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MOSACHUTEJIbHAS 3AITUCKA
PaGouas mporpamma pazpaboraHa Ha OCHOBaHUHU
» 1) denepanbhoro 3akona P® ot 29.12.2012 r. Ne 273-®3 «O6 obOpa3oBanuu B Poccuiickoii
®enepauun» (¢ U3M. U JI01., BCTyI. B cuity ¢ 31.07.2020 1.)
* 2) ®enepanbHbBIN rocy1apcTBEHHBIH 00pa30BaTEIbHBINA CTAHAPT OCHOBHOTO 00IIEr0 00pa3oBaHus,

YTBEPKJCHHBIN MpuKa3oM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparun ot «17» nexkadps
2010 r. Ne 1897;

* 3) dyHIaMEHTAIBHOTO SI/Ipa CoepKaHust 00IIero 00pa3oBaHus;

* 4) IIpuka3a MuHOOpHaYKH 00 yTBEPKICHUHU (eepaIbHOTO MepeydHs yueOHUKOB

* 5) IlpumepHOi OCHOBHOW 00pa30BaTEIbLHOW MNPOTPaMMbI OCHOBHOIO 0OIIero o0pa3oBaHUs,
oo0peHHas pemieHneM (eaepaTbHOr0 yIeOHO -METOIMYECKOr0 OObheIMHEHUS 10 O0IIeMy 0O0pa30BaHUIO
(mpotokon ot 8 ampens 2015 r. Ne 1/15);

* 6) OcHOBHOM 00pa3oBaTENBHON MPOrPaMMbl OCHOBHOTO 00IIIEr0 00pa3oBaHus 00Opa3oBaTENbHON
OpraHu3aium;

* 7) IlpuMepHOi#i IpOrpaMMBbI 110 OHOJIOTHH

* 8) [TonokeHne 0 MPOEKTHOM JAEITETBHOCTH YUaIHXCs 0011e00pa30BaTeIbHON OpraHU3aI|H;

* 9) I'ogoBoit kanennapusiii rpapux MOY «JIuneit Ne 26» r.Capanck Ha 2020 — 2021 y4eOHbIii To,
Ha OCHOBE KOTOPOI'0 yCcTaHaBJIUBaeTcs 33 HelenbHas MPO0JLKUTENIHOCTh Y4eOHOTO ro/1a.

* 10) YueOnsrii tuian MOV «JIuneit Ne 26» r.Capanck xHa 2020 — 2021 yueOHBbI# ro/1.

HEJIN Ouonoruuyeckoro o00pa3oBaHus B OCHOBHOHM IIKojJe (QOPMYIHPYIOTCS Ha HECKOJbKHX
YPOBHAX: TIJ00AJIbHOM, METalmpeIMeTHOM, JIMYHOCTHOM U TMPEAMETHOM, Ha YpOBHE TpeOOBaHUN K
pe3yibTaTaM OCBOEHUS COJIepKaHUS MPEIMETHBIX TPOrPAMM.

I'moGanpHBIE T1€TM OMOJOTHYECKOTO OOpa30BaHUsS SIBISAIOTCS OOIIMMH JJIi OCHOBHOW W CTapIiei
IIKOJIBI ¥ OTIPEAEISIOTCS COLMATbHBIMU TPEOOBAHUSMHU, B TOM UYHCJIE M3MEHEHHEM COIMAIbHON CUTYalllH
pa3BUTHUS — POCTOM HH(POPMAIMOHHBIX IMEpPErpy30K, M3MEHEHHEM XapakTepa U CrIocoOOB OOMIeHUs M
COITMAIBHBIX B3aUMOJCUCTBHH (00BEMBI M  CIIOCOOBI TOJNydeHHs] HWHGOPMAIMU TIOPOXKAAIOT Pl
0COOEHHOCTEH pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hanbosnee npoayKTUBHBIM C TOYKU 3PEHUS PELICHUs
3a/1a4 pa3BUTHUS MOJAPOCTKA SBIISIOTCSA COLIMOMOpaIbHasi U UHTEIUIEKTYaJIbHasi B3POCIOCTb.

[Tomumo sTOTO, THOOANBHBIE HENU (OPMYIHPYIOTCS C YUYETOM PAacCMOTPEHUS OHMOJIOTHYECKOTO
0o0pa3oBaHUs KaK KOMIIOHEHTa CUCTEMbl 00pa30BaHUs B 1I€JI0M, IO3TOMY OHH SIBJISIOTCS HauboJjee o0muMHU
U COLIMATILHO 3HAYUMBIMU. TO €CTh r100aNbHBIMU LETSIMU OUOJIOTUYECKOTO 00pa30BaHuUs SBIISIOTCSA:

-coupanu3anusi oOydaeMbIX, KaK BXOXKJICHHE B MHpP KyJIbTYpbl M COLHMAIbHBIX OTHOUICHMIA,
ofOecreunBarOINX BKIIOYCHHE YYAlUXCAd B Ty WIM MHYIO TPYIIY WIA OOIIHOCTb — HOCUTENS €€ HOPM,
LIEHHOCTEH, OpUEHTAIIUNA, OCBAUBAEMBIX B ITPOLIECCE 3HAKOMCTBA C MUPOM KUBOU MPUPOIbI;

- IIPUOBIIEHUE x mno3HaBaTelpbHOM KyJbType KaK CHCTEME I103HaBaTEIbHBIX (HAYyYHBIX)
LIEHHOCTEH, HAKOTIJIEHHBIX 00I1IeCTBOM B chepe OMOIOTrNUYeCKON HAYKH.

[Tomumo 3TOTO GHOTOrHUECcKOe 0Opa30BaHKE MPU3BAHO 00ECIIEUUTD:

-OPUEHTAIMIO B cucteme MOpPabHbIX HOPM M LEHHOCTEH: MpPHU3HAHUE BBICOKON IEHHOCTH
KU3HU BO BCEX €€ MPOSBICHUIX, 3I0POBbsl CBOETO U APYTUX JIOJIEH; SKOJIOTHYECKOe CO3HAHKE, BOCITUTAHHE
T00BU K IPUPOJIE;

-PA3ZBUTHUE no3HaBaTeIbHBIX MOTHBOB , HAIIPABJICHHBIX Ha MOJY4YEHHE HOBOTO 3HAHUA O >KMBOU
MIPUPO/IE; TO3HABATEIbHBIX KAU€CTB JIMYHOCTHU, CBSI3aHHBIX C YCBOEHUU OCHOB HAYYHBIX 3HAHU, OBIIAJICHUE
METO/IaMHU UCCIIEIOBAHUS IPUPOABI, GOPMUPOBAHUE MHTEIICKTYAIbHBIX YMEHUM;

-OBJIAJIEHHUE ximroueBbIMH KOMIIETCHTHOCTSMM: yueOHO-1T03HABATEIbHBIMH,
MH(OPMAIIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKAaTHBHBIMH,

-POPMUPOBAHHME y yyammuxcs TI03HABaTE€IbHOW KyJIbTYpbl, OCBAaMBaeMOl B IpoILECCE
M03HABATENbHON JEATENbHOCTH, M JCTETUYECKON KyJbTYpbl, KaK CIIOCOOHOCTH K 3SMOLMOHAIBHO-
LIEHHOCTHOMY OTHOIIEHHUIO K 00BEKTaM KHBOM MPHPOJIBI;

IIpennonaraemsie pe3yabTaTbl 00y4eHUsI.

JInunoctHsle: [TocTeneHHO BrICTpanBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PEHUE:!

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIOB MHPOBO33PEHHs, OOIECTBEHHBIX, PETUTHO3HBIX,
aTeUCTHYECKUX, KYJIbTYPHBIX TPAJAMLUH, KOTOpPBIE OINPENENAIOT pa3Hble OOBACHEHHS MPOUCXOJIIEro B
MUPE;



— C Y4ETOM 3TOTO MHOTro00paswisi TIOCTENEHHO BhIPaOATHIBATh CBOM COOCTBEHHBIC OTBETHI Ha
OCHOBHBIC )KU3HEHHBIC BOMIPOCHI, KOTOPBIC CTABUT JIUYHBIN JKU3HCHHBIH OIIBIT;

— YUYUTBhCS TpPHU3HABATh MPOTUBOPEUYMBOCTE M HE3aBEPUICHHOCTh CBOUX B3[VISJIOB Ha MHUP,
BO3MOYHOCTh UX U3MCHCHHUSI.

* VUYUTBCS UCIIOJIB30BATh CBOU B3TUIAJBI HA MHUP JUISI OOBSCHEHUS PA3IMYHBIX CUTYAIlUH, PeIIeHUs
BO3HHKAIOMIMX TIPOOJIEM U U3BJICUCHUS )KIU3HEHHBIX YPOKOB.

* Oco3HaBaTh CBOM WHTEPECHI, HAXOJAUTh U M3Yy4aTh B y4EOHHUKAX IO Pa3HBIM IpeaMeTaM MaTepHall
(M3 MaKcuMyMa), UMEIOIINI OTHOIIIEHUE K CBOUM MHTEPECAM.

* HMcnonb30BaTh CBOM HMHTEPECH IS BBHIOOpA WHAWBHIYAIHHOW 00pa30BaTEIBHON TPAcKTOPHH,
MOTCHIIMATLHOU OyIyIIel mpoeCcCHu U COOTBETCTBYIOIIETO MPOQPIIEHOTO 00pa30BaHNS.

* [IpnoOpeTarh OMBIT Y4acTHs B JelIaX, IPHUHOCSIIHX ITOIb3Y JIFOISIM.

* YUUTBCS CAaMOCTOSTEIILHO BBIOUPATH CTUIIH TIOBEJICHHS, IIPUBBIYKH, 00€CIICYHBAIONINE O€30TIaCHBIN
00pa3 )KU3HU U COXPAaHEHHE 370POBBS — CBOETO, a TaK K€ OJIIM3KHX JIIOACH M OKPYKAIOIHX.

* VYUTBCS CaMOCTOSTEIHHO MPOTUBOCTOSATh CHTYAIHSIM, IPOBOIUPYIONIAM Ha MOCTYIKH, KOTOPHBIE
YIpOXKArOT 0€301TaCHOCTH | 3/I0POBBIO.

* BeiOupaTh MoCTynKu, HaleJIeHHBIC Ha COXpaHEeHUE W OepeKHOE OTHOMIEHUE K TIPUPO/IE, OCOOCHHO
KUBOM, W30erast MPOTUBOTIOJIOKHBIX TTOCTYIKOB, TIOCTENIEHHO YYach U OCBAaWBasl CTPATETHIO PAITUOHATHHOTO
MIPUPO/IOTIOIE30BAHUS.

* Yuurbcs yOexkaaTh IPYrHX JIOJEH B HEOOXOTUMOCTH OBJIAJICHHS CTpaTerHeil parMOHAIBLHOTO
MIPUPOJIOTIOJTE30BAHUS.

* VMcnonp30BaTh 3KOJOTMYECKOE MBIILIEHUE JUId BbIOOpa CTpaTernu COOCTBEHHOIO MOBEICHUS B
Ka4eCTBE OJIHOM M3 IIEHHOCTHBIX YCTAaHOBOK.

* CpelcTBOM pa3BHUTHS JIMYHOCTHBIX PE3yJIbTATOB CIIY)KHT YYeOHBIM MaTepuaj, M MPEXIEC BCETO
MIPOIyKTUBHBIC 3aJaHMsI YIeOHUKA, HAIlCJICHHBIC HA —yMEHHUE OICHUBATH:

— PUCK B3aMOOTHOIICHHH YeI0OBEKa U MPUPOIbL;

— TMIOBEJIEHUE YeJIOBEeKa C TOUKH 3PEHHUs 3I0pOBOTo 00pa3a )KU3HU.

MeranpeameTHbIE:

Perynstusnasie YV /I:

* CamocTosTeNIbHO OOHAPYXKUBAaTh U (OPMYIHPOBATH MPOOJIEMYy B KIACCHOM M MHAUBUAYaTbHOMN
y4eOHOM IeATeTLHOCTH.

* BrigBurarh Bepcuu perieHusi nmpoOiaeMbl, 0CO3HABATh KOHEUYHBIM pE3yabTaT, BHIOMpaTh U3
MPEI0KEHHBIX U UCKATh CAaMOCTOSTEIbHO CPEJCTBA JOCTHKEHUS LEIIH.

* CocTaBisaTh (MHAMBUAYAIBHO WIIM B TPYIIIE) IUIaH PEIICHHS TPOOIeMbI (BBITIOJHEHUS ITPOCKTA).

* [lonOupath K Kax a0 mpodiaeme (3a1aue) aIeKBaTHYIO € TEOPETHIESCKYIO MOJICIb.

* PaGoTas no mpenyoKeHHOMY M CaMOCTOSITENIFHO COCTAaBJICHHOMY IUIaHy, MCIOJIb30BaTh HapAIy C
OCHOBHBIMH U JIOTIOJIHUTEIbHBIE CPEACTBA (CIIPaBOYHASI IUTEPATYPA, CI0KHbBIE PUOOPHI, KOMIIBIOTED).

* [InanupoBaTh CBOIO MHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

» PaboTarh 1m0 caMOCTOSITENBHO COCTaBICHHOMY IUIaHYy, CBEPSSICh C HUM M IENbIO JIEATEIBHOCTH,
UCIIPABJISAS OIIMOKU, UCTIONB3YS CaMOCTOSTEIBHO M0100paHHbIe CpeaCcTBa (B TOM uncie u aTepHer).

* CBOOOJIHO TOJTB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMU OLICHKU U CAMOOLIEHKH, UCXOS U3 LIETH U
HMMEIOILIUXCS KPUTEPUEB, pa3inyasi pe3yibTaT U COCOObI JeHCTBHIA.

* B xoze npeacTaBiieHus MpoeKTa JaBaTh OLEHKY €ro pe3yibTaTaM.

* CaMOCTOSITENFHO OCO3HABATh MIPUUYMHBI CBOETO ycIeXa WM HeycleXa U HaXOAUTh CIOCOOBI
BBIXOJIa U3 CUTYallUU HEyCIexa.

* YMeTh OLICHUTH CTETEeHb YCIEUTHOCTH CBOCH MHANBUAYAILHON 00pa30BaTeNbHON JeSITENbHOCTH.

» JlaBaTh OIICHKY CBOMM JIMYHOCTHBIM Kade€CTBAM M YepTaM XapakTepa(«KakoB s»), OMPEAeTsATh
HaIpPAaBJICHUS CBOETO PA3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJIO CICNATHY).

Ilo3naBarenabHbIe Y'Y [:

* AHaTM3UPOBATh, CPABHUBATH, KIACCH(PHUIIMPOBATH U 0000IIATH MOHSATHS:

— JaBaTh ONpeAeNieHUE MOHITHIM Ha OCHOBE M3YYEHHOTO Ha PA3IMYHBIX IpeaMeTax yueOHOTo
MaTepuana;

— OCYIIECTBIISITh IOTUYECKYIO OTIEPAIIMIO0 YCTAHOBJICHHS POJI0-BUAOBBIX OTHOIICHUN;

— 000011aTh TMOHATHS — OCYIIECTBIIATH JIOTUYECKYIO OTIEPaIlMIO TMepexoa OT MOHITHS C MEHBIIUM
00BEMOM K MOHSTHUIO C OOJIBIITUM 00HEMOM.



* CTpouWTh JIOTHYECKOE PpACCY)KJEHHE, BKIIOYAIOIIEE YCTAaHOBIICHHE NPUYUHHO-CIECACTBEHHBIX
CBSA3EH.

* Co3maBaTh MOJENU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MpeoOpa3oBHIBATH
MO/IEJH C LIEJbIO BBISBICHHUS OOIIUX 3aKOHOB, ONIPEACIISIONINX JaHHYIO IPEIMETHYIO 00JIaCcTb.

* [IpencraBnsaTs nHGOPMAIIHIO B BUJIE KOHCIIEKTOB, TAaOJIHII, CXeM, IpauKOB.

* [IpeoOpazoBbIBaTh HHPOPMALIMIO U3 OJHOTO BUJA B APYroil U BEIOUPATh yA0OHYIO /uist cebs hopmy
¢bukcanmu w mpenctaBieHus wuHpopmarmu. llpenctaBnare MHGOpPMALUIO B ONTHMAJIbHOH Qopme B
3aBHCHMOCTH OT ajpecara.

* [ToHnMas MO3UIMIO PYroro, pa3iuyaTh B €r0 peyd: MHEHHE (TOUKY 3pEHHs), JO0Ka3aTelIbCTBO
(aprymeHTsl), (haKkThl; TUTIOTE3bI, AKCUOMBI, TEOpUH. JJI 3TOTO CaMOCTOATEIHLHO MCIOJIb30BaTh Pa3InYHbIE
BUJIBI UTEHHS (M3ydarolee, MpOCMOTPOBOE, 03HAKOMHUTEIBHOE, IIOMCKOBOE), IIPUEMBI CITYIIaHUSI.

» CamoMy co3/1aBaTh UCTOYHUKH HH()OPMAIMK Pa3HOTO THIIA U JUISI Pa3HBIX ayAUTOPUH, COOII0IATh
MH(OPMAaLMOHHYIO TUTHEHY U ITpaBUia MH(GOPMaIMOHHON 0€3011aCHOCTH.

* YMeTh UCTOJB30BaTh KOMIBIOTEPHBIE M KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU KaK WHCTPYMEHT JUIs
TOCTIDKEHUSI CBOMX Ieieldl. YMeTh BBIOMpaTh aJaeKBaTHBIE 3aJade€ HWHCTPYMEHTAJIbHBIE MPOTPAMMHO-
anrmaparHble CPeJICTBA U CEPBUCHI.

KommyHukatusHsle VY /I:

* OTcTanBas CBOIO TOUKY 3PEHUS, IPUBOUTH apTyMEHTHI, MOATBEPXKAas UX (haKTaMH.

* B muckyccun yMeTh BBIIIBUHYTh KOHTPApTYMEHTHI, Tiepedpa3supoBaTh CBOIO MBICIb (BJIaJICHNE
MEXaHM3MOM SKBHUBAJICHTHBIX 3aMEH).

