HOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma cocrtaBiieHa Ha ocHoBe DenepanbHoro 3akoHa ot 29 nekadps 2012 Ne273-03 «O6
obpazoBanuu B PO» u [IporpamMmmMbel ocHOBHOTO 0011eT0 00pa3oBanus mo ouonoruu asropa H.M. Conuna //
[Tporpammel ajist 061eo0pa3oBaTeNbHBIX yupexkaenuid. [Ipuponosenenue. 5 kacc. buonorus. 6-11 kmaccel.-
M.: Ipocda, 2011.- 139 c.//, momHOCTBIO OTpakaroliei coaepkanue [IpumepHoit mporpamMmsl, ¢

JOTIOJTHEHUSIMH, HE MTPEBBIIIAOIIMMEU TPeOOBaHUS K YPOBHIO IMOATOTOBKH O0yUYaIOIINXCS.
9 knmacc «O6mmas 6uonorus» - 70 yacoB U3 GeaepaTbHOrO0 KOMIIOHEHTA.

HporpaMMa npeaHasHauCHa Ul U3y4CHUS ITPEAMCTa ((O6H_Iaﬂ ouogorus» B 9 kiaccax O6H.I€O6pa30BaTeJ'ILHI>IX
IIKOJI U paCCUUTaHa Ha 2 yaca KJIaCCHBIX 3aHATHH.

[Iporpamma kypca (70 4acoB) MOTHOCTHIO BKIIIOUAET B ¢€0s1 BOIPOCHI MPOTpaMMBbI 00111e00pa30BaTeIbHOM
mkonsl Juist 10—11 kinaccoB. B Hell coxpaHeHbl Bce pa3ziebl U TEMbI, U3y4aeMble B CpeaHEl
0011e00pa3oBaTeIbHOM IITKOJIE.

[IporpaMmoii mpegycMaTpuBaeTca U3y4eHHE YUaTUMUICS TEOPETUUYECKUX U MPUKIIATHBIX OCHOB OOIIeH
6uonorun. B Hell HaITM OTpaskeHue 3a7a4uu, CTOSIIINE B HACTOSIEE BpeMsl epel OMOIOTHYeCcKOi HayKO,
penieHre KOTOPIX HAMPaBIEHO Ha COXPAHEHUE OKPYKAIOIIeH MPUPOIBI U 3I0POBhs uenoBeka. Ocoboe

BHUMAaHHUEC YJACJICHO 3KOJIOTHYCCKOMY BOCIIMTAHUTIO MOJIOACHKU.

Jliig mproOpeTeHns: IpakKTUUECKUX HAaBBIKOB U MOBBIIIEHUSI YPOBHS 3HaHUMN JaHHAs paboyasi mporpaMma

IIpeyCMaTpUBAET BIMOJIHEHUS psijia Ja00paTOPHBIX PabOT M MPAKTUYECKUX PadoT.
JlaGopaTopHbIX paboT-4

[TpakTveckux -2

Ona opumeHTHpOBaHa Ha ucnoiib3oBaHue ydeOHuka: C.I'.Mamonto, B.b.3axapos, H.U.Conun. Buonorwus.
OO0mue 3akoHOMepHOCTH. 9 KII.: Y4e0. i o0meodpa3oBart. yupexaenuid. — M.: JIpoda, 2019.



IInanupyemblie pe3yjbTaThl 0CBOCHHUSI Y1eOHOIO MpeaMeTa

IIpeaMeTHbIe pe3yabTaThl 00y4eHus

VYdamuecs 10JIKHbBI 3HaTh:

—YpOBHHM OpraHM3allMM XUBOW MaTepUM M HayuyHble AUCLUILIMHBI, 3aHMMAIOIIMECS U3YyYEHHEM IPOLIECCOB
KHU3HEEATEIbHOCTH Ha KaXJIOM U3 HUX;

—XUMMUYECKHUI COCTaB )KUBBIX OPraHU3MOB;

—pOJIb XUMHUECKUX AJIEMEHTOB B 00pa30BaHUN OPraHMUECKUX MOJICKYIT;

—CBOICTBa JKUBBIX CHCTEM M OTIMYME UX MPOSABICHUNA OT CXOIHBIX IPOLECCOB, MPOUCXOAALINX B HEKHBON
PUPO/IE;

—I1apCTBa )KUBOUM MPHUPOJIBI, CACTEMATHUKY H MPEJICTABUTENIEH PAa3HBIX TAKCOHOB;

—OPHUEHTHUPOBOYHOE YUCIIO U3BECTHBIX BUJIOB KHUBOTHBIX, PACTCHUN, TPUOOB U MUKPOOPTaHU3MOB.

VYdamuecs A0JKHBI yMETh:

—J1aBaTh OIpE/eNeHHs] ypOBHEN OpraHu3alMy KUBOTO U XapaKTepHU30BaTh MPOLECCH XKU3HEACATEIbHOCTH Ha
KaXJIOM U3 HUX;

—XapaKTepU30BaTh CBOMCTBA KHUBBIX CUCTEM;

—OOBSICHSTD, KaK MPOSBIISIFOTCS CBOMCTBA JKUBOTO HAa KAXK/IOM U3 YPOBHEH OpTraHU3aINH;

—TIPUBOANUTH KPATKYI0 XapaKTEPUCTHKY HCKYCCTBEHHOM M €CTECTBEHHOH CHCTEM KJIACCH(DHKAINU HKUBBIX
OpPTaHU3MOB;

—OOBACHATD, IOYEMY OPT'aHU3MbI OTHOCST K pa3HbIM CUCTEMAaTHYE€CKUM IpYIIIaM.

VYyamuecs 10JKHbBI 3HATh!

—MAaKpOJIEMEHTbI, MUKPO3JIEMEHThI, UX BKJIaJ B 0Opa3oBaHUE HEOPraHMYECKUX U OPraHUYECKHX MOJEKYI
’KHMBOT'O BELIECTBA;

—XUMHUYECKHE CBOIICTBA U OMOJIOIrMUYECKYIO POJIb BOJBL;

—pOJIb KATHOHOB M QaHKOHOB B 00ECIIEYCHUH TPOLIECCOB KU3HEACATEIIEHOCTH;

—YPOBHH CTPYKTYPHOH OpraHu3anuy OEIKOBBIX MOJIEKYIT;

—TIPUHIUIIBI CTPYKTYPHOW OpPTaHU3aIiK U (GYHKITUH YTIIEBOJIOB;

—TIPUHIUTIBI CTPYKTYPHOU OpraHU3aIlluK U (GYHKIIUH KUPOB;

—CTpyKTypy HyKinenHoBbIX kucioT (JAHK u PHK).

VYyamuecs A0JKHBI yMETh:

—OOBSCHATh NPUHIIMI JEHCTBUS (PEPMEHTOB;

—XapakTepu30BaTh GYHKIUHN OCIIKOB;

—OTM€YaTh SHEPTETUYECKYIO POJIb YITICBOIOB H IUIACTHYECKYIO (DYHKIIUIO YKUPOB.

—ONKCHIBaTH OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH B KIIETKE,

—IPUBOIUTH NOAPOOHYIO CXeMY Ipoliecca OMOCHHTE3a OEJKOB.

Yuamuecs T0JKHBI 3HATD:

—OnpeAeTeHHs MOHATUI: «TIPOKAPUOTHI», «IYKaPHOTBI», «XPOMOCOMBI», «KAPHOTHID», «KMUTO3;

—CTPOEHHE POKAPUOTUUECKON KIIETKH;

—CTpOeHHE MPOKAPUOT (OaKTEpUU M CHHE3EJIEeHbIe BOAOPOCIH (IIMaHOOAKTEPUN));

—CTpOEHHUE FYKAPHUOTHUECKON KIETKHU;

—MHOroo0pa3zue 3ykapruoT;—O0COO0EHHOCTH CTPOEHHUS PACTUTEIbHON U )KUBOTHON KJIETOK;

—TJIaBHBIE YaCTH KIJIETKH;—OPTaHOWIbI [IUTOTLIA3MBbI, BKITIOUCHHUS;

—CTaJIMA MUTOTHYECKOTO [IUKJIA U COOBITHS, TPOMCXOISIINE B KIETKE Ha KaXKIOW U3 HUX;

—TIOJIOKECHHUS KJIETOYHON TEOPUHU CTPOCHUS OPTaHI3MOB;—OHOIOTHIECKII CMBICT MUTO3A.

VYyamuecs J0JKHBI yMETh:

—XapaKTepu30BaTh META00IN3M y IPOKAPUOT;

—OINKCHIBaTh T€HETUYECKHH amnmapar 6akTepuit;

—ONKCHIBATh MPOLIECCHl CIOPOOOPa30BaHUs U PA3MHOXKEHUS IPOKAPHOT;

—OOBSICHITD MECTO U POJIb IPOKAPUOT B OUOIIEHO3aX;



—XapakTepru30BaTh QYHKIUN OPraHOUI0B [IUTOIIA3Mbl, 3HAUCHHE BKIIIOUEHUH B KU3HEEATEIbHOCTH KIIETKH;
—OINKCHIBATh CTPOEHUE U (PYHKIIUU XPOMOCOM.

VYyamuecs A0KHBI 3HATh:

—MHOroo06paszue Gpopm 6ecroraoro pa3MHOKEHUS U TPYIIIBI OPTaHU3MOB, ISl KOTOPBIX OHU XapaKTEPHBI;
—CYIIHOCTH TMOJIOBOTO Pa3MHOXEHHUS M €ro OMOJIOrMYecKoe 3HaYCHNUE;

—IPOLIECC TaMETOICHE3A;

—Mei03 U ero GMOoI0rHYecKoe 3HaYEHUE;

—CYIIHOCTb OIJIOZI0TBOPEHUSI.

VYdamuecs A0JKHBI yMETh:

—XapaKTepu30BaTh ONOJOrMUECKOEe 3HAYEHHE OECII0I0r0 Pa3MHOXKEHHUS;

—OOBSACHATD IpoIecC Meii03a, MPUBOIAIINI K 00pa30BAHUIO TAIUIOMIHBIX TaMeT

VYyamuecs A0KHBI 3HAaTh:

—OIIpeIeTICHUE TOHATHSI «KOHTOTEHERY;

—IEepUOaU3aLIMI0 HHAUBUIYAJILHOTO PAa3BUTHS;

—3Tarnbl SMOPUOHAIBHOIO Pa3BUTHS (ApOOIEHHE, TaCTPYNIALNS, OPraHOTeHE3);

—opMBl TOCTIMOPHOHAIBHOTO MEPHO/A PAa3BUTHS: HENPSMOE Pa3BUTUE, PA3BUTUE C IMOJHBIM U HEMOIHBIM
IIpEeBpaILCHHEM;

—IIpsIMOE Pa3BUTHE;

— 0COOEHHOCTH OIPEJEIIEHHOTO U HEOIIPEAEICHHOIO POCTa.

VYyamuecs 10KHBI YMETD:

—OIIMChIBATh IPOLECCHI, TPOTEKAIOLIUE NP APOOJICHNUH, TaCTPYIIALIUY U OPIaHOT€HESE;

—XapaKTepru30BaTh (OPMBI TOCTIMOPHUOHATILHOTO PAa3BUTHS;

—pa3IMyarb COOBITHS, COTPOBOXKAAOIINE Pa3BUTHE OPTaHU3Ma IPH MOJIHOM M HEIIOJIHOM IIpEeBpallleHIH;
—OOBACHATH OMOJIOTMYECKHUI CMBICI Pa3BUTUS ¢ METaMOP(O30M;

—XapaKTepu30BaTh 3Tallbl OHTOI€HE3a IPU IPSIMOM OCTIMOPHUOHAIBHOM Pa3BUTHH.

