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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nporpamma no 0uosiornu 1Jis 9 Kjiacca cocTaB/jieHa HA OCHOBeE:
» ®enepanbpHOro 3akona ot 29.10.2012 d3 Ne 273 «O6 obpazoBanuu B Poccuiickoit denepanuny;
» OerepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO 00IIero 0Opa3oBaHus, yTBEPKASHHOTO MPUKa30M MuHUCTEpCTBa 00pa30BaHUS
u Hayku P® ot 17.12.2010 Ne 1897 (¢ u3MEHEHUSIMU U JOTIOJTHEHHUSIMH );
* Yuebnoro iana 'BOY nuneit Ne 445 na 2023/2024 yueOHbIN TOS;
* [Tonoxxenus o paboueit mporpamme yueOHbIX ipeameroB ['BOY muneit Ne 445;
* [IpumepHoO# IporpamMmsl 1o 6uosoruu. 5-9 kiaccel. (CtanaapThl BTOporo mokosieHus). - M.: [Ipocsemenne, 2011;
» IIporpammsl. buomorus. 5-11 kmaccer / aBT.-cocT. 1.b. Mop3yHoBa. - M.: [Ipoda, 2016;
*  VYyebnuka: buonorusa. Obuue 3akonomepHocTu. 9 knacc. C.I'. MamonToB, B.b. 3axapos, U.b. Aradonosa, H.W. Conun. - M.: [Ipocda, 2016.

Lenu u 3aga4n U3y4eHus npeamera

Hean:

* OCBOCHHME 3HaHHWI O poiM OMONOrMYecKOoil Hayku B (POPMUPOBAHHUU COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA; METOJAaX MO3HAHUS YKUBOU
MIPUPOJIBI; O KUBOM MPHUPOJE U MPUCYIIUX € 3aKOHOMEPHOCTSIX; O CTPOCHHUH, KUZHEIEATCTLHOCTH U CPEAo0Opa3yIoIIe POJIU KUBBIX OPraHU3MOB; O
YeJIOBEKE KaK OMOCOIMATIBLHOM CYIIECTBE;

* OBJIaJICHUE YMEHUSIMU MPUMEHATH OMOJIOTUUECKHUE 3HAHUS JIJI1 OOBSICHEHUS TIPOIECCOB M SBICHUMN KUBOU TIPUPOIBI, )KU3HEACATETHHOCTH COOCTBEHHOTO
OpraHu3Ma; UCIOJIb30BaTh MH(OPMAIINIO O COBPEMEHHBIX JOCTHIKEHHUAX B 00JIaCTU OUOJIOTHUU U DKOJOTUHU, O (PaKTOpax 3/0pOBbs U PHUCKa; paboTaTh C
OMOJOTMYECKUMH TpUOOpaMHU, WHCTPYMEHTAMHM, CIPABOYHHKAMHU; TMPOBOIUTH HAOMIOACHUA 32 OWOIOTMYECKUMHU OOBEKTAMH U COCTOSHUEM €ro
COOCTBEHHOT'O OpraHu3Ma, OMOJIOTUYECKUE IKCTIEPUMEHTHI.

OcHoBHbIE 3a1a4H U3y4YEHUS OUOIIOTHUHU:

* pa3BHUTHE NO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B MpoIlecce MPOBEICHUS HAOII0IEHUI 32 )KUBBIMHU OpraHU3MaMH,
OMOJIOTMUECKUX IKCIIEPUMEHTOB, PaOOTHI C pa3IMYHBIMU UCTOYHUKAMU UH(GOPMAITUH;

*  BOCIUTaHHUE MO3UTHUBHOTO IIEHHOCTHOTO OTHOIIEHUS K KHBOW MPHUPOJE, COOCTBEHHOMY 37I0POBBIO U 37J0POBBIO APYTUX IOJEH; KyIbTyphl MOBEICHUS B
MIPUPOJIE;

* (¢dopMHpOBaHHE CITOCOOHOCTH M TOTOBHOCTH HCIOJB30BaTh MPUOOpPETEHHBIC 3HAHUS W YMEHHUS B TMOBCEIHEBHOW XW3HM ISl yXOJa 3a PACTECHHUSIMH,
JIOMAIITHAMH )KUBOTHBIMH, 3200THI O COOCTBEHHOM 3I0POBBE, OKa3aHUSI EPBOI MOMOIITH ce0e U OKPYKAIONTUM; OIIEHKH ITOCJIEICTBHI CBOEH JeATEIbHOCTH
10 OTHOIICHUIO K MPUPOTHOM cpesie, COOCTBEHHOMY OPTaHH3MY, 3JI0POBBIO JIPYTUX JIFOJICH, A COOIOICHUS TIPaBUJ TTOBEJCHUS B OKPYKAIOIIEH cpene,
HOPM 3/I0pOBOT0 00pa3a *U3HU, NPOPUIAKTHKY 3a001€BaHM, TpaBMaTH3Ma U CTPECCOB, BpeIHbIX mpuBbluek, BUY - nnpexuuu.



MecTo0 y4eOHOTr0 npeaMera B y4eOHOM IIaHe

B coorBercTBuu ¢ yueOHbIM mmanoM I'BOY mureit Ne 445 na 2023/2024 y4yeOHbI ron Ha u3ydeHUue OMOJIOTUM Ha MPOQIIEHOM YpOBHE B 9 Kiacce

orBoautcs 102 yaca B roj (3 yaca B HE/ICIIO).

l'[.na}mpyeMbIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera

N3ydenue 6uonoruu Ha Npo(UILHOM YpOBHE B OCHOBHOI 1IKOJ€ JAaET BO3MOXHOCTh JOCTUYD CICAYIOUINX PE3yIbTaTOB:

JINYHOCTHBIE pe3yJbTaThbl

3HAHHE OCHOBHBIX IPUHIIUIIOB ¥ IPAaBUJI OTHOIICHHUS K )KUBOH MPHUPOJIE,

BOCIIUTAaHHE POCCHICKOM IPa)KTaHCKOH MIEHTUYHOCTH: TATPHOTU3MA, JIIOOBH U yBaxkeHUs K OTe4ecTBY, 4yBCTBA TOPJOCTH 3a CBOIO PonHy; oco3HaHue
CBOEH 3THUYECKOW TPUHAJIEKHOCTH; YCBOCHNE T'YMAaHUCTUUECKUX U TPAJAULIMOHHBIX LIEHHOCTEH MHOTOHAILIMOHAIBHOI'O POCCUIICKOr0 00I11EeCTBa;
BOCIIMTAaHUC YYBCTBa OTBETCTBCHHOCTU W J0JITra IICPEA POI[PIHOfI;

(dopMupOBaHNE OTBETCTBEHHOT'O OTHOILCHHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYArOIIMXCS K CAMOPA3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE
MOTHBALUH K 00y4EHHUIO M IO3HAHHIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO JajibHEHIIEH HHANBUIYaTbHOW TpAaeKTOpUH 00pa3oBaHus Ha Oaze
OPHEHTHPOBKU B MUpe Tpodeccuit u npodecCHOHANBHBIX MPEAIIOYTEHUH, C YUETOM YCTOWYHMBBIX I03HABATEILHBIX HHTEPECOB;

Cq)OpMHpOBaHHOCTI) IMO3HABATCJIbHBIX UHTCPECOB U MOTHBOB, HAIIPABJICHHBIX HA U3YUCHHUC JKUBOM MMpUpoAbl; MHTCIUICKTYaJIbHBIX yMeHI/H\/JI ([[OKa?;I)IBaTB
CTPOUTDH PACCYKACHHA, aHAIIM3UPOBATh, J1CJIATh BI)IBO)II)I); 3CTECTUYCCKOI'O OTHOIICHUS K KUBBIM O6”I>CKTaM;

(bopMHpOBaHKE JIMYHOCTHBIX MPEACTABICHUH O IICHHOCTH TPUPO/IBI, 0CO3HAHNE 3HAYNMOCTH M OOITHOCTH TJI00ATBHBIX MPOOJIEM YeI0BEeYeCTBa
(GbopMHUpOBaHKE YBAKUTEIBHOI'O OTHOIIEHHUS K UCTOPHH, KYJIbTYpE, HAlIMOHATBHBIM OCOOCHHOCTSM M 00pa3y KU3HU JPYTUX HAPOJIOB; TOJIEPAHTHOCTU U
MUPOITHOOUS;

OCBOCHME COLMAJIBHBIX HOPM M NPaBHJI MOBEACHUS, poJiei n (opM COLMATIBHOM KU3HU B IPYIIAX U COOOIIECTBAX, BKIKOYas B3pOCIble U COLUATbHbIE
cooO11ecTBa; yyacTue B IIKOJIBHOM CaMOYIIPaBJI€HUH U OOIECTBEHHOM JKU3HU B Mpeieax BO3PACTHBIX KOMIIETEHLUH ¢ yYETOM pernOHaIbHbIX,
ATHOKYJbTYPHBIX, COL[UAIbHBIX U SKOHOMHYECKHX 0COOCHHOCTEH;