* YYUTHCSI KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM TPU3HABaTh ONIMOOYHOCTH
CBOEr0 MHEHHSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

* [ToHnMas MO3WIMIO IPYroro, pa3invarh B €r0 peud: MHEHHE (TOYKY 3pEHHs), JOKa3aTeIbCTBO
(aprymeHTsl), (DaKThI; TUTIOTE3bI, AKCHOMBI, TCOPHH.

* YMeTh B3rJISIHYTh Ha CUTYallUIO C MHOM MO3UIIUU U I0TOBAPUBATHCS C JIFOJJbMU UHBIX MTO3ULIUH.

[IpenmeTtHbIe:

0OBSCHATH POJIb OMOpa3zHooOpa3us B MOAepKaHUU OMOCHEPHOTO KPYrOBOPOTA BEIIECTB.

— XapakTepH30BaTh WHIMBUAYAIbHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3), 00pa3oBaHue MOJIOBbIX
KJIETOK, OTUIOZIOTBOPEHUE U BaXKHEUIIINE 3TAllbl OHTOI€HEe3a MHOTOKJIETOUHBIX;

— OOBSICHATH MPUPOAY YCTOMYHUBOCTH HOPMAJILHOTO OHTOT'€HE3a;

— MPUBOAUTH MPUMEPHI MPUCTIOCOOTICHHUMN Y pACTEHUN U )KUBOTHBIX.

— UCIOJIb30BATh 3HAHUS M0 3KOJIOTUU JJIsl ONTUMAIBHON opranu3anuud 60pbs0bl ¢ HHGEKIHOHHBIMU
3a00JIeBaHUSIMU, BPEAUTEISIMH JIOMAIIIHETO U MPUycaaeOHOT0 X03siCTBA;

— T0JIb30BATHCS 3HAHUSAMU 110 TEHETUKE U CEJIEKIINH [Tl COXPAaHEHUS TOPOJHOM YHCTOTHI JOMAITHUX
YKUBOTHBIX (COOAK, KOIICK, aKBAPUYMHBIX PBIO, Kyp U Jp.);

— coOmo1aTh PO MITAKTUKY HACTEACTBEHHBIX 00JIe3HEH;

— WCHOJIb30BaTh 3HAHMS MO TEOPUU SBOJIONUH JIi ONTUMAIBHON OpraHu3anu O00pbhObI C
MH(DEKIMOHHBIMU 3a00JIEBAHUSAMU, BPEAUTEISIMHU JOMAIITHETO U MPUYCaAeOHOTO X03sHCTBA.

— HaXO/IUTh B MPOSIBICHUSAX KU3HEIEATEILHOCTH OPraHu3MOB OOIIME CBOKWCTBA JKUBOTO U OOBSICHATH
ux;

— XapaKTepu30BaTh OCHOBHBIE YPOBHU OpPraHHU3AIMH )KHBOTO;

— MOHUMATH POJIb PErYNIALUUA B 00ECNEUSHUU >KU3HEACATEIbHOCTH U ABOJIIOLIUU JKUBBIX CHUCTEM, a
UL 3TOTO HEOOXOJMMO HaXOJIUTh OOpaTHble CBA3M B IPOCTBIX CHUCTEMax M HMX pOJIb B IpoIeccax
(YHKIMOHUPOBAHUS U Pa3BUTHS KHUBBIX OPraHU3MOB;

— MEPEYHUCIATh OCHOBHBIE MOJI0KEHUS KJIETOUHOU TEOpHUH;

— XapaKTepu30BaTb OCHOBHBIE CTPYKTYPHBbIE OSJIEMEHTbl KIETKH, HUX (QYHKIMM U pPOJb B
KHU3HEIEATENBHOCTH LEJIOT0 OpPraHW3Ma, OCOOEHHOCTH CTPOEHHs KJIETOK pa3HbIX LApCTB JKUBBIX
OpraHu3MOB;

— XapaKTepHU30BaTh OOMEH BEILECTB B KJIETKE U €ro SHepreTudeckoe ooecreueHue;

— XapaKTepU30BaTh MaTepHUaIbHble OCHOBBI HACIEACTBEHHOCTH U CIIOCOOBI JIEIEHUS KIIETOK;

— YMETb MO0JIb30BaThC MUKPOCKOTIOM, TOTOBUTh U pPaCCMaTPUBATh MPOCTEHIIINE MUKPOIIPENapaThl;

— OOBACHATH OCHOBHBIE (DU3MOJOTMUECKUEe (YHKIIMM YeJIOBeKa M OWOJOTHYECKUH CMBICT HUX
perymsiuu;

— 00BSACHATH OMOJOTMYECKHI CMBICT U OCHOBHBIE (DOPMBI PA3MHOXKEHUSI OPraHU3MOB;
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— pa3nuyaTth OCHOBHBIC (DAKTOPBHI CPebl M XapaKTEPHU30BATh 3aKOHOMEPHOCTH WX BIIMSHUS Ha
OpraHU3MbI B Pa3HBIX Cpelax OOUTaHUS;

— TIOJIb30BAaThCA TOHATHUSAMU OO0 OJKOJIOTMYECKOW HHWINEe U JKU3HEHHOH (opme, OumoreHose,
JKOCHUCTEME, OuoreoneHo3e U OHOTCOXMMHUYECKOM KpPYrOoBOPOTE, MPOIYIEHTAaX, KOHCYMEHTax |
peayleHTax, MUIIeBON MUpaMUIe, MUIICBBIX METISX;

— XapakTepu3oBath onochepy, e€ ocHOBHBIC (DYHKIIMH U POJIb )KU3HH B UX OCYIIECTBICHUMY;

— KIACCH(UIIMPOBATH KHUBBIC OPTraHU3MBI 110 WX POJIIM B KPYrOBOPOTE BEIIECTB BBIJCIATH IEMHU
MMUTAHUS B IKOCHCTEMAX;

— XapaKTepU30BaTh MPUYUHBI HU3KOH YCTOWYUBOCTH arpO3KOCHCTEM;

— MPUBOJUTH MPUMEPHI U3MEHYMBOCTH M HACJICICTBEHHOCTH y PACTCHUH U )KHBOTHBIX M OOBSCHATH
MIPUYUHY 3TOTO SIBJIICHUS;

— XapaKTepHu30BaTh 3aKOHBI HaclenoBaHus [. MeHIens, WX IUTOJOTUYECKHE OCHOBBI, OCHOBHBIE
MTOJIOKCHHSI XPOMOCOMHOM TEOPUU HACIICICTBEHHOCTH,

— XapaKTepHU30BaTh MIPUPOJTY HACIICICTBEHHBIX 00JIC3HEIH;

— OOBSACHATH JBOJIIOLHUIO OPTAaHUYECKOTO MHpa M €€ 3aKOHOMEPHOCTH (CBUIETENHCTBA IBOJIOIHH,
OCHOBHBIC TTOJIOKCHHSI TEOPUU €CTeCTBEHHOTO oTOOopa Y. /lapBHHA, y4eHHS O BUJIC W BUI000pa30BaHUU, O
TJIaBHBIX HAIpaBJIEHUAX 3BoJoNMOHHOTO TIpotiecca A.H. CeBepliioBa, Teopuro HCKycCTBEHHOTO 0TOOpa Y.

JlapBHHA, METOJTBI CEJICKITH U MX OMOJIOTMYECKHE OCHOBHI);

— XapaKTepU30BaTh MIPOUCXOKICHUE U OCHOBHBIC 3TAIThI SBOJTFOINH KU3HU;

— OOBSICHATh MECTO YEJIOBEKA CPEIH YXUBOTHBIX M JKOJOTHYCCKHE MPEAMOCHIIKH TPOUCXOXKICHUS
YeJI0BEKa,

— XapaKTepHU30BaTh OCHOBHBIE COOBITHS, BBIJICITUBIIIHE YSIIOBEKA U3 KUBOTHOTO MHPA.

— XapaKTepU30BaTh SKOJIOTHIECKHE TIPOOIEMBI, CTOSIIINE TIEPET YeTI0BEIECTBOM;

— HaxOJUTh MPOTUBOPEUYHUS MEXKAY JICATCIHHOCTHIO YeIOBEKa W MPUPOJOH M TpejyiaraTh CHocoObI
YCTpaHEHUS 3TUX MTPOTUBOPEUHH;

— OOBSCHSATH U IOKA3bIBaTh HEOOXOIMMOCTh OEPEKHOTO OTHOIICHUS K JKUBBIM OpraHU3MaM.

— MPUMEHSATH OMOJIOTHYECKUE 3HAHUS TSl OPraHU3allii U TUIAHUPOBAHUS COOCTBEHHOTO 3I0POBOTO
oOpaza KW3HM U JIEATEIHLHOCTH, OJIArOMOJIyddsi CBOCW CEMbH W OJIATONPHUATHOW CpeIbl OOWTaHUS
YeJIOBEUECTB

BEITyCKHUK HaydUTCS:

— BBIJICJSITH CYIIECTBEHHBIC NMPU3HAKUA OMOJOTHUYECKUX O0BEKTOB (BUIA, SKOCUCTEMBI, Onochepsl) u
MPOIIECCOB, XapaKTEPHBIX JUISI COOOIIECTB KUBBIX OPraHU3MOB;

— apryMEHTHUPOBATh, IPHUBOJIUTH J0KA3aTEIbCTBA HEOOXOAMMOCTH 3aIUThI OKPYKAIOIICH CPEIbl;

— apryMEHTHPOBATh, MPUBOJUTH JIOKA3aTEIhCTBA 3aBUCUMOCTH 3J0POBBS UEIOBEKA OT COCTOSHUS
OKpYIKaroIen cpepl;

— OCYIIECTBJIATh KJIACCU(PHUKAIMIO OHOJIOTMYECKHMX OOBEKTOB HA OCHOBE OIPEACICHUS HX
MPHUHAJISKHOCTH K OTIPENICIICHHON CUCTEMaTHYeCKOU TPyIIIIE;

— pacKpeIBaTh pOJIb OHOJIOTMH B TPAKTHYECKOW JESITEIBHOCTH JIIOJCH;, pPOJIb OHUOJOTHYECKHX
OOBEKTOB B TPUPOAC M >KM3HU YEIOBEKAa; 3HAYCHHUE OMOJOTMYECKOTO pPa3HOOOpasusi Ui COXPaHCHUS
onocdepsr;

— OOBSACHATH OOIIHOCTH IMPOUCXOXKICHUS W SBOJIIOIMU OPraHW3MOB HA OCHOBE COIOCTABJICHUS
0COOEHHOCTEH UX CTPOCHHS U (YHKITMOHUPOBAHMUS,

—  OOBACHATH  MEXaHM3MBl  HACJIEJCTBEHHOCTM W  HW3MEHUYMBOCTH,  BO3HHUKHOBEHUS
MPHUCTIOCOOIEHHOCTH, MPOIIECC BUI000pA30BaAHUS;

— pa3nuy4aTth MO BHEIIHEMY BHJY, CXeMaM M OMHMCAHUSM pealbHbIe OMOJOTHYECKHE OOBEKTHI MU UX
M300paXeHMs, BBISBISS  OTIMYUTENbHBIE TpPU3HAKW  OWMOJIOTMYECKUX  OOBEKTOB;—  CpaBHUBATH
Ouonornueckre 00bEKThI, MPOIIECCHI; IENaTh BEIBOJIBI M YMO3aKIIOUEHUS Ha OCHOBE CPAaBHEHUS;

— yCTaHaBIUBATh B3aMMOCBSI3H MEXAY OCOOCHHOCTSAMH CTPOSHUS M (PYHKIIUSIMU OPTraHOB U CHCTEM
OpraHoB;

— HCIOJIb30BaTh METOIbI OMOJIOTUYECKON HAYKH: HAOMIOIaTh U OMUCHIBATh OMOIOTHYECKUE 0OBEKTHI
Y TIPOIIECCHI; CTABUTH OMOJIOTMUECKUE IKCIIEPUMEHTHI U OOBSCHATh UX PE3YIbTATHI;

— 3HaTh W AapPryMEHTHPOBATh OCHOBHBIC IpaBWIa IOBEACHUS B MPHUPOJC; AHAIM3HPOBATh W
OIICHUBATH MOCIIEJCTBUS JICATEIHHOCTH YeJIOBEKa B TPUPOJIC;
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— ONUCHIBATH U HCIOJIB30BATh MPUEMBbI BHIPANIMBAHUS U PA3MHOKCHHS KyIbTYpHBIX PACTEHUH WU
JOMAIIHUX XKUBOTHBIX, YX0JIa 32 HUMHU B arpolieH03aX;

— HAXOJWTh B y4eOHOW, HAYYHO-TIOMYISIpHOW nuTeparype, MHTepHET pecypcax uWHOOpPMAHIO O
XKUBOU mpupoe, 0pOopPMIISITh €€ B BUIC MMCbMEHHBIX COOOIIECHUH, TOKIIAIOB, pedeparos;

— 3HATh U COOMIOATH MpaBmia paboThl B KaOMHETE OUOJIOTHH.

BBITTyCKHHK TIOJTyYUT BO3MOYKHOCTh HAYUUTHCS:

— TIOHMMaTh JKOJIOTWYECKHE MpOOJIEeMBbl, BO3HMKAIOUIME B YCIOBUSIX HEPAIMOHAIBHOTO
MIPUPOJIOTIONIF30BAHHUS, U ITyTH PEHICHHUS ITUX MTPOOIIeM;

— aHAIM3WPOBATH U OLEHUBATH LIEJIEBBIC U CMBICJIOBBIC YCTAHOBKU B CBOMX JCHCTBUSX U MOCTYIKAX
110 OTHOUICHHIO K 3/I0POBBIO CBOEMY M OKPYKAIOIIHNX, TOCIECACTBHS BIMSHUS (DAKTOPOB PUCKA HA 3/I0POBBE
YeJI0BEKa;

— HaxoJIuTh WH(POPMAIMIO IO BOMpOcaM OOIIel OWOJOTUU B HAyYHO-TIOMYJSIPHOW JHTEparype,
CTIEIMATM3UPOBAHHBIX OMOJIOTHYECKUX CIIOBApSAX, CIPaBOYHMKAX, VIHTEpHET pecypcax, aHaIHM3UpOBaTh H
OIICHUBATh €€, IEPEBOIUTH U3 OJJHON (POPMEI B IPYTYIO;

— OPUEHTUPOBATHCS B CHCTEME MOPAIBGHBIX HOPM M IIEHHOCTEH 10 OTHOIICHUIO K 0OBEKTaM XKHBOU
MPHUPOJIBI, COOCTBEHHOMY 37I0POBBIO M 3[I0POBBIO IPYTUX JIFOJeH (MMPU3HAHHUE BBHICOKOM IIEHHOCTU JKU3HU BO
BCEX €€ MPOSBICHHSIX, SKOJIOTHIECKOE CO3HAHNE, SIMOIIMOHAILHO-IIEHHOCTHOE OTHOIIIEHHE K 00BEKTaM

KUBOW TIPUPOJIBI);— CO3/IaBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIICHUS O COBPEMEHHBIX
npobseMax B 00JacTH OMOJIOTUM W OXpaHbl OKPYKAIOMICH Cpelbl Ha OCHOBE HECKOJBKUX HMCTOYHHKOB
WHPOpPMAIINY, COMPOBOXKAATh BBICTYIUICHWE TPE3CHTAIMEH, YYHATHIBas OCOOCHHOCTH ayJUTOPHU
CBEPCTHHKOB;

— paboTaTh B TpyIIle CBEPCTHUKOB NPU PEIICHWH ITO3HABATEIbHBIX 3aJad CBS3aHHBIX C
TEOPETHUECKUMH ¥ TPAKTHYECKUMH TpoOIeMaMH B OOJIACTH MOJICKYISIPHOH OWOJNOTHH, TEHETHKH,
9KOJIOTHH, OHOTEXHOJIOTHH, MEIWIMHBI M OXpaHbl OKpYXalomled cpeapl, IUIAHUPOBAThb COBMECTHYIO
NeSITEeNIbHOCTh, YYUTBHIBATb MHEHHE OKPYXKAIOIIMX M aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIN BKJIAJ B
JeSITEeNIbHOCTD TPYIIIIbI.

Conep:xanue y4eOHOT0 nmpeaMeTa

BBenenue

Mecto kypca «OOmas OuUOJOTHS» B CHCTEME €CTECTBEHHOHAYYHBIX IUCHMIUIMH, a TaKkXke B
Oouonornueckux Haykax. Llemum u 3amaum kypca. 3HadeHHe MpeaMeTa A NOHHUMAaHUS €JUHCTBA BCETO
YKUBOT0, B3aUMOCBSI3U BceX yacTel 6rocdepsl 3emiu.

XHMHYeCKasi OPraHU3alUs KIeTKH

DNeMEeHTHBI COCTaB KJIETKH. PacmpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJIAJ B 0Opa30BaHUE >KUBOI
MaTepuu U OOBEKTOB HEKMBON MpPHUPOJbl. MaKposieMeHThl, MUKPO3JIEMEHThI; UX BKJIaJ B 0Opa3zoBaHHE
HEOPraHMYECKUX M OPraHUYEeCKHX MOJIEKYI KUBOTO BEIIECTBA.

Heoprannueckre MOJEKyNbl >KMBOTO BEIIECTBA: BOJIA; XMMUYECKHUE CBOMCTBA M OHOJIOTHYECKAs
posib. Conlu HEOPraHMYECKHX KHUCIOT, MX BKJIaJ B OOECIEUEHUE TMPOILECCOB KU3HEACATEIHHOCTH U
nojJiep>kaHue romMeoctasa. Pollb KaTHOHOB M aHHOHOB B OOECIIEYEHHH MPOIECCOB JKU3HENEATEIBHOCTH.
OcMocC 1 0CMOTHYECKOE JaBJIEHHE; OCMOTHYECKOE MOCTYIJICHUE MOJIEKYI B KIETKY.

