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TlosicHUTEIBLHASA 3aIMCKA

JlanHass pabouas mporpaMma co3faHa C [eJbl0 IUJIAHUPOBAaHUS M OpraHU3alud
00pa3oBaTeNFHOTO TpoIecca Mo OHOJIOTHM B paMKax BBINOJIHEHHS TpeboBanuii CraHnmapra.
Pabouas mporpamma mo 6mosnoruu paspadboTtaHa aisi 0OydeHHs B IIKOJE HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus. PaGouas mporpamma co3gaHa Ha OCHOBE TPEeOOBaHMH K pe3ylbTaTam
ocsoenus:t OOIT OOO MKOY COI Nel r. Kupencka.

Mecto npeamMeTa B y‘le6HOM I1age: o0sg3aTenbHast YacTh.

[Tpenmernas obnacts: EcTecTBeHHOHAYYHBIE TPEIMETHI

KomnaectBo y‘Ie6HBIX 4acCoB, Ha KOTOPEBIE paCcCUUTaHa IIporpaMmma:

Kiace 5 kJace 6 kiacc 7 kyacc 8 kiacc 9 kiacc
KonnuectBo yueOHBIX 34 34 34 34 34
HeJeb
KomnnuecTBo yacoB B HENEIIO 1 1 2 2 2
KonnuectBO 4acosB B roxa 34 34 68 68 68
[Tpu peanm3anyu MPOrpaMMbI HCIIONIB3YIOTCS YI€OHUKH, BKIIFOUCHHBIC B
dbenepanbublii epedyennb: oT 28.12.18 Ne345
Hopstarosbiit ABTOp/aBTOpPCKHIA HanMeHoBaHHe H3paTenn
HOMep Kuaace
KOJJIEKTUB yueOHMKA yueOHHMKA
y4eOHHKA
1.2.5.25.1 Conun. H.U., buonorus. Beenenne 5 Hpoda
[InemaxoB A.A. B OMOJIOTHIO
1.2.5.25.2 Conun H.1. buonorus .JKusoit 6 Hpoda
OpTaHH3M.
1.2.5.2.5.3 Conun H.U., 3axapos B.b buonorus. 7 Hpoda
Mmuoroo6pasue
KUBBIX
OpPTaHU3MOB.
1.2.5.25.4 Conun H.U, Canua M.P buonorus. Yenosexk. 8 Hpoda
1.2.5.2.5.5 Conmn H.U., 3axapoB buonorus O6mme 9 Hpoda
B.b,Aradonosa 1.b 3aKOHOMEPHOCTH.

I. [Inanupyemble pe3yabTaThl OCBOCHHS Y4eOHOI0 NpeaMeTa




5 kaacc

HDCI[MCTHI)IG PE3YJIbTATHI O6V‘I€HI/ISI

VYuyamuecs 10JKHbI 3HATh:

—OCHOBHbIE IPU3HAKHU KUBOW IIPUPOIBI;

—YCTPONCTBO CBETOBOI'O MUKPOCKOIIa;

—OCHOBHbBIE OPTaHOUIbI KIIETKHY;

—OCHOBHbBIE€ OPraHUYECKUE U MUHEpAJIbHbIE BEIIECTBA,

BXOJISILIIE B COCTAB KJIETKH;

—BeJYIIMX €CTECTBOUCIBITATEIEH U UX POJIb B U3YYEHUU IIPUPOIBI.

VYyamuecs N0KHbI yMETh:

—O0OBACHATH 3HaUCHNE OMOJIOTHYECKUX 3HAaHUH B TOBCEHEBHOM KU3HU;

—XapaKTepU30BaTh METO/IbI OMOIOTUYECKUX HCCIIEOBAHUM;

—paboTath C JYNOW U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TaOJIUIAX U MUKpOIIpenapaTax OCHOBHbBIE OPTaHOUAbI KIETKHU;

—O0OBACHATH POJIb OPraHUYECKUX U MUHEPAJIbHBIX BEIIECTB B KJIETKE;

—co0Jro1aTh IIpaBWila MOBEAEHUA U paboOThl ¢ NMpuOOpaMHU U HMHCTPYMEHTaMH B KaOUHETe
6uosoruu.

VYyamuecs 10KHBI 3HATh:

—CYILECTBEHHbIE TNPU3HAKU CTPOEHUS U JKU3HEAEATENbHOCTH H3y4aeMbIX OHOJOTHYECKUX
00BEKTOB;

—OCHOBHBIE IIPU3HAKHU MPEACTaBUTECH HApCTB )KUBOM MPUPOJIBI.

VYyamnuecs 10KHbI yMETh:

—ONpeAesaTh MPHUHAIICKHOCTh OHMOIOTMYECKMX OOBEKTOB K OJHOMY H3 LAPCTB >KHUBOM
HPUPO/IbI

—YyCTaHaBJIMBATh YEPTHI CXOJCTBA U Pa3JIN4Ms Y IPEIACTABUTEIEH OCHOBHBIX 11APCTB;
—paznu4aTh U3y4eHHbIE O0BEKTHI B IPUPOJIE, HA TaOINIIaX;

—YyCTaHaBJIMBATh YEPThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUS;

—OOBSICHATH POJIb IPEACTaBUTENEH LIAPCTB KUBOU MPUPO/IBI B )KM3HHU UEIOBEKA.

VYyamuecs T0JKHBI 3HaTh:

—OCHOBHBIE Cpe/Ibl 0OUTaHUS )KUBBIX OPraHU3MOB;

—IIPUPOJIHBIE 30HBI HaIlIeH IJIAaHEThI, UX oOuTaTenen

VYyamuecs 10KHbI yMETh:

—CpaBHUBATh PA3IMYHbIE CPE/ibl OOUTAHMS;

—XapaKTepHU30BaTh YCIOBUS )KU3HU B PA3IMUHBIX Cpeax OOMTaHMUS;

—CpaBHUBATh yCJIOBHS OOUTaHMS B PA3JIMYHbIX IPUPOIHBIX 30HAX;

—BBISABJIATH YE€PThI IPUCIIOCOOIEHHOCTH KHUBBIX OPIraHU3MOB K OIPEICIEHHBIM YCIOBUSM;
—TIpUBOANTD MIPUMEPHI 0OUTATENEeH MOPEN U OKEaHOB;

—Ha0II0JaTh 32 )KUBBIMH OpraHU3MaMHU.

VYyamuecs 10IKHBI 3HATh:

—TIPEJIKOB YEJIOBEKA, UX XapaKTePHbIE YePThl, 00pa3 )KU3HU;

—OCHOBHBIE IKOJIOTUYECKHE MPOOIEMBI, CTOSAIIUE ITEPE] COBPEMEHHBIM UYEJIOBEUECTBOM,;
—TIpaBuJjia MOBEJCHMS YEI0BEKA B ONIACHBIX CUTYalUsIX PUPOJIHOTO IMPOUCX0KIEHUS;
—TIpocTelIne crnocoObl OKa3aHUsl IEPBOM MOMOIIH MPU 0KOTaX, OOMOPOKEHUH U JP.
VYyamuecs 10IKHbBI YMETh!

—OOBSICHATh NPUYMHBI HETaTUBHOTO BIMSHMS XO3SHCTBEHHOW JEATENILHOCTH 4YeJOBEKa Ha
IPUPOY;

—OOBSICHATH POJIb PACTEHUH U )KUBOTHBIX B KU3HU YEJIOBEKA;

—000CHOBBIBATH HEOOXOIUMOCTH MPUHSTHUSL MEP 110 OXpaHe KUBOU MPUPOIBI;

—Cc00J110/1aTh MpaBUJIa IOBEACHUS B IPUPOJE;

—pa3nuyarh Ha )XMUBBIX 00BEKTaX, TAOIUIAX OMACHbIC JJIS KU3HHM YeJIOBEKa BHJbI PACTCHUN U
’KMBOTHBIX;




—BECTH 3/I0pOBBI 00pa3 >KU3HM M MPOBOIUTH OOpPHOY C BpPEAHBIMH NPUBBIYKAMHU CBOUX
TOBApPHUIIICH.

MCT&HDCI{M@THBIG PE3YIbTAThI 06V‘-ICHI/I$I

VYuyammuecs 10JIKHbI YMETb:

—TIPOBOJIUTH NMPOCTEHIINE HAOIIOCHUS, U3MEPEHHUSI, OTIBITHI;

—CTaBUTh Y4EOHYIO 3a/1a4y I10]] PyKOBOJICTBOM yUUTEJIS;

—CHUCTEeMaTU3UPOBaTh U 0000IIATh pa3HbIe BUABI HH(OpMaImy;

—COCTaBJISATh IUJIaH BBIOJIHEHMsI y4eOHOI 3a1auu.

VYyamuecs N0KHbI yMETh:

—IIPOBOJIUTH NMPOCTEHIIYIO KIIaCCU(UKALIUIO )KUBBIX OPraHU3MOB I10 OT/AEIbHBIM LAPCTBAM;
—MCIHOJIB30BATh JONOJHUTEIbHBIC HCTOYHUKNA HHPOPMALIMH /7S BHIIOJHEHUST y4eOHOU 3a1au;
—CaMOCTOATEIbHO TOTOBUTh YCTHOE COOOLIEHHE Ha 2—3 MUH.

VYyamuecs 10KHbI yMETh:

—HaXOJUTh U UCIOJb30BATh NPUYMHHO-CJIEICTBEHHbIE CBSA3H

—opMynupoBaTh U BBIABUTATH MPOCTEHIIINE THITOTE3BI;

—BBIIEJIATh B TEKCTE CMBICIIOBBIE YaCTH U 03arjIaBJIUBaTh UX, CTABUTH BOIIPOCHI K TEKCTY
VYyamuecs 10KHbI yMETh:

—paboTaTh B COOTBETCTBUU C IOCTABJICHHOW 3a]1aueii;

—COCTaBJIAITh IPOCTOM U CIIOXKHBIN IJIaH TEKCTA;

—Yy4acTBOBATh B COBMECTHOM JESITEILHOCTH;

—paboTaTh ¢ TEeKCTOM naparpada u ero KOMIHOHEHTAMU;

—Y3HaBaTh U3y4yaeMble OOBEKTHI Ha TaOIUIaX, B IPUPOJIE

JIMYHOCTHBIC PEC3VIIETAThI O6V‘I€HI/IH

—®dopMUpoBaHHE OTBETCTBEHHOI'O OTHOILIEHUS K 00yUEHUIO;

—(opMupoBaHue O3HABATEIbHBIX HUHTEPECOB U MOTHBOB K O0YUEHUIO;

—opMupoBaHe HaBBIKOB MOBEJICHNS B IPUPOJIE, OCO3HAHUS [IEHHOCTH KUBBIX O0BEKTOB;
—OCO3HaHUE LIEHHOCTH 3/I0POBOT0 M 0€30MacHOro 00pasa *KHU3HH;

—opMupoBaHrEe OCHOB 3KOJIOIMYECKON KYIbTYPBHI.

6 KJiacce

HDeI[MeTHBIe PE3VYIIbTAThI O6V‘-I€HI/I$I

VYyamuecs: 10JKHBI 3HaTh:

—CYTh TOHSATUH M TEPMHUHOB: «KIETKA», «IAPO»,«MeMOpaHa», «000JI0uKay, «IUIaCTUIAN,
«OpraHou/», «XPOMOCOMa», «TKaHb», <«OpPraH», «KOPEHb», «CTEOCNb», <JIHCT»,I10YKa»,
«IIBETOK», «IIO/I», «CEMs», «CUCTEMa OpPraHOBY», IHIIEBApPUTEIbHAS CHCTEMAay,«KPOBEHOCHAs
CUCTEMA», «ABIXaTEJIbHAs CHCTEMa»,«BBIICIUTENbHAS CHUCTEMA», «ONOPHO-IBHUraTelIbHAs
CUCTEMa», «HEPBHAs CUCTEMay, «OHIOKPUHHAS CUCTEMAY, «PAa3MHOKEHHUEN

—OCHOBHBIE OPTaHOMbI KJIETKHM, TKaHU PACTEHUM W JKMBOTHBIX, OpraHbl U CUCTEMBI OPraHOB
pPacTEeHUN U KUBOTHBIX;

—YTO JIE)KUT B OCHOBE CTPOEHUS BCEX KUBBIX OPIraHU3MOB;

—CTpOEHHE YacTeil modera, OCHOBHBIX OPraHOB M CHCTEM OPraHOB YKMBOTHBIX, YKa3bIBaTh MX
3HaYEHUE.

VYyamnuecs 10KHbI YMETh:

—pacro3HaBaTh U TOKa3bIBaTh HA Ta0JIMIIaX OCHOBHBIE OPTaHOMJbI KJIETKH, PAaCTUTENbHbIE U
’KUBOTHBIE TKAHH, OCHOBHBIE OPTraHbl U CUCTEMbI OPI'aHOB PACTEHUHN U )KUBOTHBIX;
—MCCIIEN0BaTh CTPOEHUE OCHOBHBIX OPTraHOB PacCTEHMS;

—YCTaHaBJIMBAaTh OCHOBHBIE YEPThI PA3IUUMsI B CTPOCHUU DPACTUTENIBHON U )KUBOTHOM KJIETOK;
—YyCTaHaBJIMBATh B3aUMOCBA3b MEXK/ly CTPOCHHEM Mo0era U ero pyHKIUsIMH;

—MCCIIEN0BaTh CTPOCHUE 4YacTell moOera Ha HaTypalbHbIX OOBEKTaX, ONpENEeNATh HMX Ha
TaOJINIIAX;

—00OCHOBBIBATh BaXXHOCTh B3aMMOCBSI3U BCEX OPraHOB M CHCTEM OPraHOB JuId oOecredeHus
LIEJIOCTHOCTH OpPraHHU3Ma.




VYvuaiuecs 10JKHBI 3HATh:

—CYTh MOHATUNA U TEPMHUHOB: «IOYBEHHOE MUTAHHE,«BO3IYIIHOE MUTAHUEY», «XJIOPOILIACTY,
«hoTocuHTE3», «IHUTAHHEY», «IBIXAaHUE», TPAHCIOPT BEUIECTBY, «BBIICICHHUE,THCTONAI,
«0OMEH BEHIECTB», «XOJOAHOKPOBHBIE >KUBOTHBIC», «TEIUIOKPOBHBIE >KWBOTHBIE», «OMOpHAs
CUCTEMa», «CKEJIeT», <«IBIKCHHUE», «Pa3IPaKUMOCTh», «HEPBHAS CHCTEMay,«dHJIOKPUHHASL
CUCTEMay, «pedIIeKC», «Pa3MHOKEHHEY, «II0JIOBOE Pa3MHOKEHHUEY, «OECIooe pa3sMHOKEHHEY,
«IMOYKOBAHHUE»,«€PMAPPOUT»,  «OIUIOJOTBOPEHHE»,  «OMBUICHHE»,  «POCT»,«Pa3BUTHEY,
«TIPSIMOE PA3BUTHEY, KHEMPIMOE Pa3BUTHEY;

—OpraHbl U CUCTEMBI, COCTABIISIOLINE OPIraHU3MbI PACTEHUS U KHUBOTHOTO.

VYyamuecs 10JKHbBI YMETb:

—ONpeAesaTh M TOKa3bIBaTh Ha TAaONWIE OpPraHbl M CHCTEMBl ,COCTABIISIONIME OPTaHU3MBI
pacTeHUi U )KUBOTHBIX;

—OOBSACHATH CYLITHOCTh OCHOBHBIX IPOLIECCOB )KU3HEACATEILHOCTH OPraHU3MOB;
—O00OCHOBBIBATh B3aUMOCBSI3b IIPOIIECCOB KUZHEACSITEILHOCTH MEXI1y COOOi;

—CpaBHUBATH MPOIIECCHI )KU3HEACSITEILHOCTH PA3IMYHBIX OPTaHU3MOB;

—Ha0roaaTh 3a OMOIOTUYECKUMU MPOIIECCAMU, ONUCHIBATh UX, I€TaTh BHIBOJIBI;
—MCCIIEZI0BAaTh CTPOSHHE OTJCIBHBIX OPraHOB OPTaHU3MOB;

—(pUKCHUPOBATh CBOM HAOIOICHUS B BUJIC PUCYHKOB, CXEM, TAOIIHIL;

—CcoO0JII0/1aTh MTpaBUjia OBEJACHUS B KaOUHETE OMOJIOTHH.

Yyaiuecs 10JKHBI 3HATh:

—CYTh TIOHATHHA W TEPMHUHOB: «cpela OOHMTaHUs», «(PaKTOPBI Cpeibl», «(HaKTOPbl HEKHUBOU
MPUPOJBIY, «(HAKTOPBI KUBOU MPUPOABLY, «ITUIIEBBIE LEMNY, IIHUILIEBbIE CETUY», KIIPUPOTHOE
COOOIIECTBOY, «IKOCHCTEMA;

—KaK TOT WJIM UHOHM (aKTOp Cpebl MOKET BIHSITH HA KUBBIE OPTraHU3MBI;

—XapaKTep B3aUMOCBSI3e MKy KHBBIMH OpTraHU3MaMHU B TIPUPOJTHOM COOOIIECTBE;
—CTPYKTYpY IPUPOAHOTO COOOIIECTBA.

MeTtanpeaMeTHbIE Pe3yIbTaThl O0YUSHUS

VYyamuecs 10KHbI yMETh:

—paboTaTh C TOMOJHUTENbHBIMA HCTOYHUKAMH WH(OpMaIIUN

—JIaBaTh OTPE/ICICHNUS;

—paboTtaTh ¢ OMOIOTUYECKUMHU O0BEKTAMHU.

VYyamuecs 10KHbI yMETh:

—OpraHU30BHIBaTh CBOIO YUEOHYIO 1E€ATEIbHOCTS;

—IIJTAHUPOBATH CBOIO JICATEIILHOCTD TI0J] PYKOBOJCTBOM YUHTENsI (poAnTENeH);

—COCTAaBJISTH IJIaH PabOTHI;

—Yy4acTBOBAaTh B IPYNIOBOM paboTe (Maas rpymnmna, Kjacc);

—OCYIIECTBIISITh TOUCK JOMOJTHUTENbHOW HWHGOpPMAaUU Ha OYMaXKHBIX M DJIEKTPOHHBIX
HOCHUTEIISIX;

—paboTaTh ¢ TeKCTOM Maparpada u ero KOMIIOHEHTaMHU;

—COCTaBJISTh TUIaH OTBETA,

—COCTaBJISITh BOMPOCHI K TEKCTy, pa30MBaTh €ro Ha OTAETbHBIC CMBICIOBBIC YaCTH, JIeJaTh
TI0/13aT OJIOBKH;

—Y3HaBaTh U3y4aeMble OOBEKTHI HA TaOIHUIIAX;

—OILIEHUBATh CBOM OTBET, CBOIO pabOTY, a TakKe pabOTy OJJHOKIIACCHUKOB.

JIMYHOCTHBIC PE3YILTATHI O0YUCHHS

—®dopMUpOBaHHE OTBETCTBEHHOTO OTHOIIICHHUS K 00YUEHUIO;

—opMupoBaHre TO3HABATEIFHBIX HMHTEPECOB W MOTHBOB HAINPaBICHHBIX Ha HW3YyYeHHE
nporpamm;

—pa3BUTHE HABBIKOB OOYUYECHHUS;

—QopMupoBaHre COLMATBHBIX HOPM U HABBIKOB IMOBECHHS B KJIacce, IMKOJe, ToMa U Ap.;

— opmupoBaHue 1 100poKenaTeabHble OTHOIICHNUS K MHEHHUIO PYTOT0O YeJI0BEKa;




—QopMupoBaHUe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH W COTPYIHUYECTBE CO
CBEPCTHUKAMH, YUUTEISIMH, TOCTOPOHHUMHM JIFOABMHU B TIpoliecce y4eOHOM, OOIECTBEHHON W
JIPYTroM NeATeIbHOCTH;

—O0CO3HaHHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pas3a KU3HH,

—O0CO3HaHME 3HAaYE€HUS CEMBH B JKU3HH YEJIOBEKA;

—YBa)XHUTEJIIbHOE OTHOIIEHNE K CTAPIITMM M MJIAJIIITUM TOBAPHIIAM.

7 KJacce

HDCI[MCTHI)IG PE3YJIbTATHI O6V‘I€HI/ISI

VYuyamuecs 10JKHbI 3HATh:

—CTPOCHHE U OCHOBHBIE IIPOIIECCHI KHU3HEIEATSILHOCTH OaKTepui;

—pa3HooOpasue U pacpocTpaHeHuEe OaKTEepuil U TPUOOB;

—poib OakTepuil ¥ rpuOOB B MPUPO/IE U KU3HU UEIOBEKA;

—MeTO0 16l TPO(PHIIAKTUKY HH(PEKIIMOHHBIX 3a001eBaHUT.

VYyamuecs 10KHbI yMETh:

—JaBaTh OOLIYI0 XapaKTepUCTUKY OaKTepui;

—XapaxkTepu3oBaTh (HOpMbI OAKTEPUAIBHBIX KIIETOK;

—OTJIMYaTh OAKTEPUU OT APYIHX JKUBBIX OPraHU3MOB;

—O0OBSACHITH POJIb OaKTEPHil ¥ TPUOOB B IPUPOJIE U KUIHH YEITOBEKA.

VYuyamuecs 10JKHbI 3HAaTh:

—OCHOBHBIE TIOHATHS, OTHOCSIIIIUECS K CTPOCHHIO MTPO-H IYKAPHUOTHIECKOH KIIETOK;
—CTPOCHHME U OCHOBBI KU3HEIEATEIILHOCTH KJIETOK Irpuba;

—0COOCHHOCTH OpTraHU3alMH NUISTIOYHOTO rpuoda;

—Mepbl TPOPUITAKTUKH TPUOKOBBIX 3a00JI€BaHUM.

VYyamuecs 10KHbI yMETh:

—JaBaTh OOIIYI0 XapaKTepUCTUKY OaKTepuil 1 rpuboB;

—OOBSICHIATH CTPOEHUE TPUOOB U JINIIAIHUKOB;

—TIPUBOJUTH IPUMEPBI PACIIPOCTPAHEHHOCTU I'PUOOB U JIUILIANHUKOB;

—XapaKTepu30BaTh POJIb TPUOOB U JIUIAWHUKOB B OUOIIEHO33X;

—OMpeAeNsATh HeCheJOOHBIE NUIANOYHbIE TPUOBI;

—OOBSICHATH poJib OaKTepUil U TPUOOB B IPUPO/JIE U KU3HU YEJIOBEKA.

VYuyamuecs A0JKHBI 3HATh:

—OCHOBHBIEC METO/IbI H3YYCHUS PACTCHU;

—OCHOBHBIE TpYIIBl pacTeHU (BOJOPOCIM, MXH, XBOLIM, IUIAyHbI, IallOPOTHUKH,
TOJIOCEMEHHBIE, IIBETKOBBIE), HX CTPOEHHE, 0COOCHHOCTH KU3HENEATEIILHOCTH H MHOT000pasue;
—O0COOCHHOCTH CTPOCHUS H KHU3HEIEATSIFHOCTH JTUIIAHHIKOB;

—poJb pacTeHuil B 6uocdepe 1 )KU3HU YeI0BEKa;

—TIPOUCXOKJICHUE PACTCHUI M OCHOBHBIE 3TAITbl Pa3BUTHUS PACTHTEIHHOTO MUPA.