¢ pa3BUTUC CO3HAHUA U KOMIICTCHTHOCTH B PCILICHUU MOPAJIbHBIX HpO6HCM Ha OCHOBC JIMYHOCTHOT'O BLI60pa; (I)OpMI/IpOBaHI/IC HPAaBCTBCHHLIX YYBCTB U

HPAaBCTBCHHOI'O MMOBCACHHUA, OCOSHAHHOI'O U OTBETCTBCHHOTI'O OTHOIICHUAX CcOOCTBEHHBIM IMOCTYIIKaM;

® (bOpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H_[eHI/II/I " COTPYAHUYICCTBC CO CBECPCTHUKAMH, CTAPIIMMHU U MJIAJIIMMHU B ITPOLIECCE

o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOM, YUeOHO-UCCIIeI0BATEILCKONU, TBOPUECKOM U IPYTUX BUIOB JICITEIBHOCTH;

® CbOpMI/IpOBaHI/Ie IMOHUMAaHH HEHHOCTHU 3I0PpOBOI'o U 0e301acHOro 06pa3a KU3HH; YCBOCHHUC IMMPABUJT MHAUBUAYAJIBbHOI'O U KOJIJICKTUBHOI'O 0e30macHoOro

MOBE/ICHUS B YPE3BBIYANHBIX CUTYALUSIX, YIPOKAIOIINX KU3HH U 3/I0POBBIO JIIOICH, MpaBuII MOBEACHUS Ha TPAHCIIOPTE U Ha Aoporax; (opmupoBaHue
DKOJIOTUYECKOMN KYJIBTYPEI Ha OCHOBE MMPHU3HAHWA ICHHOCTHU XKU3HU BO BCEX eé MIPOABJICHUAX U H€06XOI(I/IMOCTI/I OTBE€TCTBEHHOI'O, 6epe>1<Hor0 OTHOILICHUS K
OKpY>KalollEeu cpelie;

¢ OCO3HAHUEC 3HAYCHHUA CEMbU B XKM3HU YCIIOBCKA 1 06H.[€CTB3; MMPUHATHUEC ICHHOCTU ceMeMHoM JKU3HU,; YBAXKUTCIIBHOC U 3a00TJIMBOE OTHOIIICHKE K YWICHAM CBOCH



CeMbH;
* pa3BUTHE ICTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOIO Hacleaus Hapo1oB Poccun n Mupa, TBOpUECKOM NeATEIbHOCTH 3CTETHYECKOTO
Xapakrepa.
MertanpeamMeTHble pe3yJibTAThI
Pezynamuenvie YY/I:
OOyyaromuecs HayyaTcs:

¢ OpraHrU30BbIBATH CBOIO ACATCIBbHOCTD, OIIPCACIIATH et Ociiki 1 3aJa4u, BLI6I/IpaTB CpcAcTBa pCajin3allvi LCJIN U IPUMCHATL UX Ha ITPAKTHKE, OLICHUBATDH
AOCTUTHYTBIC PC3YJIbTATHI,

* YMEHHE CaMOCTOSITEIBHO ONPEACIATH IIETTN CBOETO 00yUeHUs, CTaBUTh U (POpMYyITHpOBaTh /1711 ceOsi HOBBIE 3a/1a4 B yu€0e 1 o3HaBaTeIbHOM JesITeIbHOCTH,
pa3BHUBATh MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIBHON JAESITEIbHOCTH;

* OBJIQJICHUE COCTABJISIFOIIMMHU HUCCIIEI0OBATENIbCKON U MPOEKTHOU JAEsITeIbHOCTH, BKIIIOUasi YMEHUS BUJIETh IPOOIIEeMy, CTAaBUTh BOIIPOCHI, BBIIBUTATh
TUIOTE3bl, 1aBaTh ONMpEeAeNCHUS MOHATUAM, KJIacCU(QHUIIMPOBATh, HA0II01aTh, MPOBOIUTH YKCIIEPUMEHTHI, JeNIaTh BBIBOBI U 3aKIIOUCHUS,
CTPYKTYpUPOBATh MaTepuai, OObSICHATh, JOKA3bIBATh, 3aLIUIIATH CBOH UJIEH;

* yMEeHHE paboTaTh ¢ Pa3HBIMH UCTOYHUKAMH OMOJIOTUYECKON WH(POPMAITUU: HAXOJAUTh OMOJIOTHYECKYI0 HH(OPMAIIUIO B Pa3JIMYHBIX UCTOYHUKAX (TEKCTE
yueOHUKa HAyYHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTHUSCKUX CIIOBAPSIX U CIPABOYHUKAX ), AaHATTM3UPOBATH U OLICHUBATH NHPOPMAITHUIO;

* YMEHHUE CaMOCTOSITEIbHO TIAHMPOBATH IIYTH JIOCTHKEHUS 1IeTICH, B TOM YHCIIE alIbTEpHATHBHBIE, 0CO3HAHHO BRIOMpaTh Hanbouee 3¢ppekTuBHbIE CIOCOOBI
penieHust yueOHBIX U IMO3HABATEIbHBIX 33]1a4;

* YMEHHE COOTHOCUTDH CBOU JICHMCTBHUS C IJIAHUPYEMBIMU PE3YIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOEH JEATENBHOCTH B MPOLIECCE TIOCTUKEHUS PE3YIIbTATa,
OTIPEEIATh CIIOCOOBI ACUCTBUN B paMKaxX MpPEeJIOKEHHBIX YCIOBUM U TpeOOBaHM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBHH C M3MEHSIO IIEHCS
CUTyaLue;

* BIIQJICHUE OCHOBAaMHU CaMOKOHTPOJIS, CAMOOILIEHKH, MPHUHSATHS PEHICHUH U OCYIIECTBIEHHMS OCO3HAHHOTO BbIOOpa B Y4eOHOM M IO3HaBaTEIbHOM
NeSITEIIbHOCTH;

* BECTH CaMOCTOSITEJIbHBIA TOWCK, aHainu3, oTOOp uHpopMamuu, €€ Npeodpa3zoBaHWE, COXpaHEHUE, Mepefaady W mnpeseHtanuio ¢ nomormpio TCO u
WH(OPMAIMOHHBIX TEXHOJIOTHIA;

* OPraHU30BHIBATH CBOIO JKM3Hb B COOTBETCTBUU C OOIIECTBEHHO 3HAYMMBIMU TpeacTaBieHussMU 0 30K, mpaBax u 00s13aHHOCTSAX TPAKIAHWHA, IICHHOCTAX
OBITUS ¥ KyJIBTYPBI, COIUATHFHOTO B3aUMOJICHCTBUSI.

* OIIEHUBATH C MO3HIINI COIMATBHBIX HOPM COOCTBEHHBIE TTOCTYIIKH M TIOCTYIKU Apyrux toaen. Iloznasamenvuvie YY/]: OOGydaromuecs: Hay4aTcs:

* CAaMOCTOSITENIBHO JIeTIaTh CBOM BBIOOP B MUPE MBICIICH, YYBCTB U IICHHOCTEH U OTBEYATh 32 ATOT BLIOOD;

* CAaMOCTOSITENIHO BBIJIEISTH U (DOPMYIUPOBATH MTO3HABATEIHHYIO 11€JTh;

* OCYIIECTBIIATH MMOUCK HEOOXOAMMOM HHPOPMAITIH, B TOM uucie ¢ momoribio UKT;

* CIIOCOOHOCTh BBIOUPATH IIETIEBHIE M CMBICIOBBIE YCTAHOBKU B CBOMX JEHCTBHUSX M MOCTYIKAaX MO OTHOIICHUIO K YKUBOHM MPUPOJE, 30POBBIO CBOEMY U
OKPY KaIOIINX;

* YMEHHE CO3/aBaTh, IPUMEHITH U MPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJIETTH M CXEMBI [l pellieHUs] yueOHbIX U MMO3HABATENIbHBIX 33/1aY;