VYyamuecs T0JKHBI 3HaTh:

—OnpeAeNeHus MOHATUI: «reH», «IOMHUHAHTHBIA TEH», «PELEeCCUBHBIA TIeH», «IPU3HAK», «CBOHCTBO»,
«(heHoTHn», «reHOTUID», «HACJIEICTBEHHOCTbY», «M3MEHUYHUBOCTHY», «MOAMU(PHUKALUNY), «HOpPMa pPEaKIHHN»,
«MYTaLIN», «COPT», IIOPOJA», «IITAMM;

—CYIIHOCTh THOPUI0IOTUYECKOTO METO/1a U3YUYEHHUSI HAaCJIeICTBEHHOCTH;

—3aKoHBI MeHaes;

—3aKkoH Moprasna.

VYyamuecs 10JKHBI YMETh:

—MHCIOJIB30BaTh PU PELICHUH 3a/1a4 T€HETUYECKYIO CUMBOJIMKY;

—COCTaBJIATh FEHOTHIIBI OPTaHU3MOB U 3alUChIBATH UX T'AMETHI;

—CTpPOUTh CXEMbl CKpEUIMBaHUS NPU HE3aBUCUMOM U CLEMJICHHOM HAcCJIeJOBAaHUM, HAaCJIEIOBaHUH,
CIIETJIEHHOM C TIOJIOM;

—XapaKTepu30BaTh CYIIHOCTh NT€HETHUYECKOTO ONPEIeNIEHNUS M0JIa Y paCTEHUHN U )KUBOTHBIX;
—XapaKTepu30BaTh FTeHOTUI KaK CUCTEMY B3aWMOJIEHCTBYIOIINX T€HOB OPraHU3Ma;

—COCTaBJIATh IPOCTENIINE POAOCIOBHBIE U PEIIATh TEHETUUECKUE 3aJauH.

VYyamuecs AOIKHBI 3HaTh:

—BH/Ibl U3BMEHUUBOCTHU M PA3IMYMsI MEXKy HUMH.

VYyamuecs 10IKHbBI yMETb:

—pacno3HaBaTh MyTallMOHHYIO U KOMOWHATHUBHYIO H3MEHUYHUBOCTh

Yyamuecst 1OKHBI 3HATh:

—METO/Ibl CEJIEKLIUU;

—CMBICJI U 3HaYE€HHUE SIBJICHUI reTepo3uca 1 MOJIUIITIOUTUH.

VYyamuecs AOIKHBI yMETh:



—OOBACHATh MEXaHU3Mbl MEepeayll MPU3HAKOB U CBOICTB M3 IMOKOJEHHUS B IOKOJEHHE M BO3HHUKHOBEHHE
OTJIMYMHA OT POIUTEIBCKUX (OPM y TOTOMKOB

VYyamuecs A0KHBI 3HATh:

—IIPEICTABIICHUs €CTECTBOUCIBITATEIEH JOAAPBUHOBCKOM II0XH O CYLIHOCTH KUBOM IIPUPOJIBI;

—sB3nsabl K. JInHHES Ha cucTemMy )KMBOTO MUPA;

—OCHOBHBI€ MOJIOKEHUs 3BotonnoHHoM Teopun XK. b. Jlamapka, ee MO3UTHBHBIE U OITMOOYHBIE YEPTHI;
—yuenue Y. JlapBrHa 00 HCKYCCTBEHHOM O0TOODE;

—yuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOOpE.

VYyamuecs NOJKHBI yMETb:

—OIIeHUBaTh 3HaueHue 3BostonnoHHoi Teopun K. b. Jlamapka nis pazButus Ouonaoruu;

—XAapaKTepU30BaTh MPEANOCHUIKA BOSHUKHOBEHNUS 3BOJIIOLIMOHHOM Teopun Y. JlapBuHa;

—7J1aBaTh OLPEACIICHUS IOHATHHN «BUI» U OIS,

—XapaKTepu30BaTh MPUUNHBI OOPHOBI 32 CYIIECTBOBAHNUE;

—ONpeAeNsATh 3HAaueHHE BHYTPHUBHIOBOH, MEXBHIOBOH OOphOBI 3a CylIecTBOBaHME M OOpPHOBI C
abnoTnyeckuMHU (hakTopamu Cpeabl;

—J1aBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa Kak pe3ylbrara 00phObI 3a CyIleCTBOBAHUE.

VYyamuecs 10JKHBI 3HaTh:

—3HauyeHHe 3a00Thl O TOTOMCTBE JJIsl BBKUBAHUS;

—OMpEIEICHUS TOHATUN «BUA» U IIOITYJISILUSY;

—CYIIHOCTb T€HETUYECKUX MPOLECCOB B ITONYJIALMIX;

—opMBbI BUI000pa30BaHNS;

—OCHOBHBIE 3aKOHOMEPHOCTH HBOJIFOLIMU: JUBEPIECHIINIO, KOHBEPIEHIUIO U ITApaJLIeIIN3M;

—Ppe3yNbTaThl BOJIOLUH.

VYyamuecs 10JKHbBI yMETb:

—OOBACHATH IPUYMHBI pa3/ieeHUs BUAOB, 3aHUMAIOIIUX OOIIMPHBIN apean 0OUTaHus, Ha OMYIIALUY;
—XapaKTepU30BaTh MPOLECC IKOJOTHUECKOr0 U reorpapuueckoro BU1000pa30BaHus;

—OIIEHUBATh CKOPOCTh BHJI000pA30BaHUS B PA3IMYHBIX CUCTEMAaTHYECKUX KAaTeTOPHSIX KUBOTHBIX, PACTEHUH U
MHKPOOPTraHHU3MOB;

—XapakTepu30BaTh apoMop(Po3, HANO0ATANTALNIO U OOLIYIO IereHepaltio;

—IPUBOJIUTH IIPUMEPBI TOMOJIOTMYHBIX M AaHAJIOTUYHBIX OPTaHOB.

Yuamuecs T0KHBI 3HATD:

—TJIaBHbIE HANpPaBJIEHUS 3BOIONMN: OMOJIOTHYECKUI Mporpecc 1 OMOJIOrMUYECKH perpecc;

—TUIIbl HOKPOBUTEIbCTBEHHON OKPACKH (CKpBIBAIOLIas, IpeocTeperaromias) 1 UX 3HaueHHe I BBDKUBAHUS;
—OTHOCHUTEIBHBIN XapakTep NpUCHoco0IeHNH;

—O0CO0EHHOCTH NPUCTOCOOUTETHLHOTIO MTOBEACHUS.

VYyamuecs 10TKHbBI YMETh:

—TPUBOIUTEH MPUMEPHI MPUCIIOCOOUTENBHOTO CTPOEHUS Tesla, MOKPOBUTEIHCTBEHHOW OKpPAcKU MOKPOBOB U
MTOBEJCHUS KUBBIX OPTaHU3MOB.

Yyamuecst 1OKHBI 3HATh:

—rTeopuro akageMuka A. 1. OnapunHa o NpouCcX0XKI€HUH )KU3HU Ha 3eMIIE.

VYyamuecs N0KHBI YMETB!

—XapaKkTepu30BaTh XUMHUYECKUH, MpeAOHOIOrMYecKuil, OMOJOTMYECKUH M COLMAIBHBIA 3Tambl Pa3BUTHA
KUBON MaTepuHu.

Yyamuecst 1OKHBI 3HATh:

—)Tarnbl pa3BUTHUSA KUBOTHBIX M PACTEHUI B Pa3JIMYHbIC ITEPUO/IBI CYLIIECTBOBAHUS 3EMIIN;

—ABWKYILIAE CUJIbI aHTPOIIOTEHE3A;

—CHUCTEMATUYECKOE MOJIOKEHUE YETIOBEKA B CHCTEME KUBOTHOTO MUDA;

—CBOICTBa Y€I0OBEKa Kak OMOJIOTMUYECKOTo BU/IA;

—OTarnbl CTAHOBJICHHS YEJIOBEKA KaK OMOIOTHYECKOTO BUA;



—pachkl YeJIOBEKa U UX XapaKTepHble 0COOCHHOCTH.

VYyamuecs 101KHBI YMETh:

—OIINCHIBATh PA3BUTHUE KU3HU Ha 3€MJIE B ApXEHUCKYIO U IPOTEPO3OMCKYIO 3PbI;

—OIIMCHIBATh PA3BUTHUE KU3HU HA 3€MJIE B MAJIEO30UCKYIO 3pY;

—OIIMChIBAaTh PA3BUTHUE KU3HU Ha 3eMJIE B ME3030MCKYIO 3pY;

—OMUCHIBATh PA3BUTHE KU3HU HA 3eMJie B KATHO30MCKYIO 3pY;

—XAapaKTepU30BaATh POJIb MPIMOXOKACHHS, pPa3BUTUS FOJIOBHOIO MO3Ia U TPYJa B CTAHOBJICHUU YEJIOBEKA;
—OMpPOBEPraTh TEOPHUIO PACU3Ma.

VYyamuecs 107KHbI 3HATH:

—oOIpeneyaeHusl TMOHATUH: «Ouocdepa», <«OKOJOTHS», «OKpyXKarolias cpefay, «cpefda OOUTaHUSY,
«IIPOAYLICHTBI», KKOHCYMEHTBI», «PEAYLICHTBI»;—CTPYKTYPY U KOMIOHEHTHI Onocheps;

—KOMITOHEHTHI )KHBOTO BEILIECTBA U €T0 ()YHKIIHH.

VYyamuecs 107KHBI yMETD:

—KJIacCCU(PUIMPOBATH IKOJIOTUYECKHE (PaKTOPHI;

—XapakTepu3oBaTh OuoMaccy 3emMin, OHOJIOTHYECKYIO ITPOYKTUBHOCTD;

—OIKCHIBaTh OMOJIOTUYECKUE KPYTOBOPOTHI BELIECTB B IPUPO/IE;

—OODBICHATH JIEHCTBUE A0MOTHUECKUX, OMOTUYECKUX U aHTPOIOTEHHBIX (PaKTOPOB;

—XapaKTepHU30BaTh U Pa3INYaTh SKOJIOTHUYECKHE CUCTEMBI — OHOreOleH03, OUOIIEHO3 U arpoIIeHO3;
—PpacKphIBaTh CYLUTHOCTb U 3HaYE€HUE B IPUPOJE CAMOPETYIISILIUY;

—ONKCHIBATH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBIICHUS PUPOTHBIX COOOIIECTB;

—XapakTepu30BaTh (OPMBI B3aMMOOTHOIIIEHUI MEXIy OpraHU3MaMH: CUMOMOTHYECKHE, aHTHOMOTHYECKHUE U
HEUTpaJbHBIE.

VYyamuecs NOJKHBI 3HaTh:

—AaHTPONOTreHHbIE (PAaKTOPBI CPEIIBL;

—XapakTep BO3/ICUCTBUA YelloBeKa Ha Ouocdepy;

—CII0COOBI M METO/IbI OXPaHbI TPUPOBI;

—OHMOJIOrMYECKUI U COLMANBHBIM CMBICI COXPAaHEHUs BUIOBOTO pa3HOOOpa3Hsi OMOILEHO30B;

—OCHOBBI PallMOHAJIBLHOTO MPUPOJIONOIb30BAHMUS;

—HeucyepIiaeMble U UCUEpIaeMbIe PECYpCHI;

—3alo0BEIHUKH, 3aKa3HUKH, apku Poccuu;

—HECKOJIbKO PaCTEHUI U )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

VYyamuecs 10JKHbBI yMETb:

—TIPUMEHATh Ha MPAKTUKE CBEJCHMS 00 3KOJOTHYECKHUX 3aKOHOMEPHOCTSIX B NMPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE [l MPaBUJIBHON OPraHU3allUuy JIECOBO/ICTBA, PIOOBOICTBA, a TAKXKE JJIsl PEIICHUsI BCErO KOMILIEKCa
3aJ1a4 OXPaHbI OKPYXKaIOLIEW Cpelibl U PallMOHAIBLHOTO IPUPOJOTIONb30BAHHUS

MeranpeameTHblie pe3yibTaTbl 00y4eHH s

VYyamuecs: J0TKHBI YMETh:

—COCTAaBIIATh CXEMBI U TaOJIHUIIBI U1l HHTETPAllMM OJTYYEHHBIX 3HAHUM;

—0000111aTh U J1eN1aTh BHIBOABI 110 U3YYEHHOMY MaTepHaiy;

—paboTaTh C JOMOJHUTEIbHBIMA HCTOYHUKAMH MH(OpPMAIUK M MCIIOIb30BaTh MX JJIsl MOMCKAa HEOOXOAUMOTO
Marepuana,

—IIPENCTABIATh U3yYEHHBIN MaTepual, UCIOJb3Ysl BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH;

—OOBSICHITh PUCYHKU U CXEMBI, IPEJCTABIECHHbIE B YUeOHUKE;

—CaMOCTOATENIBHO COCTABISATh CXEMBI MPOIECCOB, IPOTEKAIOIIUX B KIETKE, U «IIPUBSI3bIBATh» OTACIIBHBIE UX
3Tanbl K Pa3JINYHBIM KJIETOYHBIM CTPYKTYpaM;

—WIIIOCTPUPOBATH OTBET IPOCTEHIINMH CXEMaMU U PUCYHKAMH;

—paboTaTh ¢ MUKPOCKOIIOM U M3TOTOBIISATH MPOCTEHIINE MPemnaparsl A1 MUKPOCKOITUYECKOTO UCCIIeIOBAHUS.



