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KonunuectBo yacoB no yyeOHOMY I1aHy: 9 Kkiiacc —Bcero 66 yacoB B ToJ; B HeJlelN0_2 Jaca

[TnanupoBaHue cocTaBieHO Ha OCHOBE DeepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00111ero o0Opa3oBaHus
yTIBepXkAeHHOE Tpruka3zoM MunuctepcrBa odpazoanust PO Ne 1897 ot 17.12.2010 r. «O6 yrepxkaennn ®I'OC OOO» u ¢ yuetom ®OIT OO0, yTBepkaeHHON
npuka3zoM Munuctpectsa npocseuienus PO ot 18.05.2023 Ne 370

[TporpamMmbl ocHOBHOTO 00111eT0 0Opa3oBanus. buonorus. 5-9 knaccesl. Konnenrpuueckuii kype. ABropsl: H.M.Conun, B.b.3axapoB.- Pab6oure nporpaMMel.
buonorus 5-9 knaccel: yuebHO-MeToanyeckoe nmocodue/ coct.: I.M.ITanpaseBa — 2 uza. Crepeotun.- M.:JIpoda,2019 r.

YueOHuk: buonorus. Obipe 3akOHOMEpHOCTH. 9 KIL.: yueOHHUK 1Tst 061eo0pasoBarenbibix yupexaernii /C.I. Mamonros, B.B. 3axapos, .b. Aradonosa, H.U. Couun. — 4
-m3a.,crepeorun.-M.: JIpoda, 2019- 301, c.[3] :um.

PaGouyro mporpammy cocTaBuiia y9UuTeIh OMOJIOTHI JlsmacoBa Enena AnatosibeBHA



PaGouas nporpamma

IHosicHuTeIbHAA 3aMICKA

[Iporpammoii mipegycMaTpruBaeTCA U3yUYE€HUE YYAIIMMUCS TEOPETUUYECKUX U MPUKIAIHBIX OCHOB 0O0mIei Ouosoruu. B Hell Halmm oTpa)keHue 3a/iavyd,
CTOSIILIME B HACTOSILEE BPEMsI Iepesl OMOIOrMUECKON HAyKOH, pellleHne KOTOPbIX HAIlPaBJIEHO HAa COXPaHEHUE OKPY’KaIoLIEH MpUpO/bl U 30POBbs YEJIOBEKA.
Oco6oe BHIMaHHUE YZIEIEHO SKOJIOTUIECKOMY BOCITUTAHHIO MOJIOJIEHKH.

N3yuenne kypca «OOmias OMOJOTUS» OCHOBBIBACTCS HA 3HAHUSAX YYAIIMXCS, MOJYYEHHBIX NMPU MU3YYEHUU OMOJOTMYECKUX AUCLUUIUIMH B MJIAJIINX
KJlaccax CpeIHEHl MIKOJbl MO CHENUAIbHBIM MPOrpaMMaM, U SIBJISETCS MPOJOJIKEHUEM JMHUM OCBOEHMSI OMOJIOTMYECKHMX JWCLUIUIMH, Ha4aTod B 5 Kiacce
yueOonukom «lIpuponosenenue» A. A. Ilnemakosa u H. . Conuna, yueOuukom «Kuoii opranuzm» H. Y. Connna mist yganumxcsi 6 KJI1accoB U y4eOHHUKOM
«buonorus. MHoroo6pasue xuBbix opranuzMoB» B. b. 3axapoa u H. M. Conuna qns ydamuxca 7 kinaccoB, ydyeOHukoMm «Yenosex» H.M.Conuna nns
yJamuxcs 8§ KIaccos.

e [lnaHupoBaHHe cOCTaBJIeHO HA 0cHOBe: DeepanbHOT0 rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO 001Iero 00pa3oBaHus

yrBepxkaeHHoro nprukazoM MO P® ot 17.12.2010 Ne 1897 «O06 yrBepxaenun @I'OC OOO»

e [Iporpammsl o yuebHomy npenmety «lIporpamMmmel ocHOBHOTO 00111er0 00pazoBanus. buonorus. 5-9 knaccel. Konnentpuueckuii kype. ABropsl H.M.

Conun, B.B. 3axapos./ .- M.: JIpoda, 2019 1.

Jlannast paboyasi mporpaMma OpUE€HTHPOBaHa Ha UCIIOJIb30BAHUE !
Yueonuxu:

Buonorus. O01ue 3aKkoHOMEPHOCTH. 9 KI.: yueOHUK I 001ieo0pa3oBaTenbHbix yupexkaeuuii /C.I. MamonTos, B.B. 3axapoe, U.b. Aradonosa, H.U. Conun. — 4 -
u3M.,crepeoTrr.- M.: [Ipoda, 2019- 301, c.[3] :mm.

MecTo Y4€0HOI0 HpeaAMeTa B YIeOHOM ILJIaHe:

Kypc npeanasnaden s yqaniuxcs 9 kinacca, Ha U3y4eHHE Kypca OTBOIUTCS 66 4acoB B roJi, 2 yaca B HEJIEN0, 33 HEeJleIu.

e l3yueHue mpeamMeTa TaK)Ke OCHOBBIBACTCSI HA 3HAHUSX, PHOOPETCHHBIX HA YPOKaX XUMUH, (DU3UKU, HCTOPUH, PU3UICCKON U SKOHOMHUYECKOM
reorpaduu.
e Pabouas mporpamma pa3paboTaHa ¢ y4eTOM OCHOBHBIX HAIPaBJIICHUH MOJICPHHU3AINH O0IIEro 0Opa3oBaHus:

- HOpMaJIM3alus Y4eOHOW HArpy3KH yJalluxcs; yCTpaHEHHE MePerpy30K, MOPhIBAIOIINX UX (U3NIECKOE U ICUXUIECKOE 3/I0POBhHE;

- COOTBETCTBHE COJCpPKaHHUs 0Opa30BaHMsI BO3PACTHBIM 3aKOHOMEPHOCTSIM PAa3BUTHUS YIALTUXCSl, KX OCOOCHHOCTSIM U BO3MOYKHOCTSIM;

- JMYHOCTHAsl OPUEHTAIIUS COJICPIKAHUsSI 0Opa30BaHMS;

- JICSATEIBHOCTHBIN XapakTep 0Opa30BaHUs, HAIPABJICHHOCTh COJIEpXKAHHS OOpa3oBaHHs Ha (OPMHPOBAHUME OOIMIMX YYCOHBIX YMEHUH W HAaBBIKOB,
00001IeHHBIX CcTTOCOOOB Y4eOHO, MO3HABATEIbHOM, KOMMYHUKATUBHOMN, MPAKTUYECKOM, TBOPUYECKOU NEATEIHHOCTH, HA TMOJYYCHHE YYalUMUCS OIbITa
9TOM NESATENbHOCTH;

- YCWJICHHE BOCIUTHIBAIOIIETO MOTEHIINANA;

- (opMupOBaHHE KIIOYEBBIX KOMIETEHIIMH — FOTOBHOCTH YYAIIMXCS HCIOJIb30BATh YCBOCHHBIE 3HAHUS, YMEHHUS U CHOCOOBI AEATEIHbHOCTH B peEalbHOMI
KU3HU JJIs PElIeHUs MPaKTUYECKUX 3a/1aY;



- o0ecrnieueHHE KOMITBIOTEPHOW TPaMOTHOCTH Yepe3 IMPOBEACHUE MYIbTHMEIUHHBIX YPOKOB, TECTHPOBAHHUE, CAMOCTOSTEIBHYIO paboTy C pecypcaMu

HNutepner.

» AKTyanpbHOCTH JAHHOTO TPEIMETa BO3pPACTACT B CBSI3U C TEM, YTO OMOJIOTHS KaK Y4eOHBIN MpeIMeT BHOCUT CYIIECTBEHHBIN BKIIA] B ((POPMUPOBAHUE Y
yUYaIINXCsl CUCTEMBI 3HAHHUI KaK O )KUBOW MPHUPOJIE, TaK U 00 OKpykaromeM Mupe B 11eioM. Kypc 6uosnoruu B 9 kjacce HarpasieH Ha (pOpMHPOBAHHE Y
YYAIIUXCS TPEJCTABICHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPUPOIBI, O €€ MHOTO00Opa3nu, €AMHCTBE, POJCTBE MPOUCXOKACHHS U SBOJIIOLINH,
YelloBeKe Kak OuoconuanbHOM cymiectBe. s (GopMUpOBaHUS y yYalIMXCs OCHOB HAYYHOTO MHUPOBO33PEHUS, PA3BUTHS HHTEILICKTYaTbHBIX
CIIOCOOHOCTEH ¥ IMO3HABATEIHLHBIX HHTEPECOB B MPOI[ECCE U3yUSHUST OMOJIOTUU OCHOBHOE BHUMAaHUE yEISICTCS HE Iepeaade CyMMBI TOTOBBIX 3HAHUM, a
3HAKOMCTBY yYalllUXCsl C METOJIaMU HAy4YHOTO TIO3HAHMSI )KHBOU MPHPOJIBI, IOCTAHOBKE MPOOJIEM, TPEOYIOIINUX OT HUX CAMOCTOSITEIIbHOM JESITeITbHOCTH
M0 WX pa3peneHuio, GOPMUPOBAHUIO AKTHUBHOM JIMYHOCTH, MOTHMBUPOBAHHOW K camMooOpa3oBaHHWIO, 00Jamaroliedl JOCTaTOYHBIMU HABBIKAMH U
MICUXOJIOTUYECKUMHU YCTAHOBKAMHU K CaMOCTOSITEIbHOMY TOMCKY, OTOOpY, aHaJIM3y M HCMOJb30BaHMIO WMHpopmanuu. Ha 310 copuenTupoBaHa u
CHCTEMa YPOKOB, IPEJCTaBlIEHHAs B pabouell mporpaMmme.

Hean :
- OCBOEHHE 3HaHUI O KUBOU NMPUPOJE U MPUCYIINX €l 3aKOHOMEPHOCTSIX; CTPOEHUH, )KU3HEIEATEIIbHOCTH U cpeioo0pa3yroliel poJu )KUBBIX OPTaH U3MOB; O

YeJloBeKe Kak OMOCOLMaIbHOM CYIIECTBE; O POJIM OMOJIOTUYECKON HAyKH B PAKTUUYECKOM eATENbHOCTH JIFOJIEH; METOJaX MO3HAHUS KUBOU MPUPOJIbI;

- OBJIAICHUC YMCHUAMU NPUMCHATH OHMOJIOTNYECKUE 3HAHUSA JJIA 00BACHEHUS IIponeCcCoOB U SIBJICHUN KUBOU MMpUpPoOAbI, KU3HCACATCIBHOCTH cOOCTBE HHOTO
opraHusma, UCII0JIb30BaThb I/IH(i)OpMaIII/IIO 0 COBPEMCHHBIX NOCTHIKCHUAX B oOyacTy OMOJIOTHH U 3KOJIOTHUH, O (1)aKTOan 310pPOBbEA U pHUCKA,
3agaum :
- paboTa ¢ OMOJOTUYECKUMH MPUOOPAMH, UHCTPYMEHTAMH, CIIPABOYHUKAMH;
- MpoBeAeHUE HAOIIOCHHS 32 OMOIOTHYECKUMU 00BEKTaMHU M COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma, OMOJIOTMYECKUEe IKCIIEPUMEHTHI;
- pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B Mpoliecce MpoBeIeHUsl HaOII0IeHUH 3a )KUBBIMU OpraHU3MaMH,

OMOJIOTMYECKUX IKCIIEPUMEHTOB, pabOTHI € Pa3IMYHBIMU UCTOYHUKAMU HHPOPMALIHH;

- BOCIHTaHUE MO3UTUBHOTO LIEHHOCTHOTO OTHOLIEHMS K XKMBOM MpPUPOJE, COOCTBEHHOMY 3J0POBBIO M 3[I0OPOBBIO APYTUX JIOJEH, KyJIbType MOBEICHUS B

IpHUpOJIE.