* yYMEHHE OCO3HAaHHO HCIOJIb30BaTh pEYEBBbIE CPEACTBA [UIsl JUCKYCCMM W apryMEHTAallMM CBOEH MMO3WIMU: CPAaBHUBATh pa3HbIE TOYKH 3pEHUS,



apryMEHTHPOBATh U OTCTauBaTh CBOKO TOUKY 3PEHUS;
* 0CO3HaHHO 0()OPMIITH PEYEBOE BHICKA3bIBAHUE B YCTHOM M MUCBMEHHOM (hopMe;
* OCYILECTBJIATh CMBICJIOBOE UTEHHE, U3BJIEKaTh HEOOXOAUMYIO HH(POPMALIHUIO U3 TEKCTOB PAa3JIMYHBIX )KaHPOB; KOMMYHUKaTUBHBIE Y'Y /1
* CAaMOCTOSTEJIbHO OPIaHN30BbIBATh Yy4eOHOE B3aUMO/ICHCTBHE B IPYIIIE, yMETh O0IIAThCS, PACHPEAEATh POJIU, JOTOBAPUBATHCS APYT C APYrOM;
* OTCTauBaTh CBOIO TOUKY 3PEHUS, IPUBOJUTH apryMEHTHI, OATBEPXkAas UX (haKTaMH.
Kommynukamuenwvie YY/[:
* YMEHHUE OPraHU30BbIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUUTEIEM M CBEPCTHUKAMH, paboTaTh MHAUBHIYAJIbHO U B TPYIIIE:
HAXOIUTh OOlIee pelieHue M paspeniarb KOH(IMKTH Ha OCHOBE COTJIAaCOBAaHUS MO3MIMN M y4€éTa MHTEPECOB, (POPMYIHNPOBATh, apryMEHTHPOBATH U
OTCTauBaTh CBOE MHEHHE;

* (opmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH HUCIIOJIb30BaHUS, THPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruil (MKT- koMmrmereHun).
IIpeamerHbie pe3yabTaThl

* YCBOEHHME CUCTEMBbI HayYHBIX 3HaHUH O )KUBOM MPUPOJIE U 3aKOHOMEPHOCTAX €€ pa3BUTHUS, Ul (YOPMUPOBAHMS COBPEMEHHBIX IPEACTABICHUHN O
€CTECTBEHHO-HAYYHO! KapTHHE MUPA;

* (hopMupoBaHKE MEPBOHAYATBLHBIX CUCTEMATU3UPOBAHHBIX MTPEJCTABICHUN O OMOIOTHYECKHX 00bEKTaX, MpoIeccax, IBICHHUAX, 3aKOHOMEPHOCTSIX, 00
OCHOBHBIX OMOJIOTHYECKHX TEOPHUSIX, 00 SKOCHCTEMHON OpTaHU3aIMH KU3HH, O B3aUMOCBSI3M JKUBOTO U HEXKUBOTO B Onocdepe, 0 HaCIeACTBEHHOCTH U
U3MEHYMBOCTH; OBJIa/ICHUE TOHATUHHBIM annapaToM OMOJIOTHH;

* IPUOOPETEHHUE ONbITA UCIIOIB30BAHUS METOA0B OMOJIOTMYECKON HayKH U IIPOBEIEHUS HECIOKHBIX OMOJIOTHYECKUX SKCIEPUMEHTOB /ISl U3YUYEHUS JKUBBIX
OpraHU3MOB U Y€JI0BEKA, IIPOBEACHUS YKOJIOIMYECKOT0 MOHUTOPUHTA B OKPYXKAIOLIEH CPELIE;

* popMHPOBAHUE OCHOB IKOJIOTMUECKON IPAMOTHOCTHU: CIOCOOHOCTH OLIEHUBATh MOCIECTBUS IEATEIbHOCTH YelloOBeKa B IPUPO/IE, BIUSHUE (PaKTOPOB pHCKa Ha
3]I0pOBbE YEJIOBEKA; YMEHHUE BHIOUPATH IIeJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX JEMCTBUAX U MOCTYIKAX MO OTHOLIEHHIO K KHMBOM MPHUPOJIE, 37J0POBBIO
CBOEMY M OKPY’KaIOIIMX; OCO3HAHUE HEOOXOAMMOCTH JIEHCTBUI 1O COXpaHEHUI0 OMopa3HooOpa3us U MPUPOJHBIX MECTOOOUTAHUM, BUJIOB PAaCTEHUM U
JKUBOTHBIX;

* 00BsICHEHUE POJIU OMOJIOTUM B MPAKTHYECKON IEATETLHOCTH JIFOJICH, MECTA U POJIM YEJIOBEKA B IPUPOJIE, POJACTBA OOITHOCTH MPOUCXOKICHHUS U IBOJTIOIINU
pacTeHUM U )KUBOTHBIX;

¢ OBJIaJJ€CHUEC MCTOJaMU OMOJIOrHUeCcKoi HAYKH, Ha6J'II-O,[[eHI/Ie 1 OIKCaHue OMOJIOTHYECKHX 00BEKTOB M MMponecCcoOB, MOCTAHOBKA OMOJIOTHYECKUX SKCIICPUMCHTOB
1 00BSICHEHHUE UX PE3YJIbTATOB,

* OCBOCHHE ITPUEMOB OKa3aHUs IEPBOM MOMOIIH, PAlIMOHAIIBHON OPraHM3alluy TPY/AA U OT/bIXA, BBIPAIIMBAHNS U PA3MHOKEHUS KYJIbTYPHBIX PACTEHUN 1
JIOMAIITHUX KUBOTHBIX, YX0/1a 32 HUMH.
Oo0yuarommecst HAy4aTCs:

* O0BSACHATH: POJIb OMOJIOTHHU B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TPAKTUUECKOHN JIEATEIbHOCTH IO U CaMOro y4YeHHUKa;
POZCTBO, OOUTHOCTH MPOUCXO0KIEHUS U IBOJIIOLIMIO PACTEHUH U )KMBOTHBIX (Ha PUMEPE COMOCTABIICHUS OT/ENIbHBIX TPYIII); POJIb Pa3IMYHBIX OPraHU3MOB
B JKU3HU YEJIOBEKA U €r0 IEATEIIbHOCTH; B3aUMOCBSI3U OPIaHU3MOB U OKPY’KaIOLIEH Cpe/ibl; poJib OMOJIOrMUECKOro pa3HO00pa3us B COXpaHEHNU Onocdepsr;
HE00XO0IMMOCTh 3aIIUTHI OKPY’KaIOIIEH Cpe/ibl; POJICTBO YEJIOBEKa C MICKOMUTAIOIIMMU KUBOTHBIMU, MECTO U POJIb YEJIOBEKa B MPUPO/IC; B3AUMOCBS3H
YEJI0BEKA U OKPYXKAIOIIEH Cpebl; 3aBUCUMOCTD 310POBbs YEJIOBEKA OT COCTOSHUS OKPYKAIOLIEH CPelbl; IPUYUHBI HACIEACTBEHHOCTH U U3MEHYUBOCTH,



MPOSIBJICHUS HACJIEACTBEHHBIX 3a00JIeBaHUI

* U3y4aTh OMOJIOTUYECKUE OOBEKTHI U MPOLIECCHI: CTABUTh OMOJIOTHYECKHE IKCIIEPUMEHTBI, OMTUCHIBATH U O0BACHATH PE3YJIbTaThI ONBITOB; HAOII0aTh 32 POCTOM
Y Pa3BUTHEM PACTEHUU U KUBOTHBIX, TOBEAECHUEM )KUBOTHBIX, CE30HHBIMU U3MEHEHUSIMHU B IPUPOJE; paCCMATPUBATh HA TOTOBBIX MUKpOIIpenaparax u
OIHCHIBATH OUOJIOTMYECKUE OOBEKTHI;

* pacrno3HaBaTh U OMKMCHIBATh: Ha TaOINIIaX OCHOBHBIC YaCTU U OPTaHOMIbI KIETKH;

* BBISIBJISITH U3MEHYMBOCTH OPraHU3MOB, IIPUCIIOCOOICHHSI OPraHU3MOB K Cpeie OOMTaHMs, TUIIBI B3aUMOJICHCTBHS pa3HbIX BUJIOB B YKOCHCTEME;

* CpaBHUBATh OHOJIOrHYECKre O0BEKTHI (KJIETKU, TKAaHHU, OpraHbl U CUCTEMbI OPraHOB, OPraHU3MBI, IPEICTABUTENCH OTIEIbHBIX CHCTEMAaTUUYECKUX TPYI) U
JIeJ1aTh BBIBOJIbl HA OCHOBE CPAaBHEHUS;

* OIPENENATh MPUHAICKHOCTh OMOJIOTHYECKUX 00BEKTOB K OMPEIeJIEHHON crucTeMaTH4ecKol rpymmne (KiaccupuKaius);

* aHAJIM3UPOBATH U OLIEHUBATH BO3CHCTBHE (DAKTOPOB OKPYXKAIOIIEH cpelibl, PaKTOPOB pUCKa HA 3[J0POBbE YEIOBEKA, OCIEACTBHM EATEIBHOCTH YeJI0BEeKa B
9KOCHUCTEMAX, BIUSHUE €r0 MOCTYIKOB Ha KUBbIE OPTaHU3Mbl U SKOCUCTEMBI;

* IPOBOJIUTH CAMOCTOSTEIBHBIN MOUCK OMOIOrHYecKON HH(DOPMAIMH: HAXOAUTh B TEKCTE YICOHHKA OTIMYUTEIbHBIC IPU3HAKA OCHOBHBIX CHCTEMaTHYECKIX
rpymi; B OMOJIOTHYECKHUX CIIOBAPSAX U CIPABOYHHUKAX — 3HAUEHHE OMOJIOTMYECKUX TEPMHUHOB; B PA3TUYHBIX UCTOUYHUKAX — HEOOXOIUMYI0 HHPOPMAITUIO O
KUBBIX OpraHU3Max (B TOM YHCIIE C UCIOJIb30BaHUEM MH(OPMALIMOHHBIX TEXHOJIOTHH);

* HCII0JIb30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOMN IEATEIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

* coOmoieHus Mep npoduirakTuku 3adonesannii, BUU-unpexunu, BpeHbIX MPUBBIYEK (KYpEeHUE, aTKOTOIN3M, HAPKOMAHHS).