Opranuyeckre MOJIEKy/bl. buonorndyeckue moiumepbl — OENKU; CTPYKTYpHasi OpraHu3alus.
OyHKkuMM OETKOBBIX MOJEKyNd. YrieBoasl. CtpoeHue u Ouonoruyeckass posib. KUpbl — OCHOBHOU
CTPYKTYpPHBI KOMIIOHEHT KIETOYHBIX MemOpaH u wuctouHuk osHepruu. JHK — wmonekynbr
HacnenctBeHHoctu. Pemyrmukanms JIHK, mepemaua nHacnmenacTBeHHONW WHGOpMallMu W3 TOKOJCHUS B
nokosienue. Ilepemada HaciencTBeHHON uHGoOpManuu W3 sApa B uuTomiasMmy; TpaHckpunius. PHK,
CTpykTypa u pyHkuuu. Mudopmalimonssle, TpaHCIOPTHBIE, pubocomanbueie PHK.

O0OMeH BemiecTB U nMpeodpa3oBaHNe YJHEPTUH B KJIETKe

OOMeH BellecTB W TPEBpAllleHHE HSHEPTUU B KJIETKE. TpaHCHOPT BELIECTB Yepe3 KICTOUHYIO
MeMOpany. [IuHo- u ¢arounTto3. BHyTpuKiIeTouHOE MHIIEBApEHHE M HAKOIUIEHUE SHEPrHH; pacllerieHue
TJII0KO3bl. BruocuHTEe3 6€IKOB, KUPOB U YIIIEBOJIOB B KIIETKE.

Ctpoenne n GyHKIHMH KJIETOK

[IpokapuoTtnueckue kieTku; Gopma u pasmepbl. CTpoeHUE MUTOIUIA3Mbl OAKTEPHATBLHON KIETKH,
opranuzanus Mertabonu3zMa y mpokapuoT. l'eHermyeckuid ammapar Oaktepuili. CropooOpa3zoBaHue.
PazmHosxenune. MecTo 1 poJib IpOKapuoT B OMOIIEHO3aX.
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OykapuoTtudeckas kieTka. lluromnnazma sykapuotudecko kieTku. OpraHesuibl LUTOIUIA3MBbI, UX
cTpykrypa u ¢yHkuuu. Lurockener. Bkimtodenus, 3HaueHHe M posib B MeTabonmu3Mme Kietok. Kierounoe
SIIPO — LEHTP YIPABICHUSA >KU3HEACITEIBHOCThIO KIETKU. CTPYKTYphl KJIETOYHOTO Spa: sjepHas
000J10YKa, XpOMaTHH (F€TePOXPOMATHH), SAPBIIIKO. OCOOEHHOCTH CTPOEHHS PACTUTEIIBHOM KIIETKH.

Henenne xietok. KieTkm B MHOTOKJIETOUYHOM opranusme. [louamue o oughghepenyuposke
KIeMOK MHO2OKIeMOuYH020 opeanuzma. Mumomuueckuii yuxn: unmepgasa,  peoynaukayua  HK;
MUMO3, Pazvl MUMOMUYECKO20 OelleHus U Npeobpa308aHus XxpoMocom, OUOIOTUIECKAN CMBICT U 3HAYCHUE
MuTo3a (Oecrmosyoe pa3MHOXKEHHE, POCT, BOCIIOJIHEHHE KJIETOYHBIX IOTEph B (PU3HOIOTHYECKUX U
MaTOJOTUYECKUX YCITOBHUSX).

Knemounas meopus cmpoenus opeanuzmos.

. IIpakTnueckas padora Nel CrpoeHue KIETOK OakTepui, pacTeHUH U >KMBOTHBIX Ha
TOTOBBIX MUKpOTIpEnapaTax

PasmHo:keHHE OPraHn3MoOB

CymHocTh U (OpMBI Pa3MHOXKEHHUSI OPraHU3MOB. becnonoe pa3MHOKEHHE PACTEHH U >KUBOTHBIX.
[lonoBoe pa3MHOKEHHE >KMBOTHBIX M pPACTEHUH; OOpa3oBaHME TIOJOBBIX KIETOK, OCEMEHEHHE U
OIUIOIOTBOpEHHE. buonornyeckoe 3Hau€HUWE TIOJIOBOTO pa3MHOXeHUs. [a-wemoeenes. Ilepuoovt
00pa3zo6anUsi NONOGLIX KIEMOK: PASMHONCEHUe, pocm, co3pesanue (Mero3) u ¢hopmuposanue noi08blx
knemox. Ocobennocmu cnepmamozernesa u ogozenesda. OMI0I0TBOPEHHE.

NuauBuayaabHOe pa3BUTHE OPraHU3MOB (OHTOIeHe3)

OMOpuOHaNbHBIN Tepuoa  pa3BUTUA. (OCHOBHble 3aKOHOMEpPHOCMU OpoOneHus;, o0bpaszoeanue
O0OHOCIONHO020 3apooviuia — Onacmynsi. Lacmpynayus; 3aKOHOMepHOCmU obpazosanus
08YCIIOlIHO20 3apoobiua — eacmpynvl. Ilepeuunbiii opeanocenes u OanvHeuwias oughgepenyuposka
mKaHeti, opeanog u cucmem. llocToMOpHOHANBHBIA mepuo] pa3BuUTHA. Dopmbl MOCTIMOPHOHAIBHOTO
nepuoaa pasButusa. Hempsmoe pa3BuTHE; TONHBIA W HEMOJHBIM MeTamMop(do3. BHOTOTHYECKH CMBICI
pasButus ¢ metamopdosom. [Ipsmoe pazputue. Ctapenue.

OO6mre 3akOHOMEPHOCTH Pa3BUTHsI. BUOTEHETHYECKUIA 3aKOH.

Cxoocmeo  3apooviuteti u SMOpUOHANbHAs — Ougepeenyus npusHaxkos {3axon K. Bapa).
buocenemuueckuii 3axon (3. I'exkkerv u K. Miwonnep). Pabomvr A. H. Cesepyosa 00 3MOpuoHanbHOlU
U3MEHYUBOCU.

3aK0HOMEpPHOCTH Hac/IeI0BAHUS IPU3HAKOB

OtkpeiTue I'. MenaeneM 3akOHOMEPHOCTEH HACIEIOBaHUS MPU3HAKOB. [ MOPUIOIOTHUECKHH METO/T
W3YYEHHUS HACJIEICTBEHHOCTH.

I'enemuueckoe onpedenenue noua.

l'enotun kak 1enocTHas cucTteMa. B3auMozelcTBHe ajIeNbHBIX U HEAUICNbHBIX TE€HOB B
OTIpe/IeNIEHUU MPU3HAKOB.

. Z[eMOHCTpaI_[I/IH. KapTI)I XpOMOCOM YECJIOBCKA. POI[OCJ'IOBHBIG BBIAAOITHUXCA HpeI[CTaBI/ITCJ'Ief/'I
KYJIbTYPHI. XpOMOCOMHLIC AdHOMAJIMHM 4YCJIOBCKA U UX (1)6HOTI/IHI/I‘I€CKI/I6 IIPOABJICHUA.
. HpaKTI/I‘leCKaH pa60Ta No2 Pemrenne reHeTHUECKUX 3a/la4 1 COCTABJICHUC POAOCITIOBHBIX.

3aKOHOMEPHOCTH M3MEHYMBOCTH

OcHoBHBIE (hOpMBI U3MEHYMBOCTU. ['eHOTUNHMUECKass U3MEHYMBOCTb. MyTanuu. 3HaueHne MyTauui
JUIsl TIPAKTHKHU CEeJIbCKOTO X03siiicTBa M OuotexHosornu. KomOuHaTHBHAs M3MEHUYUBOCTh. DBOJIIOLMOHHOE
3HaYeHHe KOMOMHATUBHOM M3MEHYUBOCTH.

deHoTUNUYECKAsA, WM MOAM(DUKALMOHHAS, W3MEHYMBOCTb. Poyib ycloBMI BHeUIHEeW cpensl B
Pa3BUTHH U IPOSBICHUM IPU3HAKOB U CBOWCTB.

. HemoHctpanus. [Ipumeps MoaupUKalmOHHON H3MEHUYNBOCTH.

. IIpakTnueckas padoraNe3 BrisBiaeHne W3MEHUMBOCTH opraHu3MoB. IlocTpoenue
BapHALlMOHHON KpUBOH (pa3Mephl JTUCThEB PACTECHUHN, AHTPOIIOMETPUYECKUE JaHHBIE YUALITHXCS).

Cenexnust pacTeHHMH, ;)KUBOTHBIX H MUKPOOPTaHU3MOB

Lenmpul npoucxooicoenus u MHo2000pasus Kynrbmypruix pacmeruu. CopT, MopoJa, mTaMM. MeToasl
CEJIEKIIMM PACTEHUM M JKMBOTHBIX. J[OCTMIKEHHS M OCHOBHBIE HANpaBJIEHUS COBPEMEHHOM CENEKLUU.
3HaueHUe  CEeJIEKUMM  JUISl  pa3BUTHS  CEJIbCKOXO3SMCTBEHHOIO  INPOM3BOACTBA,  MEIUIMHCKOM,
MUKPOOHOJIOTUYECKON U JPYrUX OTpaciaei MpOMBIIIIEHHOCTH

MHoroo6pa3sue :xkuBoro Mupa. OCHOBHbIE CBOWCTBA ’KHBbIX OPraHU3MOB



EAuHCTBO XMMHMYECKOTO COCTaBa >KMBOI MaTe€pHd; OCHOBHBIE TPYNIBI XHUMUYECKUX 3JIEMEHTOB U
MOJIEKYJ, 0Opa3yrolue XuBoe BemiecTBo Ouochepsl. Kiierounoe cTpoeHHE OpPraHM3MOB, HACEISIOIINX
3emmio. OOMEH BeWIECTB M caMoOperyasinus B Ouosiorndyeckux cuctemax. CaMOBOCIPOU3BEICHHUE;
HACJIEICTBEHHOCTh M M3MEHUYMBOCTh KaK OCHOBAa CYILLECTBOBAaHUS >KMBOHM Marepuu. PocT u pas3ButHe.
PaznpaxumocTs; (GopMbl M30HpATENbHON peakMy OPraHU3MOB HA BHEIIHUE BO3JCHCTBUSA. PUTMHYHOCTH
MIPOIIECCOB JKU3HEACATEIILHOCTH; OMOJIOTHYECKUE PUTMBI U UX 3HaueHUE. J[MCKPETHOCTh KHBOTO BEIECTBA
¥ B3aUMOOTHOIICHHE YaCTH M LIEJIOTO B OMOCHCTEMax. DHEPro3aBUCHMOCTD JKUBBIX OPTraHU3MOB; (POPMBI
noTpeOICHUsI SDHEPTUH.

[apcTtBa XMBOW NPUPOABI; KpaTKas XapaKTEPUCTHKAa E€CTECTBEHHOM CHUCTEMBbl Kilaccu(UKaluu
YKUBBIX OpraHu3MoB. BuyoBoe paznooOpasue.

Pa3Burtne 0MoJI0ruM B 10JaPBUHOBCKHI NepHoj

PazButne Omonormu B JOJApBHHOBCKHU TEpHOA. [ OCIONCTBO B Hayke TpeACTaBICHUN 00
«M3HAYAIBHOM 11€71eCO00pPa3HOCTU» W HEU3MEHHOCTH IKUBOW Tmpuponsl. Pabomwvr K. Jlumnes no
cucmemamuxe pacmenuii u dcusomuulx. Ieonoyuonnas meopusi XK. b. Jlamapka.

Teopus Y. /lapBuHa 0 NpONCX0XKIeHUH BHAOB IIyTeM eCTeCTBEHHOI0 0T00pa

[Ipennoceinku Bo3HUKHOBeHUS yuyeHus Y. JlapBuHa: TOCTHKEHUS B 00JIACTH €CTECTBEHHBIX HAYK,
sKcrienuunoHHbIN Matepuan Y. [lapsuna. Yuenne Y. /lapBruHa 06 HCKyCCTBEHHOM OTOOpE.

VYyenue Y. JlapBuHa O eCTECTBEHHOM OTOOpe. Buj — srneMeHTapHas SBOJIONMOHHAS €IUHUIIA.
Bceobmiass wuHauBUOyanbHas W3MEHUYMBOCTh M K30bITOYHAs UHCIEHHOCTh MoToMcTBa. bopbba 3a
CYIIECTBOBaHHE U €CTECTBEHHBIN 0TOOP.

IIpucnocod/ieHHOCTL OPraHM3MOB K  YCJOBHUSIM  BHellHell  cpeAbl KaK  pe3yJbTar
JNefCTBUS eCTECTBEHHOI0 0TO0pa

[IpucnocoburtenbHble 0COOEHHOCTH CTPOEHHUS, OKpPAacKU Tela W TMOBEICHHUS XUBOTHBIX. 3ab0Ta o
notoMcTBe. du3nonornyeckre aganTaium.

Mukpo3BoJouus

Bun kak reHeTHueckd H30JIMPOBAHHAS CHCTEMa; PENPOIYKTHBHAs H3OJSAIUS U €€ MEXaHU3MBI.
[lonynsiiuoHHass CTPYKTypa BHJAA; DSKOJOTUYECKHME M TEHETHYECKHE XapaKTePUCTUKH TOMYJIALUMN.

[Monynsiuust — dneMeHTapHas 5SBOJIIOLMOHHAas enuHuna. Iyt U ckopocTh BUA0OOpa3oOBaHUS;
reorpauuecKoe U HKOJOTHIECKOE BUI000pa30BaHue.

. IIpakTuyeckne padorbl Ned V3ydeHwe mnpUCTIOCOOIGHHOCTH OPraHW3MOB K Cpenie
obutaHus*,

buosornyeckue nocjeacTeus aganranuu. MaxkposBoouu

['maBHBIC HampaBlIeHHs 3BOJIIOIMOHHOTO Tpolecca. buosornueckuii mporpecc U OMOJIOTHYECKHI
perpecc (A. H. CeseprioB). Ilyrn mocTmxkeHust 6uojiorndeckoro mnporpecca. OcHogHbie 3aKOHOMEPHOCU
960II0YUL. OUBEP2EHYUS, KOHBEP2EeHYUsl, NAPAJLLENIU3M, NPABUILA IB0TIOYUL CPYINHI OP2AHUZMOS.

Pesynbrarhl »BOMIONIMU: MHOrooOpa3We BHUIOB, OpraHWYEcKas I1eJ1ecCO00pa3HOCTh, IMOCTEIEHHOE
YCIIOKHEHUE OpTraHu3aliu.

Bo3nukHoBeHHe :KM3HH HA 3emiie

Opranvyeckuii MUp Kak pe3yJbTaT 3BOJIIOLMU. BO3HUKHOBEHHE W pa3BUTHE JKU3HU Ha 3eMile.
XUMHYECKUH, mpeaorogornueckuii (Teopus akamgemuka A. M. OnmapunHa), OMOJOTHYECKUA U COLMATbHBIN
STallbl Pa3BUTHUSI )KUBOW MAaTEpUM.

DuIoreHeTHYECKUE CBSI3U B )KUBOM MPUPOJIC; ECTECTBEHHAS KIacCHU(pUKAIIHS )KUBBIX OPraHU3MOB.

PazBurne ;xn3Hu Ha 3emJie

PazButne xu3Hu Ha 3emiie B apXEHCKYI0 U MPOTEPO30MCKYI0 3pbl. [lepBble ciieapl KU3HU HA 3eMIle.
[TosiBneHne BceX COBPEMEHHBIX TUMIOB OECIIO3BOHOYHBIX KUBOTHBIX. [lepBhie XopaoBbie. Pa3BuTHE BOAHBIX
pacTeHuN.

PazButne xxu3Hu Ha 3emiie B Naneo30Mckyro 3py. [losiBneHne U 3BOTIOLNS CYXOIYTHBIX PAaCTEHUM.
[TanopoTHHUKH, CEMEHHbIE MANOPOTHUKHU, TOJIOCEMEHHBIE pacTeHHs. BO3HUKHOBEHHE MO3BOHOYHBIX: PHIOHI,
3€MHOBO/IHbIE, IPECMBIKAIOIITUECS.

PazButue xu3HM Ha 3eMiie B ME3030MCKYI0 U KallHO30MCKYI0 3pbl. [losiBIeHHe U pacnpocTpaHeHue
MOKPBITOCEMEHHBIX pacTeHuil. Bo3HukHOBeHME nOTUI] M MiekonuTatouux. llosBieHne u pa3BuUTHE
MIPUMATOB.

[Ipoucxoxnenue udenoBeka. MecTo uenoBeka B KMBOUM mpupoje. CucTeMaTnyeckoe MOJIOKEHHE
Bua HOMO sapiens B cucteme )HUBOTHOTO Mupa. [Ipu3HaKu U CBOICTBA YeIOBEKa, TO3BOJISIONIAE OTHECTH
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€ro K pa3IMYHbIM CHUCTEMAaTHMYECKUM TIpynnaM LapcTBa JKUBOTHBIX. CTaguu HBOJIIOLMU YEIOBEKa:
JIPEBHENIINH YEJIOBEK, IPEBHUN YEJIOBEK, IIEPBbIE COBPEMEHHBIE JIFOIM.

CpoiicTBa YejoBeKa Kak Ouosiormueckoro Buzia. llomymsnuonHas cTpykrypa Buga Homo sapiens;
YeJI0OBEUECKHE PAChl; pacO0OPa30BaHKE; EANHCTBO MPOUCXOXKICHHS pac. AHTHHAYYHAs! CYIIIHOCTh pacu3Ma.

Pa3BuTne XKUBOTHBIX M PACTEHHMI B pa3jMuHble IEpUOAbl CyliecTBoBaHMs 3emud. llocTtenenHoe
YCIOXXHEHHE OpraHM3allid M TPHUCIIOCOOJICHHE K YCIOBUSIM CpEIbl JKMBBIX OPraHW3MOB B TIPOIIECCE
somonnu. [IpoucxoxaeHue demoBeka. JIBwKymue cuiabsl aHTpomoreHesa. Posb Tpyna B mpouecce
IIpeBpaleHUs 00e3bsSHbI B UeJIOBEKa. YeIoBeuecKue pachl, UX €IUHCTBO.