PaGouass mporpamma mpenycMarpuBaeT (HOpPMHpPOBAHHE y y4alMXCs OOIIey4eOHBIX YMEHHMH U HaBBIKOB, YHHBEPCAJIbHBIX CIOCOOOB JESTENBHOCTU U
KIIFOYEBBIX KOMIETEHIMI. B 3TOM HampaBieHHMM NPUOPUTETHBIMHU Ajs ydeOHOro mnpenmera «buojorus» Ha CTymeHHM OCHOBHOTO OOIIero 0oOpa3oBaHUs
SBJIIOTCS: paclio3HaBaHHE 0OBEKTOB, CPAaBHEHUE, Ki1acCU(UKAIIMS, aHATH3, OLIEHKA.

IIJIAHUPYEMBIE PE3YJIbTATHI U3YUYEHUSA YYEBHOT'O TIPEJIMETA:

Enaronap;[ HU3YUCHUIO ouoJjoruu B 9 xiaccax JOJIDKHBI OBITE IOJIY4Y€HBI CICOAYIOUIUC JIUUHOCHIHbIE DE3YJIbHI AN bl .

® IIpCACTAaBJICHHUC O MHOFOO6pa3I/II/I KHU3HHU U CIIOXKXHBIX B3aUMOCBA3AX B 61/10(:(1)epe, IIO3BOJIAIOLICC BBIpa6aTLIBaTL OCO3HAaHHYIO U OCMBICIICHHYIO
IIO3HUIHUIO B OTHOINICHU U OHOJIOTUYECKUX npouecCoB U HBHCHHﬁ, CBOCT'O MCCTAa B MHUPC;

¢ [IOHUMAaHUC YHUKAJIIBHOCTH U YA3BUMOCTHU KU3HU KAK IIPUPOJHOTO ABJICHHA, OCOZHAHUC LICHHOCTH KU3HU YCIIOBCKA U APYI'UX KHUBBIX CYILICCTB 3CMJII/I;
¢ YyCTAaHOBKA Ha 3I[0p0BBII>i 06pa3 KHU3HH,

¢ YBAXKUTCIIbHOC OTHOMICHUC K MHpOBOﬁ M OT€UYECTBEHHOM HayKe;

® CII0COOHOCTH MpoOaO0JIKATb U3YUCHHUC 6I/IOHOFI/II/I, OCYIICCTBJIAA CO3HaTEIIbHBIM BBI60p CBOEM HHI[HBHHyaHBHOﬁ TPACKTOPUHN YUCHUS.



bnaronaps m3ydeHuro Ouojoruu B 9 Kiaccax JOJDKHBI OBITH IMOJIyYEHBI CICAYIOIIUE MemanpeoMentivle pe3yibmamel, poBepseMble Ha OHOJOrMYECKOM
MaTepuale:

®  CIIOCOOHOCTBH PETYIHPOBATH CBOIO MO3HABATENBHYIO U YIEOHYIO IeSITEIBHOCTh: (OPMYIUPOBATH BOMPOC B IPOOIEMHOM CUTYallUU, UCKATh

crocoObl JCWCTBUS ISl pELICHHUSI HOBOH 3a/1a4M, KOHTPOJIMPOBATH M OILICHUBATH X0/ YSICHEHUS COJICPIKAHUS;

®  yYMEHHS M HAaBBIKM SKCIIEPUMEHTHPOBAHUS (IIJITAHUPOBAHUS OMBITA U HAOIIOAEHUS, T0100Pa 1 MCIIOJIb30BaHMs 000PYJOBAHUS U MaTEPUATIOB C

y4€TOM BO3MOIKHBIX OTPAaHUYCHUHN SKCIIEPUMEHTHPOBAHHUS, COOTIOACHUS TPABUII TEXHUKH 0€301IaCHOCTH, ONMCAHUS M HHTEPIPETAIINH PE3YJIbTaTOB);

®  yMEHHE OCYHIECTBISATh HH()OPMAIIMOHHBIN MMOVCK Ul PEHICHNS 3a7a4y B y4eOHOH, CIIPaBOYHOM, HAYYHO-TIOYJISIPHOM JTUTEparype, B CETH

WHuTepHeT, ApyruxX MOMCKOBBIX CUCTEMAX;

e  yMeHHe paboTath ¢ HH(pOpPMaIUEHl, MPEACTaBICHHON B Pa3HOOOPA3HBIX 3HAKOBBIX (hopMax (TEKCThI, CXeMBbI, TaOIHUIIbI, KAPTOCXEMBI, pa3pe3bl U Ip.);

e  yMEHHUE MHCIOJb30BaTh MOJEIU OOBEKTOB M IPOLECCOB Ui OLIEHKH BO3JIEHCTBUS pa3HbIX ()aKTOPOB Ha XOJ IMPOLIECCOB M MPOrHO3MPOBAHMS
M3MEHEHUN CUCTEM (B paMKaxX U3Y4YE€HHOTO);

®  CIOCOOHOCTH OCYILECTBJIATH COJEPXKATEIbHOE B3aUMOJCHCTBHE C APYrMMH YYaCTHUKaMU COBMECTHOIO HCCIICOBAaHUS MM Y4YEHUS; ONMCHIBATH U
XapaKTepU30BaTh PE3yIbTAThl CBOEH MCCIIEOBATEILCKON M MPAKTUUYECKON JEsITeNbHOCTH, MpeBpalias pe3yiabTaT CBO€H paboThl B MPOAYKT, MpeIHAa3HAYCHHBIN
U1 PYTUX.

WN3yuenne Owosornm B 9 Kiaccax JOJKHO oOecneuyuBaTh JIOCTHXKEHHE CIEAYIOUIUX HPeOMEmHbIX pe3yibmanmoe, TPOBEPSEMBIX B
COOTBETCTBUU C BBIJCIEHHBIMU COJIEPKAaTEIbHBIMU JIMHUSAMHU U CIOCO0aMU OCBOEHUS COJIEpKAaHUS Ha N3YYEHHOM MaTepuae:

® TIOHUMaHHUE CTPYKTYpHO-(PYHKIIMOHAIBHBIX CBsI3€il B OMOJIOTMYECKMX CHCTEMAX, IMO3BOJISIOIIEE ONPEAeaTh GYHKINU OMOJOTHYECKOW CUCTEMBI Mo €€
TEKCTOBOMY OTIMCAHUIO MWW TpadrueckoMy M300paKEHHUIO M OMMHUCHIBATH OCOOCHHOCTH OMOJIOTUYECKOW CTPYKTYPHI MO €€ (QYHKIUHU B OMOJOTHYECKO I
crcreMe 0oJiee BBICOKOTO YPOBHS OpraHU3allliu;

e 3HaHWE M MOHMMaHUE OMOJIOTMYECKOTO pa3HOOOpa3Ms KakK yCIOBHS COXPAHEHHsS M YCTOMYUBOIO pa3BUTHs Omochepbl, MO3BOJISIONIEE YCTaHABIUBATh
IPUHAJICKHOCTh JKUBBIX CYHIECTB K ONPEIEICHHOMY LApCTBY M THUIY (OTHENy) KUBOW IPUPOABI; C MOMOIIBIO BCIOMOraTeIbHBIX MCTOYHUKOB
MHGOpMALUY YCTAaHABIMBATh CUCTEMAaTHUECKOE IMOJIOKEHHE )KMBOTHOTO MJIM PACTEHUS U BBISABIATH CTPYKTYPHO- (DYHKIIMOHAJIbHBIE OCOOEHHOCTH €ro
OpraHu3Ma; OLEHHUBATh (PaKTOPHI, BIUAIONIME HAa OMOpa3HOOOpasue;

e [IOHMMaHHE (U3UOJOIMUYECKHX IMPOLIECCOB OpPraHu3Ma B UX B3aUMOCBS3M M JMHAMUKE, MO3BOJISAIOIIEE MPEACKA3bIBaTh MOCIEICTBUS Ul OpraHu3Ma
HapyLEHHUs] OJTHOTO U3 OCHOBHBIX (PM3MOJIOTHYECKUX MPOLECCOB ITyTEM BBISBICHUS MPSIMBIX U OOPaTHBIX, MOJI0XKUTEIBHBIX U OTPULIATEIbHbBIX CBS3€H;
OLICHUBATh BJIMSHHE HA OPraHU3M ueloBeKka (aKTOpPOB CpeJibl; UCIOJIb30BaTh 3HAHUA O (PU3UOJOIMYECKHX Ipoleccax Juls 000CHOBAHUS CaHUTapPHO-
TMTMEHUYECKUX HOPM U IMPaBUII 3I0POBOTO 00pa3a KU3HHU;

e 3HaHHWE U NOHUMaHME CIOCOOOB NepeJaud HHPOPMAIMK B OHTOT€HE3€ U IBOJIOLMH KHUBBIX CUCTEM, I03BOJISIONIEE UCIIOIb30BATh 3HAHUE [CHETHY €CKUX
OCHOB Ilepe/laul HacJIeCTBEHHONW HH(POPMALIUU Il PEIIeHUs IPOCTEHIINX FeHETHYECKUX 3a/1a4, OLIEHKH (DAKTOPOB reHETUYECKOTO PUCKA, TOHUMAaHUS
OCHOB CEJIEKLIUU U OMOTEXHOJIOTMH; BBIABIATH 3HAUEHUE Ka)/I0T0 U3 3TAlOB Pa3MHOXKEHUS M MHIUBHyalbHOTO Pa3BUTHS JJIsi CAMOBOCIIPOM3BE ICHUS
OMOJIOTUYECKOT0 BU/IA; CBSI3bIBATh MPUCIOCOOIEHHOCTD XKHUBBIX CYLLIECTB C OCOOEHHOCTSIMH UX CpeJbl OOMTAHUS HA OCHOBE IIOHUMAaHUs €CTECTBEHHOI'O
IIPOUCXOXKACHUS CYIIECTBYIOIIMX BUAOB PACTEHUH U )KMBOTHBIX, 3HAHUS MEXaHU3Ma IBOJIIOLIMOHHOTO IIPOLEcca U JOKa3aTENIbCTB IBOJIIOLMH.

IliiaHupyeMble Pe3yJibTAThI:

yYJamuecs 10/KHbI 3BHATh:
- MCCTO YCJIOBCKA B CUCTEMC OPraHNYCCKOT0O MHpa, YCPThI CXOACTBA YCIIOBCKA U ) KUBOTHBIX — (l)aKTOpBI AHTPOIIOCOIINOTCHE3a,
- OCHOBHBIC UCPThHI ﬂpeBHeﬁmero, APCBHCTO U UCKOITACMOI'0 4Y€JIOBCKA, YECJIOBCKA COBPEMCHHOI'O TUIIA, CAUHCTBO YCJIOBCUCCKHUX pacC;
- HaYKH, U3yHaromiue OpraHus3m 4CJIOBCKaA,



- 0COOCHHOCTHU CTPOEHHS OPraHOB U CUCTEM, (DYHKIIMOHHPOBAHHUS, PACTIOI0KEHUS OPTraHOB;
- HEpPBHO-TyMOpaJIbHas PEryJslus AeATeIbHOCTH OpraHu3Ma YeI0BeKa;
- BHYTPEHHSS cpe/la OpraHu3Ma, UMMYHUTET;
- 00MEH BEIEeCTB U PHEPTUH;
- pa3BUTHE OPraHU3Ma YEIOBEKA;
- BPEIHOE BIIMSHUE AJIKOTOJIs, KypeHHUsI, HAPKOTHUECKUX BEILIECTB HA OpraHU3M YeJIOBEKa;
ydauuecst 10J2KHbI YMeTh:
- pacro3HaBaTh U3yYEHHBIE OPTraHbl M CUCTEMbI OPraHOB Ha TabJIHIax;
- OKa3bIBaTh JOBpayeOHYIO MOMOIIIb [IPH TPaBMax, TEIUIOBBIX, COJTHEUHBIX yaapax, 0OMOPOKEHUAX, KPOBOTEUEHHUSIX.