YyeOHo-TeMATHYECKHII IIJIAH

Ne Pa3nen/Tema KoauuecTBo
JacoB
Beegenue 1
[ IBOJIOIHS JKHBOTO MUPa HA 3emJie 28
1 O01111e 3aKOHOMEPHOCTH Pa3BUTHUS KUBOU MTPUPOIBI 18
2 BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie 10
11 CTpYKTYpHasi OpraHu3aius ’KUBbIX OPraHUu3MOB 24
1 XUMHYecKast OpraHu3aIysl )KHBOTO 9
2 OOMeH BeIecTB U MpeBpaIieHNue YHEPTUU 14
3 OO011I1e TPUHIIUIIBI KJIETOYHOM OpraHu3aiuu 1
Il PazMHOKeHHe U HHAUBHAYAJIbHOE PA3BUTHE 5
OpPraHu3MoB
1 DopMbl pa3MHOKEHUSI OPTaHU3MOB 3
2 OCHOBBI OMOJIOTHH Pa3BUTHS 3
v HacJsieacTBEeHHOCTDL M H3MEHYHBOCTE 22
lcTopus IpeaCTaBIEHNI O HACIEICTBEHHOCTU U 13
1 M3MEHYMBOCTH. 3aKOHOMEPHOCTH HACIIECTBEHHOCTH




2 3aKOHOMEPHOCTH U3MEHYMBOCTH. CEeKITHS. 9
\Y B3anMooTHOIIECHNSI OpraHn3Ma u cpeabl. OCHOBBI 15
DKOJIOTHH.
[ IpyHIMITEI OpTaHU3AlMY )KU3HU Ha HAIICH IJIaHeTe. 9
! brocdepa
2 B3arMOOTHOIICHNSI OPTaHU3MOB U CPEIbl OOUTAHHUS 5
3 OxpaHa IpUPOJIbI 1
IMoBTOpEHHE 6
Hroro 102

Conep:xanue yueOHOTI0 npeaMeTa
Bgenenue (1 )
Mecrto kypca «OOmeii OMOJIOTHN» B CHCTEME €CTECTBEHHO-HAyYHBIX IUCIMIUINH, a Takke B Ouojormueckux Haykax. Llemm m 3amaum kypca. 3HaueHue
npeaMeTa /sl IOHMMAHUs eIMHCTBA BCETo KUBOI'O U B3aMMO3aBHCHMOCTH BCEX yacTel buocdepsl 3eMin.
PA3JIEJI I
JBOJIIOLHUSA JKMBOT0 MUPa Ha 3emJre. (28 u)
Tema 1. Oougue 3aKkonomeprocmu pazeumus Hcueoit npupo/lot
Muoroo0pasue xuBoro Mmupa. OCHOBHBIE CBOWCTBA JKUBBIX CHCTEM.
BxonHas koHTposbHas paboTa.
Pa3Butne Ouonoruu B JOMapBUHOBCKUN TMepuoiA. ['OCMOACTBO B HayKe MPEACTABICHHN 00 «M3HAYAIBHOW II€JI€CO00pa3HOCTH» U HEM3MEHHOCTU >KHUBOU
npupoabl. Padotel K. Jlunnes no cucrematuke pactenuil u xuBoTHbIX. Tpyasl XK. KioBee u XK. ne Cenr-Unepa. OBomonnonnas teopus XK.-b. Jlamapka.
[lepBbie pyccKre IBOJIOLMOHUCTHI.
[Ipennoceiku Bo3HUKHOBeHMs yueHUs Y. JlapBuHa: TOCTM)KEHHUS B OOJIaCTM €CTECTBEHHBIX HAyK, SKCHeIMIMOHHBbIN Matepuan Y. JlapBuna. Yuenue Y.
JlapBuHa 00 UCKYCCTBEHHOM OTOOpE.
Vuenue Y. JlapBuHa 0 ectecTBeHHOM 0oTOOpe. Bua — sBomonmonHas eauHuna. BeeoOmas MHAMBUAYaIbHAS W3MEHYMBOCTh M M30BITOYHAs YMCICHHOCTD
noromcTBa. bopn0a 3a cymiecTBOBaHUE U €CTECTBEHHBIN 0TOOD.
I'eHeTka M 3BOMIOLMOHHASA TEOPHs. DBOJIOLHMOHHASA pOJIb MyTaluid. bHosornueckwii BUJ — Ka4eCTBEHHBIM 3Tal 3BOJIONMH. BUJ Kak reHETHYeCKH
M30JIMpOBaHHAs CUCTEMA; PETIPOTYKTUBHAS M30JISLUS U ee MeXaHU3Mbl. [lonysiuoHHas CTpyKTypa BHUJIA; SKOJOTMUYECKHE U TeHETUYECKUE XapaKTePUCTUKU
nonyssanui. [lomyanus — sneMeHTapHast 9BOJIOLMOHHAS €INHALIA.
MuxkposBosntornus. [TyTi u ckopocTs BUA000pazoBaHus; reorpaduyeckoe U 3KOJIOTHYECKOe BUI000pa30BaHHUE.
MakposBosonust. ['aBHbIe HarpaBlieHHs] 3BOJIIOLMOHHOTO Ipolecca. buonoruueckuili nporpecc u 6monorudeckuit perpecc (A. H. Cesepuos). Ilyrtu
JOCTHKEHHs] OMOJIOrMYECKOro mporpecca.
JlemoHcTpanus. bruorpadun yueHsix, BHECIINX BKJIAJ B pa3BUTHE IBOJIIOMOHHBIX uaen. XKusupb u nestensHocts XK. -b. Jlamapka.
Hemonctpanus. buorpagpus Y. Japsuna. MapipyT u KOHKpeTHbIe Haxoaku Y. JlapBrHa Bo BpeMs ITyTeIIeCTBUS Ha Kopadie «buriby.



Jemonctpanusi. CXeMbl, HILTIOCTPUPYIONIHE TTporiecc reorpaduyueckoro Bumoodpazoanus. [lokas )KUBBIX paCTCHUHN M KUBOTHBIX; TepOapueB U KOJIJICKIIHM,
MOKAa3bIBAIOLINX WHIAMBUAYAIbHYI0 U3MEHYMBOCTH W Pa3HOOOpaszue COPTOB KYJIbTYPHBIX PACTEHUN M MOPOJ IOMAIHUX >KUBOTHBIX, a TaKXKE pPEe3yJIbTaThl
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpesie OOUTaHUs U pe3ysIbTaThl BUI000Pa30BaHMUS.

Jemonctpauus. IIpumepbl rOMOJOTMYHBIX M AHAJIOTMYHBIX OPraHOB, MX CTPOCHHE M IPOUCXOXKJIECHHE B Iporecce oHToreHeza. COOTHOLIEHHE MyTen
MIPOrPECCUBHOI OMOJIOTUYECKON 3BOTIONUU. XapaKTEPUCTUKA MPECTaBUTENEH )KUBOTHBIX U PACTEHHI, 3aHECEHHBIX B KpacHyI0 KHUTY U HaXOASIIUXCS MO
OXpaHOW roCyIapCTBa.

JlaGopaTopnas padora Ne 1. MzyueHne n3aMeHYMBOCTH, KPUTEPHUEB BUA, PE3YJIbTATOB UCKYCCTBEHHOTO OTOOpA HA COPTaxX PACTCHUM.

JlaGopaTopnas padora Ne 2. Vzyuenue npucrnocobJIeHHOCTH OPraHU3MOB K cpeie OOMTaHusl.

OcnosHule nonamus. DBoronus. Bu, nomynsamus; ux kputepun. bops6a 3a cymectBoBanue. EctecTBeHHBIN 0TOOp Kak pe3ynbTaT O0phObI 3a CyIIeCTBOBAaHHE
B KOHKPETHBIX YCIOBUSIX Cpeibl 00MTaHUs. «BOITHBI )KU3HWY»; UX IPUYUHBI; TYTH U CKOPOCTH BUI000pa3oBanus. MakposBouonus. buonornyeckuit mporpecc u
ouonoruueckuii perpecc. Iyt goctuxeHuss OGMOIOTHYECKOro MIporpecca; apoMopdosbl, WauoaganTaluu, o0Iias AereHepanus. 3HadeHue pabor A. H.
Cesepiiona.

