
B 11 kmacce-34 4, 1 yac B Henemo.

CocraBun yuurens: [lansHeBa Onbra FOpreBHa
roja cocraBjaenus: 2023 roxa



IosicHUTEHLHAA 3AIIUCKA.

Pabouas mporpamma o 6uo0THUM A7 cpenHei (moHoi) 00meodpa3oBaTenbHOM MKOIBI peanu3yercs B yueOHnkax B.M. CuBoriasosa,l.b.AragonoBoi,
E.T.3axapoBoii «buosnorus. O6miast 6uonorus. ba3zossriii ypoBers» 1t 10 u 11 kimaccos.
JlanHasi mporpamma COCTaBjIieHa B COOTBETCTBHH C

v
v

v

AN

denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 "O6 ob6pa3oBanuu B Poccuiickoit deneparnun';

[TopsiakoM opraHu3aliy U OCyIIeCTBICHUS 00pa30BaTeNbHON AEATEIBHOCTH TI0 OCHOBHBIM 0011e00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeIbHBIM
IporpaMMaM HadajabHOTO 00IEero, OCHOBHOTO OOIIEro U CpeHero ooero o0opa3oBaHusi, yTBEpPKISHHBIM MTPUKa30M MUHHUCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit denepannnu ot 30.08.2013 Ne 1015;

[Tpuxazom MunucrepcTBa obpazoBanus U Hayku Poccuiickoit penepannu 17 .05.2012 rona Ne 413 «O6 yTBepxkaeHuu deaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO O0IIET0 00pa30BaHUMY;

[TuceMmom MunucrepctBa obpazoBanus 1 Hayku PO ot 28.10.2015 Ne 1786 «O pabounx mporpamMmmax y4eOHBIX MPEIMETOBY»

VY4yeOHBIM MJIAHOM IIKOJIBI;

[Tporpammoii cpennero (momaHoro) obuiero oopasosanus. buonorus, O6mias 6uonorus. 10-11 knaccel. basoslit yposenb. ABTopsl B.1.CuBorna3zos,
N.b.Arajdonoga.

[Tpukazom MunucrepctBa oopazoBanus u Hayku Poccuiickoit @egeparuu ot 31.03.2014 r. No253 «O06 yrBepxnenun denepanbHOro nepedHs
y4eOHHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAHUIO MIPU pPeaTU3allii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTEIbHbIX IPOrpaMM
HAYaJIbHOTO 00IIEro, OCHOBHOTO 0011Iero, cpeHero odmero oopazoBanus» (B pel. [Ipukazos Munobpuayku Poccun ot 08.06.2015 r. Ne 576, ot
28.12.2015 r. Ne 1529, o1 26.01.2016 1. Ne38

Lenn u3yveHusi 6Mo10rMu B cpe/iHel HIKoJIe cJIeAyolue:

- colpanu3anus o0yJarmuxcs Kak BXOXK/IEHUE B MUD KyJIBTYpbl U COIIMATILHBIX OTHOILIEHH,00ecieunBarolee BKIIOUEHNE YYaIUXCsl B Ty WIH HHYIO
IPYNIy WIK OOLIHOCTb-HOCUTENS €€ HOPM,LIEHHOCTEN, OpUEHTAIINI, OCBaMBAEMbIX B IIPOIIECCE 3HAKOMCTBA C MUPOM >KUBOM IIPUPO/IBI;

- IpUOOIIeHNE K TTO3HABATENIbHON KYJIbTYpE KaK CUCTEME IIO3HABATENIbHBIX (HAyYHBIX IEHHOCTEH, HAaKOMIJICHHBIX O0IIECTBOM B cpepe OMOTOrHUecKo i
HAyKH), OPUEHTALMIO B CUCTEME STUUYECKHX HOPM U LIEHHOCTEN OTHOCUTENBHO METOOB, PE3YJIbTATOB UIOCTUKEHUN COBPEMEHHON OMOIOTHYeCcKOn
HayKU;

- pa3BUTHE MIO3HABATENILHBIX KAUeCTB JJUMYHOCTH, B TOM YHCJIE TO3HABATEIbHBIX HHTEPECOB KU3YUYEHHIO OOLIMX OMOIOTHYECKUX 3aKOHOMEPHOCTEN U
CaMOMY IpOUECCY HAYYHOI'O ITIO3HAHUAOBIIAACHUEC y‘Ie6HO-H03HaBaTeJ'II)HI)IMI/I U I€HHOCTHO- CMBICJIIOBBIMHU KOMIIETEHTHOCTIAMHA JIJ'ISI(bOpMHpOBaHI/ISI
MI03HABATEJILHOM U HPABCTBEHHOM KYJIBTYphl, HAYYHOTO MUPOBO33PEHHUS, a TAKKEMETOI0JIOTHEeH OHOIIOTNYECKOT0 SKCIIEPUMEHTA U JIEMEHTAPHBIMU
MeTOoJaMHU OHMOJIOTMYECKUXUCCIIEA0BAHNM;

- (hopMUpPOBaHHE IKOJIOTHUECKOTO CO3HAHMUS, [IGHHOCTHOTO OTHOIIEHUS K )KMBOU IPUPOIE U YEIOBEKY.

3agaun u3sydyeHusi OMOJIOTMHU B CPeIHEH LIKOJIe CJIeAyoIme:

- OCBOEHHE 3HaHNI 00 OCHOBHBIX OMOJIOTHYECKAX TCOPUAX, UACAX U IPUHIOUIIAX, fIBJ'I?HOHII/IXCHCOCTaBHOI\/’I JaCTbIO COBpeMeHHOﬁ eCTeCTBeHHOHaquOI\/’I
KapTHUHBI MUPA; O METOAAaX OMOIOTHYECKUX HAYK(IIUTOIOTUHU, TeHETUKHU, CENIEKIIMH, OMOTEXHOJIOTHH, YKOJIOTHUHN );0 CTPOSHUH, MHOT000pa3uu u
0COOEHHOCTSX OuocucTeM (KJIeTKa, OpraHu3M, HOMYJSIIUs, B, OMOreoneHo3, onocdepa); BRIIAIOIIMXCIOMOIOTHYECKUX OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSX B OMOJIOTHUECKON HAYKE;



- OBJIQZICHUE YMECHHUSIMHU XapaKTEPU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00J1aCTH OMOJIOTUH;YCTaHABIIMBATH CBSI3h MEXKY pa3BUTHEM OHOJIOTHH U
COLMATTbHO-3TUYECKUMH, YKOJIOTHYECKUMHUIIPOOIEMaMHy YeTI0OBEUECTBA;CaMOCTOSATEIHHO TPOBOAUTH OMOJIOTHYECKIE UCCIIeIOBAaHUS (HAOIIOACHHE,
HU3MEPEHHE,IKCIIEPUMEHT, MOJICTMPOBAHKE) U TPAMOTHO O(POPMIIATH MOJIYYCHHBIC PE3YJIbTATHI; aHATU3UPOBATh HUHCIIOIB30BaTh OHOJIOTHYECKYIO
H(}OPMAIINIO; MTOJIB30BATHCS OMOIOTUIECKONM TEPMHUHOIOTHEH NCUMBOJIUKON;

- pa3BUTHE TTO3HABATEIBLHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIIeCCEN3yUdeHHUs MPoOIeM COBPEMEHHOM
OMOJIOTUYECKON HAYKH;IPOBEACHUS dKCIIEPUMEHTATBLHBIXUCCIICIOBAHUMA, PEIICHUS OMOJIOTHUECKUX 3a/1a4, MOJCIMPOBAHUS OMOJIOTHIECKUX 00BEKTOB
UIIPOIIECCOB;

- BOCITUTaHKE YOKICHHOCTH B BO3MOXKHOCTH TTO3HAHMS 3aKOHOMEPHOCTEH JKUBOM MPUPO I, HEOOXOUMOCTH OEPEIKHOTO OTHOIIICHUS K HEM,
COOJTIOICHHSI STUYECKUX HOPM MPH MPOBEACHUUOMOIOTHUECKUX UCCIIEIOBAHUM;

- UCTIOJIb30BAHKE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM XKM3HU ISl OLIEHKUIIOCIECTBUN CBOEH JEATEILHOCTH 110 OTHOILLICHUIO K
OKPY’KaIOIIEeH cpesie, COOCTBEHHOMY 3/I0pPOBbIO;BRIPA0OTKH HABBIKOB IKOJIOTMYECKON KYJIbTYPhI; 000CHOBAHHS M COOIOJCHUS MeP MPODUITAKTHKH
3aboneBannii 1 BUY-nnbekum.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA

JINYHOCTHBIMH pe3yJIbTATAMH O0YYCHHS OMOJIOTUU B CPETHEH IIKOJIE SIBIISIOTCS:

- peanu3anus STHYECKUX YCTAHOBOK IO OTHOIICHUIO K OMOJIOTUYECKUM OTKPBITHSIM, UCCIIEIOBAaHUAM HHX Pe3yIbTaTaM,

- IPU3HAHUS BBICOKOM IIEHHOCTH YKU3HH BO BCEX €€ MPOSBIICHUX, 3/I0POBBSI CBOETO U APYTHX JIOJIEH,

- peaiM3aluy yCTaHOBOK 37J0pPOBOT0 00pa3a )KHU3HHU;

- c(hopMUPOBAHHOCTH MO3HABATEIHLHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIYYEHHE HOBOT'O 3HAHUS BOOJIACTU OMOJIOTHH B CBS3H C Oyaylien
JEeSTENIbHOCTHIO HIIM OBITOBBIMU TIPOOJIEMaMU, CBSI3aHHBIMH CCOXPaHEHHEM COOCTBEHHOTO 37I0POBbs U SKOJIOTHUYECKOI 0€30MacHOCTHIO.

MeTanpeaMeTHBIMH pe3yJibTaTaMH 00yueHUs! OMOJIOTHH B CPEHEN IIKOJIE SBISIOTCS:

- OBJIaJIEHUE COCTABJISIOIIMMHU UCCIIEI0BATEIbCKON U IPOEKTHOM e TENIbHOCTH, BKIIIOUasi yMEHUSBHUIETh IPOOJIEMY, CTaBUTh BOPOCHI, BBIIBUTATh
TUIIOTE3Bl, 1aBaTh ONpeAeIeHNs NOHATUSIM,KJIacCU(PULINPOBATh, HAOII0AATh, IPOBOAUTH 3KCIIEPUMEHTHI, JIeJaTh BEIBOBI U
3aKJII0UYEHHUS,CTPYKTYpUPOBATh MaTepua, 0ObSICHUTD, JOKa3bIBATh, 3aLIUIATh CBOU UJIEH;

- yMeHue paboTaThk C pa3HbIMU UCTOUHUKAMH OMOJI0rHYecKoi HHPOPMALUU: HaXOAUTh OHOJIOTHYECKYIOMH(POPMALIMIO B Pa3IMUHBIX HCTOYHHUKAX,
aHAJIM3UPOBATh U OLIEHUBATh HH(OpMaIHIO,IpeoOpa3oBbIBaTh HH(POPMALINIO U3 OJHON (POPMBI B IPYTYIO

- CIOCOOHOCTH BBIOMPATh LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX U MOCTYIKAX MOOTHOIIEHUIO K KUBOM MPUPOJIE, 30POBbIO CBOEMY U
OKpPYKarOIINX

IIpenmMeTHBIMHU pe3yJibTaTaMU 00y4eHUs OMOJIOTUU B IIKOJIE SIBJISIFOTCS:

1.B no3HaBaTe/1bHOI (MHTE/LUIEKTYaJIbHOMI) cdepe:

- XapaKTEePUCTUKA COepKaHUs OMOTIOTHIECKUX TeOpUH (KeTouHas, dBOMoIMoHHa 51 Teopus U.J/lapsuHa),; yuenus B.W. Bepuaackoro o 6uocdepe;
3aKkoHOB I'. MeHens, 3aKkOHOMEPHOCTEN N3MEHYUBOCTH;