Pe3ynbrarel uzydenus yuebHoro npeamera «buonorusy npuseneHsl B pazjaeine « TpeOoBaHuS K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOBY, KOTOPBIH MOJHOCTHIO
COOTBETCTBYET CTaHAapTy. TpeOoBaHUs HANpaBJIEHbl HAa pEAIN3ALNI0 AEATEIbHOCTHOIO, MPAaKTUKO-OPUEHTUPOBAHHOTO M JMYHOCTHO OPHUEHTHPOBAHHOTO
MIO/IX0JI0B: OCBOEHHUE yUaIllUMUCS UHTEUIEKTYAIbHOW U MTPaKTUYECKOM JESITEIbHOCTH; OBJIaJIEHUE 3HAHUSIMU U YMEHUSMHU, BOCTPEOOBaHHBIMH B TIOBCETHEBHOM
KU3HH, MO3BOJISIOUIMMU OPUEHTUPOBATHCS B OKPY)KAIOIIEM MUPE, 3HAYUMBIMHU I COXPAHEHUS OKPYXKAIOIIeH cpeibl 1 COOCTBEHHOTO 3/I0POBBSI.

TpeGoBanusl K YPOBHIO NOATOTOBKH BbINYCKHUKOB:

B pe3yJIbTaTe U3Yy4EHUs MpeaMeTa ydamuecs 9 Ki1acCoB JOKHBI 3HATH/TIOHUMATh:

- 0COOEHHOCTH XU3HU KaK (POPMBI CYIIECTBOBAHHS MaTEPUH;

- poJib PU3MYECKUX U XUMUYECKHUX MPOIECCOB B KUBBIX CUCTEMAX PA3IMYHOI0 UEPAPXUYECKOTO YPOBHS OpraHU3alnu;

- (yHIaMeHTaNbHbIE MOHATUS OUOJIOTHH;

- CYUIHOCTh IPOLIECCOB OOMEHA BELIECTB, OHTOI'€HE3a, HACIEICTBEHHOCTH U U3MEHYHBOCTH;

- OCHOBHBIE TEOPUHU OMOJIOTUH: KIIETOYHYIO, XPOMOCOMHYIO TEOPHIO HACIEICTBEHHOCTH, 3BOJIIOLIMOHHYIO, aHTPOTIOT€HE3a;

- COOTHOUIEHHE COLMAIBLHOIO M OMOJIOTMUYECKOTIO B ABOJIIOIMU YETIOBEKa,

- OCHOBHBIE 00JacTH TNPUMEHEHUS OHOJOTMYECKMX 3HAaHUIl B IpPaKTHKE CEIbCKOTO XO3SHCTBA, B pAJe OTpaciedl NPOMBIIUIEHHOCTH, IPU OXpaHe

OKpY>Karollel cpesibl U 310pOBbsl UEJIOBEKA;

B pe3yJIbTaTe U3Yy4eHUs MpeaMeTa ydaluecs 9 KiaccoB 10JDKHbI yMeTh:

- I0JIb30BAThCsl 3HAHWEM OOI1e0MOIOrMYECKIX 3aKOHOMEPHOCTEN Ul OOBSICHEHUS ¢ MAaTePUAIMCTUYECKUX MO3ULMIA BOIIPOCOB MTPOUCXOKICHUS U Pa3BUTUSA

KHU3HU Ha 3eMile, a TaKXKe Pa3IM4HbIX TPYII paCTEHUH, KUBOTHBIX, B TOM UHUCIIE U YEIIOBEKa;

- JlaBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOM MH(pOpMaUK 110 OMOJIOTHYECKUM BOIIPOCAM;

- paboTaTh C MUKPOCKOIIOM M M3TOTOBJIATH MPOCTEHIINE Mpenapartsl Uil MUKPOCKOIIMYECKUX UCCIIE0BAHUM;

- pelaTbh FreHETUYECKUE 33a4M, COCTaBIISATh POJIOCIOBHbIE, CTPOUTH BapUALMOHHBIE KPUBbIE HA PACTUTEILHOM U )KUBOTHOM MaTepuae;
- pabotath ¢ yueOHOI U HAyYHO-TIONYJIAPHON JIUTEPaTypOi, COCTAaBIATH IJIaH, KOHCIEKT, pedepar;

- BIIQJIETh SI3BIKOM IIpEIMeETa.

VY4eOHbIl Kypc BKJIIOYAET TEOPETUYECKUH W TNPAKTMYECKHHM pa3fesibl, COOTHOLIEHHE MEXJIy KOTOpPhIMH B 00lleM oObeMe 4YacoB BapbHpyeTcs B
3aBHCUMOCTH OT CIIeIHATU3aK1 00pa30BaATENIBHOIO YUPEXKIEHU, TOATOTOBIEHHOCTH 00yYaroIUXCsl, HAIUYHS COOTBETCTBYIOLIETO 000PYIOBaHMSL.

Kypc Ouonoruu Ha CTYNEHH OCHOBHOTO o0OLIero oOpa3oBaHMs HaIlpaBlieH Ha (OPMUPOBAHUE Y YyYallUXCsA MPEICTaBICHUA 00 OTIMYUTEIbHBIX
0COOEHHOCTSIX KUBOM NMPHUPOJIBI, €6 MHOr00Opa3uM M 3BOJIOLNH, YelIOBeKe Kak OMoconuanbHOM cymiecTBe. OTOop cojiepkaHus MPOBEICH C YUETOM KYJIbTYpO
co00pa3HOro MOJX0Ja, B COOTBETCTBUU C KOTOPBIM YdalllMecs JOJKHBI OCBOUTH OCHOBHBIC 3HaHMS W YMEHMs, 3Ha4MMble Uil (opMuUpoBaHMs 001 el
KYJIBTYpBl, COXpAaHEHUS OKPYKaIOIIEeH cpelibl U COOCTBEHHOTO 370POBBS, BOCTPEOOBAHHBIE B MOBCEIHEBHOM KHU3HU U MPAKTUUYECKOH JesTenbHOCTH. OCHOBY



CTPYKTYPUPOBAHUS COACPKaHUS Kypca OMOJIOTHHM COCTAaBJISIIOT BEAYIIHME CHCTEMOOOpa3ylolMe WA — OTJIMYUTENbHbIE 0OCOOCHHOCTH XUBOW MPHUPOJBI, €€
MHOTooOpasue u 3BoJtoius. OCHOBY M3y4eHHs Kypca OMOJIOTUM COCTABJISIOT HKOJIOTO-3BOJIOLNHOHHBIA M (DYHKIIMOHAIBHBIA MOJIXO/BI, B COOTBETCTBUU C
KOTOPBIMH aKIEHTHl B HM3y4eHWH MHOTO0Opa3usi OPraHU3MOB IIEPEHOCATCS C PACCMOTPEHHUsT OCOOCHHOCTEH CTPOCHMS OTAEIBHBIX NpEACTaBUTENCH Ha
PacCKpBITHE TPOLIECCOB UX KHUIHENEATEILHOCTH U YCIOKHEHHE B X0JI€ SBOJIIOLINH, IPUCIIOCOOICHHOCTH K Cpezie 0OUTaHUs, POJIM B SKOCHCTEMAX.

B paboueit mporpamMMe mpemnycMOTpeH pe3epB CBOOOJHOTO YU4eOHOTO BpeMEHH sl 0ojiee IHMPOKOTO HCIOJB30BAHUS, HApALy C TPaAUIHOHHBIM
YPOKOM, pa3HO0Opa3HbIX (OpM OpraHu3alu yueOHOro npouecca, BHEAPEHUS! COBPEMEHHBIX M1€JarOrMYECKUX TEXHOJIOTUH.
OcHOBHas 1€ MPAKTUYECKOTO paslena mporpaMMbl — (OPMHUpPOBAHHE y OOYUYAIOMIMXCS YMEHHM, CBS3aHHBIX C HCIIOJIb30BAaHHEM IOJYYCHHBIX 3HAHUM,
MOBBILIEHUS 00Pa30BaTEIBLHOIO YPOBHS, PACHIMPEHUS KPYT030pa ydallluxcsl 3aKperyieHue U COBEPIIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB.

[IporpamMma BK/IIOYaeT MepeyeHb JIAOOPATOPHBIX M MPAKTUYECKUX pabOT, KOTOPbIE MPOBOAATCA IMOCIE MOJPOOHOrO0 MHCTPYKTaka M O3HAKOMIICHHS
yUalIuXcs ¢ yCTAaHOBJICHHBIMU MPaBUIaMH TEXHUKHU 0€3011aCHOCTH.

JIj1s noCTHKEHUS OCTaBJICHHBIX LeJIel B Mpoliecce pealn3aliy JaHHONW pabodell mporpaMMBl 10 Kypcy OMOJI0ruu 9 Kiacca UCIOJIb30BAHBI:
¢opmbl 00pa3oBaHNs — yPOK M3YUYEHUS M NIEPBUYHOTO 3aKpPEIJICHUS] HOBBIX 3HAHU, YpOK 00O0OIIEHHS U CUCTEMAaTU3allMK 3HAaHUH, YPOK KOHTPOJIS, OLIEHKU U
KOPPEKIMH 3HAHUN y4yaluxcsi, KOMOMHUPOBAHHBIN YpOK, 1a00paTOpHbIE U IPAKTHYECKHE PadOTHI U T.1.;
TEXHOJIOTUH O00pa3oBaHMsA — WHJIMBHJIyaJbHass paboTa, paboTa B MalblX U OOJBLIMX TIpYIIax, MPOEKTHas, HCCIeN0BaTeNIbCKas, MOMCKOBass paboTa,
pa3BHBaroliee, ornepexarollee u JINYHOCTHO-OPUEHTUPOBAHHOE 00yUYEeHHE U T.J.;
MeTOAbl MOHUTOPHHIA 3HAHUNA M YMEHUH YyYaluXcsl — TECTUPOBAHUE, YCTHBIN ONpOC, TBOpUYECKHE pabOThI (pedepaThl, MPOEKThI, IPE3ECHTAINH) U T.1.

