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MNOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma no npeamety «buonoruny (yriayOn€HHbIN ypoBeHb) pa3paboTaHa B COOTBETCTBUU
c:

- GenepanbHbiM 3aKOHOM OT 29.12.20121. No 273 — @3 «O6 obpazoBanuu B Poccuiickoit deneparuny;

- @enepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CpeHero o0mero od0pa3oBaHus,
YTBEpXAEHHBIM MpUKa3oM MuHHcTepcTBa 00pa3oBaHus u Hayku Poccuiickoii @enepanuu ot 17 mas
2012 r Ne 413 (c usmMeHeHMsIMH U jAomnosHeHusMU B pen. [IpukazoB MunoGpnayku Poccun ot
29.12.2014 N 1645, ot 31.12.2015 N 1578, o1 29.06.2017 N 613)

- [TocranoBnenneM I'nmaBHOrO rocyaapcTBEHHOro caHuTapHOro Bpada Poccuiickoit @enepanuu ot 28
cents0ps 2020 rona Ne 28 «O06 yrBepkaennn canutapHbix npasui CII 2.4.3648-20 "CanutapHo-3mH-
JIEMHOJIOTHYECKHE TPeOOBaHMS K OpraHU3aIMAM BOCITUTAHUS U O0YyUYCHHS, OT/AbIXA U 03I0POBIICHHS Je-
TEH U MOJIOJCIKH");

- [Ipukazom MunucrepcTBa npocsemenus Poccuiickoit @enepanuu ot 20.05.2020 Ne 254 «O06 yTBep-
XKAeHUU (heepaabHOro NMepeuHs yueOHUKOB, TONYIIEHHBIX K UCTIOIb30BAHUIO MIPH peaIU3allii UMEI0-
IIMX FOCYAAPCTBEHHYIO aKKPEAUTALINI0 00pa30BaTEIbHBIX MPOrpaMM Ha4YaIbHOTO OOIIETr0, OCHOBHOTO
o011iero, cpeHero oo1ero 00pa3oBaHusl OpraHu3alMsIMU, OCYLIECTBISIOINMEU 00pa30BaTeIbHYIO J1es-
TEJNILHOCTHY (B pea. oT 23.12.2020 Ne 766);

- [IpumepHOi#t OCHOBHOI 00pa30BaTEIBLHON MPOTPAMMEBI CpeiHero o01ero oopa3oBaHus, 0100pEHHOM
pemeHreM ¢eaeparbHOro y4eOHO-METOAMYECKOT0 00heIMHEHHS IO 00IIeMy 00pa30BaHUIO (TPOTOKOMT
ot 28 utons 2016 r. Ne 2/16-3);

- OcHoBHOM 001Ie00pazoBaTenpHOM Tporpammoit COO MOV «COIII Ne 9» yTBepkIeHHOH pelieHueM
nenarorudeckoro coera ot 31.08.2021 (ITpotokoi Nel);

- [Iporpammoii BociuTaHus;

- [IpumepHO# IporpamMMBbl cpeHero o01ero oopa3oBaHus Mo OUoIoruu (MPOGUIBLHBIN YPOBEHB) U aB-
TOPCKOM ITPOrpaMMBbI CpeTHETO (TI0JIHOTO) 0011Iero ob6pazoBanus 1mo 6uosoruu 10-11 kmaccer (mpoduiib-
HBI ypoBeHb), aBTopbl: boponuu [1.M., Beicoukast JI.B., Ieimmun I.M. u ap./nmox pea. Illlymuoro B.K.,
Hemviunna .M. buosnorus (yrnyOnénnsiii yposens) 10-11 k. — M. IIpocsemenue 2017

2. MecTo0 y4eOHOro mpeaMera B y4eOHOM ILIaHe

[Ipemmaraemas pabouast mporpamma 1o npeametry «buosorusy (yriayOn€HHBIN ypoBEHb) paccuuTaHa
Ha 204 yaca:

10 xmacc — 102 gaca ( 3 H/4aca);

11 xmacc — 102 gaca (3 H/4aca).

3. YueOHO — MeTOAMYECKNH KOMILICKC VI PeaJTu3aluu MPorpaMmMbl

1. boponun I1.M., Beicoukas JI.B, Ipivmmn I'.H, PyBunckuit A.O. u ap.; noa pea. B.K.Illymuoro
u I'M. [Ipimmuna. Yuebuuk buonorus. O6mas 6uomnorus 10-11 xknaccrl. [IpodunbHbIi YpOBEHS.
B nByx yactsax. M.: «IIpocBemenue,. 2017 .-303 c.: wi. — (AKaJeMHUYECKHI MIKOJIBHBIN Y4eOHHK )



2. Oemvmmn M., Cabmmaa O.B., Breiconkas JI.B. u np. buonorus. O6mas 6uomorus. 10-11
Kyacehl. [IpakTukym.

4. llenbro n3yuennss npeamera «buosorns» (yriay0JieHHbIi YPOBEeHb) Ha YPOBHE CpeIHero
oouiero oopasosanus (10-11 kaacc) saBJseTcs:

- OpHeHTHPOBaHHE yUYaIUXCs Ha MOATOTOBKY K MOCIEAYIOIIEMY MPOoecCHOHATbHOMY 00pa30BaHHUIo,
pa3BUTHE HHIUBHIYAIbHBIX CIIOCOOHOCTEH 00yuaromuxcs myTém Oosee riryOoKoro, 4eM npeaycMaTpu-
BaeTcsi 0a30BbIM ypOBHEM, OBJIQ/ICHHS OCHOBAMU OHMOJOTMM M METOJIaMU M3YYEHHS OPraHMYeCKOIo
MHUpa.

N3yuenne 6uonoruu Ha npouiIsHOM ypoBHE oOecriedrBaeT MPUMEHEHNE MOTYYeHHbIX 3HaHUH JUTs pe-
LIEHUs IPAKTUYECKUX U Y4€OHO-HCCIIEeI0BATENbCKUX 3a/1a4, YMEHUE CUCTEMAaTU3UPOBaTh U 00001aTh
IIOJlyYeHHbIE 3HAHUS; OBJIAJICHUE OCHOBAMHU MCCIEI0BATEIbCKON JAEATENbHOCTH OMOJIOrHYECKOMN
HaNpaBJIEHHOCTH U IPaMOTHOTO O(OPMIICHHS TOJTYYEHHBIX PE3YJIbTAaTOB.

Wzyuenne npeaMera Ha TPOPHUILHOM YPOBHE MO3BOJIAET (POPMUPOBATH Y 00YUaAIOIIMXCSl yMEHUE aHa-
JU3UPOBATH, IPOTHO3UPOBATH U OLIEHUBATH C MO3ULMH SKOJIOIrMUYECKON 0€3011aCHOCTH NOCIEICTBUS Jie-
SATEILHOCTHU Y€JIOBEKa B 3kocucTteMax. Ha npodunbHOM ypoBHE u3ydeHue npenmera «buonorusy B ya-
cTi (GOpPMUPOBAHUS Yy OOYyYaIOLIMXCAd HAYYHOIO MHUPOBO33PEHHS, OCBOCHHUS OOIEHAYyYHBIX METOJIOB,
OCBOEHMS ITPAKTUYECKOTO IPUMEHEHUS HAYYHBIX 3HAHNH OCHOBAHO HA MEXIPEIMETHBIX CBA35X C IPEe-
MeTaMu 00JiacTel eCTEeCTBEHHBIX, MAaTEMATUYECKUX U TYMaHUTapHBIX HAYK.

N3yuenune kypca «buosiorus» B cTapiiei IIKOJIe HAIIPABICHO Ha PELICHUE CIEAYIOINX 3a1a4:

1) bopMupoBaHue CUCTEMbI OUOIOIMYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-HAY4YHOM KapTHUHBI
MHUPA;

2) pa3BUTHE JTUYHOCTH OOYYAIOMIMXCS, MX MHTEJUIEKTYalbHOE U HPABCTBEHHOE COBEPILIECHCTBOBAHHE,
(hopMUpOBaHHE Y HUX TYMAHUCTUYECKUX OTHOILIECHUI U IKOJIIOTUYECKH 11e1eco00pa3HOro MOBEICHUS B
OBITY U TPYAOBOI 1€ATEIbHOCTH;

3) BbIpaOOTKY MOHMMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU OMOJIOTHH, a Takke GpopMupoBa-
HUE OTHOIIICHUS K OMOJIOTUH KaK BO3MOXKHOHM 001acTi Oyaynieit MpakTHIeCKOU e TCIIbHOCTH.

Henu 6uonoruueckoro o0pa3oBaHus B cTapiiei nkose GopMyIupyIOTCs Ha HECKOJIBKUX YPOBHSX: TJI0-
0arbHOM, METANPEIMETHOM, IMYHOCTHOM U MPEAMETHOM, Ha YPOBHE TpeOOBaHHMIA K pe3yabTaTaM OCBO-
€HUS COJIePKAHUS TPEAMETHBIX IPOrPAMM.