- BKJIa/Ia BBIJIAIOIINUXCS YICHBIX B Pa3BUTHE OUOJIOTHYECKON HAYKH

- BBIJICTICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: PACTUTENBHOMN MKUBOTHOM, TIOJIOBBIX U COMATUYECKUX, TOSIICPHBIX U
AJIEPHBIX; OPraHU3MOB: OJTHOKJIETOYHBIX UMHOTOKJIETOYHBIX; BUIOB, DKOCUCTEM, Onocdepbl)u mporeccoB (0OMEH BEUIECTB U SHEPTHH,Pa3MHOKEHHE,
JIeJICHNE KIIETKH, OTUIOJJOTBOPEHUE, ICWCTBUE ECTECTBEHHOTO 0TO0Opa, 00pa30BaHUEBUIOB, KPYTOBOPOT BEIIIECTB)



- 00BsICHEHHE POJIU OMOJIOTHH B (POPMUPOBAHUHU HAYYHOTO MUPOBO33PEHHUSI, BKJIa1a OMOJIOTHIECKUXTECOPHI B (POPMUPOBAaHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA; OTPUIIATEIILHOTOBIMSHIS aJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE 3apPO/IbIIIA YeTIOBEKA;
BJIMSTHUEMYTareHOB Ha OPTaHM3M YEJIOBEKa; SKOJIOrHUecKUX (PaKTOPOB Ha OPraHU3MbI; IPUYNH SBOIIOINH,U3MEHIEMOCTH BUAOB, HAPYIICHUN pa3BUTUS
OpPTaHU3MOB, HACJICICTBEHHBIX 3a00JICBAaHUI, MyTAIIHIA,

- IPUBEICHUE JO0KA3aTeNIbCTB (apryMeHTaIsl) €IUHCTBA )KUBOM U HEKUBOM MPUPOIBI, POJICTBA KUBBIXOPTraHU3MOB U OKPYXKAIOIIEeH Cpeibl;
HEOOXOMMOCTH COXPAHCHUS BUJIOB

- YMEHHE I0JIb30BAThCsI OMOIOTUYECKOM TEPMUHOIOTHEH U CUMBOJIUKOM

- peleHre IeMEHTAPHBIX OMOJOTUYECKHX 33]]a9; COCTABIICHUE SJIEMEHTAPHBIX CXEM CKPEIIMBAHMS UCXEM IEPEHOCa BEIIECTB U YHEPTUHU B IKOCUCTEMAX
(menu mUTaHMA);

- omHMcaHue 0co0ei BUIOB IO MOP(OTOTHIECKOMY KPUTEPHIO;

- BBISIBJICHHE U3MEHUYHUBOCTH, MPUCIIOCOOIECHUI OPraHu3MOB K cpejie OOUTaHus;

- CpaBHEHHE OMOJIOTHYECKUX O0OBEKTOB (XUMUYECKUM COCTAB TEJ KUBOM U HEKUBOW MTPUPOIBL,3aPOIBIIIN YEJIOBEKA U IPYTUX MIICKOMUTAIOIINX,
PUPOJIHBIE SKOCUCTEMBI 1 arpOdIKOCUCTEMBI) H(POPMYITHPOBKA BEIBOJIOB HA OCHOBE CPAaBHEHHUSI.

2.B IeHHOCTHO-OPUEHTALIMOHHOI cepe:

- aHAJIM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH >KU3HU, TPOUCXOKACHUS KU3HU U YEIOBEKA,[NI00ABbHBIX IKOJIOTUYECKUX MPOOJIeM U IyTel uX
pelieHus1, MOCIeCTBUM COOCTBEHHOMACATEILHOCTU B OKPYXKAIOIIECH Cpefie;

- OIICHKA 3TUYECKUX aCIIEKTOB HEKOTOPBIX MCCIEI0BAaHUN B 001aCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUE,UCKYCCTBEHHOE OTIIOI0TBOPEHUE)

3.B cdepe TPyI0BOIi 1eATEIBHOCTH:

- OBJIQJICHUE YMEHHUSIMHU U HABBIKAMH MMOCTAHOBKH OMOJOTUYECKUX IKCIIEPUMEHTOB U OOBSICHEHHE UX

pe3ynbTaTOB

4. B cepe puznueckoii 1eATeTbHOCTH:

- 000CHOBaHME U COONIOACHUE Mep MPOQPIIAKTUKI BUPYCHBIX 3a00I€BaHMiA, BPEIHBIX MPUBBIYEK(KypEHUE, ATKOTOIM3M, HAPKOMAHUS) TPaBUIT
MIOBEJICHUS B IPUPOIHOM cpene.

OCHOBY CTPYKTYpHUPOBaHHUS COIEPKaHUS Kypca OMOJIOTUH B CPEIHEH IIKOJIe COCTABISIOT BEAYIUECUCTEMOOOPa3yIOIINe UIeH — OTIIMYUTENbHbIE
0COOEHHOCTH KMBOM MPUPOJIBI, €€ YPOBHEBASI OPTaHU3AIMsI UIBOJIOIUS, B COOTBETCTBUU C KOTOPHIMU BBIICIICHBI CO/lepPKaTeIbHbIe TUHUU Kypca:
buonorus xak Hayka,

MeToapl HAy9HOTO TTO3HAHUS;

Knetka;

Opranuswm;

Bupg;

DKOCHUCTEMBI.

B pe3yabrare u3ydyenust 6uoiorun Ha 6a3oBoM ypoBHe B 10-11 kiiacce ydyeHUK A0JKeH3HATD /TIOHUMATh!

- OCHOBHBIE MOJIOKEHUS OMOJIOTHUECKUX TeOpHid (KJIETOYHAsI, XPOMOCOMHAs); CYIIIHOCTh 3aKOHOB [.MeHiens1, 3akOHOMEPHOCTEH H3MEHUYUBOCTH;
- CTpOeHHe OMOJIOTHYECKHX 00bEKTOB: KJIETKH, TEHOB M XPOMOCOM;

- CYIIIHOCTH OMOJIOTHYeCKUX MPOLECCOB: Pa3MHOXKEHNUE, OIIOAOTBOPEHHE,

- BKJIaJ] BbIIAIOIIMXCS YYeHbIX B pa3BUTHE OMOJIOTHYECKON HAyKH, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY;



- ymems 00bACHAMb: POIIb OMOJIOTUN B POPMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS; BKJIa] OMOIOTrMYECKUXTEOPH B (pOpMUpOBaHIE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPa; €IMHCTBO KUBOM U HEXUBOUIIPUPOABI, POJICTBO JKUBBIX OPraHU3MOB; OTPULATEIBLHOE BIUSHUE AJIKOTOJId,
HUKOTHHA, BIUSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa, SKOJIOTHYECKUX(PaKTOPOB HA OPraHMU3Mbl; B3AaUMOCBSI3U OPraHU3MOB U OKPYKAIOIIEeH Cpebl;
NPUYHHBI HApYIIEHUHPa3BUTUS OPraHU3MOB, HACIICICTBEHHBIX 3a00JI€BaHUH, MyTaluii,

- pewiamp >IEMEHTapHbIE OUOJIOrMYECKUE 3a]Ja4ul; COCTABIISAThH DJIEMEHTAPHbBIE CXEMbI CKPEIIBAHMUS;

- 6b1A671AMb UICTOUHUKN MYTareéHOB B OKPY’Karolllel cpe/ie (KOCBEHHO), aHTPOIIOT€HHbIE H3MEHEHUS BIKOCUCTEMAaX CBOE MECTHOCTH;

- cpasénugams: 6GUONOTHYECKUE O0BEKTHI (XMMHUECKUN COCTAB TEJN KUBOM U HEXUBOU MPUPOABI,IIPOIIECCHI (IT0JIOBOE U OECIOI0e Pa3MHOKEHUE) U
JIeJ1aTh BbIBOJIbI HA OCHOBE CPaBHEHMSI,

- AHAIU3UPOBAMb U OUEHUBAMD TIIO0ATLHBIE YKOJIOTMYECKUE TPOOJIEMBI U ITyTH UX PELICHUS,IOCIEACTBIS COOCTBEHHOMN AESITEIbHOCTH B OKPYKAIOIIeH
cpene;

- HaxeO0umb UHHOPMALIUIO O OUOIOTHYECKUX 00BbEKTaX B PA3IMYHBIX HCTOUHUKAX (Y4eOHBIX TEKCTaX,CIIPABOYHUKAX, HAYUHO-TIOMYJIAPHBIX U3JaHUIX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax VIHTepHET) U KpUTHUUECKU €€ OLIEHUBATB;

- UCNONb308aMb NPUOOPEMEHHbLE 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0eAMeIbHOCHU U NOBCEOHEBHOUNCUZHU OJIA.

coOuroieHust Mep MPOPMIAKTUKA OTPABIICHHIA, BUPYCHBIX M IPYTUX 3a00JI€BaHUIA, CTPECCOB, BPEIHBIXIIPUBBIUEK (KYpEHHUE, aJIKOTOJIU3M, HAPKOMAaHHs);
MIPaBUJI TOBEICHHUS B IIPUPOJIHOM CpPe/ie;OleHKN ATHUECKUX aCIeKTOB HEKOTOPBIX UCCIIEAOBaHU B 00JaCTH OMOTEXHOJIOTUI
(KJIOHUPOBAHUE,UCKYCCTBEHHOE OIIOJJOTBOPEHHUE).

OCHOBHOE COJAEP)KAHUE KYPCA

Beenenue (1 1)

OO0beKT u3ydyeHust OMoJIOTUU — KKBas MpUPoAa. OTIIMYUTENbHbIE TPU3HAKU KUBOU MPUPObl: ypOBHEBASI OpraHU3aIs 1 3BONIOIMS. OCHOBHBIE YPOBHU
opraHu3aiuu xxuBoi npupoasl. CoBpeMeHHasieCTeCTBEHHOHayYHasi KapTHHA MUpa. Posib GHogoruyeckux Teopuid, uaeu, rumnores B GOpMUPOBAaHUHU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeTo1bl TO3HAHUS )KUBOW ITPUPOJBI.

Kuerka (14 1)

Pazsurtue 3nanuit o kierke (P. I'yk, P. Bupxos, K. bap, M. lneiinen u T. [lIBann). Knerounasteopust. Poib ki1eTOUHON TEOPUM B CTAHOBIICHUHN
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUpa. XUMUUYECKHUIM COCTaB KIETKU. POJIb HEOPraHMUECKUX U OPraHUYECKHUX BELIECTB B KIIETKE U
OpraHU3MEYeIIOBEKa.

Crpoenue knetku. OCHOBHBIE YaCTH U OPTaHOUbI KJIETKHU, UX QYHKIUH; T0sAEpHBIE U siAepHblekieTkr. Bupycbl. Mepsl npodunaktuku
pacripocTpaHeHus BupycHbix 3aboneBanuil. [IpodunaktukaCll/a. Ctpoenue u ¢pynkuuu xpomocom. JIHK — HocuTens Hacie cTBEHHOM
uHpopmanuu. Y ioennemonexyinsl JIHK B kieTke. 3HaueHne nocTosHCTBA YKcia U popMbl XpoMocoM B kiieTkax. I'en.I'enernueckuii koa. Ponb renos
B OMocuHTe3e OenKa.

Jlemoncmpayuu

CrpoeHne MoJIeKybl OeKa

Crpoenne monekynsl JJHK

Crpoenune monekynsl PHK

CTpoeHue KIETKH

CtpoeHue KIETOK IPOKApUOT U yKapuoT

Ctpoenue Bupyca

Jlabopamopnule u npakmuueckue pabomoi



Habmioienue ki1eTok pacTeHUi U )KUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnaparax u ux

OIUCaHue

Karanuruueckas akTUBHOCTH (JEpMEHTOB

Opranusm (6 1)

Opranusm — enuHoe 1eiaoe. MHoroodpasue opraHu3MoB.