B paboueit mporpamme npeaycMoTpeHa cucreMa GopM KOHTPOJISI YPOBHS JOCTIDKCHHUH ydalIuxcst U KpuTepun orieHKd. KoHTpoih 3HaHWA, YMEHUN U

HABBIKOB yJalllUXCsl - BAKHEUIINH 3Tal y4eOHOTO MPoLiecca, BRIMOIHIIOMNUNA 00ydaronyo, IpOBEPOUHYIO, BOCIUTATEIbHYIO U KOPPEKTHpYomyto GyHKiuu. B
CTPYKTYpE MpOTrpaMMbl POBEPOUHBIE CPEACTBA HAXOIATCS B JIOTHUECKOM CBSI3U C cojiepKaHueM yueOHOTOo MaTepuaia. Peanu3anus MexaHu3Ma OI[EHKH YPOBHS
00y4eHHOCTH TpearnoiaraeT cUcTeMaTu3aluio U 00001eHne 3HaHUH, 3aKperyieHue YMEHUNM M HaBBIKOB; MPOBEPKY YPOBHS YCBOEHUS 3HAHUM U OBIIAJCHUS
YMEHHSIMH U HaBbIKaMU, 33JJaHHBIMU KaK IJIaHUpPyEeMble pe3ynbTarhl 00ydeHus. OHM MPEICTaBIAIOTCS B BUIE TPEOOBaHUM K MOATOTOBKE YUaIIHXCS.
JlJis KOHTPOJISL YPOBHS JOCTHXKEHHI OOy4arolIMXCs HMCIOJIB3YIOTCS Takue BUIBI U (OPMBI KOHTPOJS KaK TEKYUIUI, TeMaTHUYECKUN, UTOTOBBIH KOHTPOJIb;
¢dbopmbl KOHTpOJIA: TUdepeHIMPOBAHHBIN UHANBUYaTbHBIA MUCbMEHHBIN OMPOC, TECTUPOBAHKUE, TUKTAHT, MMCbMEHHBIE IOMAIIIHUE 3aJaHHs], KOMITbIOTEPHBI
KOHTPOJIb U T.JI.), aHAJIU3 TBOPYECKUX, HCCIEAOBATEIbCKUX Pa0dOT, Pe3ylbTaTOB BBIMOJIHEHHS AUATHOCTHYECKUX 3aJaHUil yueOHOro mnocoOusi uiau padoueit
TeTpaau.

@ opMbl, NEPHOIUYHOCTH U NMOPSAOK TEKYIEr0 KOHTPOJIsI yClIeBAeMOCTH, IPOMEKYTOYHOH M HTOrOBOH aTTeCTALMH 00y4aIOLIUXCH:

Ne Bunsl koHTpOIIS KosmuectBo wacoB
n/n
I I I Bcero B rox
1. | Texymmii KOHTPOJb ( 1 1 1 3
TEeMaTU4YECKHUE TECThI)
2. | PyOexxHbIil KOHTPOJIb 1 1 1 3
3. | IIpoMexyTOUHBIi 1




HUTOTOBBIHN
Kontposs ( mpoekTHas
pabota)

Jlnst moBbIieHUsT 00Opa30BaTEIBLHOTO YPOBHS M IOJYYCHHS HABBIKOB IO MPAKTUUYECKOMY HCIIOJIB30BAHUIO TIOJYYEHHBIX 3HAHUW MPOTpaMMOin
MIPEelyCMAaTPUBACT BBITIOJIHEHUE Psiia JTA00OPATOPHBIX PabOT M MPAKTHUECKUX PAOOT , KOTOPHIE MIPOXOIATCS MOCIIE MOAPOOHOTO HHCTPYKTAXKA U O3HAKOMIICHHS
VYaIIUXCs ¢ YCTAHOBJICHHBIMY MPAaBUJIAMH TEXHUKHU 0€301TaCHOCTH.

COJAEP/KAHUE ITPOI'PAMMBI

Buosiorus. O6mue 3aKkoHOMepHOCTH. 9 Kiace (68 4, 2 1 B Heselo)
Beeaenne (3 u)

MecTo Kypca B CHCTEME €CTECTBEHHO-HAYUHBIX THUCIMIUIAH, a TAaKXKe B OMOJorndeckux Haykax. Llemm u 3amaum kypca. 3HaueHue TpeaMeTa Jisl TOHUMaHUs
€IMHCTBA BCEro >KMBOIO M B3aMMO3aBHCHUMOCTH Bcex uacTeil 6uocdepsl 3emin. YPOBHHM OpraHU3alluy KU3HU: MOJIEKYJSPHO-T€HETUYECKUHM, KIETOYHbIH,
TKaHEBBbIN, OpPTraHHbIN, OPraHU3MEHHBIN, MOMYJSIIHOHHO-BHIOBON, OMOTEOIIEHOTHYECKI U OnochepHbiii. EAMHCTBO XMMHYECKOTO COCTaBa KUBOW MAaTEpHU;
OCHOBHBIE TPYIIBI XUMUYECKHUX DJIEMEHTOB M MOJIEKYJI, 0Opa3yrolue )XuBoe BeniecTBo Onocdepsl. KilerouHoe cTpoeHne opraHu3MOB, HACETSIOMNUX 3EMITIO.
OOMeH BelIeCTB U caMOperynsuus B Ouonorudeckux cucremax. CaMOBOCHpPOU3BENCHHE, HACIEICTBEHHOCTh U M3MEHUYHMBOCTh KaK OCHOBA CYILECTBOBAHUS
KUBOU Matepuu. Poct m pasButhe. Pazmpaxkumocts; (Gopmbl m30MpaTeNbHOW PEAKIMA OPraHU3MOB Ha BHEITHHE BO3JCUCTBHUS. PHUTMHYHOCTH MPOIECCOB
KU3ZHEJCSATENIbHOCTH; OMOJIOTHYECKHE PUTMBI U UX 3HaueHue. J{MCKpeTHOCTh KMBOTO BEUIECTBAa W B3aMMOOTHOIICHHS YacTH U IIEJIOT0 B OMOCHCTeMax.
DHEepro3aBUCUMOCTb JKHBBIX OpraHu3MoB; (opMbl MOTpeOneHus sHepruu. llapcTBa KMBOW HPHUPOMBI; KpaTKas XapaKTEpUCTHKA €CTECTBEHHOW CHCTEMBI
KJ1accu(pUKaIMy )KUBBIX OpraHu3MoB. BuoBoe pasHooOpasue.

JdemoncTpauus

CxeMmbl, OTpaKaroIIre CTPYKTYPhI LAPCTB KUBOM MPUPOJIBL.

Paznen 1. CTpyKkTypHasi opraHu3amus ;KuBbIX opranuzmon (11 u)
Tema 1.1. XUMHNYECKAS OPTAHU3ALIMA KJIIETKU (2 u)

DneMeHTHBIN cOCTaB KJIETKU. PacripocTpaHEeHHOCTh 3J€MEHTOB, UX BKJIaJ B 00pa30BaHUE KUBOM MaTepUH U OOBEKTOB HEXHUBOM MPUPObl. MakposIeMeHTHI,
MHUKPOJIEMEHTbI; UX BKJIaJ] B 00pa30oBaHUE HEOPraHMYECKUX U OPraHMYeCKUX MOJIEKYJ JKMBOrO BeulecTBa. Heopranmueckue MoJIEKYsbl KUBOTO BELIECTBA.
Bona; ee xumuueckue cBoiictBa u Ouosnoruueckass poiib. CoJaM HEOPraHMYECKUX KHCIIOT, UX BKJIaJ B OOecledeHHEe MpOILECCOB KU3HENEATENbHOCTH U
noJiiep>kaHue romeocrasa. Pojib KATHOHOB U aHMOHOB B OOECIIEYEHUH IMPOLECCOB KU3HEAEATENIbHOCTH. OCMOC U OCMOTHYECKOE JaBJICHHE; OCMOTHUYECKOE
MOCTYIUICHHE MOJIEKYN B KJeTKy. OpraHuueckue Mojekyinbl. buomormdeckue mnoiumepbl — O€NKH; UX CTPYKTYpHas opraHuzanus. OyHKIUU OelTKOBBIX
MOJIEKYJ1. YTJIEBOJbI, UX CTpOEHHUE U Onosoruyeckas poJib. JKUpbl — OCHOBHOM CTPYKTYPHBII KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOYHMK 3Hepruu. JJHK—
MoJIeKyJbl HacnencTBeHHocTH. Penymnmkanusa JIHK, nmepenaua HaciencTBeHHOM MHGopMmanuu M3 MOKOJIeHMs B mokoseHue. [lepenaua HaciaeacTBeHHOU
uHbopManuu U3 spa B muToruiazmy; tpanckpunuus. PHK, ee crpykrypa u ¢pynkunu. Madopmanmonnsie, TpancnopTHele, pudocomansabie PHK.



JdeMoHcTpanus

OOBeMHBIC MOJIENT CTPYKTYPHOU OpraHu3aluu OMOJIOTHYECKUX MOJTMMEPOB — OEITKOB U HYKJICHHOBBIX KHCIIOT, X CPAaBHEHUE C MOJICIISIMUA UCKYCCTBEHHBIX
MOJIMMEPOB (HAIIpUMED,

MTOJIMBUHUIIXIJIOPUJIOM).
Tema 1.2. OBMEH BEHIECTB U ITPEOBPA3SOBAHUWE DHEPT'MU B KJIETKE (3 1)

OOMeH BemiecTB M IpeoOpa3oBaHWE SHEPIHMHM B KIETKE. TpPaHCHOPT BEIIECTB uepe3 KiIeTouHylo MemOpany. IImHOo- m ¢arommro3. BHyrpukierouHoe
MUIIeBapeHNEe U HAKOIIJICHUE SHEPTUH; pacileryieHue rIoKo3bl. buocuHTe3 6€IKOB, 5KUPOB U YIJIEBOJIOB B KIIETKE.

Tewma 1.3. CTPOEHUE U ®YHKIWU KIIETOK (5 u)

[Ipokapuotnueckue kietku: Gopma u pasMmepsl. LluTomnasma OakrepuanibHONW KiIeTKW. OpraHuszaius meTadonu3Ma y mpokapuoT. ['eHeTmdyeckuid ammapar
Oaktepuit. CiopooOpazoBanue. PasmHoxxenne. MecTto U pojib IPOKapHoOT B OHUOIIeHO3ax. DyKapuoThueckas kieTka. [{urornnazMa syKapuoTHYECKON KIIETKH.
Opranenipl IUTOIUIA3Mbl, UX CTPYKTypa U ¢yHkuuu. Llurockener. Bximrouenus u ux posib B Merabonu3Mme kieTok. KierouHoe sSiApo — LEHTp yIpaBieHUs
KU3ZHENESITENbHOCThIO KJIETKU. CTPYKTyphl KIETOYHOTO fAapa: sifepHas 000JOouyka, XpOMaTUH (TreTepoXpoMaTtuH), AApbIlko. OCOOEHHOCTH CTpOEHUs
pacturensHOM KieTku. [lenenue kiertok. Kierku B MHOroksiaetroyHoM opranuszme. Ilonstue o auddepeHuupoBKe KIETOK MHOTOKJIETOYHOTO OpraHHU3Ma.
MuToTnyeckuii UK nHTEpda3a,

penymmukamus JIHK; Muto3, ($a3sl MUTOTHYECKOTO JeleHUs M MpeoOpa3oBaHWs XpoMOcoM. buosormueckuii CMBICI M 3Ha4YeHHe MHUTO3a (Oecrosoe
pa3MHOKEHHE, POCT, BOCIIOJHEHHUE KJIIETOUHBIX OTEPh B (PU3NOJIOTUYECKUX U MATOJOTHYECKUX yciIoBHsX). KierouHnas Teopust CTpOEHHs OpraH U3MOB.

JdemoncTpauus

[IpuHUMIHATBEHBIE CXEMBbl YCTPOICTBA CBETOBOIO U 3JEKTPOHHOTO MHMKPOCKOMOB. CXeMbl, WUIIOCTPUPYIOIIME METOJbl MpenapaTuBHON OMOXUMHUU H
uMMyHOJIOoTUU. Monenu kieTkd. CXeMbl CTPOCHHUS OpPraHOUAOB PACTUTENBHON M KUBOTHOM KieTOK. Mukpormpenaparbl KJIETOK PacTeHMi, KMUBOTHBIX U
OJIHOKJIETOYHBIX TPHOOB. PUTYpbl MUTOTHUYECKOTO JEJIEHUS B KJIETKaX KOpelIKa JyKa I0J, MUKPOCKOIIOM M Ha cxeMme. Marepualbl, pacCKa3bIBaIOILIUE O
ouorpadusx ydeHbIX, BHECUIUX BKJIaJ] B pa3BUTHE KJICTOYHOU TEOpHUHU.