I'moGanbHbIe eI OUOIOTUYECKOTO 00Pa30BaHUS SBISIOTCS OOIIMMU TSI OCHOBHOM M CTapIIeH ITKOJIBI
" onpeacIdrOTCA COUaIbHBIMU Tpe6OBaHI/I$IMI/I, B TOM 4YHCJI€ U3MCHCHHUEM COHHaHBHOﬁ CUTyallu pas-
BUTHSI — POCTOM MH(OPMAIIMOHHBIX MEPErpy30K, H3MEHEHHEM XapaKTepa U CIioco00B OOIIEHHUs U CO-
[UATBHBIX B3aUMOACHCTBHIA (00BEMBI M CTIOCOOBI MOTYyICHHS HHPOPMAITUH ITOPOKIAIOT PSIIT 0OCOOCHHO-
CTEH pa3BUTHS COBPEMEHHBIX IIOJIPOCTKOB).

Haunbomnee mpoayKTUBHBIMU I PEIICHUS 3aJ1ad Pa3BUTHS MOIPOCTKA SIBIISIOTCS COIMOMOpPAJbHAS U
MHTEJUIEKTyalIbHasi B3pOCIOCTh. [IoMUMO 3TOro0, rio0ainbHble Eenu (GOPMYIHPYIOTCS ¢ YYETOM pac-
CMOTpEHHS OHOJIOTHYECKOro 00pa3oBaHusl Kak KOMIIOHEHTa CUCTEMBI 00pa30BaHus B IEJIOM, TIOITOMY
OHHU SIBJIAIOTCSI HarOoJyiee OOIUMHU U COLMAIbHO 3HAUUMBbIMHU. C y4€TOM BBIIICHA3BAHHBIX IMOAXO0JI0B
rII00aTBbHBIMU LETSIMU OUOJIOTUYECKOTO 00pa30BaHUS SBISIOTCS:

* conraau3anms o0yJarIuXcs KaKk BXOKICHUE B MUP KYJIBTYPBI U COIIMAIIBHBIX OTHOIICHHM, 0Oecte-
YyHBaloOllee BKIIOYEHHUE YUalIUXCs B Ty I HHYIO TPYMIY JINOO OOIIHOCTh — HOCUTENS €€ HOpM, 1IeH-
HOCTEW, OpUEHTAIINI, OCBAaMBAEMbIX B MPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOM MPUPO/IBL;



* npuolleHne K MO3HABATEIbHOM KyJNbType KaK CHCTEME MO3HAaBaTEIbHBIX (HAYyYHBIX) LEHHOCTEH,
HaKOIUIEHHBIX 001eCTBOM B cepe Ouonornueckoi Hayku. [loMmumo 3toro, 6uonoruueckoe oopasona-
HUE Ha CTapIIel CTYNeH! IPU3BAHO 00ECTICUNTh:

¢ OPUCHTAIMIO B CUCTEME OTUYCCKHUX HOPM U HCHHOCTeﬁ OTHOCUTCIIBHO MCTOAO0B, PEC3YyJILTATOB U 10~
CTHKEHUM COBpeMeHHOfI OHOJIOrHYCCKOM HAYKH; ®* pa3BUTHUC [TO3HABATCJIbHBIX KAYCCTB JIMYHOCTHU, B TOM
YHUCJIC MTO3HABATCIbHBIX HHTCPECOB K U3YYCHUIO O6IJ_[I/IX OMOJIOrTYECKHUX SaKOHOMepHOCTef/’I H CaMOMY
IpoHECCy HAYUHOI'O ITO3HAHUA,

* OBJIaJleHHe YIeOHO-TIO3HABATEIbHBIMU U IEHHOCTHO-CMBICIIOBBIMH KOMIIETEHTHOCTSIMU 1151 (hOpMU-
pOBaHUs MO3HABATEIBbHON U HPABCTBEHHOM KYJIBTYphl, HAYYHOTO MUPOBO33PEHMS, & TAK)KE METOI0JI0-
ruei 6MOJIOrnYecKoro SKCIEPUMEHTA U JIEMEHTAPHBIMU METOAAMH OMOJIOTUYECKUX UCCIIEIOBaHUI;

* (hopMHupoBaHME DKOJIOTUYECKOIO CO3HAHUS, LICHHOCTHOI'O OTHOLICHUS K )KUBOU IIPUPOJE U YETIOBEKY.
IlnanupyemMblie pe3yJibTaThl

JesitensHOCTh 00pa30BaTENILHOTO YUpEKIeHUs 00111ero o0pa3oBaHusi B 00yueHUU OMOJIOTHUHU B CpeiHEN
(ToHOM) mIKOJe MOJKHA OBITH HANpaBjieHa Ha JOCTHKEHHE OOYYaroIIUMUCS CIEAYIOMINX JIMYHOCT-
HBIX pe3yJIbTATOB!

1) peanu3anuy 3THUECKUX YCTAHOBOK 110 OTHOIIEHHUIO K OMOJIOTMYECKUM OTKPBITHSIM, UCCIIEI0BAaHUSAM
U WX pe3yJbTaTaM;

2) mpu3HaHMS BHICOKOM IICHHOCTH JKU3HU BO BCEX €€ MPOSIBIICHUSX, 37I0POBbS CBOETO U IPYTHX JIFOJICH,
peanu3aiiy yCTaHOBOK 3/J0POBOTO 00pa3a KU3HU;

3) copMHUPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX HA MOJIY4YE€HHUE HOBOTO 3HAHUS B 00-
JacTy OMOJIOTHU B CBSI3U ¢ Oyaymien npodecCHoHaIbHOM 1eATeIbHOCTHIO UITH OBITOBBIMHU ITPOOJIEMaMH,
CBSI3aHHBIMU C COXPAaHEHHEM COOCTBEHHOIO 3710pOBbs U SKOJIOTHUYECKOIl O€30MacHOCTH.

MertanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMU CTapIIel IIKOJIbl 6a30BOro Kypca ouo-
JIOTUH SIBIISIFOTCSI:

1) OBJIaJCHHUEC COCTABJIAIOIIMMHA HCCHGHOBaTeHBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTH, BKJIIO4YasA YMCHUS BU-
JACThb npoGHeMy, CTaBUTH BOIIPOCHI, BBIABUT'ATb T'HIIOTC3bI, JaBaTh ONPCACIICHUA ITOHATUAM, KJ'IaCCI/I(l)I/I-
UpoOBaTh, Ha6JIIOHaTB, IMPOBOAWTL 3KCICPUMCHTEI, ACIATh BBIBOJAbI U 3aK/IIIOYCHHA, CTPYKTYPUPOBATH
Marcpual, 06’I)$ICH$ITI), JOKa3bIBaTh, 3alllUIIIAaTh CBOH HUJICH,

2) ymeHHs paboTaTh ¢ pa3HBIMUA MCTOYHUKAMH OHOJIOTMYECKON MH(pOpPMAIMU: HAXOIUTh OHOJIOTHYE-
CKyI0 MH(GOpPMALIMIO B PAa3JIMYHBIX UCTOYHHMKAX (TEKCTe yuyeOHHKa, HAyYHO-TIOMYJISIPHOM JHUTEpaType,
OMOJIOTUYECKHUX CJIOBAPSX M CIIPABOYHHMKAX ), aHAJTM3UPOBATh M OIEHWBATh WH(OpMaInio, mpeodpazo-
BBIBaTh HH(POPMAIIHIO U3 OJHOU (DOPMBI B IPYTYIO;

3) cnocoGHOCTH BHIOMPATH 1IE€JIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX JCUCTBUAX U MOCTYIKAX IO OT-
HOILIEHUIO K XKUBOU NPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAIOIIIHX;

4) yMeHus aJIeKBaTHO MCIIOJIB30BaTh PEUEBbIE CPENICTBA ISl AUCKYCCUU U apryMEHTAI[MN CBOEH MOo3H-
LIMU, CPAaBHUBATh Pa3HbIE TOYKU 3PEHUs, apTyMEHTHPOBATh CBOIO TOUKY 3PEHHSI, OTCTauBaTh CBOIO MO-
3ULIHIO.

Hpe)lMeTHLIMI/I pe3yabTaTaMy SABJISIIOTCS.

