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IInanupyemMble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

IIpenmeTHbIe pe3yabTAaThl 00y4eHUSs
Yuawuecs oondcnsl 3Hamn:

— MaKpOdJIEMEHTBI, MUKPO3JIEMEHTBI, X BKJIaJ B 00pa3oBaHNe HEOPraHMUECKUX U OPTaHUYECKUX MOJIEKYJI )KUBOTO BEILIECTBA;
— XUMHUYECKHE CBONCTBA 1 OMOJIOTUYECKYIO POJIb BOBL;

— POJIb KAaTUOHOB U aHHOHOB B 00ECIIEUEHUH NPOLIECCOB )KU3HEAEATEIbHOCTH;

— YPOBHHU CTPYKTYPHOH OpraHu3anuu O0eIKOBBIX MOJEKYT,

— MPHUHIUIBI CTPYKTYPHOW OpraHu3aluy U (yHKIIUU YTIIEBOJIOB;

— NPUHIUIBI CTPYKTYPHOU OpraHu3aluy U pyHKIHUN KUPOB;

— cTpyKTypy HykienHoBbIx kuciot (JHK u PHK);

— OIPEIENECHUS OHATHI: «IIPOKAPUOTHI», «IYKAPHUOTHI», «XPOMOCOMBI», KAPUOTHUID», KMHUTO3);

— CTpPOEHHE MPOKAPUOTUYECKON KIIETKH — XapaKTepU30BaTh (PYHKIIUHA OPTaHOUIOB LIUTOIIA3Mbl, 3HAU€HUE BKIFOUEHHUH B )KU3HEEATEIbHOCTH
KJIETKHU;

— ONUCBIBATH CTPOEHUE U (PYHKIIUU XPOMOCOM;

— MHOroo6pasue Gpopm 6ecroaoro pa3sMHOKEHUS U TPYIIITHI OPTaHU3MOB, JUISI KOTOPBIX OHH XapaKTePHBI;

— CYIIHOCTb IOJIOBOTO Pa3MHOXEHUS U €ro OMOJIOTHYECKOe 3HaUCHHUE;

— IpolIecC TaMETOTeHE3a;

— MeH03 U ero OMOJIOrMYecKoe 3HAaUEHUE;

— CYIIHOCTb OIUIOJOTBOPEHHS;

— ONPEJICIICHUE OHITHUS «OHTOTEHE3);

— MEPUOIN3ALNI0 HHIUBUAYAIBHOIO PA3BUTHUS;

— 3Tarnbl SMOPUOHAIBHOTO pa3BUTHs (ApOOIIEHUE, racTPYNIALUs, OPraHOTeHE3);

— (opMBbI TOCTIMOPHUOHANIBHOTO TIEPUO/Ia Pa3BUTHS: HEMPSIMOE Pa3BUTHE, PA3BUTHUE MOJIHBIM U HETIOIHBIM PEBpAIlIEHUEM;

— NpsIMOE Pa3BUTHE;

— Ounorenerndeckuii 3akoH J. ['ekkens u ®@. Mromepa;

— pa6otsr A. H. CeBepiioBa 06 5MOpHOHAIBHOM U3MEHYNBOCTH,

— OTIpEIEICHUs] IOHATHH: «Te€H», «TOMHUHAHTHBIA T€H», «PELIECCUBHBIN T€H», «IIPU3HAKY, CBOUCTBOY, «PEHOTHID», «T€HOTHUII», «HACIEICTBEHHOCTDY,
«U3MEHYHMBOCTbBY, «MOIU(PHUKALIMNY», KHOPMA PEAKLIUN», «KMYTALIH», «COPT», IIOPOAA», IITAMM;

— CYUIHOCTb THOPHI0JIOTHYECKOT0 METO/Ia U3Y4YeHHUs HACIIeICTBEHHOCTH;

— 3aKoHBI Mennens;



— 3akoH MopraHa;

— BHJIbl U3MEHYHUBOCTH U PA3INUUs MEXKAY HUMH,

— METO/IbI CEJIEKIUU;

— CMBICII ¥ 3HAYEHHUE SIBJICHUS I€TEPO3UCaA U NOJIUILIIONINH;

— YPOBHU OpraHM3al1M )KUBOM MATEPUH U HAy4HbIE JUCLUILIMHBL, 3aHUMAIOIIUECS U3YYEHUEM MPOLIECCOB XKU3HEACATEIbHOCTU Ha KAXI0OM U3 HUX;
— XUMHUYECKHI COCTaB JKUBBIX OPraHU3MOB;

— POJIb XMMUYECKHX 3JIEMEHTOB B 00pa30BaHUU OPraHMYECKUX MOJIEKYT,

— CBOMCTBA JKMBBIX CUCTEM U OTJIIMYUE UX MIPOSABICHUN OT CXOAHBIX ITPOLIECCOB, IPOUCXOIALINX B HEXKUBOW IIPUPOJE;
— LIapCTBa JKUBOM MPUPOJBI, CACTEMATUKY U NPEACTABUTEIEH PAa3HBIX TAKCOHOB;

— OPUEHTHPOBOYHOE YMCIIO U3BECTHBIX BUJIOB )KUBOTHBIX, PACTEHUH, IpPUOOB U MUKPOOPTraHU3MOB;

— IPEJCTABIICHUs €CTECTBOUCIBITATEIEH JOJAPBUHOBCKON SIIOXH O CYLIIHOCTH >KMBOM IPUPOJIBI;

— B3isiAbl K. JInHHES Ha cCUCTEMY KHUBOTO MHUPA;

— OCHOBHBIE T0JI0’KEHUS 3BOIOLNOHHOM Teopun K. b. Jlamapka, €€ mo3uTUBHBIE U OLIMOOYHBIE YEPTHI;
— yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM O0TOODE;

— yuenue Y. JlapBuHa 0 eCTeCTBEHHOM 0TOODE;

— TUIIBI TOKPOBUTEJILCTBEHHON OKpacKH (CKpbIBarOIasl, IPE0CTEpErarolas) U uX 3Ha4YeHHe /17151 BBDKUBaHUS;
— OOBSICHATH OTHOCUTEJIbHBINA XapaKTep MPUCIIOCOOICHMIA;

— 0COOEHHOCTH MPUCTIOCOOUTENTHHOTO TTOBEICHUS

— 3Ha4€Hue 3a00ThI O TOTOMCTBE /ISl BBKUBAHUS;

— OIPENEIICHUS OHATUHI «BUI» U «IIOIYJISILUAY;

— CYIIHOCTbh T€HETHYECKHUX MPOLIECCOB B MOMYJIALHNAX;

— (hopMBbI BU000pa30BaHUS;

— IJIaBHBIE HAIIPaBJICHUS SBOJIIOLMHU: OMOJIOTHUECKUH Mporpecc U OMOIOTHYECKU perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLUU: JUBEPTECHINIO, KOHBEPICHIUIO U MTapaJlICIn3M;

— pe3yJIbTaThl 3BOJIIOLNUH,

— teoputo akagemuka A. M. OmapuHa o NpOUCXOXKACHUH KU3HU Ha 3eMIIE;

— JTamnbl Pa3BUTHS )KUBOTHBIX M PACTEHUI B Pa3JIMYHbIE IEPUOBI CYIIECTBOBAHUS 3EMIIN;

— JBWXKYIIME CUJIBI aHTPOIIOTEHE3A;

— CUCTEMATHYECKOE MOJ0KEHUE YETIOBEKA B CHCTEME JKUBOTO MHPA;

— CBOI{CTBa UeIOBEKa Kak OMOJIOTHYECKOTO BU/IA;

— Tarbl CTAHOBJICHUS YeJIOBEKa KaK OMOJIOrMYEeCKOro BU/A;

— pachl YenoBeKa U UX XapakTepHble OCOOCHHOCTH;



— ONpeeNeHUs IOHATHIL: «Orocepar, «IKOJIOTHY, KOKPYKAIOIIas cpeaay, «Cpeaa OOUTaHU», KIPOAYIEHTH», KKOHCYMEHTBD», «PEIYIICHTHIY;
— CTPYKTYpPY ¥ KOMIIOHEHTBI Onocdepsr;
— KOMITOHEHTHI )KHBOT'O BEIIECTBA U €ro ()YHKIUH;
— aHTPOIIOTEeHHBIE (PAKTOPHI CPEIBI;
— XapakTep BO3/EICTBU yenoBeka Ha buocdepy;
— CIOCOOBI ¥ METO/IbI OXPaHbI IPUPOJIBI;
— OMOJIOTMYECKUI U COITUANIBHBIN CMBICI COXPaHEHUsI BUIOBOTO pa3HOOOpa3usi OMOIEHO30B;
— OCHOBBI PALIMOHAIBHOTO MPUPOIOTIOIH30BAHMS;
— HeucyepriaeMble U UcuepraeMble pecypcChl;
— 3aIl0BEJIHUKH, 3aKa3HUKH, apku Poccuu;
— HECKOJIbKO PACTEHHM U )KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY.
Yuawuecs oonocner ymemo:
— OOBSICHATH MIPUHIIMIT JCHCTBUS (PEPMEHTOB;
— XapakTepu3oBaTh QYHKIUN OCIKOB;
— OTMEYaTh YHEPreTHUECKYIO POJIb YIIIEBOAOB U IUIACTUYECKYIO (PYHKIIMIO KUPOB.
— ONUCHIBaTh OOMEH BEIIECTB U MPEBPALICHUE SHEPTUHU B KIIETKE;
— MPUBOAUTH NMOJIPOOHYIO CXeMy Ipoliecca OnocuHTe3a OeIKOB;
— XapaKTepru30BaTh OMOJIOTMYECKOE 3HAYEHHE OECIOI0r0 Pa3MHOKEHUS;
— OOBSCHATH MPOIECC MEH03a, TPUBOISIINN K 00pa30BaHUIO TAIJIONJIHBIX TAMET;
— OMKCHIBATH MPOIECCHI, MPOTEKAIOIINE MPHU APOOJICHUH, TACTPYIISIIUN U OPTraHOTEHE3E;
— XapakTepu3oBaTh (OPMbI TOCTIMOPHOHATHHOTO Pa3BUTHS,
— pa3nu4ath COOBITHSI, COMPOBOXKIAIOIINE PA3BUTHE OPTaHKU3Ma MPU MOJTHOM U HETIOJTHOM IPEBPAIICHUH;
— OOBSICHATH OMOJIOTUYECKHI CMBICI Pa3BUTHUS C METaMOP(o30M;
— XapaKTepu30BaTh ATAIbI OHTOTEHE3a IPU MPSIMOM MOCTIMOPUOHAIBEHOM Pa3BUTHH;
— MCIOJIb30BaTh IPH PEUICHUU 33]1a4 FT€HETUYECKYI0 CUMBOJIUKY;
— COCTaBIIATh TEHOTHUITBI OPTAaHU3MOB U 3aMHUCHIBATH UX TAMETHI;
— CTPOUTH CXEMBI CKPEIIUBAHUS TTPH HE3AaBUCHMOM U CLICTNIEHHOM HacCJIeIOBaHNH, HACIICIOBAHUH, CIIETIJIEHHOM C TTOJIOM;
— CYIIHOCTh T€HETHUUECKOTO OIPECIICHHS TI0J1a Y PACTEHUH U )KUBOTHBIX;
— XapaKTepu30BaTh TEHOTHUIT KaK CUCTEMY B3aUMO/ICHCTBYIONINX T€HOB OPTaHU3Ma;
— COCTaBJIATh MPOCTEHIINE POJOCIOBHBIE U pelIaTh TeHETUUECKUE 3a1aUH,
— pacrno3HaBaTh MYTaIl[HOHHYIO 1 KOMOWHATUBHYIO H3MEHYUBOCTH;