JlaGopaTopHble M IPaKTUYeCKUe PadoThI

N3ydeHue kneTok 6akTepuil, paCTeHHI U )KUBOTHBIX Ha TOTOBBIX MHUKpOIIpenaparax*.
Pa3nen 2. PazMHoOKeHHe M HHIUBHAYAIbHOE Pa3BUTHE OPraHu3MoB (5 u)

Tema 2.1. PASMHOXEHUNE OPI"TAHU3MOB (2 u)

CYH_IHOCTB u (I)OpMBI Pa3MHOKCHUA OPTaHHU3MOB. becnonoe Pa3MHOKCHHUC paCTeHI/Iﬁ u KuBOTHHIX. IlomoBoe Pa3MHOKCHHUEC KXUBOTHBIX U paCTeHHﬁ;
o6pa30BaHHe IIOJIOBBIX KJICTOK,

OCEMEHEHHE M OIUIOJ0TBOPEeHHE. brosornyeckoe 3HaUYeHUE MOJIOBOTO pa3MHOxeHHs. ['amerorenes. [leproapl 0Opa3oBaHuUs MOJTOBBIX KIETOK: pa3MHOKEHHE,
pocrt, co3peBanue (Mei03) u GopMUpoOBaHUE MOJIOBHIX KiIeToK. OCOOSHHOCTH criepMaToreHe3a u oBorenesa. Orioa0 TBOpEHUE.



JdeMoHcTpanus

[TnakaTel, MILTIOCTPUPYIOIIKE CTIIOCOOBI BEr€TaTUBHOTO PAa3MHOKEHHS TUIOJ0BBIX JIEPEBbEB U OBOIIHBIX KYJIbTYp. MuKponpenapats! siinexieTok. @ororpadpum,
OTpakarolxe pasHOOOpa3re MOTOMCTBA Y OJAHOM Mapbl POIUTEIEH.

Tema 2.2. UHAVMBUAYAJIBHOE PA3BUTUE OPTAHU3MOB (OHTOI'EHE3) (3 u)

OMOpHOHATIBHBIN Tepuos pa3Butus. OCHOBHBIE 3aKOHOMEPHOCTH JApoOJieHHs; 00pa3oBaHWE OJHOCIOWHOTO 3apojpliia — Onmactynel. [actpynsus;
3aKOHOMEPHOCTH 00pa30BaHMsI IBYCIIOHHOTO 3apoabliia— racTpyibl. [IepBUYHBIN opraHoTeHe3 U AainbHewmas quddepeHIIMpOBKa TKAaHEH, OPraHOB M CHCTEM.
[ToctaomOproHaNbHBIA TIepHOA pa3BUTHsA. DPOPMBI MOCTIMOPHOHAIBFHOTO TEpHOAa pa3BUTHSA. HempsiMoe pa3BuTHE; TOJHBIM M HEMOJHBIM MeTamop(o3.
buonoruueckuii cmpica pa3Buths ¢ Meramopdo3om. [Ipsimoe pazsutue. Poct onpeneneHHbIN 1 HEONPEIETEHHBIH.

JdeMoHcTpauus

Tabnuiel, WIUTIOCTPUPYIOLIKE ITIpoliecc MeTaMop(o3a y 0eCrI0O3BOHOUHBIX (JKECTKOKPBUIBIX M YEIIyHUaTOKPBUIBIX HACEKOMBIX) M TO3BOHOYHBIX (aMPUOuii).
Pa3nen 3. HaciencrBeHHOCTh M M3MEHYMBOCTH OPraHu3MoB (20 u)

Tema 3.1. BAKOHOMEPHOCTU HACJIEJOBAHUA ITPU3HAKOB (10 1)

OtkpeiTue I'. MeHaeneM 3aKOHOMEPHOCTEHW HacleJOBaHHsS TMPHU3HAKOB. [ MOPUIOIOTMYECKH METOJ HW3ydeHHUs HAcleJACTBEHHOCTH. MOHOTHOpHIHOE U
nouruOpuaHOe CKpemmBaHue. 3akoHbl Menaens. He3zaBucumoe u crierieHHOE HaclieqoBaHue. [ eHeTH4YecKoe ompeeeHre moia. ['@HOTHI Kak IeIoCTHAs
cucrtema. BzanmoieiicTBe reHOB B ONPEICIICHUN PU3HAKOB.

JdemoncTpauus

KapTtel xpomocoM uenoBeka. PoaocioBHbIE BBIJAIOMIMXCS MpPEICTaBUTENEH KyIbTypbl. XpOMOCOMHBIE AHOMAJIUHM 4YeNOBEKa M HUX (PEHOTUIHYECKUE
MIPOSIBIICHUSL.

JlaGopaTopHble M IPaKTUYecKue padoThl
Pemenne reneTHuecKux 3a1a4 U COCTaBICHUE POJOCIOBHBIX.
Tema 3.2. 3BAKOHOMEPHOCTU U3MEHYUBOCTH (6 u)

OcHOBHBIC q)OpMBI W3MEHUMBOCTH. ['@HOTUIIMYECKAasd U3MEHUMBOCTb. MYTaI_II/II/I. 3HayeHHne MyTaI_[I/Iﬁ A IIPAKTUKHU CCIIBLCKOTIO XO35IMCTBA U OMOTEX HOJIOTHHU.
KoMOuHaTuBHasT H3MEHYHBOCTD. 9BOJ'IIOLIPIOHHO€ 3HauYeHHue KOMOMHATUBHON M3MEHUYMBOCTH. q)eHOTI/IHI/I‘leCKaH, U1 MO,I[I/I(bI/IKaI_II/IOHHaH, H3MEHUYMBOCTh. Posib
yCJ'IOBI/Iﬁ BHEIITHEHN CpCabl B Pa3BUTUU U IIPOABJICHUHU IIPU3HAKOB U CBOMCTB.

JdeMoHcTpanus
ITpumeps! MOaAM(PUKAITMOHHON N3MEHUYHNBOCTH.
JlabopaTopHbIe H IPaKTHYeCKHE Pad0ThI

[TocTpoeHue BaprallMOHHOM KPUBOH (pa3Mephl JTUCTHEB PACTCHUN, aHTPONIOMETPUYECKHUE JAHHBIE YUAITUXCS).



Tema 3.3. CEJIEKLIMSI PACTEHHMU, )KUBOTHBIX 1 MUKPOOPI' AH3MOB (4 u)

LleHTpBI MPOWCXOXKICHUS W MHOTO000paswsi KyIbTYpHbIX pacrteHuil. CopT, mopoja, mraMM. MeTOAbl CENEeKIMU PACTEHUH W >KUBOTHBIX. JIOCTHMKEHUS U
OCHOBHBIC HAIPABJICHUS COBPEMEHHOM CEJEKIMU. 3HAYCHUE CEeJICKUUM I Pa3BUTUA  CEIIbCKOXO3SIMICTBEHHOTO IPOU3BOJCTBA, MEIUIIMHCKOM,
MUKPOOHOJIOTMYECKOMN U IPYrUX OTPaciiei MPOMBIIIJICHHOCTH.

JdeMoHcTpanus

CpaBHHUTENBHBIA aHATU3 MOPOJI JOMAIIHUX XKUBOTHBIX, COPTOB KYJBTYPHBIX PACTCHUI W WX JAUKUX IpenkoB. Kosuiekiuu v mpenaparsl COPTOB KYJIbTYPHBIX
pacTeHui, OTIMYAIOLIUXCS HAUOOJIbIIEH TIJI0JOBUTOCTHIO.

Pa3nea 4. IBosronus ;xuBoro mupa Ha 3emJe (19 u)
Tema 4.1. PA3BUTUE BUOJIOI' MU B JIOJJAPBUHOBCKUIM ITEPHO/T (2 u)

PazButne Oumosoruu B J0JapBUHOBCKHMM mepuoia. ['OCOACTBO B HayKe MpEACTaBICHUN 00 «U3HAYAIBHOUW I1€JIeCO00pa3HOCTH» M HEM3MEHHOCTH >KUBOM
npupoabl. PadoTs! K. JIuHHEs 1o cuctemaTrke pacTeHHI 1 KUBOTHBIX. DBotorinonHas Teopus K. b. Jlamapka.

JdeMoHcTpaums
buorpaduu yueHsIx, BHECIINX BKJIa/l B pa3BUTHE 3BOJIOMUOHHBIX uaen. XKuznp u aedarensHocth XK. b. Jlamapka.
Tema 4.2. TEOPUA Y. JAPBUHA O I[TPOUCXOXJIEHMN BUZIOB ITYTEM ECTECTBEHHOI'O OTBOPA (5 1)

[Ipeanoceinkn Bo3HUKHOBeHUs1 ydeHus Y. JlapBuHa: moCTMXeHUs B O0JAcTH €CTECTBEHHBIX HAyK, dKCHeAUIHOHHBbIA Matepuan Y. JlapsuHa. Yuenwme Y.
JlapBuHa 00 wuckyccTBeHHOM otTOope. Yuenue Y. JlapBuHa O ecTeCTBEHHOM OTOOpe. Bua— »snemeHTapHas »SBOJIONMOHHAS eIuHUIA. BceoOmas
WHAUBUAyaJIbHAs U3MEHUNBOCTb U U30bITOYHASI YUCIIEHHOCTh MOTOMCTBA. bopb0a 3a cyliecTBOBaHUE U €CTECTBEHHBIN 0TOOP.

JdemoncTpauus

buorpadus Y. Japeuna. Mapuipyt u KOHKpeTHbIe Haxoaku Y. /lapBruHa Bo Bpems myTemecTBrs Ha Kopabie «buriby.
Tema 4.3. COBPEMEHHGIE TTPEJICTABJIEHHW A Ob DBOJIFOLINHN.

MHUKPOSBOJIIOIUA 1 MAKPOSBOJIKOIIUA (5 )

Bug kxak reHeTuuyecku HU30JIMpOBAHHAA CHCTECMA, PCHPOAYKTUBHAA HU30JIOUA W €€ MCXAHU3MBI. HOHYHHHI/IOHHaH CTPYKTypa BHJQA; DKOJIOTHUYCCKHUC U
ICHCTUYCCKUC XAPAKTCPUCTHUKH HOHYHHHHﬁ. HOHYHHHI/IH— QJICMCHTApHas 3BOJIIOIMMOHHAA CAWMHUILIA. HYTI/I H CKOPOCTH BI/II[OO6paSOBaHI/IH; reorpaQ)quCKoe u
9KOJOTHYCCKOC BI/I,I[006p830BaHI/Ie. I'naBHBIE HalpaBJICHUS 3BOJIFOHUOHHOTO IIpOoIeccCa. ApOMOp(l)O3, nauoaaamTanus, 06ma;1 ACreHepanusl. OcHOBHbBIE
3aKOHOMCPHOCTHU 3BOJIFONHU: OTUBCPIreHLUSA, KOHBCPIreHIUS, MapaJlJICTIU3M. HpaBHna OBOJIIOLIMU T'pyHIl OPpraHUu3MOB. Pe3y.J'IBTaT]':>I OBOJIIOIIUH MHOFOO6pa3I/Ie
BUJOB, OpraHU4eCKad LIeJ'IeCOO6pa3HOCTL, MOCTCIICHHOC YCJIOKHCHHUC OpraHu3aliu.