Bbuocdepa, ee crpykrypa u QyHKUHH

buocdepa — xuBast o6onouka mianetel. CTpykTypa ouochepsl. Komnonenmol duocgepsi: scusoe
gewecmso, BUO0BOU COCMAs, pazHooOpazue U 6KIA0 6 Ouomaccy, OUOKOCHOe U KOCHOe 6eljecmeo
ouocgepwvr (b. U. Bepnaockuii). KpyroBopot BemecTB B mpupoje. EcrecTBeHHBIE COOOIIECTBA KUBBIX
opranu3mMoB. buoreorieHo3sl. KOMIIOHEHTBI OHOIr€OLEHO30B: MPOIYLUEHThl, KOHCYMEHTBI, PEAYLEHTHI.
buoneHo3bI: BUI0BOE pa3HOOOpasue, INIOTHOCTh NOMY/IsALui, Oruomacca.

Abunotnueckue (aktopsl cpeabl. Poib TeMmmeparypbl, OCBEIIEHHOCTH, BIIAXHOCTU U JIPYrHX
(GakTOpoB B KHM3HEAEATENBbHOCTH  cooOuiecTB. MHTEHCHMBHOCTh  JIeHCTBUS  (akTopa  Cpeabl;
orpanuuuBaromuii ¢akrop. B3aumoneiictBue (akTopoB cpeabl, Mpeesbl BBIHOCIMBOCTH. buoTtnueckue
¢dakropsl cpeabl. Llenu u cetu nutanus. IKkorocuueckue nupamuowl: ducen, ouomaccel, snepeuu. CmeHa
6uoneHo30B. [IpuunHbI cMEHbBI OMOIIEHO30B; (HOPMHUPOBAHHE HOBBIX COOOIIECTB.

@®opMBl  B3aMMOOTHOILIEHUN MEXIy opraHu3MaMu. [lo3UTHBHBIE OTHOIIEHHS — CHUMOMO3:
MyTyalu3M, KOOMNEepalus, KOMMEHCAIW3M. AHTHOMOTHMYECKHE OTHOIICHMS: XHUIIHWYECTBO, Mapa3UTH3M,
KOHKypeHIus. HelTpanbHble OTHOIIEHUS — HEUTPAIIU3M.

IIpakTnyeckne padorbl Ne 5-6 CocraBieHHe CXeM IiepeJavyd BEHIECTB W JHEpruu (Iernei
MUATaHMS ) *,

N3yueHnue n onmcaHne 3KOCHCTEMBI CBOEH MECTHOCTH, BBISIBIICHHE THUIIOB B3aWMOJCHCTBUSA Pa3HBIX
BHUJIIOB B JJAHHOU DKOCUCTEM

buocdepa n yenoBek

[IpuponHbIe pecypchl U UX UCIIOIb30BAHUE.

AHTpoTIOTeHHbIE (DAaKTOPHI BO3ACHCTBUS Ha OMOIICHO3BI (POJIb YEIOBEKA B MPHUPOJE); MOCIEICTBH
XO3SIICTBEHHOW JIeATENbHOCTH 4enoBeKka. [IpoGiieMbl palnMOHANbHOTO MPUPOAOIOJIB30BAHUS, OXPaHbI
MPUPOJBL: 3allliTa OT 3arpsA3HEHUN, COXpPaHEHHWE STAJIOHOB W MAaMATHUKOB MPUPOIbI, obecredyeHue
MIPUPOIHBIMU PECYPCAMU HACEICHUS IIaHETHI.

o JleMoHCTpaIys KapT 3al0BEIHBIX TEPPUTOPHIA HAIlIEH CTPAHBI.
o IIpakTuyeckas padora Ne7 AHanu3 M OIEHKA MOCJIEACTBHI JEATEIbHOCTH 4YEJIOBEKa B
JKOCHCTEMAX*.

YyeOHo-TeMaTHYeCKUH MJIAH:

KomnuectBo | B ToM uncie

/i HaunmeHnoBanue uzyyaemMon TeMbl 4acoB Ha €€ | MPaKTUYECKUE,
U3y4YeHHe KOHTPOJIBHBIE
MHoroobpa3ue XUBOro MHpa. YPOBHH OpPTraHU3allid U OCHOBHBIE 2
CBOMCTBA XKMBBIX OPTraHU3MOB
Pazpen: CTpykTypHasi opraHu3amnus *KUBbIX OPraHu3MoB 13

Tema 1.1. Xumudeckasi oOpraHu3aius KIeTKd
Tema 1.2. OOMeH BeriecTB U peoOpa3oBaHUE SHEPTUH B KIIETKE

Paznen: Pa3amHokKeHNe 1 HHAMBUIYAJIBHOE PAa3BUTHE OPraHU3MOB

4
2

Tema 1.3. Ctpoenue u GyHKIUH KIETOK 5 1 x/p, 1 n/p
5
Tema 2.1. Pa3mMHOXEHHE OPraHU3MOB 2
2

Tema 2.2. InauBuyanbHOE pa3BUTHE OPTaHU3MOB 1 x/p
Paznen: HacieacTBEHHOCTh M H3MEHYHBOCTH OPraHNU3MOB 17

Tema 3.1. 3aKOHOMEPHOCTH HACJIEOBAHUS IPU3HAKOB 8

Tema 3.2. 3aKOHOMEPHOCTH U3MEHYUBOCTU 3

Tema 3.3.Cenexuyst pacTeHHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB 3 1 x/p, 2 n/p
Pasznen: Bosonus ;kuBoro Mupa Ha 3emie 18

Tema 4.1. PazButne OMOIOTHH B JTOJJAPBUHCKHIA TIEPUOT 2

Tema 4.2. Teopuss Y. JlapBuHa O NPOMCXOXKIEHHHM BHJOB ITyTEM 3
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€CTECTBEHHOT0 0TOOpA.
Tema  4.3. CoBpeMcHHBIC MpeACTaBIcHUS 00  DIBOIIOIUU.
MUKpOIBOITIOIUS U MAKPOIBOIIOLIHUS.
Tema 4.4. IlpucnocoOICHHOCTh OPTaHU3MOB K YCJIOBHSM BHEIIHEH
Cpelbl Kak pe3yabTaT 3BOJIOLUN 5 1 x/p, L n/p
Tema 4.5. Bo3HUKHOBEHUE )XU3HH Ha 3eMIIe
Tema 4.6. Pazputue xu3HH Ha 3eMIie

w A~

=

Pasnen: B3anmooTHomenusi opranu3mMa u  cpeabl.  OcHOBBI 9
IKOJIOTHH. 4
Tema 5.1. buocdepa, e€ cTpykrypa U QyHKIUH. 3 1 ¥/p,2 u/p
Tema 5.2. Buoctepa u yenoBex
[ToBTOpenue U Toroseiii ypok 2 Ix.p
Hroro 66 6 x/p, 6 1/p
IlepeyeHb KOHTPOJIBLHBIX PadoT
KomnuecTso
n/m Tema 4acoB
KonTponsnas padota Nel «OCHOBBI y4eHHUSI O KIETKE». 1
Kontponsnast paGora Ne2 «Pa3MHOXEHHE W HWHAMBHUAYAIBHOE pa3BUTHE 1
OpraHU3MOB»
Kontponpaas pabora Ne3 «OcHOBBI yYE€HHS O HACIEACTBEHHOCTH U 1
M3MEHYUBOCTH»
KonTtponbhas padota Ne 4 «YueHue 00 3BOTIOIUI» 1
KonTtponsnas padota Ne 5 «OCHOBBI SKOJIOTHIY 1
HToroBast KOHTpOJIbHASI pabOTa- BHITIOJIHEHHE PadOTHI 3a Kypc 9 Kiracca 1
Ilepeyenb mpakTHYECKUX padoT
Tema

[Tpaktrueckas padota Nel «3ydeHne kieTok OakTepuid, paCTCHUIN B dKUBOTHBIX)»

[TpakTrueckas pabota No2 «PelieHrne reHeTHYecKrX 3a1auy.

KPHUBOM.»

[IpakTueckas paborta No4 «BrisiBneHue npucnoco0IeHHOCTH K Cpeie OOUTaHUs»

[IpakTuueckas padota Ne5 «CocTtaBieHue cXeM Mepeaadn BEeIeCTB U SHEPT U

cTeMax»

MecTto npeaMeTa B y4eOHOM MJIaHe

Cpok peanuzaiuu nporpammser: 1 roa. Ha usydenue Ouosioruu B 9 Kiiacce OTBOIAMTCS Ha 0a30BOM
ypoBHe 66 yacoB, W3 pacueta 2 yaca B Henent. PabGouas mporpamma paccumtaHa Ha 66 udacos. Ilpu
W3ydeHHH OMOJIOTHH B 9 Kjacce MpoBOAUTCS 4 1abOpaTOPHBIX pabOThI, KOTOPBIE SIBISIOTCS COCTAaBHBIMU
4acTIMH KOMOMHUPOBAHHBIX YPOKOB.

®opMbI OPraHu3aniu y4eOHOro npouecca

[Tpu u3ydeHnn OMOJIOTUH UCTIONB3YIO TAKUE METO/IBI: O0IIeIUAaKTUIECKUe JIeKIIHs, paccKkas, becena,
paboTa ¢ KHUTOH, SKpaHHBIE MOCOOUS. SKCIIEPUMEHT, HaOIIOJeHHe, MpakTUYecKas paboTa; THUIIbI YPOKOB:
BBOJIHBINM, M3yuye€HHE HOBOTO MarepHalia, 00OOMIaloNuii, Y4eTHO-TIPOBEPOUYHBIH. Buasl ypoka ¢ ydeTom
XapakTepa JesATENIbHOCTH Y4YUTENs W YYaIIMXCS: YPOK-JEKIUS, YPOK OOBSICHUTEIbHBIA, MPOOIEMHBIM,
WCIOJIb30BAHUS TEXHUUYECKUX CPEICTB (TENECYPOK, KHHOYPOK).

®opmbl opranu3anuu KOHTpoJis [Ipu oOydeHun oOiielt OMOJOTUU PUMEHSIOTCS TabopaTopHbIE
YPOKH, 3a4€ThI, TECTHI, 3ALUTHI TPOEKTOB.
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H0yp0‘lH0-TeMaTI/I'leCK06 IVIAHUPOBAHHUE 11O OHoOJIOTHH.

Kypc «O6mme 3akoHOMepHOCTHY. 9 KiIace

PKHBBIX OpTaHHU3MOB.

Hacersironmx 3emurio. OOMeH|
BEIIECTB M CAMOPETYJISAIUS B
OHMOJIOTMYECKUX CUCTEMAX.

PruTmMUYHOCTB IIPOIIECCOB
PKU3HECATEIbHOCTH.

IuckperHOCTh >KUBOTO
BeIeCTBa u
B3aMMOOTHOLICHUSI YacTH U
menmoro B OmocHcTeMax,
OHEpro3aBUCHUMOCTb  JKHUBBIX
OpPraHU3MOB; (hopmpl
oTpedIeHHS SHEPIUH.

Ne Ilnanupyembie pe3yabTaThl 00yUYeHUs Dopmb1 IIpakTHyeckue, H::;Izl:::e
2/ Tema ypoka Tun ypoka OCBOCHME MPEAMETHBIX . T naﬁ;ggzgslﬂme
3HAHMI
1 |buonorus xak nayka |[loBropenune [MecTo Kypca B cucTeMe IIpeameTHbIe pe3yabTaThI Onpoc J3: [ToBTOpUTH
0 KHBOI ITpHpPOJIE. Marepuajga  |eCTeCTBEHHOHAYYHBIX Yuawjueca oonsrcnol 3namep: KOHCIIEKT
UCLIMILINH, a TAKXKE B — CBOMCTBA KHBOI'O;
OMOJIOTMUYECKUX HayKax. —METO/IbI UCCIICIOBAHUS B
Llenw u 3amaun Kypcea. OunoIIoruy;
3HaUYeHHUE TIpenMeTa JTst —3HaYeHHe OMOJIOTHYECKIX
ITOHUMAaHU CAMHCTBA BCEIro 3HAHUH B COBpeMeHHOﬁ KHU3HU,
PKUBOTO U —rpodeccuu, CBsI3aHHBIE C
B3aMMO3aBHCUMOCTH BCEX ouonoruei;
gacTel Onocdepsl 3eMin. —YPOBHU OpraHU3aluU KUBOU
'YPOBHU OpraHHU3alyX KU3HU.TPHPOIBL.

2 |MuorooGpa3zue EnnnCcTBO XUMUYECKOTI' 0 Omnpoc Ikekypeus Ne 1 J13: yu. c. 7-12,
PKUBBIX OPTaHU3MOB. cocTaBa JKMBOH MaTepHH. 3amaHus «MHOroo0pasue [KOHCIIEKT
YpoBHU OpraHu3aiuu Knerounoe CTPOEHHE PKUBOTO MUPAY.

1 OCHOBHBIE CBOICTBA OpPTaHU3MOB,

11



JomaimiHee

Posib KAaTHOHOB M AHHUOHOB B
oOecrieueHuH TIPOIIECCOB
SKU3HenesTebHocTH. OcMOoc

oOecITedeHnH TIPOITECCOB
KHU3HEEATELHOCTH,

YPOBHU CTPYKTYpPHOU

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Temalypoxa lypora OcBoeHue MpeIMeTHbIX yVi KOHTPOJIS naﬁ;gzﬁlzgslﬂue
3HAHUH

[{apcTBa KHMBOM INPUPOABL

KpaTKast XapaKTEPUCTHKA

€CTECTBEHHOM CHCTEMBI

Knaccu(uKanu JKUBBIX

OpPraHU3MOB.,

BuioBoe pa3zHoobpasue.

3 [DneMeHTapHbBIN [ToBTOpEeHUE [DIEMEHTHBIM COCTaB KICTKW.| Yuaujuecsa 0071xcHol 3Hamp: |Ompoc n3:81,
COCTaB KJIETKH. MmaTepuana  |[MaKpo3JIeMEHTHI, —MAaKpO3JIEMEHTHI, 3aganus KOHCIIEKT
Heoprannueckue MUKPO3JIEMEHTBI; MX BKJIaJ B|MUKPOJJIEMEHTHI, UX BKIaJ B [[[poBepka
BEIIECTBA KJICTKH. oOpazoBaHue 00pa3oBaHUe HEOPraHUYECKUX (TAOIUIBI

HEOPraHMYECKUX WM  OPraHUYECKHX  MOJIEKYJI

4 |Oprannyeckue M3ydeHne  |opraHn4YecKux MOJIEKYJI JKHBOTO BEIECTBA; Onpoc 113:82

BEIIECTBA KIICTKH. HOBOI'O PKUBOTO BEIIECTBA|—XUMHUYECKHE CBOWCTBA H3aJaHusA [1OJITOTOBUTH
Marepuana |HeopraHuveckue MOJICKYJIb] OMOJIOTHYECKYIO posib Bonbl, (IIpoBepka COOOIIEHUST O
PKUBOTO BEIIECTBA. — POJIb KATHOHOB ¥ aHUOHOB BTa0JIUIIbI Jlamapke
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Temalypoxa lypora OcBoeHue MpeIMeTHbIX yVi KOHTPOJIS naﬁ;gzﬁlzgslﬂue
3HAHUH
1 OCMOTHUYECKOE JIaBJICHHUE. | OpraHU3aI[uH OCITKOBBIX|
OpraHu4eckue  MOJICKYJIbL.| MOJICKYIT,
buonornyeckue  MOJUMEPH] MPUHITUIIBI CTPYKTYpPHOMU
— OCNKM; UX CTPYKTypHas |OpraHm3anmd W  (YHKIHH
opranuzanus, yHKIIHY. YTIIEBOIOB;
HykiienHOBBIE KUCITTOTHI. -IIPAHIUIIBI CTPYKTYpPHOH
[lepenava HACIEACTBEHHOW |OpraHuM3aliud W (YHKIIUY
WH(pOPMAIHH. JKUPOB;
- CTPYKTYpPY HYKJICHHOBBIX
KUCJIOT.
Yuawueca oonscnvt ymems:
—O0OBSACHATH MIPUHITATI
JeWcTBUS EpMEHTOB;
—XapaKkTepu30BaTh (YHKIUH
0€IKOB;
— OTMEYaTh YHEPTETUICCKYIO
pOJTb YTIICBOIOB U
[IaCTUYCCKYIO ()YHKITHIO
JKHPOB.

5 |OOMeH BelIecTB U M3ydenne O0MeH BEIIIECTB A Yuawueca oonxucnvt ymems. |Onpoc J13: KOHCHIEKT
MpeBpalicHre Marepuana  [[IpeoOpa3oBaHME HHEPIHH B— OMHUCHIBATH OOMEH BEIIECTB (3aqaHus [TOBTOPUTH
PHEPTUH B KIIETKE. KIICTKE. W TIPEBpAIlCHNE YHEPTHUH B

TpaHCIOPT BEIIECTB Uepe3  [KIETKE;

6 [[LmacTudeckuii oOMeH.|I3ydeHue KJIETOYHYIO MEMOpaHy. — MIPUBOIUTH ITOIPOOHYIO DpOHTATBHBII 113: 83,
buocunres 6enkoB, |marepuana  ([IMHO- M haronuros. cXeMy Ipolecca OMOCHHTE3a  |0mpoc KOHCTIEKT
PKUPOB U YTIIEBOOB. BryTpukierounoe OeInKoB. 3agaHus MMOBTOPHUTB,

MUIIeBapEHIEe U HAKOTICHHE

7 [DHepreTudecKuii V3yueHnne  [PHEPIHHU; PACIICIICHUE TecT Nn3:84

0OMEH. HOBOT'O U [II0K03b1. brocuHTe3 OEIKOoB,

BryTpukierodHn 3aKperuieHre PKUPOB U YIJIEBOIOB B KIIETKE.