— OOBSACHATH MEXaHU3MBI IIepeIayr IPU3HAKOB U CBOMCTB U3 IMOKOJICHUS B TIOKOJICHUE U BOSHUKHOBEHHE OTIUYUN OT POJTUTEIHCKUX (HOpM Y
IIOTOMKOB;

— J1aBaTh OINIPEJEIICHUS YPOBHEN OpraHU3aluy )KMBOI'0 M XapaKTepU30BaTh IPOLECCH] JKU3HEAEATEIbHOCTH HAa KaXKI0M U3 HUX;

— XapaKTepU30BaTh CBOMCTBA KUBBIX CUCTEM;

— OOBACHATH, KaK IPOSBIIAIOTCS CBOMCTBA KUBOI'O Ha Ka)KIOM M3 YPOBHEH OpraHu3aluy;

— IPUBOAUTH KPATKYIO XapAKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOM CHCTEM KJIaCCU(PHUKAIIMK KUBBIX OPIaHU3MOB;

— OOBACHSTH, IOYEMY OPraHU3Mbl OTHOCAT K pa3HbIM CUCTEMaTHYECKUM IPYIIIIaM,;

— OLIGHUBATh 3HaYeHHE HBOIOLMOHHON Teopuu K. b. Jlamapka ais pazButus ouosnoruu;

— XapaKTepU30BaTh NPEANOCHUIKM BO3HUKHOBEHUS SBOJIIOLIMOHHOM Teopun Y. JlapBuHa;

— JIaBaTh OIpEAEICHUS OHATUN «BUII» U «IIONYJIALNS»; — XapaKTepU30BaTh IPUUYUHBI OOPHOBI 3a CYILIECTBOBAHUE;

— OTIpeNeNATh 3HAYCHNE BHYTPUBUIOBOM, MEKBUI0BOIM OOpPBHOBI 32 CyIIECTBOBaHUE U OOPHOBI C A0MOTHYECKUMHU (PaKTOPAMU CPEJIbI;
— JIaBaTh OLIEHKY €CTECTBEHHOT0 0TOOpa Kak pe3yibTara 00pbObI 3a CYIIECTBOBAHNUE,

— MPHUBOAMTH PUMEPHI TPUCIIOCOOUTEIILHOTO CTPOCHHUS Tella, MOKPOBUTEIHCTBEHHOM OKPACKU TIOKPOBOB M ITOBEICHUS KUBBIX OPTaHU3MOB;
— OOBSCHATH NPUYMHBI pa3/ieieHUs BUAOB, 3aHUMAIOIIMX OOIIUPHBIN apean oOuTaHUs, HA ONMYJIALUY;

— XapaKTepu30BaTh MPOLECC IKOJOTHUECKOro U reorpaduyeckoro BU1000pa3oBaHus;

— OLIEHUBATh CKOPOCTbh BUJJ000PAa30BaHuUs B PA3IMUHBIX CUCTEMAaTHUECKUX KATErOPUSAX KUBOTHBIX, PACTEHUH U MUKPOOPraHU3MOB;
— XapaKTepu30BaTh MyTU JOCTHKEHHUS OMOJIOTHYECKOr0 Iporpecca: apoMopo3, MIM0AAANTALMIO U OOIIYIO IereHepaIuio;

— MPUBOAUTH IPUMEPHI TOMOJIOTUYHBIX M AHAJIOTUYHBIX OPraHoB;

— XapaKTepu30BaTh XUMHUECKHUH, MPEIONOIOTHUECKII, OMOTOTUYSCKUN 1 COIIMAIbHBINA ATAIbl PA3BUTHS KUBON MaTEpUH;

— ONUCBIBATh Pa3BUTHE )KU3HU HA 3eMJIe B apXEICKyI0 U MPOTEPO30MCKYIO 3PHI;

— ONUCBIBATh Pa3BUTHE )KU3HU HA 3eMJie B AJIE030MCKYIO 3pY;

— ONMCBIBATH Pa3BUTHUE KU3HU HA 3eMJIE B ME3030MCKYIO 3DY;

— ONIMCBIBATH Pa3BUTHUE )KU3HU HA 3eMJIE B KallHO30MCKYIO 3pY;

— XapaKTepU30BaTh POJIb NPAMOXO0KIEHUS, PA3BUTHS FOJOBHOIO MO3Ta U TPY/a B CTAHOBJIICHUH YEJIOBEKA;

— OIIPOBEPraTh TEOPUIO PACU3MA,

— KJ1accu(pUIUpPOBaTh HKOJIOTHYECKUE (HAaKTOPBI;

— XapakTepu3oBaTh 6roMaccy 3emii, OMOJIOrHYeCKYI0 TPOAYKTUBHOCTE;

— ONUCHIBATh OMOJIOTHYECKHE KPYTOBOPOTHI BEIIECTB B IPUPO/IE;

— OOBSICHATDH JIeHCTBIE a0MOTUYECKUX, OMOTUYECKUX U aHTPOIIOTE€HHBIX (PaKTOPOB;

— XapaKTepu30BaTh U pa3inyaTh SKOJIOTHYECKHE CUCTEMbl — OMOTeO1eHO03, OMOIIEHO3 U arpoIIeHO3;

— PacKpbIBaTh CYIIHOCTh U 3HAYEHHUE B IPUPOJE CAMOPETYIIALNY;

— ONMCHIBAThH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBIICHHSI TPUPOTHBIX COOOIIECTB;



— XapakTepu3oBaTh (HOPMbI B3AUMOOTHOIICHUH MEX/1y OpraHu3MaMu: CUMOMOTHYECKHE, aHTUOMOTUYECKHIE U HEUTPAJIbHBIC,

— MPUMEHSTH Ha MPAKTUKE CBEJCHUS 00 IKOJOTHUECKUX 3aKOHOMEPHOCTSAX B MPOMBIIUIEHHOCTH U CEITLCKOM XO3SHUCTBE JUISI TPABUIILHOM
OpraHu3alMy JECOBOJCTBA, PHIOOBOJCTBA, @ TAKIKE MU PEILIEHHS] BCEro KOMILIEKCA 3a/1a4 OXPaHbl OKPY>KaIOLIEH Cpeibl U pallMOHAILHOTO
IIPUPOIOIOJIB30BAHUS.

MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
Yuawuecs oondcrel ymemo:

— COCTaBJIATh CXEMBI U TaOJIHIIbI JUIsl HHTETPALMY TIOTyYCHHBIX 3HAHHIA;

— 0000mAaTk 1 JenaTh BBIBOBI 10 H3YYEHHOMY MaTepHaily;

— paboTaTh ¢ AOMOIHUTEIBHBIMU HCTOYHUKAMH MH(OPMAIIMU U HCIIONB30BaTh UX JJIS TOMCKA HEOOXO0AMMOT0 MaTepHaa;

— TIPE/ACTABIATH U3yYEHHBIH MaTepHal, UCTIOIb3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA; — OOBSICHATH PUCYHKH U CXEMBI, IPEICTABICHHBIC B
yueOHHUKE;

— CaMOCTOSITEIIEHO COCTABJISITh CXEMBI MTPOIIECCOB, MPOTEKAIOIINX B KIIETKE, U «IIPUBS3BIBATHY OTACIbHBIC X 3TAIBI K PA3THYHBIM KJIETOYHBIM
CTPYKTYypawm;

— WUTIOCTPUPOBATH OTBET MPOCTEUIIIMMU CXEMaMH U PUCYHKAMU;

— paboTaTh ¢ MEKPOCKOIIOM U M3TOTOBIISATH NPOCTEHIIINE TIPETapaThl JUIsi MUKPOCKOIIMYECKOTO UCCIICJOBAHMS;

— CpaBHMBATh U COTIOCTABJIATH MEXy COOO 3Tarbl pa3BUTHS KMBOTHBIX U3YYEHHBIX TAKCOHOMUYECKHUX TPYIIIT;

— UCMOJIb30BATh MHIYKTUBHBIN U 1€yKTUBHBIA MOAXO0/IbI IPU U3YUYEHHH KPYITHBIX TAKCOHOB; — BBIABIIATH IPU3HAKHU CXOJICTBA U pa3INYMs B
Pa3BUTHH KUBOTHBIX Pa3HbIX FPYIIIL;

— JIaBaTh XapaKTEPUCTHKY T€HETHYECKIX METO/I0B H3y4eHHS OMOIOTHYECKIX 00BEKTOB;

— paboTaTh ¢ yueOHUKOM, pabodeill TeTpa b0 U AUJIAKTUYECKUMHU MaTepuaiaMy;

— COCTaBJIATH KOHCIIEKT Maparpada yuaeOHHKa 710 U/ 1TOCIie H3y4YeHUsI MaTepralia Ha ypoKe; — pa3pabaThiBaTh MIIAH-KOHCIIEKT TEMBI, HCIIOIB3YsI
pa3Hble HICTOYHUKHU HH(OpMaIHH;

— FOTOBUTH YCTHBIE COOOIEHUS U MUCbMEHHBIE pedepaThl Ha OCHOBE 0000IeHHs MaTepuaa ydeOHUKa 1 JJOTIOJHUTEIbHOMN JTUTepaTyphl;

— pa3pabaThIBaTh MJIaH-KOHCIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOYHUKU HH(POPMALINY;

— MOJIb30BaThCsl IOUCKOBBIMU cucTeMaMu MHTepHeTa;

— BBINOJIHATH JIAOOpAaTOpHBIE paObOTHI MO PYKOBOJICTBOM YUHUTEINS;

— CpaBHHUBATh MPEICTABUTEIICH Pa3HBIX TPYII PACTCHUN M JKUBOTHBIX, JIeJIaTh BEIBOJIBI HA OCHOBE CPAaBHEHHS,

— OIICHWBAaTh CBOIMCTBA MOPO/] IOMAITHUX KUBOTHBIX M KYJIbTYPHBIX PACTEHHI 1O CPABHEHUIO C TUKUMH MTPEIKAMHU;

— HaXOJWUTh HH(OPMAINIO O Pa3BUTUHU PACTEHUH M KUBOTHBIX B HAYYHO-TIOMYJISIPHOW JIUTEPAType, OMOTOTHYECKHIX CIIOBAPSIX U CIIPABOYHHKAX,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH M3 OAHOH (POPMEI B IPYTYIO;

— CpaBHHUBATh M COMIOCTABIIATH MEXKIy COOO0I COBPEMEHHBIX M UCKOTIAEMBIX JKHBOTHBIX M3yYEHHBIX TAKCOHOMUYECKHUX TPYIIIL;



— BBISIBJIATH TIPU3HAKU CXOJICTBA U PA3JIMUUsS B CTPOCHUH, 00pa3e )KU3HU U OBEJCHUN )KUBOTHBIX U YEJIOBEKA,

— pa3pabaThIBaTh IUIaH-KOHCIIEKT TEMBI, UCIIOJIb3YS pa3Hble HCTOYHUKH HH(POPMALINY;