—CpaBHMBATh U COINOCTABIATh MEXAY COOOH 3Tambl pa3BUTHUS KMBOTHBIX HM3YYEHHBIX TAKCOHOMHYECKHX
rpynm;

—MCIONB30BaTh MHAYKTUBHBIN U J€TyKTUBHBIN MOX0/IbI IPU U3YyYCHUU KPYIHBIX TAKCOHOB,;

—BBISBJIATh IPU3HAKU CXO/ICTBA M PA3JINYMA B PA3BUTUH KUBOTHBIX PA3HBIX TPYIII;

—000011aTh 1 J1e/1aTh BEIBOABI 110 H3YYEHHOMY MaTepHaiy;

—paboTarh ¢ JOMOJHUTEIBHBIMA UCTOYHUKAMH MH(OPMALMK M MCIIOIB30BaTh MX JJIsl MIOMCKA HEOOXOAUMOTO
Mmarepuaia;

—IIPEJICTABIATh U3YyYEHHBIN MaTepuall, UCIOJIb3ys BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHUI.

—J1aBaTh XapaKTEPUCTUKY T€HETUUECKUX METO/I0B U3Y4EHUs ONOJIOTHUECKUX OOBEKTOB;

—paboTtarh ¢ yueOHUKOM, pabouell TeTpaabio U AUJAKTHUYECKMMU MaTepuaiaMu;

—COCTaBIATh KOHCIEKT naparpada ydeOHKa 10 |/WIIK TI0CIIe U3y4eHUsl MaTepralia Ha YPOKe;
—pa3pabarbIBaTh MJIAH-KOHCIEKT TEMBI, HCIIONIb3Ysl Pa3Hble HCTOYHUKU HH(OpMAIINH;

—TOTOBUTh YCTHBIE COOOIICHHS W MUCHMEHHBIE pedeparbl HA OCHOBE 0000IIeHMs Marepuaia ydeOHUKa U
JOTIOJTHUTEIBHOM JIUTEPaTypbl;—II0JIb30BaThCS MOUCKOBBIMH cucTeMaMu MIHTepHeTa.

—paboTath ¢ yueOHUKOM, paboueil TeTpabio U JUIAKTUYECKUMU MaTepuaIaMu;

—COCTaBJIATh KOHCIEKT naparpada yueOHHKa 10 W/UIK TIocyie U3y4eHHUsl MaTepraia Ha YpOKe;
—pa3pabarbiBaTh MJIAH-KOHCIEKT TEMBI, UCIIOJIb3Yys Pa3HbIE HCTOYHUKU UH(DOPMAIIIH;

—TOTOBUTh YCTHBIE COOOLIEHHSI M NHCbMEHHbIE pedeparsl, HCHOIb3ys HH(pOpMaIMIO Yy4yeOHMKA U
JOTIOJTHATEIBHBIX HICTOYHHUKOB,;

—TI0JIb30BAThCS IIOMCKOBBIMU cucTeMaMu MHTepHeTa;

—BBITIOJHATH JIA0OPATOPHBIE PAabOTHI O] PyKOBOACTBOM YUHTEIIS;

—CpaBHMBATH MPEJICTABUTEICH PA3HBIX TPYII PACTEHUH W KUBOTHBIX, I€JIaTh BHIBOABI HA OCHOBE CPAaBHEHUS;
—OIICHUBaTh CBOMCTBA MOPOJA AOMALIHMX >KUBOTHBIX M KYJIbTYPHBIX PAcT€HUH IO CPaBHEHUIO C JUKUMHU
IpeIKamMu;

—HaxoauTh MH(OpMANMIO O pa3BUTHUM PpACTEHUH U IKMBOTHBIX B HAy4YHO-TIONYJISAPHOM JMTEpaTrype,
OMOJIOTMYECKUX CIIOBAPsSIX U CIIPaBOYHMKAX, aHAJTU3UPOBATh U OLEHUBATh €€, IEPEBOAUTH U3 OJHON (OPMBI B
ApPYTyIo,

—CpaBHHMBaTh M CONOCTABIATH MEXIy CO0OH COBPEMEHHBIX M HCKOIIAEMBIX >KMBOTHBIX HW3yYEHHBIX
TaKCOHOMHYECKHUX TPYIIT;

—MCIOIb30BaTh MHAYKTUBHBIN U JIeTyKTUBHBIN MOIXOABI PH U3YUYE€HUH KPYITHBIX TAKCOHOB;

—BBISBIIATH PU3HAKU CXOJICTBA M PA3IINYUS B CTPOCHUH, 00pa3e )KU3HU U MMOBEICHUH KHUBOTHBIX U YEIIOBEKa;
—000011aTh U J1eN1aTh BHIBOABI 110 U3YYEHHOMY MaTepHaiy;

—TIpeJICTaBIATh U3YUEHHBIN MaTepual, UCIOJIb3ys BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

—paboTtarh ¢ yueOHUKOM, paboueil TeTpaabio U AUJAKTHUYECKUMU MaTepuanaMu;

—COCTaBJIATh KOHCIIEKT Maparpada yuyeOHUKa 10 U/HUIM MOCIIe U3YyYEeHUsl MaTepuaa Ha ypOoKe;
—pa3pabarbiBaTh IMIAH-KOHCIEKT TEMBI, HCIIONb3Ysl Pa3HbIe HCTOYHUKN HH(OpMAIIHH;

—TOTOBUTh YCTHBIE COOOIIEHHS M NHCbMEHHblE pedeparbl Ha OCHOBe HHGOpMaNuu U3 ydyeOHUKA U
JOTIOJTHATETHHBIX ICTOYHHUKOB;

—TIOJTb30BaThCS TIOMCKOBBIMU cucTeMaMu MHTepHeTa;

—MU30UpaTeNbHO OTHOCUTBHCS K OMOJOrMuYecKod WHGOpMAaLUU, COAEp)KaIlecss B CpEeACTBaX MacCOBOM
uH(pOpMaLIUH.

JINYHOCTHBIE Pe3y/abTaThl 00y4eHHu s

—®@opMHUpOBaHNE YYBCTBA POCCHUHCKOW TpakIaHCKOW HACHTUYHOCTH: MATPUOTU3MA, JIIOOBU U yBaKEHHUS K
OrteuecTBy, UyBCTBA FOPJIOCTH 32 CBOKO Pouny;

—O0CO3HaHWe OTBETCTBEHHOCTH M J0JTa nepea PoauHoi;

—OTBETCTBEHHOE OTHOIIIEHUE K 00YYEHHUIO, TOTOBHOCTh U CITOCOOHOCTH K caMO0Opa30BaHMIO;
—GhopMHUpPOBaHKE MOTHUBAIIMHU K O0YYSHHIO U TTO3HAHUIO, OCO3HAHHOMY BBIOOPY OyayIieit mpodeccuu;



—CIHOCOOHOCTh CTPOUTH NATBHEUITYI0 WHIAMBUIYATBLHYIO TPAECKTOPHIO 00pa3oBaHUs Ha 0a3e OpUEHTAIlUU B
Mupe npodeccuii 1 mpodheccCuoHaATBHBIX MPEATOUTECHUH;

—opMupOBaHUE IIEIIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHON NPAaKTUKU;—COONIOIEHHNE M TMpolaraHia MpaBWJI [OBEACHHWS B NPUPOAE, y4yacThe B
IIPUPOJOOXPAHHON IE€ATEIBbHOCTH;

—YyMEHUE pealn30BbIBATh TEOPETUICCKUE MIO3HAHUS HA TIPAKTHKE;

—O0CO3HaHUEe 3HaYCHHs 00pa30BaHus sl TIOBCETHEBHOM JKU3HH M OCO3HAHHBIN BBIOOp mpodeccuw;
—CITOCOOHOCTB MTPOBOJIUTH PabOTy HaJl OMIMOKAMHU JIsi BHECCHHSI KOPPEKTHBOB B yCBanBaeMble 3HAHHS,
—J11000Bb K TIPUPOJIE, YYBCTBO YBAKCHHUS K YUCHBIM, H3YYAIOIIUM KHUBOTHBIA MUP, SCTETUYECKOE BOCIIPHUITHE
OOIIEHUS C KUBBIMU OpPTraHU3MaMU;

—TpU3HAHKE TIPaBa KAXKIOTO YeJIOBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHUE;

—TOTOBHOCTb K CaAaMOCTOATCJIbHLIM IMOCTYIIKAM U aKTUBHBIM HeﬁCTBHﬂM Ha IpUPpOJOOXPAHUTCIIEHOM IMOITPUIIC,
—YyMEHHUE apryMEHTHUPOBAHO U 000OCHOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHHUS;

—KPUTHUYHOC OTHOIICHUC K CBOUM ITOCTYIIKaM, OCO3HAHUC OTBECTCTBCHHOCTH 3a UX PC3YJIbTAThI,;
—OCO3HAaHHOE, YBWKHUTEIHLHOEC M JIOOPOXKEIATeIbHOC OTHOIICHHWE K JIPYrOMY UYEJOBEKY, €ro MHCHHIO,
MUPOBO33PCHUIO, KYIIBTYPE;

—O0CO3HaHUE BaXXHOCTH (POPMHPOBAHUS IKOJIOTMYCCKOM KYIBTYphl HA OCHOBE IMPU3HAHKSI [ICHHOCTH JKU3HU BO
BCEX €€ MPOSIBJIICHUSIX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIICHHUS K OKPYXAIOIIEH cpee;
—YMCHUC CJIYIIAaTb W CJIbIIIATL APYro€ MHCHHE, BECTH JUCKYCCHUIO, YMCHHEC OIICPHUPOBATH (1)aKTaMI/I KaK IJIs1
JI0Ka3aTeIbCTBA, TaK U IS OTIPOBEPIKESHUS CYIICCTBYIOIIETO MHEHHUSI.



COJEPKAHUE KYPCA

(70 gacos, 2 yaca B HEJIEIIO)

BBenenue (1 yac).

Mecro kypca «OO01masi GHOJIOTUs» B CHCTEME €CTECTBEHHOHAYYHBIX JAUCLUILIMH, a TAKKE B
Ouonornueckux Haykax. Llenu u 3amaun kypca. 3HaueHHE MPEAMETa JUIsl IOHUMAaHUsI €IMHCTBA BCEr'0 KHUBOTO,
B3aMMOCBSI3M BCEX yacTel ouocdepsl 3eMitn.

Pazgea 1. IBosonus ;xuBoro Mmupa Ha 3emJe (21 gac).
Tema 1.1. MHorooopasue xxuBoro mupa. OCHOBHbIE CBOIICTBA JKMBbIX OPraHU3MOB (2 Yaca).