JdeMoHcTpanus



CxeMbl, WJUTIOCTPUPYIOIIKE Mpolecc reorpaduueckoro BHI000pa3oBaHus. JKHMBBIE pPAacCTeHHs M JKUBOTHBIC, IepOapHM M KOJUICKIMH, MOKa3bIBAIOIINE
MH/IMBUIYAIBHYIO U3MEHYHBOCTh U Pa3HOOOpa3nue COPTOB KYJIbTYPHBIX PACTECHHM M MOPOJ TOMALTHUX XUBOTHBIX, & TAKXKE PE3yIbTaThl MPHUCIOCOOICHHOCTH
OpraHu3MoOB K cpejie OOMTaHus M pe3yibTaThl BUI000pa3oBaHus. [IpuMepsl TOMOJOTHYHBIX U AQHAJIOTHYHBIX OPraHOB, MX CTPOCHUS M MPOUCXOXKIEHUS B
oHroreHe3e. CXeMbl COOTHOIICHHUS IyTE€H NPOTPECCHBHON OHOJOTMYECKOW HBOJIIOLMH. Marepuanbl, XapakTepU3YIOIIUE IPeICTaBUTENCH >KUBOTHBIX H
pacTeHuii, BHECEHHBIX B KpacHyI0 KHUT'Y M HAXOJSAIIMXCS 110J] OXPAHOU rOCyAapCTBa.

JlabopaTopHble H MPaKTHYeCKHe PadoThI

N3ydeHnne mpucmocoOIeHHOCTH OPTaHU3MOB K cpejie OOuTaHUs .

N3ydyeHne n3MEHUYNBOCTH, KPUTEPUEB BHJIA, PE3YJIBTATOB HCKYCCTBEHHOT'O 0TOOpAa Ha COPTAxX KYJIbTYpPHBIX paCTEHUI ™.
Tewma 4.4. TIPUCITOCOBJIEHHOCTH OPI’TAHN3MOB K YCJIOBUSM

BHEIIIHEHN CPEJIbl KAK PE3YJIbTAT DBOJIFOLMHU (2 u)

buosornyeckuii mporpecc um Ouonorudeckuil perpecc. IlpucnocodurensHble 0COOCHHOCTH CTpOeHMs. IIOKpOBHUTENIBCTBEHHAs OKpacka IOKPOBOB Tela:
CKpbIBaKOIlas OKpacka (OJHOTOHHAs, JABYTOHOBAas, pacwieHsIOMlas M J1p.); Npenocreperaromias okxpacka. Mummukpus. IIpucnocoburenbHoe NoBeneHHE
XKHUBOTHBIX. 3a00Ta 0 motoMcTBe. du3nonornyeckue agantanui. OTHOCUTEIBLHOCTh TPUCTIOCOOIEHHOCTH.

JdeMoHcTpauus

Wnmoctpanuu, 1eMOHCTPUPYIONIME CTPOSHHE Tela KUBOTHBIX U PACTUTENbHBIX OPraHU3MOB, 00eCIIeUnBaIOIMEe BbKUBAHNE B TUITUYHBIX JUIS HUX YCJIOBHSX
cymiectBoBaHus. [Ipumepbl pa3Tu4HBIX BUJIOB TOKPOBUTEILCTBEHHOM OKPACKHU Y )KMBOTHBIX.

JlaGopaTopHble M NPaKTUYeCKHE PAdOThI
OO6cyx1eHne Ha MOJIEIIAX POJIH MPUCTIOCOOUTENBHOTO OBEICHUS )KUBOTHBIX.
Tema 4.5. BOSHUKHOBEHUME KNU3HU HA 3EMIJIE (2 u)

Opranrdeckuii MUp Kak pe3ysbTaT 3BOJIONMH. BO3HUKHOBEHUE M pa3BUTHE KU3HU HA 3emiie. XUMHUCCKHUH, MPeI0N0JIOTHIEeCKIi (Teopust akagemuka A. .
OnapuHa), OMOOTHYECKUI U COLMATBHBIA ATAmbl Pa3BUTHS KUBOM Martepuu. DuUIOreHeTHUECKHUEe CBSI3M B JKMBOM MPUPOJE; €CTECTBEHHAs Kiaccu (puxarius
KUBBIX OPraHU3MOB.

JdemMoHcTpanus
CxeMbl BOBHUKHOBEHUS OJHOKJIETOYHBIX 3YKAPUOT, MHOTOKJIETOUHBIX OPraHU3MOB, PA3BUTHSI LIAPCTB PACTEHUI U )KUBOTHBIX.
Tema 4.6. PASBBUTHE XXM3HU HA 3EMIJIE (3 u)

PasButue xu3Hu Ha 3emiie B apxeﬁcxylo n HpOTep030ﬁCKy}O 9PHhI. HepBHe CJICObI )KMU3HHU Ha 3emie. IlosBieHue Bcex COBPEMCHHBLIX THUIIOB 0eCI0 3BOHOYHBIX
KHNBOTHBIX. HepBHe XOPAOBBIC. PazButne BOIHBIX paCTeHI/Iﬁ. PasButne xu3Hm Ha 3emic B nane03017101<y}o apy. IlosiBIEHHE MU 3BOJIIOLUSI CYXOIIYTHBIX
paCTeHHﬁ. Hal'IOpOTHI/IKI/I, CCMCHHBIC IMAlIOPOTHUKU, T'OJIOCCMCHHBLIC PACTCHUA. Bo3HuKkHOBEHHE MO3BOHOYHBIX: pBI6BI, 3CMHOBOOHBLIC, MPCCMBIKAIOIIU CCA.
PasButune xu3Hu Ha 3emie B Meso3017101<y10 n KaﬁH030ﬁCKy10 9PHhI. IlosiBnenue n PacnpoCTpaHCHUC NOKPBITOCCMCEHHBIX paCTCHHﬁ. Bo3HukHOBEHHE NTHIL U



miuexonuraomux. [lossnenue u passutue npumaros. IIpoucxoxnenue yenoBeka. MecTo yenoBeka B kMBOU Npupoze. CucTeMaTndeckoe MOJI0KEHHUE BUA
Homo sapiens B cucteme kuBOTHOro Mupa. [Ipu3Haku U CBOICTBA YelIOBEKa, MO3BOJISIONINE OTHECTH €r0 K Pa3jIMYHBIM CHCTEMAaTHYECKUM TpyInaM [apcTBa
KHUBOTHBIX. CTaJuy HBOJIOIMH YEJIOBEKA: IPEBHEHIINN YeIOBEK, APEBHUI YeNOBEK, MEPBbIe COBpeMeHHbIE Jitou. CBOMCTBA YenoBeKa Kak OMOJIO THYECKOTO
Buga. [lomynsuonHas cTpykrypa Buaa Homo sapiens; dermoBeuyeckHe pachl; pacooOpa3oBaHHE; €IUHCTBO NPOUCXOXKICHUS pac. AHTHHAY4HAas CYIIHOCTb
pacuzMma.

JdemMoHcTpauus

Penpoxykuuu xaptun 3. bypuana, otpaxatonux dayny u (iaopy pasnuyHbIX 3p U mepruogoB. CXeMbl pa3BUTHS IAPCTB JKUBOHM Npupoabl. OKaMeHeIOCTH,
OTIEYATKU PACTEHHUM B IPEBHUX

mnmopoaax. MOI[CJ'II/I CKCJICTOB YCJIOBCKA U ITIO3BOHOYHBIX )KNBOTHBIX.
Pa3znen 5. B3aumooTHoneHus1 opraHuzma u cpeabl. OcHOBBI IK010THH (84)
Tewma 5.1. BUOCOEPA, EE CTPYKTVYPA 1 ®YHKIMMU (3 u)

buocdepa — xuBas obosouka miuaHeTsl. CTpykTypa 6uocdeprl. KommoneHnTsl Omocdepsl: )KMBOEe BEIIECTBO, BUIOBOM COCTaB, pa3HoOOpazue W BKIAJ B
onomaccy. buokocHoe n xocHoe

BemectBo Omocdepsl (B. Y. Bepnaackuit). KpyrosopotT BemectB B mpupojae. EcTecTBeHHBIE CO00IIECTBa JKUBBIX OpraHu3MOB. broreorneHos3sl. KoMmoHEHTHI
OMOTEOIICHO30B: MTPOAYLICHTHI,

KOHCYMEHTBI, peayleHThl. bruoieHo3bl: BUI0BOE pazHoOOpa3ue, MIIOTHOCTh MOMYJsAluil, 6uoMacca. AOuoTudeckue ¢akTopbl cpensl. Poib Temmeparypsl,
OCBEILIEHHOCTH, BJIAXXHOCTU U JIPYrux ()akTOpOB B KU3HEAEATEIHLHOCTU cOOO0IIEeCcTB. IHTEHCUBHOCTD JEHCTBUSA (pakTOpa Cpelibl; OTpaHUYUBaAIOIIUI (aKTop.
BsaumopneiictBue (akTopoB cpeibl, Mpeienbl BRIHOCIMBOCTH. buotnueckue ¢akropsl cpenpl. Llenn u cetw muTaHus. DKOJIOTHMYECKUE MUPAMUJIBL YUCE,
o6uomaccel, sHepruu. Cmena OuoneHo3oB. [IpuunHBI cMeHBI OHOIIEHO30B; (OPMHUPOBAHUE HOBBIX COOOMIECTB. POpPMBI B3aWMOOTHOILIEHUN MEXAY
opranu3Mamu. [103uTUBHBIE OTHOIIEHUSI — CUMOMO3: MyTYyaliu3M, KOONEpalus, KOMMEHCATU3M. AHTUOMOTUYECKUE OTHOLIEHUS: XUIIIHUYECTBO, Mapa3uTU3M,
KOHKypeHIusl. HelTpanbHble OTHOIIEHUS— HEUTpaIU3M.

JdemoncTpauus

CxeMmbl, WUTIOCTPUPYIOIIHNE CTPYKTYPY OMOC]ephl U XapaKTepU3YIOILIUE €€ OT/IeNbHbIE COCTaBHbIE YacTH. TaOauIlbl BUIOBOTO COCTaBa M Pa3HOOOPA3Usl )KUBBIX
opraHu3MoB O6uocdepsl.

CxeMbl KpyroBopoTa BellecTB B mpupoze. KapTel, oTpaxaroliue IreoJIOoTHYECKyI0 HCTOPHIO MAaTEpPUKOB, PACHPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CYIIH.
Huacdunbsmbl 1 kuHopuibMbl «brocdepay. [Ipumepsl cumMOno3a Mex 1y IpeACTaBUTENAMHU PA3IMYHbIX LIAPCTB KUBOW MPUPOIBI.

JlabopaTopHbIe H IPAaKTHYECKHE PAa0d0ThI
CocraBieHne cxeM Iepeiadyd BEeIeCTB U SHEePruu (1enei muTaHus)™*.

I/I3y‘{CHI/IC U OIKCaHHE PKOCUCTEMBI CBOEH MCCTHOCTH, BBIABJICHUEC TUIIOB B3aHMMOAEHCTBUSI Pa3HbIX BUJIOB B JTaHHOM KocHcTeEME™.



Tema 5.2. BAOC®EPA 1 YEJIOBEK (2 u)

[TpupoHbIe pecypchbl U X MCIOIb30BaHUE. AHTPOTIOT€HHBIE ()aKTOPBI BO3JCHCTBUS Ha OMOLIEHO3HI (POJIb YeJIOBEKa B MIPUPO/IE); MOCIEACTBUS X 035HCTBEHHON
JEeSITEIbHOCTH YesioBeKa. [Ipo0iaembl palioHanbHOIO MPUPOAOIIOIb30BaHUs, OXPAHbI IPUPOJIBL: 3AIMTA OT 3arpsI3HEHU, COXpaHEHHE 3TaJIOHOB U NaMSATHUKOB
IIPUPO/IbI, OOECTIeUeHUE PUPOIHBIMU PECYPCAMU HACEJICHUS IUIAHETHI.