— TOTOBUTH YCTHBIE COOOIEHHS U MUCbMEHHBIE pedepaThl Ha OCHOBE HH(OpMAIK U3 yueOHUKA U IOTIOTHUTENILHBIX HCTOYHHKOB;
— n30MpaTeIbHO OTHOCUTHCS K OMOIOTHYECKO HH(pOpMAIINH, COIEPIKAIICHCS B CPelICTBAX MacCOBOW HH(POPMALIUH.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHUsI
— @opMUpOBaHKE YYBCTBA POCCUNCKON TPaXkIaHCKOM MIEHTUYHOCTH: MAaTPUOTU3MA, JTI0OBU U yBaxkeHHs K OTeuecTBy, 4yBCTBA TOPIOCTH 32 CBOIO
Ponuny;
— OCO3HaHME y4alIMMUCS OTBETCTBEHHOCTH U jaoira nepes PoauHoii;
— OTBETCTBEHHOE OTHOIIEHHE K 00Y4YEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh K caMO00Opa30BaHHI0; — (POPMUPOBAHHE MOTHBAIIMH K O0YUCHHIO U
MO3HAHUIO, 0CO3HAHHOMY BBIOOpY Oynyiieit mpodeccuu;
— CITOCOOHOCTP YYaIIMXCs CTPOUTH JTATBHEHIITYI0 MHANBHIYALHYIO TPASKTOPHUIO 00pa3oBaHus Ha 0a3e OpUEHTAIIUU B MHUpE TIpodeccuii u
podhecCHOHATBHBIX TIPEIIOYTCHHIH;,
— (opmMupoBaHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS HAYKU M OOIIECTBEHHOU MPAKTHKH;
— COOJII0/IEHHE U TIPOTIaranjia y4anuMuUcs MpaBujl MOBEACHUS B IPUPOJIE, UX YUACTHE B IPUPOIOOXPAHHON IEATEIbHOCTH;
— YMEHHE peann30BbIBATh TEOPETUUECKHE MTO3HAHUS Ha MPAKTUKE;
— OCO3HaHHE 3HaueHUs1 00pa30BaHUsI JIsl TOBCEAHEBHOW KU3HU M OCO3HAHHBIN BBIOOp Mpodeccun ydanmMucs;
— CMOCOOHOCTD YUaIINXCs MPOBOAUTH pabOTy HaJ OMIMOKaMHU ISl BHECEHHUSI KOPPEKTUB B yCBaHBaeMble 3HAHUS;
— MPUBUTH JIIOOOBB K MPUPOJIE, YYBCTBO YBAKEHUS K YUEHBIM, H3YUAIOIUM )KMBOTHBIM MUP, PA3BUTh ACTETUUECKOE BOCIIPHUATHE OOIIEHUS C )KUBBIMU
OpraHU3Mamu;
— MpU3HAHKE YYalTUMHUCS MPaBa KaXkJI0ro YeJIOBEKa Ha COOCTBEHHOE apTyMEHTUPOBAHHOE MHEHUE;
— TOTOBHOCTH YYAIIUXCS K CAMOCTOSATEILHBIM MTOCTYIIKaM M aKTUBHBIM JIEHCTBUSIM Ha MPUPOTO0XPAHUTEITHLHOM TOTPHIIIE;
— YMEHHE apTryMEHTHPOBAHHO U 000CHOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHHS;
— KPUTUYHOE OTHOIIEHHE K CBOMM IOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 MX PE3yJIbTaThl; — OCO3HAHHOE, YBAKHUTEIHHOE U JOOpOKeIaTeIbHOE
OTHOLLIEHUE K JIPYrOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYPE;
— OCO3HaHHME BAXXHOCTH (DOPMHUPOBAHUS IKOJIOTUIECKON KYIbTYPhl HA OCHOBE NMPU3HAHUS [IEHHOCTH KU3HH BO BCEX €€ MPOSBICHUSIX U
HE00XOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OT- HOIICHHSI K OKPYXKAIOIIEeH cpeie;
— YMEHHE CIYIIATh U CIBIIIATH IPYroe MHECHUE, BECTH JUCKYCCHIO, YMEHHUE OTIEpUPOBATh (haKTaMH Kak JJisl JOKA3aTeIbCTBA, TaK U JJIS
OTIPOBEPIKEHUS CYIIECTBYIOIIETO MHEHHUS.



Buosorus. O6mme 3ak0HOMepPHOCTH. 9 KJ1ace (68 4, 2 4 B Heme110)

Bgenenue (1 1)

Mecto Kypca B CHCTEME €CTECTBEHHOHAYUYHBIX JIUCHHUIUINH, a TaKXke B OMojlornueckux Haykax. Llenu u 3agaun kypca. 3HaueHue npeamera st
MMOHUMAaHUS €JUHCTBA BCETO KUBOTO M B3aUMO3aBUCUMOCTH BCeX yacTeit Ouocdepsl 3emiiu.

Pazgen 1. CtpykTypHas opranu3aius >KMBbIX opraHnu3moB (10 )

Tema 1.1. XUMUYECKAS OPTTAHU3ALINA KIIETKU (2 u)

DJeMEeHTHBIN cocTaB KJIeTKU. PacrpocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa30BaHME KUBOW MaTepuu U 0OBEKTOB HEKUBOM MPUPOIBL.
MaxkpoaaeMeHTbl, MUKPOJIEMEHTBI; X BKJIaJ B 00pa30BaHUE HEOPraHUYECKUX U OPraHUYECKUX MOJIEKYJ )KMBOro BenlecTBa. Heopranmueckue
MOJIEKYJIBI )KMBOTO BelecTBa. Boa; e€ xuMudeckue cBoicTBa 1 Oronorundeckas posib. Colln HEOPraHMYeCKHX KUCIIOT, MX BKJIal B 00ecrieueHne
IIPOLIECCOB KU3HEEATEIBHOCTH U MOAJIEpKaHue romeocTasa. Pojib KaTHOHOB M aHMOHOB B 00€CIIEUEHUHU ITPOLIECCOB XKU3HEAEATeIbHOCTH. OcMocC U
OCMOTHYECKOE JIaBJIEHUE; OCMOTHYECKOE MOCTYIJIEHUE MOJIEKYJI B KIETKy. Oprannyeckue MojeKyibl. buonoruueckue nmoiumepsl — O€NKH; UX
CTpYKTypHasi opranuzanusi. OyHKIIMU OCIKOBBIX MOJIEKYJ. YTJIEBOABI, UX CTPOCHUE U OHOJIoTnYecKasi poib. JKupbsl — OCHOBHOUM CTPYKTYpPHBIN
KOMITOHEHT KJIETOYHBIX MeMOpaH u uctouHuk sHeprun. JJIHK — monekynsl Hacnencrsennoctu. Penymnukanus JJHK, nepenaya nacrnenctBeHHOU
uH(popMaluy U3 MOKoJIeHus B okojeHue. [lepenava nacnencrTsenHoi nudopmanuu us3 aapa B uurorasmy; Tpanckpuniusi. PHK, e€ crpykrypa u
¢byukun. Mupopmanronusie, TpancnopTHsie, pudbocomanbubie PHK.
Hemoncmpayus O6bEMHBIE MOJIETTH CTPYKTYPHOU OpraHU3allui OMOJIOTUYECKUX MOJIUMEPOB — OEJIKOB M HYKJICHMHOBBIX KHCIIOT, UX CPAaBHEHHE C
MOJICJIIMH UCKYCCTBEHHBIX IMOJUMEPOB (HAIIPUMED, OJUBHUHIIIXJIOPUIOM).

IIpeomemnvie pezynomamol 00yuenus

Yyamuecs 10/2KHbI 3HATh:

— MaKpOdJIEMEHTHI, MUKPO3JIEMEHTHI, MX BKJIa/l B 00pa30BaHNE HEOPTaHWYECKUX U OPTaHUYECKUX MOJIEKYJ )KMBOTO BEIIECTBA;

— XUMHUYECKHE CBONCTBA M OMOIOTUYECKYIO POJIb BOBL;

— pOJIb KATHOHOB U aHHOHOB B 00ECTIEUEHUH MPOIIECCOB KUIHEACSITETFHOCTH;

— YPOBHU CTPYKTYPHOU OpraHu3anuu 6eITKOBBIX MOJEKYII;

— MPUHIUIBI CTPYKTYPHOUM OpraHu3aiuu U GyHKIIMH YTIEBOJIOB;

— TMPUHINIBI CTPYKTYPHON OpraHU3aiuy U (PYHKITUHU )KUPOB;

— cTpyKTypy HykienHoBbIx kuciot (JJHK u PHK).

Yuamuecst 10J15KHbI YMETh!

— OOBSICHATH MPUHIIMIT JEHCTBUS (EPMEHTOB;

— XapakTepu3oBaTh QYHKIIUN OCIKOB;

— OTMEYaTh PHEPTeTHUECKYIO POJIb YTIIEBOJOB U TUIACTUYECKYIO (PYHKIIMIO KUPOB.



Tema 1.2. OBMEH BEHIECTB U ITPEOBPA3OBAHUE SHEPTUU B KJIETKE (3 1)

OOMeH BelIecTB U MpeoOpa3oBaHKe YHEPTUU B KJIeTKe. TpaHCIOPT BEMIECTB Uuepe3 KICTOUHY0 MeMOpany. [Tuno- u paronuros. BHyrpukieTouHoe
MUIIEBApPEHUE U HAKOIJICHUE YHEPTUH; PACILEIUIEHUE TIIIOKO03bl. BuoCHHTEe3 OETIKOB, )KHUPOB U YIIIEBOJIOB B KIICTKE.
IIpeomemHnule pe3ynvmamol 00yyeHUs

Yyamuecst 10J5KHbI YMETh.
— ONHCHIBaTh OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH B KIIETKE,

— MPHUBOAMTH MOAPOOHYIO CXEMY IpoIiecca OMOCHHTE3a OEIIKOB.

Tema 1.3. CTPOEHUE U ®YHKIMUN KJIETOK (5 1)

[TpokapuoTrueckue KIETKU: popma u pazMepsbl. L{uTorurazma 6akrepranbHoi kieTku. Opranuzanus Metadbosim3Ma y IpoKapuoT. [ eHeTHYecKuii
anmapat 6aktepuii. CnopooOpaszoBanue. PazMHokeHHe. MecTo i poiib IPOKAPHOT B OMOIIEHO3aX. DyKaproTHIecKas kierka. [{urommazma
9yKapuOTHUECKOH KiIeTKH. OpraHesuibl HUTOIUIa3Mbl, X CTPYKTypa U pyHKIuM. L{lutockener. BkitoueHus 1 UX poJib B METa00IU3ME KIETOK.
Kinerounoe s1po — LEHTp yIpaBieHUs KUZHEACATENbHOCTbIO KIETKH. CTPYKTYphl KIIETOYHOTO sJipa: siiepHasi 000J104Ka, XpOMATHH
(reTepoxpomatuH), siApeIIKO. OCOOEHHOCTH CTPOCHUS PaCTUTEIbHOU KieTKU. Jlenenue kietok. Knerku B MHOTokJieTOUHOM opranusme. [lonstue o
i depeHIMPOBKE KIETOK MHOTOKJIETOYHOTO Opranu3Ma. MUTOTHYEeCKHiA UK nHTepda3za, penymukanus JHK; mutos, pa3er Murorndeckoro
JeTICHHsI U TIPeoOpa3oBaHusl XpOMOCOM. BHOJIOrHYecKuii CMBICH 1 3HAYeHUE MUTO3a (OECIoI0e pa3MHOXKEHHUE, POCT, BOCIIOJIIHEHHE KIICTOUYHBIX MOTEPh
B ()M3MOJIOTUYECKUX U TATOJIOTUYECKUX YCIoBHX ). KileTouHast Teopusi CTpOSHUS] OPraHU3MOB.
Lemoncmpayus IpuHuunuanbHbIe CXEMbI YCTPOMCTBA CBETOBOTO M AJIEKTPOHHOTO MUKpOCcKomna. CXeMbl, HJLUTFOCTPUPYIOLINE METOAbI IpernapaTuBHON
OMOXUMHH U UMMYHOJIOTHH. Mojienu kiieTku. CXeMbl CTPOSHHS] OPraHOM1I0B PACTUTENIBHOM U )KUBOTHOM KJIeTOK. MuKpornpenapaTsl KJIETOK pacTeHUH,
JKUBOTHBIX U OJHOKJICTOYHBIX FpI/I6OB. q)I/IprI)I MHUTOTHUYCCKOI'O JCJICHUA B KJIICTKAaX KOPCUIKA JIyKa IO MUKPOCKOIIOM M Ha CXEME. MaTepI/IaHI)I,
pacckaspiBarolye o Ouorpadusx yd€HsIX, BHECIIUX BKIIAJ B PA3BUTHE KICTOYHOU TEOPHH.