OOMeH BeIeCTB U PEBPAILCHHUS YHEPTHU — CBOMCTBO KUBBIX OpraHn3MoB. OcoOEHHOCTH 0OMEHABEIIECTB Y PACTCHUH, )KUBOTHBIX, OaKTepHil.
PasmHoxeHne — cBOCTBO Oprann3MoB. JleneHue KIeTKH — OCHOBA POCTa, Pa3BUTHUS U pa3MHOXKEHHUsIopranu3MoB. [lomoBoe u Gecronoe pa3sMHOKEHHE.
OnogoTBOpEHKE, €0 3HaUeHue. VICKyCCTBEHHOE OIBUIEHUE Y PACTEHUH U OIUIOA0OTBOPEHUE YKUBOTHBIX.

NuauBuayanbHoe pa3BuTHe opranu3Ma (oHToreHes). [IpuunHbl HapyeHUI pa3BUTHS OPraHU3MOB.

HNunuBuayansHOE pa3BuTue yenoBeka. PenpoayktuBHoe 310poBee. 1lociencTBrs BIMSHUSA aIKOT OIS, HUKOTUHA, HAPKOTUYECKUX BEIECTB HA Pa3BUTHE
3apo/bllIa YEJIOBEKA.

Jlemoncmpayuu

MHuoroo6pasue opranu3MoB

OOMeH BelecTB U MPEBPAICHHS YHEPTUHU B KIIETKE

doTocuHTE3

Henenue kiaeTku (MUTO3, MEHO3)

CniocoOb1 6ecronoro pa3MHOKEHUS

[TonoBble KIETKH

WNunuBuayansHOE pa3BUTHE OpraHU3Ma

HacnencrBennocTs M u3MeHUYMBOCTH (10 1)

HacnenctBeHHOCTh M1 UBMEHYMBOCTD — CBOMCTBA OPraHu3MoOB. [ 'eHeTHKa — HayKa 0 3aKOHOMEPHOCTAXHACJIEACTBEHHOCTH U U13MEHYMBOCTU. [ .MeHnens —
OCHOBOIIOJIOKHUK M'€HETUKH. | eHeTnYecKkasTEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HACIIEN0BaHus, ycTaHOBIIeHHbIE [.MeHaeneM.
XpomocoMHas Teopus HacseAcTBeHHOCTH. COBpeMEHHbIE Mpe/icTaBIeHMs 0 TeHe U reHome.HacnencTBeHHas u HeHaclieCTBEHHAsI U3MEHUHUBOCTb.
BnusiHne MyTareHoB Ha OpraHu3M 4elloBeKa.3Hau€HNE FeHETUKH JUIsl MEIUMIUHBI U cenekunn. Hacienosanue npusHakoB y yenoseka. [lonosbie
xpomocoMsl. ClienaeHHoe ¢ 1oJI0M HaclieoBanue. HaciencTBeHHble 601€3HU YeI0BeKa, UX MPUYMHBI HIPOPUITAKTHKA.

OcHoBbI cesiekumu (3 1)

I'enetuka — Teopernueckas ocHoBa cenekuuu. Cenekuus. Yuenne H.J.BaBunoBa o eHTpaxMHOTroo0pas3us U MPOUCXOXKACHUSI KYIbTYPHBIX PACTEHHM.
OCHOBHBIE METO/IbI CENEeKIMN: THOPU N3N, UCKYCCTBEHHBIH 0TOOD.

buotexHonorus, ee TOCTHKEHNUs, IEPCIEKTUBBI Pa3BUTHSI. DTUYECKUE acTIEKThl Pa3BUTHUS HEKOTOPHIXHCCIIEI0BAaHUN B OMOTEXHOJIOTUU (KJIOHUPOBAHUE
YeJIoBeKa).

dBosonus (22 v)

Hctopus sBomoninonHbIX uaei. 3nauenue padot K.JIunnes, yuenus JK.b.Jlamapka, sBomormonHoiTeopun Y. JlapBuna. Posb 53BOMIOLMOHHON TEOPHH B
(bopMUPOBAHNY COBPEMEHHOM €CTeCTBEHHOHAaYYHOMKapTUHBI Mupa. Bua, ero kputepuu. [lonmynsuus - cTpykTypHas eIMHULIA BUAA, EAMHHIIA
SBOJIIOLIH.

JIBuoKyIIMEe CUIIbI HBOJIIOLIMM, UX BIUsHUE Ha reHo(oHa nonysiuu. CUHTeTHYecKas TeopHs 3Botonuu. Pe3ynbraTel sBoonnn. CoxpaHeHune
MHOTr000pa3us BUJIOB KaK OCHOBA YCTOHYMBOTO pa3BuTus Ouochepsl.llpnunybl BeiMupaHus Bua0B. bruonornueckuii nporpecc u 6uonoruyeckuit
perpecc.

I'unore3bl npoucxoxaeHus KU3HU. OTIMUUTENBbHBIE IPU3HAKU KUBOTO. Y CII0KHEHHME KUBBIXOPraHU3MOB Ha 3eMJI€ B IPOLIECCE IBOMIOLMH. ['MnoTe3sl
MIPOUCXO0KICHHS YenoBeKa. JlokazarenbCcTBapoACTBA YEJIOBEKA C MIIEKOIIUTAOIIMMY KUBOTHBIMH. DBOJIIOLINA yenoBeka. [Ipoucxoxnenne



YEJI0BEYECKUX pac.

JdemoncTpanuu

Bo3HukHOBEHHE U MHOT000pa3ue MpUCrocoO0IeHUN y OpraHu3MOB

OBOJIIOLUS PACTUTENBHOIO MUPA

DBOJIIOLMS )KUBOTHOTO MHPa

Penxue u ncuesaroniue BUIbI

@opMBI COXPAaHHOCTH UCKONIAEMBIX PACTEHUH U )KMBOTHBIX

[Ipoucxoxnenue yenoBeka

[IpoucxoxaeHre 4eTOBEYECKUX PaC

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

Ornucanue ocoOeit Buaa o MoppoIorudeckomy KpUTepHUIo

BrrsiBiieHHEe H3MEHYHBOCTH Y 0COOEH OJTHOTO BUAA

OcHoBbI 3x0j10TUH (12 4)

Okonornyeckne (HaKkToOphl, NX 3HAUCHHUE B KU3HH OPraHu3MOB. bronornyeckre puTMbl. MeXBUIOBBICOTHOIIICHUS: TAPA3SUTHU3M, XUIITHUYECTBO,
KOHKYpEHIIUs, CUMOK03. BuoBast U MpOCTPaHCTBEHHAACTPYKTYpa SKocUcTeM. [TurieBbie CBsA3H, KpyrOBOPOT BELIECTB U NMPEBPAILICHUS YHEPTHH B
skocucTteMax.l [puunHbl yCTOMUNBOCTH U CMEHBI SKOCUCTEM. VICKyCCTBEHHBIE COOOIIECTBA — arPOIKOCUCTEMBI.

buocdepa — rnmobanbnas skocuctema. Yuenue B. U. Bepuanackoro o 6uocdepe. Poib sxuBbixopranuzmoB B 6uocepe. buomacca. buonorunueckuii
KpPYroBOpOT (Ha MpUMeEpe KPyroBopoTa yriepoaa).

Oomonust buocdepsl. [modanpHBIE SKONIOTHYECKHE TPOOIEMbI U TyTH UX perieHus. [locnecTBUsAeITeNbHOCTH YeJI0BEKa B OKPYIKaIOIIeH cpejie.
[TpaBuiia noBeeHUsl B IPUPOIHOM cpeae.

JdemoHcTpauuu

Me>XBHUIOBbIE OTHOILIEHUS: MAPa3UTU3M, XUIITHUYECTBO, KOHKYPEHIIHS, CUMONO3

SApycHOCTh pacTUTENBHOIO COOOIIECTBA

[TumeBsle ey U ceTH

Dkojoruyeckas nupaMmuaa

KpyroBopot BeniecTs 1 NpeBpalieHusl 3HEPTUH B IKOCUCTEME

Okocucrema

Arposkocucrema

buocdepa

Kpyrosopot yriepona B 6uocgepe

3anoBeIHUKH

B pesyabTare udyyenus yueOHoro npeamera «buoJiorus» Ha ypoBHe cpeiHero oomero o0pasoBaHus:

BbinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:
- pacKpbIBaTh HA MpUMEpax pojb OUoNoTUU B ((OPMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MUPa U B TIPAKTHUECKOM NeATEeIbHOCTH JIIOICH;
- IOHUMATh M OTNMCHIBATh B3aUMOCBS3h MEXy €CTEeCTBEHHBIMU HayKaMH: OMOJIOTHEH, PU3NKON, XMMUEH; YCTaHABIMBATH B3aUMOCBS3b TPUPOTHBIX
SIBIICHHI;
- IOHUMATh CMBICII, PA3JINYaTh U OMUCHIBATH CUCTEMHYIO CBA3b MEXK/Y OCHOBOIOJATAIOIIUMU OMOJOTHYECKIUMHU MOHATUSIMU: KJIETKA, OpraHu3M, BUJ,