Ymenus. Ha ocHOBe 3HaHMS ABIIKYIIUX CHJI HBOJIOLNHU, X OMOJOTHYECKON CYITHOCTU OOBSACHATH MPUUYMHBI BOSHUKHOBEHHUS MHOT00Opa3usi BUIOB >KHUBBIX
OpPTaHU3MOB U UX HMPUCTIOCOOICHHOCTH K YCIIOBHSIM OKPY/KAIOLIEH CPEIBI.

Meorcnpe/[memnvie ceasu. Ucmopus. Kynsrypa 3anaanoii EBponsl konma XV u neppoii nonouasl X VII B. KynbTypa nepBoro neprojia HOBOil HCTOPHUH.
Benukue reorpaduueckie OTKpeITUS. DKoHOMUYecKas ceocpagus 3apy0dexnbix crpad. Hacenenue mupa. ['eorpadus Hacenenust Mupa. TecToBasi KOHTPOJIbHAS
pabora Ne 1.

Tema 2. Bo3znuknoeenue u pazeumue ycu3Hu Ha 3eme

Opranudyecknii MUp Kak pe3yibTaT 3BOJIOLMH. BO3HMKHOBEHHE M pa3BUTHE XKU3HM Ha 3emie. XUMHUYECKUll, mpeadouosornyeckui (treopus akaa. A. M.
Omnapuna), OMOJIOTMUECKUI U COLMANIbHBIN 3TaIlbl Pa3BUTHS )KUBOI MaTepuu.

duoreHeTHYECKUE CBSI3U B )KUBOW MIPUPO/IE; €CTECTBEHHAs! KJIaCCU(PUKAIMS KHUBBIX OPIraHU3MOB.

PazButue xxu3nu Ha 3emiie B apXeUCKyI0 U MPOTEPO30MCKYI0 Apbl. [lepBrie cnespl sxu3Hu Ha 3emiie. [losBlieHNE BCeX COBPEMEHHBIX THIIOB OECTIO3BOHOYHBIX
KUBOTHBIX. [IepBbie XOproBbIe. Pa3BUTHE BOAHBIX PACTEHHN.

Pa3Butne xu3HN Ha 3emiie B NAJIE030MCKYIO 3pY. DBOJIOLUS PACTEHUI; MOSBIEHUE MEPBBIX COCYAUCTHIX PACTEHUIl; MAaIOPOTHUKH, CEMEHHbIE TAaIOPOTHUKH,
roJI0OCEMEHHbIE pacTeHUs. BO3HHKHOBEHNE TO3BOHOYHBIX: PhIObI, 36 MHOBO/IHBIE, TPECMBIKAIOIINECS.

Pa3Butne xu3Hu Ha 3emiie B Me3030icKyto 3py. [losiBieHne u pacrnpocTpaHeHHE MOKPBHITOCEMEHHBIX pacTeHui. Bo3HUKHOBEHHE MTHUI] U MJIEKOMUTAIOIINX.
BrimMupanue ApeBHUX TOJIOCEMEHHBIX PACTEHUH U IPECMBIKAIOIIUXCSL.

PazButue xu3HM Ha 3emiie B KaHHO30MCKYIO 3py. BypHOe pa3BuTHe IIBETKOBBIX pacTeHHUil, MHOroo0pasue HaceKOMBIX (IapajuienbHas dBoJtonus). Pa3surue
IUTALlEHTapHBIX MJIEKOMMTAOIINX, OSIBJIEHNE XUITHBIX. Bo3HNKHOBEeHNE npuMaToB. [losiBieHne nepBbIX npencraBuTeneil cemeicrsa Jlronu. YeTBepTUdHbIN
MIEPUOJI: HBOJIOMS MIEKOMUTAIONMX. Pa3BuTHE NpUMaTOB: HalpaBJIeHUs 3BOJIIOLUY yesnoBeka. O0Iure Mpeiku YenoBeKa U 4e0BeKOoOOpa3HbIX 00e3bsH.
[TpoucxoxkaeHue yenoBeka. MecTo denoBeka B )KuBoi ipupojie. Cucremarnveckoe mosoxkeHune Buaa Homo sapiens B cucreme sXxMBOTHOTO Mupa. [Ipu3Haku u
CBOMCTBA 4eNIOBEKa, MO3BOJISIONINE OTHECTU €0 K Pa3jMYHbIM CUCTEMATHUECKUM TPYIIaM [apcTBa )KMBOTHBIX. CTaauu 3BONIIOIMH YEJIOBEKa: IPEBHEHIIIHMA
YEJIOBEK, IPEBHUI YEIOBEK, ITEPBHIE COBPEMEHHBIE JTHO/IU.

CaoiicTBa 4elnoBeka Kak Ouojormdeckoro Bujaa. [lomyssimuoHHas CTpykTypa Buaa HOMOSapiens; deigoBedecKHe pachl; pacooOpa3oBaHUE; SIUHCTBO



MIPOMCXOXKICHHS pac.
CBoiicTBa 4elloBeKa Kak OMOCOIMAIBHOTO CYIECTBa. J[BYOKYyIIME CHIIBI aHTpororene3a. @. DHreabc 0 pojiu Tpyla B MpoIecce MpeBpaiieHusi 00e3bsHbI B
yenoBeka. Pa3BuTHe uieHOpa3feNbHOMl pedyH, CO3HAHHA U OOIECTBEHHBIX OTHONICHUH B CTAHOBJICHMM YelOBeKa. B3auMOOTHOIIEHHE COLMAIbHOTO U
OHMOJIOrMYECKOr0 B IBOJIOLIUY YeIOBeKa. AHTHHAY4YHasl CYIIHOCTh «COLMAIBHOIO TapBUHU3Ma» U pacu3ma. Beaynas posib 3aKOHOB OOILLIECTBEHHOW JKU3HU B
COLIMAJIBHOM IPOTPECCE YETOBEYECTBA.
Bbuonornveckue CBONCTBA YeIOBEYECKOTO O0IIECTBA.
TecroBas koHTposibHAsA paboTa Ne 2.
Jemoncrpauus. Penponykuus kaptun 3. bypuana, otpaxaromux (ayHny u ¢uopy pa3iuyHbX 3p U neprofoB. CXeMbl pa3BUTHS LAPCTB KUBOU MPUPOIHL.
OxaMeHenocTH, OTIEYaTKU PaCTeHUH B APEBHUX MOPOJaXx.
JdemoHcTpanusa. Moenu CKeJIeTOB YEI0BEKA U MO3BOHOYHBIX KUBOTHBIX.
OcHosHnvie nouamus. Pa3BuTHE XUBOTHBIX M PAaCTEHUW B pa3jIMYHbIE MEPUOJbl CyHIECTBOBaHMs 3emiu. [locrerneHHOe yCloKHEHHE OpraHu3alud u
MPHUCIIOCOOJICHHE K YCIIOBUSM CPE/Ibl )KUBBIX OPTraHU3MOB B Ipoliecce 3Boionuu. [Ipoucxoxienue uenoseka. JIBuxkyIue cuiabl aHTponoreHesa. Posb Tpyzaa B
mpolecce npeBpaiieHus 00e3bsHbI B YenoBeka. YenoBeueckue pachl, UX eqUHCTBO. KpUTHKa pacu3Ma U «COIHAIbHOTO TapBUHU3MAY.
Vmenus. Vicnonb30BaTh TEKCT yu4eOHHWKA M Y4EOHBIX MOCOOWH IUIsl COCTaBJICHUS TaOJIUI, OTPAKAIOMIMX 3TAlbl PAa3BUTHUS JKU3HU Ha 3emile, CTaHOBIICHHS
yenoBeka. Vcnonp30BaTh TEKCT ydeOHMKA JUIsi paOOThl ¢ HaTypalbHBIMH OOBekTamH. JlaBaTh apryMEHTHPOBAaHHYIO KPHUTHKY pacu3Ma U «COIHAIBHOTO
JApBUHU3MaY.
Mescnpe/Imemnuie cesasu. Dusuyeckas ceocpagus. IcTopus KOHTUHEHTOB. Jkonomuueckas 2eocpagus. Hacenenne mupa. I'eorpadus HaceneHus: Mupa.
PA3JIEJI 11