Jlabopamopuvie u npakmuyecxkue pabomul

N3ydenue kinetok OakTepuil, paCTeHHI U KUBOTHBIX HA TOTOBBIX MUKpOIMpenaparax .

IIpeomemnvwie pe3ynomamsi 00yuens

Yuammecsi 10J1KHbI 3HATH:

— ONpEeIeNeHUS IOHATHI: «IIPOKAPHUOTHIY, «OYKAPHOTHD?, «XPOMOCOMBI», «KAPHOTHUID», «MHUTO3);

— CTPOCHHUC HpOKapPIOTI/I‘IeCKOﬁ KJIICTKU — XapaKTCPHU30BaThb (1)YHKIII/II/I OpPraHonJ0B OUTOIIIa3Mbl, 3HAUCHUC BKJIFOUEHUH B KU3HECACATCIIBHOCTHN
KJICTKH;

— ONUCHIBATh CTPOEHUE U (PYHKIIUU XPOMOCOM.

Memanpeomemmoie pe3yromamol 00yueHUs

Yuammuecs 101KHbI YMETh:

— COCTaBIIATh CXEMbI ¥ TAOIHIIBI ATl HHTETPAIUY OTy4YEeHHBIX 3HAHUM;

— 00001aTh U AeNaTh BBIBOABI IO U3YYEHHOMY MaTepHany;



— paboTaTh ¢ JONMOJHUTEIbHBIMA HCTOYHUKAMU HH(POPMALIUU U UCTIOIB30BaTh UX JJIsl TOMCKAa HEOOXOAUMOT0 MaTepHaa;

— MPECTABIATh U3YYEHHBIA MaTepHal, UCIOIb3Ysl BO3SMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIT; — OOBSCHATH PUCYHKH U CXEMBI, IIPE/ICTaBICHHBIC B
yueOHHUKE;

— CaMOCTOSTEIbHO COCTABIIATh CXEMBI IIPOLIECCOB, IPOTEKAIOIIMNX B KIIETKE, U «IIPUBA3BIBATH) OTAEJIBHBIE UX 3Tallbl K PA3JIMYHBIM KIETOYHBIM
CTPYKTYypawm;

— WUIIOCTPUPOBATh OTBET NIPOCTEHIIMMHU CXEMaMU U PUCYHKAMU;

— paboTaTh ¢ MUKPOCKOIIOM U U3TOTOBJIATH POCTEHIINE MTPenapaThl JJisi MUKPOCKOIIMYECKOTIO UCCIIEI0BAHMUS.

Paznen 2. PazMHOXeHWE U MHAMBUYAJIbHOE PAa3BUTHE OPTaHU3MOB (5 )

Tema 2.1. PASMHOXXEHUWE OPT’TAHU3MOB (2 u)

CymrHocTs 1 (hOpMBI pa3MHOKEHUS! OpraHU3MOB. becmonoe pa3MHOXKeHne pacTeHU U )KUBOTHBIX. [10710BOE pa3MHOXKEHHE )KUBOTHBIX U PACTCHHIA;
o0pa3oBaHKE MOJIOBBIX KJIETOK, OCEMEHEHHE U OIUIOAOTBOPEHHE. brojornyeckoe 3HaueHue MoJIoBOro pasMHokeHus. ['amerorenes. [lepuosr
00pa30BaHMsI IMOJIOBBIX KJIETOK: pa3MHOXKEHHE, POCT, co3peBaHue (Meio03) i (popMupoBaHUE MOIOBEIX KIIeTOK. OCOOCHHOCTH CIIepMaTOTreHe3a 1
oBoreHesa. Omi010TBOpEHUE.
Jlemoncmpayus

[Tnakatel, WIITIOCTPUPYIOILKE CIIOCOOBI BET€TATUBHOIO Pa3MHOXKEHHUS TUI0JIOBBIX JIEPEBBEB M OBOLIHBIX KYJIbTYp. MUKponpenapaTsl SHIEKIETOK.
dotorpadun, oTpakaronye pasHooOpa3ue NOTOMCTBA Y OJHOM Mapbl pOAUTEIIEH.

IIpeomemmnuie pezynomamol 06yyeHUs.

Yyamuecs 10/2KHbI 3HATh:

— MHoroo0Opaszue ¢popM O6ecronoro pa3sMHOKEHUS U IPYIIIbl OPraHU3MOB, JUIsl KOTOPBIX OHU XapaKTEepPHBI,

— CYILIHOCTb I1OJIOBOTO Pa3MHOXEHUS U €ro OMOJIOTHYECKOe 3HaUCHHUE;

— IpolIecC TAaMETOTeHE3a;

— Meilo3 1 ero 6MoJI0ruYecKoe 3HaueHHe;

— CYIIHOCTb OIUIOZJOTBOPEHHS.

Yuammecs 101KHbI YMETh.

— XapaKkTepu3oBaTh OMOJIOrHYECKOe 3HaU€HHE OECTIOIOr0 pa3MHOXKEHHUS;

— OOBSICHATH MpOLIECC Me03a, MPUBOIAIINM K 00pa30BaHUIO TallJIONIHBIX TaMeT.

Tema 2.2. UHANBUAY AJIbBHOE PA3BUTUE OPI"TAHU3MOB (OHTOTI'EHE3) (3 u) OM0puoHanbHbli nepuos pa3Butus. OCHOBHBIE
3aKOHOMEPHOCTH JIpO0JIeHNs; 00pa30BaHUE OJHOCIONHOTO 3apoabliia — OnacTyinbl. ['acTpynsauus; 3aKOHOMEPHOCTH 00pa30BaHuUs ABYCIOWHOTO
3apojibliia — racTpydibl. [lepBuuHbIi opraHoreHes U najabHeimas auddepeHurnpoBKa TkaHei, opraHoB U cucteM. [locTamMOproHaIbHBINA IEpUOA
pa3BuTHs. @OpMBI TOCTIMOPHUOHANIBHOTO MTepHo/ia pa3BuTus. HempsiMoe pa3BuTHe; MOTHBINA M HENOIHBIN MeTamopdo3. buongornueckuii cMpica
pa3BuTHs ¢ Meramopdo3oM. [Ipsimoe pazsutue. Crapenue. O01mue 3aKOHOMEPHOCTH pa3BuTHs. buorenernueckuii 3akoH. CX0ACTBO 3apo/bIlIel U



SMOpHOHANIbHAS AUBEpreHIrs npu3HakoB (3akoH K. bapa). buorenernueckuii 3akon (3. ['exkkens u @. Miomep). Padotsr A. H. CesepiioBa 06
SMOPHOHAILHOW U3MEHUUBOCTU. /leMoHcmpayus

Tabnuiel, WILTIOCTPUPYIOIIUE MpoLiece MeTaMopdo3a y 6eCrio3BOHOUHBIX (KECTKOKPBUIBIX U YEeHTYHYaTOKPBUTBIX HACEKOMBIX) M TO3BOHOYHBIX
(amubwmii). TaGnuIbl, OTpaXKAIOIIKE CXOCTBO 3aPOBIIICH MO3BOHOYHBIX JKUBOTHBIX. CXEeMBI peoOpa3oBaHUs OPTaHOB U TKaHEH B (ritoreHese.
IIpeomemnvwle pe3yrbmamol 00yueHUs.

Yyanecs J0JKHBI 3HATH:

— OmpeJieIeHUEe MOHITHUS «OHTOTEHE3»;

— MEePUOIN3ALINI0 UHIUBUAYAIBHOTO Pa3BUTHUS;

— 9Tanbl SMOPUOHAIILHOTO pa3BUTHS (ApOOIEHUE, FaCTPYISALUs, OPTaHOTeHE3);

— (hopMBI TOCTAIMOPHOHAILHOTO NIEPUO/IA PA3BUTHS: HEMIPSIMOE Pa3BUTHE, PA3BUTHE TIOJHBIM U HETIOJIHBIM IIPEBPAIICHHEM;

— MPSIMOE Pa3BUTHUE;

— Ouoreneruyeckuii 3akoH J. ['ekkens u @. Mromepa;

— pa6otst A. H. CeBepiioBa 06 5MOpHOHAIBHOM U3MEHYUBOCTH.

Yuammecsi 10 1KHbI YMeTh:

— ONUCBIBATH MPOLIECCHI, MPOTEKAOIIUE MPU APOOICHHUH, TACTPYISIIUU U OPraHOTEHESE;

— XapakTepu3oBaTh (OPMbI MOCTIMOPHOHATIHLHOTO Pa3BUTHS;

— pasnu4ath COOBITHSI, COMPOBOXKIAIOIINE PA3BUTHE OPTaHKU3Ma MPU MOJTHOM U HETIOJIHOM IPEBPAIICHUH;

— OOBSICHATH OMOJIOTUYECKHI CMBICIT Pa3BUTHUS C METaMOP(Oo30M;

— XapaKTepu30BaTh ATAIbl OHTOTE€HE3a MPH MPSMOM MOCTIMOPHOHATEHOM Pa3BUTHH.

MemanpeomemHnule pe3ynomamsl 00y4eHUs]

Yuamuecs 10JKHbI YMeThb:

— CpaBHUBATH U COMOCTABIISATH MEX]y COOOM ITAIbl pa3BUTHSI )KUBOTHBIX MU3YUEHHBIX TAKCOHOMHUYECKUX TPYIIIT;

— HCIIONIB30BaTh UHAYKTUBHBINA U I€TyKTUBHBINA TOIXO/IbI IPH U3YUEHUH KPYITHBIX TAKCOHOB; — BBISBIISITh MPU3HAKU CXOJICTBA U PA3IHUMs B
Pa3BUTUU KUBOTHBIX Pa3HBIX TPYIIIL;

— 00001aTh U AeNaTh BBIBOABI IO H3YYEHHOMY MaTepHany;

— paboTaTh ¢ JOMOTHUTEIHHBIMA HCTOYHUKAMU MH(POPMAIIUU U UCTIONB30BaTh UX ISl TIOMCKAa HEOOXOANMOTO MaTepHaa;

— MPEICTABIATh U3YYCHHBIA MaTepHall, UCTIOIb3Ysl BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Pa3nen 3. HacneacTBeHHOCTh M UI3MEHUYHUBOCTH OpraHu3MoB (20 1)

Tema 3.1. BAKOHOMEPHOCTU HACJIEJJOBAHU S ITPU3HAKOB (10 )

OtkpeiTue I'. Mennenem 3akOHOMEPHOCTEN HAacleA0BaHUs TPU3HAKOB. [ MOpUIOTOTHYECKUI METO U3YUEeHHsI HacIeICTBEHHOCTH. MOHOTHOPHUIHOE U
NOJUTrMOpUAHOE CKperuBanue. 3akoHsl Menzens. HezaBucumoe 1 clierieHHoe HacaenoBanue. ['eHeTnueckoe onpeaenaeHue noia. 'eHotun kak
[[eIOCTHAs cucTeMa. B3anMopeiicTBre alieTbHBIX U HEeaIEIbHBIX T€HOB B OMPEICIICHUH TPU3HAKOB.