aKocucTeMa, ouocdepa;
- UCIIOJIb30BAThL OCHOBHBIC MCTO/Ibl HAYYHOTO ITIO3HAHUA B y‘Ie6HLIX OHMOJIOTHYECKUX HCCIICAO0BAaHUAX, IPOBOJUTH SKCIICPUMCHTHI 11O U3YYCHHUIO
OMONIOTMYECKUX OOBEKTOB U SIBICHHUN, OOBSCHATH PE3yIIbTaThl SKCIIEPUMEHTOB, aHAITM3UPOBATH UX, (POPMYIUPOBATH BHIBOIHI;
- (hopMyIMPOBATH THIIOTE3b HA OCHOBAHHUHU MPEJIOKEHHON OMOIOTHYECKO HH(pOpPMAIIUU U TIpeIaraTb BAPHAHThI IPOBEPKH THIIOTE3;
- CpaBHHMBATh OMOJIOTHYECKUE 00BEKTHI MEKAY OO0 10 3alaHHBIM KPUTEPHUSIM, J€IaTh BHIBOIBI M YMO3AKIIOUEHHS HA OCHOBE CPAaBHEHUS;
- 000CHOBBIBATh €AMHCTBO KMBOW U HEXKUBOM IPUPOJIbI, POJCTBO KUBBIX OPIraHU3MOB, B3aUMOCBSA3M OPTaHNU3MOB U OKPY’KaIOILEl Cpeibl Ha OCHOBE
OMOJIOTHYECKUX TECOPHUH;
- IPUBOANUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHMUECKUX COCTUHEHUH KIeTKU (OeNKOB, )KUPOB, YIIIEBOJOB, HYKJIEHHOBBIX KUCIIOT);
- pacrmo3HaBaTh KJIETKHU (IPOKAPHOT U 3YKApHOT, PACTEHUH U )KUBOTHBIX) 110 ONMCAHUIO, HA CXeMAaTHYECKUX N300paKEHUSX; YCTaHABIUBATh CBSI3b CTPOCHUS
U QYHKIIUI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000pa3ne KIETOK;
- pacmo3HaBaTh MOMYJIALUIO U OMOJIOTHYECKUI B 10 OCHOBHBIM IPU3HAKAM;
- OIUCHIBATh (DEHOTHIT MHOTOKJICTOYHBIX PACTCHUH U KUBOTHBIX 1O MOP(OJIOTHICCKOMY KPUTEPHIO;
- 0OBACHATH MHOT00Opa3ue OPraHu3MOB, IPUMEHSS SBOJIIOLMOHHYIO TEOPHIO;
- KHaCCI/I(I)I/IIII/IPOBaTB onoornyeckue 0ObEKTHI Ha OCHOBAHUH OIHOT'0 WX HECKOJIBKUX CYHICCTBCHHBIX ITPHU3HAKOB (TI/IHI)I IIUTaHus;d, CIIOCOOBI JAbIXaHUA 1
Pa3MHOKEHHUS, 0COOCHHOCTH Pa3BUTHS);
- OOBSICHATD IMPUYIUHBI HACJICACTBCHHBIX 3a6OHeBaHHﬁ;
- BBISIBJSITH U3MEHYHBOCTh Y OPTraHU3MOB; OOBSICHATH ITPOSIBIICHUE BHIOB U3MEHYHBOCTH, UCTIONB3YsI 3aKOHOMEPHOCTH M3MEHYMBOCTH; CPABHUBATH
HACJICCTBEHHYIO H HEHACIICICTBEHHYIO U3MEHYHBOCTB;
- BBISIBJIATH MOP(QOJIOrHYecKue, (U3N0I0THIECKUE, MOBEICHYECKUE aIlaTallid OPTaHU3MOB K CpeJie OOMTaHUs U JCHCTBUIO KOJIOTHYECKUX (PaKTOPOB;
COCTABJISATh CXEMBI IIEPEHOCA BEILIECTB U SHEPTUU B SKOCHCTEME (LIeNH MUTaHUs);
- IPUBOJIUTH JOKa3aTebCTBA HEOOXOJMMOCTH COXPAHEHUs OMOpa3HOO00pa3usl 111 YCTOWYUBOTO Pa3BUTHSI U OXpaHbl OKPYKAlOIIeH CpeJibl;
- OLICHUBATh JIOCTOBEPHOCTh OMOJIOTMYECKOM HH(OpMalNH, TOITYY€HHON U3 pa3HbIX HCTOUHUKOB, BBIJIENIATH HEOOXOIUMYIO HHPOPMALIUIO IS
WCTIOJIH30BaHUS €€ B y4eOHOM JesITeIbHOCTH U PEIICHUH MPaKTHUECKUX 33/1ad;
- IPEJCTABIATH OMOJOTMUYECKYI0 HH(POPMAIIMIO B BUJIE TEKCTA, TaOIMIIbI, TpaduKa, TMarpaMMBbl U 1€1aTh BBIBOABI HA OCHOBAaHUHU NPECTABICHHBIX IaHHBIX;
- OICHUBATb POJIb I[OCTI/I)KGHI/II\/'I T'€HETHUKH, CCIICKIINH, OMOTEXHOJIOTUH B npaKTqucxoﬁ ACATCIIBHOCTHU YCJIOBEKA U B cOOCTBEHHOM KHU3HU,
- OOBSICHATH HEraTUBHOE BIIMSHUE BELIECTB (QJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKHUX BEILECTB) Ha 3apO/IbIILIEBOE Pa3BUTHE YEIOBEKA,;
- 00BICHATH MOCJICACTBHA BIIMAHUSA MYTAarcHOB,
- OOBSICHATH BO3MO>KHBIE IPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHUH.

BbinmyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUYHThCH:

- JlaBaTh Hay4yHOe OOBSICHEHHE OuoJIoTMYecKuM (akTaM, IMpoleccam, SBICHHUSIM, 3aKOHOMEPHOCTSIM, HCHOJb3ysl OMOJOrHYecKue Teopuu (KIETOUYHYIO,
IBOJIIOIIMOHHYIO), YU€HHE 0 buocdepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

- XapaKTepu30BaTh COBPEMEHHbIE HAIIPABJIEHUS B Pa3BUTHHU OMOJIOTUH; OMHUCHIBATh UX BO3MOXHOE UCIOIb30BaHUE B MPAKTUYECKON JIeATEIbHOCTH;

- CPaBHUBATh CIIOCOOBI JI€JCHUS KIETKH (MUTO3 U MEH03);

- pemiath 3agaun Ha noctpoenue ¢pparmenta Bropoit nenu JJHK no npennoxennomy pparmenty nepsoit, u PHK (M PHK) no yuactky JJHK;

- pemaTh 3a/laud Ha ONpeeNiCHHe KOJIMYeCTBa XPOMOCOM B COMATHYECKHX M TOJIOBBIX KIJIETKAaX, a TAaKXKe B KJIETKaX IMepei] HadajoM JeleHus (Meio3a miu
MUTO3a) U MO0 €r0 OKOHYAHUU (JI711 MHOTOKJIETOUYHBIX OPIraHU3MOB);

- pemaThb TEHETUYECKHE 3aJaud Ha MOHOTHMOPHIHOE CKpEUIMBaHHWE, COCTABIATH CXEMbl MOHOTMOPHIHOTO CKpEIIMBAHUS, TPHUMEHSS 3aKOHBI
HACJICICTBEHHOCTH U UCIIOJIb3Ysl OMOJIOTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;



- YCTAHABJIMBATb TUIT HACJICAOBAHUA U XapaKTEP MPOABIICHUS ITPU3HAKA 10 3a,Z[aHHOI>'I CXEMEC pOHOCHOBHOﬁ, IMPUMCHS 3aKOHBI HACJICACTBCHHOCTH,
- OLCHUBATL PC3YJIbTATHI B3aUMOJCUCTBUS UYEIOBEKA M Opr)KaIOLHeﬁ Cpcabl, MPOTrHO3UPOBATH BO3MOKHBIC MOCICACTBUSA ACATCIBHOCTU YCIOBCKA JJIA
CYIICCTBOBAHHUA OTACIIBHBIX OMOJIOTHYECKHUX 00BEKTOB U LEJIBIX IIPUPOJbI

Temarnueckuii nian 10-11 kaacc (68 yacoB)

Ne HaumenoBanue pa3nenos u Tem K-Bo Kountposbabie paboThl [IpakTuueckue u 1adopaTopHbIC

pasznena 4acoB paboThI

U TeM

1 Buosnorus kak Hayka. MeTo/ibl HAYYHOI0 MO3HAHUS 3

1.1 Kpatkas ucropus passutus ouonoruu. Cucrema OMOJIOTHYECKUX HAYK 1

1.2 CyIIHOCTb ¥ CBOMCTBA KMBOT0. YPOBHU OPraHU3AlUU KUBOM IPUPOIBIL. 2

2 Kiaerka 10

2.1 Wcropus nzyuenus kinetku.Knetounas reopust. 1

2.2 XUMUYECKUH COCTaB KJIETKH. 4

2.3 CrpoeHne 3ykapuOTHUECKOM U MPOKapUOTUYECKOH KIIETOK. 3 Habmtonenue kinetok pacteHuil u
KUBOTHBIX ITOJT MUKPOCKOIIOM.
CpaBHeHUE CTPOEHHSI KJIETOK
pacTEHUN U KUBOTHBIX

2.4 Peannzanusi HacieACTBEHHOW HHPOPMALIMU B KIIETKE. 1

2.5 Bupycsl 1

3 Opranunsm 18

3.1 OpranusmM-eauHoe 1enoe. MHOroo6pasue JKUBbIX OpraHU3MOB. 1

3.2 OOMeH BelecTB U NpeBpaleHue YHEPTUU 2

3.3 Pa3smHOXeHNe 4

3.4 WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3) 2

3.5 HacnencTBeHHOCTh M M3MEHYHBOCTD 7 CocraBieHue NpocTeimmx cxem
CKpEIIBAHUS.
Pemienune npocreimx
TCeHETHYECKUX 3a]1aY.

3.6 OcHoBBI cenekMy. bruotexHosorus. 2

PezepBHOE Bpemst 3




Bcero: 34
11 knace
BBenenne 1
1 Buna 19
1.1 Hcropust 3BONIIOLMOHHBIX UIEH 4
1.2 CoBpeMEeHHOE BOJIIOLIMOHHOE YYCHHE 8 Omnwucanue ocobeii BUaa 1o
MOp(]oIOTHUECKOMY KPUTEPHUIO
BrisiBnenue npucnocobaeHuit
OPraHU3MOB K cpeJie OOMTaHUs
1.3 [TpoucxoxaeHne >ku3Hu Ha 3emIie 3
1.4 [TpoucxoxaeHne yemoBeka 4 BeisiBNIeHHE TPU3HAKOB CXO/ICTBA
3apoJbIILIEH YeJIOBEKa U IPYTUX
MIICKOTIUTAIOIIHX,, KaK
JI0Ka3aTenbCTBA UX POJICTBA
AHanu3 ¥ OLEHKA THIIOTE3
POMCXOXKICHUS YEIOBEKA.
2 IKOCHCTEMBI 11
2.1 DKonorndeckue HaKTopsl 3
2.2 CrpyKTypa 5KOCHUCTEM 4 CocraBneHune cxeM Lenei
NUTAHUS B 9KOCHCTEMAX.
CpaBHUTEIbHAS XapaKTEPHCTHKA
9KOCHCTEM
CBOEH MECTHOCTH
2.3 buocdepa- rmodanpHas sKocucTeMa 2
2.4 buocdepa u yenosek 2 AHanu3 U OlLleHKa III00aJIbHBIX
9KOJIOTUYECKUX
npo0JieM U IyTel X peleHus
Pe3epBHOE Bpems 3
Bcero: 34




Kanennapuo-remarudeckoe miaanuposanue 1ias 10 kiaacca.

Ne TEMA XapakTepuCcTHKA 1eATeJIbHOCTH YYAIIUXCS aara
n/n
mian | ¢gakr
Pasznea 1. buosorus kak Hayka. Meroabl Hay4Horo nosnanus (3 4.)
1. Kparkas ucropus OnpenenstoT moHATHA, GOPMHUpPYEMBIE B X0/1€ U3yueHHs TeMbl. OOBSICHAIOT POJIb OMOJIOTHUU B
pa3BUTHsI OMOJIOTHH. (OopMHPOBAHNU HAYYHOTO MUPOBO33peHUs. OLIEHUBAIOT BKJIAJ] yY€HbIX OMOJIOIOB B pa3BUTHE HAYKU
Ouosoruu, BKJIaJ OMOJOTHYECKUX TEOpUN B (POPMHUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa. Y CTaHABIUBAIOT CBSI3M C APYIMMH HayKaMu. ['0TOBAT qoKiaibl, npe3eHTanuu. Padorator
C 2JIEKTPOHHBIM IPUIIOKEHUEM.
2 Cy1mHOCTb U CBOMCTBA OnpenenstoT moHATHSA, GOPMHUPYEMBIC B X0/1€ U3yUSHHSI TEMBI. BBIICTAIOT CyIIeCTBEHHbIE TPU3HAKH
KHUBOTO KUBOW IPUPOBI U OMOJIOTUYECKUX CUCTEM. XapaKTepU3yroT CBOMCTBa )KUBOT0. OOBACHAIOT OCHOBHBIE
IPUYMHBI 3aTPYTHEHU, CBSI3aHHBIX C OIIPEEICHUEM MOHATUS «OKU3HB.» OOBICHSIOT pa3Inuus U
€AMHCTBO )KMBOW U HE)KUBOM IIPUPOJIBI.
3 VYpoBHU OopraHu3aIu [TpuBOIAT MpUMEPBI CUCTEM, PA3HOTO YPOBHS OpraHU3alUH, 10Ka3aTeIbCTBA SBOIIOINH KUBOI
KUBOU NPUPOIBI npuposl. ['oToBsT npesenTanuio «CoBpeMeHHOE HayyHOe 000pYAOBaHUE U €r0 POJib B PEIICHUU
OMOJIOTMYECKUX 3a1a9»
Paznen 2 «Kuerka» (11 v)
4 WcTopus nzyuenus OnpenenstoT NpeaMeT, 3aJa4l U METOIbl MCCIIEIOBAaHUS [IUTOJOTHH.
KJIETKH. XapakTepusyroT COIEP)KAHUE KIIETOYHOU TEOPUH.
Kierounas teopus OOBSICHSIOT BKJIa/ KJIETOYHOU Teopuu B (OPMUPOBAHNE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI
MUpa; BKJIaJl yIeHbIX UCCleloBaTeIel KJIETKH B pa3BUTHE OMOJIOTHYECKON HAyKH.
[TpuBOIAT TOKA3aTENBCTBA POACTBA KHUBBIX OPIrAHU3MOB C UCIIOJIB30BAaHUEM MOJIOXKEHUI KIETOYHOM
Teopun
Paboratot ¢ wmocTpauusMy yueOHHKa.
5 XHWMHUYECKUI COCTaB OnpenenstoT NoHATHA, GOPMHUPYEMBIE B XOJ1€ U3yYCHHS TEMBI.
KJIETKHA [IpuBOAAT aprymMeHTauy €AMHCTBA KUBON U HEXKUBOU IMPUPOJIBI.
CpaBHUBAIOT XUMUYECKUI COCTAaB TeEJl KUBOM M HEXUBOW NIPUPOJBI M AENAIOT BBIBOABI HA OCHOBE
CpaBHEHHUS
PaboratoT ¢ Tabnuuamu yueOHHKa.
6 Heoprannueckue XapakTepu3yloT OCOOCHHOCTH CTPOCHUS, CBOMCTBA HEOPraHMUECKUX BEIIECTB

BCIIECTBA KIICTKH.