VYuyaruecs: 10JKHBI YMETh:

—JIaBaTh OONIYI0 XapaKTePUCTUKY PACTHTEIBHOTO [IapCTBa;

—O0OBACHATH POJIb pacTeHH B Onocdepe;

—JaBaTh XapaKTEPHCTUKY OCHOBHBIX TPYII paCTeHUH (BOAOPOCIEH, MXOB, XBOIICH, IIAyHOB,
[aropOTHUKOB, TOJIOCEMEHHBIX, IIBETKOBBIX);

—O0OBSACHATH MPOUCXOKIACHNE PACTCHUH H OCHOBHBIE TAIbl PA3BUTHUS PACTHTEIHHOTO MHPA,
—XapaKTepU30BaTh PaclpoOCTPaHECHUE PACTEHUN B Pa3IMUHBIX KIMMAaTHYECKUX 30HaX 3eMIIH;
—OOBSACHATH MPUYUHBI PA3IMYNI B COCTaBE (PUTOIIEHO30B PA3INYHBIX KIMMATHICCKUX MOSICOB
VYuyamuecs J0JKHBI 3HATh:

—TIPU3HAKH OpPTaHU3Ma KakK IEJIOCTHOW CHCTEMBI;

—OCHOBHbBIE CBOMCTBA KUBOTHBIX OPTaHU3MOB;

—CXOJICTBO U Pa3In4Ms MEXY PACTUTEIbHBIM U KUBOTHBIM OPraHU3MaMH;

—YTO TaKOE 300JI0THsI, KAaKOBa €€ CTPYKTypa.

VYyamuecs 10JIKHBI YMETb:




—OOBSICHITh  CTPYKTYPY 300JIOTUYECKOW HAYKH, OCHOBHBIE JTambl €€  pa3BUTHI,
CHUCTEMAaTUYECKHUE KaTEeTOPHUH;

—TPEICTaBIIATh 3BOJIOIMOHHBIN yTh PA3BUTHUS )KUBOTHOTO MUPAa;

—KJacCU(UIMPOBATh JKUBOTHBIC OOBEKTHI IO WX MPUHAMICKHOCTH K CHCTEMATHYCCKUM
rpyIaM;

—MOpPUMEHATh JBOMHBIC HAa3BaHUS JKMBOTHBIX IIPH TIOJATOTOBKE COOOIICHHH, JTOKJIAJIOB,
MpE3EHTaLNT;

—OOBSACHATh 3HAYCHUE 300JIOTMYECKUX 3HAHUW JUIsl COXPAaHCHWsS JKM3HM Ha IUIaHETE,
Pa3BEICHUS PEIKMX U OXPAHSAEMbIX )KUBOTHBIX, BRIBEJICHUSI HOBBIX MOPOJ] ) KUBOTHBIX;
—HCII0JIb30BaTh 3HAHM 10 300JIOTHH B IIOBCEIHEBHOM JKH3HH.

Yuyammecs J0IKHBI 3HATh:

—pU3HAKH OJJTHOKJIETOYHOTO OpraHNu3Ma;

—OCHOBHBIE€ CUCTEMATUYECKHUE IPYIIbI OJTHOKJIETOYHBIX U UX MPECTaBUTEICH

3HaYE€HHE OJHOKIETOYHBIX )KUBOTHBIX B DKOJOIMYECKUX CHCTEMAX;

—TMapa3uTUYECKUX  MPOCTEUIINX, BbI3bIBAEMbIE UMK 3a00J€BaHUS Yy 4YEJIOBEKa U
COOTBETCTBYIOIINE MEPHI MPOPUITAKTHKH.

VYyanuecs 10KHbI yMETh:

—paboTaTh C JKHUBBIMU KYyJIbTypaMd MPOCTEHIIMX, HCIOJIB3Ys MPU ITOM yBEIUYUTEIbHBIC
puOopBI;

—pacno3HaBaTh OJJHOKJIETOUHBIX BO30yauTeNel 3a00J1eBaHUi YeTIOBEKa;

—PpacKpbIBaTh 3HAYCHUE OJTHOKIJICTOUYHBIX JKUBOTHBIX B MIPUPOJIC U KU3HH YETOBEKA;
—TIPUMEHSTh NOJyYEHHbIC 3HAHUS B TOBCEIHEBHOM JKU3HU

Yyammpecs J0IKHBI 3HATh:

—COBPEMCHHBIC MPEACTABICHUS O BOSHUKHOBECHHUH MHOTOKJICTOYHBIX JKUBOTHBIX

—O00IIyI0 XapaKTepUCTUKY TUa KUIeuHononocTHeIE;

—o0myto XxapakTepucTuky tuna I[lnockue yepsu;

—o011yro XxapakTepucTuky tumna Kpyribie uepsu;

—o01yto XxapakTepucTuky Tuna Konp4areie uepBu;

—O00IIyI0 XapaKTepUCTUKY TUTA YIIEHUCTOHOTHE.

VYyamuecs 10KHbBI YMETh:

—OTMpeaensITh CUCTEMAaTUYECKYI0 TMPUHAIJICKHOCTh JKMBOTHBIX K TOW WM  HWHOU
TaKCOHOMUYECKOU TPyNIe;

—Ha0JII01aTh 3a TTOBEJICHUEM KUBOTHBIX B TIPUPO/IC;

—paboTaTh C JKUBBIMH JKHBOTHBIMH M (DUKCHPOBAaHHBIMU MpenapaTtaMu (KOJUICKIUSMH,
BIIQXKHBIMHM M MUKpOTIpEriapaTaMu, 4ydesiaMu U JIp.);

—OOBSICHITh B3AUMOCBSI3b CTPOCHUS U (PYHKIIUN OPraHOB U MX CHCTEM, 00pa3a >KU3HU U CPEJIbI
00UTaHUS >KUBOTHEIX;

—TMOHUMAaTh B3aUMOCBSI3U, CIIOKUBIIMECS B MPUPOJAE, M UX 3HAYEHUE NJIsI IKOJIOTHUYECKUX
CHCTEM;

—BBIJIENATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHUTY, M CIOCOOCTBOBATH COXPAaHEHHUIO UX
YHCJIIEHHOCTH U MECT OOUTaHUS;

—OKa3bIBATh MEPBYIO0 MEIUIIMHCKYIO TOMOILb MIPU YKYCAX OMACHBIX UIU STOBUTHIX KUBOTHBIX;
—MCIOJI30BaTh MEPHI MPOPUITAKTUKH ITAPA3ZUTAPHBIX 3a001eBaHMil

VYuanuecs JOKHEI 3HATh:

—COBpPEMEHHBIE MPEACTABICHUS O BOSHUKHOBEHHH XOP/IOBBIX )KUBOTHBIX;

—OCHOBHBI€ HaIIPaBJIECHUS SBOIIOLUN XOPIOBBIX;

—O00IIyI0 XapaKTEePUCTUKY HaiKinacca PrIOwr;

—Oo0IIyI0 XapaKTepUCTUKY Klacca 3eMHOBOHBIE;

—o0I1yr0 XapakTepUCTHUKY Kiacca [IpecMbIkaronuecs;

—O00IIyI0 XapaKTepucTUKy Kiacca [ITuiibr;

—O00I1yI0 XapaKTePUCTUKY Ki1acca MIIEKOITUTAOIIIHE.

Vwyarnuecs: J0KHBI YMETh:



—ONpeAeNsaTh CUCTEMAaTHUYECKYI0 NPUHAMICKHOCTh JKMBOTHBIX K TOM WJIM  HMHOM
TaKCOHOMMYECKOMU IpyIIIIE;

—paboTaTe C JKUBBIMH JKUBOTHBIMH W (UKCHPOBAHHBIMU TMpenapatamMu (KOJUICKIHSIMHU,
BJIKHBIMU M MUKpOIIpenapaTaMy, 4ydeiaaMu 1 JIp.);

—O0OBSACHATH B3aUMOCBSI3b CTPOCHUS U (DYHKIMH OPraHOB M MX CHUCTEM, 00pa3a >KU3HU U CPEJIb
OoOUTaHUS )KUBOTHBIX;

—TIOHMMATh U YMETh XapaKTePHU30BaTh IKOJIOTUYECKYIO POJIb XOPIOBBIX KHBOTHBIX;
—XapaKTepHU30BaTh X035 CTBEHHOE 3HAUE€HHE [T03BOHOYHBIX;

—Ha0I0JaTh 32 IOBEJICHUEM JKUBOTHBIX B IIPUPO/IE;

—BBIIEJIATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyr0 KHUIY, M CIOCOOCTBOBaTh COXPAHEHHIO HX
YHUCICHHOCTU M MECT OOUTaHMS;

—OKa3bIBaTh NEPBYIO MEIUIIMHCKYIO IOMOLIb IIPH YKYCaX ONACHBIX WU SI0BUTHIX KUBOTHBIX
VYyamuecs N0KHBI 3HATh:

—o00111e IPUHIUIIBI CTPOSHHS BUPYCOB KUBOTHBIX, PACTEHUH U OaKTepuii;

—IIyTH IPOHUKHOBEHHS BUPYCOB B OPTaHU3M;

—3Tanbl B3aUMOACHCTBUS BUPYCa U KIIETKU;

—Mepbl MPO(UIAKTHKHI BUPYCHBIX 3a00JICBAaHHM.

VYuamuecs 10JIKHbI YMETb:

—O0OBACHATh MEXaHU3MBI B3aMMOJICHCTBHSI BUPYCOB U KIIETOK;

—XapaKkTepru30BaTh onacHele BUpycHble 3a0oneBanus yenoseka (CIIN/, renatur C u np.);
—BBISBJIATH IPU3HAKU CXOJ/ICTBA M PA3JINYUS B CTPOCHUHU

BUPYCOB;

—OCYIIECTBIIATH Ha MPAKTHKE MEPOIPHUATHS 10 MPO(UITAKTHKE BUPYCHBIX 3a00JI€BaHUN
MGT&HDGI{MGTHBIC PE3YIJIbTATHI 06V"I€HI/ISI

VYuyaruecs: 10JKHBI YMETb:

—paboTaTh ¢ yueOHUKOM, paboueld TeTpaabl0 W TUIAKTUUYECKUMHU MaTepHallaMH, COCTaBISAThH
KOHCIIEKT naparpada yueOHMKa 710 /UM 1OoCie U3yUeHUsl MaTepHaja Ha YPOKe;
—pa3pabaTbIBaTh IIAH-KOHCIIEKT TEMBI, UCTIONIB3YS pa3HbIe HCTOYHUKH WH(POPMAIINH;
—TOTOBHUTb YCTHBIE COOOIEHUS U MHCbMEHHBIE pedepaThl HA OCHOBE 00001IeHHS HH(OpMAIH
y4eOHHKA U JIOTIOJTHUTENILHBIX HCTOYHUKOB;

—TI0JIb30BaThCs MOMCKOBBIMU CHCTEMaMU HHTEPHET

VYyamuecs 10KHbI yMETh:

—BBITOJIHATH J1a00paTOpHbIe PAOOTHI MO PYKOBOACTBOM YUUTEIS;

—CpaBHUBATH TPEJICTABUTENECH Pa3HBIX TPYIIT PACTEHHIA, I€71aTh BHIBOABI HA OCHOBE CPaBHEHUS;
—OIIEHHUBATh C CTETUYECKOI TOUKU 3peHUs IPEACTaBUTENCH paCTUTEIBLHOTO MUPA;

—HaxXoAUTh WH(POPMAIMIO O PACTEHUSIX B HAYYHO-TIOMYISIPHOM JHTEpaType, OMOJOTHYECKUX
CJIOBapsAX W CIIPAaBOYHMKAX, aHAJU3UPOBATh M OLIEHUBATh €€, NepeBOJIUTH U3 OAHOH (HOpMBI B
ApYTy*o.

VYuyaruecs: 10JKHBI YMETh:

—JaBaTh XapaKTEePUCTHKY METOIOB H3yUCHHUSI OMOIIOTUIECKUX OOBEKTOB;

—Ha0I0JaTh U OMUCHIBATh Pa3IMYHbBIX IPECTaBUTENEH )KUBOTHOTO MUPA;

—HaXOIWTh B Pa3IMYHBIX HCTOYHHKAX HEOOXOIMMYIO HH(POPMAIIUIO O KHUBOTHBIX;
—H130UpaTEIbHO OTHOCUTHCS K OMONOrHYecKod HH(OpMaIuM, coaepikalleicss B CpeacTBax
MaccoBOi HH(pOpMaInu;

—CpaBHUBATH )KUBOTHBIX U3yYEHHBIX TAKCOHOMUYECKUX TPYII MEXy co00ii;

—WCIOIB30BaTh UHAYKTHUBHBIN U ACTyKTUBHBINA MOIXOIBI TIPU H3YYCHUU KPYITHBIX TAKCOHOB,;
—BBIABIATh TNPHU3HAKK CXOACTBA M paA3IM4YUs B CTPOEHHM, OOpa3e >KU3HU U IOBEIECHUH
’KMBOTHBIX;

—000011aTh U /1e7aTh BBIBOJBI 110 U3YYEHHOMY MaTepUaty

—paloTaTh € JONOJIHUTEIbHBIMH HCTOYHHKAMU HH(POpPMALMU, HUCIOJIb30BaTh JIs IOHMCKA
UH(POPMALIUK BO3MOXHOCTH UHTEPHETA,;

—IIPEJICTABIIATh U3YyUEHHBIH MaTepHall, HCIOJIb3ys BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUI
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.HI/I‘-IHOCTHBIG PE3YJIbTAThI O6V‘-I€HI/I$I

—Pa3BuTHe u popMupoBaHUE UHTEPECA K U3YUCHUIO IPUPO/IBI;

—Ppa3BUTHE WHTEIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

—BOCHHUTaHUE OEPEIKHOTO OTHOIIECHHUS K MpUpoIe, (HOPMUPOBAHHUE IKOJIOTHIESCKOTO COZHAHUS;
—pU3HAHUE BHICOKON IIEHHOCTH JKU3HH, 3JIOPOBbS CBOETO U JIPYTUX JIFOJCH;
—pa3BUTHE MOTUBALIMM K MOJYYEHUIO HOBBIX 3HAHUU, JAIbHEHIIEMY U3YUYEHHUIO €CTECTBEHHBIX
HayK.

8 kJ1acc

HDCI[MCTHI)IG PE3VYIbTAThI O6V‘I€HI/ISI

VYuamuecs DOJDKHEI 3HATh:

—pU3HAKH, IOKA3bIBAIOIIUE POJCTBO YETOBEKA U KUBOTHBIX.

VYyarmmecst 10JKHBI YMETh:

—aHaJM3UPOBaTh OCOOCHHOCTH CTPOCHHUS YEIOBEKA M YEJIOBEKOOOPA3HBIX O0E3bsH, TPEBHHX
MIPEIKOB YEJIOBEKa, MPEACTaBUTEIICH pa3IMYHbBIX pac.

Yuammpecs J0IKHBI 3HATh:

—OWOJIOTUYECKHE B COLTMAIbHBIC (PaKTOPBI AaHTPOIIOTCHE3A;

—OCHOBHBIE 3TaIlbl PBOJIFOLIMY YEJIOBEKA;

—OCHOBHBIC YEPTHI pac YeIOBEKa

Yuampecs J0IKHBI 3HATh:

—BKJIa/l OTEUECTBEHHBIX YUEHBIX B pA3BUTHE 3HAHUN 00 OpraHU3Me YeoBeKa.
Yuampecs J0IKHBI 3HATh:

—OCHOBHBIC ITPU3HAKK OpraHU3Ma YeIOBeKa.

VYyamuecs 10KHbI yMETh:

—Yy3HaBaTb OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJETOK ,TKaHell Ha Tabmunax w
MHUKpOIIpenaparax;

—YCTaHaBJIMBATh U OOBACHATH B3aUMOCBSI3b MEXJy CTPOCHHEM U (DYHKIIUSIMHU KIETOK TKaHEH,
OpPTaHOB U UX CUCTEM.

VYuanuecs JOKHEI 3HATh:

—POJIb PETYJISATOPHBIX CUCTEM;

—MEeXaHU3M JIEUCTBHS TOPMOHOB.

VYyamuecs 10KHbI yMETh:

—BBIABIIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUSI U ()YHKITMOHUPOBAHHS OPTaHOB YYBCTB;
—Cco010/1aTh MephI MPOGUITAKTUKH 3a00JIEBAHUI OPTAHOB UYBCTB.

VYuanuecs JOKHEI 3HATh:

—YacTH CKeJIeTa YeJIOBEKa,

—XHUMHYECKUHN COCTAB U CTPOEHUE KOCTEH;

—OCHOBHBIE CKEJIETHEIE MBIIIIILI YETOBEKA.

Vwyarmuecs: 10KHBI YMETh:

—pacrno3HaBaTh YaCTH CKeJleTa Ha HATJISTHBIX TTOCOOUSIX;

—HaXOJUTh Ha HAIJIAIHBIX OCOOUSIX OCHOBHBIE MBIIIIIIEL;

—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO TOMOIIIH PU TIEpeoMax.

Yuammuecs J0IKHBI 3HATh:

—MpU3HAKU BHYTPEHHEW Cpeibl OpraHU3Ma;

—TMpU3HAaK IMMYHHTETA,

—CYIIHOCTh IPUBUBOK U UX 3HAYEHUE.

VYyamuecs 10KHbI YMETh:

—CpaBHUBATh MEX]y COO0U CTpoeHUE U (PYHKIIUU KIETOK KPOBU;

—OOBSACHITh MEXaHU3MBbI CBEPTHIBAHUS U TICPEITUBAHMS KPOBH.

Yuyamuecs J0IKHBI 3HATh:

—CYIIECTBEHHBIC TPU3HAKU TPAHCIIOPTA BEIIECTB B OpraHU3ME.

Vwyarnuecs: J0KHBI YMETh:




—pa3nuyaTh U OMUCHIBATH OPraHbl KPOBEHOCHON M TMM(ATHUECKOI cucTeM;

—MU3MEPATH IyJIbC U KPOBSIHOE JJaBJICHUE;

—OKa3bIBaTh MEPBYIO TOBPAYEOHYIO IOMOIIb IIPU KPOBOTCUCHUSX.

VYuamuecs 10JKHbI 3HATh:

—OpraHbl IbIXaHHs, UX CTPOCHUE U (DYHKIINH;

—TUTMEHUYECKUE MEPbI U MepPbI TPO(UIAKTUKHU JIEFOYHBIX 3a00JI€BaHUM.

VYyamuecs N0KHbI yMETh:

—BBISBJIATh CYUIECTBEHHbIC IIPU3HAKU JbIXaTEJIbHOW CHCTEMBbI, IPOLECCHl JAbIXaHUSA MU
razoooMeHa;

—OKa3bIBaTh IE€PBYI0 JOBPaueOHYI IIOMOIIb IPH CIACeHUM YTONAIOIIEr0 U OTpaBJICHUU
yrapHbIM I'a30M

VYuamuecs 10JKHbI 3HATh:

—OpraHbl NUIIEBAPUTEIBLHON CUCTEMBI;

—TUTHEHUYECKUEe Mepbl U Mepbl NPOQMIAKTUKM HapylleHHs padoThl MUILEBAPUTENBHOM
CUCTEMBI.

VYuamuecs 10JIKHbI YMETb:

—XapaKTepHU30BaTh MUIIEBAPEHUE B PA3HBIX OT/EIaX MUIIEBAPUTEIbHON CUCTEMBI.
VYuamuecs 10JKHbI 3HATh:

—0COOCHHOCTH TIACTHYECKOTO M SHEPTeTUIECKOr0 OOMEHA B OPraHU3ME YEIIOBEKa,
—pOJIb BUTAMUHOB.

VYyamuecs 10KHbI yMETh:

—BBIABJIATh CYIIECTBEHHBIE IPU3HAKU OOMEHA BEILECTB U MPEBPAILECHHS SHEPIHH.
VYyamuecs 10KHBI 3HATh:

—OpraHbl MOYEBbIICIUTEILHON CUCTEMBI;

—Mephbl MPOPUIAKTUKY 3a00JI€BaHUI MOUEBBLACTUTEIBHON CUCTEMBI.

VYyamuecs: 10JKHBI 3HaTh:

—CTpoeHue U QYHKIUHU KOXKU;

—TUTMeHNYecKue TpeOOBaHUs MO YXOY 3a KOXKel, HOTTsIMH, BOJIOCAMHU, OOYBBIO M OJI€XK/10M.
VYyamuecs 10KHbI yMETh:

—OOBACHATh MEXaHU3M TEPMOPETYJIALNH;

—OKa3bIBaTh MEPBYIO TOMOILb IPU MOBPEKACHUIX KOXKHU, TEIJIOBBIX U COJTHEUHBIX yJapax.
VYyamuecs T0JKHBI 3HaTh:

—CTpOEHHE U QYHKIIMH OPTraHOB MOJIOBOM CHCTEMBI YEJIOBEKA;

—OCHOBHBIE 3TaIlbl BHYTPUYTPOOHOT'O U BO3PACTHOT'O Pa3BUTHs YelloBeKa

VYyamuecs 10IKHBI 3HATh:

—O0COOEHHOCTH BBICIIEH HEPBHOM J€SITEIBHOCTH YEJIOBEKA;

—3HavyeHue CHa, ero (asbl.

VYyamuecs: 10IKHbBI YMETh!

—BBIJIENATH CYIIECTBEHHBIE TPU3HAKU NICUXUKH YEIOBEKa;

—XapaKTEpU30BaATh TUIIBI HEPBHON CUCTEMBI.

VYyamuecs 10IKHBI 3HATh:

—TIpuéMBI pallMOHAJIBHON OpraHU3allK TPyJa U OTAbIXA;

—OTpHIIATEIbHOE BIUSHUE BPEIHBIX MPUBbIUEK.

VYyamuecs: 10IKHbBI YMETh!

—c00J1t01aTh HOPMBI JIMYHOM TMTHEHBI ¥ MPO(PUIAKTUKH 3a00IeBaHMI;

—OKa3bIBaTh NEPBYIO TOBPAY€OHYIO TOMOIIb

MeTtanpeaMeTHbIE Pe3yIbTaThl O0YUCHUS

VYyamuecs 10JIKHBI YMETb:

—IIJJAHUPOBAaTh COOCTBEHHYIO YUEOHYIO MAEATENbHOCTh KaK CaMOCTOSTENBHO, TaK W TIOJ
PYKOBOJICTBOM YUMTEIS;

—Yy4acTBOBATh B COBMECTHOM JEATEIBLHOCTH (paboTa B MaJIbIX IPYIIax);

—paboTaTh B COOTBETCTBUU C MIOCTABIICHHOM 3a/1a4uei, TUTaHOM;
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—BBbIACIIATH I'NTaBHBIC U CYIICCTBCHHBIC ITPU3HAKN HOHSITI/If/'I;

—COCTAaBJIATh OIITMCAHUEC O6T_>CKTOB;

—COCTaBJIATH IMPOCTHIC U CIIOKHBIC IIJIAHBI TCKCTA,

—OCYIICCTBJIATH ITOUCK U 0T60p I/IH(l)OpMaI_II/II/I B JOIIOJTHHUTCIBHBIX HCTOYHUKAX,
—BBIABJIATH HPUYINHHO -CIICACTBCHHBIC CBA3U,

—pa6OTaTB CO BCEMHU KOMIIOHEHTAMH TCKCTa,

—OICHHBATh CBOIO pa60Ty n ACATCIBHOCTD OJHOKIACCHUKOB.