Jlemoncmpayus

KapTtst xpomocom genoBeka. PogocoBHBIE BBIIAIONIUNXCS MTPEICTABUTENCH KYIBTYPhl. XpOMOCOMHBIC aHOMAJIUH YEI0BEKA U UX (PEHOTUITUICCKIEC
MPOSIBJICHUSI.

Jlabopamopnvie u npakmuyeckue pabomul

Pemrenne reneTndyeckrx 3aa4 U COCTABIECHUE POJIOCIOBHBIX.

IIpeomemnvwle pe3yrbmamsol 00yueHUs.

Yyanuecs J0JKHBI 3HATD.

— ONpEeJIeICHUs IOHATHI: «T€H», «IOMUHAHTHBINA T'eH», «PELIECCUBHBIN T'€H», KIPU3HAKY, «CBOUCTBOY, «(DEHOTHUI», «T€HOTHUII», «HACIEACTBEHHOCThHY,
«U3MEHUYUBOCTHY, «MOAU(PUKALUNY, «KHOPMA PEAKIIUN», «MYTAIN», «COPT», KIIOPOJIay, KILITAMM;

— CYIIHOCTh THOPHUIOIOTUYECKOT0 METOIa U3YUCHUS HACIEACTBEHHOCTH;

— 3aKOHEI MeHaes;

— 3aKkoH Moprana.

Yyamuecs 10J5KHbI yMeTh:

— MCIOJIb30BaTh IPHU PEUICHUU 33]1a4 F'€HETUYECKYI0 CUMBOJIUKY;

— COCTaBJIATh T€HOTHUIIBI OPraHU3MOB U 3aMUCHIBATH UX TAMETHI;

— CTPOUTb CXEMBbI CKpEILIUBaHUS IPU HE3ABUCUMOM U CLETNIEHHOM HaCJE€10BAHUM, HACIEOBAHUH, CLIEIJIEHHOM C I0JIOM;

— CYLIHOCTbh T€HETHUUYECKOTO OINPEAEIICHHS M0J1a Y PACTEHUM U )KUBOTHBIX;

— XapaKTepu30BaTh TEHOTHUIT KaK CUCTEMY B3aUMO/ICHCTBYIOIINX T€HOB OPTaHU3Ma;

— COCTaBJIATh IPOCTENIINE POJOCIOBHBIE U PEIIATh TEHETUYECKHUE 3a/1aUH.

Tema 3.2. 3BAKOHOMEPHOCTHU USMEHYNBOCTMU (6 u)

OcHoBHbIE (OPMBI UBMEHUYUBOCTH. [ eHOTUIIMYECKass ”3BMEHUYUBOCTh. MyTaluu. 3HaueHne MyTalii JJIs MPAKTUKH CEIHCKOTO X035HCTBA U
ouotexnonornu. KoMOMHATHBHAS N3MEHUYUBOCTh. DBOJIOIMOHHOE 3HAUCHHEe KOMOMHATUBHON N3MEHYHBOCTU. DeHOTUTTYECKAST, WITH
MoaU(HUKAIIMOHHAS, I3MEHYUBOCTh. POIb yCIOBHIA BHEIITHEH cpeibl B Pa3BUTHH U MIPOSBICHUH MPU3HAKOB U CBOMCTB.
Jlemoncmpayus

[Tpumepsl MOAMPUKAITMOHHON H3MEHYUBOCTH.

Jlabopamopuvie u npakmuyeckue pabomuol

[TocTpoeHnue BapralliOHHOM KpUBOH (pa3Mephl JIUCThEB PACTEHU, aHTPOIIOMETPUUECKHE JaHHbBIE YUAIIUXCH).

IIpeomemnvie pezynomamol 06yuenus

Yyammecst 10/IKHbI 3HATh:

— BUJIbl U3MEHYUBOCTH U PA3IHYUUS MEXK]TY HUMHU.

Yuamuecst 10J15KHbI YMeThb:

— pacrno3HaBaTh MYTAIlHOHHYIO 1 KOMOWHATUBHYIO H3MEHYHBOCTb.



Tema 3.3. CEJIEKI[MSI PACTEHMM, )KUBOTHbBIX 1 MUKPOOPI'AHU3MOB (4 u)

LleHTpbI MPOUCXOXKIEHUS 1 MHOT000pa3us KyJIbTypHBIX pactenuid. Copt, mopoja, mramm. MeToIbl CeNIeKIIMN PACTEHUHN 1 KUBOTHBIX. JlOCTHKCHHS 1
OCHOBHBIE HaIlPaBJIEHUSI COBPEMEHHOM CEeNeKIMU. 3HAaUEHNE CEJIEKIIMH JUIsl pa3BUTHS CEIbCKOXO035HCTBEHHOTO ITPOU3BO/ICTBA, MEIULIMHCKOM,
MHUKPOOHOIOTUYECKON U APYTUX OTpacieil MpOMBIIUICHHOCTH. [JemMoncmpayus

CpaBHUTENBHBIN aHATU3 TOPOJ] TIOMALIHUX )KMBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUI U UX JUKUX IpenkoB. Koiiekuu u npenapaTsl COPTOB
KYJIbTYPHBIX PACTCHHM, OTINYAIOIINUXCS HAUOOJIbIIEH MI0/I0BUTOCTHIO.

IIpeomemnvle pe3yrbmamol 0OyueHUs:

Yyanecs J0JKHBI 3HATH:

— METO/IbI CEJIEKLIUU;

— CMBICJI M 3HaYEHHE SBJICHUS T€TEPO3KCA U NOJUILIOUINH.

Yyamuecs 10/2KHbI yMETh!

— OOBSICHATH MEXaHU3MBI IIepe/Iadyr TPU3HAKOB U CBOMCTB U3 MMOKOJICHUS B TIOKOJICHUE W BOSHUKHOBEHHE OTINYNIN OT POTUTEIBCKHUX GOPM y
IIOTOMKOB.

MemanpeomemHuule pe3yibmamsl 00y4eHUs]

Yuamuecsi 10J15KHbI YMETh!

— JlaBaTh XapaKTePUCTUKY T€HETUYECKUX METO/I0B U3YUYCHUS OUOOTHYECKUX 0OBEKTOB;

— paboTaTh ¢ yueOHUKOM, paboueii TeTpa b0 U AUIAKTUYECKUMU MaTepuaiaMu;

— COCTaBJIATh KOHCIIEKT naparpada yueOHuKa 0 U/WIM 10ClIe U3y4eHUsl MaTeprasa Ha ypoKe; — pa3palaThiBaTh MJIaH-KOHCIIEKT TEMbI, UCIIOIb3YS
pa3HbIe UCTOYHUKHU WH(DOPMAITUY;

— rOTOBUTH YCTHBIE COOOIIEHNS U TUChbMEHHBIE pedepaTsl Ha OCHOBE 0000I1IeHNs MaTepuasa yueOHNKa U JOMIOJIHUTEIbHON JINTEpaTyphl;

— T0JIb30BaThCsI TIOMCKOBBIMU cucTeMamu MHTepHeTa.

Paznen 4. DBomronust xuBoro mupa Ha 3emue (21 1)

Tema 4.1. MHOT'OOBPA3UE XXMBOT'O MUPA. YPOBHU OPTAHU3AIINN 1 OCHOBHBIE CBOMCTBA XXUBBIX OPTAHU3MOB (2 u)
VYPpoBHU OpraHU3alNM KU3HU: MOJIEKYISIPHO-TEHETUYECKHM, KIIE€TOYHBIN, TKAaHEBBIN, OPraHHbIN, OPraHU3MEHHBIN, TOMYISIHOHHO-BU0BOM,
OouoreoreHOTUYECKUH 1 OnocdepHbIil. EAMHCTBO XMMUYECKOTO COCTaBa JKMUBOW MaTepUH; OCHOBHBIE TPYIIBI XUMHUECKUX DJIEMEHTOB U MOJIEKYII,
oOpasyromue )uBoe BemiecTBo onocheprl. Kinetounoe ctpoenne opraHu3MoB, Hacenarommx 3eMiato. OOMeH BEIIEeCTB U CAMOPETYIISIITUS B
ouonornueckux cucremax. CaMoBOCIIPOU3BEICHNE; HACIEACTBEHHOCTh M M3MEHUYUBOCTh KaK OCHOBA CYILIECTBOBaHUS KUBOM MaTtepuu. Poct u
pasButue. PazapaxxumMocts; popmbl N30MpaTeIbHON peakliMi OpraHU3MOB Ha BHELTHUE BO3/IEUCTBUSA. PUTMUYHOCTE POIIECCOB KU3HEACSITENIbHOCTH;
OMOJIOrMYecKre PUTMBI U UX 3HaYeHHe. JJMCKPETHOCTD KUBOTO BEILIECTBA M B3aHMOOTHOIIIEHUS YacTH U 1IeJIOT0 B OnocucTeMax. DHepro3aBUCUMOCTb
KHUBBIX OPraHU3MOB; Gpopmbl oTpedbneHus sueprun. L{apcTBa KuBOM MPUPOIBI; KpaTKas XapaKTEPUCTUKA €CTECTBEHHOM CUCTEMBI KIIaCCU(PUKAIIUN
KHMBBIX OpraHu3MoB. BugoBoe paznoobpasue.
Jlemoncmpayus



CxeMbl, 0OTpa)karollne CTPYKTYphl APCTB KUBOM IPUPOJIBI.

IIpeomemmuule pe3ynbmamol 00yueHUs

Yuyamuecs 10/2KHbI 3HATh:

— YPOBHU OpraHU3alMM )KUBOW MATEPUU U HAYYHbIE NTUCLUIUIMHBI, 3aHUMAOLIUECS U3YYCHUEM IIPOLIECCOB KUZHEAEATEIBHOCTH HA KAKJIOM U3 HUX;
— XUMHUYECKHI COCTaB JKUBBIX OPraHU3MOB;

— POJIb XMMHYECKHX 3JIEMEHTOB B 00pa30BaHUU OPraHMYECKUX MOJIEKYT,

— CBOMCTBA JKMBBIX CUCTEM U OTJIMYUE UX MPOSABICHUHN OT CXOAHBIX ITPOLIECCOB, IPOUCXOJALINX B HEXKUBOW IIPUPOJIE;

— LIapCTBa KUBOM MPUPOJBI, CACTEMATUKY U NPEACTABUTEIIEH Pa3HBIX TAKCOHOB;

— OPUEHTUPOBOYHOE YMCJIO U3BECTHBIX BUIOB )KUBOTHBIX, PACTEHUH, IPUOOB M MUKPOOPTaHU3MOB.

Yuamuecs 10/2KHbI yMETh:

— J1aBaTh ONPEJECIICHUS YPOBHEN OpraHU3aluy )KMBOT'0 U XapaKTepU30BaTh MPOLECCHI JKU3HEACATEIBHOCTH HAa KaXKJI0M U3 HUX;

— XapaKTEepU30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBSICHATD, KaK MPOSIBIIIOTCS] CBOMCTBA )KMBOI'O HA KaX/10M U3 YPOBHEW OpraHU3alluu;

— IPUBOAMTH KPATKYIO XapAKTEPUCTUKY UCKYCCTBEHHON U €CTECTBEHHOM CUCTEM KIIACCU(PHUKALIMH KHUBBIX OPIraHU3MOB;

— OOBSCHSTD, IOYEMY OPraHU3MbI OTHOCAT K pa3HbIM CUCTEMAaTHUYECKUM I'PYIIIaM.