7. Oprannueckue XapakTepus3yloT 0COOCHHOCTH CTPOEHHUS, CBOMCTBA U POJIb OPraHMYECKHUX BEIIECTB, BXOISIINX B
BELIECTBA. COCTaB UBBIX OPIraHU3MOB. Y CTAaHABJIMBAIOT IPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXAY XUMUUECKUM
Jlunner. CTpOEHHEM, CBOMCTBAMH U (DYHKLIMSAMHU BEIIECTB HA OCHOBE TEKCTOB

U PUCYHKOB yueOHHKa. [IpUBOAST mprMEphI TUMHUI0B, BXOSIIUX B COCTAaB OPraHU3MOB, MECT MX
JIOKQJIM3aluy U OMOJIOTHYECKOM poiu.
PaboraroT ¢ mwimocTpanysaMu ydyeOHuKa.

8. VYrieBobl. XapakTepus3yloT 0COOCHHOCTH CTPOCHHUS, CBOMCTBA U POJIb OPraHUYECKHUX BEIIECTB, BXOSAIINX B

benku. COCTaB UBBIX OPIraHU3MOB. Y CTAaHABJIMBAIOT IPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXAY XUMUUECKUM
CTpOEHHEM, CBOMCTBAMH U (PYHKIIUSIMHU YIIEBOJIOB M OEJIKOB HA OCHOBE TEKCTOB U PUCYHKOB y4eOHHKA.
[TpuBOAAT IPUMEPHI YIIIEBOAOB M OEJIKOB, BXOAAIINX B COCTaB OPIraHU3MOB, MECT UX JIOKAJTU3AIH U
OHOJIOTUYECKON POJIH.
PaboraroT ¢ mwimrocTpanmsaMu ydeOHUKa.

9. Hyxkneunnosbie XapakTepus3yroT 0COOCHHOCTH CTPOCHHUS, CBOMCTBA U POJIb HYKJIEMHOBBIX KUCIIOT, BXOASIIUX B COCTaB

KHCIIOTBHI. JKUBBIX OpraHu3MoB. Ha3bIBaloT MecTa JoKaIu3alky B KJIETKE, UX OTJIMYUTEIbHBIE YEPThI CTPOEHUS,
OHOJIOTHYECKYIO POJIb.
Pemaror 3agaun Ha moctpoenue Bropou uenoyku JJTHK.
Paboratot ¢ wimocTpanusaMy yueOHHKA U 3JIEKTPOHHBIM MPHIIOKEHHUEM.

10. | Crpoenue OnpeaenstoT moHATHSA, GOPMHUPYEMBIE B X0/I€ U3YUSHHSI TEMBI. XapaKTEPH3YIOT KIETKY KakK
3YKapUOTHYECKOU CTPYKTYpPHO-()YHKIIMOHAIBHYIO €AMHUILY KUBOTO. BBIIEISAIOT CylIeCTBEHHbIE IPU3HAKU CTPOCHHUS
KJIETKU KJIETKHU, €€ OpraHOMJIOB, JIpa, MEMOPaHbI,XPOMOCOM, J0SJAEPHBIX U SACPHBIX KIETOK, KJIETOK PACTEHUIH,.

JKUBOTHBIX U TpuOOB. CpaBHUBAIOT UX U JIENAIOT BBIBOJIBI HA OCHOBE UX CPaBHEHUs. Y CTaHABIUBAIOT
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKY CTPOCHUEM U PYHKIMSIMHU OMOJIOTUYECKUX CHCTEM.
ITonp3yroTCsA IMTOJIOrHYECKOW TEPMUHOJIOTUEH.

11. | HaGmrogeHue KIeToK Brinonnstor nabopaTopHbIe, MPAKTUYECKUE U UCCIIEI0BATENbCKIE paboThl 10 TeMe. CpaBHUBAIOT
pacTEeHU U KUBOTHBIX 0COOEHHOCTH CTPOEHMSI KJIETOK PACTEHHM, )KUBOTHBIX, 3aMOJIHAIOT TaOJIMIly, IeNat0T BBIBOJIBI HA OCHOBE
110J1 MUKpockoroM .JI/p | cpaBHeHwUs!.

12. | Ctpoenue Beiensior cyiiecTBeHHbIE UePThl CTPOSHHSI MPOKapuoTHYecKoi kieTKu.CpaBHUBAIOT 0COOEHHOCTH
MIPOKapUOTHYECKOMN CTPOEHHS MPOKAPHUOTUYECKON M 3YKapHOTHYECKON KIeTOK. PaboTaroT ¢ mimocTpausiMu, pacro3HaoT
KJIETKH KJIETKU IIPOKAPUOT U DYKapHOT.

OOGOCHOBBIBAIOT MEPHI MPOPUITAKTUKHN OaKTEPUATBLHBIX 3a00J€BaHUM.

13 Peanuzarus OnpenensitoT NoHATUS, GOPMUPYEMBIE B XO/I€ U3yUEHUS TeMbl. BeIIENsI0T hyHIaMeHTalIbHBIHN Mpoliecce

HACJIEICTBEHHOU B OMOJIOTHYECKUX CXeMax — pealn3anus HHPOpMaIiK B KIETKe.

nH(pOpMaLIUU B KIIETKE.

Beinensror cymniecTBeHHbIE PU3HAKY TEHETHYECKOTO KO/Ia.

OnuchIBalOT U CPaBHUBAIOT MPOLECCH TPAHCKPUIILIMU U TPAHCIISALMH.

OOBSACHSIOT POJTb BOCIIPOM3BEICHUS H NIEpeaddl HACIeICTBEHHOW HH(POPMAIINU B CYIIIECTBOBAHUH H
pPa3BUTHU KU3HU Ha 3eMIIe.

Pemraror 6uonoruyeckue 3agayuu.

PaGoTaroT ¢ mumocTpanusaMu ydeOHHKa.

PaboTaroT ¢ 3IeKTPOHHBIM NPHIIOKEHUEM.




14 Bupycsr OnpenensroT NoHATHS, GOPMHUPYEMBIC B XOJE U3YUCHHS TEMBI.
Boiaensior cymecTBeHHbIE TPU3HAKUA CTPOEHUS U JKU3HEHHBIX LIUKJIOB BUPYCOB. XapaKTEpU3YIOT POJIb
BUPYCOB Kak BO30yauTenel 60oe3Hel 1 Kak IepeHOCUNKOB e HeTHYeCKOi NH(pOpMaIum.
OOG0CHOBBIBAIOT Mepbl NPOPMIAKTUKN BUPYCHBIX 3a00JI€BaHUIA.
Haxonar nadopmanuio o BUpycax U BUPYCHbIX 3a00JI€BaHUAX B Pa3IMYHBIX UCTOYHUKAX, AHATU3UPYIOT
U OLICHUBAIOT €€, MHTEPIPETUPYIOT U MPEICTABIISAIOT B Pa3HbIX (opMax ( TE3UCHI, COOOIICHUS,
penoprax, pedepar, 0630p.)
Pazngen 3. Opranmusm (18 u).
15 | Opranusm - equHoe OnpenenstoT NOHATHA, GOPMHUPYEMBIE B XO/1€ U3yUCHHSI TEMBbl. BBIAEIAIOT CyIleCTBEHHbIE TPU3HAKU
HeJyoe OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHW3MOB, CPABHUBAIOT UX C KOJOHHAJIbHBIMU OPraHU3MaMU U
JIEJIal0T BBIBOJIBI HA OCHOBE CPaBHEHMUSI.
PaboTaroT ¢ 3J€KTPOHHBIM NIPHIIOKEHUEM.
16 | OOmeH BemiecTB U XapaxTepusyroT (pyHIaMEeHTaIbHbIE IPOLECCH B OMOJIOrMUYECKUX CUCTEMax. BbIIENAIOT CyllleCTBEHHbIE
IpeBpalleHe IPU3HAKU IPOLIECCOB KU3HEAEATEIbHOCTU KIETKH.
Oueprerndeckuii oomMeH | Pabotaror ¢ mumoctpanusmu yaeonnka. Haxonat nadopMaiuro mo TeMe B pa3iindHbIX HCTOYHHUKAX.
17 [Tnactuyeckuit oOMeH. OnpenenstoT moHATHS, GOPMHUPYEMBIE B XO/I€ U3yUEHHSI TEMBI. XapaKTEPU3YIOT CBETOBYIO H TEMHOBYIO
DOoTOCHHTES. ¢a3pl porocunTe3a. CpaBHUBAIOT MJIACTUYECKUN M SHEPreTUYECKH OOMEHBI M JIENal0T BHIBOJIBI HA
OCHOBe cpaBHEeHMsI. CpaBHUBAIOT OpraHU3MBbI 110 TUITY MUTaHUA. PackppiBatoT 3HaueHHEe (OTOCUHTE3A.
Haxonat uadopmanuio no reMe 1 JearT COOOIIEeHus.
18 | Jlenenue KieTKu. OnpenenstoT NOHATHA, GOPMHUPYEMBIE B X0/1€ U3yUCHHS TEMbI. BBIZENAIOT CyIIeCTBEHHbIE TPU3HAKH
Muto3. mpoiiecca JeJIeHUs KJIETKH. XapaKTepru3yrT OMOJIOTUYECKOe 3HAU€HUE U OCHOBHBIE (ha3bl MUTO3a,
UCTIOJIb3Ysl PUCYHKH y4eOHHUKA.
Pemator 6uonoruueckue 3agaun, Y4acTBYIOT B IMCKYCCUU IO U3YYEHHOH TeMe
19 | PazmHOXxeHue: 6ecriosoe | BrIIensioT cyiiecTBeHHbIE MPU3HAKH Mpolecca pa3MHOKeHUs. ONUCHIBAIOT CIIOCOOB! BEr€TaTUBHOTO
1 TIOJIOBOE. pazMHoxeHus. [IpuBoasST mpruMepsl OPraHU3MOB, Pa3MHOKAIOIIUXCSI TOJIOBBIM U OECTIONBIM ITyTEM.
CpaBHMBAIOT MOJIOBOE U OECIIOJIOE PA3MHOXKEHUE U JETIA0T BHIBOJIHI .
20 | Ob6pa3oBaHHE TOIOBBIX XapakTepusyroT OMOJIOTHYEeCKOe 3HaYEHIE U OCHOBHBIE (pa3bl MeH03a., UCIIONb3Yys PUCYHKH
KJIETOK. Melio3s. y4eOHHMKa,CTaIui 00pa30BaHUs MOJIOBBIX KJIETOK, UCHOIBb3Ys cXxeMy yueOHHKka. CpaBHUBAIOT MUTO3 U
Mei03, SIMIIEKIETKH U CLIEpMaTO30U/Ibl, CIEPMATOT€HE3 U OBOTEHE3 U JIETIAIOT BHIBOJII HA OCHOBE
CpPaBHEHHUS
21 OnogoTBOpEHUE. Briiensitor cyiecTBeHHbIE TPU3HAKU OMIOOTBOPEHHS. OOBICHIIOT OMONIOTMYECKYIO CYITHOCTh ATOTO

nporecca.
XapakTepu3yroT OUOJIOTHYECKYIO CYIITHOCTD MPOIiecca IBOWHOTO OTUIOIOTBOPEHHUSI Y PACTCHHIA.
OHpGI[CJIHIOT SHAYCHUC UCKYCCTBCHHOI'O OIJIOJOTBOPCHMU.