JdeMoHcTpanus
Kaprts! 3a11oBe1HBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlabopaTopHble 1 IpaKTHYeCKue padoThl

Ananms n OIICHKa IMOCJICICTBUI JCATCIIbHOCTH YCI0BCKa B JKOCHCTEMax™



OTMeTKAa «5» CTaBUTCH, €CJIH YUYCHUK:

JIOTUYHO U3JIaraeT OCHOBHBIC MOJIOKEHUS
y4eOHOro Marepuaa, Mpu3HaKu
OMOJIOTUYECKUX 0OBEKTOB, IPOIIECCOB U
SIBJICHUM, PACKPBIBACT UX CYIIHOCTH H
B3aMMOCBSI3b;

KOHKPETU3HUPYET TCOPETHUSCKUE TIOJIOKEHUS
MpUMepaMu, HAYIHBIMHU (aKTaMu;
JEMOHCTPHUPYET BIIAJICHUC YMCHUSIMH
000011aTh, aHATU3UPOBATH, CPABHUBATH
OHMOJIOTHYeCKHe 0OBEKTHI M MPOIIECCH U Ha
OCHOBE ITOTO JICJIACT BBIBOJIBI;
JEMOHCTPHUPYET 3HAHUS O TIPU3HAKAX
OMOJIOTrMYeCKUX 00BEKTOB (KJIETOK, OPraHoB,
CUCTEM OPraHOB M OPTaHU3MOB PACTCHU,
KUBOTHBIX, TPHOOB, IKOCHCTEM); O CYITHOCTH
OMOJOTMYECKUX MpOoIeccOB (0OMEH BEIIECTB,
TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE,
Pa3MHOKEHHE, Pa3IpakUMOCTh);
JEMOHCTPUPYET YMEHHS: OOBSICHITH POJTh
Pa3IUYHBIX OPraHU3MOB B MIPUPOJIE, UX
B3aMOCBSI3b, HEOOXOIMMOCTH 3aIIUThI
OKpYKAIOIIEH Cpeibl; pacro3HaBaTh U
OTHCHIBATh Ha KUBBIX 00BEKTaX U TabIUIAX:
Oprasbl I[BETKOBOTO PAaCTEHHMsI, OpraHbl U
CUCTEMbI OPT'aHOB )KHUBOTHBIX, BBISIBIIATH THUIT
B3aMMO/ICHCTBUS pa3HbIX BUJOB B
HKOCHCTEME, COCTABIIAThH LENH MUTAHUS;

HE JIOTYCKaeT OMOJIOTHYECKUX OIHOOK 1
HETOYHOCTEH.

OTMmeTKa «4» CTAaBUTCS, €CJIN YYEHUK:

HE TIOJTHOCTBIO PACKPBIBAET TEOPETHUECKUE
MOJIOKEHUSI U HEIOCTATOYHO HIMPOKO UX
WUTIOCTPUPYET MPUMEPAMHU, TPUBOUT HE BCE
3JIEMEHTHI CPaBHEHUSI OOBEKTOB U SBJICHUH,
JOIMyCKaeT OMOJIOruuecKre HEeTOYHOCTH,
HerpyOble OMOJIOTHYECKUE OLTHOKH;
JEMOHCTPUPYET OCBOCHHE BhIIICHA3BAHHBIX
3HAHWM, JOMYCTUB MIPU 3TOM HE3HAUUTEIbHbBIE
OMOJIOTMYECKHE MOTPEIIHOCTH U HETOYHOCTH,
HEJO0CTATOYHO YETKO BIIAJCET YMEHUSIMHU
pacrno3HaBaTh, yCTAaHABINBATh B3aUMOCBSI3H,

AHAJIIU3UPOBATH 06T>CKTBI, MMpONLECCChI, SABJICHUA.

JIOTyCKaeT He3HAUUTEIbHbIE OMOJIOTHUeCKHe
MOTPELIHOCTH U HETOYHOCTH, HEJOCTATOYHO
YETKO JEMOHCTPUPYET BIIaJIECHUE YMEHUSIMHU
MIPUMEHATH MMOJTYyYEHHbIE 3HAHUS [T
0OBSCHEHUS KU3HEIEATEIILHOCTH H3YIeHHBIX
OpraHU3MOB.

O1MmeTKa «3» CTABUTCS, €CJIH YYCHUK:
MMeeT HeToJHbIe parMeHTapHbIe 3HAHUSI 00
OCHOBHBIX IPU3HAKAX KUBOTO,
MPOSIBIISIIOIIUXCS HA BCEX YPOBHSX
OpraHu3aim, 00 0COOEHHOCTSIX CTPOSHUS U

KU3HECACATCIIBHOCTU paCTeHI/Iﬁ U )KUBOTHBIX,
HEBEPHO TPAKTYET OMOJIOTMUECKUE TIOHSTHUS,
HE PacKpbIBAeT CYIIHOCTH MPOIECCOB U
HBHGHHﬁ, ACIaCT HCTIPAaBUJIbHBIC BBIBOHI,
JAOITYCKACT UCKAKCHHUA B YCTAHOBJICHUUN
IIPUYIUHBI U CIICACTBUA SABJICHUS

HMECT OTPBIBOYHBLIC 3HAHUA 06
IKOJIOTHYECKUX (haKTOpax, IKOCUCTEMAX,
HEBEPHO PACKPBIBAET CYIIHOCTD
OMOJIOTUYECKUX MTPOLIECCOB U SIBIICHU, HE B
IIOJIHOM ME€pe OBJIAJIEBAECT YMEHUSIMHU
ONpCaAC/IATh, OIMUCBIBATDH, paCllO3HABATD,
AHAJIN3UPOBATH 0OBEKTHI U SIBJICHUS
OTMeTKa «2» CTAaBHUTCS, €CJIM YYEHUK:
JIOTIyCKaeT rpyOble OMOJIOTUUECKHUE OLUOKH,
IMPUBOJUT OTPBIBOYHBIC CBEACHUS, IPUMCEPHI,
HE UMCIOIIMEC OTHOLICHHA K KOHKPETU3alUK
TCOPETHICCKUX HOJ'IO)KCHI/II\/JI, HUJIN OTBET
MOJTHOCTBIO OTCYTCTBYET;

JIOTIyCKaeT TpyOble OMOOTHUECKHE OITUOKH,
HE JIEMOHCTPUPYET BIIaJIeHHuEe 001IeyIeOHbBIMU
" IPaKTUYCCKUMHU YMCHUAMU U HABBIKaMU, HE
criocobeH popMynupoBaTh OTBETHI HA
HaBOAAIIME BOIIPOCHI YUUTEIIA,

U3JIaraeT JMIIb OTJENIbHbIE 3JIEMEHThI 3HAHU,
HE CBSI3aHHbIE MEXIY CO0O0M, TomycKaeT
rpyObIe OMOJIOTHYECKUE OIHOKH, HE MOXKET
MPUMEHUTD MOJIydeHHbIE 3HAHUSI 00
OpraHu3Me 4ejoBeKa B MPaKTUYECKOM
NEeSITeIbHOCTH U MTOBCEHEBHOM JKU3HHU.



Y4yeOHO-TeMATHYCCKHH IJIAH O OMOJOTruM 3a 9 Kjaacc:

Ne Pa3pgenbl, TeMbI KoanuectBo yacoa
/I
1. BBenenue 3
Pazgen 1. CTpyKTypHasi OpraHu3amus ’KUBbIX 11
OPraHu3MoB
1 | Tema 1.1 Xumuueckasi opranu3anus KJI€TKH 2
2 | Tema 1.2. OOMeH BelecTB U MpeoOpa3oBaHUE 3
DHEPI'uU B KIICTKE.
3 | Tema 1.3.CtpoeHue u QyHKIIMH KIETOK. 6
Paznen 2. Pa3MHOkeHHe U HHAUBUYAJTbHOE 5
pa3BUTHE OPTaHU3MOB
1 | Tema 2.1. Pa3MHOXXEHHE OPTraHNU3MOB. 2
2 | Tema 2.2 IHnuBHIyaTbHOE Pa3BUTHE OPTaHU3MOB 3
(oHTOTCHER)
Pa3nen 3. HaciiencTBeHHOCTh M H3MEHYHUBOCTh 20
OPraHu3MoB
1 | Tema 3.1 3aKkOHOMEPHOCTH HACJIEJOBAHUS TPU3HAKOB 10
2 | Tema 3.2 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6
3 | Tema 3.3 Cenekiusi pacT€HUM, )KUBOTHBIX U 4
MUKPOOPTaHU3MOB.
Pa3znen 4. IBosonus :xkuBOro Mupa Ha 3emuie. 19
1 | Tema 4.1. Pa3zButre 6MOJOTHH B J01apBHHOBCKHIA 2
epUo,.
2 | Tema 4.2. Teopus Y. JlapBuHa 0 MPOUCXOXKICHUU 3
BUJIOB ITyTE€M €CTECTBEHHOTO 0TOOpA.
3 | Tema 4.3. CoBpeMeHHBIE MTPEICTaBICHUS 00 5
HBOJTIOIIMHU. MUKPO- U MAaKPOIBOJFOIIHSL.
4 | Tema 4.4. IlpucnocoOIeHHOCTh OPTAHU3MOB K 2
YCIIOBUSIM BHEIIHEH CpPEeJIbl KaK PE3yJIbTAT SBOIIOIUU.
5 | Tema 4.5. BO3HUKHOBEHHE KM3HU HA 3€MIIE 2
6 | Tema 4.6. Pa3zButue xu3nu Ha 3emiie 3)
Pa3zgea 5. B3auMOOTHOLICHUS OPraHU3Ma M Cpebl. 8
OCHOBBI IKO0JIOTHH.
1 | Tema 5.1 buocdepa, e€ ctpykrypa u GpyHKIIMHN 3
2 | Tema 5.2 buocdepa u gyenoBex 3
NTOTI'O: 66




KanengapHo-temaTnuyeckoe iiaHMpOBaHUE YPOKOB 0MoJI0rHH 9 Ki1acce

Ha 2023-2024 yu4. roxa (2 4. B HeA. 66 yacoB)

Ne | Jlara ypoka Tema ypoka KonmuyectBo
4acoB
[Lnan ®dakt
9A, 9A,
9B, 9B,
9B 9B
Beeoenue (3u.)
1 Mecto Kypca B CUCTEME €CTECTBEHHOHAYYHBIX 1
JTUCIUTLINH U Ononornyeckux Haykax. [IpaBuna Th.
2 MHuoroo0Opasue )KUBOTro MUpa. Y pOBHH OpraHu3aluu 1
JKUBBIX OPT'aHU3MOB.
3 OTnuunTeNnbHbIE TPU3HAKY )KUBOM MaTepUH 1
Pazoen 1. Cmpykmyphnasa opeanuzayus 11y,
HCUBLIX OP2AHUZMO8
Tema 1.1. Xumudeckasi OpraHu3anusi KJIeTKH (2 u.)
4 Heopraanueckue BeriecTBa, BXOIAIINE B COCTaB 1
KJIETKH.
5 Opranndeckue BENecTBa, BXOIAIINE B COCTaB 1
KIICTKU.
Tema 1.2. O0MeH BenecTB U Npeodpa3oBaHue (34.)
JHEPIruHu B KJIeTKe .
6 [Tnactuueckuit oOMeH. buocunres GenKoB. 1
7 DHepreTuyeckuii oOMeH. 1
8 CriocoObl MUTAHUS. 1
Tema 1.3. Ctpoenue u GyHKIIUH (6 4.)
9 [TpokapuoTryeckas KieTka. 1
10 DykapuoTudeckas kierka. Llutomnasma. 1
Jlabopamopnas paboma Ne 1 «I3ydeHne cTpoeHus
PACTUTENHHON U KUBOTHOM KJIETKH O]
MHUKPOCKOTIOMY.
11 DykapuoTudeckas kierka. Llutomnasma. Opranesibl 1
Y BKIIFOUEHHUS.
12 OykapuoTtudeckas Kietka. SAupo. 1
13 Jlemenue KIETOK. 1