JIMYHOCTHBIC PC3YJIbTATHI 06V‘I€HI/ISI

—®opMupoBaHUE OTBETCTBEHHOT'O OTHOLIEHUS K YUEHUIO, TPYY;

—opMupoBaHme LEITOCTHOTO MUPOBO33PECHHUS;

—(popMupOBaHUE OCO3HAHHOCTU U YBAKUTEILHOTO OTHOILIEHUS K KOJUIEraM, APYTUM JIFO/ISIM;
—QopMupoBaHue KOMMYHUKATUBHON KOMIIETCHIIMH B OOIIIEHUH C KOJUICTaMH,
—(opMupoBaHUE OCHOB KOJIOTUYECKOM KYIbTYPBHI.

9 Knacc

HDGIIMCTHBIC PC3VJbTATEI O6V‘I€HI/I$I

VYyamuecs 10JKHBI 3HaTh:

—MAaKpOIJIEMEHTBI, MHKPOIJIEMEHTBl, HX BKJIaJ B 00pa3oBaHHWE HEOPraHMYECKUX
OpPraHMYECKHUX MOJIEKYJI )KMBOT'O BEILLIECTBA;

—XUMHYECKHE CBOMCTBA 1 OMOJIOTHYECKYIO POJIb BOJIBI,

—pOJIb KATHOHOB ¥ aHUOHOB B 00€CIIEYCHUH IIPOLIECCOB KU3HEAEATEIbHOCTH;
—YPOBHHU CTPYKTYPHOH OpraHu3anuu OeIKOBbIX MOJIEKYJI;

—IIPUHLUIBI CTPYKTYPHOM OpraHu3aluy U (yHKIUU YIIIEBOJIOB;

—TIPUHLIUIBI CTPYKTYPHOU OpraHu3aluy U (PYHKIIUH )KUPOB;

—CcTpyKTypy HyKienHoBbix kucioT (JJHK u PHK).

VYyamuecs 10KHbI yMETh:

—O0OBACHATH MPUHLUN JIEHCTBUS (PEPMEHTOB;

—XapakTepu30BaTh QYHKINN OEIKOB;

—O0TMeYaTh YHEPreTUUECKYIO POJIb YITIEBOJOB U TUIACTHUYECKYIO (DYHKIHIO )KUPOB.
VYyamuecs 10KHbI yMETh:

—OmnKCchIBaTh 0OMEH BELIECTB U NMPEBPAIEHNE SHEPTUH B KIIETKE;

—TIIpUBOAMTH MOIPOOHYIO CXEMY Ipoliecca OMOCUHTE3a0€IKOB

VYyamuecs: 10JKHBI 3HaTh:

—OIpeieTIeHHs] TOHATHI: «IIPOKAPUOTHIY, «3YKAPHUOTHI»,«XPOMOCOMBI», «KAPUOTHUID), KMUTO3;

—CTPOCHHE TPOKAPUOTUIECKON KIIETKH;

—CTpOEHHUE MPOKAPHOT (OaKTEPUU U CHHE-3€JIEHbIE BOJIOPOCITH (IIHaHOOAKTEPUN );
—CTPOCHHE DYKAPHUOTHUECKON KIIETKH;

—MHOT000pa3ue 3yKapuoT;

—0CO0EHHOCTH CTPOEHUS PACTUTEILHOMN U )KUBOTHOH KIIETOK;

—TJIaBHBIC YaCTH KIIETKU;

—OpraHOM/IbI [IUTOTUIA3MBbI, BKIIOUCHHUSI,

—CTaJ Ui MUTOTHYECKOTO ITUKJIA H COOBITHS, IIPOUCXOIANINE B KIIETKE HAa KXKIOH U3 HUX;
—TI0JI0KEHUS KIETOYHON TE€OPUH CTPOSHUSI OPTaHU3MOB;

—OWOIOTUYECKHUI CMBICTT MUTO3A.

VYyamuecs: T0KHBI YMETh:

—XapaKTepru30BaTh METa0OIU3M y TIPOKAPHOT;

—OIUCHIBATh TEHETHUECKUH anmapaT OakTepuit;

—OTHCHIBATh MPOIECCHI CIOPOOOPA30BAHUS M PA3MHOKECHHUS TPOKAPHOT;

—O0OBACHATH MECTO M POJIb MIPOKAPHOT B OHMOIIEHO3aX

—XapakTepu3oBaTh  (GYHKIMM OPraHOMIOB  IIUTOIUIa3Mbl, 3HAa4YeHHE  BKIIOYEHUI
KU3ZHEJEATEIIbHOCTH KIICTKU;

—OIUCHIBATh CTPOEHUE U (PYHKLIUU XPOMOCOM.
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VYyaiuecs A0JKHbBI 3HATh:

—MHOrooopasue Gopm 0ecrnonoro pasMHOKEHHSI U TPYMIIbl OPraHU3MOB, ISl KOTOPBIX OHH
XapaKTepHBI;

—CYIIHOCTh MOJOBOTI'0 Pa3MHOKEHUS U ero OMOJIOTHYECKOE 3HAUCHUE;

—IIPOLECC FaMETOreHe3a;

—Mei03 U ero OMOIOrHYecKoe 3HAaUCHUE;

—CYIIHOCTh OIUIOAOTBOPEHUS.

VYyamuecs 107KHbI yMETh:

—XapaKTepU30BaTh OMOJOTUIECKOE 3HAYCHHE OECIIONIOr0 PAa3MHOKCHHS,

—OOBSCHATH MPOLIECC Meil03a, MPUBOIALINMI K 00pa30BaHUIO FAIUVIOUAHBIX FAMET

VYvyamuecs A10JKHbBI 3HaTh:

—OIpeeTICHUE TIOHITUS KOHTOT€HE3Y;

—EePUOIU3AINI0 UHIUBUIYAIbHOTO PAa3BUTHS;

—9Tarbl SMOPUOHAIBHOTO Pa3BUTHs (IpOOIIEHUE, FaCTPYIISALUS, OPTaHOTEeHE3);

(GhopMBI MOCTAIMOPUOHATIBHOTO MEPUOJIA PA3BUTHS: HE Pa3BUTHE, PA3BUTHUE MTOJHBIM M HEMOJIHBIM
IIpEBpAILCHUEM;

—TpsIMOE Pa3BUTHE;

—~Ouorenernueckuii 3axkon . ['exkens u @. Mronnepa;

—>pabotel A. H. CeBepiioBa 06 5MOpHOHATBHON H3MEHYHNBOCTH.

VYyamuecs 1071KHbI yMETh:

—OIHKCHIBATH MPOIECCHI, MPOTEKAOIINE MTPU APOOICHUU, TACTPYIISIIIUN U OPraHOTEHE3E;
—XapaxkTepru30BaTh (HOPMbI MOCTIMOPHOHATILHOTO PA3BUTHS;

—pa3nu4aTth COOBITHSA, COMPOBOXKIAIOIINE PA3BUTHUE OpPraHU3Ma IPHU TMOJTHOM M HEMOJIHOM
MIpEBpallCHUH;

—OOBICHIATH OMOJIOTUYECKUI CMBICI Pa3BUTHUS C METAMOP(PO30M;

—XapaKTepU30BaTh ATAMbI OHTOTE€HE3a MPH MPSMOM MOCTIMOPUOHAIBHOM Pa3BUTHH.

VYvyamuecs 10KHbBI 3HATh:

—OMpEeeNIeHUs] TOHATUH: «TE€H», <«JIOMUHAHTHBIA TE€H»,«PELECCUBHBIM TIEH», «IIPU3HAKY,
«CBOMCTBO», «(PEHOTHUI»,«TCHOTHUID», «HACIECICTBEHHOCTHY, «U3MEHUYUBOCThY, «MOJAUPUKAIIUI,
«HOpMA pPeaKLUumn», «KMYTALUN», «COPT», KIIOPOJIa», «IITAMM;

—CYIHOCTh THOPUIOIOTUUECKOTO METO/Ia U3YUCHHS HACIIEICTBEHHOCTH,

—3aKoHbl MeHnpens;

—3akoH MopraHna.

VYwyamuecs 10KHbBI YMETh:

—MUCIOJI30BATh MIPH PEIICHUH 33]1a4 TeHETUUECKYI0 CUMBOJIHMKY;

—COCTAaBJISITh T€HOTHUIIBI OPTAHU3MOB U 3aMKUCBIBATH UX FAMETHI;

—CTpPOUTDH CXEMBI CKPEIIUBAHUS TTPH HE 3aBHCHMOM U

CLETIJIEHHOM HacJIeIOBaHUU, HACJIEAOBAHUH, CLICTNIEHHOM C TIOJIOM;

—CYIITHOCTh TEHETHYECKOTO ONPEIEIICHHS T10J1a Y PACTEHUH U )KUBOTHBIX;

—XapaKTepU30BaTh TEHOTHUII KAK CUCTEMY B3aUMOJICHCTBYIOIMX T€HOB OPraHU3Ma;
—COCTaBJISITh MPOCTEHIITHE POJOCIOBHBIE M PEIIaTh TCHETHYECKUE 3a/1a41

Vwyamuecs 101KHBI 3HATh:

—BU/Ibl K3MEHYUBOCTHU U PA3JIMUUS MKy HUMHU.

Vwyarmuecs: 10KHBI YMETh:

—pacmo3HaBaTh MyTaIlMOHHYIO 1 KOMOMHATUBHYIO N3MEHYUBOCTD.

Vwyamuecs 101KHBI 3HATh:

—METO/IbI CEJICKINH;

—CMBICJI ¥ 3HAUEHUE SBJICHUS T€TEPO3UCa U TOJUILIIOUIUH.

VYyamuecs 10KHbI YMETh:

—OOBSICHITh MEXaHM3MBI TEpPEAayd TMPU3HAKOB M CBONCTB W3 IOKOJICHHUS B TOKOJICHHUE H
BO3HHUKHOBEHHUE OTIMYUN OT POJUTENHCKUX (OPM Yy TOTOMKOB.

VYuyaiuecs 10JKHBI 3HaTh:
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—YPOBHHU OpraHM3alUM KUBOM MaTepUM U Hay4YHbIC AMCLHUILIMHBI, 3aHUMAIOLINECS N3YUEHUEM
IIPOLIECCOB KU3HEEATEIBHOCTH HAa KAKIOM U3 HUX;

—XHUMUYECKHUI COCTaB )KUBBIX OPraHU3MOB;

—POJIb XUMHUYECKUX AJIEMEHTOB B 00Pa30BAHUN OPraHUYECKUX MOJIEKYJ;

—CBOMCTBA XUBBIX CUCTEM U OTJIMYHME UX MPOSIBICHUN OTXOAHBIX IPOLIECCOB, IPOUCXOAIINX B
HEKUBOU IPUPO/IE;

—I1apCcTBa )KUBOW IPUPOJIbI, CUCTEMATUKY U IIPEICTaBUTENEH pa3HbIX TAKCOHOB;
—OpUEHTUPOBOYHOE  YHUCIO  M3BECTHBIX BHUJIOB JKMBOTHBIX, pPACTEHUH, TIpuUOOB U
MHUKpPOOPTaHU3MOB.

VYyamuecs 10JKHBI yMETb:

—/1aBaThb ONPEIEIECHUs YPOBHEM OpraHu3alMy >KUBOTO U XapaKTEepPU30BaTh IPOLECCHI
KU3HEJECATECIIBHOCTH Ha KaXI0M U3 HUX;

—XapaKTepHU30BaTh CBOICTBA JKUBBIX CUCTEM;

—O0OBACHATD, KaK IIPOSBIISAIOTCS CBOWCTBA )KUBOTO HAa Ka)KJIOM M3 YPOBHEH OpraHu3aluu;
—TIpUBOANTH  KpaTKyl0  XapaKTepUCTHKYy MCKYCCTBEHHOH W  €CTECTBEHHOH  CHCTEM
KJIaccu(pUKaIUK )KUBBIX OPraHU3MOB;

—OOBSICHSTH, IOYEMY OPTaHU3MbI OTHOCST K Pa3HbIM CUCTEMATHUYECKUM IpyIIIaMm.

VYyamuecs 10JKHBI 3HaTh:

—IIPEJCTABIICHUS €CTECTBOUCIIBITATENICH TOAAPBUHOBCKOM 3MOXHU O CYIIIHOCTH KMBOW MTPUPOBI;
—s3mbl K. JIunHes Ha cucteMy )KMBOTO MUDa;

—OCHOBHBIE 110JI0’KeHUs IBotoiMoHHON Teopuu K. b. Jlamapka, €€ no3uTHUBHBIE U OLIMOOYHBIE
YepTHI;

—vyuenne Y. JlapBrHa 00 UCKYCCTBEHHOM 0TOOPE;

—yuenue Y. J[apBuHa 0 eCTECTBEHHOM 0TOOpE.

VYyamuecs 10KHbI yMETh:

—OIIeHUBaTh 3HaueHue sBoitormonHoi Teopun XK. b. Jlamapka ais pazsutust Ouonoruu;
—XAapaKTepHU30BaTh NPEANOCHUIKM BOZHUKHOBEHUS IBOIIOIMOHHON Teopun Y. JlapBrHa;
—71aBaTh ONPEACICHUS OHATUN «BUI» U «IIOMYJIALH;

—XapaKTepru30BaTh MPUYUHBI OOPHOBI 32 CYLIECTBOBAHMUE;

—OMpeAessaTh 3HaueHUEe BHYTPUBUIOBOI, MEKBUI0BOI OOPBOBI 3a CyliecTBOBaHUE U OOPHOBI C
a0MOTUYECKUMH (PaKTOpaMH CPEJIbl;

—JaBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa Kak pe3ysbTaTa 00pbhObI 3a CyIIECTBOBAaHHE

VYyamuecs 10IKHBI 3HATh:

—TUIbl OKPOBUTEIICTBEHHON OKpackH ( CKpBIBAIOIIAsA, MPEAOCTEpEraronias) U UX 3HaueHUe
JUTSL BBKMBAHUS;

—O0OBACHATh OTHOCUTENBHBIN XapakTep MPUCTIOCOOICHUI];

—O0COOEHHOCTH MPUCTIOCOOUTEIIBHOTO ITOBEICHUS.

VYyamuecs: 10IKHbBI YMETh!

—TIPUBOANTH NMPUMEPHI MIPUCTIOCOOUTENHHOTO CTPOEHUS Teja, MOKPOBUTEILCTBEHHON OKPacKu
IIOKPOBOB U MOBEJEHUS )KUBBIX OPraHU3MOB

VYyamuecs 10IKHBI 3HATh:

—3Ha4yeHHe 3a00Thl O TOTOMCTBE JIJIsl BBDKUBAHUS;

—OMpeeIeHUS TOHATUI «BUI» U «ITOMYJISIIIUA»;

—CYIIIHOCTh T€HETUYECKHUX MTPOLIECCOB B MOMYJIALUAX;

—opMBbI BUI000pa30BaHUS.

VYyamuecs 10IKHbBI YMETh!

—OOBSICHATh NMPHUYMHBI pa3feNieHUus] BHUJAOB, 3aHUMAIOMIMX OOIIMPHBIM apean oOWTaHUsA, Ha
HOMYJISILINY;

—XapaKTepU30BaTh MPOLECC IKOJOTUIECKOr0 U reorpaduueckoro BUA000pa3oBaHus
—OIICHUBATh CKOPOCTh BHUA000PA30BaHMUS B Pa3IMYHBIX CHCTEMATUYECKHX KaTeropHUsixX
’KMBOTHBIX, PACTEHU! 1 MUKPOOPTaHU3MOB

VYuyamuecs NOKHBI 3HATh:

13



—TJIaBHBIE HANPaBJICHUS 3BOIOLNU: OMOIIOTHYECKUHN MPOTpecc U OMOIOTUYECKHIA perpecc;
—OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIIOLMU: AUBEPIEHIINIO, KOHBEPIeHIIMIO U MapajlIeIn3M;
—Ppe3ynbTaThl 3BOIIOLUH.

VYuyammuecs 10JIKHbI YMETb:

—XapakTepu3oBaTh  MyTH  JOCTH)KCHHS  OWMOJIOTMYECKOro  mporpecca:  apoMopdos,
UAM0AIalTALUIO U OOLIYIO JereHepaltio;

—IIpUBOAUTD IIPUMEPHI FTOMOJIOTMUHBIX U AaHAJIOTUYHBIX OPTraHOB.

VYuamuecs 10JKHbI 3HATh:

—reoputo akaaeMuka A. M. OnapuHa o IpouCX0XKIEHUH KU3HU Ha 3eMIIe.

VYuyammuecs 10JIKHbI YMETb:

—XapaKTepU30BaTh XUMUYCCKHH, MPEAOUOIOTHUECKUN, OMOIOTHYECKHI M COLUATbHBINA dTaIlbl
Pa3sBUTHSL KUBON MATEPUU.

VYyamuecs N0KHBI 3HATh:

—D3Tarbl pa3BUTHUS JKUBOTHBIX U PACTEHUI B Pa3IMUHbIEe IEPUO/IbI CYIIIECTBOBAHUS 3EMIIH;
—IBUXKYILIME CUJIbI AaHTPOIIOI€HE3A,

—CHUCTEMaTHYECKOE MOJI0KEHHE YEJIOBEKA B CUCTEME KUBOT'O MUPA;

—CBOICTBA YeJI0BEKA KaK OMOJIOTHYECKOT0 BUIA;

—D3Tarbl CTAHOBJICHHSI YeJIOBEKa KaK OMOJIOrMUYECKOro BUJIA;

—pachl YeJIOBEKa U UX XapaKTepHbIe OCOOEHHOCTH.

VYuamuecs 10JIKHbI YMETb:

—OIIUCBIBaTh Pa3BUTHE )KU3HU HA 3eMJIE B apXEICKYI0 U IPOTEPO30MCKYIO 3PbI;

—OMNKCHIBaTh Pa3BUTHE )KU3HU Ha 3eMile B NaJI€030ICKYIO 3pYy;

—OIIUCBIBaTh Pa3BUTHE )KU3HU HA 3eMJIe B ME3030MCKYIO0 3py;

—OMMCHIBaTh Pa3BUTHE )KU3HU Ha 3emJiie B KallHO30MCKYIO 3pY;

—XapaKTepU30BaTh POJIb MPSIMOXOXKACHUS, Pa3BUTHS TOJIOBHOTO MO3ra U TpyZJa B CTAaHOBJIEHUU
4eJI0BEKa;

—OIIPOBEPraTh TEOPHUIO pacu3Ma.

VYyamuecs: 10JKHBI 3HaTh:

—OIpeneieHus] TOHATUN: «Ouocdepa», «IKOJIOTHUA», «OKpyXKarollas cpeaa», «cpena
OOUTAHUAY, «TPOAYLEHTBIY, KKOHCYMEHTBD», «PEIYLICHTbI;

—CTPYKTYPY ¥ KOMIIOHEHTHI OHochepsl;

—KOMITIOHEHTBI )KHBOT'O BELIECTBA U €r0 (QYHKIIMH.

VYyamuecs 10KHbI yMETh:

—KJIacCU(PULIMPOBATh IKOJIOTHYECKHE (PAKTOPHI;

—XapakTepru30BaTh OMoMaccy 3emiid, OMOJIOrHYECKYI0 TPOAYKTUBHOCTB;

—OMKCHIBaTh OMOJIOTNYECKHE KPYTOBOPOTHI BEUIECTB B IPUPOJE;

—OOBSICHATH JIeHCTBIE A0MOTUYECKUX, OMOTUYECKUX U aHTPOIMOTEHHBIX (PaKTOPOB;
—XapaKkTepU30BaTh U pPa3IM4yaTh OSKOJIOTUYECKHE CHUCTEMbl— OHOI€OIeHO03, OHOLEHO3 U
arpoIieHos;

—PpacKpbIBaTh CYIIHOCTh U 3HAUYEHUE B MIPUPOJE CAMOPETYIIALNY;

—OIIUCHIBATh MPOLIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJIEHUS IPUPOIHBIX COOOIIECTB;
—XapakTepru3oBaTh (HOPMBI B3aMMOOTHOIIEHUH MEXIy OpraHM3MaMu: CHUMOHOTHYECKHE,
AHTUOMOTHYECKHE U HEUTpaJIbHbIE

VYyamuecs 10JKHBI 3HaTh:

—AaHTPOTIOT€HHbIE (PAKTOPHI CPEJIBI;

—XapakTep BO3ACUCTBUS yelloBeka Ha Ouocdepy;

—C1ocoObl U METO/IbI OXPaHbl IPUPOJIBI;

—OHMOJIOTHYECKHUI U COLMANIBHBIA CMBICIT COXPAaHEHHS BUIOBOTO pa3HO00Opa3usi OMOLIEHO30B;
—OCHOBBI PALIMOHAIBHOI'O IPUPOIONOIB30BAHMUS;

—HEHUCUYEPIIaEMbI€ U UCUEPIIAEMBIE PECYPCHI;

—3aloBeIHUKH, 3aKa3HUKH, apku Poccuu;

—HECKOJIbKO PaCTEHUI U KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.
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VYyamuecs: T0KHBI YMETh:

—TIPUMEHSThH Ha IPAKTUKE CBEICHUS 00 SKOJOTHYECKHX 3aKOHOMEPHOCTSAX B MIPOMBIIIICHHOCTH
U CEJIbCKOM XO3HCTBE JJIS IPABUIBHON OpraHU3aIllH JIECOBOACTBA, PHIOOBOJICTBA, a TAKKE VIS
pellleHusT BCEro KOMIUIEKCAa 3a/ad OXpaHbl OKpYXKalolled cpeapl W palroHAIbHOIO
IPUPOONOIH30BAHUS

MeTaHDCI[MCTHLIC PE3YIIbTATHI 06V‘1€HI/I$I

VYyamuecs 10KHbI yMETh:

—COCTAaBJISITh CXEMbI U TaOJIHIIBI AJI1 MHTETPAIMH [TOJYY€HHBIX 3HAHUM;

—000011aTh U 1e7aTh BBIBOJBI 110 H3YYEHHOMY MaTepUay;

—paboTaTh ¢ JAOMOJHUTEIbHBIMU MCTOYHUKAMU MH(OPMALIMK U UCIIOJIB30BATh UX JUIA MOUCKA
HEOOXOAMMOro MaTepuaa;

—TIPEACTaBIIATh U3YUYEHHBII MaTepHrall, HCIOJIb3YysI BO3MOXHOCTH KOMIBIOTEPHBIX TEXHOJIOTHIA;
—OOBSICHITh PUCYHKH U CXEMBI, PE/ICTABIICHHBIC B yUCOHHKE;

—CaMOCTOATEIBHO COCTABJIATH CXEMbI MPOIIECCOB, MPOTEKAIOIINUX B KIETKE, U «IPUBSI3bIBATHY
OTJICTBHBIC X ATAIBI K PA3JIMYHBIM KIIETOUYHBIM CTPYKTYPaM;

—WIUTIOCTPUPOBATH OTBET MPOCTEHIIINMH CXEMaMH U PUCYHKaMU;

—paboTaTh ¢ MHUKPOCKOIIOM W W3TOTOBIISTH MPOCTEHUIINE MPETapaThl I MUKPOCKOITHYECKOTO
UCCIICTOBAHMS

Yyaiuecs 10JKHBI YMETh:

—CpaBHUBATh M COIOCTABJIATH MEXKIYy COOOW 3Tambl pPa3BUTUS IKUBOTHBIX HM3YYCHHBIX
TaKCOHOMHMYECKUX TPYIIIL;

—HCIIOJIh30BaTh HHYKTHUBHBINA U JICTyKTHBHBINA TIOIXO/IbI IPH U3YICHUH KPYITHBIX TAKCOHOB,;
—BBIABIIATH MIPU3HAKU CXOCTBA U PA3IMYUs B Pa3BUTHH KUBOTHBIX Pa3HBIX IPYIIIL,
—000011aTh U 1e7aTh BBIBOJBI 110 H3YYEHHOMY MaTepHaIy;

—paboTaTh ¢ JOMOJHUTEIHHBIMU MCTOYHUKAMU WH(OPMALIUK U UCIIOJIB30BATh UX JUIS MOUCKA
HEO0OXOMMOTro MaTepuana;

—TIPeACTaBIATh U3YUYCHHBII MaTepHal, UCIOIb3ysd BO3MOXKHOCTH KOMITBIOTEPHBIX TEXHOIOTHA.
VYyamuecs 10KHbI yMETh:

—J1aBaTh XapaKTePUCTUKY T€HETUYECKUX METO/I0B U3YUEHHUsI OMOIOTUYECKUX OOBEKTOB;
—paboTaTh C yueOHUKOM, paboydeil TeTpapio U TUJAKTUUYECKIMU MaTepHallaMu;

—COCTaBJISITh KOHCIIEKT Maparpada yueOHuKa 0 W/WJIH MOCie U3YYeHHs MaTeprala Ha YPOKe;
—pa3pabaTeIBaTh MIAH-KOHCTICKT TEMBI, HCITOJIb3Ys Pa3HbIe UCTOYHUKN WH(POPMAITUH;
—TOTOBUTH YCTHBIE COOOIIEHUSI U MUChbMEHHBIE pedepaTbl Ha OCHOBE 0000IIEHUsT MaTepHhala
y4eOHHKA U JIOTIOJTHUTEILHOW JIUTEPATYPHI;

—TI0JIb30BaThCS MOMCKOBBIMH CHUCTEMaMHU HHTEPHETA.