CTpyKTypHasi OpraHu3anus ;KHBbIX OPraHU3MoOB (24 1)
Tema 1. Xumuueckan opzanu3ayus Hcueozo
DeMeHTHBIN COCTaB >KMBOTO BellecTBa Omocdepsl. PacnpocTpaHeHHOCTh 3JEMEHTOB, MX BKJIaJ B 0Opa3oBaHME XUBOH MaTepHUH M OOBEKTOB HEKHMBOM
npupoabl. Makpo3JIeMeHThI, MUKPO3JIEMEHTBI; UX BKJIaJ B 00pa30BaHHE HEOPraHWYECKUX M OpraHMYECKHX MOJEKYJ >KMBOro BemiecTBa. Heopranmueckue
MOJIEKYJbl JKMBOI'O BELIECTBA: BOJA; XMMHUYECKHE CBOMCTBA M OHOJIOTHYECKAs pOJIb: PACTBOPUTENb THIPO(UIBHBIX MOJEKYJ, cpeAa MPOTEKaHUS
OMOXMMHYECKUX MPEBPAILEHUH, POJIb BOJIbI B TEIIOPErYISIUU U Ap. COJIM HEOPraHUYECKHUX KUCIIOT, X BKJIaJ B 00€cIedeHHe IPOLECCOB KUZHEACSITENbHOCTH
U MojJiep>KaHrue romeocTa3a. Posb KaTHOHOB ¥ aHMOHOB B 00€CIIEYEHUH MPOIIECCOB KUZHENEATENBHOCTH. OCMOC U OCMOTHYECKOE JIaBJICHHE; 0CMOTHUECKOE
MOCTYIUIEHHE MOJIEKYII B KJIETKY. [ By(epHble cucTeMbl KIeTKH U OpraHu3Ma. |
Opranudeckrie MOJEeKybl. bronorndeckue moiuMepsl — OEIKU; CTPYKTYpHAs opraHuzanus, (IepBUYHasi, BApUaHThl BTOPHYHOM, TPETHYHAS U YETBEPTUIHAS
CTPYKTypHasi OpraHM3alus MOJIEKYJ Oelka M XMMHYECKHe CBs3M, UX ylepxkuBaromue). CBoiicTBa OenkoB: neHarypaius (oOpaTumas M HeoOpaTHMas),
penarypanus. OyHKIMKM OENKOBBIX MOJIeKyNl. buonorndyeckue xaraau3aTopbl — OeNKH, MX KiaccH]UKalus, CBOMCTBa U poiib B 00ECIIEYEHUHU IMPOLECCOB
KHU3HEEATSTbHOCTH. YTJEBOJAbl B JKU3HU PACTEHUH, >KUBOTHBIX, 'PHOOB M MHKpoopraHusmMoB. CTpoeHHe M OHONOrudeckas pojib OHOMOIUMEPOB —
noyincaxapuioB. JKUpbl — OCHOBHOHM CTPYKTYpHBI KOMIIOHEHT KJIETOUHBIX MEMOpaH M MCTOYHMK dHepruu. OCOOEHHOCTH CTPOEHUs >KUPOB U JIUIKIOB,
JIeXKAIIe B OCHOBE MX (DYHKIIMOHAIBHOW aKTMBHOCTH Ha YPOBHE KIIETKH M 1einocTHoro opranm3ma. JJHK — monexkynbl HacieacTBEeHHOCTH. YPOBHHU
CTPYKTYPHOM OpraHW3aIH; TeHETHYECKUNA KO, CBOicTBa kKoaa. Penymmukanus JIHK, nepemaua nacnenctBeHHON WHGOPMAIMK W3 TTIOKOJICHHS B TIOKOJICHHUE.
[lepenavya wacnencrBeHHOW wHMOpManuu w3 siapa B nutorasMmy; Tpanckpuniusa. PHK, crpyktypa u ¢yHkmuu. MHbOpManMoOHHBIE, TPaHCIOPTHEIE,



pubocomansubie PHK. «Maibie» Moniekynbl 1 UX posib B OOMEHHBIX Ipolieccax. ButaMuHbl: cTpoeHne, HCTOYHUKH MOCTYIUICHUS, PYHKIUN B OpTraHU3ME.
JemoncTpanusi. O0beMHbIE MOJIENH CTPYKTYPHON OpraHU3allMd OMOJOTHYECKUX MOJUMEPOB: OCNKOB W HYKJIEMHOBBIX KHCIIOT; UX CPAaBHEHHE C MOJEISIMU
HCKYCCTBEHHBIX IMOJIUMEPOB (ITOJIMBUHUIXIIOPU).
Tema 2. Oomen eewgecme u npespaujenue IHepeuu
OOMeH BellecTB U MpeBpallleHre YHEPTUH B KJIeTKe. TpaHCHopT BelecTB uepe3 KieTounyo memOpany. [IuHo- u parounto3. BHyTpukieTrouHoe nuiieBapeHue
Y HaKOIUIEHUE SHEPTHH; PACUICTIIICHHUE TIIOKO3bl. BHOCHHTE3 OENIKOB, JKUPOB U YIiIeBOAOB B KieTke. DoTocuHTe3. XeMOCHHTES.
Ymenusn. OOBACHATH PUCYHKM M CXEMBI, NpEACTaBICHHbIE B yueOHUKE. CaMOCTOATEIBHO COCTaBISATh CXEMbI IPOLECCOB, MPOTEKAIOIIUX B KIETKE, U
«IPUBS3BIBATEY» OTIENBHBIC WX ITANbl K PA3IMUYHBIM KJICTOYHBIM CTPYKTypaM. VIUTFOCTpUPOBATH OTBET MPOCTEUIIUMH CXEMaMU M PUCYHKAMHU KIIETOYHBIX
CTpyKTyp. PaboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJIATH MPOCTEHININE MPETapaThl I MUKPOCKOIMMYECKOTO UCCIICAOBAHMS.
Meosicnpe/Imemnvie ceasu. Heopeanuueckasn xumusa. Xumudeckue cBsizu. CtpoeHue BeniecTBa. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. Opeanuueckas
xumus. TIpuHIUIBI OpraHU3aMH OPTaHUYECKUX COSAMHEHUN. YTIEBOJIbI, KHUPbI, OCNKH, HyKIEHHOBBIE KUCIOTHI. Du3uka. CBOWCTBA )KUIIKOCTEH, TEIIOBbIE
SIBJICHUS. 3aKOHBI TEPMOIUHAMUKHU.
Tema 3. Oouue npunyunsvl KiemouHoll OP2aHu3ayuu
[Ipeamer u 3amaum uTosorur. MeToabl H3y4eHHUsI KJIETKU: CBETOBAs U SJICKTPOHHASI MUKPOCKOMUS; OMOXUMUYECKHE U UMMYHOJIOTMUECKHE METOIbl. [[Ba Tuma
KJIETOYHOM OpraHU3aluu: NPOKapUOTUYECKHE U SYKapUOTHUECKHUE KIIETKH.
Kinerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €MHUIIA XKUBBIX Oopranu3mMoB. KieTounas teopust crpoeHus opranu3zmMoB. OO01i1e NPUHLIMIIBI OPTaHU3aluY KIIETOK.
Crpoenne knerku. Knerounsie MemOpanbl. OpraHOUIBI IIUTOILIA3MBL: SHAOIIA3MATHYECKAs CETh, pPUOOCOMBI, KOMILIEKC | 0JIbIKH, TM30COMBI, MUTOXOHIPHUH,
TJIACTU/IBI, KIIETOYHBIN LEHTP, PECHUYKU U KTyTUKU. KierouHoe siapo; smepHast 000J0YKa, XPOMATHH, SAPBIIMIKO U SAEPHBIN COK. XPOMOCOMBI, KapUOTHIL.
Jlenenue xierok. [IoHATHE 0 MUTOTHYECKOM IHKIIE: HHTEp]a3a 1 mpoIecChl, MPOUCXOAAIIHE B Hell, mpodasa, meTadasa, anadasa u tenodasza. buonornueckuii
CMBICH U 3HaU€HUE MHUTO3a. JKU3HEHHBIH UK KJIETOK; MOHATHE O AuddepeHIupoBKe.
[TpokapuoTsl. OCHOBBI OpraHM3aIH MPOKAPHOTHUYECKON KieTKU. CTpoeHHEe IUTOIIa3Mbl OAKTepUANIbHOM KIIETKH; JIOKanu3aus (GEepPMEHTHBIX CHUCTEM H
opranusanus Merabonusma y npokapuor. ['enernyeckuii anmnapar 6akrepuii. OCOOEHHOCTHU KU3HEAEATENIbHOCTH OaKTepuil: aBTOTPO(HBIE U TreTepOTPOdHbIE
OakTepuu; a’poOHBIE M aHadpOOHBIE MUKpoOpraHu3Mbl. CriopooOpa3oBaHue W ero Ouonoruyeckoe 3HaueHue. PazmHokeHune. Mecto U poJib TPOKapHUOT B
OuoIeHo3ax.
HexkneTtounsie GopMbl )KU3HH — BUPYCHI, OakTeprodaru; CTpoeHue, B3aUMOEHCTBHE € KJIETKON-X03I1HOM, BOCIIPOU3BE/ICHUE.
TecroBast koHTposibHAs paboTa Ne 3.
demoncTpanus. [[puHuunuanbable CXeMbl YCTPOHCTBA CBETOBOTO M 3JIEKTPOHHOTO MUKpOCKona. CxeMbl, WIUTIOCTPUPYIOIIME METOAbI TpenapaTUBHOM
OMOXVMHH U UMMYHOJIOTHH.
Jemoncrpanus. Monenn kietku. CXeMbl CTPOSHHUS OPTaHOUI0B PACTUTEIHHON U )KUBOTHOU KIETKU. MUKpOIpenaparsl KJIETOK PACTeHUMN, )KUBOTHBIX U
rpuboB.
JlaGoparopHas padora Ne 3. M3ydyeHune CTpOCHUSI PACTUTEIBHON U )KUBOTHOM KJIETKHU O] MUKPOCKOITOM.
PA3JIEJI 111