14 Kiterounas Teopust CTpoO€HUS OPraHU3MOB. 1
Pazoden 2. Pazmnodcenue u Su.
UHOUBUOYATIbHOE PA3BUHIUE OP2AHUIMOE
Tema 2.1. Pa3MHOKeHHE OPraHU3MOB (24.)
15 Bbecnosioe pazmuoxxeHue. 1
16 [TonoBoe pa3mHOXeHHE. Pa3BUTHE MOJOBBIX 1
KIICTOK.
Tema 2.2. UnauBuayaibHOE pa3BUTHE Bu.)
OpPraHu3MoB (OHTOreHe3)
17 NunuBuayanbHoe pa3BuTHe. DMOPUOHABHBIN 1
TIEPHO/T PA3BUTHSL.
18 [TocTaMOproHaNbHBIN EpUOT Pa3BUTHSL. 1
19 OOm1re 3aKOHOMEPHOCTH Pa3BUTHSL. 1
buorenernueckuii 3aKoH.
Pazoen 3. Hacnedcmeennocmy u (20u.)
UBMEHUUBOCHIb OD2AHUZMOE.
Tema 3.1. 3aKOHOMEPHOCTH HACJIETOBAHUSA (10u4.)
NPHU3HAKOB
20 3aKOHOMEPHOCTH HACIIEAOBAHHSI TPH3HAKOB. 1
OCHOBHBIC TIOHATHS T€HETHUKH.
21 ['uOpumoIornYecKuii MeTo U3ydeHUS 1
HaclienoBaHud npusHakoB I.Menpaens
22 [TepBrrit 3akon Menpens. 1
23 BTtopoii 3akon MeHens (3aKOH paciierieHus ). 1
3aKOH YHCTOTHI FaMeT.
24 Tpertwnii 3akon Mennens. Jlurubpumnoe 1
CKpEIIUBaHHE.
25 AHanusupyroliee CKpenuBaHue. 1
26 CleIluieHHOE HaclleIOBaHUE T'€HOB. 1
27 I'enetnka mona. HacnenoBanue mpu3HaKoB, 1
CIEIJICHHBIX C TTOJIOM.
28 Jlabopamopuas paboma Ne 2 «PemeHune 1
TEHETUYECKUX 3aJ71a4 U aHaJIU3 COCTABIICHHBIX
POJIOCIIOBHBIX).
29 O0600611eHre N0 TeMe: «3aKOHOMEPHOCTH 1
HacJeI0BaHU»
Tema 3.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 4.)
30 3aKOHOMEPHOCTH U3MEHUIUBOCTH. OCHOBHBIE (DOPMBI 1
W3MEHUYHUBOCTH.
31 HacnenctBenHas (reHoTUNUYECKas) H3MEHYHBOCTb. 1




32 KoMOuHaTHBHAsI HI3MEHYUBOCTD. 1

33 Hacnencreennas (OeHOTHIIMYECKAST) H3MEHUHUBOCTD. 1

34 Momudukannonnas ( peHoTunuyeckas) 1
W3MEHUYUBOCTb.
IIpakTnueckas padora Ne l«lloctpoenue
BapHUAIIMOHHOTO PsJia M KPUBOIY.

35 O606menne no Teme:»OCHOBHBIE 3aKOHOMEPHOCTH 1
W3MCHUHUBOCTH
Tema 3.3. Cenexkuusi pacTeHuii, )KHBOTHBIX H 4 4.)
MHKPOOPTaHU3MOB.

36 Cenekuus pacTeHHiA, )KUBOTHBIX U MUKpPOOpra- 1
HU3MOB. L{eHTpbI MHOTOOOpa3us U IPOUCXOKICHUS
KYJIBTYPHBIX PAaCTCHHUHU.

37 Cenexuus pacTeHUH U )KUBOTHBIX. 1

38 Cenexiuss MUKpOOPraHu3MoB. JloCTKeHUs 1
COBPEMEHHOM CEJIEKITUU.

39 O6o006merne o Teme: «CeeKIus pacTeHHH, 1
KUBOTHBIX 1 MUKPOOPTaHU3MOB)
Pazoden 4. Jeonwuua 1cueo20 mupa na 3eme. (19 u.)

Tema 4.1. PazBuTHie 6HOJIOTHH B (2 u).

J0IAPBUHOBCKMIA MEePHUO] .

40 MHuoroo6pa3ue >KMBOTO MUpa. Y POBHHU OpraHU3aIUN 1
Y OCHOBHBIE CBOMCTBA )KMBOTO.

41 EnuHCTBO XMMHUYECKOTO COCTaBa )KMBOW MAaTEPUH. 1
[lapcTBa %KUBOM TPUPOIBI.

Tema 4.2. Teopus Y. /lapBuna o (3u)

MPONCX0KTeHUH BHIOB IIyTEM €CTeCTBEHHOI 0
oTOopa .

42 Hayunsbie 1 conpanbHO-3KOHOMHYECKHE 1
MPEINOCHUTKYA BOSHUKHOBEHUS Teopun Y. [apBuHa.
3nauenue padbot K.JIuHHes. DBOIIOIMOHHAS TEOPHS
2K.b. Jlamapka.

43 HayuHbie 1 colManbHO-3KOHOMHYECKHE 1
MIPEANOCHITKA BOZHUKHOBEHUH TEOPHHU.
Yuenne Y. JlapBrHa 00 HUCKyCCTBEHHOM OTOOpE.

44 VYuenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOODE. 1
Tema 4.3. CoBpeMeHHbIe NpeACTABIEHUSA 00 (59)
IBOIIONNH. MUKPO- 1 MAKPOIBOJIIOLHSI.

45 Bupn, ero kxpurepun u crpykrypa. Ilpakrudeckas 1

padora Ne 2 «/3yueHune KpuTepueB BUJa Ha copTax
KYJIBTYPHBIX PACTEHUI».




46 DneMeHTapHbIe ABOJIOIMOHHBIE (PAKTOPHI. 1
47 @DOopMBI €CTECTBEHHOI'O 0TOOpA. 1
48 I'maBHbIe HanpasieHus 3BoonuHd. [lyTn 1
JOCTHKEHUS] OMOJIOTMYECKOTO Tporpecca.
49 Turbl 3BOJIOIMOHHBIX U3MEHEHUM. 1
Tema 4.4. Ilpucnocod1eHHOCTH (24.)
OPraHM3MOB K YCJIOBHSIM BHeIlIHeil cpelbl Kak
pe3yJabTaT IBOJTIOLHH .
50 [IpucnocoburenbHbIE 0COOEHHOCTH CTPOEHUS, 1
OKpAacCKH TeJla ¥ IOBEJICHUS KUBOTHBIX. 3a00Ta 0
notoMcTBe. OU3HONOrHYEecKre alanTalny.
o1 IIpakTnueckas padora Ne3 «3yduenue ponu 1
MIPHUCIIOCOOUTENBHOTO TTOBEICHHST dKUBOTHBIX ».
Tema 4.5. Bo3HuKHOBeHHe KH3HH Ha 3emuie (2 (24)
yaca).
52 CoBpeMeHHBIE TPEICTABICHHS O TPOUCXOKIACHUN 1
KHU3HU.
53 HauanbHbie 3Tanbl pa3BUTHS KU3HHU. 1
Tema 4.6. PazBuTHe :ku3Hu Ha 3emuie (5 yaca). (54.)
54 JKu3Hb B apXeHcKyr0 ¥ IPOTEPO30MCKYIO IPHI. 1
55 JKu3Hb B maneo30#cKyro 3py. 1
56 JKu3Hb B ME30301CKYIO M KAHHO30MCKYIO 3PBI. 1
57 [TpoucxoxaeHue yemoBeka. 1
58 CBoiicTBa yeloBeKa KaKk OMOJIOTHYECKOrO BUA. 1
Pazoen 5. Bzaumoomuowenus opzanu3ma u cpeowl. (8u)
OcHogbl IKo102U1U.
Tema 5.1. Buocgepa, ee ctpykrypa u pyHKumMu.(S 4)
o9 Crpykrypa 6uocdepsi. KpyroBopoT BemiecTs B 1
IpUpO/IE.
60 Hctopust popmMupoBaHus coOOIECTB. 1
buoreoneHo3s! 1 OMOLIEHO3HI.
61- AbuoTtnueckue GpakTopsl cpebl. IHTEHCUBHOCTD 2
62 nencTBus GaKTOPOB CPEIbI.
63 buoTtnueckue dakropsl cpeasl. BzaumooTHomEHUS 1
MEX]ly OpraHU3MaMHU.
Tema 5.2. Buocdepa u desioBek (3uaca). (3u.)




64

[Ipupoansle pecypchl U UX UCIOJIb30BAHUE.

65 IlocnencTBusg X03IUCTBEHHON AESITEIILHOCTH
YeJIOBEKa JUIsl OKPY)KAIOIICH Cpe/Ibl
66 HToroBoe TecTupoBaHue.

HTtoro 66 yacos.
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buosnorus. Yenosek. TexHonornueckre kKapTol ypokoB 1o yueonuky Connna H.W., Canuna M.P.
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ruruere». M., «lIpocsemienuey», 1983 r.
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«AxBapuym» 2008r

OoOopyaoBanue U NPpUOOPHI.

Mukponpenapamuoi: MUTO3 )KUBOU KIIETKHU, OJTHOCIOWHBIN SMUTENINI, MHOTOCIOMHBIN SMUTEINN, PhIXias
COCTMHUTEIIbHAS TKaHb, TUIOTHAS COCIMHUTEIbHAS TKaHb, TJIAJIKasl MBIIICYHAS TKaHb, IIONIEPEIHO-TI0ONI0CATAS
MBIIIIEYHAs TKaHb, HEPBHBIC KJIICTKH, HEPB (TIONIEPEUHBIN cpe3), HEPB (MPOAOIBHBIN Cpe3), KPOBb UEIOBEKa
(okpatIeHHbBIN TIpenapar), KpoBb JISATYIIKH (OKpAIIeHHBIN TTpenapar), apTepyu, BEHbI, KaluJUIsIPhI

Moodenu: cxener yenoBeKa, KOCTH Yepera, ria3 4eJoBeKa, yxa yelloBeKa roJIOBHOW MO3T YeJIOBEKa,
MO3BOHKH, TIOYKA, Cep/IIIe

Penveghnvie mooenu: xoxa yenoBeka, MUIEBAPUTEIbHAS CUCTEMA YEJIOBEKA, CTPOCHHE MTOYKH, CTPOECHUE
CIIMHHOTO MO3ra, CTPOEHUE yXa YelIOBEKa, KeJie3bl BHYTPEHHEN CEeKpeINH, CTPOCHHE KOKU YellOBeKa,
Oprasbl MOJIOCTH Tella YeJIOBEeKa, MUILEBAPUTEIbHAs CCTEMa YeJIOBEKa, CTPOCHHUE JIETKUX, CTPOCHUE MIOYKU
YeJl0BeKa, CTPOEHHE CIIMHHOTO MO3Tra 4YeJI0BeKa, CTPOEHHUE yXa YelloBeKa
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http://learnbiology.narod.ru/
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