—CpaBHUBATH MPEJACTABUTEIICH Pa3HBIX TPYII PACTCHWN W JKUBOTHBIX, JIeJaTh BBIBOJIBI Ha
OCHOBE CPaBHEHUS;

—OIIEHUBATh CBOMCTBA MOPO/I JIOMAIITHAX XUBOTHBIX M KYJbTYPHBIX PACTCHHM 110 CPAaBHEHUIO C
JTUKUMU TIPEJIKaMH;

—HaXOJUTh WH(POPMAIMIO O Pa3BHTHU PACTCHUH W JKUBOTHBIX B HAYYHO - TOMYJISIPHOM
auTepaType, OMONOTUYECKUX CJIOBApSAX M CHPABOYHHKAX, AHAIM3UPOBATH M OICHHBATH €&,
MIEPEBOIUTH U3 OJTHOU (DOPMEI B JIPYTYIO;

—CpaBHUBAaTh M COIMOCTABIATH MEXIYy COOOM COBPEMEHHBIX M HWCKOMAEMbBIX KHUBOTHBIX
W3YYCHHBIX TAKCOHOMHYECKUX TPYIIIT

—HCIOIh30BaTh MHIYKTUBHBINA U I€TyKTHBHBINA MOIXO/BI IPH U3YYCHUH KPYITHBIX TAKCOHOB;
—BBIABIIATh TIPU3HAKU CXOJICTBA M PA3JIMYUS B CTPOCHUH, 00paze JKW3HH W IIOBEIACHHUH
JKUBOTHBIX U YEIIOBEKA;

—000011aTh U AenaTh BBIBOABI 10 U3YYEHHOMY MaTepHay;

—TIPEACTaBIISATh U3YYCHHBIN MaTepHall, UCIIOIb3ys BO3MOXHOCTH KOMIIBIOTEPHBIX TEXHOIOTHIA
—TOTOBUTh YCTHBIE COOOIICHHS W MHUCbMEHHBIE pedepaThl Ha OCHOBE HWH(pOpMaUHA W3
yueOHUKA U JTONOTHUTEILHBIX UCTOYHUKOB;

15



—un30UpaTEIbHO OTHOCUTHCS K OMONOTrHMYecKoi HH(OpMaIuM, CoAepiKalleldcss B CpeacTBax
MaccoBOi HHPOPMAIHH.

JIMIHOCTHBIC PE3YIHTATHI 00 YUCHHUS

—(opMupoBaHUE YyBCTBA POCCUHUCKON Tpa’KJaHCKOM MICHTUYHOCTU: MATPUOTHU3MA, JIIOOBH U
yBaxkeHus k OTeuecTBy, YyBCTBA TOPAOCTHU 3a CBOIO Poiuny;

—OCO3HAHUE YYalIUMUCS OTBETCTBEHHOCTH U J0jra nepen PonuHoii;

—OTBETCTBEHHOE OTHOIICHHE K 00YYCHUIO, TOTOBHOCTh U CIIOCOOHOCTH K CaMO00pa30oBaHUIO;
—(opMupoBaHue MOTHBAlMKW K OOYYEHHIO U TO3HAHHUIO, OCO3HAHHOMY BBIOOpY Oymyrieit
npodeccuu;

—CIMOCOOHOCTh YYallIUXCsS CTPOUTH JAIBHEUIIYI0O UHIUMBUIYaIbHYIO TPACKTOPHIO 00pa3oBaHuUs
Ha 0a3e opHeHTaIMu B MUpe Tipodeccuii u npodeccnoHAIBHBIX MPEANOYTSHUMH;
—(opMupoBaHue ILEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

—coOJo/IeHne M TMpoMaraHaa ydJalluMECs TMpaBUil MOBEACHUS B MPUPOJE, UX y4dacTHE B
MIPUPOJIOOXPAHHOM JIEATEILHOCTH;

—YMEHUE Pearn30BbIBATh TECOPETUUECKHE TO3HAHUS HA MPAKTUKE;

—OCO3HAHUE 3HAUCHUS OO0pa30BaHUs IS TIOBCEJHCBHOW JKM3HU W OCO3HAHHBIM BBIOOD
npodeccuu yJaruMucs;

—CIMOCOOHOCTh yYalllUXCsl MPOBOJAUTH PabOTy HajJ OIMMOKaMU JJIsi BHECEHHUS KOPPEKTHB B
yCBauBaeMble 3HAHUS;

—TIPUBUTH JTIOOOBb K MPHUPOJE, YYBCTBO YBaXECHHUS K YUEHBIM, M3Y4YaIOLIUM >KUBOTHBIA MUD,
Pa3BUTH ICTETHUECKOE BOCIIPUATHE OOIICHHS C )KUBBIMH OPTaHU3MaMU;

—TpU3HAHHUE YyYallUMHCS IpaBa KaXXAOro 4YelloBeKa Ha COOCTBEHHOE apryMEHTHpPOBaHHOE
MHEHUE;

—TOTOBHOCTh yYalIUXCS K CAMOCTOSTEIbHBIM TIOCTYIIKAM M aKTHUBHBIM JCHCTBUSIM Ha
MPUPOIOOXPAHUTEIILHOM MOTIPHIIIE;

—YyMEHHUE apTyMEHTUPOBAHO U 0OOCHOBAHHO OTCTAaMBATh CBOIO TOUKY 3PEHUS;

—KPUTUYIHOE OTHOIIEHHE K CBOMM TOCTYITKaM, OCO3HaHUE OTBETCTBEHHOCTH 32 MX PE3YJIbTATHI;
—OCO3HAHHOE, YBXKUTEIbHOE W JOOpOXKENaTeNbHOE OTHOIICHHWE K JIPYTOMY YeJOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO ,KYIBTYpPE;

—OCO3HAaHUE BAXHOCTU (OPMUPOBAHUS DIKOJIOTUYECKOW KyIbTyphl Ha OCHOBE MpPU3HAHUA
[IEHHOCTH KM3HU BO BCEX €€ MPOSBICHUSX U HEOOXOAUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OT-
HOUIEHUS K OKPYKaloLLEeH cpene;

—yMEHHE CIylaTh W CIBIIATh IPYroe MHEHHE, BECTH JHCKYCCHIO, YMEHHE ONEepUpOBaATH
dakTaMu Kak IS TOKA3aTeNbCTBA, TaK U JIJISl ONPOBEPIKEHUSI CYIIECTBYIOIIETO MHEHHUS.

Il. Conep:xxanue yueOHOro nmpeamera.

BuoJjorus. Beenenue B 0M0JJ0ruI0. 5 KJjaace

(34/68 4, 1/2 4 B HeeI0)
Pasznen 1. )KUBOM OPI’AHU3M: CTPOEHUE 1 U3YYEHUE

MHoroo6pa3ue >KMBBIX OpraHu3mMoB. (OCHOBHBIE CBOWCTBAa JKMBBIX OpPTraHU3MOB:
KJIETOYHOE CTPOCHHE, CXOJHBI XUMHUYECKHI cOocTaB, OOMEH BEIIECTB M DHEPIUH, MUTAHHUE,
NIBIXaHWE, BBIICTICHHE, POCT M Pa3BUTHE, PAa3IPaKUMOCTh, TBIKCHUE, pa3MHOXKEeHHE. buoorus
— HayKa O )HUBBIX OpraHU3Max.

Pa3nooOpasue OwWoNOrM4ecKux HayK. MeToapl HW3y4YeHUs TMPUPOMBI: HaOIIOJCHUE,
SKCHEpUMEHT (OmBbIT), u3Mepenue. O6opynoBaHMe Uil HAYYHBIX HCCIeloBaHUU (JTabopaTopHOe
000pyI0OBaHWE, YBEJIMYUTEIbHBIE TPUOOPHI, H3MEPHUTEIBbHBIC TPHOOPHI). Y BETUIUTEIbHBIC
npuOOphl: pydHasl Jyma, CBETOBOW MUKpockom. Kierka — ajieMeHTapHas €IMHUIIA JKUBOTO.
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besbsinepubie u saepHbie kieTku. CTpoeHUe M QYHKIMH siIpa, [UTOIUIA3MBI U €€ OPTaHOMIOB.
XpoMOCOMBI, HMX 3HaueHue. Paznuuus B CTPOCHHHM PACTUTENBHOM M JKUBOTHOM KIIETOK.
ConepkaHre XMMUYECKUX 3JIEMEHTOB B KJeTke. Boaa, Apyrue HeopraHMYecKHUe BEIECTBA, UX
POJIb B JKHU3HENEATEIbHOCTH KiIeToK. OpraHnveckue BellecTBa U UX poJib B KJIeTKke. BemectBa u
SBJICHHS B OKpYXarollleM Mupe. Benukue ectecTBOUCTIBITATENH.

JlaGopaTopHble H NpaKTUYecKue padoThl
3HaKOMCTBO C 000py/IOBaHUEM JIJIsl HAYYHBIX UCCIICIOBAHUIA.

[IpoBenenne HaOMIOEHU, ONBITOB U U3MEPEHUN C IENbI0 KOHKPETH3alUN 3HAHUN O MeToAax
M3Y4YEHUS IPUPO/IBI.

YCTpOoCTBO PyYHOH JIYIIBI, CBETOBOTO MHUKPOCKOTIA™,

CtpoeHue KIETOK (Ha FOTOBBIX MUKPOIpEnaparax)

CtpoeHue KIETOK KOXKHUIIbI YeIIyH JyKa™.

OrpezesieHre coCTaBa CEMSIH MILIEHUIIBI.

Omnpenenenne GU3NUECKUX CBOMCTB OEIIKOB, KHUPOB, YTIIEBOIOB.

Paznen 2. MHOI'OOBPA3UE XXMBbIX OPI"TAHU3MOB.(

Pa3BuTHe xu3HU Ha 3eMJie: )KU3Hb B IPEBHEM OKEaHe; Jieca KAMEHHOYTOJIbHOTO TIEPUO/Ia;
pacuBeT JPEBHUX MPECMBIKAIOIIMXCS; MTUIBI W 3BEpU Mpouuioro. PasHooOpasme KUBBIX
opranu3moB. Knaccudukanus opranusmoB. Bua. Llapcrsa sxuBoit npuposst: bakrepun, ['puosl,
Pacrenus, )KuotHsie. CyliecTBeHHbIE IPU3HAKH MPECTABUTENIEH OCHOBHBIX I[aPCTB,

UX XapaKTepUCTHKA, CTPOCHUE, OCOOEHHOCTHU JKU3HEAEATEIbHOCTH, MeCTa OOUTAHUs, UX POJIb B
MpUPOJIE U )KU3HU YesioBeka. OXpaHa KUBOW MPUPOIBI.
Paznen 3.CPEJJA OBUTAHUS XXNBbIX OPTAHNU3MOB

HaszemHO-BO3myIIHAs, BOJHAsS W TIOYBEHHAs CpeIbl OOUTAHWS  OPTraHU3MOB.
[Tprcnoco0IeHHOCTh OPraHU3MOB K cpesie 00uTaHus. PacTeHus v )KUBOTHbBIE Pa3HBIX MAaTEPUKOB
(3BHAaKOMCTBO C OTJEIBHBIMH TPEACTABUTEISIMU JKUBOW TMPUPOJBI KAXKIOTO MaTEpPHUKA).
[Ipuponnbie 30HBI 3eMiu: TyHApa, Taiira, cMelIaHHbIE M IIMPOKOJIMCTBEHHBIC Jieca,
TPaBSHHUCTHIC PABHUHBI—CTENN U CaBaHHBI, IYCTHIHH, BJIAYKHBIE Tpomuveckue yeca .JKusup B
Mopsx U okeaHax. Coo0IiecTBa MOBEPXHOCTH U TOJIIIH BOJIbI, TOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJu10BOTO pHda, TTy0OKOBOIHOE COOOIIECTBO.

JlabopaTopHbIe U NpaKkTHYeCKHe padoThl

Omnpenenenue (y3HaBaHHE) HauOOJEe pPACIPOCTPAHEHHBIX PACTEHUN W KUBOTHBIX C
UCIONB30BAaHMEM  Pa3jMYHbIX  HCTOYHMKOB  uH(popmanuu  (dotorpadmii,  armacos-
ompenenuTeNnen, ayden ,repobapueB u ap.).McciaegoBanne ocOOEHHOCTEN CTPOCHMSI PACTCHHUM U
JKUBOTHBIX, CBSI3aHHBIX CO Cpenoil oOuTaHMs. 3HAKOMCTBO C DKOJOTMUECKHMHU MpoOiIeMaMu
MECTHOCTH ¥ JIOCTYITHBIMH ITYTSIMH UX PEIICHHSI.

Pasznen 4. YEJIOBEK HA 3EMJIE.

Hayunsie mpencraBieHuss O MPOUCXOXKICHWM dYelloBeKa. JIpeBHHE MpeaKkd dYelloBeKa:
JPUOINIMTEKM M aBcTpajonuTeku. YemnoBek ymenslil. YenoBek npsaMoxomsumumi. YenoBek
pa3yMHBIN (HeaHJepTaliell, KpOMaHLOHEI, COBPEMEHHBIN YenoBek). M3MeHeHus B Tpupoje,
BBI3BaHHBIE JEATENLHOCTHIO ueloBeKa. KHCIOTHBIE MOXKIM, O30HOBas MAbIpa, MapHUKOBBIN
s deKT, paauoakTUBHbIE OTXOJbl. buonoruueckoe pasHooOpaszue, ero obOelHEHHuE U MyTH
coxpanenus. ONyCTHIHUBAaHHWE W €ro MPUYHHBI, O0phOa ¢ OIMycTHIHMBaHUEM. BakHeiinue
OKOJIOTHYECKHE TPOOJEMBbI: COXpaHEHHE OHMOJIOTHYECKOro pa3HooOpasmsi, Ooprba ¢
VHUUYTOKEHHUEM JIECOB M OIYCTHIHUBAHWEM, 3allUTa IUTAHETHI OT BCEX BUJOB 3arps3HEHHIA.
3/10poBbe YeNoBeKa U Oe30MacHOCTh KU3HU. B3anuMocBs3b 310poBbs U 00pa3a ku3Hu .BpenHsie
NpUBBIYKK U uX npodunakTuka. Cpena obutanus yenoBeka. [IpaBuiia moBeneHUs YelOBEKa B
OTIACHBIX CHTYAIlUSAX MPUPOJHOTO TMpOoUCXoxkaeHus. [Ipocteitmme crmocoObl OKa3aHUsl MEpPBON
IIOMOIIH.

JdemoHcTpauus

SInoBUTHIE pacTEHUs U OMACHBIEC dKUBOTHBIE CBOEH MECTHOCTH.
JlaGopaTopHble U NpaKTHYeCKHe PadoThI

N3mepenne cBoero pocta U Macchl Teja.
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OBnaieHre IPOCTEUIIMMU CIIOCOO0aMU OKa3aHUs MEPBON JOBpadeOHOM moMOIIN
Buogorus. ZKuBoii opranusm. 6 kiaacc
(35/70 4, 1/2 4 B HEAemO)
Paznen 1. CTpoeHue u CBOMCTBA KUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA XXUBBIX OPTAHM3MOB

Mmuoroo6pa3ue KHUBbIX OpraHu3mMoB. (OCHOBHBIE CBOICTBa JHUBBIX OPraHU3MOB:
KJIETOYHOE CTPOCHHE, CXOTHBIH XUMHUYECKHI COCTaB, OOMEH BEIECTB M SHEPIUH, NMUTAHHE,
JIbIXaHHE, BBIJICIICHUE, POCT U PA3BUTHUE, Pa3IPaXKUMOCTh, IBUKEHUE PA3MHOKEHUE.
Tema 1.2. XUMWYECKHI COCTAB KJIETOK

ConepxaHne XHMMHYECKUX DJIIEMEHTOB B KieTke. Boja ,apyrue HeopraHudeckue
BEIIECTBA, X POJb B JKU3HEACATENBHOCTU KIETOK. OpraHMuecKkue BeIIecTBa: OCNKH, KHPHI,
YTJIEBO/Ibl, HYKJIEMHOBBIE KUCIIOTBI, UX POJIb B KIIETKE.
JlabopaTopHble U NpakTHYecKue padoThl
Ornpenenenne cocTaBa CEMsIH MILEHULIBL.
Tema 1.3. CTPOEHUE PACTUTEJIbHOM U JKUBOTHOM KJIETOK.
KJIETKA— XUBAS CUCTEMA

Krnerka — snemenTapHas equHuia kuBoro. besbsinepusie u aaepuble kieTku. CTpoeHue
U QYHKIOUHU s7pa, HMUTOIUIa3Mbl U €€ OpPraHouaoB. XpOMOCOMBI, WX 3HaueHue. Pasznuuus B
CTPOECHHMH PACTUTEIBHOMN U JKUBOTHOM KIIETOK.
JlaGopaTopHble U NpaKkTHYecKHe padoThl
CrtpoeHue KIETOK KUBBIX OPTaHU3MOB (Ha TOTOBBIX MUKpOIIpenaparax).
Tewma 1.4. JEJIEHUE KJIETKIA

Jlenenue — Ba)kHEMIIee CBONMCTBO KIJIETOK. 3HAUEHHE JEJIEHHUS U POCTa M pa3BUTUSA
MHOTOKJIETOYHOrO opraHu3ma. JlBa Tuma peneHus. JleneHue — OCHOBa pa3MHOMKEHUS
opranu3MoB. OCHOBHBIE THUIIBI JIeJI€HUs KIETOK. MuTo3. OcHOBHBIE 3Tanbl MUTO3a. CYIIHOCTh
Meii03a 1 ero 6MoJIOrnYecKoe 3HaYCHHE.
Tema 1.5. TKAHU PACTEHMIA Y )KUBOTHBIX

Ilonsatue «rkaHb». KieTouHbIE 3JE€MEHTBI M MEXKKJIETOYHOE BELIECTBO. THIIBI TKaHEH
pacTeHuii, X MHoOrooOpa3ue ,3HayeHHe, OCOOEHHOCTH CTpOEHMs. THMbl TKaHEW >KUBOTHBIX
OpPIraHU3MOB, UX CTPOCHHE U (PYHKIUH.
JlabopaTopHble U NpaKkTHYeCKHe PadboThl
TKaHM )KUBBIX OPraHU3MOB
Tema 1.6. OPTAHBI U CUCTEMbBI OPT’AHOB

Ilonsatne «opran». OpraHsl LIBETKOBOIO pacTeHus. BHelHee cTpoeHHME M 3HAa4YCHHE
kopHs. KopHeBbie cucrembl. Bunonsmenenus kopaeil. Ctpoenune u 3HaueHue noodera. [Touka—
3ayaTouHblii mober. Crebenb Kak oceBoil opraH nmoOera. IlepeaBukeHue BeIIECTB MO CTEOIO.
Jluct. Crpoenue u GyHKIIMH MPOCTHIE U CIOXKHBIE JTUCThs. L[BeTOK, ero 3HaueHue u CTpoeHue
(OKOJIOLIBETHUK, ThIYMHKHM, mnecTukH). Couperus. Ilmonael, uMX 3HaueHHe U pa3HOOOpa3Ue.
CTpoeHne CeMsSH OIHOAOJBHOTO W JBYIOJBHOIO pacTteHuil. Cucrtembl opraHoB. OCHOBHbIE
CHUCTEMBI OPraHOB >KMBOTHOI'O OpraHU3Ma: MUIIEBApUTEIbHASL, OIIOPHO -ABUTaTEIbHAsI, HEPBHAS,
SHJOKPHUHHAS, Pa3MHOKEHHSL.
JlabopaTopHble U NpaKkTHYeCKue padoThl
Pacrio3HaBaHue opraHoB paCTEHHI U JKUBOTHBIX.
Tema 1.7. PACTEHUA U )KMBOTHBIE KAK HEJIOCTHBIE OPI"AHWU3MBbI

B3anMoCBsA3p KIIETOK, TKaHeW W OpraHoB B opraHuszmax. JKuBble OpraHusMsl H
OKpY’Karollas cpefa.
Paznen 2. )KuzHenesTenbHOCTh OPraHu3MOB
Tema 2.1. IMTAHUE U ITMIIEBAPEHUE