Tema 4.2. PA3BUTUE BUOJIOTUU B JOJAPBUHOBCKHI I[TEPUO (2 u)

Pa3Butue Ouonoruu B J0AapBUHOBCKUIN Nepuo/l. ['0cofcTBO B HayKe MpeICTaBlIeHUH 00 «M3HaYaIbHON 11e1eCO00Pa3HOCTH» U HEM3MEHHOCTH KUBOM
npupoabl. Padots! K. JInHHEs 1o cuctemaTtuke pacTeHUI U AKUBOTHBIX. DBomorinonHas Teopus K. b. Jlamapka.

Ilemoncmpayus

buorpadun yuénsix, BHECIINX BKJIaJ B pa3BUTHE 3BOITIONUOHHBIX uaen. Kuznp u aesrensHocth XK. b. Jlamapka.

Tema 4.3. TEOPUS Y. IAPBUHA O ITPOMCXOXJIEHUU BUJOB IIYTEM ECTECTBEHHOI'O OTBOPA (5 1)

[Ipennoceiaku BO3HUKHOBeHU yueHus Y. JlapBuHa: JOCTHXKEHMSI B 00J1aCTH €CTECTBEHHBIX HAYK, SKCIIEAULIMOHHBINA MaTepuan Y. /lapBuHa. YueHnue
Y. TapBuHa 00 rckyccTBeHHOM oTOOpe. Yuenue Y. [lapBuHa o ectecTBeHHOM 0TOOpe. Buj — sneMeHTapHast 3BOIIOLIMOHHAs equHMIa. Beeobas
WH/IMBUyaJIbHAs ©3MEHUYMBOCTh M N30BITOYHAs YUCIEHHOCTh TOTOMCTBA. boph0a 3a cyiiecTBOBaHNE U €CTECTBEHHBINH 0TOOP.

Jlemoncmpayus

buorpadus Y. lapsuna. Mapuipyt u koHKpeTHble Haxoaku Y. JlapBuHa Bo BpeMsl MyTelecTBUS Ha Kopabie «buriby.

IIpeomemnvie pezynomamol 00yueHus

Y4auuecsi 10/15KHbI 3HATh:

— NPEJICTABIICHUs €CTECTBOUCIIBITATENEHN TOJAPBUHOBCKON SMIOXH O CYLITHOCTH KMBOM IIPUPOBL;

— B3nael K. JIuHHEs Ha cucteMy >KMBOTO MUDa,

— OCHOBHBIE MOJIOXKEHUS 3BomonnoHHOM Teopun XK. b. Jlamapka, €€ mo3uTHBHbIE U OLIMOOYHBIE YEPTHI;

— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM O0TOOPE;



— yuenue Y. JlapBrHa 0 eCTeCTBEHHOM OTOODE.

Yuammecs 1071KHBI yMeETh:

— OILIGHWBATh 3HaYCHHE HBOIIOIMOHHON Teopun XK. b. Jlamapka ams pazButust Ononoruw;

— XapaKTEepU30BaTh IIPEANOCHUIKM BOZHUKHOBEHUS IBOIIONUMOHHON Teopun Y. JlapBuHa;

— JlaBaTh OINPE/IeNIEHUs MOHATUH «BUI» U «IIOMYJIALUA); — XapaKTepPU30BaTh MIPUUYUHBI OOPHOBI 32 CYIIIECTBOBAHUE;

— OIpeseNsATh 3HaYeHnEe BHYTPUBUIO0BOM, MEXBUI0BOI OOpBHOBI 3a CyIIECTBOBAaHUE U OOPHOBI C A0MOTUYECKUMU (PaKTOPAMU CPEIbl;

— JlaBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa Kak pe3yJibTara 60pbObl 3a CyLIECTBOBaHUE.

Tema 4.4. IPUCTIOCOBJIEHHOCTDH OPTAHM3MOB K YCJIOBUSIM BHEIIHEN CPEJIbI KAK PE3VJIbTAT JEMCTBUA
ECTECTBEHHOI'O OTBOPA (2 u)

[TpucnocoduTenbHbie 0cOOeHHOCTH cTpoeHHs. [loKpoBHTENIbCTBEHHASI OKPACKa OKPOBOB TeJla: CKPhIBAIOIIAs OKpacka (0JHOTOHHAS, ABYTOHOBAS,
pacwieHsromas u ap.); mpenocreperaoias okpacka. Mumukpus. [IpucrnocoOutenpHoe MOBEIEHNE )KUBOTHBIX. 3a00Ta O MTOTOMCTBE.
®duszunonornyeckue agantanuu. OTHOCUTEIBLHOCTh IPUCIIOCOOIEHHOCTH.

Jlemoncmpayus

WnmocTpanuu, AeMOHCTPUPYIOLIME CTPOCHUE TeJla )KUBOTHBIX M PACTUTENIbHBIX OPIraHU3MOB, 00€CIICUNBAIOIINE BBKUBAHUE B TUIIMYHBIX JJI1 HUX
YCIIOBUSIX CyLleCTBOBaHUs. [IpuMepsl pa3inyHbIX BUIOB IOKPOBUTEIBCTBEHHON OKPACKH Y dKUBOTHBIX.

Jlabopamopnvie u npakmuyeckue pabomul

OO6cy>xaeHne Ha MOJISIISAX POJIM MPUCIIOCOOUTEIBHOTO MTOBE/ICHUS )KUBOTHBIX.

IIpeomemmnuie pezyromamol 00yUeHUs

Yyamuecs 10/2KHbI 3HATh!

— THUIIBI TOKPOBUTEILCTBEHHOM OKpacKy (CKpbIBarollasi, Ipe1oCTeperaroias) U X 3HaYeHUEe JIsl BBDKUBAHUS;

— OOBSICHATH OTHOCUTEJIbHBIN XapaKkTep MPUCIIOCOOIECHHUI;

— 0COOEHHOCTH MPHUCTIOCOOUTEIBHOTO MIOBEACHUS.

Yuyammecsi 0IKHBI YMETh:

— NPUBOAUTH PUMEPHI IPUCTIOCOOUTENILHOTO CTPOCHUS TeJa, MOKPOBUTEIbCTBEHHONW OKPACKH MIOKPOBOB M MOBEJICHHSI dKUBBIX OPraHU3MOB.
Tema 4.5. MUKPOSBOJIFOLUA (2 u)

Bun xak reHeTHUECKH M30JIMPOBAHHASI CUCTEMA; PEIIPOIYKTHBHAS M30JLUs U e€ MeXaHu3Mbl. [lonynsiuoHHas CTpyKTypa BUJa; SKOJIOTUYECKUE U
TreHeTUYECKUE XapaKTepUCTUKH nmonyssiiuil. [lonynsus — aneMeHTapHas 3BONIIOLMOHHAS enuHua. [IyTi u ckopocTh BUI000pa3oBaHus;
reorpauyeckoe U HKOJIOrMUecKoe BU1000pa3oBaHHe.

Ilemoncmpayus

CxeMbl, WILTIOCTPUPYIOIIKE Mpoliecc reorpaduieckoro Bu1000pazoBanus. JKUBble pacTeHUs U KUBOTHBIE, FepOApHH U KOJUIEKIIUH, TOKA3bIBAIOIINE
WH/IMBUYAIbHYIO H3MEHYMBOCTh U Pa3HOOOPa3ue COPTOB KYJIbTYPHBIX PAaCTEHUN U MOPOJT TOMALTHUX )KUBOTHBIX, a TAKXKE PE3Y/IbTaThl
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpeJie OOMTaHUs U Pe3yIbTaThl BUA000Pa30BaHUSL.



Jlabopamopnvie u npakmuyeckue pabomul

N3ydenne nmpucnocoOIeHHOCTH OPTaHU3MOB K cpenie oOuTanus*. M3ydeHrne n3aMeHUYNBOCTH, KPUTEPUEB BUA, PE3YJIbTATOB HCKYCCTBEHHOTO 0TOOpa
Ha COPTax KYJIbTYPHBIX PacTCHUI™.

IIpeomemHnule pe3ynvmamol 00yyeHUs

Yyanecs J0JKHBI 3HATH:

— 3Ha4YeHue 3a00Thl O TOTOMCTBE /ISl BBKHUBAHUS;

— ONpPEIEICHUS MMOHATHH «BUI» U «IIOMYJIISAIUN;

— CYIIHOCTh M'€HEeTHYECKHUX MPOIECCOB B MOMYJISAIUAX;

— ¢dopmbl BU1000pa30OBaHMS.

Yyamuecs 10/2KHbI yMeETh!

— OOBSICHATH MPUYMHBI Pa3JIeJICHUs BUOB, 3aHUMAIOIIUX OOIIMPHBIN apean 0OUTaHUs, Ha OMYJISIUH;

— XapaKTepu30BaTh MPOIECC IKOJIOTHUECKOTO U reorpandeckoro BHI000pa30BaHNS;

— OIIEHUBATh CKOPOCTh BHJI000PA30BAHMSI B PA3JIMYHBIX CUCTEMATHYECKUX KATETOPUSX )KUBOTHBIX, PACTEHUI M MUKPOOPTaHU3MOB.

Tema 4.6. BUOJIOI'MYECKUE TTOCJIEJCTBUA ADAIITALIUN. MAKPOSBOJIIOLUA (3 u)

['maBHBIE HallpaBJIEHUS YBOIOIMOHHOTO Npoiecca. buonornyeckuii mporpecc u 6uonorundeckuii perpecc (A. H. CesepuoB). [lytu noctuxenus
Ouonoruueckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIUU: AUBEPIeHIINS, KOHBEpPreHus, mapamienu3m. [IpaBuia sBomOuu rpymnmn
opranu3MoB. Pe3ynbTaThl 3BOIIONMU: MHOTOOOpa3ne BUIOB, OpraHu4ecKasl 11eJIeCO00pa3HOCTbh, IOCTETIEHHOE YCIOKHEHHE OpraHU3alliu.
Ilemoncmpayus

[TprMepbl TOMOJIOTHYHBIX U aHAJIOTUYIHBIX OPTaHOB, HX CTPOCHHSI M TIPOUCXOXKICHUS B OHTOTeHe3e. CXeMbI COOTHOIICHHUS ITyTeH IPOTPECCUBHOM
OHMOJIOTMYECKOH IBOJIONUH. MaTepHalibl, XapaKTepU3YIOIIHEe MTPEICTaBUTENICH KUBOTHBIX U PACTEHUH, BHCCEHHBIX B KpacHyr0 KHUTY W HAXOJSTIIHXCSI
0] OXPaHOW rOCy1apCTBa.

IIpeomemnvie pezynomamsi 00yuenus

Yuammecsi 10/ 1KHbI 3HATH:

— TJIaBHBIE HAMPaBIEHUS 3BOJIONUU: OMOIOTHUECKU MTporpecc U OMOIOTUYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIOIMU: TUBEPTEeHIINI0, KOHBEPTEHITHIO U MapaIeNIu3M;

— PEe3yIbTATHI YBOJIOIUH.

Yuanuecst 1015KHbI YMEThb:

— XapaKTepUu30BaTh MyTH JOCTIHKEHHUS OMOJIOTHYECKOTO TIporpecca: apoMopd 03, UANO0AIANITAIUIO M OOIIYIO JIeT€HEPAIIHIO;

— MPUBOJHUTH MTPUMEPBI TOMOJIOTHYHBIX M AaHAJIOTUIHBIX OPTraHOB.