PaGoTaroT ¢ mumocTpanusamMu yaeOHuKa, paboTaloT ¢ AIEKTPOHHBIM MTPHUIIOKEHUEM.

22. | UapuBuayanbHOe OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€ U3YUCHHSI TEMBbl. XapaKTepU3YIOT IIEPUO/IbI OHTOT€HE3a.

pa3BUTHE OpraHu3Ma OnuceIBalOT 0COOEHHOCTH MHANBUAYAIBHOTO Pa3BUTHUS YyeiaoBeka. CpaBHUBAIOT SMOPHOHAIBHBIN U
NOCTAMOPHUOHAJIbHBIN NEPUOJIbI MHAUBUAYAIBHOIO Pa3BUTHS, IPSMOE U HENPSIMOE Pa3BUTHE U JEJIAIOT
BBIBO/Ibl HA OCHOBE CPABHEHUSI.
PaboTaroT ¢ mwimrocTpanysaMy y4eOHUKA B AJIEKTPOHHBIM HPUIIOKEHUEM.

23. | OHTOreHes uenoBeka. XapakTepusyroT Nepuobl OHTOreHe3a. ONMUChIBalOT 0COOEHHOCTH HMHAWBUYaIbHOTO PA3BUTHUS
PenponyktusHoe YeJI0BeKa.
310pPOBBE. OuenuBaroT BiausHUE (PAKTOPOB BHEIIHEH Cpeibl HA pa3BUTHE 3apoablia. OOBACHAIOT OTPULIATEIBHOE

BJIMSIHUE AJIKOTOJIsl, HUKOTUHA, HAPKOTHUUYECKUX BEILECTB HA PAa3BUTHE 3apO/bIIIA YEIOBEKA; IPUUNHBI
HapyLIEHUN Pa3BUTHS OPraHU3MOB.

AHaJIM3UPYIOT U OLIEHUBAIOT LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOUX JIEUCTBUSAX U MOCTYIKAX IO
OTHOIICHHIO K CBOEMY 3I0POBbIO, MIOCIEICTBUS BIUSHUS (PaKTOPOB PUCKA HA 3TOPOBBE.
OOG0CHOBBIBAIOT MEPHI MPODUITAKTUKH BPETHBIX IPHBBIYECK.

24 I'eneTuka- Hayka o OnpenensiroT NoHATUS, GOPMUPYEMBIE B X0/1¢ U3y4eHUs1 TeMbL. ONpeIesslOT OCHOBHBIE 33/1a4H
3aKOHOMEPHOCTAX CoBpemennoi renetuku. OObsICHAIOT BKIaa [.MeHens u Ipyrux y4eHbIX B pa3BUTHE OMOJIOTHUECKON
HAaCJIEeACTBEHHOCTH HAyKH, 3HAUEHUE YCTAHOBJICHHBIX UMU 3aKOHOMEpPHOCTEH B (POPMUPOBAHUE €CTECTBEHHO- HAYYHOM
Y U3MEHYUBOCTH. KapTuHb! Mupa. [Tone3yrores renernyeckoit TepmuHoiorueil. Haxonar uagpopmarnuio no reme B

pa3IMYHBIX UCTOYHUKAX U TOTOBSIT COOOLICHHUSI.

25 XapakTepu3yroT CoAepKaHne 3aKOHOMEPHOCTEN HACIeA0BaHUsl, YCTAaHOBJIEHHBIX [ . Menaenem.
Mounorubpuanoe ITonp3yroTCA r€HETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM.

CKpELIMBaHNUE. PemraroT 351eMeHTapHbIE TEHETUYECKHE 3a/1a4N.
CocCTaBIISIIOT 2JIEMEHTAPHBIE CXEMBI CKPEILIMBAHUS.
PaboraroT ¢ mumoctpanusiMu yueOHUKa.

26 JurnbpuHoe XapakTepusyroT COIepKaHNE 3aKOHOMEPHOCTEH HACIeI0BaHUs, yCTaHOBIEHHBIX [ .MeHnenem.

CKPELIVBAHHUE. [Tonp3yroTCA reHETHYECKO TEPMHUHOJIOTUEN U CUMBOJIUKOM.
PemaroT anemMeHTapHbIE TEHETUYECKUE 3a0a4H.
CocCTaBIIsIIOT 3JIEMEHTAPHBIE CXEMbI CKPEIIUBAHUSI.
PaboratoT ¢ mmocTpausMy yuyeOHuKa.

27. | XpoMocoMHas TeOpHs XapakTepusyroT coAepKaHue 3aKOHOMEPHOCTEM
HACJIEACTBEHHOCTH XPOMOCOMHOM TE€OpHH HaceICTBEHHOCTH. ..HaxoaaT nHpopmanuio no TeMe B pa3aIMyHbIX HCTOUHUKAX

Y TOTOBAT cooOmeHns. PaboTaroT ¢ mutmocTpanusiMu B yueOHUKE.

28 CoBpemeHHbIE OnpenensitoT NoHATUS, GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMbL. XapaKTepU3YIOT COBPEMEHHBIE
NIPEJCTAaBICHNS O TeHEe U | NIPEJCTaBIeHUs O reHe U reHoMe .OOBACHAIOT BKJIa/l YUCHBIX B pa3BUTHE OMOJIOTHUECKON HAyKU
r€HOME [Tonp3yrOTCSA TEHETUYECKON TEPMHUHOJIOTHEN ...

PaboratoT ¢ mmocTpaysMy ydyeOHuKa.
29 I'eneruka mona OmnpenenstoT NoHATUS, GOPMUPYEMBIE B X0JI€ U3YUEHUSI TEMbIXapaKTEPU3YIOT COIEPKaHHE

3aKOHOMEPHOCTEN HACJIEN0BAaHM, YCTaHOBICHHBIX [ . Mennenem.
[Tonp3yr0TCA r€HETHYECKOM TEPMUHOJIOTUEH U CUMBOJIUKOM.




PemaroT anemMeHTapHbIe TeHETUYECKUE 3a]auu.
CoCTaBIAIOT 3JIEMEHTAPHBIE CXEMbI CKPEITUBAHUS.
Paboratot ¢ wmocTpanusMy yueOHHKa

30 | U3MeH4YHMBOCTH XapakTepu3yoT 3aKOHOMEPHOCTH U3MEHYMBOCTH. OOBSCHSIOT IPUYUHBI HACICICTBEHHBIX U
HaCJIeICTBEHHAs U HEHACJICICTBCHHBIX U3MCHCHUH. BBISBISIFOT HCTOYHUKH MYTareHOB B OKPYXKaroIei cpeie (KOCBEHHO).
HEHACJeICTBCHHAS PabotaroT ¢ miutrocTpausaMu y4eOHUKA U DJICKTPOHHBIM MTPHI0KECHHEM.

31 | I'eHeruka u 3710pOBbE OOBSICHSIOT BIMSIHUE MyTareHOB Ha OPTaHU3M YeJIOBEKa., BOBHUKHOBEHUE HACIIECICTBEHHBIX
YeoBeKa 3a00JIeBaHNi. Y CTAaHABIUBAIOT B3aMMOCBSI3b TEHOTHUIIA YEJIOBEKA U €ro0 3710pOBbs. OIICHUBAIOT

3HaUEHUE 37J0POBOro 00pa3a )KU3HM Kak Hanboee 3p(HEeKTHBHOTO METO/1a TPOPUITAKTHKH T€HETHYEC-
KX 3a00JICBaHUH, XapaKTEPU3YIOT POJIIb MEIUKO-TCHETUIECKOTO KOHCYIbTUpOBaHus. Haxomst
UH(OPMAIIHIO B Pa3IMYHBIX HCTOYHUKAX.

32 | OCHOBHI CeNeKINU OnpeaenstoT noHATHs, GOPMHPYEMBbIC B X0/1¢ U3yueHHsI TeMbl. OTpeIeIsIFOT IIIaBHbIC HAPABJICHUS
Y 3a/1a4¥ COBPEMEHHOM ceNeKInu. XapakTepu3yroT Bkiaa BaBuiosa B pa3Butue Hayku. O1eHUBAIOT
JOCTYDKEHUS U TIEPCIICKTUBBI OTCUECTBEHHOM U MHUPOBOM CEJICKIMH. XapaKTEPU3YIOT METOIbI
CeJICKIIMOHHOM paboThl. CpaBHUBAIOT MAacCOBBIN M MHAMBHIYaIbHBII 0TOOD

33 | buorexHonorus O1eHHUBAIOT JOCTHIKEHHS U TIEPCIICKTUBBI Pa3BUTHSI COBPEMEHHOM OnoTexHooruu. ONECHUBAIOT |
AHATTM3UPYIOT STUYECKUE aCTIEKThI HEKOTOPBIX MCCIIe0OBaHMiA B o0acTi Ouorexnonorud. Haxonsr
UH(POPMAIIHIO B PA3IIUYHBIX HCTOUHUKAX.

34 | UToroBoe TecTupoBaHue




Kanennapuo-remarudeckoe mianuposanue 1ias 11 kiaacca.

Ne TEMA XapakTepuCcTHKA 1eATeJIbHOCTH YYAIIUXCS aara
n/n
mian | ¢gakr
Pazgen 1. OPTAHU3M (3 yaca)

1 ['eneTuka nmomna. OnpenensiroT MoHATHS, POPMUPYEMBIC B XOJIE H3yUEHUS TEMbl XapaKTEPU3YIOT COJICPIKAHUE
I'eneTnka u 310poBbE 3aKOHOMEPHOCTEHN HaCJIeI0BaHUsl, yCTaHOBIEHHBIX [ .Mennenem.
yernoBeKa [Tonp3yroTCA reHeTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM. .

OOBSCHSIOT BIMSHNUE MyTarecHOB Ha OPraHU3M 4eJI0BeKa, BOSHUKHOBEHHE HACJIEICTBEHHBIX
3a00J€BaHUN. Y CTaHABIMBAIOT B3aMMOCBS3b I'€HOTHIIA YEJIOBEKA U €0 3J0pOoBbs. OLEHNUBAIOT
3Ha4YEHHE 37I0POBOr0 00pasa KU3HH Kak Harbosee 3p(HEeKTUBHOrO METOja MPOPIIAKTUKN TeHEeTHYeC-
KHX 3a00JICBaHM, XapaKTEPU3YIOT POJIb MEANKO-TEHETHIECKOTO KOHCYIbTHpOBaHus. Haxomsr
nH(OPMAIIMIO B Pa3JIMYHBIX HCTOYHUKAX.

2 N3menunBOCTH XapakTepu3yroT 3aKOHOMEPHOCTH H3MEHIUBOCTH. OOBSICHSIIOT IPUYUHBI HACICICTBCHHBIX H
HacJeACTBEHHAs U HEHACIIEJICTBEHHBIX U3MEHEHH. BBISBISIOT ICTOYHUKU MYTareHOB B OKpYXaroliei cpene (KOCBEHHO).
HEHaCJeACTBEHHAs Paborarot ¢ wuttocTpanusiMu y9eOHUKA U 3JICKTPOHHBIM ITPUIIOKCHHUEM.