CymHocTh MOHATUS «@uTaHuey». OCOOEHHOCTH NHUTAHMSI PACTHTEIHLHOTO OpraHU3Ma.
[TouBennoe nutanue. Bo3znymuoe nuranue (porocunres). OCOOEHHOCTH MUTAHUS YKUBOTHBIX.
TpaBosigHbIe KUBOTHBIC, XHUIIHUKH, TPYIMOEIbl; CUMOMOHTHI, mapa3uThl. [IuieBapeHue u ero
3HayeHne. OcoOOEHHOCTH CTPOCHMS MUIIEBAPUTENIBHBIX CHCTEM KUBOTHBIX. [IuIieBapuTenbHble
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(bepMEeHTHI U UX 3HAYCHUE.
JdemoHcTpauus
JleiicTBre XKeMya0gHOro coKa Ha Oenok. JleiicTBre ciroHbl Ha Kpaxmai. OMbIThL, JOKAa3bIBAIOIINE
o0Opa3oBaHue KpaxMmala Ha CBETY, MOIJIOIIEHHE YIIEKUCIIOTo Ta3a JUCThSIMH, POJIb CBETa
Y BOJIbI B KW3HU PACTEHHUIA.
Tema 2.2. IBIXAHUE

3HaueHue apixaHus. Ponb kuciaoposa B Ipolecce pacilelIeHus] OpraHMueCcKUX BELECTB
U ocBOOOXkIeHus HsHepruil. Jlpixanue pacteHuil. Poib ycThUIl M YeueBHYEK B JbIXaHUU
pacteHui. Jlpixanue >kMBOTHBIX. OpraHbl AbIXaHUS )KUBOTHBIX OPTraHU3MOB.
JdemoHcTpauus
OMNBITHI, WLTIOCTPUPYIOIINE JBIXaHUE MPOPACTAIONINX CEMSH ;bIXaHUE KOPHEW; oOHapyKeHue
YTJIEKHUCIIOTO T'a3a B BbIIBIXAEMOM BO3/IyXE€.
Tewma 2.3. IIEPEJIBUJKEHUE BEIIECTB B OP'TAHU3ME

[lepenoc BemiecTB B opraHusme, ero 3HaueHue. [lepenaBukeHue BELIECTB B PACTEHUMU.
Oco0EeHHOCTH CTPOCHHSI OPTaHOB PACTEHUI, 00E€CTICUNBAIOIINX MPOIIECC MEPEHOCA BEIIECTB.
OcoOeHHOCTH TepeHoca BEIIeCTB B OpraHu3Max >KUBOTHBIX. KpoBeHOCHas cuctema, eé
ctpoenue u pynknuu. 'emomumdpa. KpoBb u e€ coctaBHbIe YacTu (TU1a3Ma, KIIETKH KPOBH).
JdeMoHcTpanus
OnBIT, WUTFOCTPUPYIONINI MYTH TIEPEIBIKESHUS OPTAaHMYSCKUX BEHICCTB O CTEOJII0 pacTeHUS.
Mukpornpenaparsl «CTpO€HHE KIETOK KPOBH JIATYIIKU» U «CTpOEHHUE KIETOK KPOBU YEJIOBEKA.
JlabopaTopHble 1 IpakTHYeCKHE PadOThI
[lepenBurkeHne BOJbI 1 MUHEPAIbHBIX BEIIECTB MO CTEOIIO.
Tewma 2.4. BBIAEJIEHME. OBMEH BEHIECTB 11 DHEPT'UA

Ponb BbIIENIEHNS B TpoLIECCe KUBHEAEATEIbHOCTH Opranu3MoB. [IpoiyKThl BbIACIICHUS Y
pacTeHMii M JKUBOTHBIX. Bblienenue y pacrenuil. Boiaenenue y KUBOTHbIX. OCHOBHBIE
BBIIETTUTENIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U DHEPTHH.
Tewma 2.5. OITOPHBIE CUCTEMBbI

3HaueHHE OIOPHBIX CHCTEM B JKU3HM OPraHu3MoB .ONOpHBIE CHCTEMBI PACTEHMII.
OrnopHbI€ CUCTEMBI )KUBOTHBIX.
JeMoHcTpanus
CxkeneTsl MeKONUTaMMX. Pacniuiel koctei. PakoBruHBI MOJITIOCKOB. KOJIEKIMM HACEKOMBIX
JlabopaTopHbIe U NIpaKTHYeCKHe padoThl
Pa3Hoo0Opazue onopHbIX CUCTEM KUBOTHBIX.
Tewma 2.6. IBUKEHUE

JIBokeHrWe Kak BakKHEHIIass OCOOCHHOCTh JKMBOTHBIX OpPraHW3MOB. 3HA4YCHHE
JBUTATETbHOM aKTUBHOCTH. MexaHu3Mbl, 00ECTIEUNBAIOIINE JBUKEHHUE KUBBIX OPIaHU3MOB.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Juxenne nundyszopuu tydensku. [lepemenienue 10 1€BOT0O 4epBsl.
Tema 2.7. PEI'YJIALNA TPOLUECCOB
KUBHEJAEATEJIBHOCTHU

KusnenesaTenbHOCTh OpraHu3mMa M €€ CBA3b C OKpyXkaromen cpenoil. Perymsanms
IPOIIECCOB KU3HENEITEILHOCTH OpraHu3mMoB. Pazapaxumocts. HepBHas cuctema, 0co6eHHOCTH
ctpoenus. Pedexc, MHCTHHKT.
Tewma 2.8. PASMHOXEHHME

buonoruueckoe 3HaueHue pasMHoxkeHUs. Bunbl pazMHoxenus. becrionoe pazMHOkeHHe
JKUBOTHBIX (J€TIeHUE MPOCTEHIINX, MOYKOBaHHWE THAPHI). becmonoe pa3MHOXKEHHE PacTeHUU.
[TomoBoe pa3mHOXkeHHE OpraHu3MoB. OCOOEHHOCTH TIOJIOBOTO PA3MHOXEHHUS IKUBOTHBIX.
Opraunsl pazmuoxenus [lonossie kietku. Omiogorsopenue. [lonoBoe pazmHoxeHue
pactenuii. Onbutienue. [{BoitHoe ortomoTBopeHne. OOpa3oBaHUE IIJIOIOB U CEMSIH.
JleMoHcTpanus
Cnioco0OsI pa3MHOXKEHHUS pacTeHui. PasHOOOpas3ue u CTpoeHue COBETUI
JlabopaTopHble U NpakTHYecKue padoThl
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BereraTtuBHOE pa3MHOKEHUE KOMHATHBIX PACTCHUM.
Tema 2.9. POCT 1 PASBUTHUE

Pocr n pasButue pacrenui. MugusuayansHoe pas3Butue. PacrpocrpaHeHue IUIOAOB U
ceMsiH. COCTOSIHHE MTOKOS, €r0 3HAYECHUE B KU3HU PACTEHUN. Y CJIOBUS IPOPACTAHUS CEMSIH.
[Tutanne u poct npopocTkoB. OCOOEHHOCTH pa3BUTHUS >KMBOTHBIX OpraHU3MoOB. Pa3Butue
3apojpiia (Ha mpuMmepe JaHueTHuka). [locTamMOproHanbHOE pa3BUTHE >KUBOTHBIX. [Ipsimoe u
HENpsIMOE pa3BUTHE.
JdemoHcTpauus
Crioco6b1 pactipocTpaneHus II0A0B U ceMsiH. [IpopacTanue cemsH.
JlaGopaTopHble U NpaKkTH4YecKHe padoThl
[Tpsimoe u HenpsAMOE pa3BUTHE HACEKOMBIX (Ha KOJJIEKLIHOHHOM MaTepUase)
Tema 2.10. OP’AHU3M KAK EJIMHOE IEJIOE

B3auMoCBsA3b KIJIETOK, TKaHEHd W OpPraHoOB B OpraHusMe. PerynsatopHas IeATeIbHOCThb
HEPBHOU M TyMopaibHOU cucteM .Opranusm (QpyHKIMOHUPYET Kak efauHoe menoe. Opranusm —
Ouosoruyeckas cucrema.
Paznen 3. Opranusm u cpena
Tema 3.1. CPEJJA OBUTAHUA. ®AKTOPHI CPEJIbI

Brnusinue ¢hakTopoB HEXHBOW MPUPOABI (TeMIepaTyphl, BIAXKHOCTH, CBETa) Ha YKUBBIC
opraHu3Mbl. B3auMoCBSI31 )KUBBIX OPraHU3MOB.
JdeMoHCcTpanus
Konnexkuuu, WimocTpupyoiye 3K0JI0rHUeCKUe B3aUMOCBSA3H JKUBBIX OPraHU3MOB.
Tewma 3.2. IIPUPOIHBIE COOBLIECTBA

[Tpupomroe coobmecTBo. Dkocuctema. CTPYKTypa U CBS3H B MPUPOJTHOM COOOIIECTBE.
Lenu nuranus.
JleMoHcTpan U
Mogenu 3KOJI0rM4ecKUX CUCTEM, KOJIEKLIINHU, WIITFOCTPUPYIOLIUE MUILEBBIE LIETIH U CETH.
Buosaorus. Muoroo6pasue :KuBbIX OPraHu3mMoB. 7 kjacce (70 4, 2 4 B HeJleN0)
Bsenenue

Mup JXKHBBIX OpPraHM3MOB. YPOBHU OpraHM3allMM U CBOWCTBA KHBOTO. DKOCHCTEMBI.
buocepa— rnobanpHas 5KOJIOTMYECKAs CHUCTEMa; TPaHULBI M KOMIIOHEHTHI OHOC]EpHI.
[TpyunHBl MHOrOOOpa3usi KHUBBIX OpPraHU3MOB. OBodronuoHHas Teopuss Y. JlapBuHa o
IpUCIOCOOJIEHHOCTH K pa3HOOOpa3HbIM YCIOBHUSAM cpelsl oOuTaHus. EcTecTBeHHast cucrema
KJIacCCU(UKALMU KaK OTpa)K€HHE MPOLiecca BOJIIOLNUN OPraHU3MOB.
Pasnen 1. LlapcTo [IpokapruoTs!
Tema 1.1. MHOI'OOBPA3ME, OCOBEHHOCTU CTPOEHUA U MMPOUCXOXIEHUE
[TPOKAPUOTUYECKHX OPITAHU3MOB

[Ipoucxoxaenne u sBomonus Oakrepuil. OOmUe CBONWCTBA MPOKAPHOTHUYECKUX
opraau3mMoB. MHorooOpasue ¢opm 6akrepuit. OCOOEHHOCTH CTPOCHUs OaKTepUaIbHON KIETKH.
[TonsiTue o Tumax obmeHa y npokapuoT. OCOOEHHOCTH OpraHU3aluu U KU3HEAESITEeIbHOCTU
IPOKapUOT; PaclpoCTPaHEHHOCTD U POJIb B OMOLIEHO3aX. DKOJIOrHYECKasi pojib U MEAULIMHCKOE
3HaueHue (Ha mpuUMepe npeacTaBuTesneit noamnapctsa Hacrosue 6akrepun).
JdeMoHcTpanus
CtpoeHue KIeTOK pa3IudHbIX TPOKAPUOT.
JlabopaTopHble U NpaKkTHYecKue padoThl
3apucoBKa CXEMbI CTPOCHHUS TPOKAPUOTUYECKOM KIIETKH.
Paznen 2. LapctBo ['puOsr
Tema 2.1. OBILIAS XAPAKTEPUCTUKA I'PUBOB

[Ipoucxoxaenne u sBomonus rpuboB. OCOOEHHOCTH CTPOCHUS KIETOK T'puOOB.
OcHOBHBIE YEpPTHl OpPraHU3alMM MHOTOKJIETOYHBIX TrpuOoB. Otnensl: XUTPUAUOMHKOTA,
3uromukora, AckomukoTa, basuamomukora, Oomukora, rpymnma HecoBepiieHHbIE TPUOBL.
OcoOCHHOCTH JKHU3HEACATEIIbHOCTH U pacnpocTpaHneHue. Pomb TpuboB B OWOIIEHO3aX U
XO3SIMCTBEHHOM AEATEIbHOCTH YEJIOBEKA.
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JleMoHcTpanus
CxeMbl CTpOEHHS TMpPEACTABUTENCH Pa3IMYHBIX CHUCTEMaTHYECKUX TPYII TpuOOB, pa3iIuyHbIe
npecTaBUTeNN apcTa [ pudsl, CTpOSHHE MI0I0OBOTO Tela NUISIIOYHOTO Tproda.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
CtpoeHue TIecHeBOro rpuda Mmykopa*.
Pacrio3naBanue che0OHBIX U SAIOBUTHIX TPHOOB*.
Tema 2.2. TUIIAWUHUKNA

[Tonstue o cumOumose. OOmAs XapaKTEPUCTHKA JIMIIAWHUKOB. THIIBI CIIOCBHII]
JTUIIAHHUKOB; 0COOCHHOCTH KU3HEICATCIILHOCTH, PACIPOCTPAHEHHOCTh U IKOJIOTHYECKAst POJIb
JIMIIAHHUKOB.
JleMoHcTpanus
CxeMbl CTpOeHUS JIMIIANHUKOB, pAa3JIMYHbIC IPEJACTABUTEIH JTUIIANHUKOB.
Paznen 3. LlapctBo Pacrenus
Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHWH

PacturenbHblii Opranu3M Kak 1eJI0CTHast cucrteMa. KieTku, TKaHu, OpraHbl U CUCTEMBI
OpraHoB pacTeHuil. Perymsmus usHenesaTenbHOCTH pacTeHuil; guroropmonsl. OCOOEHHOCTH
Ku3HeaesTeNbHOCTH pacTteHuid. dortocunTte3. [Iurmentel. CucremMaTvka pacTeHUM; HUBIIUE H
BBICIIINE PACTEHUSI.
JleMoHcTpan U
Pucynku yueOHUMKA, MOKA3bIBAIONINE OCOOCHHOCTH CTPOEHUS U JKU3HEICATEIILHOCTH PA3INYHBIX
MpeACTaBUTENEH HapcTBa pacTeHuid. CXembl, OTPa)KaoIINe OCHOBHBIC HAIIPABJICHUS HBOJIIOIUN
pacTUTEIbHBIX OPTaHU3MOB
Tewma 3.2. HU3IIUE PACTEHUA

Bogopocnu kxak npeBHeimias rpymnma pacteHuil. OO0Iias xapakTepuCTHKa BOJOPOCICH.
OcoOenHoctu cTtpoeHus tena .OIHOKIETOUHbIE 1 MHOTOKJIETOUHBIE BOiopocin. MHOrooopasue
BOZIOpOCIIEH: OTHenbl 3en€Hble BOJIOpOociad, bypsle Bogopocnu u  KpacHele Boaopociu.
PacnipocTtpanenne B BOJHBIX M Ha3eMHBIX OHOIIEHO3aX, DKOJIOTHYECKAash POJIb BOJIOPOCIECH.
[IpakTHueckoe 3HaUYCHHUE.
JleMoHcTpan U
CxeMbl CTpOEHHUS BOJIOPOCIEH pa3IMUHbIX OTAEIIOB.
JlabopaTopHble 1 NpakTHYeCKHE PAdOThI
W3ydeHne BHEITHETO CTPOCHUS BOAOPOCTEH™.
Tema 3.3. BBICHINE CITOPOBBIE PACTEHU A

[Ipoucxoxkaenne u oOm@as XapakTepUCTHKa BBICIIMX pacTeHuil. OcoOeHHoCTH
OpraHu3aIMi U WHAUBUIYAIBHOTO Pa3BUTHS BBICIIUX pacTeHui. CriopoBwie pactenus. OO6rias
XapaKTepUCTHKa, mpoucxoxaeHue. Otraen MoOXOBHIHBIE, OCOOEHHOCTH OpTraHU3AINH,
KU3HEHHOro 1ukia. PacnpocTpanenue u poiab B Ououenozax. Otgen [lnayHoBuaHble;
OCOOCHHOCTH OpraHU3allid, >KU3HEHHOTO Nukia. PacmpocTtpaHeHwe u poiib B OHOIEHO3aX.
Otnen XBoIeBUIHBIE; OCOOCHHOCTH OpraHW3alluM ,)KU3HEHHOTO MHKiIa. PacmpocTpanenue u
pons B OuoneHozax. Otaen mNanopoTHUKOBUAHBIE. [IpoucxoxaeHne © OCOOCHHOCTH
OpraHu3aIMy TMAarnopPOTHUKOB. JKW3HEHHBIM IUKI MAOPOTHUKOB. PacmpocTpaneHne U posib B
OmoIeHO3axX.
JleMoHCcTpan U
CxeMbl CTpOEHUS U )KM3HEHHBIX [UKIOB MXOB, XBOIIEH U IUIAYHOB, pPa3JIMUHbIE MPEICTABUTENN
MXOB, TUITAYHOB M XBOIIEH, CXEMbI CTPOCHHS MAIOPOTHUKA; IPEBHUE MMATIOPOTHUKOBUIHBIC,
cXema IMKJIa Pa3BUTHSI MANOPOTHUKA, PA3IMYHbIEC TPEACTABUTENN MANIOPOTHUKOBUIHBIX.
JlaGopaTopHble U NpaKTHYeCKHe PadoThI
W3ydeHne BHEITHETO CTPOCHUS MXa*.
W3ydeHne BHEITHETO CTPOCHUS MAalOPOTHUKA ™.
Tema 3.4. BBICHIME CEMEHHBIE PACTEHUM L.
OTHAEJI TOJIOCEMEHHBIE PACTEHU A
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[TpoucxoxxaeHne M OCOOCHHOCTH OPTraHM3allMM TOJIOCEMEHHBIX PACTEHHIA; CTPOCHHE
TeJNa, JKU3HEHHble  (OpPMBI  TOJIOCEMEHHBIX.  MHoroo0Opasue, pacHpoCTpaHEHHOCTh
rOJIOCEMEHHBIX,

UX POJIb B OMOIIEHO3aX U MPAKTHYECKOE 3HaYECHUE.

JleMoHCcTpanus

CxeMBl CTpOEHHs TOJIOCEMEHHBIX, LMKJI Pa3BUTHS COCHBI ,pa3iIU4HbIE IIPEICTaBUTEIIN
rOJIOCEMEHHBIX.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

W3yueHne CTpOCHUSI 1 MHOTOOOpa3us TOJIOCEMEHHBIX PacTeHHUI™.

Tema 3.5. BBICIIME CEMEHHBIE PACTEHHM .

OTHEJI TIOKPBITOCEMEHHBIE (LIBETKOBBIE) PACTEHUA

ITpoucxoxaeHne 1 0COOEHHOCTH OpraHU3alluy MOKPBITOCEMEHHBIX PACTEHUN; CTPOECHUE
TeNna, JKU3HEHHbIE (OpPMBI MOKpbIToceMeHHBIX. Kiaccet OnHomonbHble W JIBYZOJBHEIE.
OcCHOBHBIE CEMeNCTBA IOKPBITOCEMEHHBIX pacTeHuil (2 ceMelcTBa 0OIHO0JIBHBIX U 3 cemelcTBa
JBYIOJIbHBIX pacTeHuil). MHorooOpa3ue, pacnpoCTpaHEHHOCTh IIBETKOBBIX, HX pOJIb B
OMOIIeH03aX, B )KU3HU YEJIOBEKA U €r0 X03AHCTBEHHOM 1€ TEIbHOCTH.

JleMoHCcTpaL U

Cxema CTpoeHMs LIBETKOBOT'O PACTEHMSI; CTPOCHMSI LIBETKA, LIUKJI PAa3BUTHUS LIBETKOBBIX PACTEHUN
(1BOMiHOE  OIJIOJIOTBOPEHME), MPEACTABUTEIM Pa3IUYHbIX CEMEWCTB IOKPHITOCEMEHHBIX
pacTeHuil.

JlabopaTropHble M NpaKkTHYeCKHEe PA0OThI

N3yueHne CTpoeHUs: HOKPBITOCEMEHHBIX PACTEHHI™.

Pacno3naBanue Hambosiee pacnpoCTpaHEHHBIX PACTEHUI CBOEGW MECTHOCTH, OIpEIesieHHEe HX
CHUCTEMAaTHUYECKOTO MOJIOKEHU ™.

Paznen 4. LlapcTBo )KuBoTHBIE

Tema 4.1. OBILIIAA XAPAKTEPUCTHUKA )KMBOTHbIX

JKMBOTHBIN OpraHmM3M Kak LEJOCTHass cucreMa. KieTkn, TkaHu, OpraHbl U CHUCTEMBI
OpraHOB JKUBOTHBIX. Peryssanus >KU3HENEATEIbHOCTH >KMBOTHBIX; HEPBHAas W HSHAOKPUHHAs
perymsiiud.  OCOOEHHOCTH  JKU3HENEATENbHOCTH  JKMBOTHBIX,  OTIMYAIOIIME HUX  OT
IIPEJICTaBUTENIEN APYTUX LAPCTB KUBOM Mpupoabl. CUCTEMaTHKA KUBOTHBIX; TAKCOHOMUYECKUE
KaTeropuy; OJHOKJIETOYHbIE U MHOTIOKJIETOUHbIE (OECIIO3BOHOYHBIE M XOP/IOBBIE) JKUBOTHBIE.
B3anMooOTHOIIEHNS )KUBOTHBIX B OMOIIEHO3aX; TPOPHUUECKUE YPOBHH U IIETIH MUTAHUS.
JleMoHCcTpan U
Pacnpesenenune >xMBOTHBIX M pacTE€HUI 110 M1aHeTe: Ouoreorpaguyueckue ooaacTu.
JlabopaTopHble U NpaKkTHYeCcKHe PadoThl
AHau3 CTPYKTYpPBI pa3IMYHbIX OMOMOB CYIIIM U MUPOBOI'O OK€aHa Ha CXeMax M WILTIOCTPAIHSIX.
Tema 4.2. IIOAIAPCTBO OAHOKJIETOYHBIE (2 u)

OOmast xapakTepucTuka mnpocreiimux. KieTka O0JHOKJIETOYHBIX JKMBOTHBIX Kak
LEJIOCTHBIH OpraHu3M; OCOOEHHOCTH OpraHM3allMM KJIETOK MPOCTEHUIIUX, ClelruaIbHbIe
opranou sl .PazHooOpasue mpocTedmMx W MX poiib B OMOIEHO03aX, *KM3HM YEJIOBEKAa M €ro
X03SUCTBEHHOHN nieaTenbHOCTH. Tun CapKoKTyTHKOHOCIBI; MHOTOOOpa3ue (opM cCapKoJOBBIX U
KryTUKOBBIX. Tun CropOBHKH; CIIOPOBUKH— Tapa3UThl YEIOBEKa M KUBOTHBIX. OCOOEHHOCTH
opranuzanuu npenctasuteneil. Tun Wudysopuu. MHoroobpasue uHy30puii U UX poiib B
OMoIIeHO3aX.