Pa3mHokeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (6 1)

Tema 1. Dopmul pazmMHoIHCEHUA OP2AHUIMOB



CymHocTh U (GOpMBI Pa3MHOXKEHHSI OpraHu3MoB. becmosoe pa3MHOXXEHHWE PACTEHMH W KUBOTHBIX. [l0JIOBO€ pa3MHOXKEHWE >KUBOTHBIX W PACTCHHUIA,
o0pa3oBaHME MOJIOBBIX KJIETOK, OCEMEHEHHE U OIUIOA0TBOPEHHE. bronornyeckoe 3HaueHNe MOJIOBOI0 Pa3MHOKEHMSL.
Tema 2. Ocnoewvt 6uonocuu pazeumus
WupuBuyanbHOE pPAa3BUTHE MHOIOKJIETOYHOIO OpraHu3Ma. OMOpUOHalIbHOE U NOCTAIMOpHOHaNbHOE pa3zBuTHe. OCOOEHHOCTH M NEpUOIU3ALUSL
SMOPHOHAJIBHOTO Pa3BUTHUSA. Perymsmus 3apoasiieBoro pa3zsutus. [leproabl mocTaMOpHOHANBHOTO Pa3BUTHSL: 10-
PENPOIYKTUBHBINA, PENPOAYKTUBHBIA M TOCTPENpPOAYKTHBHBIH. OOIIMe 3aKOHOMEPHOCTH WHAWBUIYAIBHOTO PAa3BUTHUS >KUBOTHBIX. Pa3BuUTHE pacTeHHIA.
Jemoncrpauus. Pororpaduu, OTpaxaromue MOCIEACTBUS BO3ACUCTBUI (PaKTOPOB Cpeabl HA Pa3BUTHUE OPraHM3MOB. CXeMbl M CTaTUCTUYECKHE TaOIHIIbI,
JIEMOHCTPHPYIOIIHE MTOCIEACTBUS YIOTPEOICHHUS allKOT0JIsl, HAPKOTUKOB M Tabaka Ha XapaKTep pa3BUTHS IPU3HAKOB U CBOWCTB Y IIOTOMCTBA.
OcnosHovle nonssimus. OCHOBHBIE CBOMCTBA KUBBIX CUCTEM: METaOOIU3M, CaMOPETYJISIUS, pa3ApaXKUMOCTh U JIBUKEHUE. DTalbl YSMOPHOHAILHOTO PAa3BUTHUS
pacTteHuil U KUBOTHBIX. [leprobl TOCTIMOPHOHAIBHOTO pa3BUTUA. buosornyeckas npoaoDKUTENIBHOCTD KU3HU. BiusHue BpeqHbIX BO3AEHCTBUM KypeHHUs,
yIoTpeOIeHUs: HAPKOTHKOB, JIKOTOJIsA, 3arPSA3HEHHS OKPY)KAIOIIEH cpe/ibl Ha pa3BUTHE OpraHW3Ma U MPOJOKUTENILHOCTD JKU3HU.
Ymenusa. OOBsCHATH 00IIME 3aKOHOMEPHOCTH MPOLIECCOB METa00IM3Ma B KHUBBIX CUCTEMaxX Pa3IMYHOI0 MepapXxHyecKoro ypoBHs. JlaBaTh XapaKTEpUCTUKY
COCTOSIHUIO TOMEO0CTa3a U 3HaTh CIOCOOBI ero nojjaep:kanus. IIpuBoanTh NpUMephl pa3InyHbIX CIIOCOOOB BUKEHUS OPraHU3MOB M OPUEHTUPOBATHCS B €r0
MexaHu3Max. OOBSACHATH IPOLIECC Pa3BUTHUS )KUBBIX OPIaHU3MOB KaK pe3y/bTaT OCTENIEHHON peanu3aliy HaclaeICTBEeHHOM nHpopMmanuu. Pa3nuyars u qaBathb
XapaKTepUCTHKY MEPHOJaM OHTOTEHE3a M YKa3bIBaTh (haKTOPHI, HEOIArONPUATHO BIMSAIONINE HA KAKIBIH M3 3TAllOB Pa3BUTHSI.
Mesicnpe/Imemmnvie ceazu. Heopeanuueckas xumus. OXpaHa Npupoabl OT BO3AEHCTBUS OTX0/10B XUMUUECKHUX NPOU3BOACTB. Pusuka. MexaHn4ecKoe IBUKEHHE.
3axonbl HproToHa. Cuiia ynpyrocTtu, cujia TpeHHUs. DJeKTpOMarHuTHoe mnosie. MoHusupyrolee n3iydyeHue, NOHITHE O J103€ M3JIY4YEHHUS UM OMOJOTrMuecKOn
3aIUTe.
PA3JIEJI IV

HaciencTrBeHHOCTh M H3MEHYMBOCTD (22 1)
Tema 1. Hcmopusa npedcmagienuil 0 Haci1e0CmeeHHOCmu U USMEHYUBOCHU. 3aKOHOMEPHOCIU HACIE0CIMEEHHOCIU
[IpencraBienust ApeBHUX O POJACTBE M XapakTepe INepeiayd MPU3HAKOB U3 MOKOJIEHHS B MOKOJEHUE. B3risabl cpelHEBEKOBBIX YYEHBIX Ha IPOL] €CChl
HacJIeIOBaHUsI MPU3HAKOB. JTambl pa3BuTus reHeTuku. OTkpeiTue I'. Menaenem 3akoHOMEepHOCTEN HaclIe0BAHUS IPU3HAKOB.
I'uOpunonoruueckuii METO U3y4eHUs HacIeICTBEHHOCTH. MoHOornopuaHoe ckpermybanue. [lepBblil 3akoH MeHenst — 3akoH JOMUHUPOBaHUs. BTopoii 3aKkoH
Menpenss — 3akoH pacuiervieHus. [lonHoe u HemonHoe TOMUHHpPOBaHUE. 3aKOH YHMCTOTBHI TAMET M €ro IUTOJOorndeckoe 000CHOBaHUE. MHO)KECTBEHHBIE
aiseny. AHanu3upyolee cKpemrpanye. JJuruopuanoe u nonuruopuaHoe CKpeluBaHue; TpeTuil 3aKkoH MeHiens — 3aK0H He3aBUCUMOTI0 KOMOMHHUPOBAHMS.
Coznanne XxpoMOCOMHON TeopuH HaciieACcTBEHHOCTH T. Mopranom. Poinb oreuecTBeHHBIX yueHbIX B pa3Butuu renetuku (H. . Basunos, H. K. Konsios, A. C.
Cepebposckuit, C. C. UerBepukos, C. H. /laBuaeHKOB).
Tema 2. 3akonomepnocmu uzmenuusocmu. Cenexkyus.
I'enoTunmnueckass U3MEHUNBOCTb. MyTanuu. ['eHHbIE, XPOMOCOMHBIE U T€HOMHbIE MyTanui. CBONCTBA MyTallMii; COMaTUYECKUE U T€HEPATUBHBIE MYyTallUH.
Heiitpaneubeie mytauuu. [lomyneranbHble U JeTanbHble MyTaluu. [I[puyvHbI U 4acToTa MyTalMil; CIOHTaHHbIE U MHIYLIUPOBAHHbIE MYTallUU, MyTar eHHbIE
¢dakropsl. Genotunuueckuii r3¢ ekt myraunii. Henacnencrsennas (MoAuQpUKalMOHHAS) U3MEHUYMBOCTh; CBOMCTBa MoauduKanuu. Poib ycnoBuil BHeUIHEH
Cpelbl B Pa3BUTUU U NPOSIBICHUH ITPU3HAKOB U CBOMCTB. CeNneKus pacTeHU U )KUBOTHBIX.
Hemoncrpauus. Kaptel xpomocom denioBeka. Po10CI0BHBIE BBIIAIOMIMXCS TPEACTABUTENEH KYIbTYPHI.