BbinycKHHK Ha yriy0JIeHHOM YPOBHE HAYYHTCS:



- OIICHUBATh POJIb OMOJIOTMUECKUX OTKPBITHH M COBPEMEHHBIX HCCIICIOBAHUN B
Pa3BUTHM HAYKU U B IPAKTUYECKOMN ACSATENBHOCTH JIIOJEH;

- OIICHUBATH POJIb OUOJOTUU B (POPMHUPOBAHUK COBPEMEHHON HAYYHOW KapTHHBI
MUpa, TPOrHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OMOJIOTHH;

- YCTaHABIUBATh U XapaKTEPHU30BaTh CBsI3b OCHOBOMOJATAIOIINX OUOIOTHYECKUX
MOHATUN (KJIEeTKa, OpraHW3M, BHJ, JKOcHUCTeMa, Ouocdepa) ¢ OCHOBOIMOIATAIOLUIUIMHU
MOHATUSIMU JPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CHCTEMY B3IJISIOB HA KMBYIO MIPUPOJIY M MECTO B HEH UeTIOBEKa,
NPUMEHSST OWOJOTHMYECKHE TEOPHH, Y4YEHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHHUMATh
TPAHUIIBI UX TPUMEHUMOCTH;

— IPOBOAUTH  y4e€OHO-UCCIIEOBATENbCKYI0  JESTENIbHOCTh 10  OMOJIOTHH:
BBIIBUTATh TUIOTE3bl, IUIAHUPOBAaTh paboTy, oOTOMpaTh U  MPEeoOpa3OBHIBATH
HEOOXOMUMYI0  HMH(OPMAILMIO, TMPOBOAUTH  AKCIHEPUMEHTBHI,  HHTEPIPETUPOBATDH
pe3yJIbTaThl, J€JaTh BBIBOABI HA OCHOBE NOJIYYEHHBIX PE3YJIbTATOB;

- BBISIBIIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH PAa3HBIX YpPOBHEH
OpraHU3aIlNH KU3HU;

- yCTaHABJIMBATh CBSI3b CTPOCHUST W (PYHKIIMHA OCHOBHBIX OHOJIOTHUECKHUX
MaKpOMOJIEKYJI, X POJib B MPOIIeccax KIETOYHOTO METa00In3Ma;

- pelaTh 3aJayd Ha OINPENENICHHE IMOCIeI0BaTeIbHOCTH HyKIeoTuaoB JIHK u
uPHK (MPHK), antukogonoB TPHK, mocnemoBatensHOCTH aMHUHOKHCIOT B MOJIEKYJIE
Oenka, MpPUMEHsSs 3HAHUS O PEaKUUsAX MATPUYHOTO CHHTE3a, T€HETHYECKOM KOJIE,
MIPUHLIMIIE KOMIUIEMEHTAPHOCTH;

- JIeNIaTh BBIBOBI 00 M3MEHEHUSIX, KOTOPBIC MPOU30MIYT B MPOIIECCAX MATPHUHOTO
CHHTE3a B ClIy4ae U3MEHEHHUS Mocaeq0BaTebHOCTH HYyKiIeoTu0B JIHK;

- CpaBHHBATH (ha3bl ACICHUS KIECTKH; PEIIATh 33/1a4 Ha OTPECIICHUE U CPABHCHHE
KOJIMYECTBA TeHETHYEeCKOTro Marepuaia (xpomocom u JIHK) B kireTkax MHOTOKJIETOUHBIX
OpPraHU3MOB B pa3HbIX (ha3ax KJIETOYHOTO [UKJIA;

— BBIABJIATH CYLIECTBEHHBIEC IPU3HAKK CTPOEHUS KIIETOK OPraHM3MOB pa3HBIX
ApCTB >KMBOW MPUPOIbI, YCTAHABIMBATH B3aWMOCBSI3b CTPOCHHS U (DYHKUUH yacTell u
OPraHOUJIOB KJIETKH;

- 000CHOBBIBATh B3aWMOCBSI3b IUIACTUYECKOTO M JIHEPreTUYECKOrO0 OOMEHOB;
CPaBHHBATh MPOIECCHI TIACTUYECKOTO M DHEPreTHUECKOTO OOMEHOB, MPOUCXOISAIINX B
KJIETKaX KUBBIX OPTaHU3MOB;

— ONPENENATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHHI OCHOBHBIX OTJEJIOB Ha
Pa3HBIX 3Talax )KU3HEHHOIO IUKIIA;

— pelaTh reHeTHYeCKHUe 3aJaud Ha JTUTHOpUAHOE CKpellMBaHHe, CIEIIEHHOE (B
TOM YHCJI€ CLEIJIEHHOE C I0JOM) HacleOBaHUE, AHAIMU3UPYIOIIEE CKpEIMBaHUE,
IIPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUICHHOTO HACIEAOBAHUS;

- pacKkpeiBaTh TMPUYHUHBI HACIEACTBEHHBIX 3a00JEBaHUI, apryMEHTHPOBATh
HEO0OXOAMMOCTh MEp MPEAYNPEKACHUSI TAKUX 3a00JICBaHUH;

- CpPaBHUBATH Pa3HbIE CIIOCOOBI Pa3MHOXKEHHS OPraHU3MOB;

- XapaKTepHU30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3a OPTaHU3MOB;

— BBISBJISTh TPUYMHBI U CYIIECTBEHHbIE TMPU3HAKKM MOJIU(MUKAIMOHHOW H
MYyTallMOHHOW HM3MEHYMBOCTH; OOOCHOBBIBATH POJIb M3MEHUYHMBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM 0TOOpE;



- 000CHOBBIBATh 3HAUYECHHE pA3HBIX METOJOB CEJEKIMH B CO3JaHUU COPTOB
pacTeHuM, OPO/I )KUBOTHBIX U MITAMMOB MUKPOOPTaHHU3MOB;

- 00OCHOBBIBATh TMPHYUHBI M3MEHSIEMOCTH W MHOTOOOpa3us BHJIOB, NMPHUMCHSS
CHHTETHYECKYIO TEOPHIO IBOJIOINH;

- XapaKTepu30BaTh  MOMYNIALNHMIO KaK  ©OUHHILY OBOJIOIHMH, BHI  Kak
CHUCTEeMAaTUUYECKYIO KaTErOPHIO M KaK pe3yabTaT SBOIIOIUHY;

- YCTaHABIUBATh CBS3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

- COCTaBJISITH CXEMBI ITEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEME (CETH IMUTAHMS),
MIPOTHO3UPOBATH UX U3MEHEHUS B 3aBUCUMOCTH OT H3MEHEHHS (JaKTOPOB CPEIbl;

- apryMEHTHUPOBaTh COOCTBEHHYIO TO3HUIMIO IO OTHOIICHUIO K JKOJIOTHYECKUM
npo0jieMaM U TIOBEACHUIO B PUPOIHOM Cpelie;

- 000OCHOBBIBaTh  HEOOXOIMMOCTH  YCTOMYMBOTO pa3BUTHUA KaK  YCJIOBUSA
coxpaHeHus ouocdepsr,

- OIICHUBATh MPAKTHUECKOE U ITUYECKOE 3HAUCHUE COBPEMEHHBIX UCCIICIOBAHHIA B
OMOJIOTUH, MEJTUIIUHE, FIKOJIOTUH, OMOTEXHOJIOTHMH; 0OOCHOBBIBATH COOCTBEHHYIO OIICHKY;

- BBISBISITH B TEKCTe  OWMOJIOTMYECKOTO  COJEpKaHus  mpobiemMy |
apryMEHTHPOBAHHO €€ OOBSICHSTH;

- MPEACTABIATh OMOJOTUYECKYI0 HHPOPMAIIMIO B BUJE TEKCTA, TAOIUIIBI, CXEMBI,
rpaduka, muarpaMMbl W JeJiaTh BBIBOJBl HAa OCHOBAHHWH IPEICTABICHHBIX JIAHHBIX;
npeoOpazoBbiBaTh rpaduk, TabNIuIly, AUarpaMmy, CXeMy B TEKCT OHOJIOTHYECKOTO
COJIEpXKaHUSL.

BbinyckHUK Ha yri1y0JeHHOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYUTHCSH:

— Op2aHU306b16aMb U NPOBOOUMb  UHOUBUOYALLHYIO — UCCIE008AMENbCKYIO
desmenvHOoCmMb  NO  Ouonocuu  (Uiu  paspabameiéamsv UHOUBUOYANbHYLIL NPOEKM):
8b1068UCAMb  2UNOME3bl, NIAHUPOBAMb pabomy, omobupams U npeobPaA306vI6aAMb
HeoOX00uUMylo  uHgopmayuro, NPOBOOUMb  IKCHEPUMEHMDbL,  UHMEPRPEmUpo8ams
pe3yabmamsl, 0elams 6bl600bl HA OCHOBE NOJYYEHHbIX pPe3Vibmamos, npeocmasisims
NPOOYKM C8OUX UCCAE00B8AHUI,

— NPOCHO3UPOBAMb  NOCACOCMBUSL  COOCMBEHHBIX UCCIEO08AHULL C  YUemoM
SMUYECKUX HOPM U IKOJIO2UHEeCKUX mMpedOoB8aHUlL

— 8bIOEIAMb CYUWECMBEHHbIE 0CODEHHOCIU HCUSHEHHBIX YUKI08 npedcmasumeretl
PA3HBIX OMOEN08 PACEHUL U MUNO8 IHCUBOMHDBIX, U300PaANCAMb YUK PA3BUMUSL 8 BUOE
cxem;

— AHATUUPOBAMb U UCNONIL30BAMb 6 pPeUleHUU YUeOHbIX U UCCIe008aAMeNbCKUX
3a0ay ungopmayuio 0 CO8PeMeHHbIX UCCIeO08ANHUAX 8 ODUOI02UU, MEOUYUHE U IKOTIO2UL;

— apeymMeHmupo8ams — He0OX0OUMOCMb — CUHME3d  eCMeCMBeHHO-HAYUHO20 U
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOXY UHDOPMAYUOHHOU YUBUIUIAYULU,

— MOOEUPo8ams  USMEHEHUe IKOCUCIEM NOO  GIUSHUEM DPA3TUYHBIX  CPYNN
Gaxmopos oxpyscaroueri cpeovl;

— BbIAGIAMb 6 Npoyecce UCCIe008AMENbCKOU  OesIMEeNbHOCMU  NOCIe0CmEUs.
AHMPONO2EHHO20 B030EUCMBUS HA IKOCUCTEMbl C80€20 Pe2UOHA, Npedaazams cnocodbl
CHUDICEHUSI AHMPONOLEHHO20 B030eUCMBUS HA IKOCUCMEMDbI,



- UCNONL306aMb NPUOOPEmeHHble KOMREeMeHYUY 8 NPAKMU4ecKoll 0esmeibHOCmu
U NOBCEOHEBHOU JHCU3HU Ol NPUOOPEemeHUss Onblma OesimelbHOCmU, Npeoduecmayuelt
npogheccuoHanbHoll, 8 0CHO8e KOMOPOU eHCUM OUON02US KAK Y4eOHblll npedmen.