JleMoHCcTpaL U

Cxembl cTpoeHHUsi aMEObI, SBIVIEHBI 3eN€HOW W UHQY30pHUH TY(QENbKH, MPeICTaBUTENN
Pa3IMYHBIX TPYII OJHOKIETOYHBIX.

JlabopaTopHble U npakTHYecKue padoThl

Crtpoenune amEOBI, IBIIICHBI 3eJIEHON U MHDY30pHH TY(DETbKI

Tema 4.3. IIOAITAPCTBO MHOI'OKJIETOYHBIE
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061_[12151 XAPaKTCPUCTHUKA MHOT'OKJICTOYHBIX JXWUBOTHBIX; THIIBI CUMMCTPUH. Kinetkn u

TKaHU JKUBOTHBIX. [IpocTeiiime MHOTOKJIETOYHbIe— TYOKH; WX pacnpocTpaHEHHE H
9KOJIOTMYECKOE 3HAYCHHUE.
JdemoHcTpauus

TUIBI CAMMETPUN Y MHOTOKJICTOYHBIX JKHBOTHBIX, MHOTOOOpa3ue ryooxK.
Tewma 4.4. TUIT KUITEYHOITOJIOCTHBIE

Oco0eHHOCTH OpraHM3aIK KHUIIEYHOIOJIOCTHBIX. becroyioe u MoJioBoe pa3MHOXKCHHE.
MHoroo6pa3ue U pacnpocTpaHEHHE KHUIIEYHONOJIOCTHBIX; TUIPOUAHbIE, CHUGMOHIHBIE U
KOpaJUIOBbIE MOJUIIBL. POJb B MPUPOIHBIX COOOIIECTBAX.
JdemoHcTpauus
Cxema cTpoeHUsi TUAPHI, MEAY3bl U KOJOHUM KOPAJUIOBBIX IMOJIMIOB. BHOIIEHO3 KOpamioBOro
puda. BHeninee 1 BHyTpeHHEE CTPOECHUE KUIIIEUHOTIOIOCTHBIX.
JlabopaTropHble M NpaKkTHYeCKHe PadoOThI
W3ydeHue miakaToB U TaOIUI, OTPAXKAIOUINX X0 pereHepalu y Tuaphl.
Tewma 4.5. TUII INIOCKUE YEPBU

OcoOeHHOCTH OpraHu3aluu MIOCKuX depBed. CBOOOMAHOKHUBYIINE PECHUYHBIE YEPBU.
MHuoroo0pa3ue peCHHUHBIX YEPBEH U HX poJib B OnoreHo3ax. [IpucrnocoOienns K mapasuTusmy
y IJIOCKUX 4epBeit; kiacchl Cocanbmvku U JIeHtounsie yepBu [loHATHE O KU3HEHHOM LUKIIE;
LUKJIBI PA3BUTHSI TICYEHOYHOTO COCATBIIUKA U ObIYbEro IenHsa. MHOrooopasue miocKux YepBei-
MapasuToB; Mepbl MPOMUIAKTUKY MTApa3UTAPHBIX 3a00IEBaHUI.
JleMoHCcTpan U
CxeMbl CTpOEHHS IUIOCKUX YepBed, BEAYIIMX CBOOOIHBIM M Mapa3suTUYECKUN 00pa3 >KU3HU.
Paznuunble mpencTaBUTENM PECHUYHBIX uepBed. CXeMbl JKU3HEHHBIX IUKIOB MEYEHOUYHOTO
COCaJbIIMKa U ObIYBEro IEIHS.
JlabopaTropHbie M NpaKkTHYeCKHEe PAadOThI
JKvi3HeHHbIE IUKIIBI TEYEHOYHOTO COCABIINKA U ObIUBETO IEMHS.
Tema 4.6 TUIT KPYTJIBIE HEPBU

Oco0eHHOCTH OpraHu3alliy KPYIJbIX 4YepBed (Ha MpUMepe YEeIOBEYECKOW acKapuibl).
CBOOOTHOXKMBYIIIME W TAPA3UTHYECKUE Kpyrible dYepBH. [IUKI pa3BUTHS UYETOBEYECKON
acKapH/ibl; Mepbl MPO(HUIAKTUKH acCKapuI03a.
JleMoHcTpaL U
Cxema cTpoeHMS U LIUKJI pa3BUTHS YEIOBEUECKOU acKapH/Ibl.
Paznuunble CBOOOTHOKUBYIINE U TTAPA3UTUUECKHE (POPMBI KPYTIIBIX YEPBEH.
JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JKM3HEHHBIN UK Y€TTOBEYECKON acCKapHIbl.
Tema 4.7. TUIT KOJIBYATBIE YHEPBU

Oco0eHHOCTH OpTraHU3aIMK KOJbYAThIX YepBEH (HA MpUMepe MHOTOIIETHHKOBOTO YE€PBsI
HEPEeUIbl); BTOPUYHAS MOJIOCTh Telaa. MHOrooOpasue Koab4aThiX YepBeil; MHOTOIIETUHKOBBIE U
MaJIOIIETUHKOBBIE KOJIbYAThIC YEPBH, MUSBKU. 3HAUYEHNE KOJIHYATHIX YepPBEH B OMOIIEHO3aX.
JdeMoHcTpanus
Cxema CTpOeHHsS MHOTOIIETHHKOBOTO W MAJIOMIETHHKOBOTO KOJIbYAThIX uepBed. Paznudnbie
npeacraButenu Thna KonpbuaTeie uepBu.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Breminee crpoeHue 10%KI€BOTO YEPBsI
Tewma 4.8. TUIT MOJIJTFOCKHA

Oco0eHHOCTH OpraHM3allii MOJUTIOCKOB; CMEIIaHHasl MOJOCTh Tena. MHorooOpasue
MOJUTIOCKOB; Kiacchl bproxonorwe, J[BycTBOpuaThie M ['0JOBOHOTHE MOJUIFOCKH. 3HAa4Y€HHE
MOJUTIOCKOB B OHOIIeHO03aX. POIIb B *KM3HU YeJIOBEKa U €r0 XO3SIICTBEHHOU J1eATEeTHhHOCTH.
JdemoHcTpauus
Cxema cCTpoeHHsI OpIOXOHOTHX, JBYCTBOPYATHIX M TOJIOBOHOTMX MOJUIIOCKOB. PasznuuHbie
MIPEACTABUTENH TUIIA MOJUTFOCKOB.
JlabopaTopHble U NpakTHYecKue padoThl
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Bremnee cTpoeHHE MOJIITIOCKOB.
Tema 4.9. TUIT YIEHNCTOHOI'ME

[Ipoucxoxxaenne U OCOOEHHOCTH OpraHU3alMM WICHHUCTOHOTHX. MHOroo0pasue
YJICHUCTOHOTHX; Kiacchl PakooOpasnsie, [TaykooOpasusie, Hacekombie 1 MHoronoxku. Kmacce
PakooOpa3nbie. O0mas XapakTepucTHKa Kiacca pakooOpasHBIX Ha IpUMepe PEYHOTo paka.
Beicie u Husmue paku. MHorooOpasue M 3HadeHHE pakooOpasHbIX B OuoueHosax. Kiacc
[TaykooOpasubie. OOmas XapakTepuCTUKa NayKooOpasHbIX. Ilayku, CKOPIHMOHBI, KJICIIH.
Msoroo06pa3ue 1 3HadeHue naykooOpas3Hblx B 6uoneHno3ax. Kimacc Hacexkombie. MHOroo6pasue
HaceKkoMbIX. OOmIas XapakTepUCTUKa Kiacca HACEKOMBIX; OTPsAJbl HACEKOMBIX C IOJIHBIM U
HEMOJIHbIM IpeBpalieHueM. MHorooOpasue ¢ 3HAa4€HHE HAcCeKOMBIX B OHOIIEHO3aX.
MHOIrOHOXKH.
JdemoHcTpauus
Cxema cTpoeHust peyHoro paka. Pasinunble peacTaBUTENM HU3LIMX U BBICIIUX PAKOOOPa3HBIX.
Cxema crTpoeHMsl Mayka KpecToBuka. Pasnuunble mnpencrtaBurenu kiacca I[laykooOpasHble.
CxeMbl CTpOEHHSI HACEKOMBIX Pa3IMYHBIX OTPS/IOB.
JlaGopaTopHble U NpaKkTHYecKHe padoThl
N3ydeHne BHEIIHETO CTPOEHUS U MHOT000Opa3Hsl WIEHUCTOHOTHX *.
Tema 4.10. TUIT UTJIOKOXMUE (1 u)

OOmas xapakTepucTuKa Tuna. MHOrooOpasue HIIIOKOXKHX; Kiacchl Mopckue 3BE3IBI,
Mopckue exu, I'onorypuu. MHOrooOpasue u 3K0J10rH4ecKoe 3HaueHHe.
JleMoHCcTpan U
CxeMbl CTpPOEHHS MOPCKOM 3Be37bl, MOPCKOro e€xa M rojgorypuu. Cxema NpUAOHHOIO
OuoLeHo3a.
Tema 4.11. TUIT XOPZIOBBIE. ITOJITHUII BECUEPEITHBIE

[IpoucxoxaeHre XOpIOBBIX; MOATUIIBI OecuepenHbIX U [MO03BOHOYHBIX. OO1mas
xapakrepuctuka tumna. Ilogrun becuepenHble: JaHIETHUK; OCOOCHHOCTH €ro OpraHu3aluu U
pacnpocTpaHeHusl.
JAeMoHcTpanus
Cxema cTtpoeHus naHiieTHUKa. CxeMa MmeTamopdo3a y aciuIni.
Tema 4.12. IIOATUIT ITO3BOHOYHBIE (UEPEITHBIE).HA IKJTACC PbIbbI

OO0mas xapakTepucTHKa 1M03BOHOYHBIX. [Ipoucxoxnenue ppi6. OOmas xapakTepucTHKa
pb16. Knaccel Xpsmiessie (akynabsl M ckaTbl) U KocTHble pbiObl. MHOrooOpasue KOCTHBIX PbIO:
XPSILIEKOCTHBIE, KUCTENEPBIE, TBOSKOABIIIANME U JIydenépble. MHOrooOpa3ue BUJIOB U YEPThI
NpUCIOCOOTIEHHOCTH K cpesie OOMTaHUsA. DKOJIOTHUECKOE U X035HCTBEHHOE 3HaUEeHUE PHIO.
JleMoHcTpan U
MsorooGpa3ue pb16. Cxema cTpoeHUs! KUCTENEPBIX U TyUYenEpbIX phIO.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
OCOOEHHOCTH BHEIIHETO CTPOSHUS PBIO B CBA3U C 00pa3oM KHU3HHU*
Tema 4.13. KITACC 3EMHOBO/IHBIE

IlepBbie 3eMHOBOAHBIE. OOMIasi XapaKTEPUCTHKA 36MHOBOJHBIX KaK MEPBBIX HAa3€MHBIX
M03BOHOYHBIX. becxBocThle ,xBocTaTbie U Oe3Horue amubdun; MHOroodpasue, cpena oOUTaHUS
U DKOJIOrMYecKkre 0Co0eHHOCTU. CTPYKTYpHO-(pYHKIMOHAIbHAS OpraHU3aIisl 36 MHOBOIHBIX Ha
pUMepe JIATYIIKHA. DKOJIOru4ecKasi pojib ¥ MHOr000pa3ne 3eMHOBO/IHBIX.
JdeMoHcTpanus
Mmuoroo6pa3ue ampuouii. CxeMbl CTpOSHUS KUCTETIEPHIX PHIO U 36MHOBO/IHBIX.
JlabopaTopHble U NpaKkTHYecKue padoTbl
Oco0eHHOCTH BHEUIHETO CTPOEHUS JISATYILKH, CBI3aHHBIE C €€ 00pa3oM KU3HU*.
Tema 4.14. KITACC [IPECMBIKAIOIIMECSA

[Tpoucxoxaenue pentuauii. O0mas XapaKTEPUCTHKA MTPECMBIKAIONTUXCS KaK MEPBUYHO-
Ha3eMHBIX JKUBOTHBIX. CTPYKTypHO-()YHKIIMOHAJIbHAs OPraHM3allUs MPECMBIKAIOMUXCA Ha
npuMepe suiepunbl. Yemryliyarele (3MeH, SIIEPULBI U XaMEJIEOHbl), KPOKOIMIBI M Yepenaxu.
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Pacnpoctpanenue u MHOrooOpasue GopM penTHINI; MOJOKEHUE B SKOJIOTMYECKHX CHUCTEMaX.
Brimepiue rpynisl IpeCMbIKarOIIMXCS.

JleMoHCcTpanus

Muoroo6pa3ue npecmblkaronuxcs. CXeMbl CTPOEHUS 36 MHOBOIHBIX U PENTHIINH.
JlabopaTopHble U NpaKkTHYecKue padoTbl

CpaBHUTENBHBIN aHAIU3 CTPOCHMS CKEJIETOB Yepeaxy,

ALEPULIBI U 3MEU.

Tema 4.15. KITACC ITTULIBI

[IpoucxoxaeHue NTUL; IEPBONTHULBI U UX MPEAKY; HacTosAIMe NTULbl. Kunerpyeie, niu
Jeraroue; OecKuieBble, WM Oerarolue; NMUHIBUHBI, WIK IulaBarouiye NTuilbl. OcoOeHHOCTH
OpraHu3aii M 3Kojormyeckas auddepeHunpoBka JeTaomMX NTHI (ITHIBI Jeca, CTerned u
IYCThIHb, OTKPBITBIX BO3/YIIHBIX NPOCTPAHCTB, 00JI0T, BOAOEMOB U mnobepexuit). OxpaHa u
IPUBJICYEHUE NTHL, AOMAIIHME NOTHULBL. Pojib NTHULl B NpPUpPOJE, XU3HU YEJIOBEKA M €ro
XO034UCTBEHHOU J1€ATEIbHOCTH.

JleMoHcTpan s

Muoroo6pa3ue ntui. CxeMbl CTPOCHUS PENTHIINI U NTHLL.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI

OcCOo0EeHHOCTH BHEIIHETO CTPOCHMS IITHIL, CBA3aHHBIE C UX 00pa30M KU3HU™.
Tema 4.16. KITACC MJIEKOITMTAIOIINE

ITpoucxoxaenne minexkonuraronwmx. Ileppo3ssepu (yrkoHoc u exujHa). Husmme 3Bepu
(cymuatsie). Hacrosmue 3Bepu (ruanentapusie). CTpyKTypHO-(DYHKITMOHAIbBHBIE OCOOCHHOCTH
OpraHu3aly MJIEKONUTAIOIIMX Ha MpUMepe cOO0aKHU. DKoJOoruyeckasl pojb MIEKOIHUTAIOUINX B
MPOLIECCE PA3BUTHUSI KUBOUM MPUPOJLI B KaWHO30MCKON 3pe. OCHOBHBIC OTPSI/IbI IUIALIEHTAPHBIX
miekonurtaromux: Hacexkomosnubeie, Pykokpbuiblie, ['pei3yHbl, 3aifiieoOpasznbie, XUIIHbIE,
Jlacronorue, Kuroobpasusie, HenapaokonsitHeie, [lapaokonsiThbie, [Ipumatel u ap. 3HaueHue
MIJIEKONIMTAIOIIUX B TNPUPOJE M XO3ANUCTBEHHOW JEATEIBHOCTH uenoBeKa. OXxpaHa LEHHBIX
3Bepeld. JlomamiHue MulekonmuTarole (KpymHbIA M MEJIKMH porarelii CKOT M Jpyrue
CeNIbCKOXO035HCTBEHHBIE )KUBOTHBIE).

JleMoHcTpan U

CxeMmbl, OTpakarolMe 3KOJOrMUYecKyro Aud@epeHInpoBKy MieKonuTaromux. MHorooOpasue
MiiekonuTaomux. CxeMpl CTpOEHUS PENTUINHN U MIIEKOTTUTAIOLIUX.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

N3ydeHue CTpoeHHs] MIEKOITUTAOIIMNX *.

Pacno3sHaBaHue )KMBOTHBIX CBOEH MECTHOCTH, ONIPEJEIIEHUE X CUCTEMATUYECKOTO TIOJIOKEHUS U
3HAuEHUs B )KM3HU YEIOBEKa

Paznen 5. Bupycsl (2 u)

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITTPOUCXOXIEHUA
BHUPYCOB (2 u)

O6bmas xapaktepucTuka BupycoB. Mcropus ux otkpeitus. CTpoeHue BUpyca Ha IpUMepe
BUpyca TabauHOM Mozaumku .B3ammopeilicTBue Bupyca M KJIeTKH. Bupycel — B030yaurtenu
omacHbIX 3a0oneBaHuil yenoBeka. [Ipodunaktuka 3aboneBanust rpunmnoM. IIpoucxoxnenue
BHUPYCOB.

JleMoHCcTpan U

Mopnenu pa3nuuHbIX BUPYCHBIX 4acTHl. (CXembl B3aUMOAECWCTBHUS BHpYca M KIETKH IIpU
TOPU30HTAILHOM M BEPTHKAIBHOM THIIE Nepenadu HHPeKuu. CXeMbl, 0TpaXKarolie mpolece
pa3BUTHS BUPYCHBIX 3a00JI€BaHUH.

3axmouenue (1 v)

OcoOeHHOCTH OpraHM3allid U MHOTOOOpa3ue >KMBBIX OpraHu3MoB. OCHOBHBIE 00JIACTH
MPUMEHEHUS OMOJIOTMYECKUX 3HAHWM B TPAKTHKE CEJIBCKOTO XO3SHCTBA, B psANie OTpacieit
IIPOMBIIIJIEHHOCTH, IIPH OXPaHE OKPY’KAIOLIEH CPebl U 310POBbS YEIOBEKA.
buosorus. Yeaosek. 8 kiaace
(70 4, 2 u B HENENIO)
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Paznen 1. MECTO YEJIOBEKA B CUCTEME OPI'TAHMYECKOI'O MUPA.

UYennoBek Kak 4acTh KMBOW MPHUPOAbL. MeCTo 4yenoBeka B CHCTEME OPraHWYeCKOro Mupa.
UYepThl CX0/CTBA YETIOBEKA M KUBOTHBIX. CXOJCTBO U Pa3iUYMsl YEIOBEKa U YeTOBEKOOOPa3HBIX
00e3bsH. YenmoBek pa3yMHBIH.

JleMoHCcTpanus

CkeneTsl 4eaoBeKa U MO3BOHOYHBIX. TabMUIbl, CXEMBbI, PUCYHKH, PACKPBIBAIOIINE YEPTHI
CXOJICTBA YEJIOBEKA U )KUBOTHBIX.

Paznen 2.ITPOUCXOX/IEHUE YEJIOBEKA .

Buonornueckue u counanbHble GaKTOPBI aHTPOIIOCOIIMOTeHE3a. DTalbl AaHTPOIIOTeHEe3a U
(dakToOpbI CTaHOBJICHUS YesIoBeKa. Packl yenoBeka, X MPOUCXOKACHUE U €IUHCTBO.
JleMoHcTpanus

Mopnens «IIpoucxoxaeHue yenoBeka». Mojenn 0CTaTKOB MaTepHalbHOM MEepBOOBITHON
KyJIBTYpHI 4eloBeKka. M300paxeHne npeacTaBuTeNe pa3inyHbIX pac 4eIoBeKa
Paznen 3. Kpatkas ucropus pa3BUTHS 3HAHHMHA O CTPOCHMHM M (DYHKIMSIX OpraHu3Ma 4eloBeKa
Hayku o denoBeke: aHartommusi, (U3MOJOTHS, TWrHMeHa Benukne aHaTOMBI W (PU3HOJIOTH:
I'unnokpar, Knasnuii ['anen, Auapeac Bezanuii.

JleMoHCcTpaL U

[TopTpeThl BeNUKUX yUEHBIX— aHATOMOB U (PU3HUOJIOTOB
Pazzen 4.0BLI1M OB30P CTPOEHU S U ®YHKIIVI OPTAHU3MA YEJIOBEKA.

Knerounoe crpoenne opranuzma. TKaHM: SOUTENHAIBHBIE, COEIWHUTEIbHBIE,
MBbIILIEYHbIE, HepBHas. OpraHbel 4einoBedyeckoro opranusma. Cucrembl opraHoB. B3aumocsssb
OpPraHOB U CUCTEM OpPraHOB KaK OCHOBA FOMEOCTa3a.

JleMoHcTpan U

CxeMbl CTpOEHHUs CUCTEM OPraHOB YEJIOBEKaA.
JlabopaTopHble U NpaKkTHYeCKHe PadboThl

N3y4yeHne MUKPOCKOIIMUYECKOTO CTPOECHHUS TKAHEH.

PacnioznaBanue Ha Tabinax OPraHoOB U CUCTEM OPTaHOB.
Paznen SKOOPAMHALUA U PET'YJIALNA.

I'ymopanbnas perymsiuus. JKene3pl BHYTpEHHEW CeKpelMd. ['OpMOHBI M UX pOJb B
oOMeHHBIX nporieccax. HepBHO-rymMopainbHas perysius.
JleMoHcTpaL U

CxeMbl CTPOEHHUS SHIOKPUHHBIX Ken€3. TaOnuibl, WUTIOCTPUPYIOIIHE CTPOCHUE,
OMOJIOTUYECKYI0 aKTHMBHOCTh M TOYKU NpUIIOKEeHUS TOpMOHOB. dotorpadum OONBHBIX ¢
pa3IMYHBIMH HapyIIeHUsSMH (YHKIUN SHIOKPUHHBIX kené3. HepBHas perymnsius. 3HaueHue
HepBHOU cuctembl. lleHTpanbHass W mnepudepuyeckas HEpBHblE cucTeMbl. BereraTuBHas u
cOMaTHuecKas YacTh HEPBHOM cucteMbl. Pediekc; nposeneHne HepBHOro nmmnyibca. CtpoeHue
U (QYHKIUU CIOUHHOTO MO3ra, OT/AENOB TOJIOBHOTO Mo3ra. bonbline mosymapusi roJIoBHOTO
mosra. Kopa Oonpmmx mnonymiapuil. 3HaueHHe KOpbl OOJBIIMX MONyHmIapuil W e€ CBSI3U C
IpyruMu oTaenamu Mmosra. Opranbsl 4yBCTB (aHAJIM3aTOPbI), UX cTpoeHue u pyHkuuu. CTpoeHue,
(GyHKIMU U TUTHEHA opraHoB 3peHus. CTpoeHue u GyHKIMU opraHoB ciyxa. [Ipenynpexnenue
HapymeHui ciayxa. Oprasbl ocsi3aHus, BKyca, 00OHSHUS. [ MTHEHa OpraHOB YyBCTB.
JdeMoHcTpanus

Mopenu roJoBHOIO MO3ra, OpraHoB 4yBCTB. CXeMbl peeKTOPHBIX AYr 0€3yCIOBHBIX
pedIieKkcoB.

JlabopaTropHble 1 NpakTHYECKHE PA0OTHI

M3yueHne roJoBHOro0 MO3ra 4ejaoBeKa (10 MyJisKam).
N3ydenune usmMeHeHus pazmMepa 3padyka
Paznen 6. OITOPA 1 IBMJKEHUE.