EnMHCTBO XMMHUYECKOr0 COCTaBa )KMBOM MaTepuu; OCHOBHBIE I'PYIIIbl XUMUYECKUX 3JIEMEHTOB U
MOJIEKYJI, 00pa3ymolue JKUBoe BelecTBo 6rocdepsl. Kinerounoe ctpoeHrne opraHu3MoB, HAaCEISIOIINUX 3EMITIO.
OOMeH BelleCcTB U CaMOPEryIsLus B O1osornyeckux cuctemax. CaMoBOCIPOU3BECHUE; HACIEICTBEHHOCTD U
M3MEHYMBOCTh KaK OCHOBA CYILIECTBOBaHUs KUBOW MaTepuu. Poct u pazButue. Pa3zapaxuMocts; Gopmbl
n30MpaTeNbHON peaklui OpraHU3MOB Ha BHEIIHUE BO3JIEHCTBUSA. PUTMUYHOCTD ITPOLIECCOB
KHU3HEJIEATeNbHOCTH; OMOJIOrMYECKHe PUTMBI U UX 3HaueHUe. JIMCKPEeTHOCTb KUBOTO BEIECTBA U
B3alMOOTHOULIEHHE YaCTH U LEJI0r0 B OMOCUCTEMAX. DHEPro3aBUCUMOCTD KUBBIX OPTaHU3MOB; (POPMBI
noTpeOIIeHUs] SHEPTUH.

[{apcTBa *KMBOI MPUPOIBI; KpaTKask XapaKTEPUCTUKA €CTECTBEHHON CUCTEMBI KIaCCH(UKAIIIHU KUBBIX
opranusmoB. BunoBoe paznoobpasue.

m /leMoHCTpanus cxeM CTPYKTYphl APCTB >KUBOM IPUPOIBL.
Tema 1.2. PazBuTHe 0M0JI0THY B I0JaPBUHCKMIT epuoj (2 yaca).

Pa3BuTtne Guoaoruu B 10AapBUHCKHNA nepuol. ['ocrnocTBO B HayKe MpecTaBlIeHui 00 «M3HaYaIbHON
11€J1ec000pa3HOCTH» U HEM3MEHHOCTH UBOU npupoabl. Pabotel K. JInHHEs 1o cuctemMaTuke pacTeHUi 1
KMBOTHBIX. DBOMonMoHHas Teopus XK. B. Jlamapkal.

m /lemoHcTpanus. buorpaduu ydeHbIxX, BHECIIMX BKJIAJ] B pa3BUTHE YBOJIOLUOHHBIX naei. XKusHb n
nestenpHocTh JK. b. Jlamapka.

Tema 1.3. Teopus Y. /lapBrHa 0 NpOUCXO0KICHUH BUIO0B IIyTEM €CTECTBEHHOIr0 0T00pa (5 4yacos).

Hpe}IHOCBIJ'IKI/I BO3HHUKHOBCHHS YYCHHUA 4. HapBI/IHaZ JOCTUXCHUSA B 00JIaCTH €CTECTBEHHBIX HayK,
skcnienuioHHbIi Matepuan Y. lapsuna. Yaenne Y. /lapruHa 06 HCKyCCTBEHHOM 0TOOpE.

VYuenue Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpe. Bua — anemeHTapHas SBOJIOIMOHHAS €IUHUTIA.
BceoOmias naauBuIyanbHasi K3MEHUYMBOCTh U M30BITOYHAS YUCIICHHOCTh MOTOMCTBA. boproa 3a
CYLIECTBOBAHME U €CTECTBEHHBIN 0TOOP.

m /lemoncrpauus. buorpadus Y. lapBuna. MapuipyTt u koHkpeTHble Haxoaku Y. /lapBuHa Bo Bpemst
IyTEIIeCTBUS Ha Kopabdie «buripy.




Tema 1.4. Ilpucnoco01eHHOCTH OPraHU3MOB K YCJIOBHSIM BHEIIHEH Cpelbl KaK pe3yJbTaT
JAeiiCTBHUS eCTeCTBEHHOI0 0T00pa (2 yaca).

HpI/ICHOCO6I/ITeJ'II>HI)IC OCOOEHHOCTH CTPOCHUS, OKpaCKH TE€J1a U ITOBEACHUA )KUBOTHBIX. 3a6o0Ta o
nmoroMcTBe. OU3NOJIOrNIeCKIe aZalTaliuu.

Tema 1.5. MuxkposBoJonusi (2 4aca).

Bua xak reHeTHYeCKd U30JIUPOBAHHAS CUCTEMA; PEIPOAYKTUBHAS U30JIALIMS U €€ MEXaHU3MBI.
[TonynsioHHas CTPYKTypa BUA; SKOJOTHYECKHE U TeHETUYECKUE XapaKTePUCTUKU MOmysiiuil. [Tomysmsimus
— 3JIeMEeHTapHas 3BOJIOLMOHHAS equHuIa. [IyTu u ckopocTh BU000pazoBanus; reorpaduyeckoe u
HKOJIOTMUYECKOE BH1000pa3oBaHHe.

m JleMOHCTpaLus cXeM, WUTIOCTPUPYIOIIHUX MPOLIECC reorpaguuecKkoro BU000pa3oBaHusl; )KUBBIX PACTCHUN U
KHUBOTHBIX, TepOapUeB U KOJUIEKLUH, TOKa3bIBAIOIUX NHIMBUAYAIBHYIO H3MEHYUBOCTh U pa3HOOOpa3ue
COPTOB KYJbTYPHBIX paCTeHI/Iﬁ 1 IOpOoJ AOMAIIHUX KMBOTHBIX, a TAKKEC PC3YJIbTAThI HpI/ICHOCOGHGHHOCTH
OpPraHU3MOB K cpejie 0OMTaHUs U Pe3yNbTaThl BUA000Pa30BaHMSL.

m JlaGopaTopHble U paKTUUECKue paboThl.

N3ydenue npucnocoO0IeHHOCTH OPraHu3MOB K cpejie OOuTaHUs.

W3yueHne n3MEeHYMBOCTH, KPUTEPHUEB BUA, PE3YJIHTATOB HCKYCCTBEHHOTO OTOOpA Ha COPTaxX KYJIbTYPHBIX
pacTeHui.

Tema 1.6. Buosiornveckue nocjaeacTpus aganranuu. Makpossosonus (3 yaca).

['maBHBIE HampaBJIeHUs YBOJIIOIIMOHHOTO Tpoliecca. bruonoruueckuii mporpecc u OUONIOrHUECKUN
perpecc (A. H. CesepuioB). [Iytu noctukenus 6uonorudeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH
SBOJIIOLMHU: TUBEPIEHIUS, KOHBEPTCHITHUS, TapaJIIeIN3M, TIPaBUIIa SBOJIOLMH TPYIIIT OPTraHU3MOB.

Pe3yJ'IBTaTI:>I OBOJOUHA: MHOFOO6pa3I/Ie BHUJ0B, OpraHnvCCKas I_ICJ'ICCOO6p33HOCTB, MOCTCIICHHOC
YCIOXHCHHUEC OpraHnu3alu.

m /[eMoHCTpauus npruMepOB rOMOJOTUYHBIX U aHAJIOTUYHBIX OPTraHOB, UX CTPOCHUS U MPOUCXOKICHUS B
OHTOTEHE3€; CXEMbI COOTHOIIIEHUS MyTeH MPOTrpeCCUBHON OMOIOTUYECKON IBOIOLINN; MaTepUaNIOB,
XapaKTEePU3YIOUIUX MPECTaBUTENEH KUBOTHBIX U PACTEHH, BHECEHHBIX B KpacHyI0 KHUTY U HaXOJAIIUXCS
0] OXPaHOW rOCy1apCTBa.

Tema 1.7. BosnnkHoBeHue :ku3HU Ha 3emuie (2 yaca).

Opranndeckuii MUp Kak pe3yJbTaT 3BOJIIOLUN. BO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3EMIIE.
Xumuueckui, npendouonornyeckuii (reopus akagemuka A. M. Onapuna), OM0I0ru4eckuii 1 COlUaIbHbIHI
JTaIlbl pa3BUTHUS KUBOU MaTEPUH.

DuaoreHeTHYSCKUE CBSA3U B XKUBOM npupoaec; €CTCCTBCHHAs KHaCCI/I(I)I/IKaL[I/IH JKHUBBIX OpPTaHHU3MOB.

] HCMOHCTpaL[I/IH CXEM BO3HUKHOBCHHA OAHOKJIICTOYHBIX 3YKApHUOT, MHOTOKJICTOYHBIX OPTraHU3MOB,
Pa3BUTHA LIAPCTB paCTCHI/Iﬁ U )KMBOTHBIX.

Tema 1.8. PazBurue :xu3Hu Ha 3emure (3 yaca).

Pas3Butre %u3HM Ha 3eMiie B apXEHUCKYIO M POTEPO30MCKYIO 3phl. [IepBrie cneapl Ku3HU Ha 3eMIle.
ITossBnenme Bcex COBpPCMCHHBIX THITIOB 0€eCI03BOHOYHBIX KUBOTHBIX. HepBBIe XOPOOBEIC. PazButne BOJHBIX
pacTeHui.



PazBuTune xu3HM Ha 3eMiie B Na€030MCKYI0 3py. [losiBIIeHNE U ABOJIONUS CYXOIYTHBIX PACTEHUM.
[TanopoTHHUKH, CEMEHHBIE TAIOPOTHUKH, TOJIOCEMEHHbIE pacTeHHs. BO3HUKHOBEHHE MO3BOHOYHBIX: PHIOHI,
3CMHOBOJHELIC, ITPCCMBIKAIOIIUCCA.

PazButne xu3Hu Ha 3eMjie B ME3030MCKYIO U KalHO30MCKYI0 3pbl. [losBieHNEe U pacipocTpaHEeHHE
MOKPBITOCEMEHHBIX pacTeHuil. BO3SHUKHOBEHME NTUIl U MJIEKONIUTaOImKX. [losiBjIeHUE U pa3BUTHE TPUMATOB.

HpOI/ICXO}K,I[eHI/Ie yeJoBeKa. MecTo 4eJIoBeKa B JKHBOI IIpupoac. CucremMaTH4YECKOE IOJI0KECHHE BUJa
Homo Sapiens B CUCTCMC JKHUBOTHOI'O MHpPA. HpI/ISHaKI/I 1 CBOMCTBA YCJI0BCKA, ITO3BOJIAIOIIME OTHECTH €0 K
Pa3JINIHBIM CUCTCMATUYCCKHUM I'pyIIiaM HapCTBa )KUBOTHBIX. CTaIII/II/I OBOJJIIOIIMHA YCJIOBCKA: I[peBHeI\/JIH_II/II‘/JI
YCIOBCK, l[peBHI/Iﬁ YCJIOBCK, MECPBLIC COBPECMCHHBLIC JIFOJU.