Conep:xkanue kypca ouosiorum 10 kiacc (yriiy0JeHHbI YPOBEHb)

Paznen 1 buosiorusi kKak KOMILIEKC HAYK O KMBOM npupoze (5 yacos)

buonorus xak komriekcHas Hayka. CoBpeMeHHbIE HanpaBiieHus B Onosiorun. CBsi3b OMOJIOTHU C
IpYTMMH HayKaMu. BrIMoHEeHUE 3aKOHOB (DM3WKU M XMMHH B XUBOH mpupojae. CUHTE3 ecTe-
CTBEHHO-HAyYHOTO U COIIMOTYMaHUTApPHOTO 3HAHUS HAa COBPEMEHHOM dTalle pa3BUTHUS [IMBUIIH3A-
uuu. [IpakTryueckoe 3HaUeHUE OMOJIOTMYECKUX 3HAHUH.

buonornueckne cuctemsl Kak mpeaAMET u3ydeHusi ononaorud. OCHOBHBIC IPUHIIUIIBI OPTaHU3AIUN
1 (QYHKIITMOHUPOBAHUS OMOTOTHYECKUX CUCTEM. bHOIOrnyeckre CUCTEMBI pa3HBIX YPOBHEH Opra-
HU3al1H.

['unoTe3sl U Teopuu, UX pojib B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOUH KapTHHBI
Mupa. MeTobpl Hay4HOTO MO3HAHUSI OPTaHUYECKOT0 MUpa. DKCIIEPUMEHTaIbHbIe METOABI B OMO-
JIOTUH, CTaTUCTHUECKast 00paboTKa JaHHBIX.

JlabopaTopHble padoOThI:

1.<<I/I3y‘-IeHI/I€ KJICTOK paCTeHI/Iﬁ 1 )KUBOTHBIX ITOA MHUKPOCKOIIOM Ha I'OTOBBIX MUKpPOIIpCIiapaTax u
HUX OIMMCAHHC).

2. «CpaBHeHHE, pacCCMAaTPUBAHKUE U ONTMCAHUE MUKPOIIPENApaTOB KIETOK PACTEHUI».
Pasnen 2 CrpykrypHble B PyHKIIHOHAJIbHBIEC OCHOBBI KU3HH. (39 yacoB).

MounekyiispHbIE OCHOBBI JKM3HU. MakpodJaeMeHTbl U MHUKpOd1eMeHThl. Heoprannueckue Bele-
ctBa. Bona, ee ponp B xkuBoii npupoae. ['uapodunsHocts 1 ruipodoOdHOCTs. Pons MuHEpaIbHBIX
coneil B kieTke. OpraHnyeckre BellecTBa, MOHITHE O PETYISPHBIX U HEPETYISPHBIX OHOMONIUMe-
pax. Yraesoasl. MoHOCaxapuiel, oaurocaxapuabl U noiaucaxapuasl. OyHknuu yriaeBonos. JIu-
nuabl. OyHknun munuaoB. benku. Oynkuuu 6enkoB. Mexanusm aeiictsus pepmenToB. Hykien-
HoBbie kuciotel. JIHK: cTpoenue, cBoiicTBa, Mectononoxenue, pyakiuu. PHK: ctpoenue, BusI,
¢ynkuuu. AT®: crpoenne, Gpynkun. J[pyrue opranndeckue BemecTa Kietku. Hanorexnonoruu
B OHosioruy.

Krnertka — cTpykTypHas u ¢yHKIMOHANIbHAs equHUIa opraHnu3Ma. Pa3zsutue nuronoruu. Cospe-
MEHHBIE METObI U3yUeHUs KJIeTKU. KiieTouHas Teopusi B CBETE COBPEMEHHBIX TaHHBIX O CTPOCHUU
u pyHKIMIX KieTku. Teopus cumoOuorenesa. OCHOBHBIC YacTU U OpraHou bl kKieTku. CTpoeHue u
¢dbyHkunu Ononornueckux MmemOpa. Lluronnasma. SAnpo. Crpoenue u GyHKIHUU XpoMocoM. MeMm-
OpanHble 1 HeMeMOpaHHble opraHoubl. Llutockenet. Brimtouenus. OCHOBHBIE OTIMYUTENIBHbBIE
OCOOCHHOCTH KJIETOK MPOKapuoT. OTIINYUTENbHbIE 0COOEHHOCTH KIETOK SYKApPHOT.

Bupycsl — HekinetouHas popma xu3HH. CriocoOb! nepeayu BUPYCHBIX HH(MEKIUH U MephI MPo-
(buakTUKN BUPYCHBIX 3a00seBanuil. Bupycomnorus, ee mpakTHuecKoe 3HaYeHHE.

Knerounsiit Mmetabonm3m. GepMEHTATUBHBIN XapaKTep peakiuii 0OMeHa BEIIECTB. DTarbl YHEP-
reTUYeCcKoro ooMeHa. A3poOHoe U aHadpOoOHOE JpIxaHue. Polb KI€TOYHBIX OPraHOUAOB B MPOILIeC-
cax sHepreTudeckoro oomeHa. ABToTpodsl u rereporpodsr. @orocuntes. dasvl poTocunTesa. Xe-
MOCHHTE3.

HacnencrBennas undopmaius u ee peaausanus B KJeTke. [ eHeTuueckuii KoJl, ero CBoucTBa. BO-
Jrouus npejacrasieHuil o rene. CoBpeMeHHbIe PE/CTaBIECHUs O reHe U reHoMe. buocunres 6enka,
peaKIuy MaTPUIHOTO CUHTEe3a. Peryisiius paboTsl TEHOB U MPOIIECCOB OOMEHA BEIIIECTB B KIIETKE.



I'enHas uH)XeHepus, FeHOMUKa, IpoTeoMuka. Hapyienrue 6MOXMMUYECKUX MPOIIECCOB B KIIETKE
IIO/] BIIMSIHUEM MYTAr€HOB U HAPKOT'€HHBIX BEILECTB.

Krnerounsrnii nukin: uatepdasa u genenue. Muros, 3HaueHne MuTo3a, (passl Muto3a. Comatnye-
CKHE U TOJIOBBIE KJIETKH. Meio3, 3HaueHne meitosa, (assl Meiio3a. Meiio3 B )KH3HEHHOM ITUKIIE
oprann3zMoB. @opMHUpOBaHUE MOJOBBIX KJIETOK Y LBETKOBBIX PACTEHHN M MO3BOHOYHBIX KUBOT-
HBIX. Perynsiius neineHus KIEeTOK, HapyIICHUS PETYJISIUU KaK mpudrHa 3a0oneBanuii. CTBOJIOBBIE
KJIETKH.

JlaGopaTopHble padoOThbI:

[S—

. «O0Hapy>keHHe OEJIKOB C MOMOIIBIO KAUYECTBEHHBIX PEAKLIMI».
. «/3yueHune KkaTanuTUYECKON aKTUBHOCTU (PEPMEHTOBY.
. «OOHapy’keHHE YIIIEBOAOB C IOMOIIBIO KAUECTBEHHBIX PEAKIIHI».

. «ObHapy)eHHUe JTUMUA0B C TIOMOIIBIO KAYECTBEHHBIX PEAKITUII.

. «I/I?;yLICHI/IC IJ1asMoJin3a 1 JCIJIa3MOJIM3a B KJIICTKaxX KOXKHUIIbI JIYKa».
. ((Ha6J'II-OI[eHI/IC MHTO34a B KJICTKaX KOHYHWKa KOPCIIKA JIYKAa Ha 'OTOBBIX MUKPpOIIpEHIapaTax .

2
3
4
5. «Brinenenne JTHK».
6
7
8. «M3ydenHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIPETapaTax.
9

. «3yuenue ctanuii Meiio3a Ha TOTOBBIX MUKpPOIIpernapaTaxy.
[TpakTudeckue paboOTHI:
1. «Pemenue 3amay mo MOJEKyIsIpHON Onosioruu. Pemenne 3aaa4d mo TpaHCKPHUIITUH'" .
2. «Pemenue 3a1a4 1o MOJIEKYJIApHON Ononoruu. Pemenue 3a1a4 o reHETHYECKOMY KOy
Paznen 3 Opranmusm (60 yacos).