Ckeyer dYelnoBEeKa, €ro OTACIHBI: OCEBOM CKEJET, CKEJET IIOSICOB KOHEYHOCTEH.
OCOOEHHOCTH CKeJeTa YellOBEeKa, CBA3aHHBIE C TPYAOBOH JEATEIBHOCTBIO U MPSIMOXOXKICHUEM.
CocraB u cTpoeHHUE KOCTel: TpyOUaThie U ryduaThie KOCTH. POCT KOCTeH BO3pacTHBIC H3MEHEHUS
B CTpOCHUU KocTel. Tumsl coequHeHns: Koctel. 3a001eBaHus OMOPHO-ABUTATEIILHOM CUCTEMBI U
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ux npodunaktuka. MeimeyHas cucrema. CtpoeHue W pa3BuTue MbII. OCHOBHBIE TPYIIIBI
MBI, UX QyHKIHU. PaboTa MBI cTaTUyecKas M JUHAMHUYecKas Harpy3kud. Poib HepBHOI
CUCTEMBl B pEryJsillMM pabOThl MBI, YTOMJIEHHME MBI, POJb AKTUBHOIO OTAbIXa B
BOCCTAHOBJICHMHM AKTUBHOCTH MBIIIEYHONW TKaHU. 3HaUeHHE (PU3UYECKON KYJIbTYphl U PEKHUMa
TpyZAa AJIsl IPAaBUIBHOTO (DOPMUPOBAHHS OTIOPHO-/IBUTATEIIBHON CUCTEMBI.

JdemoHcTpauus

Ckener 4enoBeka, OTAENbHbIX KocTedl. Pacmmibl kocreit. Ilpuémel okasanusi nepBoit
MOMOIIIY NP MOBPEXIECHUAX (TpaBMax) OMOPHO-/IBUTATENIbHON CUCTEMBI.

JlabopaTopHble U NpaKkTHYecKue padoThl

N3ydeHue BHEMIHETO CTPOEHUSI KOCTEH.

W3mepeHune Macchl U pocTa CBOET0 OpraHu3Ma.
BeolsiBiIeHHE BIMSHUS CTATUYECKON M IMHAMUYECKOW Harpy3Ky Ha yTOMJICHUE MBIIIIII.
Paznen 7.BHYTPEHHAA CPEJA OPI'TAHU3MA .

[lonsitue «BHYTpeHHss cpena». TkaHeBass XuAKOCTb. KpoBb, €€ cOCTaB M 3HAYEHHE B
00ecreYeHNN KU3HEAEITEIbHOCTH opraHu3Ma. KieTouHble 3J€MEHTBbl KPOBH: 3PUTPOLUTHI,
JAeKonuTh, TpoMOouuThl. [lnmasma kpoBu. CBEpThiBaHuEe KpoBU ['pymmel kpoBu. Jlumda.
Nmmynurer. Muadexknnonnsie 3aboneBanus. I[lpemynpenutensHbie npuBuBKH. [lepennBanue
kpoBu.JloHopcTBo. 3nauenue padort JI. [lactepa u 1. 1. MeunukoBa B 001aCT UIMMYHHTETA.
JleMoHcTpan U

Cxembl 1 TaOIUIIBI, TOCBAIIEHHBIE COCTABY KPOBU, TPYIIIIaM KPOBH.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI
N3yuenne MUKpOCKOIIUYECKOr0 CTPOEHUSI KPOBU
Paznen 8. TPAHCIIOPT BELIECTB.

Cepaue, ero CTpoeHHME U peryjiasiuus JeATEeIbHOCTH .bonblIIOW W Manblid Kpyru
KpoBooOparienus. Jlumdoobpamenue. JBuxenue kpoBu mo cocyaam. KposiHoe naBieHue.
3aboseBaHus OPraHOB KPOBOOOPAILIEHHS, UX MPEIYIPEXKICHUE.

JleMoHCcTpan U

Mogens cepaua yenoBeka. TaONUIBl U CXEMBI, WIUTIOCTPUPYIOIINE CTPOEHUE KIETOK KPOBU U
OpraHoOB KPOBOOOpAIICHHS.

JlabopaTopHbIe U NpaKkTHYeCKHe padoThl

W3mepeHne KpoBSHOTO JIaBICHUS.

Omnpenenenue myabca v MOACYET YNCIIA CEPAECUHBIX COKPALICHUM.

Paznen 9. 1IbIXAHUE .

ITorpeOHOCTE OpraHusma 4yenoBeka B KHUCIOpoAe Bo3ayxa. Opranbel JbIXaHMs, HX
ctpoenue. JlpixarenbHble JBIWKEHUs. [a3000MeH B JNErkux, TKaHAX. llepeHoc Ta30B
DPUTPOLIUTAMU U IJIa3MOi KpoBH. Perymsanus neixanus. MckyccTBeHHOe JpIxaHue. 1'0siocoBoi
anmnapar.

JdeMoHcTpanus

Monenu ropranu, A€rkux. CxeMmbl, WUTIOCTPUPYIOLIME MEXaHU3M BJIOXa U BBIJOXA, MPUEMBI
HCKYCCTBEHHOTI'O JbIXaHMS.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

Omnpenenenne 4acTOThl AbIXaHUS

Paznen 10.IIMIIIEBAPEHUE .

[TuTarenbHble BemlecTBa M MHIIEBbIE NPOAYKTHL. IloTpeOHOCTH YenoBeka B MHILE U
nuTaTeNnbHbIX BemlecTBax .Buramunubl. I[lumeBapenue. CTpoeHue U (QYHKIMH OpraHOB
nunieBapeHus. IlumeBapuTenbHble JKene3bl: NEYEHb M IOPKEIYJOYHas Kejle3a. OTallbl
nporieccoB numeBapenus. Mccnenoranus U. I1. T1aBnoBa B 06yacTu muiieBapeHusl.
JleMoHcTpanus
Mogens Topca dyenoBeka. MyssiZKu BHYTPEHHUX OPTraHOB.

JlabopaTopHble U NpakTHYecKue padoThl
Bo3zneiicTBue xemya0uyHOro CoKa Ha O€JIKH, CIIFOHBI — Ha KpaxMall.
OnpeneneHne HOPM PALIMOHAIBHOTO TUTAHUS
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Paznen 11.OBMEH BEIIECTB 1 SHEPI'MN.

OOwiast xapakTepuCTHKa OOMEHa BELeCTB U 3Hepruu. Ilnactuueckuii U sHepreTu4ecKuit
oOMEH, HX B3aHMMOCBS3b. BuTaMuUHBI, UX poiib B OOMEHe BemecTB. [ MIOBUTaAMUHO3.
['unepBUTaMUHO3.

Paznen 12.BbIJIEJIEHUE.

Koneunsle mpoaykTel ooMeHa BemiecTB. Opranbl BblaeneHus. Ilouku, X cCTpoeHue u
¢ynkuuu. Ob6pazoBanue Mouu .Poib KOXHM B BBIBEIEHHHM M3 OpraHW3Ma MPOJYKTOB OOMeHa
BEULICCTB.

JleMoHcTpanus
Mopens moyex.
Paznen 13.IIOKPOBBI TEJIA.

Crpoenne u (QyHKOMM KOXHU. Poiab KOXM B TEMJIOpErysiMH. 3akaluBaHUE.
['uruennveckue TpeOOBaHUS K 0/1eXk/1e, 00yBHU. 3a00JIeBaHUS KOXKH U UX IPEAYIPEKICHHUE.
JdeMoHCcTpanus
CxeMbl, WILTIOCTPUPYIOIINE CTPOEHUE KOKHBIX TOKPOBOB U€JI0BEKA, IPOU3BOIHBIE KOXKHU.
Pasznen 14.PASMHOXEHUE U PABBUTHE.

Cucrema OpraHoB pa3sMHOXEHHUS: CTpoeHHe M rurueHa .OIuiogOTBOPEHHUE.
BuyTtpuyTtpoOHoe pa3Burtue, poasl. Jlakranus. Poct u pazsutue pedénka. [InanupoBanue cembH.
Paznen 15.BbICIHASA HEPBHASA AEATEJIBHOCTbD.

Peduekc — ocHoBa HepBHOU nesrenbHOCTH. MccnemoBanus M. M. Ceuenora, MN.II.
[TaBmoBa, A. A. VYxtomckoro,ll. K. Anoxuna. Buner pednexcoB. @®opmbl mMOBEICHHS.
OcobeHHOCTH BbICIIEH HEPBHOW JEATENBHOCTHM W IOBEAEHUS 4YenoBeka. llo3HaBaTenbHbIE
npouecchl. Topmokenue. Tunbsl HepBHOM cucrembl. Peub. Mbinuienue. Co3HaHue.
bruonornueckne purmel. CoH, €ro 3Ha4€HUE U TMIHEHA. I 'uruena ymcrBeHHoro tpyzaa. Ilamsars.
Omonuu. OcoOEHHOCTH NCUXUKHU YETIOBEKa.

Pa3znen 16.YEJIOBEK U 3/]IOPOBBE.

Cobmro/ileHne CaHUTApHO-TUTMEHWYECKUX HOPM UM IpaBWJI 3J0POBOr0 00pasa >KU3HH.
Oxazanue TmepBOM JOBpaueOHON MMOMOIIM TPU KPOBOTEUYEHUH, OTPABICHUU YrapHBIM
ra3om,CllaCeéHuu YTOIAIOIEro, TpaBMax, OXOrax, OOMOpPOKEHHU. YKpEIUJICHHE 30pOBBA:
JBUTATEIbHAsl AaKTUBHOCTb, 3aKkanuBaHue. DakTopbl pHUCKA: CTPECChl, THUIIOAMHAMHSA,
nepeyroMmieHue.BpeqHple NpUBBIUKM, HX BIHWSHHUE Ha 370pOBbe deloBeKa. YenoBek u
okpykatomias cpena. Okpyxaromas cpefja Kak HCTOYHHK BellecTB U sHepruu. Cpena oOuTaHus.
[TpaBuiia noBeieHUs YETOBEKA B OKpYKaloIlel cpefe.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
N3ydeHne npuéMOB OCTAaHOBKH apTEPUAIbHOIO U BEHO3HOI'O KPOBOTEUEHUH.
AHaiu3 1 OlLIeHKA BIMSHUS Ha 3/J0POBbE UeIoBeKa (PaKTOPOB OKPY’KaIOLIEH cpelibl

buoJjorusa. O0mme 3aKk0OHOMEPHOCTH. 9 kiacc 70 4, 2 4 B HeJeJII0

Beenenue

MecTo Kypca B CHCTEME €CTeCTBEHHOHAYYHBIX IUCIIMILINH, 4 TaKKe€ B OMOJOTHYECKHX
Haykax. Llenn u 3agaun Kypca. 3HaueHHE MpeaMeTa g MOHUMAaHUS €IMHCTBA BCETO )KMBOTO U
B3aMIMO3aBHCHMOCTH BCeX dyacTeil orocepsl 3emiu.

Paznen 1. CtpykTypHast opranu3aius )KUBbIX OPraHU3MOB
Tema 1.1. XUMHNUYECKAS OPI'AHU3ALIA KIIETKU

DNeMEeHTHBIN COCTaB KJIETKU. PacripocTpaHEHHOCTD 27IEMEHTOB, UX BKJIaJ B 00pa3oBaHUE
JKUBOM MaTepuu U 00BEKTOB HEXKUBOW TIPUPOIBI. MaKpO3IeMEeHThI, MUKPOAJIEMEHTBI; X BKJIAJl B
00pa3oBaHNEe HEOPTaHUUYECKUX M OPTraHWYECKHX MOJIEKYJ KUBOTO BerecTBa. Heopranmueckue
MOJIEKYJIBI JKMUBOTO BellecTBa. Boja; e€ XuMudeckre CBONCTBA i OMOJIOTHYECKas POJTb.

Conu  HeOpraHM4yeckMX  KHCIOT, HMX BKJIaJd B  o0ecrnedyeHue IMpoleccoB
KU3HEJEATEIILHOCTH U TIOJIep)KaHue TomMeocTa3a. Pollb KaTHOHOB M aHMOHOB B OOECIEYCHUU
MIPOLIECCOB  JKU3HEAEATENbHOCTH. (OCMOC M OCMOTHYECKOE JIABJIEHHE; OCMOTHYECKOE
MOCTYIIJICHUE MOJIEKYJI B KJIeTKy.  OpraHudeckue MoJieKyibl. buonmornueckue mnoaumepsl —
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0enKu; uX CTPYKTYpHas opranu3auus. OyHKIMHM GENKOBBIX MOJEKYJ. YTIEBObI, UX CTPOCHHUE U
6uonornyeckas poib. JKUpbl — OCHOBHOH CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH U
ucroyHuk sHepruv. JIHK— monekynsl HacinencrseHHoctu. Pepgymnumkanus JIHK, nepemaua
HACJIC/ICTBEHHOM HH(popMalMM M3 MOKOJEeHHUs B nokosneHue. Ilepemaua HacinencTBeHHOM
uHpopManuu W3 sAApa B IuToruiasMy; TpaHckpunuusa. PHK, e€ crpykrypa u ¢yHkuuu.
Nudopmanmonnsie, TpancnoptHeie, pudbocomanbabie PHK.

JleMoHcTpanus

OOBéMHBIE MOJENU CTPYKTYPHOM OpraHu3alMyd OHOJOIMYECKMX IOJMMEpPOB — O€NKOB HU
HYKJIEMHOBBIX KHUCJIOT, MX CPAaBHEHUE C MOJEISIMU HCKYCCTBEHHBIX MOJIMMEPOB (HaIpUMep,
HOJIMBUHUIIXJIOPUIOM)

Tema 1.2. OBMEH BEIIECTB 1 [IPEOBPA3OBAHUE DHEPI'MU B KIIETKE

OOMeH BemiecTB U NpeoOpa3oBaHME SHEPrUM B KiETKe. TpaHCHOPT BELIECTB 4Yepe3
KJIeTouHy0 MeMOpany. [IuHo- u ¢aronuTos. BHYTpUKIETOUHOE MUIIEBAPEHUE M HAKOILJICHHUE
SHEPruy; pacllerIeHue III0K03bl. BHOCHHTE3 OENIKOB, JKUPOB U YIIIEBO/IOB B KIIETKE.
Tema 1.3. CTPOEHUE U ®YHKIMHU KJIETOK

ITpokapuoTnueckue kieTku: ¢opma U pasmepsl. Llurtomiazma GakTepraaIbHON KIETKH.
Opranm3anus ~ Metabonmu3Ma y  MPOKAPHOT.  ['eHeTwyeckwid  ammapaT  OaKTEpHid.
Crniopoo6pazoBanue. PasmHoxeHne. MecTo u poJib IPOKapHoT B OMOLIEHO3aX. DYKapHOTHUECKast
kieTka. [{uTomnazma sykapuoTHueckod KieTkd. OpraHesuibl LUTOIIA3Mbl, UX CTPYKTypa U
¢ynkuuu. Lurockener. BxitoueHuss U ux posib B Metabonusme kierok Kierounoe sapo —
LEHTP YNPaBIEHUS >XKU3HEACSITEIbHOCTHIO KIETKH. CTPYKTypbl KJIETOYHOIO fJipa: siiepHas
000J10YKa, XpOMAaTUH (IeTepOXpPOMATHH), AAPHILKO. OCOOEHHOCTH CTPOEHHsSI PacTUTENbHOM
Kietku. [lenenme knerok. Kietkm B MHOroksieroyHom  opranusme. llomsatue o
T pepeHIMPOBKe KIETOK MHOTIOKJIETOYHOIO OpraHu3sMa. MUTOTHYECKHMH LUK HHTepdasa
;penymukanmus JIHK; mMuTo3, (ha3sl MUTOTHYECKOrOo JeleHHs] U NpeoOpa3oBaHUsI XPOMOCOM.
buonornueckuif cMpici uW 3HaueHHEe MHUTO3a (Oecroyioe Pa3MHOXKEHHE, POCT, BOCIOJIHEHHE
KJIETOYHBIX NOTEPh B (DU3HOJIOTMYECKMX M NATOJOTHYECKHX ycioBusx).Kimerounas teopus
CTPOEHHsI OPTaHU3MOB.
JleMoHcTpan U
[TpyHIMIIMAIBHBIE CXEMBlI YCTPOMCTBA CBETOBOIO WU JJIEKTPOHHOIO MHKpockona. Cxemsl,
WUTIOCTPUPYIOIIME METO/bl MpenapaTuBHON OWOXMMHUHM M MMMYHOJIOTMH. MoJenu KIeTKH.
CxeMbl CTpOeHUsl OPraHOUAOB PACTUTEIBHON M JKUBOTHOW KIIETOK. MUKpoIlpenaparhbl KJIETOK
pacTeHM, JKUBOTHBIX U OJHOKJIETOYHBIX TPHOOB. OUTypbl MUTOTHYECKOIO JEJIEHUS B KJIETKax
KOpeIIKa JIyKa MM0Jl MUKPOCKOIIOM M Ha cxeMe. Marepuaisl, pacckasbiBaroliue o ouorpadusx
Y4€HBIX, BHECHIMX BKJIAJ B pa3BUTHE KIIETOYHON TEOPHH.
JlabopaTopHbIe U NIpaKTHYeCKHe padoThl
W3ydenue kineTok OakTepuil, paCTeHU 1 )KMBOTHBIX Ha TOTOBBIX MUKpOIpenaparax ™.
Pa3znen 2. PazMHOXXEHHE M MHIMBUIyaJIbHOE Pa3BUTHE OPraHU3MOB
Tema 2.1. PABMHOXXEHUE OPI"’AHM3MOB

CymurHocTh U (OpMBI pa3MHOKEHHsI OpraHu3MOB. becrosoe pa3MHOXKEHHE PAacTeHUU U
KHUBOTHBIX. [lol0OBOE pa3MHOKEHHE KUBOTHBIX M pacTeHUi; oOpa3oBaHHE IOJOBBIX KIIETOK
,OCEMEHEHHE U OIUIOJOTBOpPEHHME. buonormyeckoe 3Ha4eHUE IIOJIOBOTO PA3MHOXKCHUS.
['amerorenes. Ileprnoapl 00pa3oBaHUs TMOJOBBIX KIETOK: Pa3MHOXKEHHE, POCT, CO3pEBaHUE
(mMeiio3) U (opMuUpoBaHHE IMOJOBBIX KIETOK. OCOOCHHOCTH CIepMaToreHe3a M OBOTEHE3a.
O1m1010TBOpPEHUE.
JdeMoHcTpanus
[TnakaTsl, WUTIOCTPUPYIONIME CIOCOObI BET€TaTUBHOTO Pa3MHOXKEHHUS IUIOJAOBBIX JI€PEBHEB U
OBOIIHBIX KyJIbTyp. Mukpomnpemnaparsl sinekinerok. dororpaduu, oTpaxkaromue pasHooodpasue
MMOTOMCTBA y OJHOM Mapbl poaUTENEH
Tema 2.2. UHANBUAY AJIbBHOE PA3BUTUE OPI'’AHU3MOB (OHTOI'EHE3)

OMOpuoOHaNBHBIA ~ TIepuoJ  pa3BuUTHA. OCHOBHBIE 3aKOHOMEPHOCTH  JIPOOJICHUS;
o0Opa3oBaHHe OJHOCIOHHOTO 3apojpilia — OnacTynbl. [acTpynsnus; 3aKOHOMEPHOCTHU
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00pa3oBaHus ABYXCIOWHOTO 3apojbllia— TacTpyibl. [IepBUUHBIA OpraHOreHe3 W JaibHenIas
mubdepeHIIMpOBKa TKaHEW, OpraHoB M cucteM. [locToMOpHOHANBHBI TEPUOA Pa3BUTHSL.
®opMbl TOCTAIMOPUOHAIIBHOTO NepuoAa pa3BuTus. Henpsmoe pa3zButue; MOIHBIA U HETOIHBIN
MeTtamopdo3. buonornueckuit cmpica pa3BuTus ¢ meramopdosom. Ipsimoe pa3zsutue. Ctapenue.
OO0mue 3aKOHOMEPHOCTH pa3BuTUs. buorenernueckuit 3akoH. CXOACTBO 3apojbllIed U
SMOpHOHANIbHAsl auBepreHius npu3HakoB (3akoH K. bapa). buorenernueckmii 3akon (D.
['exkens u @. Mrosnep).Paboter A. H. CeBepiioBa 00 aMOpHOHATBHONM W3MEHYHMBOCTH.
JdemoHcTpauus
TabmuIel, WILTIOCTPUPYIOIIKE Tporiece MeTamopdo3a y 0eCrno3BOHOYHBIX (HKECTKOKPBUIBIX U
YeITyHYaTOKPBUIBIX HACEKOMBIX) M IO3BOHOYHBIX (aMpubwmii). Tabmuiel, oTpaxaromue
CXOJICTBO 3apOJIBIIICH MO3BOHOYHBIX KHUBOTHBIX. CXeMBbI MPEOOpa30BaHUs OPraHOB M TKAHEH B
¢dunorenese.
Pa3znen 3. HacnencTtBeHHOCTh M MI3MEHYMBOCTH OPIraHU3MOB
Tema 3.1. BAKOHOMEPHOCTHU HACJIEJJOBAHUA ITPU3HAKOB

OtkpbiTue I MenzaeneM  3aKOHOMEPHOCTEH  HacjlelOBaHUSl  I[PU3HAKOB.
['uGpunonoruyeckuii METo; U3y4eHusl HACJIeACTBEHHOCTH. MOHOTUOPUIHOE U MOJUTHOPUAHOE
ckpemyBanue. 3akoHbl Mennens. He3aBucumoe u cremieHHOe HacienoBaHue. ['eHeTnueckoe
ompeneneHue Imnona. ['eHOoTHH Kak IeNocTHas cucrema. B3aumoaeicTBHe allieNbHBIX U
HEeaJIJICJIbHBIX T€HOB B ONPEIEIIEHUN IPU3HAKOB.
JdeMoHCcTpanus
Kaptet xpomocom uenoBeka. PopocioBHbE BBIJAIOUIMXCA IPEACTABUTENEH KYIbTYpBHI.
XpOMOCOMHBIE aHOMAJIUU YeJIOBEKa U X (DEHOTUITUYECKUE TPOSBICHHUS.
JlabopaTopHble U IpakTHYeCKHE PadOThI
PeleHne reHeTHUECKUX 3a7]a4 U COCTABJIECHUE POJIOCIOBHBIX.
Tewma 3.2. 3BAKOHOMEPHOCTU U3BMEHUYNBOCTU