OCIUIIEBAPEHHUE. DpOHTAIIBHBIN
orpoc
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Jomamm

Ne IInanupyemsble pe3yabTaThbl 00y4eHHUS DopmbI IIpakTHyeckue, Hee
ﬁ/ Tema ypoka Tun ypoka OCBOCHIME MPEIMETHBIX — T naﬁ;ggzgglﬂue saan
3HAHMI 1 e
8 |LluTomnorws. M3yuenue n [[IpokapuoTudeckue KICTKU] Yuawuecs oonxcusr |Onpoc P Ne 1 13: 85,
[MpokapuoTnueckre |HOBTOpeHUE |[popMma M pa3Mephl, CTPOCHUE| 3HAMb: 3amanus H3yyeHnue KiIeTOK
KyeTkH. bakrepun. CriopooOpazoBaHue. —OCHOBHBIE DaxTepuii
PasmHOkeHre. MecTo U poiib|  OHMOJIOrMYECKHE TIOHATHS;
O |Knerounas teopust  |H3yueHue gp OKAPHUOT B OHOIICHO3AX. —cTpoerme N . [Ompoc JIP 1. 13: 89,
YKapUOTHYECKAasl KIIETKa. MIPOKAPUOTHYECKON KIIETKH;
CTpOCHHS MATEPHANA ([T o aama —crpocsme 3aanus H3yyenne KJIETOK H4
OpraHN3MOB. . . ) TOTOBBIX
PYKapHOTHYECKOH 9YKapHOTHYECKON KIIETKH;
KJICTKH. Oprasenisl| —MHOroo0pasue SyKapHuoT; MHKponpenapatax
10 Dykapuoruyeckas  [M3ydenne  BxmroueHMss M UX pPOdb B —OCOOEHHOCTH cTpoeHus [Ompoc J13: § 6,
Kierka. Kieroynast — [HOBOroO MeTaboIn3Me KIIETOK. PACTHUTENHHON U KUBOTHOM  [3a/1aHUs
MemOpaHa, Marepuana  (OcoOCHHOCTH CTPOSHUS KJIETOK; IIpoBepka
HUTOIlIa3Ma, [PACTUTENBHON KJIETKH. —TJIaBHBIE€ YaCTH KJIETKH, TaOJIUILIBI
OpTraHONJbI Jlenenune kinerok. Knerku B —CTagud  MHUTO3a, €ro
A TOILIA3MBI. MHOTOKJIETOYHOM OpPraHHU3Me.| OHWOIOTHYECKHI CMBICT;
11 Dykapuoruueckas  |KomOuHHpOB [MuTo3. Kierounas teopust —ToNoKeHns  KieTouHoit [Onpoc 3: 87,
Kiierka. Smpo. AHHBIA YPOK |CTPOCHHSI OPTAHU3MOB. TEOPUH CTpOeHHs [3aJaHus
OpraHNU3MOB; IIpoBepka
Yuawueca 00/13icHbl [TA0NUIIBI
12 [[Tenenue KIETOK. KoMOMHUPOB ymemb: Ompoc J13: 8 8,
AHHBIN ypOK - XapaKTCPU30BATEL (33 maHus
MeTaboIn3M y MIPOKapPHOT;
—ONUCHIBATh
13 [KoHTpOJBHO - 3yueHue TeHETHYECKHH annapar | Teer  Ne J13: Her
0000MIArOIINH YPOK  |HOBOTO GaxTepHii; 1.
Mo TeMe: MaTepuana — OIHUCBIBATL IPOLECCHl |CTpyKTypHAas
«CTpyKTypHas Cropoobpa3oBaHHsL 1 lopranuzauust
OpraHU3aIys KUBBIX PasMHOKEHHA SKHBBIX
OpPraHU3MOB» IIPOKapHOT; OPraHnu3MoOB

— OOBSICHATH MECTO U POJib
IIPOKapuoT B 6I/IOLI€HO33,X;

—XapaKTepu30BaTh
¢byHKIMH OpraHoOMIOB
LUTOIJIA3MBI,

3HAUEHHE BKIIOUEHHH B
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Tema ypoka Tun ypoka OcBoeHuE NPEIMETHBIX — T naﬁ;gzﬁlzgglﬂue
3HAHUH
KU3HEACATCIIbHOCTHU
KJICTKH;
— OIIHUCBIBATH CTPOCHUC H
(YHKIIUH XPOMOCOM.
14 |Pa3MHOKEHHE. Wzyuenune  |CymHOCTh u bopmbl Yuawgueca oonsrcrot Onpoc J13: § 10,
Becmonoe HOBOT'O Pa3MHOXCHHSI ~ OPTaHU3MOB, 3HaAMb:
pa3MHOKEHHE. MaTepuana |becnonoe pa3MHOXKEeHUg —MHOrooopasue popm
paCTeHI/Iﬁ )51 JKUBOTHBIX| O€ECIIOI0ro Pa3SMHOXCHUA U
[TosnoBoe Pa3sMHOXEHUE TPYIIIbl OPraHU3MOB, IS
PKHBOTHBIX WM PACTEHHUH] KOTOPBIX OHHU XapaKTEPHBI;
15 Momosoe Vsydenne  |46nasopanne TOJIOBBIX —CYITHOCTb TI0JI0BOTO Omnpoc J13: § 11,
Pa3MHOKCHHC. HOBOT'O KJIETOK, Pa3MHOKECHHMS H €0
Pa3sBUTHE MONOBBIX  [MATEPHANA | (ceonenenme ¥ | OMomorMYecKoe 3HAYCHNUE;
[KJICTOK. OIJIOZIOTBOPEHHE. — TpolecChl raMeTOreHesa,
Ononorsopenne Buosnorudeckoe 3HayeHne | Melosa U
[IOJIOBOTO  Pa3MHOXKEHUS. | OIIOAOTBOPEHHUSL.
I'amerorenes. Ilepronel | Yuawuecs oonscrot
o0Opa3oBaHUs HOJIOBBIX | ymems:
KJIETOK: Pa3sMHOXKEHUE, | — XapaKTepHU30BaTh
pocCT, co3peBaHue (MeH03) | OHOIOrMYeCKOE 3HAUYCHUE
u (opMHUpOBaHKE TIOMOBBIX | OECIOJIOro
KJICTOK. OcoOeHHOCTH | pa3MHOMKCHHUS,
criepMaToreHnesa U | —O0OBSICHATH MPOIIECC
OBOr'E€HE3A. Meno3a.
OmnonoTBopeHue.
16 |OnTorenes. Wzyuenne  |OMOpHOHAIBHBINA nepuoy| Yuauguecsa 00nxicHbl Onpoc N3:§12
OMOPHOHATIBHBIHI HOBOI'O [pa3BUTHSL. OCHOBHBIE| 3Hamb: 3ananus PT
[epUO]] Pa3BUTHSL. MaTepuana  [3aKOHOMEPHOCTH JAPOOJICHHS; — ONpeeseHre OHITHS [TpoBepka

15



JomaimiHee

Ne IInanupyemsble pe3yabTaThbl 00y4eHHUS DopmbI IIpakTHyeckue,
3ajaHue
n/ Tema ypoka Tun ypoka JIabopaTopHbIe
M yp OcBoeHME NpPeIMETHBIX yVi KOHTPOJIA pﬁ P
1 3HAHUH PaboThI
00pa3oBaHUE OIHOCIONHOTO «OHTOI'CHE3Y; TaOTHUITHI
3apoaplmia —  OJacTyjbl| — IEPUOAU3AIMIO
17 |OnTorenes. TosTopenne || ACTPYIALMS; OHTOTrCHE3a, N3: § 13
[TocTsMOpHOHATBHbI [H3yuenHoro  [3AKOHOMEPHOCTH — 3Tarnbl YSMOPUOHATIBLHOTO
[epHOJ Pa3BUTHS. 06pa30132}'H1/1;I pa3BUTHS;
[IBYXCIIOWHOTO 3apofpiiia — | — (HopMbI
racTpyJibl. [TepBuuHbIl| TOCTIMOPHOHAIBHOTO
OopraHoreHe3 W JaibHeiIIas | HNEpUoja pa3BUTUSA: He-
middepeHIMpoBKa  TKaHEH,| MPSIMOE pa3BUTUE, Pa3BUTUE
OpraHoB u CHUCTEM.| C IOJIHBIM U HEMOIHBIM
[locToMOpHOHANBHBIN TIEpHO]]| MTPEBPALICHUEM;
[pa3BUTUSL. ®DopMBI| — IPSIMOE PA3BUTHE;
MOCTIMOPHUOHATBHOTO — OHMoreHeTn4ecKuil 3aKoH
rneproja pasButusl . I'ekkens u @. Mronnepa;
18 [KonTponsran TosTopenne Henpsimoe pa3sutue; noiHell] — padorer A. H. CeBeprioBa Teer Ne 2 3: ner
i M HemoJHbIH Meramopdo3. 00 SMOPHOHAIBHOI
pabora: «O0mume M3y9EHHOTO . Pa3MHoKeHNe U
bronoruueckui CMBICI] W3MEHYUBOCTH.
3aKOHOMEPHOCTH OHTOTeHe3
pa3BUTHSL Yuawueca oonscnot
Pa3BHUTHSD»
c meramopdo3om. [Ipsmoe ymemb:
paszeutHe. Ctapenune. OOmme | — OMUCHIBATH ITAITBI
3aKOHOMEPHOCTH Pa3BUTHA. | OHTOTEHE3a;
buoreHern4yecknuii 3aKoH. — XapaxKTepu30BaTh (POpMBI
CXOMICTBO 3apONbIIICH U ITOCTAMOPHUOHATIHHOTO
PMOpHOHATbHAS TUBEPTEHIINSA| Pa3BUTHS;

rpu3HakoB (3akoH K. bapa).
buorenernaeckuii 3akoH (3.
["exxens u @. Mromep).
Paboter A. H. CeBepmoBa 00
PMOpHOHATBHOM
N3MEHYNBOCTH.

— pa3nu4aTh COOBITHUS MPH
IIOJIHOM M HEITOJIHOM
MpEeBpaIICHUY;

— OOBACHATH
OHOJIOTHYECKHAN CMBICIT
pas3BuTHs ¢ MeTaMop(Ho30M;
— XapaKTepU30BaTh JTAIbI
OHTOr'€He3a MPH MPSIMOM
MOCTIMOPHOHATELHOM
pa3BUTUH
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Tema ypoka Tun ypoka OCBOCHIME MPEIMETHBIX — T naﬁogzﬁn:gglﬂue
3HAHUH p
19 |OcuoBubie oHSATHS ~ [M3yueHme Otkpeitne I'. Mennenem |Yuawuecs oonscnot 3nams:  becena J13: § 14,
[ECHETUKU. MaTepuaia 3aKOHOMEPHOCTEN — OIIPENENEHNs] OCHOBHBIX DpOHTAIBHBIN
HACJICZIOBAHUS MPU3HAKOB. |[OMOJOrMYECKUX TOHSATHIA oIIpoC
I'ubGpuaonoruueckuii — CYILIHOCTD
METOJ U3y4YeHUs [THOPUIO0IOrHYECKOr0 METOa
HACJIEZICTBEHHOCTH. M3yYEHUs HAaCJIECTBEHHOCTH;
20 [TuOpunonorudeckuii |M3yueHue MoHOrH6pH IHOE ¥ |— 3axoHsr Merens u brosornyecku 113: § 15, 16,
METOJI N3yYEeHHs MaTtepuaia NOUrHOpPHIHOE Moprana; TAKTaHT
Hace/cTBeRHOCTH I, CKpelIBaHUE. Saxons! |Vuawuecs donsncuvt ymemp:  |[33H29H1
Menens. Mennens. He3aBucuMoe U |— HCIOIB30BATh TP PELIEHUH
21 [Bropoi saxon Vsyacrme CIIETIJIEHHOE HACJIeOBaHME. [3a1a4 reHeT‘quCKy}o axaan 3.5 17,
Mennerns. 3akoH Marepuaia Tenermeckoe CHMBOTIHKY, Ormpoc
HICTOTEL TAMET. olpeneneHne TI0JIa. |[— COCTABJISITH TCHOTHIIBI
T'enorun  kak IECJIOCTHAs |OPpTaHU3MOB U 3alIUChIBATH UX
cucreMa. B3aumoneiicTBue |[raMETHI;
22 Tperuii 3aKoH 3yqenne QJUIETIbHBIX U HEAJUICIBHBIX [— CTPOUTH CXEMBI 3amaun J13: § 18,
Menzners. MaTepuaia TCHOB B CKpCIIMBaHUA IPH Ompoc
AHanusupymouiee OIIpEeNEIICHNH ITPU3HAKOB. HE3aBUCHUMOM U
CKpELIMBaHUE. CLICIUICHHOM HacJIEOBaHUH,
23 |Pemenue 3yueHue HaCHeIfOBaHHH’ CUCIIICHHOM € (35 1aun J13: pemnth
FEHETHUYECKUX 33/1a4  |[MaTepHualia TOMOM, 3a1a4u
Ha 3aKoHbl Mer e, — CYILLHOCTb T€HETHECKOro
OIpPENENICHUS 1101a Y PACTCHUM
1 JKUBOTHBIX;
24 CrenieHHoe HOBTOpeHI/Ie — XapaKTepru30BaTh T'€HOTUI I[3: § 19
HaCJICAOBAaHUEC I'€HOB. MaTcpHalia KaK CUCTEMY

B3aMMOZCHCTBYIOIINX TEHOB
OpTraHHu3Ma;

— COCTaBIIATH TPOCTEUIITHE
POJIOCITIOBHEIE U PellaTh
reHeTHYEeCKUe 3a1auH.

17



JomaimiHee

Ne IInanupyemsble pe3yabTaThbl 00y4eHHUS DopmbI IIpakTHyeckue,
3alaHue
n/ Tema ypoka Tun ypoka JIabopaTopHbIe
M yp OcBoeHME NpPeIMETHBIX yVi KOHTPOJIA pﬁ P
" 3HAHU padoThI
25 ['eneruka moma. V3ydeHue Ompoc 13: 820
HOBOT'O 3anauu
MaTeprana
26 [enotun kak cucrema [M3yueHue Onpoc J3: 3amaun,
B3aMMOJICHCTBYIOIINX [HOBOT'O Samauu [IOBTOPUTH
[CHOB. MaTeprana paszen,
AIITOPUTM
peleHus 3aaa4y
27 |Pemenne [loBTOpeHue 3amaun J3: 3amaun
TeHETHYECKHX 3aJ]ad. [Marepuaia
28 [M3menunBocTh. Tunsl |M3ydenune  |OcHOBHBIC (hOPMBI Yuawueca oonscnvl 3mamo:  |Ompoc J13: § 21,
N3MEHYHBOCTH. MaTepuaia  [M3MEHYHBOCTH. — BH/IBI I3MEHYUBOCTH U
HacnencrBennas ["eHOTHIITUECKAS Pa3THUMS MEXTY HUMH.
M3MEHYNBOCTb. M3MEHYNBOCTb. MyTanum.

SHAYCHWE MyTaITUi IS
[IPAKTHKH
CEIIBCKOro X03siicTBa U

OMOTEXHOIOTNH.

Yuawueca oonsrcnvr ymemon:
— pacrmo3HaBaTh

MYTalOHHYIO U

18



JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Temalypoxa lypora OcBoeHue MpeIMeTHbIX yVi KOHTPOJIS naﬁ;gzﬁlzgslﬂue
3HAHUH
29 Myrtauuu. Turmst Wzyuenne  |KoMOWHATHBHAS KOMOWHATHUBHYIO Onpoc J13: KOHCIIEKT,
MyTalui. MaTepuaiga  |[A3MEHYHUBOCTb. U3MEHYHUBOCTb. CooOrieHus ctp.104-107
OBOJIIOLIMOHHOE 3HAYEHUE
KOMOWHATHUBHOM
N3MCHYUBOCTH.
deHoTunuIeckKas, uiu
30 |[denoTHIMUECKAS N3yuenue MOIH(HKAIIMOHHAS, Ormpoc J13: Yuebnuk §
M3MCHIMBOCTD. MaTepuajla  ly3mMeHunBOCTh. Ponb yciaoBuit 22
BHEITHEH Cp€abl B pa3BUTHU H|
[IPOSABJICHUH ITPU3HAKOB U
31 |BrisiBicHUE Wsyaenne |0 o IIposepka JIP  |JIP Ne 2. J13: TOBTOPHUTH
M3MEHYMBOCTH MaTeprana IlocTpoenue TeMy
OpraHN3MOB. BapHaNOHHOM
KPHUBOIi.
32 |Ceneknus. 3agaun  |[loBropenue |[leHTpbl mpoucxoxkaeHus U | Yuawuecs 0oncusl 3nams.  |CooOIIEHUS J[3: xoHCIIEeKT,
CEJICKITUH. Marepuansa  [MHOTOOOpasus KyJbTYPHBIX |— METOJIbI CEJIEKLNH; Ormpoc COOOIIICHHE O
pacternwuii. CopT, mopoa, — CMBICJI M 3Ha4Y€HHE SIBJICHUSA Basuiiose
mramMM. MeTONbI CeNeKINK  |TeTepPO3nca U TOTHUITIIONIHH.
pacTteHuit Yuawueca oonscnvt ymemen:
33 |LlenTpHI KoMOHHMPOB |1 )KUBOTHBIX. JIOCTHXKEHUS U |— OOBSICHATH MEXaHU3MBI CooOmieHus J13: § 23
MHOT000pa3ns u AHHBIN YPOK |OCHOBHBIE HAIIPABJICHHS repenavyu MPU3HAKOB Omnpoc
[TPOMCXOXKTCHIIS COBPEMEHHOM CEJIEeKITHH. CBOMCTB U3 TIOKOJICHHS B
KYJIbTYPHBIX 3HavYeHNE CeNeKINH IS [TOKOJICHVIE ¥ BOSHUKHOBEHHUE
pacTeHUH. [pa3BHUTHSA OTJIMYUN OT POAUTEIbCKHIX
34 MeTombl CeeKIIMU W3yuenne CEITLCKOX 035 CTBEHHOI'O (hopM y IOTOMKOB. Coo01eHus J13: YueOHuK
pacTeHui, )KMBOTHBIX. [MaTepuana  |[IPOM3BOJICTBA, MEIHIIMHCKOM, Ompoc 824

MUKPOOHOIOTHYECKON 1
Ipyrux oTpaciei

19



JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Temalypoxa lypora OcBoeHue MpeIMeTHbIX yVi KOHTPOJIS naﬁ;gzﬁlzgslﬂue
3HAHUH

35 |Cenekius M3ydyenue  [IPOMBIIUICHHOCTH. CooOrieHus 13: YueOHuk §
MUKpPOOPTaHM3MOB.  [MaTepuaia Omnpoc 25
JlocToxenus u [loaroToBUTHCA
OCHOBHEIE K [IPOBEPOYHON
HaTIPaBJICHHS pabore
COBPEMEHHOMN
CEIEKIIHH.