JdemoncTpanus. [Ipumeps MmomuduKannoHHON H3MEHUYNBOCTH.
JlemoHcTpanusi. XpoOMOCOMHBIE AHOMAJIMH YeJIOBEKa U UX (DEHOTUIIMYECKUE MTPOSIBICHHUS.
IIpakTnyeckas padora PenieHne reHeTHYECKHX 33124 U COCTaBJIEHUE POJIOCIOBHBIX.
JlabopaTopHas pa6ora Ne 4. M3yuenue nu3mMeHYHBOCTH. [locTpoeHHEe BapHaIllMOHHOW KPUBOU (pa3Mepbl JUCTHEB PACTECHUHN, aHTPOIIOMETPUYECKUE TaHHBIC
yYaImxcs).
OcnosHuvle nousmusa. I'en. ['eHOTHIT KaKk cucTeMa B3aMMOJEHCTBYIOIIMX T'€HOB opranusma. [Ipu3Hak, CBOHCTBO, ()eHOTHN. 3aKOHOMEPHOCTH HACJIEIOBAHUS
IIpU3HAKOB, BbIABIEHHBIE [. Menaenem. XpomocomHas Teopus HacieacTBeHHOcTH. CreruieHHoe HacienoBaHue; 3akoH T. Moprana. ['enernueckoe
OIpeJielIeHUe ToJia y JKMBOTHBIX M pacTeHuid. M3meHumBocTh. HacienacTBeHHass W HeHacHeICTBEHHAs M3MEHUMBOCTh. MyTanMoHHAas ¥ KOMOWHATHBHAs
M3MeH4YMBOCTh. Moaudukanuu; Hopma peakuuu. Cenexius; rudpunuzanus u oroop. ['ereposuc u nonummonus, ux 3uadenue. Copt, mopoza, ITamMM.
Ymenus. OObACHATH MEXaHU3MBI II€pelaul MPU3HAKOB U CBOMCTB M3 MOKOJEHUS B OKOJIECHUE, a TAK)KE BO3HUKHOBEHHE OTJIMYMHA OT POJUTEIbCKUX (OpPM Y
noToMKOB. COCTaBJIATh MPOCTEHIINE POJOCIOBHBIE M pellaTh IeHeThdeckue 3aaadyd. [loHMMaTe HEeoOXOAMMOCTb pPa3BUTHsS TEOPETUYECKOH I'€HETHKH MU
MPAKTUYECKON CENEeKIMH 1151 OBbIMEHHS 3()()EKTUBHOCTH CEIbCKOX03IHCTBEHHOTO POU3BOCTBA U CHUKEHUS C€0ECTOMMOCTH ITPOAOBOJILCTBHSL.
Mescnpe/Imemnuie cesasu. Heopeanuueckas xumus. OXpaHa NpUpoJIbl OT BO3AEHCTBHS OTXO0B XMMUYECKUX NMPOU3BOACTB. Opeanuyeckas xumus. CTpoeHUE U
¢GbyHKIMK oOpraHuYecKkux Moiyiekyn: Oenku, HykienHoBble kucnotel ([JHK, PHK). Q@usuxa. JluckperHocTs snekTpudeckoro 3apsga. OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CTaTHdyecKuil XapakTep 3aKOHOB MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. PeHtreHoBckoe uznydenue. [lonstue o nose
M3Iy4YEeHUsI M OMOJOTMYECKON 3aIlInTe.
PA3JIEJA V

B3anMooTHOIIeHNs opranu3Ma u cpeabl. OCHOBBI 3K0J10ruH. (15 1)
Tema 1. llpunyunvl opzanusayuu dxcusnu Ha nawei naaneme. buocgepa
[Tonstue o 6uocdepe. Ctpykrypa u dpynkiuu ouocdepsl. Kommnonentst 6uochepsl. XKuboe BemiectBo 6nochepsl. EcrecTBeHHas cructeMa KiacCu(pUKaIuu
’KHMBBIX OPIraHU3MOB KaK OTpaK€HHE MX 3BOIIONMU. [{apcTBa )KMBOM NMPUPOJIBL: TPOKAPHOTHI, IPUOBI, pacTeHUs U KHUBOTHBIE. Mlepapxuyeckas cucrema
OpraHu3aly OpraHu3MOB.
JlemoHcTpanusa. CxeMbl, OTpakarolliie MHOTOYPOBHEBYIO OpraHU3aIUIO KUBOTO (OpraHU3MEHHBIN, ONOIIEHOTHYECKHUI U OrnochepHbIl ypoBHH). CXeMBl,
OTpaXkarolllue CTPYKTYpy Onoc@epbl U XapaKTepU3yIOIIHME €€ OTJENIbHbIE COCTaBHbIE YacTU. TaOauIsl BUOBOIO COCTaBa U pa3HOOOPA3Hs )KUBBIX OPraHU3MOB
6uocgepsl. Cxembl KpyroBopoTa BEIIECTB B IPUPOJE.
Ocnognvie nonsamus. Heopranmdeckue 1 opraHMuecKrue MOJIEKYJIbI U BEILIECTBA; KJIETKa, TKaHb, opraH. [loHsTHE 0 11ennocTHOM opranuzme. Bun u nonynsuus
(ob6uue mpencrasnenust). buoreonenos. buocdepa.
Tema 2. Bzaumoomnowenus opzanuimos u cpe/lvt ooumanusn
EcrecTBeHHbIe cO00IIECTBA KHUBBIX OPraHU3MOB. broreorieno3sl. KoMnoHeHTH! OMOTreo1eH030B: MPOIyLIeHThl, KOHCYMEHTBI, peAyLIeHThl. BUOIIeHO3bI: BUI0BOE
pasHooOpasue, INIOTHOCTh MOy, Onomacca.
Abuotnyeckue gpaktopsl cpenbl. Poib TemnepaTrypsl, OCBEIEHHOCTH, BIAXXHOCTU U APYTUX (PAKTOPOB B KUZHEAEATEIBHOCTH coo011ecTB. IHTEHCUBHOCTD
necTBus GakTopa; orpaHUYUBaroluil paktop. BzanmonelictBre (pakTopoB Cpe/ibl, IPeIebl BBIHOCIUBOCTH.
buotnueckue akropsl cpeasl. Llenu u cetn nutanus. Jkonornyeckas nupamuia yuces onomaccsl, 3Hepruu. CmeHa 6uoneHo30B. [IpuanHbl cMeHbI
OMOI1IeHO30B; (POPMHUPOBAHHUE HOBBIX COOOIIECTB.



®opMbl B3aMMOOTHOIIEHUIM MeX Ay opranu3mMamu. [103uTuBHBIE OTHOLIEHHUSI — CUMOMO03 (KOoOonepalus, MyTyalli3M, KOMMEHCAIU3M). AHTHOMOTHYECKHE
OTHOIICHHUS: XUIIIHUYECTBO, Mapa3uTU3M, KOHKypeHIIUs. HelTpaabHble OTHOIIEHNS — HEUTPaTU3M.

Tema 3. Oxpana npupo/let

AnTponoreHHsie (hakTopbl BO3ACHCTBUS Ha OMOLIEHO3BI (POJIb YelloBeKa B Mpupoe). [Ipodaembl paliioHaIbHOTO TPUPOIOTIOIL30BAHUS, OXPAHbI IPUPOIBI:
3aIuTa OT 3arpsi3HEeHUH, COXpaHEHHE ATAJIOHOB U MaMATHUKOB IPUPO/Ibl, O0ecTieueHUe NPUPOAHBIMU pECypcaMy HaceIeHUs IIaHeThl. Mepbl 1o 00pa3oBaHuIo
9KOJIOTMUYECKUX KOMILUIEKCOB, 3KOJIOTMYECKOe 00pa3oBaHUeE.

MHNOBTOPEHUE. OBOBIIEHHUE. (6 4)

HToroBasi KOHTPOJILHAs padoTa.

Y4yeOHO-MeTO HYECKOE 00ecTieueHue
B nensix peanuzanun yaeOHOTO Kypca UCTIONb3YIOTCS:
Meroanueckue u yueOHbIe TOCOOUs:
1. Buonorus. 9 knacc: noypounsle riansl no yueonuky C.I'. Mamonros, B.b. 3axapos, H.M. Conuna / aBT. - coct. M.M. I'ymentok. Boarorpan: Yuuresns,
2008. - 331 c.
2. IIporpammsl 11st 001e00pa3oBaTeNbHbIX yupexaeHuid. buonorus. 5-11 knaccesl / aBT.-coct. .b. Mop3ynoBa. - M.: JIpoda, 2005. - 254 c.
3. Jlepuep I''W. EI'D 2011. buonorwus: penerutop / 1. Jlepuep. - M.: Dxemo, 2010. - 320 c.
[TudpoBsie 06pazoBaTeNbHbIE PECYPCHI:
- MynbrumenuitHoe npunoxxkenue k yaeonuky C.I'. MamonroBa, B.b. 3axaposa, 1.b. Aradonosoii, H.1. Conuna. - M.: [Ipoda, 2011 r.
- ydeOHbIe MaTepHaIIbl U cJIoBapH Ha caiite «Kupwmin u Medoamii».
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