Tema 4.7. BOSHUKHOBEHUE XXN3HU HA 3EMIJIE (2 4)



Opranuveckuii MUp Kak pe3yJabTaT dBONIOIUU. BOSHUKHOBEHHE U Pa3BUTHE )KU3HHU HA 3emiie. XUMHUECKUN, IPEIONOIOTHUECKUN (TCOPHs aKkaJieMUKa
A. H. Onapuna), OMOJIOTMUYECKUM U COLIMATIBHBIN ATAlbl Pa3BUTHS )KUBON MaTepuu. PUIOreHETUUECKUE CBSI3U B KUBOU NIPUPOJIE; €CTECTBEHHAs
KJ1accu(hUKaus )KUBBIX OPTaHU3MOB.

Llemoncmpayus

CxeMbl BO3HUKHOBEHUS OJTHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOUYHBIX OPTraHU3MOB, PA3BUTHS LIAPCTB PACTEHUM U )KUBOTHBIX.

IIpeomemnvwle pe3yrbmamsol 00yueHUs.

Yyanecs J0JKHBI 3HATH:

— Teoputo akagemuka A. M. OnapuHa o mpouCXOKICHUH KU3HU Ha 3eMUI€.

Yuamuecst 10J15KHbI YMEThb:

— XapaKTepu30BaTh XUMHUECKHUH, MPEIONOIOTMUYECKII, OMOJIOTUYECKUN U COITMATBHBIN TAIbl Pa3BUTHUS KUBON MaTEPHH.

Tema 4.8. PA3BUTUE )XKU3HU HA 3EMIJIE (3 u)

Pa3BuTHe xu3HM Ha 3eMIile B apXEUCKYI0 U IPOTEPO30MCcKyto 3pkl. [lepBbie cienpl xu3Hu Ha 3emiie. [losBieHne Bcex COBPEMEHHBIX TUIIOB
0ecro3BOHOUYHBIX JKUBOTHBIX. [lepBrie XopmoBbie. PasBuTHe BOMHBIX pacTeHuil. PasButue xu3Hu Ha 3eMiie B alie030MCcKyo 3py. [losiBiienue u
IBOJIIOLIMSI CYXOMYTHBIX pacTeHui. [lamopoTHUKH, CEeMEHHBIE MaNOPOTHUKHU, TOJIOCEMEHHbBIE pacTeHUsl. BO3HUKHOBEHUE MTO3BOHOYHBIX: PHIOBL,
36MHOBO/IHbIE, IPECMbIKatOIIMecs. Pa3BuTue )xM3HN Ha 3emile B ME3030MCKYIO U KailHO30MCKYt0 3pbl. [losiBIEeHNE U pacnipocTpaHeHne
MIOKPBITOCEMEHHBIX pacTeHUi. Bo3HuKHOBeHME NTHIl U MilekonuTaromux. [losnenue u pazsurue npumatos. [Iponcxoxaenue yenoseka. Mecto
YenoBeKa B xKHUBOM mpupoae. CucremaTrueckoe nojoxenue suaa Homo sapiens B cucteme )UBOTHOTO Mupa. [Ipr3Haku u cBolCTBa 4eIOBeEKa,
MTO3BOJISIFOIINE OTHECTH €r0 K pa3InYHbIM CUCTEMATUYECKUM TpYIIIaM HapcTBa )KUBOTHBIX. CTaluu 3BOJIIOLMHU YEJIOBEKA: IPEBHEHIINN YeJIOBEK,
JPEBHUI YellOBEK, epBble COBpeMeHHbIE J1t01u. CBOMCTBA UyenoBeka kKak ouonorndyeckoro Buja. [lonynsaunonnas crpykrypa Buzna Homo sapiens;
YeJI0BEUYECKHE pachl; pacooOpa3zoBaHHE; €IMHCTBO MPOUCXOKICHHS pac. AHTHHAy4YHas CYyLIHOCTh pacu3Ma.

Ilemoncmpayus

Penpoayxiuu kaptus 3. bypuana, otpaxaromux Gayny v Giaopy pa3auuHbIX 3p U nepruo1oB. CxeMbl pa3BUTHS LIAPCTB KHUBOM MPUPOJIBI.
OxaMeHeNnoCcTH, OTIEYaTKH PaCTEHUH B JPEBHUX NMOpoJax. Moienu cKeneToB 4esloBeKa U NO3BOHOYHBIX )KUBOTHBIX.

IIpeomemnvie pe3ynomamsi 00yuenus

Yuammecsi 10JIKHbI 3HATD:

— JTamnbl Pa3BUTHS )KUBOTHBIX M PACTEHUI B Pa3JIMYHbIE IEPUOABI CYIIECTBOBAHUS 3EMIIN;

— JBWXKYIIWE CUJIBI aHTPOIIOTEHERA;

— CUCTEMATUYECKOE MOJI0KEHUE YETIOBEKA B CUCTEME JKMBOT'O MHUPA;

— CBOICTBA YeJI0BEeKa KaKk OMOJIOTHYECKOT0 BU/IA;

— Tarbl CTAHOBJICHUS YeJI0OBEKa KaKk OMOJIOTMYECKOro BU/IA;

— pachl YelnoBeKa U UX XapaKTepHble OCOOCHHOCTH.

Yuamuecs: 10715KHbI YMETb:



— ONIMCBIBATh Pa3BUTHUE )KU3HU HA 3eMJIE B apXEICKYIO U IPOTEPO30HCKYIO IPBI;

— OMMCHIBATh PA3BUTHE KU3HU Ha 3eMJie B MAICO30MCKYIO 3pY;

— ONMCHIBATh PA3BUTHE KU3HU Ha 3eMJjie B ME3030MCKYIO 3pY;

— OIKCHIBATH PA3BUTHUE )KU3HU HA 3eMJie B KAHHO30MCKYIO 3pY;

— XapaKTepu30BaTh POJIb MPSIMOXO0KICHUS, PA3BUTHS FOJOBHOI'O MO3Ta U TPy/a B CTAHOBJICHUU YEJIOBEKa;

— OIPOBEPraTh TEOPHUIO pacu3ma.

MemanpeomemHuule pe3yiomamsl 00y4eHUs]

VYyaiuecs 10JKHBI YMETh:

— paboTaTh ¢ yueOHUKOM, paboyeil TeTpaipio U JUJIaKTHUYECKUMU MaTepralaMu;

— COCTaBJIATH KOHCIIEKT maparpada yueOHHKa 0 W/HIIH 1OCIe M3YYEeHUsI MaTepraja Ha YpOKe; — pa3pabaThiBaTh MIIAH-KOHCIIEKT TEMBI, HCIIOIB3YsI
pa3Hble HICTOYHUKHU HH(pOpMaIH;

— TOTOBHTH YCTHBIE COOOIIEHUS M MUCHbMEHHBIE pedepaThl, UCTIONIb3Ys HH(POPMAIUIO YIeOHHKA U JONOTHUTEIBHBIX HICTOYHUKOB;

— MOJIb30BaThCsl IOMCKOBBIMU cucTeMaMu MHTepHeTa;

— BBIMIOJIHATH J1a00opaTopHbIe PabOTHI MOl PYKOBOACTBOM YUHUTEIIS;

— CpaBHUBATh NPECTaBUTENEH pa3HBIX IPYII PACTEHUI U )KUBOTHBIX, J€NIaTh BBIBOJIbI HA OCHOBE CPABHEHUS;

— OIIEHUBATh CBOMCTBA MOPO/I JOMAITHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUN IO CPABHEHHIO C TUKUMHU MIPEIKAMU;

— HaxOJIUTh MHPOPMAIUIO O PA3BUTUHU PACTEHUN U )KUBOTHBIX B HAYUYHO-TIOMYISIPHON JUTEpaType, OMOIOTUYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH U3 OJHOH (POPMEI B IPYyTyIO;

— CPaBHHUBATh M COMIOCTABIIATH MEXIy CO00I COBPEMEHHBIX M UCKOTIAEMBIX KHBOTHBIX M3yYEHHBIX TAKCOHOMUYECKUX TPYIIIL;

— WCTOJI30BATh MHIYKTHBHBIN U JI€YKTUBHBINA TIOAXO/bI TPH N3YYEHUH KPYITHBIX TAKCOHOB; — BBISABIISITH MPHU3HAKH CXOJICTBA M Pa3IMYHs B
CTpOEHUH, 00pa3e KU3HU U IOBEJICHUN )KUBOTHBIX U UEIOBEKA;

— 000011aTh U J1eNaTh BBIBOJIBI [0 H3YYEHHOMY MaTepHuaiy;

— NPEJCTABIATh U3YYEHHBIH MaTepHal, UCHOIb3Ysl BO3SMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTH.

Paznen 5. BzauMooTHOIIEHUSI OpraHUu3Ma U CPEbL.

OcHoBbl 3k050THH (5 )

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIWU (3 u)

buocdepa — xuBas obonouka miaaneTsl. CTpykTypa 6nochepsl. KomnoneHnTsl Gnocdepsl: )KMBOE BEIIECTBO, BUJIOBOM COCTaB, pa3HOOOpa3ye U BKIIAL
B Ouomaccy. buokocHoe u kocHoe BemiectBo 6nochepst (B. 1. Bepnaackuii). Kpyroopot Bemiects B npupoje. EcrecTBeHHBIE COOOIIECTBA KUBBIX
opranu3MoB. broreoneHo3pl. KOMIOHEHTHI OMOTEOIIEHO30B: TIPOIYIIEHTHI, KOHCYMEHTHI, pEAYIICHTHL. BHOIIEHO3bI: BUAOBOE Pa3HOOOpa3He, TNIOTHOCTD
nonynsuil, 6nomacca. AGuorndeckue GpakTopsl cpebl. Poiib TeMeparypsl, OCBEIIEHHOCTH, BIAXKHOCTU U IPYTUX (PaKTOPOB B )KU3HEAEATEIHHOCTH
cooOmiecTB. IHTEHCUBHOCTD JieicTBUS (hakTOpa Cpe/ibl; OrpaHUYMBatoONIHii hakTop. BzaumoneiictBue (pakTopoB cpeibl, Ipeenbl BBIHOCIUBOCTH.
buotnueckue dakropsl cpesl. Llenu u cetn nutanus. K0JIOrH4YecKre MUPaMUIbL: Yucel, buomaccel, 3Heprun. CMmeHa 61o1eH030B. [IpHunHbBI CMEHBI