36 |O600maromuii ypok (M3yuenue TecT
Mo Teme MaTeprana «Cenexums»

«HacaencTBeHHOCTD
W U3MEHYHBOCTDY.

37 |(CtaHoBIIEHHE [ToBTOpenue [Pa3Butne ouonoruu B CooObmieHus J[3: YueOnuk §
cucreMaTuku. [lepBrieMaTeprana  |[10JapBUHOBCKHI MIepro/, Onpoc 26, coobmieHne
PBOJIIOIIMOHHBIE T"ocniosicTBO B HayK@ IIpoBepka 0 Jlamapke
paboTEHI. TpencTaBIeHuN 00 TaOTHITHI

«M3HAYaJIbHON
38 [Teopus XKana bartucra [[e11eCO00Pa3HOCTH " CoobmuieHus 713: §
Jlamapka. HCH3MCHHOCTH KIBOH Onpoc 27,co001eHne
rpupoasl. PaboTh Tposepka o Tapeune
K. .HI/IHIEGS[ 0 CUCTEMAaTHUKE TaGITHIIBI
pacTeHWdi M JKMBOTHBIX
OpomornonHas Teopus XK. b,
Jlamapxka.

39 [DBOMIOLIMOHHOE Wzydenne  |[Ipeamocsuiku Yuawuecsa oonsrcnot 3namep:  |CooOmmeHus J3: YueOHuk §

yaenue Y. JlappuHa |MaTepuana  |[BO3HHMKHOBEHHUs yueHHs U|-—TIIpencraBieHus Ormpoc 28

[lapBuHa:  [IOCTHXKEHUS B
00JIaCTH €CTECTBEHHBIX HaykK,

€CTECTBOHUCIILITATENIEH
JOJTAPBUHOBCKOM STIOXH O
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Tema ypoka Tun ypoka —q = e npeaMeTHBIX vVI KOHTPOJIS Hﬁﬁ;}:ﬁlﬁﬂﬂue
3HAHUH
40 [Yuenue U. Jlapeuna |M3ydeHue — PKCHCIUIIMOHHBIN CYIIHOCTH XUBOU Tpupobl; |[CooOrieHus 3: YueOHuk §
00 UCKyccTBeHHOM  |Marepuaia (Martepuan Y. JlapBuna|—s3risiast K. Jlunnes Ha Ompoc 29
oroope. Yuenne Y. [apBuna 00 cucTeMy JKUBOT'O MHPA; Saganus PT
HNCKYCCTBCHHOM —OCHOBHBIC IT10JIOKCHUA
oroope. Yuenne Y. JlapBuHg 3BonmonnoHHoM Teopuu K. B.
0 ectecTBeHHOM oTOope. Bun| Jlamapka;
41 [Yuenue Y. lapBuna o |U3yuenne | —yuenue Y. JJapsuna 06 CooOrieHus 13: YueOHuk §
CCTECTBEHHOM OTOOpE.MATEPHANA  yjreMeHTapHAS FICKYCCTBEHHOM 0TOOpE; Onpoc 30
DBOJIIOLIMOHHAS eqununa) —ydenue Y. Japsuna o
Bceobmiass WHIUBHTyaTbHAs] €CTECTBEHHOM OTOOpE.
42 |DdopMBI €CTECTBEHHOTO M3MEHHHBOCT, M HIOLITOSHAN Yuauuecs JonsucHu: ymerny: CooOmieHus J13: YuebHuk §
UM CJIICHHOCTDH IIOTOMCTBA. — OLCHUBATh 3HAYCHUEC
oroopa. boppba 3a cymiecTBoBaHWE H| 3BOJIOIMOHHON Teopun K. b Onpoc 33
" Bamanus PT

€CTECTBEHHBIN O0TOOD.

Jlamapxka ju1st pa3BUTHS
OHoI0ruy;
—XapaKTepu30BaTh
IPEANIOCHUIKY BO3HUKHOBEHUS
3BOJIIOIIMOHHON Teopuu Y.
HapsuHa;

— JIaBaTh OIPEAEICHUS
MIOHATUH «BUI» U
OIS, —
XapaKTepU30BaTh IPUUMHbI
OOpBOBI 3a CYIIECTBOBAHHE; —
OIpENeNsITh 3HAUCHUE
BHYTPHUBHUIOBOM, ME&KBUIOBOI
OOpBOBI 32 CYIIECTBOBAHHE 1
0OpBOBI ¢ AOMOTHYECKUMHU
(hakTo pamu cpemsr;

— JaBaTh OLEHKY
€CTECTBEHHOI'0 0TOOpa Kak
pe3ynbTaTa 00pHOBI 32
CYIIIECTBOBAHHUE.
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Temalypoxa lypora OcBoeHue MpeIMeTHbIX yVi KOHTPOJIS naﬁ;gzﬁlzgslﬂue
3HAHMI
43 | Bun, ero xputepuu u [M3ydenue  |Buj Kak T€HETHYECKU Yuawgueca oonscuvt 3uams.  [[Ipoepka JIP  [JIP Ne 4. 3: YueOHuk §
CTPYKTypa MaTepHaia  |[M30JIMPOBAHHAsS CHCTEMa; — 3HaYeHHE 3200THI O HN3yuenne 31
[Tomymnsanusi. [PETPONYKTUBHAS U30JIALMS U |[IOTOMCTBE IJI1 BEDKHUBAaHUS, MPHCIOCO0TeHHO
e€ MeXaHU3MBI. — OIpecIeHuUs OHSITHH CTH OPraHU3MOB
IlonynsuuonHast «BUI» U IOMYJISALUDY; K cpeae
— CYIIHOCTb I'€HETHYECKUX 00UTAHUSI.

CTPYKTypa BHIA;
PKOJIOTHYECKHE U
ICHETUYCCKUEC
XapaKTEPUCTUKHU IOIMYJISILUI.
HOHYHHHI/IH — DJIEMCHTapHas
PBOJIOIIMOHHAS SIITHHIIA.
IIyTu u ckopocTh
BUI000pa30BaHNS;
reorpadudeckoe u

OKOJIOIH4YCCKOC

IIPOLIECCOB B MOMYJIANUAX;
— (opMBI BUI000pa30BaAHHUS.

Yuawueca ooncnuvt ymemsn:

— OO0BSCHATH MIPUYHHB
pa3aeneHus BHU/IOB,
3aHUMAIOIIX

OOIIMPHBIN apeasl OOUTaHUs, HY

TMONYJISIINHN,

22



JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
n/ Tema ypoka Tun ypoka OCBOCHIME MPEIMETHBIX vy T JadopaTopHbie
1 3HAHU A padoThbl
BU000pa30BaHue. —  XapakTepHu30BaTh MIPOIIECC
9KOJIOTHYECKOT0 7
44 [DnemeHTapHbIE W3ydenne reorpapuecKoro [Iposepka JIP  UIP S. M3yyenne JI3: YueOnuk §
OBOJIIOLIMOHHBIC MaTepuaia BU1000pa30BaHMS; H3MEeHYUBOCTH, (32
(hakTOpbI - OLICHHBATb CKOPOCTH KpHUTepHeB BH/A,
BH/I000pa30BaHuUs B Pe3yIbTaToOB
PasIMUHBIX  CUCTEMaTHYECKHX HCKYCCTECHHOT'O
KaTeropusx ’KUBOTHBIX,| 0T60pa Ha copTax
pacTeHUit 1 MUKPOOPTaHU3MOB. KYJILTYPHBIX
pacTeHmii.
45 ['maBHBIE W3ydenne | maBHBIC HanpaBleHus Yuaugueca 00cul 3nams.  |Onpoc J3: YuebHuk §
HaTIPaBJICHHS MaTephana  [DBONIIOIMOHHOTO  Mpoliecca,— IVIABHbIE HAIIPaBJICHUS 34
DBOJIIOLUU. Buonornueckuii  mporpecc HPIBOIIONUHN: ONOTOTHIECKUN
OMOIOTUYECKHI perpecc.nporpecc 1 OUOIOru4ecKuil
[Iytn JIOCTHKEHUSPETPECC;
OHMOJIOTMYECKOTO Mporpecca. |— OCHOBHBIE 3aKOHOMEPHOCTH
OcCHOBHBIE 9BOJIIOLIMU: AUBEPIEHIINIO,
46 | Tunsl [loBTopenue 3aKOHOMEPHOCTH DBOJIOIAN. |[KOHBEPTEHLIMIO U Ompoc J[3: VaeOHuK §
SBOJIFOLIMOH MaTepuaia  [Ipapuia HSBOJIOUUK TPYIIIIApALICIU3M, 35
HBIX 5 OpPTaHU3MOB. Pe3ynbraTel— pe3ynbTaThl YBOIIOUH.
U3MCHCHUH. DBOJIIOLMU:MHOr000pasue  [THIIBI
BU/IOB, OpraHuYecKasiOKPOBUTEIbCTBEHHOM
47 [Pesynbrar oBomonnn M3ydeHne  |nenecooGpasHocT, OKDACKH ¥ UX 3HaueHWe juisi  [COOOLICHN J3: YueOHuk §
~ MaTEpralld  |ocTelneHHOE YCIIO)KHEHUEBBDKUBAHMS, s10mpoc 36
npHCrIocod OpraHu3alHy. — OOBSICHATH OTHOCUTEIbHBIN
JICHHOCTB [TpucrnocoOuTenbHbIC XapakTep MPHUCIIOCOOICHNH;
OpraHH3MOB 0COOCHHOCTH CTPOCHUSI. — 0COOCHHOCTH
K Cpeac [lokpoBUTENBCTBEHHAS [IPUCIIOCOOUTENBHOTO
obHTaHHsA OKpacka IMOKPOBOB TeJa: HIOBEJICHUSL.
48 [3aboTta o M3ydenne  pegocreperarolnast Okpacka. — Onpoc J13: YueOHUK §
[TOTOMCTBC MAaTCpUaT MuMHKpHUSL. Yuawueca oonscnvt ymems: 37
a [IpucnocoburensHoe — XapaKTepru30BaTh MyTH
MOBE/ICHNE JOCTHXKEHUSI ONOJIOrnYecKoro
PKUBOTHBIX. 3a00Ta 0 mporpecca: apomopdos,
[TOTOMCTBE. WAMOAANTALINIO U OOLIYIO
Dusnonoruyeckue JereHepaluio;
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49

Ddusunonornyeckue
ajanTaiuu

MN3yuenue
MaTepua
a

a/anTarym.
OTHOCHTEITBHOCTh
[PHUCIIOCOOICHHOCTH.

— IPUBOIUTH IPUMEPHI
TOMOJIOTHYHBIX ¥ aHAJIOTHYHBIX
OpraHoB

CooOmeHus
Ormpoc

3: YueOHuk §
38

24



JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Tema ypoxa Tun ypoka —q = e HpeAMETHEIX —_ o naﬁopzﬁlmpnue
3HAHMH PaboThI

50 |(CoBpeMeHHbBIC [ToBTOpeHue |(OpraHudecKuii MUp Kak Yuawueca oonscnol 3uams.  (CoobiieHus 3: YueOHuk §
[pEACTaBICHUS O MaTepuaia  [pe3yJbTaT SBOIIOLHH. — Teoputo akanemuka A. . |Ompoc 39.40
[TPOUCXOXKICHUH BosHukHOBeHME U pa3BuTHe |OnaprHa O IPOUCXOXKIECHUU
PKA3HU. PKU3HH Ha 3emiie. DTaribl >KU3HH Ha 3emiie.

Hauanbhbie [pa3BUTHSA )KUBOU MaTepuu. |Yuawuecsa oondcuvl ymemsn:
DTaIlbl PAa3BUTUSA DUIOreHETUYECKUE CBSI3U B |— XapaKTepU30BaTh
PKHA3HU. PKUBOM IIPUPOJE; XUMUYECKUH,
eCTeCTBEHHAs MPenONOIOTHUECKHHA,
KacCH(UKAIIS JKUBBIX OMOJIOTUYECKUN U COLMAIILHBIIN
OpraHu3MOB. JTallbl pa3BUTHS KUBOU
MaTepuu.

51 PKu3ub B apxeickyto OTambl pa3BUTHE KU3HU HAYuauquecsa 0onicuvl 3Hams.  (CooOIICHUS J[3: YueOnuk §
U TIPOTEPO30UCKYIO 3emiie. OCHOBHBIC COOBITHS,— 3TaITbl Pa3BUTHS JKUBOTHBIX |Onpoc 41
PpHI. M3yyenue  [MpOXOAWBINKE HA KaXIOMH PACTEHUM B Pa3INMYHbIE Sagaams PT

MaTepuaja  [dTare. MIEepUOJIbI CYIIECTBOBAHUS
[TpouCcXOXKICHNE  YeIOBeKa3eMIIH;
MecTo 4eNmoBEeKa B KMBOW— ABUKYIIUE CHIIbI

52 Ku3Hb B npupone. CHCTeMaTHYeCKOEaHTPOIIOreHeE3a; CooOmeHus 13: Vuebnuk §
MaJI€030MCKYIO 3PY. MOJIOKeHNE  BUga  HOMO— cucTeMaTH4ecKoe Ompoc 42

sapiens B CHCTEMe )KUBOTHOT'OIIONIO’KEHHE YEIOBEKa B
Mupa. Craguu  SBOJIOIHMHACUCTEME KUBOTO MUPA;
UEIOBEKA. CBOIiCTBd— CBOIICTBA YeIOBEKA KaK
YeroBeKa Kak|OMOJIOTHIECKOT0 BUA;

53 [Pa3BuTne Xu3HH B [3yuenne  [OMONOTHYECKOIrO BUJA,— JTallbl CTAHOBJICHUS CooO1eHus J13: YueOnuk §
ME3030HCKYI0 U MaTepuana  [[LIONMyIAIMOHHAs — CTPYKTYypadenoBeKa Kak Ononorudeckoro (Ompoc 43, 44
KaiTHO30MCKYIO 3pBI. BHIa HOMo sapiens. BUJA;

UenoBeueckue pachl.— pachl YeIoBeKa U UX

25



54 [[Ipoucxoxkaenue u  ([loBropenue |AHTHHAYYHAs
PBOJIONMA YEIOBEKA. |MaTepuaga  |[pacu3Ma.

55 [KonTponbHast pabota [[ToBTOpeHHE
«Ydenue 00 MaTepuasa

OBOJIIOLTU )

CYIIIHOCTH

XapaKTEePHBIE OCOOCHHOCTH.
Yuawgueca oonscuvl ymemon:
— OIHUCHIBATh Pa3BUTHUE KU3HH
Ha 3eMJie B pa3IUyHbIE 3PBI;
XapaKTepr30BaTh poib
MIPSIMOX 0K ICHHS, PA3BUTHS
TOJIOBHOT'O MO3Ta U TpyZa B
CTaHOBIICHHUU YE€IIOBEKa;
— — ONpPOBEPraTh TEOPHUIO
pacu3ma.

13: YueOHuk §
45
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Temalypoxa lypora OcBoeHue MpeIMeTHbIX yVi KOHTPOJIS naﬁ;ggzgslﬂue
3HAHUH
56 (CTpyKTypa MN3yuenne  |buocdepa — KuBas | Yuawjuecs 00xicuul 3Hamp.  |Onpoc 13: YueOHuk §
orochepsl. Marepuana  [000I0uKa IUIAHETHI.— OTpeeNeHHs] OCHOBHBIX 46, 47
KpyroBopoT BelecTs CTpykTypa W KOMIIOHEHTBIOHMOIOIMYECKUX TTOHATHH.
B IIPUPOJIE. ouochepbl. BHOKOCHOE  HM— CTPYKTYpPY U KOMIIOHEHTHI
57 [Ucropust KOCHOE BeIlecTBO Ouocdepsl [0nochepsl; 13: YueOnuk §
(hopMHupOBaHUS (B. n. Bepnaacknii) — KOMIIOHEHTHI KHBOT'O 48
IPUPOTHBIX KpyroBopoT  BemiecTB  B|BelIeCTBa U €ro (yHKIIHH.
COOOIIECTB JKUBELIX [IPUPOJIE. EcrectBennble Yuawuecs 0onxncuol ymenn:
OpraHN3MOB. coo01IecTBa KUBBIX— KJIacCU(UIIUPOBATH
58 [broreoreHo3bI U OpPraHU3MOB. bHOTreOIeHO03bI. [9KOJIOTHYEeCKUE (PaKTOPhL; J13: YuebHuk §
OHOIICHO3BI. KoMIoHeHThI — XapakTepu3oBaTh Ouomaccy 49
OroreorneHo30B. brorenossr: [3emin, OHOIOrHYecKyIo
BHJIOBOE paszHoobpa3ne, PO yKTUBHOCTD;
59 |AGroTHYECKHE 3yuenue IJIOTHOCTH MONYJISIIIUNA,— OMUCHIBATH OMOJIOTHYECKH e J13: YueOnuk §
(aKTOpPBI CPEIBI. MaTtepraa ornomacca. AOHOTHYECKHE H. [KPYTOBOPOTHI BEIIECTB B 50

60

HTEeHCHBHOCTD
el CTBUS
(hakTOpOB Ccpernbl.

61

buoTtnueckue
(haKkTOpBI CPeIbI.
Tumbl CBSI3e MEXIY
OpraHu3MaMH B
O1OIIEHO3E.