CBoiicTBa 4YesoBeKa Kak OHooruueckoro uaa. [lonynsimonHas cTpykTypa Buaa Homo sapiens;
YeJIOBEUYECKHE PACHI; pacoo0pa30BaHME; EAMHCTBO MIPOUCXOKICHUS pac. AHTHHAYYHAS CYIIHOCTh PacU3Ma.

m /lemoHcTpanus penpoaykiuii kaptul 3. bypuana, orpaxkaronux Gayny u ¢iaopy pa3iudHbIX 3p U
MIEPUOIOB; CXEM Pa3BUTHS LIAPCTB >KUBOH MPUPO/IbI; OKAMEHEJIOCTEH, OTIIEUYaTKOB PACTEHUH B IPEBHUX
nopojax. Mojenu CKeneToB YeloBeKa U MO3BOHOYHBIX )KUBOTHBIX.

| OcHoBHble noHATHS. buonorus. )Kuzue. OCHOBHbBIE OTIMYHSA KUBBIX OPIaHU3MOB OT OOBEKTOB
HEXHMBOI MPUPOJIbl. YPOBHU OpraHu3anuu xKuBoi Marepuu. OOBEKTH M METO/Ibl U3yYEHHS B OMOJIOTHH.
MHoroo0pasue KHBOro Mupa. JBomonns. Bua, nonyssinus; ux kputepun. bopsda 3a cyniecTBoBaHHeE.
EcrecTBeHHBII 0TOOp Kak pe3ynbTaT O0pHObI 32 CYIIECTBOBAHUE B KOHKPETHBIX YCIOBHUSIX CPEIbl OOUTaHHUS.
«BomnHbl xu3HN». Makposomonus. bruonorndyeckuii mporpecc u Ouonormueckuii perpecc. [yt gocTmkeHus
OMOJIOrHYECKOTro mporpecca; apoMopdo3bl, HAN0AAANTALUH, 001Iast Aereneparys. Teopus akagemuka A. H.
OnaprHa 0 NIPOUCXOKICHUM KU3HU Ha 3emiie. Pa3BUTHE )KUBOTHBIX U PACTEHUH B Pa3IMUHBIEC IEPHOLBI
cymectBoBaHus 3emid. [loctenennoe yciaoxkHEHne OpraHu3aly U MPUCIIOCOOIEHUE K YCIOBUSAM CPEbl
YKUBBIX OPTaHU3MOB B Ipoliecce dBoaonuu. [IpoucxoxaeHue yenoseka. [IBHKyIIKe CUIIbI aHTPOIIOTEHE3a.
Pone Tpyna B mporecce npeBpatieHust 00e3bsHbI B yelloBeka. YenoBeueckue pacel, X enHCTBO. Kputnka
pacusMa.

m Ymenus. OObSCHATH C MAaTCPUATUCTHICCKUX MMO3UITHI Imponecc BOSBHNKHOBCHUS )KU3HU HA 3eMire KaK
€CTEeCTBEHHOE COOBITHEC B OCIH 3BOJIFOITMOHHBIX npeo6pa30BaHI/H71 MaTepuu B ICJIOM.

OOBSACHATH OCHOBHBIE CBOHCTBA KHUBBIX OpraHnu3MoOB, B TOM YUCJIC ITPOUCCCHI MeTa6OJII/I3Ma,
CaMOPCryJsiuIO, IMOHATUC T'OMEOCTAa3a KaK pe3yJibTaT 3BOJJIIOLIUA JKHUBOM MaTCpHuu.

Hcnonb30BaTh TEKCT y4eOHUKA M IPYTUX yU€OHBIX TOCOOUH JUIsl COCTABIECHUS TaOIUIL, OTPaXKaroIUX
3Tarbl pa3BUTH )KU3HU Ha 3eMile, CTAHOBJICHHs yesloBeka. Vcroap30BaTh TEKCT yueOHUKA A1t pabOTHI C
HaTypaJIbHBIMH 00beKTaMH. J[aBaTh apryMEeHTUPOBAHHYIO KPUTUKY pacu3Ma.

| Mexmpenmerssle cBsi3u. Heoprannueckast xumust. Kucnopon, Bogopo, yriepo, a3oT, cepa, Gpocdop u
JpyTHeE DJIEMEHTHI epruoaundeckoi cucremsl Jl. 1. MenneneeBa, ux ocHOBHbIE CBoMcTBAa. OpraHndeckas
xumusi. OCHOBHBIE I'PYIIIIBI OPraHUYECKUX coeMHeHn. du3uka. MoHn3upyrolee n3aydeHue; MOHATHE O 103€
u3Ny4yeHus U Onosiornyeckoit 3amure. AcrpoHomusi. Opranu3zanus miaHeTHbIX cucteM. CollHeYHas CucTeMa;
ee cTpykrypa. Mecrto manets! 3eminst B Conneunon cucreMe. Mcropus. Kynerypa 3anagHoit EBpornbl koHIa
XV — nepBoii nonosunsl XV B. KyneTypa nepBoro nepuoga HoBoi ucropuu. Benukue reorpadguueckue
OTKPBITHS. DKOHOMUYEcKas reorpadus 3apyoexHbIx cTpad. Hacenenue mupa. ['eorpadus HaceneHus: Mupa.
®dusnueckas reorpagusi. IcTopusi KOHTUHEHTOB.

Pazgen 2. CTpykTypHasi opranu3anus ;KuBbIxX opranu3mMon (10 yacoB).

Tema 2.1. Xumudeckasi opraHu3anusi KJieTku (2 yaca).



DJIEMEHTHBIN COCTaB KJIETKH. PacpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa30BaHKE KUBOU
MaTepuu U 00BEKTOB HEKUBOM MPUPObl. MakpolrieMeHThl, MUKPO3JIEMEHTHI; UX BKJIAJ B 00pa3oBaHUE
HCOPTraHNYCCKUX U OPraHNYCCKUX MOJICKYJI JKHUBOI'0 BCIICCTBA.

HCOpFaHI/I‘IGCKI/Ie MOJICKYJIBI )KUBOT'O BEIICCTBA: BOJA, XUMHNYCCKHUEC CBOMCTBA U OMOJIOrUYECKast PpOJIb.
Comm HCOPTraHNU4YCCKUX KUCIIOT, UX BKJIaJd B o0OecIicucHue MpoHeCCOB KU3HCACATCIBHOCTH U NOAACPKAHNC
romeocTasa. PoJib KaTHOHOB M aHHOHOB B 00€CIIEUeHU U MMpOLCCCOB KUBHCACATCIIBHOCTHU. Ocmoc u
OCMOTHUYCCKOC NAaBJICHUC; OCMOTHYCCKOC ITOCTYIIJICHUC MOJICKYJI B KIICTKY.

Oprannyeckre MOJIEKyJbl. buonoruueckue monumepsl — OEIKU; CTPYKTypHas opranu3anus. OyHKIuu
0eIKOBBIX MOJIEKY. YTieBosl. CTpoeHue u Ouonoruyeckas pojb. JKupbl — OCHOBHOM CTPYKTYpPHBIN
KOMITOHEHT KJIETOUHBIX MeMOpaH U nuctouyHuk sHepruu. JJHK — Mosekynsl HaciiencTBeHHOCTH. Penymnkanyst
JHK, nepenaya HacineaCTBEHHOM nH(pOpMAIMK U3 TIOKOJIEHUS B MOKoJeHue. [lepenada Hacne1cTBEeHHON
uHbopManuu U3 sapa B nuToruiazmy; tpanckpunuus. PHK, crpykrypa u ¢pynkuun. MadopmanuonHsle,
TpaHcropTHbIe, prbocomanbabie PHK.

m /{eMoHCTpaIus 00beMHBIX MOJICIIEH CTPYKTYPHOM OpraHU3alui OMOJIOTHYECKUX MTOJIMMEPOB: OEJIKOB U
HYKJIEMHOBBIX KHCJIOT; UX CPAaBHEHHUE C MOJIENIIMU UCKYCCTBEHHBIX ITOJIMMEPOB (OJTUBUHUIIXIOPHN).

Tema 2.2. O0MeH BellleCTB H MPeodpa3oBaHue JHEPTHH B KieTKe (3 yaca).

OOMeH BelecTB U MPEBpaIICHUE SHEPTUH B KJIeTKe. TpaHCIIOPT BEIIECTB Yepe3 KIETOUHYI0 MEMOpaHY.
[Tuno- u ¢arouurtos. BHyTpukieTouHOE MUIIIEBAPEHUE U HAKOIIJICHUE YHEPTUH; PACIICTUICHUE TIIFOKO3bI.
buocunTe3 6enKoB, )KUPOB U YIIIEBOJIOB B KIIETKE.

Tema 2.3. Ctpoenue u GpyHKIUH KJIeTOK (5 yacoB).

[TpokapuoTnueckue kineTku; Gpopma u pazmepsl. CTpoeHHE UTOIUIA3MbI OaKTEepUAIbHON KIIETKH;
opranusanus Merabonausma y npokapuot. ['enernueckuit annapat 0akrepuii. CiopoobpazoBaHue.
Pa3zmHOXeHHe. MecTo 1 poiib MPOKapuoT B OMOIEHO3aX.

Oykapuorudeckas kierka. [{uromiasma sykapuoTuieckoi kiaeTku. Oprasesuibl UTOIIa3MBbl, UX
CcTpyKTypa u pyHkiuu. [{lutockener. BkitoueHus, 3HaueHue 1 poiib B MeTabonu3me kinetok. Knerounoe siipo
— LIEHTp YIPaBIEHUS )KU3HEACITEIbHOCTHIO KIIETKU. CTPYKTYpBI KJIETOYHOIO pa: AepHas 000104Ka,
XpOMaTHH (F€TepOXPOMATHH ), AAPHIIIKO. OCOOEHHOCTH CTPOEHUS PACTUTENbHOMN KIETKHU.

Jenenue knerok. Knetku B MHOrokineTrouHoMm opranusme. [lonstue o nuddepeHmpoBke KIeToK
MHOTOKJIETOYHOI'0 opranu3mMa. Murotnueckuit Huki: uHrepdasa, peayminkauusa JJHK; muTo3s, dass
MHUTOTHYECKOTO JEJIEHHs U IPeoOpa3oBaHus XpPOMOCOM; OMOIOTMYECKHI CMBICI U 3HaUYeHHe MUTO3a (Oecromnoe
Pa3MHOXKEHHE, POCT, BOCIIOJTHEHHE KJIETOUHBIX OTEPh B (PU3NOJIOTUYECKUX U MATOJOTUYECKUX YCIOBUSIX).

Kiterounas Teopusi CTpOCHHSI OPraHU3MOB.

m JlemoHcTpauus. [IpuHIMnuansHble CXEMBI YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOTO MUKpOcKona. CXeMsl,
WJUTIOCTPUPYIOIIME METO/IbI MpenapaTuBHON OMOXUMUU U UMMYHOJIOTUU. Moaenu kieTku. CXembl CTpOeHHS
OpPraHOMJIOB PACTUTEIBHOU U )KUBOTHOM KIIETOK. MUKpoIpenapaTsl KI€TOK paCTEHUM, )KUBOTHBIX U
OJTHOKJIETOUYHBIX IpUOOB. PUTYPBHI MUTOTUYECKOTO JIEJICHUS B KJIETKAaX KOPEIIKa JIyKa 0] MUKPOCKOIIOM U Ha
cxeme. Marepuaibl, paccKa3blBaromue o Onorpadusx yueHbIX, BHECIINX BKJIAJ B Pa3BUTHE KJIETOUYHOM TEOPHH.
m JlaGoparopHas paborta.

N3yuenne cTpOeHUs paCTUTEIBHON U )KUBOTHOM KIIETOK ITOJ MUKPOCKOIIOM.

] OcHoBHbIe TOHATHS. OpraHuYecKre U HEOPTraHMIECKUE BEIIeCTBA, 00Pa3yIOIIHE CTPYKTYPHBIC
KOMITOHEHTHI KJIETOK. [IpokapruoThl: OaKTepuH U CHHE3EICHBIC BOAOPOCIH (IIMaHOOAKTEPHUH ).
DyKapuoTH4ecKas KJIeTKa; MHOT00Opa3ue 3yKapuoT; KJICTKH OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB.