3 OCHOBBI CENEKIUH. OnpenensitoT MoHATHs, GOPMUPYEMBIC B X0OJIe H3ydeHUs TeMbl. OTIPECIISIOT IIABHBIC HAPABIICHHUSI
buorexnonorus Y 3a/1a4¥ COBPEMEHHOM ceNeKInu. XapakTepHu3yroT BkiIal BaBuiosa B pa3Butue Hayku. OLEHUBAIOT

JOCTYDKCHHST U TEPCIIEKTUBBI OTEYECTBEHHON M MUPOBOM CEIEKIIUU. XapaKTePU3YIOT METOIbI
CEJICKIIMOHHOM paboThl. CpaBHUBAIOT MACCOBBIN U MHIWBUIYyaTbHBIN OTOOD.
OneHHUBaIOT JOCTHKEHUS U TIEPCIIEKTUBBI PA3BUTHUSI COBPEMEHHOM OnoTeXHOJI0THU. OLIEHUBAIOT U
AHATM3UPYIOT dTUYECKUE aCTIEKThl HEKOTOPBIX MCCIEA0BaHUI B 001acTu OMoTexHodoruu. Haxomst
WH(OPMAIIKIO B Pa3JIMUYHBIX HCTOYHUKAX.
Pazgen 1. BUJ (18 uac).
TEMA Nel UCTOPHS SBOJIOIIMOHHBIX MJIEM (3 uaca)

4, PazButne Owuonoruu B
ﬁgg;g;HHOBCKHH OnpenensitoT NOHATHs, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI.

' OneHMBAIOT BKJIAJl PA3JIUYHBIX YUEHBIXB Pa3BUTHE OMOJIOTHYECKON HAYKH.

3 SBOMONFOHHAT TP OueHuBaroT NPeANnOChUIKU BOSHHKHOBEHHAYCHNA Y. JapBuHa.

B Jlamapxa. XapakTepu3yroT CoAepKaHre dBOIOIMOHHON Teopun Y. [apBuHa. } )
CpaBHHMBAIOT OINPEACIICHHYIO U HEONPEIEIEHHYIO0 U3MEHYMBOCTh, UCKYCCTBEHHBINHN €CTECTBEHHBII
5 TTPeAOCEUIRI DA3BHTIA oT60p, PopMbI OOPHOBI3A CYIIIECTBOBAHUE U JICIAOT BBIBOIBI HA OCHOBE CPABHEHHUSI.

Teopun Y./lapBuHa.
OBOIIOIHOHHAS
Teopus

Y./lapBuHa.

PaboratoT ¢ wimocTpasaMu ydeOHuKa.
Paboratot ¢ 35ekTpoHHOI QopMmoii yueOHHNKa




TEMA Ne2 COBPEMEHHOE 9BOJIIOIIMOHHOE YYEHUE (10 yacos)

7 Bun. Kpurepun n OnpenenstoT NoHATUSA, GOPMUPYEMBIE B XO/I€ U3YUEHUS TEMBI.
CTPYKTYypa. OOBACHSIOT BKJIAJ] BOJIIOLMOHHONW TEOPUUB (HOPMUPOBAHNE COBPEMEHHOW €CTECTBEHHOHAYYHON
KapTHUHBI MUDA.
8-9 | Hormysmsiuust - OnpenensiroTkpuTepuu Buaa. OMUCHIBAIOT 0co0eit BUAANO MOP(HOIOTHYECKOMY KPUTEPHIO.
CTPYKTYpHas CAVMHHUILA XapakTepu3yrT MOIMYJSIUI0 KaK CTPYKTYPHYIO €IMHUITY BUAA M CIUHUILY YBOJIFOIUH.
BHJa K SBOJIIOLIHH. XapakTepu3yIloT OCHOBHBIE (DaKTOPBI HBOJIIOIIH.
CpaBHUBAIOT MIPOCTPAHCTBEHHYIOOMOIOTMUECKYIO U300, OPMBI €CTECTBEHHOTO 0TOOpa U JIeat0T
10. | daKTopbl OBOMIOLHH. BBIBOJIbI HA OCHOBE CPaBHEHHS.
XapakTepu3yloT OCHOBHBIE aJaliTAllil OPraHU3MOB K YCIOBUSIMOOUTAHUS.
11. | EcrectBenHblii 0TO0p - | CpaBHMBAIOT OCHOBHBIE CIIOCOOBIN ITyTH BH1000pa30BaHMs, OHONOTHIECKUHIPOrPECC U Perpecc U
rfiaBHas1 JABWXYIAsA JenaroT BBIBOAbI HAOCHOBE CpaBHCHUS.
cujga  3BOJIOLHU. OOBSICHSIOT IPUYMHBI IBOJIOLUHU, U3MEHSIEMOCTH BUIOB.
[TpuBOIAT HOKA3aTENBCTBA POACTBA KUBBIXOPTaHU3MOB Ha OCHOBE MOJIOKEHH SBOIOIIMOHHOTO
12. | Apnantanuu OpraHM3MOB | yyeHHS.
K yCJIOBUAM OOMTaHHUSA. | JIOKa3bIBAIOT, YTO COXPAHEHHE MHOTO0OPAa3Ks BUIOB ABISAETCA OCHOBOM yCTOMYMBOIO Pa3BUTHUS
ounochepsl.
[TpuBOIAT OCHOBHBIE JJOKA3aTEIbCTBA ABOJIIOIIMH OPTraHUYECKOr0 MUPA.
13. | BumoobOpa3oBaHue Kak PemraroT Ouonornyeckue 3anayu.
pe3yJbTaT BOIOLMH. PaboTaroT ¢ mwunocTpanusMu yueOHHKa.
BrimonHsroT 1abopaTtopHbie, MPAaKTHYECKUEN HCCIIE0BATENLCKIE paOOTHI IO M3y4aeMOil TeMe.
14. | CoxpaHeHune PaboTarot ¢ anexTpoHHOI popmoil yueOHHKa
MHOT000pa3us
BUJIOB.
15. | Jloka3arenbcTBa
HBOJIIOLIUU
OpPraHUYEeCKOT0 MUDA.
16. | 3aget Nel «OcHoBHBIE
3aKOHOMEPHOCTH
HBOJTIOLIMN
TEMA 3. IPOUCXOXJIEHUE )KNU3HU HA 3EMJIE (2 yaca)
17. | PazBurue npenctaBnenuii | OnpenenstoT MoHATUs, POpMUPYEMBIE B X01€ U3YyUCHUS TEMBI.

O MIPOHCXOYKICHNH KU3HU
Ha 3emie. CoBpeMEHHbIE
MPE/ICTABICHUS O

BO3HUKHOBCHHU KHU3HU.

AHaJIHSpr}OT 1 OOCHHUBAIOT PA3JIMYHBIC TUIIOTE3bI MPOUCXOXKIACHUA )KU3HU.

XapakTepu3yroT OCHOBHBIE 3TaIbl OMOIOTUYECKOM SBOIOIMH Ha 3eMIIe.

y‘-IaCTByI-OT B IUCKYCCHHU I10 O6CY)K}16HI/IIOFI/IHOT€3 MPOUCXOKIACHUA )KU3HU U apIr'YMCHTHPYIOT CBOIO
TOYKY 3pE€HUI.

PaboTaroT ¢ mumocTpanusimMu yaeOHHIKA.




Haxonsat undopmariuio no u3ydaeMoil TeMe B pa3IMYHbIX UICTOYHHUKAX, aHAIM3UPYIOT U OILICHUBAIOT €€,

18. | Pa3BuTHE JXW3HU Ha UHTEPIPETHPYIOT U MPEICTABIISAIOT B Pa3HbIX (POpMax (TE3UCHI, COOOIIEHUE, PETOPTAXK, aHATUTUIECKAS
3emiie. cripaBka, pedepart, 0030p, MopThoIHO).
PaboraroT ¢ anexkTpoHHO# Gopmoil yueOHHKa
TEMA 4 IPOUCXOKJIEHUE YEJIOBEKA (4 uaca)
19. | I'mmotessl npoucxoxaenust | Onpenenstor moHATus, GopMUupyeMble B X0€ U3YUCHUS TEMBI.
yenoBeka. [lonoxenue AHaIM3UPYIOT U OLIEHUBAIOT Pa3IMUHbIe TUIIOTE3bI MPOUCX0XKICHUS YeJIOBeKa.
YeJI0BeKa B CHCTEME OnpenenstoT NoJ0KEHUE YEIOBEKA B CUCTEME )KUBOTHOTO MUPA. APryMEHTHUPOBAHHO JOKa3bIBAIOT
YKMBOTHOTO MHpA. MPUHA]JIKHOCTD YEJIOBEKA K OMPEICTICHHON CHCTEeMaTHYEeCKON TpyIIIe.
BbIABIAIOT IPU3HAKU CXOACTBA 3apOJbIIIEH YEJIOBEKA U IPYTrUX MIIEKOMUTAIOIINX KaK JOKa3aTeNbCTBO
UX POJICTBA.
XapakTepu3yroT OCHOBHBIE 3Tallbl aHTPOIIOreHe3a. APryMEHTHPYIOT CBOIO TOUKY 3PEHUSI B X0J1€
20. JTUCKYCCHUHU TI0 00CYXICHUIO MPOOIeMBbl IPOUCXOXKICHUS YETIOBEKA.
OBOMIOIASA  HeNOBeKa. 3HAKOMSATCS C MEXaHM3MOM Paccoo0pasoBaHus, 0OTMEYAs €IUHCTBO IIPOMCXOXKICHHS pac.
XapakTepus3yroT OCHOBHbIE (PaKTOphI aHTpornoreHe3a. [IpuBoasST apryMeHTUPOBAHHYIO KPUTUKY
21. | Yenoseueckue pachr. AQHTUHAY4YHO! CYIIIHOCTH pacu3Ma. }
Haxonsat undopmaruio no n3yuaeMoil TeMeB pa3IMuHbIX UCTOYHHKAX, aHATU3UPYIOTH OLIEHUBAIOT €€,
22. | 3auer Ne2dBomomus, UHTEPIPETHPYIOT U MPEJICTABISIOT B Pa3HBIX (POpMax (TE3UCHI, COOOIICHUE, PETIOPTAXK, AaHATUTHIECCKAS
TIpOHCX O ICHHE crpaBka, pedepat, 0030p, MOpThOIHO).
YeJIOBEKaY. PaGotaroT ¢ niumrocTpanusiMu yueOHuKa.
BeimonHstoT 1abopatopHble, IPaKTHUECKUE U UCCIIE0BATEIbCKUE pabOThI 110 U3y4aeMOi TEME.
PaGorarot ¢ anekTpoHHOI popMoil yueOHMKa
Paznen 2. IJKOCUCTEMBI. 12 yacos.
Tema 5.9KOJIOI'MYECKUE ®AKTOPBI. (7 yacoB)
23. | Opranusm u cpera. OnpenensitoT NoHATUS, POPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI.
Okonoruueckue GpakTopsl. | OnpeaesnstoT OCHOBHBIE 337a4l COBPEMEHHOMN 3KOJIOTHH.
Pa3znnuatoT ocHOBHBIE IPYMIIBI 3KOJOTHYECKUX (PAaKTOPOB (AOMOTHYECKHX, ONOTHYECKHUX,
24. | Abuotnueckue (HakTophl | AHTPOHOTEHHBIX). OOBACHAIOT 3aKOHOMEPHOCTH BIIUSHUSI 9KOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBIL.
Cpe.bl XapakTepu3yloT OCHOBHbIE abnoTuueckue (pakTopsl (TeMIEeparypy, BIaKHOCTb,CBET).
: [TpuBOAAT PUMEPHI TPUCTIOCOOICHUN OPTaHU3MOB K JEHCTBUIO HKOJIOTHUECKUX
25. Bruornyeckue daxropsl ¢dakTopoB. ONKCHIBalOT OCHOBHbIE OMOTHYECKHE (PAaKTOPHI, HA KOHKPETHBIX MPUMEPAX IEMOHCTPUPYIOT
CpCIbL X 3Ha4YCHUE.
OneHuBaloT poJib SKOJIOTHUECKUX (aKTOPOB B KU3HEACSITEIbHOCTH OPTraHU3MOB.
26. | CTpyKTypa 3KOCHCTEM. [TpuBOIAT HOKA3aTENLCTBA B3AUMOCBSI3El OPraHU3MOB U OKPYXKAIOIIEH Cpeibl.
OrnpeaensroT CTPYKTYPY IKOCUCTEMBI (TIPOCTPAaHCTBEHHYIO, BUJIOBYIO, DKOJIOTHYECKYIO). J[afroT
XapaKTEpUCTHKY MTPOIYLIEHTOB, KOHCYMEHTOB, PE1YLICHTOB.
27. | ITuiesbie CBA3M. BriensoT cyniecTBeHHbIE TPU3HAKKU YKOCHUCTEM, Mpoliecca KPyroBOpOTa BEIIECTB U MPEBpAILICHU I

Kpyrosopot




BCIIICCTB n
OHECPIruM B 3KOCUCTEMAX.