OMOTHYECKHE (hakTopsI
cpenpl. Llenu u cetn mUTaHUS.
OKOJIOTUYECKUE  ITHPAMHUIBL.
Cmena OnorieHo30B. @opMbI
B3aMMOOTHOLLIEHUNA  MEXIY
OpraHU3MaMH

(IlosuTHBHEIE,
AHTHONOTHYECKIE b3/
HEHTpaIbHBIC).

[IPUPO/IE;

— OOBSCHSATH JeHCTBHE
aOMOTHYECKUX, OMOTUYECKHX U
AHTPOIOI'CHHBIX (JaKTOPOB;

— XapaKTepU30BaTh U
pa3aryaTh SKOJIOTHYCCKHE
CHCTEMBI — OHOreOoIeHO3,
OHMOIICHO3 1 arpoIIeHO3;

— PacKpBIBATh CYNIHOCTh U
3HAYCHUE B MPUPOJIC CAMO

J13: YueOnuk §
51

13: YueOHuk §
52
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JomaimiHee

Ne Ilnanupyembie pe3yabTaThl 00yUeHUsI Dopmb1 ITpakTu4eckue, sananme
ﬁ/ Tema ypoka Tun ypoka OcBoeHME NPEIMETHBIX — T JadopaTopHbie
ST padoThbl

62 broTnyeckue PackpbIBatOT CYyIIHOCTD peryJsuu; [Mposepka JIP  [JIP Ne 6. U13: Yuebuuk §
(hakTOphI Cpenbl. [TPOLIECCOB, MPUBOIAIIMX K |[— OINUCBIBATEH IIPOLECC CMEHBI OcrtaBienne cxem>3
B3aumooTHOLIEHHS 00pa30BaHUIO MOJIE3HBIX OHOLICHO30B 1 BOCCTAHOBIICHHUSI nepeaaiun
MEXKIY MICKOTIAEMBIX, PA3IMYAl0T  [IPMPOIHBIX COOOIIECTB; BELLECTB U
OpraHM3MaMu. ycuepriaemMble U — XapakTepH30BaTh QOpMBI pHepruu (uemei

HencuepIaeMbIe PecypCbl B3aMMOOTHOIICHUH MEXTy NUTAHUS).

63 [Ipupomssie pecypcesi [M3yuenne OpraHM3MaMu. J13: VueOHuk §

W MX MCIIOJIb30BaHUE [MaTepuaa cHMOHOTHHECKHE, 54
AHTHOMOTUYECKUE U
HEUTpAJIbHBIE.

64 [TocnencrBus [IpupoaHbIie pecypChl U UX Yuawuecsa oonsrcnot 3mamp: |CooOmienns, [1p.p.6 «Anamu3 [A3: YueOHuk §
XO03sIHCTBEHHOM HCIIONH30BaHHC. —aHTpOIOreHHbIe pakTophl  |Ompoc 1 OIlCHKA 55
e TENIbHOCTH AHTpOITOr¢HHBIC (haKTOPHI cpensl; IIpoBepka MOCJIEACTBHI
YesroBeKa JiIs BO3/IEHCTBUA HAa OMOIIEHO3BI; |— Xapakrep BozgehcTeus |JIP esTeTBHOCTH
OKpY’KaroIIeil Cpepl. TIOCIIE/ICTBHS XO3HCTBEHHOH | 4EIOBEKa Ha Onochepy; eIOBEKA B

esITeTbHOCTH YeIOBEKa. —CI0CO0bI u METO/IBI S KOCHCTEMAX)
[IpoGiemMBI pariOHANBHOTO | OXPaHBI IPUPOJEL;

65 (Oxpana npupossl 1 |M3yuenue  [IPUPOAOIONL3OBAHN, —Obuonormeckuit 1 \Coobrmenus JIP Ne 7. Ananu3 |/13: VueOHuk §
OCHOBEI Matepuana  |[OXPAHEI COLIMAJIbHBII CMBICT |Ornoc H OIeHKA 54
DAIHOHATHHOTO [Ipupomsr. COXpaHEHUs BHJIOBOTO 3,110 4y1g PT T
MPUPOAOIOIB30BaHU HeATeIbHOCTH
s yea0BeKa B

KOCHCTEMAaX.
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66

O6o0maromuii ypok
1O TeMe

«B3anMoOTHOIIICHHS
OpraHu3Ma U CpeJibl.
(OCHOBBI SKOJIOTHH.

M3ydenue
MaTepuaa

pa3Hoo0pasust OUOICHO30B;
—OCHOBBI  PaIMOHAJIBHOI'O
MIPUPOAOIIONIE30BAHHS,;
—HencyepraeMbie u
ncyepraeMble pecypchl;
—3aroBeJHUKH, 3aKa3HUKH,
napku Poccuu;

— HECKOJBbKO pacTeHUH H
JKUBOTHBIX, 3aHECEHHBIX B
Kpachyro xaury.

Yuawueca oonscnvt ymemn:
—TIPUMEHSTH Ha IPAKTHUKE
CBEJICHHSI 00 IKOJIOTHIECKIX
3aKOHOMEPHOCTSIX B
MIPOMBITIIEHHOCTH u
CEJBbCKOM XO0351CTBE

JUTSt NpaBUJIbHOU
OpraHu3alMyd  JIeCOBOJICTBA,
pBIOOBO/ICTBA,

a TaKXKe U PelIeHUs BCEro
KOMITJIEKCa 3a/1ad  OXPaHbI
OKpYXarolLlel cpenbl U
PaIMOHATLHOTO
MIPHPOONONIL30BAHHS.

67

IPeseps

68

[ATorosas
KOHTPOJIbHAS
padora

KonTtponsHO-
0000IIaroIIHi

TOrOBBIH TECT

J13: YueOHuk §
55, 3aOJIHUTh
p.T. ¢.123-125
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JlabopaTopHas padora Nel

«M3yueHue NpUCIIOCOOIEHHOCTH OPraHU3MOB cpejie 00U TaAHUS»

Leab paGoTbl: paccCMOTPETh HA KOHKPETHBIX MPUMEpPAX MPHUCIIOCOOICHHOCTh OPraHU3MOB K cpelie
obuTaHusl.

OOopynoBanmue: Tabnuia ¢ W300paKEHUEM pPA3IMYHBIX THUIIOB KOHEYHOCTEH HACEKOMBIX,
n300pakeHNe KUBOTHBIX U3 OJHOTO POJa, MCTOYHHUKH JOTOJHUTEIHHON HH(DOpMAIMK, ONPEISTUTETN UITH
OTIPE/ICTUTENBHBIE KAPTOUKH.

Xoa padoTsl

1. PaccmoTrpute pasnudHbIe THUTIBI KOHEYHOCTEH HAceKOMBIX (OeraTenbHasi, NpbIraTelbHasl,
IUTaBaTeNbHast, KonarenbHas). [IpuBeanTe mpuMepsl HACEKOMBIX, UMEIOIINX TaKHe THITHI KOHEYHOCTEH. YTo
oOmrero B ux crpoeHuu? Yto paznuyno? OObICHUTE MPUYMHBI 3TUX OTIUYUH.

2. PaccmoTpuTe n300paskeHns NpeI0KEHHbIX BaM )KMBOTHBIX. 3aIll0JIHUTE TaOJINILY.
Bun Apean Mecro ®opma u Passurne
obuTaHus OKpacka Tena KOT'Ten
Arama
KaBKa3cKas
Arama
CTeMHas
3. ChenaiiTe BBIBOJ O MPUCIOCOOIIEHHOCTH KOHKPETHBIX MUBBIX OPraHU3MOB K YCIOBHUSM
oOuTaHusl.

JladopaTopHas padora Ne2

«HM3y4yeHne U3MEHYHBOCTH, KPUTEPHEB BU/IA, Pe3YJIbTATOB HCKYCCTBEHHOT0 0TOOpa»

Ieab padoThI: 3aKpENUTH HA MPAKTUKE 3HAHUS YIAIUXCS O KPUTEPHUSIX BHJIA 1 €O CTPYKTYpE.

OOGopynoBaHue: )KUBbIE pACTEHUs, 4Yy4dena  JKUBOTHBIX, TepOapuili C  ONpeaeTUTEeIbHBIMH
KapTOUKaMM, N300pakeHUsI )KUBBIX OPraHU3MOB U3 UICTOYHUKOB JOTIOJIHUTEILHONU HH(OpMaLIUK.

Xox padoTsl

1. COCTaBUTh MOP(HOIOTHYECKYIO, (PU3UYECKYI0 M IKOJIOTO-reorpaduuecKkyro XapaKTepUCTUKH
JUISL )KUBBIX OPTraHU3MOB.

2. CpaBHUTH UX U CIieNaTh BBIBOJ O BUJOBOW MPUHAIIEKHOCTH 3TUX OPraHU3MOB, MPUUYHHAX
CXOJICTBA U pa3INyus.
Kputepun Buna [Tokazarenu kpurepus [Tokazarenu kputTepus
st oobexta Nel It 00bexTa Ne2

1.Mopdonorudeckuii
2. dusnosornyeckui

3.Dkongoro-
reorpaduueCcKuit
3. OTBeThTE HA BOIPOCHI:

-MOYKHO JIM TOJBKO Ha OCHOBAaHUU DPACCMOTPEHHBIX BaMHM KPUTEPUEB CYIUTb O BHUAOBOU
IIPUHAUIEKHOCTH JaHHBIX oprann3mos? [louemy?

- KakoBa ctpykrypa Buia?

- KakoBa poJib nonyssauuii B 3BOJIIOLIMOHHOM Tiporiecce?

IIpakTnuyeckas padora Ne3

Tema: cTpoeHHe pacTUTEJBHOM, })KUBOTHON H 0AKTEPHATBbHON KJIETOK M0 MUKPOCKOIIOM

Heab: 3akpenuTh yMEHUE TOTOBUTH MHUKPOIIPENApaThl M pacCMaTpUBaTh UX I10J MHUKPOCKOIIOM,
HaXO0JIUTh OCOOEHHOCTH CTPOEHUS KJIETOK Pa3IMYHbIX OPraHW3MOB, CPAaBHUBATh UX MEXK/Y COOOH.

OO0opynoBaHmne: MUKPOCKOIIBI, IPEIMETHBIE U MOKPOBHBIE CTEKJIA, CTAKaHBI C BOJOW, CTEKIIIHHBIC
MAJIOYKH, JYK PENYaThblii, APOXIKU, KyJIbTYpa CEHHOM MAJIOUKH, MUKPOIIPENapaTsl KIETOK MHOTOKJIETOYHBIX
KUBOTHBIX.

Xoxa paGoTsl

1.ITpuroToBhTE MHUKpOIpPENApaThl KOXKUIBI JyKa, OakTepun CeHHON manouyku. [log MHUKpockomom
PacCMOTPUTE UX, a TAKXKE TOTOBBIM MUKPOIIpENapaT KJIETOK MHOTOKIIETOYHOI'O OpraHU3Ma.

2.ConocTaBbTe YBUJICHHOE C U300pakeHuEM 0OBEKTOB Ha TaOJIMIax.

3apucyiite KJIeTKH B TETpaasx U 0003HaUbTe BUJUMBIE, B CBETOBOM



MHUKPOCKOTI, OpTraHU3MBI.

3.CpaBHuTe Mexay coboi 3Tu kieTku. OTBeTbTe Ha BOIMPOCHI: B YEM 3aKIIIOYAETCS CXOJICTBO
paziuyue KIeTok?

KakoBbl IpUYMHBI CXOACTBA M Pa3iuyMsl KIETOK pasHbIX opraHu3moB? llomeitaiitech 0OBSCHUTS,
KaK IIJ1a BOJIIONNS OAKTEPHiA, )KUBOTHBIX, PACTCHUN?

JlabopaTopnasi padora Ne 4

«A3YYEHUE U3BMEHYHUBOCTHU. IOCTPOEHUE BAPUALIMOHHOM KPUBOM»

Lesab paGoThbl: 03HAKOMHUMCS C 3aKOHOMEPHOCTAMHU MOIU(UKAITIOHHONH U3MEHUYNBOCTH, METOAUKOM
IIOCTPOCHHUSI BAPUALIMOHHOIO PsZia M BApUALMOHHOW KPHUBOM.

OOopynoBanme: nucThsi Ay0a, TOMOJS, BUIUHU (MU JIOOOTO JPYroro pacTeHMs ), JIMHEWKa,
KapaHjaaul.

Jlist BeITTOJTHEHHST pabOoTHI 1eJIeco00pa3HO pa3eNuTh yJalluXcs Ha TPYIIBI IO HECKOJIBKY YEIOBEK C
TaKUM pacu€ToM, 4YTOOBI Kaxaas Tpynmna jaenana paboTy Ha pasHoM Marepuane. Kaxkmyro rpymmy
HEOO0X0IMMO 00eCTeunTh JTOCTATOYHBIM KOJHMYECTBOM Martepuana s ucciepoBanus (ot 50 mo 100
00pasIioB).

Xoa paboTbl. |

1. I3MepbTe npu NOMOIIY JTUHEWKH JUTUHY JUCTOBBIX MJIACTUHOK.
Pesynbrart 3aHecure B Tabnuny:

Howmep nuctoBoit miracTHHKU JnmuHa mucToBOM MIIACTUHKA

2. [locTpoiiTe BapuaIlMOHHBIN PsiJl, PACTIONIOKUB JIHCThS B MOPSIKE BO3PACTAHUS JUTMHBI JTUCTOBOU
IIJTACTUHBI.

3. TlocTpoiiTe BapuanmoHHYI0 KpuBYyI0. [ 3TOro HEOOXOAMMO MOCYUTATh YUCIO OTACIBHBIX
BAPUAHT B BApUAlMOHHOM psAy. Mbl yBHAMM, 4YTO 4Yalle BCEr0 BCTPEYAKOTCS CPEAHHME YIICHBI
BAapHUAIIMOHHOTO Psi/ia, a K 000MM KOHIIaM psifia 4acToTa BCTpeyaeMocTu OyneT cHmkarbes. Ha ocu abcuumce
OTKJIAJbIBAEM 3HAYEHUS OTAEIIbHBIX BEIUYHMH — IJIMHY JIMCTOBOM IIJIACTUHKH, a [0 OCH OPJAMHAT — 3HAYEHUE,
COOTBETCTBYIOIIME YaCTOTE BCTPEYAEMOCTH JAHHOM JJIMHHBI JTUCTOBOW MJIACTUHKH.

4. Kakumu npuyrHaMH BBI3BaHO TaKOE paclpe/ie]ieHue BapuaHT B BApHALIMOHHOM Psity?

5. Cpenatp oOuiee 3aKiIlO4YeHHE O XapakTepe KOoIU(UKALMOHHBIX H3MEHEHUH M O 3aBUCHUMOCTHU
MpesielioB MOAU(DUKAIIMOHHON HM3MEHYMBOCTH OT BaXXHOCTH JAaHHOTO MPU3HAKA B JKU3HEAEATEIbHOCTH
OpraHU3MOB.

JlaGopaTropHasi padora NeS

CocraBjieHHe cXeM Nepeaayy BelecTB U SHeprum (uemneil nuraHus)

Henu: 1) nponokuth GopMUpOBaHUE 3HAHUN O IEMSIX U CETSIX MUTAHUS, MIPaBHIIe SKOJIOTHYECKOM
MUPaAMU/IBI;

2) YY4UTh COCTABJICHUIO CXEM TIepeIaul BEIIEeCTB U SHEPIuH (1IeTel MUTaHus).

OOopynoBaHmne: CTaTUCTHYECKUE [aHHBIC, PUCYHKH DPAa3JIMYHBIX OHOIIEHO30B, TAOIMIIBI, CXEMBbI
MUILIEBBIX LIETE B pa3HbIX IKOCUCTEMAX.

Xoxa padoThI:
024681012141618 2022 242628303234
36 38 40



1. 3Has mpaBWJIO Mepexoja SHEPrHuH C OJHOTO TPOPHUECKOro ypoBHS Ha Apyroi (okomno 10 %),
MOCTPONTE MHpaMUIy OMOMACChI CIEIYIONICH MHUIEBON IETH: PACTEHUSI KYy3HEUMKH JIATYIIKH Y)KU SICTpeO-
3Meesi], Tpesiaras, 4YTo >KMBOTHBIE KaXJI0TO TPO(UYECKOTO YPOBHS MUTAIOTCA TOJBKO OpraHu3MaMH
npeabIayInero ypoBHsa. buomacca pactenuil Ha uccineayemoi teppuropun cocrasisier 40 1 (puc.l)

TaHHs
012345678

L
NAry-sw

KysHedian

Oco0u, MJIH.

Puc.2. Ilupamua yncen

2. TIOCTPOWTE MHpaMHUIy YHCEN TuIeBod uenu (puc.2), 3Has, 4yTto OWomacca oaHOro mobera
TpaBstHUCTOTO pacTenus coctarisieT 5 r (0,005 xr), oqHoro ky3Heunka — 1 1 (0,01 kr), yoxka — 100 r (0,1 kr),
3Meesaa — 2 K.

3. PaccuntanHble 3HaU€HUS BOUIINUTE B TAOIHILY.

4. OTBeThTE Ha BOIIPOCHI:

o Yro Taxkoe Lemb MUTaHUu U YTO JIEKHUT B €€ OCHOBE?
o B yewm cymHOCTh npaBuia SKOJI0THUYECKON MTHpaMUIbI?
o Uewm onpenensercss ycTOMYUBOCTh OHOIIEHO30B?

JlaGopaTropHasi padora Ne6.

N3y4yeHne u onucaHue 3KOCHCTEMbI CBO€eii MECTHOCTH.

BruisiBiIeHHE THIIOB B3aMMO/ACHCTBHA Pa3HbIX BUIOB

B JaHHOM JKOCHCTeMe (Ha mpuMepe 1yOpasBbl).