Oco0eHHOCTH pacTUTENHHON U )KUBOTHOM KJIETOK. SIJpo ¥ UTOIUIa3Ma — rJlaBHbIE COCTABHbIE YACTH KJIETKH.
Opranousl muToria3Mbsl. Bkimtoduenus. Xpomocombl. Kapuotun. MUTOTHYECKHI TUKIT; MUTO3.
buonornueckuii cMpica MuTo3a. 11010keHUS KIIETOYHOM TEOPUU CTPOEHUS OPTaHU3MOB.

m YmeHus. OObSICHATHh PUCYHKU U CXEMBI, IIPEICTaBICHHBIC B yueOHNKE. CaMOCTOSITEILHO COCTABIATH CXEMBI
MIPOLIECCOB, MPOTEKAIIINX B KIETKE, U «IIPUBA3bIBATHY OT/AEIbHBIC UX 3TAIlbl K PA3JIUYHBIM KIIETOYHBIM
cTpykTypam. MimoctpupoBaTh OTBET NPOCTEHIITMMU CXeMaMHU U PUCYHKAMH KJIETOYHBIX CTPYKTYp. Paborats ¢
MHUKPOCKOIIOM U U3rOTOBJIATh MPOCTEHIINE MPENapaThl Jj1s1 MUKPOCKOITMYECKOI0 UCCIEIOBaHUS.
m MexnpenmerHsle cBsa3u. Heopranuueckas xumus. XuMmuueckue cBsizu. CTpoeHue BEIIECTBA.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuy. Opranndeckas Xxumus. [I[puHIunel opranu3anum opraHu4ecKux
COCITMHEHUH. YTIIEBOIBI, )KUPBI, OCTTKU, HYKIIEHHOBBIC KUCIOTHI. Du3nka. CBOMCTBA KUAKOCTEH, TEIIOBBIC
SIBJICHUS. 3aKOHBI TEPMOJIMHAMUKHU.

Pa3znea 3. Pa3aMHOKeHHe 1 MHANBHAYAJIbHOE PA3BUTHE OPTraHU3MOB (5 yacoB).

Tema 3.1. Pa3mHokeHHe OpraHu3MoB (2 yaca).

CymHOoCTh ¥ GOpMBI Pa3MHOKEHUST OPraHU3MOB. becroioe pa3MHOKEHHE PACTCHU U )KUBOTHBIX.
[TonoBoe pa3MHOKEHHE )KUBOTHBIX U paCTEHHI; 00pa3oBaHKe MOJOBBIX KIETOK, OCEMEHEHHUE U
orioIoTBopeHue. bronornueckoe 3HaueHue moyioBoro pazMuoxkenus. ['amerorenes. [lepuoasr o6pazoBanus
MOJIOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, co3peBanue (Meiio3) u (opMUpOBaHHE MOJIOBBIX KIIeTOK. OCOOEHHOCTH
criepMaToreHe3a u oBoreresa. OIioI0TBOpEHHE.

m JleMoHCTpanus MIaKkaToB, UJUTIOCTPUPYIOUINX CIIOCOOBI BEr€TaTUBHOTO Pa3MHOXKEHHS II0/IOBBIX JIEPEBHEB
Y OBOLIHBIX KYJIBTYP; MUKPOIIPENapaToB SIMIEKIeTOK; (hoTorpaduii, oTpaxkarmmux pasHooOpa3ue NoTOMCTBA Y
OJTHOM Mapsl poAUTENEH.

Tema 3.2. UnauBuayajibHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3) (3 yaca).

OMOpHOHANIBHBIN Nepro pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH IpoOIeHNs; 00pa3oBaHue
OJTHOCJIOMHOTO 3apo/ibliia — OyacTyibl. ['acTpynsnus; 3aKOHOMEPHOCTH 00pa30BaHUs IBYCIOHHOTO
3apo/bliia — ractpyisl. [lepBudHbIi opranoreHes u JanpHeimas quddepeHIpoBKa TKaHeH, OpraHoB U
cucreM. [TocTamOproHaNbHBIH epuo pa3BUTUSA. POpMBI TOCTIMOPUOHATIBHOTO epHoAa pa3BuTHs. Henpsimoe
pa3BUTHE; MOJHBIN U HEMOIHBIN MeTamopdo3. buonornueckuit cMmpica pa3zButus ¢ Mmeramopdozom. [Ipsamoe
passutue. CtapeHue.

O6H_[I/Ie 3aKOHOMCPHOCTU pa3BUTHA. buorenetTnueckuii 3aKoH.

CxopacTBo 3apoblieil 1 s3MOproHabHas TUBepreHuus npuzHakoB {3akoH K. bapa). buorenernyeckuii
3akoH (. I'ekkens u K. Mrosutep). Pabotsr A. H. CeBepiioBa 06 sMOpHOHaJIbHOW H3MEHYUBOCTH.

m /lemMoHcTpamus TabauIl, WILUTFOCTPUPYIONTUX MPOIEcC MeTamop(o3a y WICHHCTOHOTHX, TO3BOHOYHBIX
(’KeCTKOKPBUIBIX M YEHTYHYaTOKPBUIBIX, aM(PUOUii); TaOIHII, OTPaXKarOMIMX CXOACTBO 3apPOIBINIEH TO3BOHOYHBIX
YKUBOTHBIX, a TAK)KE CXEM MPeoOpa3oBaHus OPTaHOB U TKaHEH B UIIOTeHE3E.
m OcHoBHbIe TOHATHS. MHOTO0Opasue GopM U pacrpoCTPAaHEHHOCTh OECIIOIOT0 Pa3MHOKEHHS.
buonornueckoe 3HaueHne Gecronoro pasMaokenus. [1o1oBoe pazMHOKEHNE U €ro OMOJIOTHYEeCKOe 3HAUCHHE.
I'amerorenes; Melio3 u ero Ouonornyeckoe 3HaueHue. OmIoa0TBOpEHHE.
B Ymenus. OOBICHATH MIPOIIeCC MeH03a U Ipyrue dTanbl 00pa30BaHUs MOJIOBBIX KJIETOK, HCTIOIb3YS CXEMBI U
PUCYHKH U3 YUeOHUKA. XapaKTepU30BaTh CYITHOCTh OECIIONIOr0 U MOJIOBOTO Pa3MHOKEHUSI.
m MexnpenMerssie cBsi3u. Heopranmdeckas xumus. OXpaHa OpUpObl OT BO3AEHCTBUS OTXO0I0B XUMUYECKHX
pou3BOJACTB. Pu3nKa. INeKTpoMaruHuTHoe nose. Monusupyroliee n3mydyeHue, MOHATUE O J103€ U3IIYYeHUS U
OMOJIOTMYECKOH 3allUTE.

Pasznea 4. HacjiencTBEHHOCTh M M3MEHYMBOCTH OPranu3Mos (20 yacos).

Tema 4.1. 3akoHOMepHOCTH HacJieA0BaHUA NPU3HAKOB (10 yacoB).



OtkpeiTue I'. MeHaenem 3aKkOHOMEPHOCTEHW HaclIeIOBaHUS TPU3HAKOB. [ MOPUI0IOTHUECKUIT METOT
W3y4YeHUs HACEACTBEHHOCTH.

I'eneTmueckoe OIpeaAcIICHUE 110J1a.

I'eHOTHI KaK 1I€IOCTHAS CUCTEMA. BSaHMOHefICTBI/IC AJUICJIBHBIX W HCAJIJICIIBHBIX I'CHOB B OIIPEACTICHU N
IIPHU3HAKOB.

m Jlemonctpanus. Kaptel XxpoMocoM deroBeka. Pog0CIOBHBIC BBIAAIONIMXCS MPEACTABUTENICH KYIbTYPBI.
XpOMOCOMHBIe AHOMAJIMU YCJIOBCKA U UX (beHOTI/IHI/I‘-IeCKI/IC MPOABJICHUA.

m JlaGoparopnas pabora.

Perienne reHeTHYECKHX 3a/1a4 U COCTABJICHUE POJIOCTIOBHBIX.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH (6 YacoB).

OCHOBHBIE (bOpMBI H3MEHYMBOCTH. | eHOTUIIHMYECKass H3MEHUYHUBOCTD. MYTaI_II/II/I. 3HadyeHHe MyTaHI/Iﬁ JJIA
IIPAaKTUKH CCIILCKOI'O X03s1HicTBa ¥ OnoTexHojorun. KoMOMHaTHBHAsT H3MEHYHUBOCTb. BBOJ'II-OI_II/IOHHOG 3HAa4YCHUC
KOMOMHATUBHOM U3MEHYNBOCTH.

CDeHOTI/IHI/I‘leCKaH, U1 MO,Z[I/I(bI/IKaL[I/IOHHaH, W3MEHUYMBOCTh. Pob yc.]'IOBI/Iﬁ BHEIIHEH Cpcabl B Pa3BUTHUHU
U IIPOSBJICHUHN ITPU3HAKOB U CBOMCTB.

m /lemoncrpauus. [Ipumepsl MoarpUKAIMOHHON U3MEHUYUBOCTH.
m JlaGoparopnas paboTa.
N3y4yeHne N3MEHUYUBOCTH.

[TocTpoenue BapraliiOHHOM KpUBOH (pa3Mephl TUCTHEB PACTEHUI, aHTPOIOMETPHUUECKHUE JaHHBIC YYaAIHXCS).
Tema 4.3. Cestekuiusi pacTeHuil, ;)KHBOTHBIX 1 MUKPOOPTraHU3MOB (4 4aca).

L{eHTpbI MPOUCXOKAEHUS U MHOT000pa3us KyJlbTypHbIX pacteHuil. Copt, mopoja, mramm. Merobl
CEJIEKIIMM PaCTeHUN U )KUBOTHBIX. JIOCTHKEHUS 1 OCHOBHbBIE HAIPABJICHHSI COBPEMEHHOMN CENIEKIIMU. 3HaUCHHE
CEJIEKIIMHM ISl pa3BUTHUS CEJIbCKOXO035HCTBEHHOTO MTPOU3BOJICTBA, MEIUIIMHCKOM, MUKPOOHOIOIHUECKOH U
OPYTUX OTPaciiey MPOMBIIIJIEHHOCTH.

m /lemoHcTpanusi. CpaBHUTENbHBIN aHAIN3 MTOPO] TOMAITHUX )KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHHI U
UX TUKUX TpeakoB. Komiekuu u npenapaTsl COPTOB KYJIbTYPHBIX PACTEHUH, OTIIMYAIOLINXCA HAauOOoIbIen
IIJIOIOBUTOCTBIO.
m OcHoBHbIE OHATHS. ['eH. ['eHOTHN Kak cUcTeMa B3aMMOJEHCTBYIOIUX IeHOB opranu3Ma. llpusnak,
CBOWCTBO, (peHOTHI. [ 'eHeTHuecKkoe orpeiesieHue 1oJia y >KUBOTHBIX U pacTeHuil. HacieacTBenHas u
HEHACJIeJICTBEHHAs! U3MEHYMBOCTh. MyTalllOHHAasl U KOMOWHATUBHAs U3MEHYMBOCTh. Mouukanuy; HopMa
peakiuu. Cenekuust; Tubpuansanus 1 otoop. ['ereposuc u nonummionus, ux 3HaueHre. Copt, mopojia, ITaMMm.
m Ymenus. OObSACHATH MEXaHU3MBI Mlepeaun IPU3HAKOB U CBOMCTB U3 IOKOJIEHHS B IOKOJICHHE, a TaKXKe
BO3HUKHOBEHHUE OTJIMYMNA OT POAUTENBCKUX (popM y TOTOMKOB. COCTaBIATh MPOCTEUIIINE POJOCIOBHBIE U
peuiath reHeTnyeckue 3aaauu. [loHnMaTh HEOOXOAUMOCTh Pa3BUTHSI TEOPETUUECKON T€HETUKH U
MPAKTUYECKON CENeKIMH JJIsl MOBBIMICHHS 3((PEKTUBHOCTH CENbCKOX03IHCTBEHHOTO IIPOU3BO/ICTBA U
CHIDKEHHUS ce0eCTOMMOCTH ITPOOBOILCTBHSL.
m MexnpeamerHsie cBsi3u. Heopranuueckas xumusi. OXpaHa npupozsl OT BO3IAEHCTBUS OTXOJ0B XUMHUUECKUX
npou3BoJicTB. Opranuueckas xumusi. CTpoeHne u GyHKIIMM OPraHUYECKUX MOJIEKYII: O€JIKH, HYKIE€HHOBbBIE
kucnotsl (JJHK, PHK). ®usuka. J[uckpeTHOCTh dnekTpudeckoro 3apsaa. OCHOBBI MONEKYISPHO-KMHETUYECKOM
Teopuu. PentrenoBckoe uznydenue. [lonarue o 1o3e u3nydeHus u OMOIOrHuecKoil 3ammre.