Ocobennoct OOHOKJICTOYHBIX, KOJIOHUAJIbHBIX W MHOTOKJICTOYHBIX OPraHMU3MOB. Bianmocss3b
TKaHefI, OpraHoB, CUCTEM OPraHOB KaK OCHOBA IEJIOCTHOCTH OpraHu3mMa.

OcCHOBHBIE MPOLIECCHI, IPOUCXOIALINE B OPraHU3Me: IUTAHUE U NUILEBAPEHUE, IBUKEHHE, TPAHC-
IIOPT BEILLECTB, BBIICICHUE, Pa3Ipa)kKUMOCTb, peryisinus y opranusmos. [lognep:xanue romeo-
CTa3a, IPUHIUI 0OpaTHOW CBA3H.

Pazmnoxxenue opranusmMoB. becnonoe m mosoBoe pasmMHOkeHHE. J[BOMHOE OIUIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHu. Bupl omnonoTBopeHus y sKUBOTHBIX. CIOCOOBI pa3MHOKEHHS Y pacTeHUIN
u kuBOTHBIX. [TapTeHorene3. OHTorenes. OMOproHanbHOE pa3BuTHe. [locTaMOpHOHaNBbHOE pa3-
Butue. [Ipsamoe u Henpsimoe pa3BuTre. JKU3HEHHbIE HUKIIbI Pa3HbIX TPYIIT OPraHu3MoB. Perymnsanus
WHJIUBUIyaJIbHOTO pa3BuTHUs. [[puunHbI HapylIeHUd pa3BUTHUSI OPraHU3MOB.

I/ICTOpI/ISI BO3HUKHOBCHUA U PA3BUTUA TCHETUKU, MCTOABI TCHCTUKH. I'enetnueckue TCPMHHOJIOTUsA
u cuMBoiMKa. ['eHoTun u ¢deHoTun. BeposTHOCTHBIM XapakTep 3aKOHOB T€HETHKH. 3aKOHBI
HaCJICACTBECHHOCTHU T. MCH,Z[CJISI " YCJIOBHUS WX BBIIIOJIHCHUA. ]_[I/ITOHOFI/I‘-IGCKI/IG OCHOBBI 3aKOHO-
MEpPHOCTEH HacIeJOBaHU. AHAIU3HUPYIOIIEe CKPEeIUBaHE. XPOMOCOMHAs TEOpHs HACIIEICTBCH-
HoctH. CIIEIUICHHOE HacieaoBaHue, kpoccuHrorep. Onpenenenue nosa. CLeraeHHOe ¢ MOJIOM
HaCJICJOBaHUCEC. B3aHMOI[eI>’ICTBHC aJUIeNIBbHBIX U HeaJuIeNbHBIX T'eHOB. I eHeTHYeCcKue OCHOBBI UH-
JVBHUIYaJIbHOTO pa3BUTHs. [ eHeTHUEeCKOE KapTUPOBAHHUE.



['eneTnka yegoBeKa, METOIbI M3YUCHHS TEHETUKH YelIOBeKa. PErpo1yKTUBHOE 3/J0POBbE YETIOBEKA.
HacnenctBennbie 3a00sieBaHus YeJIOBEKA, MX MPEAYNPEkKICHUE. 3HAUCHUE TEHETUKH JJIST MEIU-
[IMHEI, STUYECKHE aCIEKThI B 00JIaCTH MEIUITUHCKON T€HETHUKH.

I'enorun u cpena. HenacnencreenHnas nusmeH4nBocTs. Hopma peakuuu npusHaka. BapuanuoHHbIi
psA M BapualMOHHas KpuBas. HaciencrBeHHas M3MEHYMBOCTh. BU/IbI HACJIEICTBEHHONW U3MEHYH-
BocTU. KoMOMHAaTHBHAS M3MEHYMBOCTH, €€ HICTOUHUKU. MyTanuu, BUJ6l MyTaluil. MyTtareHsl, ux
BJIMSIHME Ha OpraHu3Mbl. MyTaluu Kak NpUYMHA OHKOJIOTMYECKHX 3aboseBaHuil. BHesnepHas
HaCJIECTBEHHOCTh U U3MEHUYMBOCTb. JIIUT€HETUKA.

JlabopaTopHblie padoThI:

1. «Habmonenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIperapaTaxy.
2. «3yueHune CTpOEHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax».

3. «M3yuenue craguil Me03a Ha TOTOBBIX MUKpPOIIPENapaTaxy.

4. «3yueHne N3MEHYMBOCTH, IOCTPOEHUE BApUALIMOHHOIO Psijia U BapUALIMOHHON KPUBOID».
IIpakTH4eckue padoThbI:

1.«CocTtaBrieHH€ PJIEMEHTAPHBIX CXEM CKPEIIMBAHUS.

2. «Pemenne reHeTHYECKUX 3a0a9.

3. «M3y4yeHue pe3yabTaToB MOHOTUOPUIHOTO W JUTHOPUIHOTO CKPEITUBAHUS Y APO30DUIIBI).
4. «PelcHre reHeTHYECKUX 33424 Ha CICIIJICHHOE C II0JIOM HacJe0BaHUE.

5. «CocraBneHue U aHaIu3 POJIOCIOBHBIX YETIOBEKAY.

Conep:xkanue kypca ouosiorun 11 kiacc (yriry0JeHHbIH YPOBEHb)

Paznen 1 Teopusi 3Boronuu (38 yacos).

PazButue sBomormonneix uaeil. Hayunsie B3rsaasl K. Jluanes u XK.b. Jlamapka. DBosroninoHHast
teopus Y. JlapsuHa. CBUAETENBCTBA 3BOJIOLMH )KMUBOM MPUPOIBL: MAJCOHTOJIOTHYECKHE, CPABHHU-
TeIbHO-aHATOMUYECKHUE, IMOpHoNIornyeckue, onoreorpaduyeckue, MOJIEKYISIPHO-TEHETUIECKHE.
PasButne npexncraBnenuii o Buae. Bua, ero kputepuu. [lomynsuus kak ¢popma CymiecTBOBaHUS
BH/JIa M KAaK JIEMEHTapHas eIMHULA 3BOIIOIMU. CUHTeTHYECKasi TEOPHs SBOIIOLUNA. MUKPO3BOJTIO-
U ¥ MaKpOdBOMIONHMS. [[BHXKYIUE CHIIBI 3BOJIONUHU, UX BIMSHHE HAa TeHO(OHH MOMYJISIUU.
Hpeiid reHoB u ciydaiiHble HEHANpPaBICHHbIE W3MEHEHUs T'eHO(OHAA MOMYISIIUUA. YpaBHEHUE
Xapau—Baiin6epra. MonekynsapHO-TeHeTHUECKHUE MEXaHU3MBbI ABOIOLIUUA. DOPMBI €CTECTBEHHOTO
oTOopa: IBIKYIIasA, CTaOWIH3UPYIOLIas, TU3PYNTUBHAS. DKOJIOTHYECKOE U reorpaduieckoe Bu-
nooOpaszoBanue. HampapneHust U myTu sBotonud. GOpMBI 3BOTIONWHU: JUBEPrEHITNS, KOHBEPTeH-
s, napauienu3M. MexanusMel afgantanuid. Kossomrorus. Ponb 3BomOIIMOHHON Teopuu B (op-
MHUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

MHoroo6pasue opraHu3MOB U MPUCIIOCOOICHHOCTh OPTaHU3MOB K CpeJie OOUTAHMSI KaK Pe3yJIbTaT
sBomtonuu. [IpuHImune! knaccudukaiuu, cucreMatiuka. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI Op-
raHn4eckoro mupa. CoBpeMeHHBIE MOIX0/IbI K KJIacCU(UKAIIUNA OPTaHHU3MOB.

JlaGopaTopHble padoThbI:

1. "CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO".
2. "Onucanue npucrnocoOIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIbHBIN Xapakrep'.

3. "CpaBHeHHE aHATOMUYECKOTO CTPOCHUS PACTEHUIN pa3HbIX MeCT oOUTaHus".



Pa3nen 2 PazBurue :kusHu Ha 3emie (17 yacoB).

MeTo bl AATUPOBKHU COOBITHI MTPOLIOTO, FTEOXPOHOJIOTHYECKas 1IKajaa. [ umoTe3pl mpoucxoxie-
HUs xKu3HHA Ha 3emuie. OCHOBHBIE ATarbl HBONTIOITMHK Orocdepsr 3emin. KiroueBbie COOBITHS B 3BO-
JIIOLIMM PACTEHUI U KUBOTHBIX. BEIMUpaHue BUIOB U €r0 IPUYHHBI.

CoBpeMeHHbIE IPEACTABICHUS O MPOUCXOKICHNHN YeoBeKka. CHCTEMAaTHUECKOE TOJI0KEHUE YEN0-
BeKa. DBoOIIOIUS yenaoBeka. DakTophl SBOIIOLNMM YesoBeKa. Packl ueaoBeka, MX MPOUCXO0XKICHUE
U €IMHCTBO.