Heas pa6orbi: 1) u3yduTh CTPYKTYpy OHOLICHO3a IyOpaBbl, pPacCMOTPETh IOKa3aTelnu,
XapakTepu3yonue OuoLeHo3;

2)BBISIBUTH MHOTOOOpa3e MEXBHJIOBBIX B3aUMOOTHOILIEHHH, ONPEAEINTh UX 3HAaUeHUE B IPUPOJIE U
KU3HU YEJIOBEKA.

OoopynoBanme: Tabnuna «buoreHos 1yopaBbl», repOapHble pacTEHHs U KOJJICKIIMH )KUBOTHBIX
JAHHOTO OMOLIEHO3a, HHCTPYKTHBHBIE KAPTOUKU

Xon paboTsl.

1. 1)BeienuTe Apychl jeca 1 ONMIIUTE KaXI0T0 Spyca BUJIOBON COCTaB pacTCHUH.

2).0TMeTbTe, OT KaKUX (PAKTOPOB 3aBUCHUT SPYCHOCTD Jieca.



I1. 1) OT™MeThTe BHIOBOM COCTAB )KUBOTHBIX B KQXKIOM sIpycCe.
2) IpuBemuTe mpUMEpbl BIUSHHS PACTCHUH HA JKUBOTHBIX M JKMBOTHBIX Ha pacTeHus. JlaHHbIe
BHECHUTE B TaOIUITY.

Buasr Opranuszmsl, 3HaueHue
B3aUMOOTHOIICHUN BCTYIAIOIINE BO
B3aUMOOTHOIIIEHUS

cuMO103

MHKOpPH3a

Mapa3uTru3M

XHUIITHUYECTBO

KOHKYPCHIUA

3)3anuruTe MPUMEPHI MHUIIEBBIX HEIEH B Apycax.

1I1. 1)Oxapakrepu3syiite HUXKHUH sipyc jeca (OACTHIIKY, IOYBY, UX OOUTaTeNeH,

OTMETHTE IIETTU TUTAHU).

1V. OObsicHuTEe 3HAUYCHHE JIeca B IPUPOJC U KU3HU YEITOBEKA.

V. BeiBo. Uto Takoe myOpaBa?

IIpakTnueckas padora Nel.

«PeleHne reHeTHYECKUX 32/1a4 M COCTABJIEHUE POTOCIOBHBIX»

eanb paGoThl: HA KOHKPETHBIX MPUMEPAX PACCMOTPETh HACIEIOBAHWE MPHU3HAKOB, YCIOBUS UX
MIPOSIBJICHUS; POJAOIDKUTH (POPMUPOBAHUE YMEHHUS aHAIM3UPOBATh U PEIIaTh 3a7a4d Ha MHOTOTHOPHIHOE U
JTUTHOPUTHOE CKpEIIMBAHMS; 3aliChIBaTh 3a/Jadd, €€ pelIeHHe OTBET, IO0JIb30BaThCA TEHETUYECKOU
CUMBOJIUKON; OOBSCHATh 3aKOHOMEPHOCTH HACIEJOBAHUS C TOMOIIBI) OCHOBHBIX TMOHATUNA TEHETHKUA W
[IUTOJIOTHH.

OobopynoBaHue: HHCTPYKTUBHBIE KAPTOUKU-3aJaHUS.

Xox padoThbl.

1. ITos1HOE TOMUHUPOBAHUE.

JlypmaH, “MeOIUN MypHypHbIe IBETHl, Jal npu camoonbuieHud 30 MOTOMKOB € MypHypHBIMH
useraMu U 9 c OenbiMu. Kakue MOXHO crenath BBIBOJbI OTHOCHUTEIBHO HACJIEJOBaHUS OKPAaCKU I[BETOB y
storo Buaa? Kakas yacTb MOTOMKOB, MMEIOIIUX MypPIypHBIE IBETHI, JTOJDKHA J1aBaTh «YHCTOE» MO 3TOMY
MpU3HAKy TOTOMCTBA?

2. Ha HemoJiHOe TIOMUHUPOBAHME.

VY npBHHOrO 3€Ba KpacHasi OKpacka LIBETKOB A HE MOJHOCThIO JOMUHUPYET HaJl 0eoil oOKpackoi a.
B3aumopeiictBue reHOB A M a JaeT pPO30BYI0 OKpPACKy LBETKOB. IIpu ckpemuBaHuu ABYX pacTEHH
JBBUHOTO 3€Ba MOJYYEHbI TMOpUIbI, U3 KOTOPBIX ¥4 MMerna KpacHble I[BETKH, Y2 pO30BbIE U Y4 Oelble.
Onpenenure reHOTUN U (PEHOTHUN POAUTEICH.

3. KomoMuHHpoBaHue — HACJIEIOBAaHUE TPYIII KPOBH YesioBeka B cucteme ABO.

VY Mmatepu TpeThs TpyIia KPOBU y OTIAa — Hen3BecTHa. PebeHok nMeeT nepByto rpynmny. Moxer au y
oTa OBITH BTOpAs TpyIia KPoBuU?

4. TloauruOpuaHOe CKpeluBaHue.

. Kakas yacth moToMcTBa OT camoomnbuieHus ruOpuna AaBeCe Oyzner H1OMUHAHTHA MO BCEM
reHam?

. VY AymMcTOro TOpolika BHICOKHI pOCT pacTeHHUs, 3€JCHbIN IBET U Iaakas Gopma ceMsH —
JOMUHAHTHbIE Tpu3Hakh. CKpeleHbl PACTEHMs: BBICOKOE C 3€JIEHBIMH C 3€JIEHBIMU MOPIIMHUCTBIMU
CEMEHaMH M KapJIMKOBOE C 3€lIEHBIMH TTaJKUMHU ceMeHaMH. M3 THOPUAHBIX CeMSH BBIPOCIO ¥4 pacTeHUM
BBICOKMX C 3€JI€HBIMHU TJIAJKUMU CEMEHAMHU M Y4 BBICOKUX C JKEITHIMU TIAAKUMHU ceMeHamu. KakoBbl
TEHOTHUITBI CKPEIICHHBIX PAaCTeHU?

5. Ha cuensieHHoe ¢ m0JI0M Hacjlel0BaHUe.

Orenl U CbIH JANbTOHMKH, @ MaTh pa3jIMyaeT LBETa HOpMajdbHO. OT KOTrO CHIH yHAclle/I0Ball T'€H
JAIbTOHU3MA: €CJIU U3BECTHO, YTO MOCJEIHUM SBIISETCS PELIECCUBHBIM U JIOKAIN30BaH B X-XpoMOcoMe?

I1. Anaau3 poaoCaI0BHBIX.

B ceMbe ponuiics rony0oria3siii TeMHOBOJIOCHIN PeOSHOK, MTOX0XKHM 10 3TUM MpU3HAKaM Ha OTIIa.
Matp y pebeHka Kaperiazas TeMHOBoOJOcas, 0Oa0ymika 1O MaTEpUHCKOW JHMHUM — TroJyOoTriazas



TEMHOBOJIOCAs, ACIyLIKAa 10 MAaTEPUHCKOM JIMHUM — Kaperja3blii CBETIOBOJIOCHIM, Oalyllka 1 AeaylIKa I10
OTLIOBCKOM JINHUU — KaperJia3ble TEMHOBOJIOCHIE.

CocraBbTe cXemMy POJOCIOBHBIX TPEX NOKOJEHUHN U OIIPECIINUTE:

a) KaKOBBI TCHOTHITBI BCEX YITOMSHYTBIX JIMIL;

0) KakoBa BEPOSTHOCTb POXKJIEHHS B 3TOW CEMbE IOJy0OIJIa30TO CBETIOBOJIOCOTO PeOEHKA; KaKOBa
BEPOSATHOCTH POXKACHUS Kaperiia3oro CBETJIOBOJIOCOTO pebeHKa?

IIpakTuyeckas padora Ne 2.

AHAaJIM3 U OLIEHKA MOCJIeICTBUH 1eATeJIbHOCTH YeJI0BeKa B IKOCHCTeMaXx.

Heau: 1) chopmupoBaTh MpeacTaBiIeHHE O B3aUMOJICHCTBHE (DAKTOPOB Cpeibl, YMEHHE OLICHHBATH
BIIUSIHUE JIEATEIbHOCTH Y€JI0BEKAa Ha BUJIbl, DKOCCTEMbI U IPUHUMATh PELLIEHUS 110 UX OXpaHeE.

2) chopMHUpPOBATH TPEACTABICHUS O MPUPOJIHO-PECYPCHBIX BO3MOXHOCTSAX OKpYKaroieil cdepsl,
YMEHHE OLIEHUBATh UX COCTOSIHUE U MPUHUMATh PEILIEHHUs 110 UX OXpaHe.

OobopyaoBanue: kapTa sKoJIOrHYecKue mpoodsiemsl Poccun, yaeouuk reorpadust Poccun, mpupoaa 8
KJ1acc, pedepatsl, BHIIIOJHEHHbIE YUalllUMUCS MO JaHHOW Teme, nH(popMalus U3 NepuoAUYecKoil meyaTtu o
BIIMSIHUH JICATEIILHOCTH YeJIoBEeKa Ha Onochepy U OKpPYKaIoIIyIo Cpey.

Xoa pa6oTsi:

3ananue 1. BnusHue aHTponoreHHoro ¢akTtopa Ha OKPYXKAlOIIYI0 Cpeay, pPacTUTENbHBIA U
KUBOTHBI MHp (camocTrosiTepHas paboTa B Ipynmax Cc TEKCTOM y4eOHMKA, PUCYHKaMH, TaOJMLaMu,
TEeKCTaMu TevaTH, pedeparamn).

1. Onpenenure GopMbl BIUSHUSA YeJIOBEKA Ha AKUBYIO PUPOIY.

2. IlpuBeanTe MPUMEPHI ITUX BIUSHHM.

3. JlaHHBIE 3aHECUTE B TAOHITY.

Bnusinue denoBeka Ha )KUBYIO IPUPOY.

DopMBI BIUSHUSA [Tpumepsnl ITocnencrBue BaMAHUSA

3amganue 2. [Io cBOMM TMOCIEACTBUSM BO3ACHCTBHUS YEIOBEUECKOrO0 OOIIECTBAa HAa Cpeay OOMTaHUS
MOT'YT OBITH MOJIOKUTEILHBIMU U OTPUIIATEIBHBIMH.

Brinucarhs B 0JIHY KOJOHKY IOJIOKHUTEIIBHBIC B IPYT'YIO OTPUIIATEIbHBIE TOCIICICTBUS BO3ACHCTBUS
YeJIoBeYecKoro oOmecTBa Ha cpeay oburtanmss — Chemarh BBIBOJ, YTO OTPHUIATEIBHBIX BO3JCHCTBUIA
0o0JIBIIIe, YTO €I1I€ HEe BCE BOBMOYKHOCTH MCIOJIb3YeT YEIOBEK IS UCTIPABIICHUS BRI3BAHHBIX HAPYIIICHUMN.

[IpemioxuTe MyTH peIeHus: STUX MPoOIIEM.

TemaTuuecknii KOHTpPOJb MO TeMe «CTPYKTypHas OpPraHu3alus >KUBBIX OpPraHusMoB» 9
KJjiacce
Konmponsnas paboma paccuumana na 1 uac

Yacts 1 (A)

Buvibepume 00un omeem u3 npeonodceHHbix Yemulpéx.

Al. B pesyabrare MUTO32 YHCJI0 XPOMOCOM B KJIETKaX Teja

1. YMEHBIIIACTCS BJIBOE 3) COXPAHACTCS HEM3MEHHBIM

2. YBEIIMUUBAIOTCS BABOEC 4) U3MEHSETCSI CITyJaiHO

A2. IInasmaTuyeckasi MeMOpaHa KMBOTHOM KJICTKH, B OTJIHYHE OT KJICTOYHOH CTEHKH
pacreHui

1. COCTOMT U3 KJIETYATKU 3) MPOYHast, HEAIACTUIHAS

2. COCTOUT U3 OCJIKOB U IUMHUIOB 4) MpOHUIIAeMa ISl BCEX BEIIECTB

A3. llutoniazMa He BBINOJIHACT (GyHKIHIO

1) nepemMerteHus BelecTB 3) MUTAHUS



2) B3aUMO/ICHCTBHUS BCEX OPTaHOUIOB 4) 3aIIUTHYIO

A4. Ha noBepXHOCTH IIEPOX0BATOH HA0IIA3MATHYECKON CeTH Pa3MeIalTCs

1. JIM30COMBI 2) MUKPOTPYOOUKH 3) MUTOXOHpUH 4) prOOCOMBI

AS. T'1aBHBIM CTPYKTYPHBIM KOMIIOHEHTOM $1/Ipa SIBJISIIOTCSA

1) xpomocomsl 2) puboCcoMbI 3) MUTOXOHAPHHU 4) XJIOPOILIACTHI

A6. Kotu4ecTBO XpoOMOCOM B COMAaTHYECKHUX KJIETKAX YeJI0BeKa COCTABJISCT:

1) 46 2)23 3)48 4)24

A7. Ha kako# cTaJiiy MPOMCXOIUT PACX0KIeHHE XPOMATH/L K IOJIIOCAM KJIETKH B MUTO3€:

1. aHadasa 2)renodasa 3)meradasa 4)npodasa

A8. O0MeH BellecTB MeKIYy KJIETKOH M OKpY Kalolieil cpeoii peryiupyercs:

1) mnazmaTuyeckoit MeMOpaHoii 3)saepHoi 000I0UKOH

2) 9H/IOTIA3MATUYECKON CEThIO 4)IIUTOILIa3MO

A9. AKTHBHBIH NEPHOJ JKU3HHU KJIETKH, KOI/Ia OCYIIeCTB/ISIETCS CHHTE3 OPraHu4ecKux
BellleCTB, YIBOEHHE XPOMOCOM Ha3bIBaeTCsl

1. MUTO30M 2) nHTEepPa3oit 3) Mero30M 4)aMHTO30M

A10. HocutensiMu Hac/1eCTBEHHOW HH(OPMAaLMU B KJIeTKe SBJISIOTCS:

1)xs10pormIacTel 2)MUTOXOHAPHH 3)XPOMOCOMBI 4) puOOCOMBI

Yacrts 2 (B)

B 3a0anuu Bl evibepume mpu eprvix omeema u3 ulecmu.

B1. Yem xapakTepusyercsi pacTUTeJbHAs KJIeTKa?

1) cnioco6 nuTanHus rerepoTpodHbBII

2) OTCYTCTBYET TTHKOKAIMKC

3) BakyoJId OOBIYHO MEJTKHE

4) crioco0 muTaHUs aBTOTPOPHBIH

5) KJIeTOYHas CTEHKA OTCYTCTBYET

6) BaKkyoJIH KPYITHBIE C KIICTOYHBIM COKOM

Ilpu evinoanenuu 3a0anus B2 ycmanogume coomeemcmeue mexncoy cooepiucanuem nepeozo u
8MOP0O20 CMOIOY08.

B2. YcranoBuTe COOTBETCTBHE:

A)xpaHeHue renernueckoi nuopmanuu 1) sapo

b) cunre3 AT® 2) pubocoMbI

B)cunres 6enkoB 3) MUTOXOHIPUH

I') yuacTue B KJICTOUYHOM JieJieHUH 4) IEHTPHOJIN

Ilpu evinonnenuu 3a0anusi B3 ycmanosume npasuivhyio nociedos8amenbHOCnb OUOI0SUYECKUX
npoyeccos.

B3. YcTranoBure nocjegoBaTeIbHOCTh CTAAUI MUTO3A:

A )anadasza b) npodaza B) uarepdaza I')renodaza J[)meradasza

Yactp 3(C)
Jlatime noauwiil pazeépuymolii omeem.
C1. KakoBo cTpoeHue 1 (yHKIUHU sAapa?

Kpurtepun onenuBanus:

3a BepHOE BBITIONHEHUE KA I0T0 3a4aHus yactu 1(A) — 1 Gam.

MaxkcumaJbHblii 0a/11 32 yactb 1(A) — 10 6annos.

3ananus yact 2(B) olleHHBaIOTCS OT HYJIS 10 IBYX OallIOB:

- oTBeT Oe3 omubok — 2 Oaiia;

- OTBET COJICPXKUT OJIHY OIIMOKY — 1 Ga;

- OTBET HEBEPHBIN WM OTBET, coJiepxamuii 2 u 6osee omnbox, — 0 6anos.

MaxkcumaabHblii 6ay1 32 yacts 2 (B) — 6 6a/10B.

Yacts 3 (C)

CopneprkaHne BEpHOTO OTBETA U YKAa3aHUS K OLIEHUBAHUIO (JOMYCKAIOTCS UHBIE (POPMYITHPOBKU
OTBETA, HE MCKAXKAIOIIIHUE €r0 CMBICIIA).



— OTBET BKIIIOYAET BCE HA3BaHHBIC BHIIIE 3JIEMEHTHI OTBETA, HE COJIEPKUT OMOJIOTHYECKUX OINO0K —
3 6amna;

— OTBET BKJIIOYACT 2 U3 Ha3BAHHBIX BBIIIE SJIEMEHTOB M HE COACPKUT OMOJIOTUYECKUX OLIMOOK, UK
OTBET BKJIIOUAET 3 HA3BAHHBIX OTBETA, HO COACPKHUT HErpyObie OMOIOTUYECKUE OMHOKH — 2 Oalia;

— OTBET BKJIIOYaeT 1 U3 Ha3BaHHBIX BBHIIIE JIEMEHTOB M HE COACPKUT OMOJIOTUYECKUX OLIMOOK, WU
OTBET BKJIIOUACT 2 Ha3BaHHBIX OTBETA, HO COJCPIKUT HEerpyObie Oroornyeckue ommoku — 1 6an;

— OTBeT HenpaBmwiIbHBIN — 0 6ayuIoB.

MakcumaibHbIi 62711 — 3 6asa.

Ikana nepesojaa 6a/1710B B IKOJIBHYI) OTMETKY

MaxkcumanbHbIl 6ait 3a padoty — 19 Gaiios.

«5» — 17-19 6annos

«4» — 14-16 Gayos

«3» — 10-13 6amioB

«2» — menee 10 6amoB