OcHoBHble (GOPMBI  M3MEHYMBOCTH. [ €HOTMIIHMYECKAss W3MEHYUBOCTh. MyTaluu.
3HaueHue MyTaluui JUis MPAKTUKH CEIbCKOro Xo3siiicTBa M OuoTexHojoruu. KomOuHaTuBHas
W3MEHYUBOCTh. DBOIIOIMOHHOE 3HaUY€HHWE KOMOMHATUBHOW WM3MEHUYMBOCTH. (DeHOTHIIHYECKas,
uin MoAu(UKAIMOHHAs, W3MEHUYMBOCTh. PoOJIb yCIOBHI BHEIIHEW Cpeapl B Pa3BUTUU U
MPOSIBJICHUH MPU3HAKOB U CBOMCTB.
JleMoHcTpaL U
[Tpumepsr MOAMPHUKAITMOHHON U3MEHYUBOCTH.
JlabopaTopHble U NpaKkTHYeCKHe PadoThl
[TocTpoeHne BapuallMOHHOW KPHUBOW (pa3Mephbl JHCTHEB PACTEHUN, AHTPONOMETPUUYECKUE
JAaHHBIE YYAIIUXCH).
Tema 3.3. CEJIEKIISI PACTEHHWMH, )KUBOTHbBIX 1 MUKPOOPI' AHM3MOB

LleHTpsl MPOMCXOXKIACHUS W MHOT000pa3us KyJabTypHBIX pacteHuil. CopT, mopoja,
mTamMmM. MeTobl CEeNeKIMN PacTeHUl U KUBOTHBIX. JIOCTM)KEHMS MU OCHOBHBIE HaIlpaBJICHUS
COBPEMEHHOM celeKkIuu. 3HaueHUe CeJNeKUUH JUIsl Pa3BUTUS  CEIbCKOXO3SIICTBEHHOTO
MIPOU3BOJICTBA, METUITUTHCKON, MUKPOOHUOIOTHYECKOM U IPYTUX OTpaciieil MPOMBIIUIEHHOCTH.
JleMoHCcTpan U
CpaBHUTENbHBIA aHANIW3 MOPOJ JAOMAIIHUX >KMBOTHBIX ,COPTOB KYJIBTYPHBIX PACTEHUH U HX
IUKuX TpenkoB. Kosutekiuu u mpemaparbl COPTOB KYJIBTYPHBIX DPACTCHHM, OTIWYAIOIIAXCS
HauOOJIbIIIEH TUIOAOBUTOCTHIO.
Paznen 4. DBomronus )KUBOro Mupa Ha 3emMie
Tema 4.1. MHOI'OOBPA3UE XXIMBOT'O MUPA.YPOBHU OPI"AHU3ALINN 1 OCHOBHBIE
CBOVICTBA JXHBbIX OPTAHI3MOB

YpoBHM OpraHu3alyyd >KA3HUA: MOJICKYJIIPHO-TEHETUYECKHM, KIETOYHBIM, TKaHEBBIM,
OpraHHBIN, OpPraHU3MEHHBIN, MOMYJSAIIMOHHO-BUIOBOM, OMOTEOIEHOTHYECKUA M OHMOCGHEPHBIH.
EAnHCTBO XMMUYECKOTO COCTaBa KUBOM MaTEPUU; OCHOBHBIE TPYIMIbI XUMUUECKUX 3JIEMEHTOB U
MOJIEKYJI, O0Opa3yrolue >XHWBOe BemecTBo Ouocdeprl. KiierouHoe cTpoeHne OpraHu3MoB,
Hacemstfomux 3emio. OOMEH BEIIECTB M CaMOPETyJsiMs B OHMOJIOTHYECKHUX CHUCTEMax.
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CaMoBOCIIpOM3BEICHUE; HACJIECACTBEHHOCTh U H3MEHUMBOCTh KaK OCHOBA CYIIECTBOBaHUS
*KuBoil Mmarepun. Poct u passuthe. Pazmpaxkumocts; ¢GopMbl HU30UpaTENbHON peakuuu
OpraHM3MOB Ha BHEIIHUE BO3ACUCTBHUS. PUTMHYHOCTD IPOLIECCOB JKHU3HENEATEIbHOCTH;
OMOJIOTHYECKHE PUTMBI U MX 3Ha4deHHE. JIMCKPETHOCTh KUBOTO BEIIECTBA M B3aMMOOTHOILLICHUS
YaCTH U LEJIOTO B OMOCHCTeMaX. DHEPro3aBUCUMOCTD JKHUBBIX OPTaHU3MOB; (hOpMBI TOTpeOIeHUs
sHepruu. llapcTBa XKMBOM MNpUpOnBI; KpaTKas XapaKTEpPUCTHKA €CTECTBEHHON CHCTEMBbI
KJaccu(UKaluy JKUBBIX OpraHu3MoB. BunoBoe paznooOpasue.
JdemoHcTpauus
CxeMbl, OTpaXkarollue CTPYKTYPbI LIAPCTB KUBOW IPUPOJIbI
Tema 4.2. PA3BUTHUE BMOJIOT'MH B JOJAPBMHOBCKMIA ITEPUO]]

PazBurtue Ononoruu B JOJapBUHOBCKHIA IEpUoJI. [ 0CIIOICTBO B HayKe MpeCTaBICHUN 00
«HM3HAYAJIBHOMU 11e71eco00pa3HOCTU» U HEU3MEHHOCTH >KUBOM NpUpoibl. PaboTsl
K. Jlunnes o cucremaTuke pacTeHUN U *KUBOTHBIX. DBotorimonHas reopust XK. b. Jlamapka.
JdeMoHCcTpanus
buorpaguun yuéHpix, BHECIIMX BKJIaJ B pa3BUTHE 3BOIIOLUUOHHBIX UJiel. JKU3Hb U JeSTEIbHOCTD
K. b. Jlamapka.
Tema 4.3. TEOPHUS Y. JAPBMHA O IIPOMCXOXJIEHUU BUJOB IYTEM
ECTECTBEHHOI'O OTBOPA

[Ipennoceiikn  Bo3HMKHOBeHMsT yuyeHuss Y. [lapBuHa: pgocTikeHHs B o0jacTu
€CTECTBEHHBIX HayK, JKcmeauuuoHHb wmatepuan Y. JlapBuna. Yuenue Y. Jlapsuna 00
UCKyCCTBEHHOM oTOope. Yuenue Y. JlapBuHa 0 ectecTBeHHOM oTOOpe. Bump—oanemeHnTapHas
SBOJIIOIIMOHHAS eAuHuna. BceoOmass wWHAUWBUIyaldbHas HM3MEHYMBOCTh M HM30BITOYHAS
YHUCIIEHHOCTb ITIOTOMCTBA. bopb0a 3a cyliecTBOBaHNE U €CTECTBEHHBIN 0TOOD.
JdeMoHCcTpanus
buorpagus Y. Japuna. MapuipyT u KoHKpeTHbIEe HaxoAku Y. /lapBuHa BO BpeMs TyTELIECTBUS
Ha Kopabie «burib.
Tema 4.4. ITPUCIIOCOBJIEHHOCTDH OPT’TAHM3MOB K YCIIOBUAM
BHEIIHEN CPEJIbl KAK PE3VJIBTAT JEMCTBUS ECTECTBEHHOI'O OTEOPA

[IpucnocoOutenbHble  OCOOEHHOCTH  CTpoeHHUsA. [IOKpOBUTENbCTBEHHAs  OKpacka
IIOKPOBOB TeJla: CKpBIBAaIOLIasi OKpacka (OJHOTOHHAs, JBYTOHOBAs, pacwieHsIoUas U Jp.);
npeaocreperaronias okpacka. Mumukpusi. [IpucrnocoOurensHoe MOBEACHUE KUBOTHBIX. 3a00Ta
o noromctBe. Pusnonornyeckue agantannu. OTHOCUTENBHOCT MPUCIIOCOOIEHHOCTH.
JleMoHCcTpan U
NnntocTpanuu, AEMOHCTPUPYIOIIUE CTPOEHUE Teja KMBOTHBIX U PACTUTEIBHBIX OPraHHU3MOB,
oOecrnieunBaroIe BbDKUBaHUE B TUITMYHBIX JUISI HUX YCJIOBHUAX cyliecTBoBaHUs. [Ipumepbl
Pa3IMYHBIX BUJIOB TOKPOBUTEIBCTBEHHON OKPACKHU Y dKUBOTHBIX.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
OO6cyxaeHne Ha MOJIENAX POJIU MPUCTIOCOOUTENBHOTO MTOBEICHUS JKUBOTHBIX.
Tema 4.5. MUKPOSBOJIXOLUA

Bun kxak reHeTH4YecKH H30JMPOBaHHAs CHCTEMA; PENPOAYKTHBHAs H30JsLUsA M €€
MexaHu3Mmbl.  [lonmynsinuoHHass  CTpyKTypa  BHJA; OSKOJOTHYECKHME M T'€HETUYEeCKHe
XapakTepucTUku nonynsanuil. [lonmynsuus— sneMeHTapHas 3BOJIOLMOHHAA enuHuna. [yt u
CKOPOCTh BHA000pa30BaHus; reorpaduueckoe U HIKOJIOTHIECKOEe BUI000pa30BaHue.
JdeMoHcTpanus
CxeMbl, MIUTIOCTPUPYIOLIUE Mpolecc reorpaduyeckoro BugoodpazoBanus. JKuBble pacTeHus: u
JKUBOTHBIE, TepOapuy U KOJIEKIIUH, TIOKA3bIBAIOIINE UHANBUAYATLHYIO H3MEHYHBOCTD U
pazHoOOpa3ue COPTOB KYJIbTYPHBIX pAcTeHMM M MOpPOJA JOMAllHUX >KUBOTHBIX, a TaKke
pe3yibTaThl  IPUCHOCOOJIEHHOCTH OpPraHu3MOB K cpelde OOuTaHMS U pe3yJbTaThl
BH1000pa30BaHMS.
JlabopaTopHble U NpakTHYecKue padoThl
N3yuenune mprucnocoOIeHHOCTH OPTaHU3MOB K Cpejie OOMTaHus™.
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N3yueHre M3MEHYMBOCTH, KPUTEPHEB BHA, PE3yJbTaTOB MCKYCCTBEHHOIO OTOOpa Ha COpTax
KYJIBTYPHBIX PACTCHUN™.
Tema 4.6. BUOJIOI'MYECKUE ITOCJIEACTBUA ADAIITAINN.MAKPOSBOJITOLNA

['maBHBIE HampaBlIeHHs] 53BOJIIOIMOHHOIO Ipouecca. buonornueckuii mporpecc u
ouonornueckuit perpecc (A. H. CesepuoB). Ilytu noctukenuss OMOJIOTMYECKOTO IMporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMHU: JUBEPreHLNs, KOHBEPreHuus, napamuienusm. [Ipasuia
ABOJIIOIMM TPYII OPraHU3MOB. Pe3ynbTaThl 3BOJIOLMU: MHOrooOpasue BHJIIOB, OpraHHYECKas
1€J1eCO00Pa3HOCTh, TOCTENIEHHOE YCI0KHEHNE OPTaHU3aliH1.
JleMoHcTpanus
[IpuMepsl TOMOJIOTMYHBIX M QHAJOTMYHBIX OPraHoOB, KX CTPOCHHS M IIPOUCXOXKICHHS B
oHtoreHe3e. CXeMbl COOTHOUICHHS IIyTed NPOTPECCUBHONW OHOIOTHYECKOW HBOJIOLHH.
Marepuanbl, XapaKTepU3YyIOIIHE IPEACTABUTEIEH >KUBOTHBIX M PACTCHHI, BHECEHHBIX B
KpacHyto KHUT'Y ¥ HaXOJAIIMXCS 1101 OXPaHOM TOCyapCTBa.
Tema 4.7. BOSBHUKHOBEHUE XXN3HU HA 3EMIJIE

Opranudeckuii MUp Kak pe3yibTaT 3BOJIOLMU. BO3SHUKHOBEHHE M pa3BUTHUE XKM3HU Ha
3emne. Xumuueckuii, mnpeabOuonornueckuii (Teopus akagemuka A. W. Omnapuna),
OMOJOTMYECKUIM M COLMANIbHBIN 3TAIbl Pa3BUTHS KUBON MaTepuu. OUIOreHETUYECKUE CBSI3U B
YKUBOU MPUPOJE; eCTeCTBEHHAs KJIacCU(PHUKAIUS )KUBBIX OPraHU3MOB
JleMoHcTpan U
CxeMbl BO3HUKHOBEHHSI OJHOKJIETOYHBIX 3YKAPUOT, MHOTOKJIETOYHBIX OPIaHU3MOB, Pa3BUTHUS
LAPCTB PACTEHUN U )KUBOTHBIX.
Tewma 4.8. PASBBUTHUE XM3HU HA 3EMJIE

PazButue xu3Hu Ha 3eMiie B apXeHCKyIO U POTEPO30MCKYIO 3pbl. [lepBbie crneapl )KU3HU
Ha 3emse. [losBneHHME BCEX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KMBOTHBIX. IlepBbie
xopJioBble. Pa3BuTHe BOAHBIX pacTeHuil. Pa3zButhe xu3HW Ha 3emiie B TaJICO30MCKYIO 3DY.
[TosiBneHne M SBOMIOLUS CYXONYTHBIX pacTeHuil. llamopoTHUKM, CeMEHHBIE INalOpOTHHKM,
rOJIOCEMEHHbIE  pacTeHHsl.  BO3HUKHOBEHHE  MO3BOHOYHBIX:  pbIObI,  3€MHOBOJHbBIE
JipecMbIKaromyecs. Pa3BuThe JKM3HM Ha 3eMile B ME3030MCKYI0 M KailHO30MCKYIO O3Bl
[TosiBieHHEe W pacHpOCTpaHEHUE TMOKPHITOCEMEHHBIX pacTeHHid. BO3HHMKHOBEeHHE NTHUILL U
miekonuraromux. IlosBnenne u passurue npumartoB. IIpoucxoxkneHue dvenoBeka. Mecto
yelloBeKa B KMBOHM mpuposae. Cuctemarnyeckoe mnosioxkeHue Buaa Homo sapiens B cucreme
JKUBOTHOI'O MHpAa. W CBOWCTBAa YEJIOBEKA, IIO3BOJIAIOIIME OTHECTH €ro K pPa3InYHbIM
CUCTEMATUYECKUM TpyHInaM LapcTBa >KMBOTHBIX.CTaguu HBOJIIOLIMK YEJIOBEKa: JPEBHEUIINIT
YeJIOBEK, JPEBHUN 4YEJIOBEK, IIE€pBbIE COBpeMeHHble Jmoau. CBoilcTBa 4YelOBEeKa Kak
ouonornueckoro Buna. [lomynsmuonnas cTpykrypa Buma Homosapiens; deroBedeCKHE pachl;
pacooOpazoBaHKe; €AMHCTBO MIPOUCXOXKACHUS pac. AHTUHAYYHAsS CYIIIHOCTh Pacu3Ma.
JleMoHCcTpan U
Penponykiun xaptun 3. Bypuana, otpaxaromux ¢ayHy U Gpropy pasziMyHbIX 3p U HEpUOJIOB.
CxeMsbl pa3BUTHSI LAPCTB KUBOW MPUPOIbl. OKaMEHEIOCTH, OTIEYaTKN PACTEHHUI B APEBHUX
nopojax. Mozaenu CKeneToB 4eI0BeKa U M03BOHOUHBIX KUBOTHBIX.
Paznen 5. BzaumMooTHOIIEHHS OpraHn3Ma
u cpeabl. OCHOBBI 3KoJOTHH (5 1)
Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIUU

buocdpepa — xuBas obOonouka miaHeTsl. CTpykrypa Ouocdepsl. KommoHeHTHI
Ouocdepsl: KUBOE BEIIECTBO, BUIOBOM COCTaB, pazHooOpa3ue U BKJIaJ B Ouomaccy. bruokocHoe
u KocHoe BemiecTBOo Ouocdepsl (B. M. Bepnanckwii). KpyroBopoT BemiecTB B MpHpOJE.
EctecTBeHHbIE cO0O0IIECTBA KUBBIX OpraHu3MoB. buoreoneHo3sl. KOMIOHEHTHI OMOre01eH030B:
IPOAYLEHTHl KOHCYMEHTBI, PEIyLEHTHl. BHOIIEHO3bI: BHIIOBOE pa3HOOOpasue, IJIOTHOCTh
nonyJsnuid, ouomacca. AGuotudeckue (GaxTopsl cpenbl. Ponbs TemmepaTyphl, OCBEIIEHHOCTH,
BJIQXKHOCTH M JAPYIHX (DaKTOPOB B KHU3HEAEATEIHLHOCTH cooOmIecTB. THTEHCUBHOCTD ACHCTBUS
dakTopa cpenpl; orpaHuuMBaromUi (dakTop BiammomeicTBue (AKTOPOB Cpeibl, MPEaAeIbl
BBIHOCITUBOCTU buoTtnueckue ¢akropsl cpenbl. llemn u cetm mnuraHus. OKOJIOTHYECKUE
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NUPaMUJIBL: YKces, Ouomacchl, sHepruu. CMmeHa OuoneHo30B. [IprunHBI CMEHBI OHOIIEHO30B;
(dopmupoBaHue HOBBIX cooOmecTB. @PopMbl B3aMMOOTHOLIEHHWH MEXIYy OpraHu3MaMu
Jlo3uTuBHBIE  OTHOWIEHHMS — CUMOMO3: MyTyalM3M, KOOIEpalMs, KOMMEHCAINU3M.
AHTHOMOTHYECKHE OTHOIIEHUS: XUIIHUYECTBO, MapasuTU3M, KOHKypeHuus. HeilTpanbHble
OTHOUIEHUSI— HEUTPAIIU3M.
JdemoHcTpauus
CxeMmbl, WUIIOCTPUPYIOIIUE CTPYKTYpY OHOChepbl M XapakTepu3ywomme e€ OTAeIbHbIE
cocTaBHbl€ 4acTH. TabauIbl BUJOBOTO COCTaBa U pa3HOOOpa3usl )KUBBIX OPraHU3MOB OHOC(EPHI.
CxeMmbl KpyroBopoTa BellecTB B Inpupoze. KapTel, oTpakarouige reojoru4eckyro HCTOPHUIO
MaTEepPHKOB, PacCIpPOCTPaHEHHOCTh OCHOBHBIX OHMOMOB cymH. JnadmibMbl M KHHO(DHUIBMBI
«buocdepar». Ilpumepsl cuMOMO3a MEXAYy MPEACTABUTEISAMU pA3IMYHBIX IAPCTB KHUBOH
HPUPOJIBL.
JlabopaTopHble U NpakTHYecKue padoThl
CocraBieHue cxeM Mepeiauy BeIecTB U SHepruu (1ieneil muTaHus )*.
W3ydyeHre M omucaHWE HKOCHUCTEMbI CBOEH MECTHOCTH BBISIBJIEHME THUIIOB B3aHMMOJCHCTBUS
pa3HbIX BUJOB B JaHHOW 3KOCUCTEME™.
Tema 5.2. BUOCOEPA N YEJIOBEK

[IpupoaHble pecypchl U UX HCIIOJIb30BaHUE. AHTPOIIOTEeHHbIE (PAKTOPbI BO3JEHCTBUS Ha
OMOLIEHO3BI (POJIb YEJIOBEKA B IIPUPOJIE); MOCIEACTBUS XO3SUCTBEHHON JIEATEIIbHOCTH YEJIOBEKA.
[TpobGaembl paroOHaILHOTO IPUPOAONOIb30BAHUS, OXPaHbl MPUPO/BL: 3aLIUTA OT 3arpsi3HEHUIH,
COXpaHEHHME OHTAJIOHOB M MAMSITHHUKOB IMPHUPOJbI, OOECledeHHe MPUPOAHBIMU pecypcamMmu
HaCEeJIeHUs IUIaHeThl.
JleMoHcTpanus
KapTsl 3amoBeiHbIX TEPPUTOPHIA HaIlIEH CTPaHBI.
JlabopaTopHble U NpaKkTHYeCKHe PadboThl
AHaJn3 U OlLIEHKA MOCIIEACTBUM 1eATEIbHOCTH YeJIOBEKa B IKOcHcTeMax ™.

I11. TemaTu4eckoe NJIAHUPOBAHUE

S kaace
Neni/m Tema Koa-
BO
Jaco
B
1. Paznen 1. )KuBoii opraHusm :CTpOEHUE U U3YUYCHUE. 8u
2. Paznen 2. MHoroo6pasue )XMBbIX OPraHU3MOB. 154
3. Paznen 3.Cpena oOuTanus )KUBBIX OPTaHU3MOB. 5q
4. Pasnen 4.Uenosek Ha 3eMie. 64
5 Hroro 34y
6 Kaacc
Nen/m Tema Koa-Bo

yacoB
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1. Paznen 1. CTpoeHne 1 CBOKCTBA KUBBIX OPTaHU3MOB 114
2. Paznen 2. )KuzneneqarenbHOCTh OpraHU3MOB 184
3. Paznen 3. Opranusm u cpena 24
4. Pesepr 34
5. Hroro 34
7 kiaace
Neni/nt Tema Kou-Bo
4yacoB
1. BBenenue 3q
2. Paznen 1. LapcTBo [IpokapuoTst 34
3. Paznen 2. LapctBo ['puOsr 4q
4, Paznen 3. LlapctBo Pactenus 164
o. Paznen 4. LlapctBo )KuBoTHBIE 389
6. Paznen 5. Bupycsr 24
1. Peseps 24
8. Hroro 684
8 kuace
Neni/m Tema Koua-Bo
4acoB
1. Pa3znen 1.Mecto uenoBeka B cCTEME OPraHMUYECKOTO MUPA 24
2. Paznen 2.ITpoucxoxienue yenoBeka. 3y
3. Paznen 4.00ummit 0030p cTpoeHus M (yHKUMHA OpraHu3ma 44
YeIoBeKa.
4. Pa3znen SKoopauHanus u peryssusi. 104
5. Pasnen 6. Onopa u JBUKCHHE. 8u
6. Paznen 7.BHyTpeHHss cpena opranusma . 3u
7. Paznen 8. Tpancnopt BemiecTs. 4y
8. Pazpnen 9./Ivixanue . 54

34




9. Pasnen 10.ITumeBapenue. 54
10. Paznen 11.00MeH BelIecTB ¥ SHEPTHUH. 24
11. Pasznen 12.Brigenenue. 24
12. Paznen 13.ITokpoBsl Tena. RL
13. Paznen 14.Pa3MHOXeHUE U pa3BUTHE. 3q
14. Paznen 15.Beicias HepBHAsI 1€ATEILHOCTD. 5q
15. Paznen 16.Yenosek u 310poBbE. 4q
16 Paznen 17.YenoBek u okpyxaroiias cpeja. 2
17. Peseps Su
18. Hroro 68
9 kJaacce
Neni/nt Tema Koa-Bo
4acoB
1. Bgenenue (1 u) lu
2. Paznen 1. CtpykrypHas opraHu3anusi >KMBbIX OPraHU3MOB 109
3. Paznen 2. Pa3mMHOXEHHE ¥ HWHAMBUAYaTbHOE pa3BUTHE 5q
OpPTraHU3MOB
4, Paznen 3. HacnencTBeHHOCTh M MI3MEHYHUBOCTH OPTraHU3MOB 204
S, Pa3znen 4. DBonronus )kxMBOro Mupa Ha 3eMiie 20y
6. Peseps T4
7 Hroro 684
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