Pa3znen 3 Opranusm (10 yacos).

Homectukauust u cenekuus. LIeHTpbl 0l0OMallHUBAHMS KUBOTHBIX U LIEHTPBI IPOUCXOXKICHUS
KYJbTYPHBIX pacTeHHi. MeToMbl CeNeKINH, UX TeHeTUYeCKue OCHOBBI. VICKyCcCTBEHHBIN 0TOOP.
YckopeHne v OBBIIIIEHHE TOYHOCTH 0TOOPA € TOMOIIBIO COBPEMEHHBIX METOI0B T€HETUKU 1 OHO-
TEXHOJIOTUH. [ 'eTepo3uc 1 ero UCIOIb30BaHUE B CENEKIMH. Pacmpenne reHeTu4eckoro pa3Hooo-
pasusl CeIEKIIMOHHOT0 MaTepHaja: MOJUILUIONIUs, OTAaICHHAs THOPUAN3ALUS, SKCIIEPUMEHTAb-
HBIA MyTareHes, KJIeTOuHasi HHKEHEpHsl, XpOMOCOMHAsl MH)KEHEpUsl, TeHHasi MHxeHepus. buooes-
OIIACHOCTb.

Paznen 4 Opranusm u okpy:xarwmas cpeaa (39 yacon).

OKojorudeckue GakTopbl U 3aKOHOMEPHOCTH UX BIMSHUS HA OPraHU3MBbI (IPUHIIMI TOJIEPAHTHO-
CTH, TUMUTUpYtolue paxtopsl). [IprucnocodaeHuss opraHu3MoB K JEHCTBUIO 9KOJIOTHYECKUX (ak-
TopoB. buonornueckue putmbl. B3aumoneicTBue 5KOIOTHYECKUX (PAKTOPOB. DKOJIOTHUECKAs
HUIIIA.

buoreonenos. Dxocucrema. KomnonenTs! skocucteMsl. Tpoduueckrne ypoBHU. THIBI MUIIEBBIX
ueneil. [Tuniesas cets. KpyroBopot BelecTB M MOTOK SHEPTUU B SKocUcTeME. buotnueckue B3au-
MOOTHOIIIEHUSI OPTaHU3MOB B 3KkocucTeMme. CBolcTBa 3K0ocHCTeM. [IpoayKTHBHOCTE U OMoMacca
sKocucTeM pasHbeIX THHOB. Cykneccus. CaMmoperyisinus skocucteM. Ilocnenctsust BIUSHUS es-
TEIHHOCTH YelIOBEKa Ha 3KocucTeMbl. HeoOXoauMOCTh coxpaHeHus Ouopa3HOOoOpasus 3KOCH-
CTeMbl. ATPOLIEHO3bI, UX OCOOEHHOCTH.

Yuenue B.!. Bepuaackoro o 6uoctepe, Hoochepa. 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMoc]epsl.
Komnonentsl 6nocdepst u ux posib. Kpyropopots! BemecTB B 6uocdepe. bruorennas murparus
aToMOB. OCHOBHBIE OMOMBI 3eMITH.

Pounb yenoBeka B Ouocdepe. AHTponoreHHOE Bo3eiicTBre Ha Ouocdepy. [IpupoaHsie pecypcsl u
palrioHanbHOE MPUPOOIIOIb30BaHKe. 3arpsisHeHne ouocdepsl. CoxpaHeHue MHOTOOOpa3us BU-
JIOB KaK OCHOBa ycToiunBocTH Onocdepsl. BoccranoButenbHas skonorus. [Ipobnemsr ycroitun-
BOT'O Pa3BUTHSL.

[TepcrieKTHBBI pa3BUTHUSI OMOJIOTHUECKUX HAYK, aKTyalIbHbIC TPOOIEMBbl OMOTOTHH.
JlaGoparopHas padora:

1. "BeisiBiIeHME TPUCTIOCOOIECHUH OPTaHU3MOB K BIUSHUIO PA3IMYHBIX SKOJIOTUYECKUX (aKTOPOB."
[MpakTn4yeckue padoThI:

1. "MeTonbl uamMepenus GpaxkTopoB cpeabl OOUTaHus".

2. "U3y4eHue U OnrMcaHue 3KOCUCTEM CBOEH MECTHOCTH"

3. " CocTaBiicHHE NUILEBLIX IIeen".

4. "MopenvupoBaHue CTPYKTYpP U MPOIECCOB, TPOUCXOASIIINX B IKOCUCTEMAX."

7. TemaTu4yeckoe MJIAHUPOBAHHE
10 kacc

Ha3panme pasnena | KoaudectBo yacoB | JlabopatopHbie IIpakTHyeckue
padoThI padoThI




1.buonorus kak kom- | 5 2 -
IUIEKC HAayK O >KMBOMU
MIPUPOJIE.
2.CTpyKTypHBIE u |39 9 2
(hyHKIIMOHATILHBIE OC-
HOBBI KHU3HHU.
3.0Opranusm. 60 4 5
Bcero 104+ IIpomeskyTou- | 15 7
Has  aTTecTalliOH-
Hasi padoTa
TemaTnueckoe NVIaHNPOBaHHUe
11 knacc
Hasanmue pasgena | KoanuyecrBo yacos | JlaGopaTopHbie IIpakTHyeckue
padoThI padoThI
1.Teopus sBomornu. | 38 3 -
2.Pa3zBuTHe *u3Hu Ha | 17 - -
3emie.
3.0pranusm. 10 -
4.0pranu3m u okpy- | 39 1 4
Karouiasl cpena
Bcero 104+IIpomesxyTou- | 4 4
Has  aTTecTallMOH-
Hasi padoTa

8. KPUTEPUU U HOPMbI OLIEHKHA YYALIIUXCSA

OueHka yCTHOTO 0TBeTa y4aluxcs

Ommemxa "5" cmasumcs 6 cnyyae:

1. 3HaHus, MOHUMaHMsL, TITyOUHBI YCBOEHUS 00yJaroIMMCsl BCEro 00bEMa NporpaMMHOT0 MaTepu-
aina.

2. YMeHUs BBIJIENATH TJIaBHBIC MTOJIOKEHHS B U3YyYEHHOM MaTeprale, Ha OCHOBaHUHU (DAaKTOB U MPH-
MEpOB 0000IIaTh, 1eTaTh BEIBO/IBI, yCTAHABINBATH MEKIIPEAMETHBIC U BHYTPH NIPEAMETHBIC CBSI3H,
TBOPYECKH IPUMEHSET [OJyYCHHbIE 3HaHUS B HE3HAKOMOMN CUTYyallUH.

3. OrcyTcTBHE OMMOOK M HEAOYETOB TP BOCIIPOU3BEICHUN U3YYEHHOTO MaTepualla, Npu YCTHBIX
OTBETaX YCTPAHEHHUE OT/EIbHBIX HETOUHOCTEH C MOMOILBIO JONOJHUTEIbHBIX BOIIPOCOB YUUTES,
COOJIIOJICHHUE KYJIBTYPhl YCTHON peyH.

Ommemxa "4":

1. 3HaHMEe BCEro M3y4eHHOT0 MPOrpaMMHOT0 MaTepuaia.

2. YMeHMi BBIAETATH ITIaBHbIE OJI0XKEHNS B U3yYEHHOM MaTepHase, Ha OCHOBaHUH (PaKTOB U IPH-
MepoB 0000111aTh, /1€1aTh BBIBO/IbI, YCTAaHABIUBATh BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHATH MOJY-
YEeHHBIE 3HAHUSI HA MPAKTHKE.

3. He3nauurenbHble (HerpyObie) OMMOKH M HETOUETHI IPH BOCIIPOU3BEACHUN U3YYEHHOTO MaTe-
puaina, coO0IeHe OCHOBHBIX MTPABUJI KYJIBTYPbI YCTHOH peun.

Ommemxa "3" (ypOBEHb IIPEICTABICHHUM, COUETAIOLINXCS C JIEMEHTAMH Hay4HbIX TOHITUMN):

1. 3nanue U ycBOEHHE MaTepralia Ha YpPOBHE MUHUMAIbHBIX TpeOOBaHUIl MMPOTrpaMMBI, 3aTpyIHE-
HUE TIPY CAMOCTOSITEIIbHOM BOCIIPOHM3BEICHUH, HEOOXOJUMOCTh HE3HAUYNTEIILHON TIOMOIIH MPETo-
JlaBaTesl.
2. YMenue paboTaTh Ha YPOBHE BOCIIPOM3BENICHNS, 3aTPyIHEHHS TIPH OTBETAaX HAa BUIOM3MEHEH-
HBIE BOIIPOCHI.



3. Haymmame rpy0oii ommmOKH, HECKOJIBKUX HETPYOBIX IMPH BOCTIPOM3BEACHUH N3YICHHOTO MaTepH-
aJia, He3HAYUTEIIFHOE HECOOTIOICHHE OCHOBHBIX MTPABWII KYJIBTYPHI YCTHOM PEYH.

Ommemxka "2":

1. 3HaHue U ycBOeHHe MaTepuaia Ha YpOBHE HUKE MUHUMAJIbHBIX TPeOOBaHHM POrpaMMBbI, OT-
NIeNbHBIE TPECTaBIeHUsI 00 U3YUEeHHOM MaTepHale.