28.

[TprumHbBI yCTOMYMBOCTH U
CMEHBI SKOCHUCTEM.

29.

Bimsanaue genoBeka Ha
SKOCUCTEMEL

SHEPIHH B IKOCUCTEMAaX.

OOBSICHSIOT MPUYMHBI YCTOMYUBOCTH U CMEHBI DKOCHCTEM. J[0Ka3bIBaIOT, YTO COXPAHECHUE
OMOpPa3HOOOpa3Us ABISICTCS OCHOBOH YCTOHYMBOCTH YKOCHUCTEM.

XapakTepu3yroT BIUSHUE YeI0BEeKa Ha SKOCUCTEMbl. CpaBHUBAIOT UCKYCCTBCHHBIE
NPUPOIHBIE SKOCHCTEMBI. J{eNIaloT BBIBO/IBI HA OCHOBE CPaBHEHHUSI.

COCTaBIISIFOT 3JIEMEHTAPHBIC CXEMBI TIEPEHOCA BEIIIECTB M SHEPTUHU B IKOCHCTEMaX (Ienu
U CETH).

Pemaror 6nonoruyeckue 3agayuu.

Haxonsat nadopmMaiuio mo u3y4aeMoi TeMe B pa3InYHbIX UCTOYHUKAX, aHATU3HPYIOT U
OIICHUBAIOT €€, MHTEPIPETUPYIOT U MPEICTABIISIFOT B pa3HBIX (popmax (TE€3HCHI, COOOIICHHE, PETIOPTAK,
aHaJMTUYECKas clipaBka, pedepat, 0030p, MopTHOIHO).

PaboraroT ¢ wimrocTpanusaMu ydeOHUKa.

Paboratot ¢ 35mekTpoHHOI Qopmoii yueOHHKa

TEMA Ne6 BUOC®DEPA - I'VIOBAJIBHASI SKOCUCTEMA (2 yaca)

30.

buocdepa- rodanpHas
HKOCHCTEMA.

31.

Ponp  KUBBIX
OpraHu3MoOB B
ouocdepe

OnpenenstoT MOHATHS, POPMHUPYEMBIC B XOJIC U3yUCHHS TEMBI.

XapakTepusyroT U CpPaBHUBAIOT OCHOBHBIE THUIIbI BEIIECTBAa OHMOC(hEpHI.

Xapaktepu3yroT cojepkanue yuenus B. 1. BepHazackoro o 6uocdepe, ero BKIIaja B pa3BUTHE
OHOJIOrN4YECKON HAyKH.

OnpenenstoT cBoiCcTBa OHOC(EPhI KaK III00aTbHOM SKOCHCTEMBI. [IpUBOIAT TOKa3aTEIHCTBA €AMHCTBA
JKUBOW W HEXUBOUW IIPUPO/IBI, UCIIOJIB3YsI 3HAHUS O KPYrOBOPOTE BEIIECTB B Onocdepe.

XapakTepu3yroT poJib )KUBBIX OPraHU3MOB B Ouocgepe.

Briensior cymecTBeHHbIE PU3HAKHU ITpoIecca KPyroBOpOTa BELIECTB ¥ IPEBPALLEHUN JHEPTUH B
ounocdepe.

[IpuHuMarOT yyacTue B JUCKyccHU o TeMe «Beuna au 6uocdepa?», apryMeHTUPOBAHHO BBHICKA3bIBAIOT
COOCTBEHHOE MHEHHE.

Haxonsat uadgopmanuto no nzydaeMoil TeMe B pa3INdHbIX HCTOYHUKAX, AaHAIU3UPYIOT U OLIEHUBAIOT €€,
UHTEPIPETUPYIOT U NMPEJICTABIISAIOT B pa3HbIX (opMax (Te3UCHI, COOOIIEHUE, PEOPTaXK, aHATUTHYECKAs
crpaBka, pedepart, 0630p, mopThoIHo).

Pemraror 6uonoruyeckue 3agayuu.

PaboraroT ¢ wmocTpauusaMy yueOHHKa.

BrimonssoT 1abopaTopHsle, IPaKTUYECKUE U UCCIIEA0BAaTENbCKUE paboThI IO U3y4aeMoil Teme.
Paboratot ¢ 351eKTpoHHOI popMoii yueOHMKa

TEMA Ne7 BUOCDEPA U YEJIOBEK (3 4)

32.

buocdepa  u yenosek.

33.

OCHOBHEIE KO-

OnpenensitoT NoHATUSA, GOPMUPYEMBIE B X0J1€ U3YUEHUS TEMBI.

AHaIM3UPYIOT U OLIEHUBAIOT COBPEMEHHBIE INI00AbHBIE YKOJIOTHYECKHIE MTPOOIEMbI 1

MyTH UX PEIICHHUS, TIOCTEACTBUS COOCTBEHHOU EATEILHOCTH B OKPYKAIOIIIEH Cpeie;
OMOJOTHYECKYI0 HH(OPMALIKIO O TTI00ATBHBIX SKOJIOTHUECKUX MpobdIemMax, MoIydyaeMyro U3 pa3HbIX
HCTOYHUKOB; 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JICHCTBUSAX U MOCTYIKAX [0 OTHOIIEHUIO K
OKpY>Karollen cpere.




JIOTUYECKHE MPOOIIeMBI
COBPCMCHHOCTH, ITYTH HX
peIICHMS.

34.

Bauer Ne 3
«IKOocCHUCTEMAY.

BBIIBUTAIOT THITOTE3BI O BO3MOKHBIX TIOCIIECTBHSIX JICATEIIFHOCTH YEIOBEKA B SKOCHCTEMAX.
ApPryMEHTHPYIOT CBOIO TOUKY 3PECHUS B XOJIC TUCKYCCUH 110 00CYKICHHUIO SKOJOTHUECKUX TPOOIICM.
[IpencraBisroT pe3yabTaThl CBOETO UCCIICAOBAaHUS (IIPOESKTA).

XapakTepu3yrT KOHIEHIHIO YCTOHYNBOTO pa3BuTHsi. OOOCHOBBIBAIOT MTPAaBUJIa TOBEICHHS B
NPUPOIHOH cpene. PackppiBatoT po0IeMbl paliMOHATLHOTO IPUPOAOIIOIB30BAHUS, OXPaHbI IIPUPOJIBL:
3alUTHI OT 3arPSI3HCHUN, COXPAHECHHUS €CTECTBECHHBIX OMOTEOIIEHO30B U MaMATHUKOB IIPUPO/IHI,
o0ecrieyeHHs: TPUPOTHBIMH PECYPCAMU HACEICHUS TUIAHETHI.

Haxomst uHpopmainio no u3yyacMoil TeMe B pa3jiMyHbIX HCTOYHHUKAX, aHAIM3UPYIOTH OIICHUBAIOT €€,
UHTEPIPETHPYIOT U MPEJICTABIISIOT B Pa3HBIX (OpPMax (TE3UCHI, COOOIICHUE, PEIIOPTAXK, aHATUTUICCKAS
crpaBka, pedepar, 0030p, mopTdoHo).

PaGoTaroT ¢ mumocTpanusaMu ydeOHHKa.

Pemaror 6nonorudeckue 3aaqm.

BBInoHsI0T 1ab0paTopHbIe, MPAKTHUECKUE U UCCIIEI0BATEIBCKUE PA0OTHI 110 H3y4aeMOi TEME.
PaboTaroT ¢ anekTpoHHO# GopmMoil yaeOHHKa

Y4eOHO-MEeTOANIECKHH KOMILIEKT

YyeOHuKH:

1. B.1. CuBornasos u ap. «buonorus. O6mas 6uosnorus 10 k1. ba3oBslii yposens » «Beptukans» AO «/Ipoda», Mocksa, 2022
2. B.W. CuBorna3os u ap. «buonorus. O6mas 6uosnorus 11 k. bazosslii yposens » «Beptukans» AO «Ipoda», Mocksa, 2022

MeTtoanyeckue mocoous:

1. KyneB A.B. «O6mas 6uonorus. 10 kmacc: Meroauueckoe nocobue. CII6, «Ilaputer», 2017
2. Jlepuep I'.1. «O6mas ouonorus. [loypounsie TecTsl u 3aganus. 10-11 knace» M: «AkBapuym», 2016
3. KysunenoBa B.H. u ap. COopHuk TecToBbIX 3a1anuii. buonorus. Crapmas mkona. M.: Uatennexr-Lientp, 2009

JonosHuTEIBHAS JTUTEPATypa
1. [Tumenosa U.H., [TumenoB A.B. «Jlekiuu no obieit 6uonoruny», Caparo, OAO «M3aarenscTBo «Jlumeii», 2013 ¢
2. MenuukoB b.M. buonorus: ¢opmbl 1 ypoBHH XKHU3HH: ITocodue ais ydamuxcs. M., [Ipocsemenue, 2016 r.

3. O6mas 6uonorus: 10-11 kmacesl/ A.A. Kamenckoro, E.A. Kpukcynosa, B.B. [Taceunuka — M.: [lpoda, 2017

HNHTepHeT pecypcebl:
http://www.mon.gov.ru MuaucTepcTBO 00pa30BaHuUs U HAYKH

http://www.probaege.edu.ru ITopran Enqusnbiii sx3ameH

http://www.fipi.ru ITopran ®UITN — OenepanbHblii KHCTUTYT MEAarOrHUYECKUX U3MEPEHUIN

http://edu.ru/index.php ®enepanbHblii mopran «Poccuiickoe 0OpazoBaHue)

http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢enepanbHblii EHTp TECTUPOBAHUSL.
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http://www/
http://www.fipi.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html

http://www.pedsovet.org Beepoccuiickuit Mntepuer-Ileacoser

www.edios.ru

www.km.ru/educftionhttp://www.virtulab.net Bupryansnas maboparopus
http://school-collection.edu.ru eaunas koywiekus HUGPOBBIX 00pPa30BATEIBEHBIX PECYPCOB
www.bio.1september.ru - razera «buosorusy - npuaoKeHHE K «1 ceHTAOPs»
WWW.bio.nature.ru- Hay4Hbie HOBOCTH OMOJIOTHU

http://www.uchportal.ru — yaureabCKuii moprai

http://ru.wikipedia.org/— pa3paboTku YpOKOB, IPE3CHTAIIHH.

http://ru.wikipedia.org/ - cBoGoHAs DHIMKIOIIE NS,

http://bio.1september.ru/ - snekrpoHHas Bepcus ra3eTsl «bronorusy;

http://www.uchportal.ru — yaurenasckuii mopran (MeToauueckue pa3pabOTKH A1 YPOKOB OHOJIOTHH, IIPE3EHTALMH);
http://www.uroki.net — pa3paboTku ypoKOB, ClIeHAPHH, KOHCIIEKTBI, [IOYPOYHOE IJIAHUPOBAHUE,
http://WWWw.it-n.ru — ceTb TBOPYECKHUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTanuu
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