OMO01IeH030B; (popMUpOBaHNE HOBBIX co001IecTB. DOPMBI B3aMMOOTHOLICHUN MEKIY OpraHu3Mamu. [103uTHBHBIE OTHOILIIEHNUS — CUMOHO03:
MYTYyaJi3M, KOOIepanus, KOMMEHCATU3M. AHTHOMOTHYECKHE OTHOIICHUS: XUIIHUYECTBO, Tapa3uTH3M, KOHKypeHIus. HelTpaibHble OTHOIECHHS —
HEUTPAIHU3M.
Jlemoncmpayus
CxeMbl, WILTIOCTPUPYIOILIKE CTPYKTYpY OHocepbl U XapakTepu3youue e€ OTAeIbHble COCTaBHbIE YacTH. TabauIlbl BUIOBOIO COCTaBa U pa3HOOOpa3us
KMBBIX OpPraHu3MOB Onochepsl. CxeMbl KPyroBOpOTa BEILECTB B Ipupojie. KapTsl, oTpaxkaroliye reoaoruuyeckyro HCTOPHUI0 MaTEPUKOB,
pacrpocTpaHEHHOCTh OCHOBHBIX OMOMOB cymy. [{naduiabmsl 1 kuHOQUIBMBI «brocdepay. IIpumepsl cumOno3a Mex 1y NpeICTaBUTEISIMUA PA3IUYHBIX
LAPCTB KUBOU MPUPOJBI.
Jlabopamopnvie u npakmuyeckue pabomul
CocraBiieHHe cXeM Iepe/lauy BELECTB U dHepruu (1eneit nuranus)*. MzydyeHue u onucaHue 3KOCUCTEMbI CBOEM MECTHOCTH, BBISIBJIEHHUE THUIIOB
B3alMO/JICHCTBUS pa3HbIX BUJOB B IAaHHOM 3KOCUCTEME™.
IIpeomemmnule pe3ynbmamol 00yueHUs]
Yyamuecs 10/2KHbI 3HATh:
— OIpe/ieNeHUsl HOHATHH: «Ouochepar, «3KOJIOTHs», «OKpYXKarollas cpeay, «cpefa 0OOUTaHUs», «IPOILYLIEHThI», «<KOHCYMEHTBI», «PEyLIEHThI;
— CTPYKTYpPY ¥ KOMIOHEHTBI Ouocdepsl;
— KOMIIOHEHTBHI JKUBOT'O BEIIECTBA U €r0 (PYHKLUH.
Yuammecs 10J1KHbI YMEThb:
— KJ1accu(pULIKUPOBATh FKOJIOTHYECKUE (PAKTOPBI;
— XapakTepu3oBaTh 6broMaccy 3emiin, OMOJIOrHYeCKYI0 TPOAYKTUBHOCTE;
— ONUCBIBATh OMOJIOTUYECKHE KPYTOBOPOTHI BEIIECTB B IPUPO/IE;
— OOBSICHATDH JeHCTBIE a0MOTUYECKUX, OMOTUYECKUX U aHTPOIOTEHHBIX (PAKTOPOB;
— XapaKTepu30BaTh U pa3inyaTh IKOJIOTHYECKHE CUCTEMbl — OHMOTeOleHO03, OMOIIEHO3 U arpolIeHO3;
— pacKpbIBaTh CYIIHOCTb U 3HAYEHHUE B NIPUPOJE CAMOPETYIIALUY;
— OMMCHIBAThH MPOIIECC CMEHBI OMOIIEHO30B U BOCCTAaHOBJICHUSI TPUPOIHBIX COOOIIECTB;
— XapakTepu3oBaTh (HOPMbI B3aHMOOTHOIIEHUH MEX/1y OpraHu3MaMu: CUMOMOTHYECKHE, aHTUOMOTUYECKHE U HEHTpallbHBbIE.
Tema 5.2. BUOCOEPA N YEJIOBEK (2 u)
[Ipupoanbie pecypchl U UX UCIOJIb30BaHKE. AHTPOIIOT€HHbIE (PaKTOPhI BO3/IEHCTBUS Ha OMOIIEHO3bI (POJIb YeIOBEKa B IPUPOJIE); MOCIEACTBHS
XO3SIIICTBEHHOM JI€ITebHOCTH YesoBeKa. [Ipodiaembl palioHanbHOTO IPUPOIOTOIB30BAaHUS, OXPAHbI PUPOBL: 3aLUTa OT 3arPA3HEHUN, COXpaHEeHUe
ATaJIOHOB U MaMSATHUKOB MPUPO/Ibl, 00ecriedeHne MPUPOIHBIMHI pECypcaMy HACETIEHUS IJIaHEeThI.
Jlemoncmpayus
KapTsl 3anoBeJHBIX TEPPUTOPUI HAIIEH CTPAHBI.
Jlabopamopnvie u npakmuyeckue pabomul



AHanu3 1 OlLEeHKA MOCIIECACTBUI IeATEIIbHOCTH YeJIOBEKa B SKOcHcTeMax ™.

IIpeomemmuule pe3ynbmamol 00yueHUs

Yuammecs 1015KHBI 3HATD:

— aHTPOIIOTeHHBIE (PaKTOPHI CPEJIbI;

— XapakTep BO3/E€HCTBHs YelloBeka Ha Ouocdepy;

— c1oco0bl U METOJIbI OXPAHbI IPUPOJIBL;

— OHMOJIOrMYEeCKHH U COLMANIbHBIN CMBICI COXPAaHEHUsI BUIOBOTO pa3HO0Opa3usi OMOLIEHO30B;

— OCHOBBI PAaLMOHAIBHOTO NIPUPOJIONI0JIb30BAHMS,

— HeucuepliaeMble U ucuepraeMble pecypehbl;

— 3al0BEIHUKH, 3aKa3HUKH, apku Poccuu;

— HECKOJIbKO pacTEHHH U KUBOTHBIX, 3aHECEHHBIX B KpacHylo KHHUTY.

Yuammecs 1015KHbI yMeEThb:

— NPUMEHSATH Ha NIPAKTUKE CBEACHUS 00 SKOJIOTMUYECKUX 3aKOHOMEPHOCTSX B IPOMBILIEHHOCTH U CEJILCKOM XO3SIICTBE JIJIsl PAaBUIILHON
OpraHu3allK JECOBOJCTBA, PbIOOBO/JCTBA, a TAKXKE JUISl PELLICHHsI BCEro KOMILJIEKCa 3a/1a4 OXpaHbl OKPY’KalolIel Cpeibl U pallioOHaIbHOIO
IPUPOJIONIOIB30BAHUS.

Memanpeomemnuvie pe3yromamol 00yuenus

Yyauuecsi 10JKHbI yMeTh:

— paboTaTh ¢ yueOHUKOM, pabodell TeTpaibio U JUJIaKTUYECKUMU MaTepralaMy;

— COCTaBJIATh KOHCIIEKT naparpada yueOHuKa 10 W/WIM MOCie U3yUeHHUsl MaTepraia Ha ypoKe; — pa3palaThiBaTh MJIaH-KOHCIIEKT TEMBbI, UCIIOIb3YS
pa3Hble HCTOYHUKU UH(OpMaInu;

— rOTOBUTH YCTHBIE COOOIIEHUS U TUChbMEHHBIE pedepaTsl Ha OCHOBE HH(OpPMAIMK U3 YU€OHUKA U TOMOJHUTEIBHBIX HCTOYHUKOB;

— IOJIb30BaThCSI IOMCKOBBIMU cucTeMamMu MHTepHETa;

— n30MpaTeNbHO OTHOCUTHCS K OMOJIOTMUECKO HH(pOpMaLINK, ColeprKallleicsl B Cpe/icTBaX MaccoBOW MH(popMaluu.

Jluunocmuvie pezynomamot 00yueHus:

— ®opMHpOBaHUE YyBCTBA POCCUHUCKOM IrpaX/1aHCKOW MAEHTUYHOCTH: MaTPUOTU3MA, JIIOOBU U yBaskeHUs K OTedecTBY, 4yBCTBA FOPIOCTH 32 CBOIO
Ponuny;

— OCO3HAHMUE yYaIIUMHUCA OTBETCTBEHHOCTH U J0Jira nepea PoauHoi;

— OTBETCTBEHHOE OTHOIIIEHHE K 00Y4YEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K caM000pa3oBaHHi0; — (OPMUPOBAHME MOTHBAIIMH K O0YUEHHIO U
MO3HAHUIO, 0CO3HAHHOMY BBIOOpY Oynyieit mpodeccuu;

— CHOCOOHOCTh YYaIIUXCSl CTPOUTH JATbHEUIITYI0 HHAUBUAYAJIbHYIO TPAeKTOPHIO 00pa3oBaHus Ha 0a3e OpHEHTAalMK B MHpe npodeccuii u
npoeCCHOHATIBHBIX MTPEANOUYTEHUH;

— (hopMupOBaHHE LIEJIOCTHOTO MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOILIIECTBEHHOM MPAKTUKH;



— co0IroIeHNe 1 Tpolaran/ja yq9anuMucs paBul NOBEJCHHUS B IPUPOJIE, MX y4acTUE B IPUPOIOOXPAHHOM NESATEILHOCTH;

— YMEHUE pean30BbIBATH TEOPETUICCKHE MTO3HAHUS HA MMPAKTUKE;

— OCO3HaHHE 3HAUCHUsI 00Pa30BAHMSI JIJIsl IOBCEAHEBHOW KU3HU M OCO3HAHHBIN BBIOOp Mpodeccun ydanmmMucs;,

— CIOCOOHOCTh YUalIMXCsl MPOBOAUTH pabOTy HaJ OMIMOKAMHU ISl BHECEHHUSI KOPPEKTHUB B YCBAaBaEMbIC 3HAHUS;

— MPHUBHTH JIFOOOBB K MPUPOJIC, TYYBCTBO YBAKEHHSI K YUEHBIM, H3YYAIOIIUM KUBOTHBI MU, PA3BUTh 3CTETHUECKOE BOCIIPUATHE OOIIEHHS C YKUBBIMH
OpraHu3Mamy;

— MPHU3HAHUE YYAIIMMHUCS TPaBa KaXJ0ro YeJI0BeKa Ha COOCTBEHHOE apryMEHTUPOBaHHOE MHEHUE;

— TOTOBHOCTb yYaIlIUXCS K CAMOCTOSITEIIbHBIM MTOCTYIKAM ¥ aKTHBHBIM JICHCTBUSAM Ha MIPUPOJOOXPAHUTEIILHOM TIOIIPHIIIE;

— YMEHHUE apryMEHTUPOBAHHO M 00OOCHOBAHHO OTCTaWBaTh CBOIO TOUYKY 3PEHUS,

— KPUTUYHOE OTHOIIICHHE K CBOMM ITOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 MIX PE3yJIbTaThl; — OCO3HAHHOE, YBAKHUTEIHLHOE U JOOPOKEIaTSIIEHOS
OTHOIIICHUE K JPYTOMY YeIIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYPE;

— OCO3HAaHHUEC BAXXHOCTHU (1)OpMI/IpOBaHI/I$I YKOJIOTMYECKOU KYJIBTYPBI Ha OCHOBC NPU3HAHUA HCHHOCTH )KU3HU BO BCEX eé MIPOABJICHUAX U
HE0OXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OT- HOIICHHSI K OKPYKAIOIIEH cpejie;

— YMEHHE CIyIIaTh U CIBIIIATh APYroe MHEHUE, BECTH TUCKYCCUIO, YMCHHE ONIEPUPOBAThH (haKTaMU KaK JUIsl JOKA3aTeNIbCTBA, TaK U JIJIs
OIIPOBEPKEHHMSI CYIIECTBYIONIETO MHEHHSI.

PesepBHoe Bpemss — 6 u.

N3meHennsi, BHeCeHHbIE B pa004yl0 IPOrpaMMy MO CPABHEHHUIO C ABTOPCKUM BaAPUAHTOM:

B nensx panpoHanbHOI0 UCHOIB30BaHUS y4EOHOTO BPEMEHU Ha U3YUEHUE MPEMETa U B COOTBETCTBUU C METOAMYECKUMH PEKOMEHIAlIUsMU K
yuebHuky C.I'. MamonToBa, B.b. 3axaposa, .b. Aradonosoii, H.1. Connna «buonorus. OOuire 3akoHOMEPHOCTH» ITPOU3BEIEHO J100aBIeHUE
PE3EpPBHBIX YaCOB HA U3yUYEHHE TEM:

- 1.3. Crpoenue u ¢pyHKIMHU KIETOK — | yac;

- 4.4.I1pucnoco0/IeHHOCTh OPraHU3MOB K YCJIOBHSIM BHEIIHEH cpelbl KaK pe3yJbTaT JelCTBUS eCTeCTBEHHOro ordopa — 1uac;

- 4.5.MuxposBoronus — 1 gac;

- 5.1. buocepa, e€ crpykrypa 1 QpyHKIMHN — 2 Yaca,

- 5.2.buocdepa u yesoBek — 1 yac.
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