Pa3zgea S. B3anMooTHOIIEHUS OPraHu3Ma M cpelibl. OCHOBBI IK0JIOTHH (7 4acO0B-24 U3 pe3epPBHOIO

BPEMEHH).



Tema 5.1. Buocdepa, ee crpykrypa u pyakuuu (5 yaca).

buocdepa — xuBast o6os10uka maHeTsl. CTpykTypa 6nochepsl. KommoreHTs 6uochepsl: KUBOES
BEILIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ue v BKJIa] B OnoMaccy; OMOKOCHOE U KocHOe BeriecTBO ouocdepsr (b.
W. Bepnanckuii). KpyroBopoT BemiecTs B mpupojie. EctecTBeHHbIe cO00IIECTBa )KUBBIX OPTaHU3MOB.
buoreorieHo3p1. KOMIIOHEHTHI OMOTEOIIEHO30B: IPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTHI. BHOIIEHO3bI: BHIOBOE
pa3zHooOpasue, MIOTHOCTh MOMYJISIHI, Onomacca.

Abuotuueckue ¢pakTopsl cpebl. Poib TemnepaTypsbl, OCBEIIEHHOCTH, BIaKHOCTH U APYTUX (PaKTOPOB B
KHU3HECIATSILHOCTH CO00IIecTB. IHTEHCUBHOCTH IeHCTBUS (DaKTOpa Cpeibl; OrpaHUIMBAIONINH (BakTop.
BiaumopeiictBue GpakTopoB cpeibl, Mpeaeibl BBIHOCIMBOCTH. bruotudeckue gaktopsl cpensl. Lenu u cetn
MUTaHUS. DKOJIOTHYECKUE THUPAMUIBL: Yrcel, Onomaccel, sHepruu. CMeHa 6uoreHo30B. [IpruanHbI cMEHBI
OmOoI1IeH030B; POPMUPOBAHNE HOBBIX COOOIIECTB.

@®opMbI B3aMOOTHOIIECHUH MEXTy opranu3Mamu. [103UTHBHBIE OTHOIIEHUS — CUMOMO03: MyTYaJIu3M,
Koornepanus, KOMMEHCaIn3M. AHTHOMOTUYECKHE OTHOIIEHUS: XUIIIHUYECTBO, IAPa3UTU3M, KOHKYPEHIIMSL.
HelitpansHple OTHOIIEHNS] — HEUTPAIN3M.

m JlemoHCTpanus: a) CxeM, WLTIOCTPUPYIOIINX CTPYKTYPY Ouochepsl 1 XapaKTepU3yIOIIUX OTAEIbHEIC €€
COCTaBHBIC YaCTH, TAOJIMII BUOBOTO COCTAaBa U Pa3HOOOpa3Us KUBBIX OPTaHU3MOB OHochepsr; cxem
KpyroBOpOTa BELIECTB B MPUPOJE; 0) KapT, OTPaKAIOIIUX T'€0JIOTHYECKYI0 UICTOPUIO MaTEPUKOB;
pacipoCTpaHEHHOCTH OCHOBHBIX OMOMOB CYIIIH; B) quaduibMoB U KuHopmibMa «buocdepar; r) npumepon
cUMOMO03a MPeICTaBUTENCH Pa3IMUHBIX [[APCTB KUBOU MPUPOIBI.

Tema 5.2. buocdepa u yesioBek (2 yaca).
[Ipupoaubie pecypchl U UX UCIOIB30BaHUE.

AHTpOIOTreHHbIe (PaKTOPBI BO3JAEHCTBHS Ha OMOLIEHO3bI (POJIb UeIOBEKa B IPUPOJE); MOCIEACTBHS
XO3SIIICTBEHHOM JI€ATEIbHOCTHU YesioBeKa. [[po0iaembl palioHanbHOIO IPUPOIOTOIb30BAaHUS, OXPaHBI
MPUPO/BL: 3aIIMTA OT 3arpsiI3HEHUN, COXpaHEHUE 3TATOHOB U MaMATHUKOB IPUPO/IbI, 0OecTIeUeHHEe
MIPUPOJIHBIMH peCypcamMy HacEJICHUS IJIaHEThI.

m /leMoHcCTpanus KapT 3al0BEAHBIX TEPPUTOPUI HaIllel CTPaHBbI.
m OcHoBHble oHATHUS. brocdepa. buomacca 3emnn. buonornueckas npoayKTUBHOCTb. JKMBOE BELIECTBO U

ero gpyHkuu. bruonorndeckuii KpyroBopoT BEIECTB B MpHpoJie. DKkojorus. BHemHss cpeaa. Dkonornyeckue
¢dakTopsl. AGHoTHYECKHE, ONOTHYECKHE U aHTPONOTreHHbIE (PaKTOPBl. DKOJOTHUECKUE CUCTEMbI: OMOTEOIEHO3,
OnoneHo3, arponeHos. IIpoayneHTs!, KOHCYMEHTHI, peaylieHTsl. CaMoperyJsinus, CcMeHa ONOLIEHO30B U
BOCCTAaHOBJIEHHE OMO1IeH030B. Bo3zaeilicTBue yenoBeka Ha Ouocdepy. OxpaHa npupobl; OMOIOTHUYECKUN U
COIMAJIBHBIA CMBICT COXPAaHEHHUS BUJJOBOTO Pa3HO00pa3ns OnoeHo030B. PannonansHoe MPHPOI0NOIb30BaHHIE;
HEHCcUepIiaeMbIe U McYepIiaeMble PeCypChl. 3aOBEAHUKH, 3aKa3HUKH, Tapku. KpacHas kaura. buonuka.

| YMenus. BeisSIBIATH MpU3HAKK MPUCTIOCOOTIEHHOCTH BHIOB K COBMECTHOMY CYILIECTBOBAHUIO B
HKOJIOTMUECKUX CHCTeMax. AHaJIM3UPOBaTh BUIOBOM cOCTaB OMOIIEHO30B. BbIAensaTh oTaenbHbIE (GOPMBI
B3alMOOTHOUIEHH B OMOIIEH03aX; XapaKTepHU30BaTh MUIIIEBbIE CETH B KOHKPETHBIX YCIOBUIX OOUTaHUSI.

[IpuMeHATh Ha MPAKTUKE CBEJCHUS 00 SKOJIOTHUUECKUX 3aKOHOMEPHOCTSX B TPOMBIIIUICHHOCTH U
CEJIbCKOM XO3STUCTBE /ISl PABMIIBHOW OpTraHU3alIliy JIECOBOJICTBA, PHIOOBOJICTBA U T. J., @ TAKXKE VISl PEeIICHUS
BCET0 KOMIUIEKCA 3a/1a4 OXPaHbl OKPYKAIOIEH CPeIbl M PallMOHATEHOTO IPUPOOTIOIB30BAHHS.

m Mexnpenametasie cBsi3u. Heoprannueckast xumusi. Kucinopon, cepa, azor, hochop, yriiepoa, nx XUMHIECKUE
cBoiicTBa. OXpaHa MPUPOJIBI OT BO3ACUCTBUS OTXOI0B XUMHUUYECKHUX TTPonu3BoACTB. Dusnyeckas reorpadus.
Kimmmar 3emmn, kmumatudeckas 30HaTbHOCTh. Pusnka. [ToHsTHE 0 03¢ U3TydeHHs M OMOJIOTHYECKON 3aInuTe



Kpurepun ouennBanus
OT1meTKa «5» CTABUTCS, €CJIM YUYeHHUK:

® JIOTMYHO U3J1araeT OCHOBHBIE MOJIOKEHUS YIeOHOTO MaTepuaia, Ipu3HakKu OMOJIOTUYECKUX
00BEKTOB, MPOLIECCOB U SIBICHUN, PACKPBIBAET UX CYIIHOCTh U B3aUMOCBSI3b;

® KOHKPETU3UPYET TEOPETUUYECKHE MOJIOKEHHsI IPUMEPaMH, HAyYHBIMU (PaKTaMu;

e JIEMOHCTPHUpPYET BJIaJICHHUE YMEHUAMH 000011aTh, aHATU3UPOBATh, CPAaBHUBATh
O6uonornyeckre o0bEKTHI U IIPOLECCHl U HA OCHOBE 3TOTO JEIaeT BbIBObI;

e JICMOHCTPHPYET 3HAHH O MPU3HAKAX OMOJIOTHYECKUX 0OBEKTOB (KJIETOK, OPTaHOB, CUCTEM
OpraHOB U OPraHU3MOB PAaCTEHUM, )KUBOTHBIX, TPUOOB, 3KOCUCTEM); O CYLIHOCTU
OMOJIOrMYECKUX MPOLECCOB (0OMEH BEILECTB, TPAHCHIOPT BELIECTB, POCT, Pa3BUTHE,
pa3MHOXKEHUE, pa3ipakUMOCTbh);

® JIEMOHCTPHPYET YMEHH: OOBACHATH POJIb PA3IMYHBIX OPIaHU3MOB B IIPUPOJIE, UX
B3aMMOCBSI3b, HEO0XOAUMOCTh 3aAIIUThI OKPYKAIOLIEH Cpeibl; paclo3HaBaTh U ONUCHIBATh
Ha KUBBIX 00BEKTaX U Ta6JII/II_IaXI Oopranbl IBETKOBOT'O PAaCTCHUS, OpraHbl U CUCTCMbI
OpraHOB KUBOTHBIX, BBISIBIIATH TUIT B3aUMOJICHCTBUS Pa3HbBIX BUIOB B 3KOCHCTEME,
COCTaBJIATH LCIIN ITUTaHUA,

® He JIONyCKaeT OMOJIOTHYECKUX OIMIMOOK U HETOUYHOCTEH.

OtMeTKa «4» CTABUTCH, €CJIH YYCHHK:

® He MOJIHOCTBIO PACKPBIBAET TEOPETUUECKHE MTOJIOKEHHS U HEIOCTaTOYHO IIUPOKO UX
WITIOCTPUPYET IPUMEPaMU, IPUBOJUT HE BCE HJIEMEHThI CPABHEHUSI OOBbEKTOB U SIBJICHUH,
JIOITyCKaeT OMOJIOrMYeCcKre HETOYHOCTH, HETPyOble OMOIOrMUECKUE OILINOKY;

® JIeMOHCTPHPYET OCBOCHHE BBILICHA3BAHHBIX 3HAHUH, IOIYCTUB IIPU ITOM HE3HAYUTEIbHbIE
O6MosIOrnYecKre NOrpeIHOCTH M HETOYHOCTH, HEIOCTaTOYHO YETKO BJIa/IeeT YMEHUSAMU
pacro3HaBaTh, yCTAaHABIMBATh B3aMMOCBS3H, aHAIU3UPOBATh OOBEKTHI, IPOLECCHI, SIBICHUS.