2. OrcyTcTBUE YMEHHUH paboTaTh Ha YpOBHE BOCIPOM3BEACHMS, 3aTPYJHEHHs MPH OTBETaxX Ha
CTaHJIaPTHBIC BOIIPOCHI.

3. Hanmnure HECKOJIBKUX TPYOBIX OMIMOOK, O0IBIIIOT0 YHCiia HETPYOBIX MPU BOCTIPOU3BEACHUH U3Y-
YEeHHOI'0 MaTepuaia, 3HaYuTeJIbHOe HECOOIII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYpPhl YCTHON peyH.

OneHka BbINOJHEHNS NMPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Ommemxa "5" cmasumcs, eciu yueHux:

1) mpaBUILHO OTMIPEIEIHII IENIb OTIBITA;

2) BBIIOJHMI PabOTY B ITOJHOM 00BEMe ¢ COOI0IEHHEM HE0OX0JMMOM MOCIEI0BATEIBHOCTH IPO-
BEJICHUS OIBITOB U H3MEPEHUI;

3) caMOCTOSITENIBHO U pallMOHAIBHO BBIOpAJ M IOJTOTOBIII JUIsl OIBITa HEOOX0IMMOE 000py10Ba-
HUE, BCE OIBITHI MPOBEJ B YCIOBHUSAX U PEXKHMAaX, 00ECIICUNBAIONINX TOTYYCHUE PE3YJIbTATOB U
BBIBOJIOB C HAUOOJIBIIEH TOUHOCTHIO;

4) Hay49HO TPAMOTHO, JIOTHYHO OIMCAN HAOTIOACHUS 1 C)OPMYTUPOBAI BBIBOIBI M3 OIBITA. B mipe-
CTaBJICHHOM OTYETE MPAaBUILHO M aKKYPATHO BBITIOIHWII BCE 3aITUCH, TAOIUIIBI, pUCYHKH, TPaUKH,
BBIYHCIICHUSI U C/ICJIaJl BBIBOJIBL;

5) mpoSsIBIISIET OPTraHU3AIMOHHO-TPYAOBEIE YMEHUSI (TIOAIEPKIBAET YUCTOTY paboduero MecTa v 1o-
PSAZOK Ha CTOJIE, SKOHOMHO HCHOJIb3YET PACXOAHbIE MAaTEPHAIIbI).

6) SKCIIEPUMEHT OCYIIECTBIISIET M0 TUIaHY C YY€TOM TEXHUKU O€30MacHOCTH U PaBHII PaOOTHI.
Ommemxa "4" cmasumcsi, €CM YISHUK BBITTOTHIII TPEOOBaHMS K OorieHKe "S5", HO:

1. OTBIT MPOBOJIMI B YCIIOBUSX, HE 00€CMEUUBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHIA;

2. uiau OBLIO OMYIICHO ABA-TPH HEJI0UETa;

3. unu He 6osiee 0OIHOM HETpyOOl OMMOKU U OJJHOTO HEAOYETa,

4. WM SKCTIEPUMEHT MPOBEJICH HE TOJTHOCTHIO;

5. WM B OMMCAHUU HAOIIOIEHUH U3 OIbITa JOIYCTHII HETOYHOCTH, BBIBOJIBI CEIal HEMOJHBIE.
Ommemxa "3" cTaBUTCS, €CIIU YUCHHUK:

1. mpaBUIBHO OTIPEAEINII 1IENb OMbITa; PaOOTY BHIMOIHIET IPABIILHO HE MEHEE YeM HAIOJIOBHHY,
OJIHaKO 00BEM BBITIOIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOTYYHTh MPABUIbHBIC PE3YIbTATHI U
BBIBOJIBI IO OCHOBHBIM, IPUHIIMITMATHHO BaXKHBIM 33]1a4aM paboThI;

2. wim oabop 060pynoBaHMs, 0OBEKTOB, MAaTEPUAIIOB, & TAK)KE paOOTHI 110 HaYaJy OIbITA IPOBEI
C TIOMOIIBIO YYHTEIS; UM B XOJI€ TIPOBEACHUS OIBITa U U3MEPEHUH OBLIN JOIYIICHBI OMUOKHU B
ONMCAaHUU HAO0eHUH, (POPMYIHpPOBaAaHUY BBIBOIOB;

3. OIBIT IPOBOJWIICS B HEPAIIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIIO K IMOJYUYECHUIO PE3YJIBTATOB C
OOJIBITIICH TTOTPEITHOCTHIO; WM B OTYETE OBUIM JOIMYIICHBI B OOIIEH CIOKHOCTH HE 0OoJiee IBYX
ommOOK (B 3aMHUCAX €IUHUII, U3SMEPEHUIX, B BRIUUCICHUAX, rpadKax, TaOIMIIax, cXxemax, 1 T. JI.)
HE MPUHIUIHAIBLHOTO JUIsl JaHHOW pa0boThI XapakTepa, HO MOBIUSBIIMX HAa PE3YNbTAT BBINOIHE-
HUS;

4. nomyckaeT rpyOyro ommrOKy B X0/€ dKCIIepUMEHTa (B 00BICHEHHH, B 0OpMIICHUN pabOTHI, B
COOJTI0/ICHNUHU TIPaBUJI TEXHUKHU 0€301MacHOCTH MIPH paboTe ¢ MaTepuaiaMu U 000pPYI0BaHUEM ), KO-

TOpasi UCIIPABIISAETCS MO TPEOOBAHUIO YUUTEIIS.

Ommemxka "2" cTaBUTCS, €CJIN YUYCHUK:



1. He ompeenuT CaMOCTOSITENILHO LIEIb OIBITA; BBIMOJIHII paboTy HE MOJHOCTHIO, HE TIOTOTOBHII
HYXXHOE 000pyIoBaHHEe  00bEM BBHITIOJTHEHHOW YaCTH paOOThI HE TIO3BOJISET CAENATh IPAaBUIIBHBIX
BBIBO/IOB;

2. WM ONIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOACHHSI TPOU3BOIUINCH HETIPABUIIBHO;

3. unu B xoJie pabOTHI U B OTUYETE OOHAPYKUINCH B COBOKYITHOCTH BCE€ HEJTOCTATKH, OTMEUEHHBIE
B TpeOoBaHMX K oreHKe "3";

4. nomryckaet aBe (1 6osee) TpyOble ONTMOKH B X0/1€ IKCIIEPUMEHTa, B 00bSICHEHUH, B 0(OPMIICHUN
paboThI, B COOTIOICHUHN TIPaBUJI TEXHUKH O€30MaCHOCTH MPU padoTe ¢ BEIIeCTBAMH B 000pya0Ba-
HUEM, KOTOPbIE HE MOXKET UCIPABUTD JJaKe MO0 TPEOOBAHUIO YUUTEIS.

OneHka caMOCTOSITEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ommemxa "5" cmasumcs, eciu yueHux:

1. BeIOSTHWII paboTy 6€3 OMMOOK U HEJOUYETOB;

2. nonmycTui1 He 6oJiee 0JTHOTO He/loueTa.

Ommemxka "4" cTaBUTCS, €CIIM YYCHUK BBITIOIHUI pabOTy MOJHOCTHIO, HO JIOMYCTHII B HEH:

1. He Gosiee 0THOM HETPYOOU OMIMOKK M OJJHOTO HEA0YETa;

2. win He 0osee ABYX HEJI0YETOB.

Ommemxa "3" cTaBUTCS, €CITM YICHHUK MTPABWIIBHO BBITIONHWIT HE MeHee 2/3 paOOoThl WITH IOy CTHIT:
1. He Gonee ABYX TpyObIX OIINOOK;

2. win He 6osee oIHOM TpyOO M OAHOM HerpyOoi OIMOKH U OHOTO HEJ0YeTa;

3. unu He 6oJiee IBYX-TpeX HErpyObIX OMNOOK;

4. Uy OTHOM HErpyOoi OITMOKHU U TPEX HEJO0UETOB;

5. WM IpU OTCYTCTBUM OLIMOOK, HO MPU HAJMYUU YEThIPEX-TISATH HenoueToB. Ommemka "2" cta-
BUTCS, €CIIU YUCHHK:

1. momycTus yrcio omKuOOK U HEOUETOB MPEBOCXOIAIIEE HOPMY, P KOTOPO MOKET OBITH BbI-
cTaBJieHa orcHKa "3";

2. WM €CIIH MPaBUIHHO BHITIOIHUII MEHEE MOJIOBUHBI pAOOTHI.

IlepeBoa pe3y/1bTaTOB TECTOBOr0 KOHTPOJIS B 0aJILHYIO CHCTEMY OLleHOK: Pe3ynbTar Tecra,%
OtmeTka B 5 GaIbHOMN TIKaNe

90 - 100% «5»

71 - 89% «4»

50 - 70 % «3»

Menble 50% «2»

9. MaTepuajibHO- TEXHUYECKOe o0ecneyeHmne
TexHuyeckue cpeacTBa 00y4eHuUsi: HOYTOYK, TPOEKTOP, KCEPOKC

ITporpammuoe obecnieuenue (ornepannonnas cucrema Windows XP, MS Office 2007.)