® JIONyCKAeT HE3HAYUTEIbHbIE OMOJIOTMUECKUE MOTPEITHOCTH U HETOYHOCTH, HEZJOCTATOUHO
YETKO IEMOHCTPHUPYET BJIAJICHUE YMEHUSAMU MPUMEHSATh NOJyYEeHHbIE 3HAHUS IS
O0BSICHEHUS J)KU3HEAEATEIbHOCTH U3yYEHHBIX OPTaHU3MOB.
OTtMeTKa «3» CTABUTCH, €CJIH YYCHHK:

e 1MeeT HeMoJHbIe (hparMeHTapHbIE 3HAHUS 00 OCHOBHBIX MPU3HAKAX )KUBOTO,
MPOSIBIISIONIUXCS Ha BCEX YPOBHSAX OpPraHU3aliu, 00 OCOOCHHOCTSIX CTPOSHUS U
KHN3HCACATCIBbHOCTU paCTeHI/Iﬁ " ) KUBOTHBIX, HeBepHO TpaKTyeT 6I/IOJ'IOFI/I‘-ICCKI/IG IIOHATHUA, HE
PacKphIBAET CYIIHOCTh MPOLIECCOB U SIBJIICHUM, JIeJaeT HEMPABWIbHBIE BBIBOBI, JOIMYCKAET
NCKAXXCHUS B yCTaHOBJ'ICHI/II/I HpI/I‘-II/IHI)I U CIICACTBUS ABJIICHUA,

® 1MeeT OTPHIBOYHBIE 3HAHUS 00 IKOJIOTUYECKUX (PaKTOpax, IKOCHCTEMaX, HEBEPHO
pacKpbIBaeT CYITHOCTh OMOJOTHYECKHX MPOIECCOB U SIBICHUI, HE B TIOTTHOW Mepe
OBJIaeBacT YMeHI/ISIMI/I OHpe)IeHHTI), OIINChIBATH, paCHO3HaBaTI), aHaHI/ISI/IPOBaTI) O6T)eKTI)I 158
SIBJIICHHUS,

OTMmeTKa «2» CTABUTCS, €CJIH YYCHUK:

® JIOITyCKaeT rpyOble OMOJOTHYECKUE OMINOKH, TPUBOAUT OTPHIBOUHBIC CBEJICHUS, TPUMEPHI,
HE UMEIOIINE OTHOMIEHHS K KOHKPETU3AI[NH TEOPETUICCKHUX TTOJI0KEHUH, WIIA OTBET
MIOJIHOCTBIO OTCYTCTBYET;

e JloMyCKaeT rpyOble OMooTHYecKre OMMOKH, He JEMOHCTPUPYET BilaJieHne o011ey4eOHbIMU
Y TIPAKTHYECKUMH YMEHUSMHU M HaBBIKAMH, HE CTIOcOOeH (popMyITMpoBaTh OTBETHI HA
HaBO/IAIIIME BOIIPOCH yUUTEIIS;

® M3JIaraeT JUIIb OT/EIbHbIC 2JIEMEHTHI 3HAHUMN, HE CBSI3aHHBIE MEX/ly COOOM, J0MyCcKaeT
rpyObie OHoIornyecKre OMMOKY, HE MOKET IPUMEHUTD NOJy4YeHHbIE 3HaHUS 00 OpraHu3Me
YeJI0BEKa B MPAKTUUECKOM IEeATETbHOCTH U IOBCEAHEBHOM KU3HU



TemaTuueckoe MMOYPOYIHOC€ IVIAHUPOBAHUE

Howmep Haszeanue Tembl KonnuectBo
ypoKa 4acoB
BBeneunue
1 OO01mmas 6noIorus Kak HayKa. 1
2 MHuoroo6pasue >KuBOro Mupa. Y poBHU OPraHU3AIMH KUBBIX 1
opranu3MoB. bruonoruueckrue CUCTEMBI.
3 OcHoBHbIE CBOWCTBA KHUBBIX Opranu3MoB. CBoOWCTBa OMOCUCTEM. 1
CTpyKTypHasi OpraHu3aius KUBbIX OPraHU3MOB
4 Heopranmdeckue BemecTBa KISTKH 1
5 Opranuydeckrie BelecTBa KIETKHU (O€KH, YTIeBOIbI) 1
6 Opranudeckrie BEeIECTBA KICTKHU (JIUMHIbI, HYKJICHHOBBIE 1
KHUCJIOTHI)
7 OOMeH BelecTB U NMpeBpallleHue SHEPTUU B KieTke. Tpancnopt 1
BEIIECTB Uepe3 KICTOUHYI0 MEMOpaHy.
8 [Tnactuueckuit oOMeH 1
9 DOHepreTndyeckuii oOMeH 1
10 IIpokaprnoTnueckas KieTka. 1
11 DykapuoTHYecKasl KJIeTKa. 1
12 Anpo. 1
13 JleneHue KICTOK. 1
14 Kierounast Teopus CTpO€HUs OpraHU3MOB 1
Pa3MHOXeHUE 1 MHIMBUAYATBHOE Pa3BUTHE OPraHU3MOB
15 becnonoe pasmHoxeHue. 1
16 [TonoBoe pa3MHOKEHNE 1
17 OMOpHOHAIBHBIN EPUOJT Pa3BUTHUS 1
18 ITocTamMOpHroHanbHBIN TIepuo pa3BuTus. OO1HMe 1
3aKOHOMEPHOCTHU Pa3BUTHUS
HacnencTBeHHOCTh U MU3MEHUMBOCTH OPTaHU3MOB
19 OCHOBHBIE TIOHATHUS TEHETUKH. [ MOPHIOIOTUYECKUI METO 1




HU3YUCHUA HACJICAOBAHU IIPHU3HAKOB.

20 Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH Menaerns.

21 Bropoii 3akon Menjens. 3aKkOH YUCTOTHI TaMeT.

22 JurubpuaHoe ckpemuBanue Tperuii 3aKkoH MeHaers.
AHanuzupyloniee CKperuBaHue.

23 [Tpaktrueckas padota Ne 1 «Pemenne 3aaa4 Ha MOHOTHOPUIHOE
U AUTUOPUHOE CKPEIIMBAHUE)

24 CueruieHHO€e HacJIeJOBaHUE I'eHOB

25 I'eneruka mouna.

26 I'eHoTun Kak 1ENOCTHAs cUCTEMA.

27 B3aumogeiicTBre reHoB.

28 [IpaxTnueckas padora Ne 2 «Pemienue 3agau Ha
3aKOHOMEPHOCTH HaclieI0BaHHs MpU3HAKOB, COCTaBIEHUE CXEM
POJOCTOBHBIX

29 Hacnencreennas namMeH4nBocTh. KomOMHAaTHBHAS
M3MEHYHUBOCTbD.

30 Myranuu. Bugsr mytanuit

31 denoTUMYecKas N3MEHIYUBOCTb.

32 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.

33 LlenTpbl MHOTO0Opa3Hsl ¥ TPOUCXOKACHUS KYIbTYPHBIX
pacTeHui

34 MeTo/bI CeNeKIIuU pacTeHUI U KUBOTHBIX

35 Cenexuus MUKpOOPTraHU3MOB.

DBOJIIOIMS KUBOTO MUpa Ha 3eMJie

36 CranoBnenue cucrematuku. Pabotsr Kapna JIunues.

37 OpomonnonHas teopus JK.b.Jlamapka

38 IIpeanoceunky BO3HUKHOBeHU Teopun Y. JlapsuHa. YdeHue
Y.lapBuHa 00 UCKYCCTBEHHOM OTOODE.

39 VYuenue Y./lapBuHa 0 €CTECTBEHHOM OTOODE.

40 ®opMbI 60PHOBI 32 CYIIIECTBOBAHHE




41

BI/I,Z[ KaK '’CHCTUYCCKU H30JIMPOBAHHAA CUCTCMaA

42 [Tonmymsiuss — sIeMeHTapHas YBOJIOLMOHHAS €UHUIIA.
DBOJIOIMOHHAS POJIb MyTalUil

43 MakposBosntouusi. buonorndeckuii nporpecc. buomorndyeckuit
perpecc.

44 ['1aBHBIC HaNpaBIECHUS SBOIOUA

45 OO6mmue 3aKOHOMEPHOCTH OHMOJIOTMYECKOM IBOJTIOIUH

46 [IpucnocoOuTenpHbIE 0COOCHHOCTH CTPOCHHS OPTraHU3MOB.

47 3a00Ta 0 MOTOMCTBE.

48 OU3HONIOTUYECKHE A1l TAlN

49 CoBpeMeHHbIE TTPEICTABICHNS O BOSHUKHOBEHUHU KU3HH.
Teopus akanemuka A.W. Onapruna. XuMU4eCKHii,
MPe10MOIOTUYECKU 3TAIbl PA3BUTHUS KUBOU MaTEPUU.

50 buonornueckuii ¥ CONMAIbHBIN 3TAIbl PA3BUTHS )KUBOU
MaTEepHUU.

o1 JKu3Hb B apXEUCKYI0 U MPOTEPO3OUCKYIO0 3Py

52 ’Ku3Hb B Majgeo30MCKyI0 Py

53 ’Ku3Hb B ME€3030MCKYIO U KalTHO30MCKYIO 3Py

54 [IponcxoxaeHue yenoBeka

B3aumooTHoeHus opranusma u cpezibl. OCHOBBI 3KOJIOTHH

55 Crpykrypa 6uocdepsl. KpyroBopor BemecTs B mpupoe

56 Hctopus hopmMupoBaHHst COOOLIECTB KUBBIX OPraHU3MOB.
buoreno3n1, 0MOreoeHO3hI.

57 AbunoTtnueckue GpakTopbl cpelibl

58 buotnueckue akropsl cpespl. Llenu u cetn nuTanus.

59 B3anMooTHOIIEHNS MEXy OpraHU3MaMH.

60 [TpakTuyeckas pabora Ne 3 «CocTaBineHue cxeM Iienei 1 ceTeit
MTUTAHUS

61 buocdepa u uenosek. [Ipupoausie pecypcesl u ux

HUCIIOJIB30BaAHHUEC HpO6J'ICMBI panroHaJIbHOT'O
MIpUPOAOIIOJIL30BAHUA




62 IlocaencTBusA XO3IUCTBEHHON NEITEIHLHOCTH YEIOBEKA IS 1
OKpy>Katoten cpeabl. OxpaHa mpUpoabl U OCHOBBI
PaLMOHAIIBHOTO MTPUPOAOIIOIB30BAHUS.

63 OxpaHa mpupoIbl U OCHOBBI PAIIHOHATBHOTO 1
[IPUPOIOTIOIB30BAHHS
64-68 PesepBHOE Bpems 5
Hroro 68

Y4yeOHO-MeTOAMUYECKOE 0OecIieueHre YyueOHOoro nmpouecca
1.C.I''MamonToB, B.b. 3axapos, U..Aradonos, H.11. Conun. buonorus. Ob6mue

3aKOHOMEPHOCTH, 9 Kitacc. YueOHuK it o0meo0pa3oBaTebHbIX yupexaeHuit M. Jpoda,
2019

2. Conun H.H., 3axapos B.b. IIporpamma ocHoBHOTO 00111er0 00pa3zoBanusi. buonorus
5-9 knaccel. KoHnenTpuueckuit Kype.

Jiss mHGOPMAITMOHHON KOMITBIOTEPHOW TOJICPKKH  y4eOHOro Tporecca Mpeoiaraercs
UCIIOJIb30BAaHUE CIEAYIOIIUX MPOrpPaMMHO-TIEJarOTHYECKUX CpelIcTB W cpelacts Internet,
peann3yeMbIX ¢ OMOILBIO KOMIIBIOTEPA:

- crpaBouHuk «['otroBuMcsa k OI'D. » (m3garenscTBO «lIpocemenne-MEINAY);

- Enwmnas xomteknus mudpoBeix 00pa3oBatelbHbIX pecypcoB http://school-collection.edu.ru;

- @enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIOP)
http://fcior.edu.ru;

- Tasera «buonorus» uzaarensckoro goma Ilepoe centsops http://bio.1september.ru;

- OtkpoiThiit KOJUTeK: bruomorus http://college.ru/biologiya;

- Bces 6umonorus http://www.sbio.info;

- TocynapcrBennsiit lapuHoBCKHid My3eit http://www.darwin.museum.ru;

- Anartomus 4yenoBeka B miutrocTpanusax http://www.anatomus.ru;

- JKusotnsie http://www.theanimalworld.ru;

- Amaromus yenoBeka — araac http://www.anatomcom.ru;

- Bceepoccuiickas onumnuana
mkonsHuKoBhttP://rosolymp.ru/index.php?option=com_content&view=article&id=6467&Ite
mid=937 http://rosolymp.ru;

- Paam mroneii, paau xxuBoTHBIX http://www.floranimal.ru.
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