ByMmaskHble TadIuIbI:
1. TaGIUIIBI TTO 00Tl GHONOTHH 1

Peabedubie Tad0ULbI:

1. apxeonTepukc (CIEINOK) LT

2. Gapenbed KPOMaHBOHIA U IIMMITAH3€E T




Konnexknun

1. mpumepbl KOHBEPrEeHIIMHU Bitey
2. arpoLeHo3 lurr
3. IpUMepHI 3alIUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX -
4. BUJIbI 3aILUTHBIX OKPACOK
5. TOMOJIOT S IJICYEBOT0 U TA30BOT'0 MOsiCa MO3BOHOYHBIX 1ot
6. rOMOJIOTHUSI KOHEUHOCTEH TTO3BOHOUHBIX
7. pyAMMEHTapHbIE OpraHbl MO3BOHOYHBIX Biigy
8.(hopMBI COXPAaHHOCTH UCKOIAEMbBIX PACTEHUM U KUBOTHBIX
Biigy
L
2 mT
Mogaenn:
1.monens JTHK 2 wr
2 MOJIENb-«OIOCT ILIMMITAH3E Lt
3. MOJIE€b-«OOCT MUTEKAHTPOIIAY T
4 Mozenpb — «OI0CT HeaHepTaIblia» | T
5 Mozienb — «010CT KPOMaHbOHIIAY 1t
6. MOJIENIH «pachl YETOBEKa» LT

JluHaMuUyecKue MocoOusi HA MArHUTAX:

1. pa3MHO€HHE OJTHOKJIETOYHBIX BOJIOPOCIIEH Lt
2. pa3sMHOKEHHE MXa Tt
3. pa3MHOKEHHE MaOPOTHUKA -
4. pa3MHO>KEHUE COCHBI LT
5. reHeTHKa TPYII KPOBHU YEIOBEKA 1wt
6. cuHTe3 OemnKa Lt
7. TeHeaIOTUIECKUH METOJT aHTPOIIOTEHETUKU

8. IepeKpecT XpoOMOCOM lrr

lmr

9. 3akoHbl MeHnens

L
10. MOHOTHOPHTHOE CKPEITMBAHUE Lot
11. turnbpuaHoe CKpeluBaHue 1t
12. nenenuie KIETKU
13. HacnenoBanue pesyc-hakropa Lt
14. cTpoeHue KIETKU LT

Lt
Muxponpenaparbi:
1. HaboOp MHUKpOMpPEnapaToB Mo Kypcy oomieit duonoruu

2mr
Oo0u1ee 1ad6opaTopHoe 000pyI0BaHHE
Ilpuoopwr:
1. myms 15 mr
2. MUKPOCKOTIbI OMOJIOTHYECKHE

15mT

3.9KpaH 115 KabnuHeTa Lt




OcHoBHas auTEpaTypa

1. boponun I1.M., Beiconikas JI.B, Aemvmmn I'.H, PyBunckuit A.O. u ap.; nox pea. B.K.Illymuoro
u ['M. Jeivmmmma. Yueonuk buonorust. O6mas 6uonorust 10-11 kmaccesl. [IpodmibHbIN ypoOBEHb.
B nByx wactax. M.: «IIpocsemenue,. 2017 .-303 c.: w1, — (AkageMHUYECKUI TITKOJIHHBIA YICOHHK )
2. Oemvumn ['M., Cabnuna O.B., Boiconxkas JI.B. u np. buonorus. O6mas Ouonorus. 10-11
kyaceol. [IpakTukym.

JlononHuUTeNbHAS IUTEPATypa

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosnbiioi cripaBOYHUK 7151 IIIKOJTb-
HUKOB M IIOCTYMNAIOMIKX B By3bl. - M.: [lpoda, 2009; 2. bornanosa T.JI., Cononosa E.A. buonorus.
CripaBOYHUK IS CTapILIEKIACCHUKOB U nocTynarouux B By3bel. — M.: ACT-npecc, 2006.
3. Bonrosa M.B. C6opHuk 3a1au mo oOuiei OMoJoruu sl MOCTYMAIOMIMX B BY3bI. - M.: «OHUKC
21 Bex» «Mup u o6pazoBanue», 2005;
4. bonnapyxk M.M., Kospimuna H.B. buonorus. JlononHurenbHble MaTepuanbl K ypokaM U BHE-
KJIACCHBIM MEPONPUSITUSIM 110 Onosioruu u 3xosioruu. 10-11 knacceel. Bonrorpaa: Yuurens, 2007.
5. buonorust. Coopuuk 3aganuit aiisa noarorosku k ['MA. Jlepuep I'.1, Kupunnenko A.A, Konec-
aukos C.H, 2012-2015.
6. I'pun H., Crayt V., Teiinop /. buonorus B 3 romax. M.:, «Mup», 1996.
7. 'onuapos O.B. I'eneruka. 3apaun. — Caparos: Jluueit, 2005.

8. ukapes C./I. I'enetuxa: Coopnuk 3aga4d. — M.: 3a-Bo «IlepBoe centsaops», 2002.
9. Epbirun B.H. buonorus misa BeimyckHukoB 1 noctynatoiux B BY3e1. YM.: KnoPyc, 2014.

10. iBanoBa T. B. CoopHuk 3amanuii mo oomei 6uonoruu /J.B. MBanosa, I'C. Kanunosa, - M.:
[Tpoceemenue, 2008- 2013 (IIpoBeps cBOM 3HAHUSA);

11. Koznosa TA., Kyamenko B.C. buonorus B Tabmaumax 6-11 knaccel. CripaBoyHoe mocodue. -
M.: ipoda, 2009;

12. Kupunenko A.A. buonorus. COopHHK 3ajau 1o reHeTHKe. ba3oBblif ¥ MOBBILIEHHBIH YPOBHU
EI'D. PoctoB-Ha-/lony:Jlernon, 2009.

13. Jlepuep I'.1. O6mas ouomnorus. [Toypounsie Tectsl u 3aganus. - M.: ®UIIN, 2008-2014;

14. ITumenoB A.B., [TumenoBa U.H. buonorus. Jlunaktudeckue mMaTepruaibl K pazaeny «Oo0ras
ounoorus». - M.: «3marenscteo HIIDHAC»,

15. TlumenoB M.H. Jlekiuu no obmeit 6uonorun. — Capatos: Jlunei, 2003. 16. Pe6posa JI.B.,
[Tpoxoposa E.B. AktuBHbIe hopMbl 1 MeTOIbI 00yueHust 6nosnoruu.- M.: IIpocemienue, 1997; 1
7. ®pocun B., CuornazoB B. 1. ['oToBUMCS K €JMHOMY TOCYapCTBEHHOMY 3K3aMmeHy. OOmas
ouonorwus. - M.: [lpoda, 2004. - 216¢;
DIIEeKTPOHHBIE TOCOOUS

1. buonorus. O6mias 6uosnorus 10 knacc. bazoBelil u yrnyOnensusiit ypoBau. Hasuratop. Mynb-
TuMeanitHoe yueobHoe nocodbue. 1.b. Aragonosa, B.1. CuBornazos.
2. buonorusa. O6mas 6uonorust 11 knacc. bazoBeiit u yriyo6nennsiii ypoBau. HaBurarop. Myib-
TuMenuiiHoe yueoHoe nocooue. M.b. Aradgonosa, B.I. CuBornazos.

NHTepHeT-pecypcesl

1. http://old.fipi.ru/ (denepanbHblil MHCTUTYT nenarorudeckux uzmepenuit (OUIIN))

2. http://www.fcior.edu.ru/ (DenepanpHbiil IEHTP HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB,
®IHOP)

3. http://festival.1september.ru/ (dectuBanp nemarornueckux uaeh «OTKPBITHINA YPOK»)

4. http://www.uroki.net/docxim.htm (/g yuurtenst XumMmuu 1 GUOIOTHN)

5. http://www .krugosvet.ru/taxonomy/term/46 (Ouuuknonenus Kpyrocser)



6. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. buonorus 10 ki)

7. http://interneturok.ru/ru/school/biology/11-klass (Buneoypoku. buonorus 11 ki)

8. http://biology-online.ru/ (CoBpemenubie ypoku Ouosioruu. bronorus oHaiiH)

9. http://luts.ucoz.ru/load/27-1-0-109 (3anumaresbHas OHOIOTHS)

10. http://multiring.ru/course/biology/content/index.html#.VDoJ3F{fgX5Q (OtkpbiTas 6HOIOTHS)
1

1. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTsr oHnaiin)

12. http://85.142.162.119/0s1 1/xmodules/qprint/afrms.php?proj= (OTkpeIThIi OaHK 3anaHui EI'D)
13. http://ege.yandex.ru/ (EI'D u TYA nHa SHnekce)

14. http://bio.reshuege.ru/ (Pemry EI'D mo Owomoruu. Temarmueckue Tecthl) 15. http://bio-
faq.ru/map3.html (TecTsl, 327241 IO GUOTTOTHN)



