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PA3JIEJI I

IINTAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJIMETA «BHOJIOI'US»

S kiace
7KuBoii opranu3M: CTpoeHHue U u3yyeHune

Yuyammecs Hayyarcs:
— OCHOBHBbIE IPU3HAKH JKUBOI0;
— YCTPOMCTBO CBETOBOI'O MUKPOCKOIIA;
— OCHOBHBIE OpPraHOUbI KJIETKHU;
— OCHOBHBIE OPIaHUYECKNE U HEOPraHUYECKHUE BELLECTBA KIETKU;
— BEJYILUX €CTECTBOUCIBITATEIEH.
Yuyammecs mosy4at BO3MOKHOCTh HAYUYMThCS:
— XapaKTepu30BaTh 3HaYCHHE OMOIOTUYECKUX 3HAHUN B TTOBCEIHEBHOM JKU3HH;
— XapaKTepu30BaTh METObI OMOIOTUIECKUX HUCCIICTOBAHMIA;
— paboTaTh C TYMOi ¥ CBETOBBIM MUKPOCKOTIOM;
— Y3HaBaTh OPraHOU/bl KJIETKHU;
— OOBSICHATH POJIb OPTAHUYECKUX U MUHEPATILHBIX BEIIECTB B KIETKE;
— coOJII01aTh TIpaBUJjia MOBEACHUS B KaOUHETE OMOJIOTHH.

MHuoroo0pa3ue »KUBBIX OPraHU3MOB
Yuyammecs HayyarTcs:
— MPU3HAKH CTPOCHUS U KU3HENEATEIHbHOCTH U3y4aeMbIX OOBEKTOB;
— OCHOBHBbIE IIPU3HAKY MPECTABUTENEH LIAPCTB )KUBOU IPUPOJIBI.
Yuamuecst moJ1y4aT BO3MOKHOCTh HAYYUTHCS: !
— ONpeNeNATh NPUHAAIEKHOCTh OOBEKTA K [IapCTBY;
— YCTaHABJIMBATh YEPTHI CXOJCTBA U Pa3INYMs Y IPEJCTABUTENIEH OCHOBHBIX LIapCTB;
— Y3HaBaTh OOBEKTHI B IPUPOJIE U HA PUCYHKAX;
— yCTaHaBJIMBATh YEPThI IPUCIIOCOOICHHOCTH OPraHU3MOB K CpeJie;
— OOBSICHATH POJIb MPEJCTABUTENEH IAPCTB B )KU3HU YEIOBEKA.

Cpena o0uTaHus1 )KUBBIX OPTAaHU3MOB
Yuyammecs Hayuarcs:
— OCHOBHBIE CpeJibl 0OUTaHUs )KUBBIX OPraHU3MOB;
— MPUPOJHBIE 30HBI IUTAHETHI U UX OOUTaTENEH.
Yyammecsi 1oJIy4aT BO3MOKHOCTb HAYYHThCSH:
— CpaBHUBATh PA3JIMYHbIE CPEbl OOUTAHUS;
— XapaKTepu30BaTh YCIOBUS KHU3HH B PA3JIMUHBIX Cpeax OOUTaHMUS;
— CpaBHUBATh YCJIOBHSI OOMTAHUS B PA3IMUHBIX IPUPOIHBIX 30HAX;
— BBISIBJIATH YEPThI IPUCIIOCOOICHHS KHUBBIX OPTAHU3MOB K OIPEIEIIEHHBIM YCIOBUSIM;
— MPUBOAUTH IPUMEPHI 0OUTATENIEe MOPEN U OKEaHOB;
— HaAOII0AATh 32 )KUBBIMUA OPTaHU3MaMH.
YesoBek Ha 3emuie

Yyammecst Hay4yarTcs:
— MPEAKOB YEI0BEKa, UX XapaKTepHbIe YePThl U 00pa3 KU3HU;
— OCHOBHBIE 3KOJOTMUYECKHE MTPOOIEMBI;
— IMpaBuJia MOBEACHUSI YEIOBEKA B OMACHBIX CUTYyallHsIX.
Yuammecsi 1oJIy4aT BO3MOKHOCTD HAYYHThCS:
— OOBSACHATH MPUYMHBI HEraTUBHOIO BIMSHMUS XO3SHCTBEHHOW MAESITEIbHOCTH YEJOBeKa Ha
IIPUPOAY;
— OOBSICHATH POJIb PACTEHUI U KUBOTHBIX B KU3HU YEJIOBEKA;
— co0uro1aTh MpaBuJia MIOBEICHUS B IPUPOJIE;
— pa3nuyaTth B IPUPOJIE U HA PUCYHKAaX OMACHBIE JJIs1 YEJIOBEKA BUbl PACTEHUN U )KUBOTHBIX;



— BECTH 3JI0pOBbIii 00pa3 XU3HU MU NPOBOJAUTH OOpbOYy C BPEIHBIMH MPUBBIYKAMHU CBOHUX
TOBapUUICH.
6 kiacc
CTpoeHue U CBOIiCTBA )KMBbIX OPraHN3MOB
Yuammecsi Hay4yaTcs:
— CyTh TIOHATUHA WM TEPMHUHOB: «KJIETKA», «SIOPO», «MEeMOpaHa», «000JI0UKa», «ILIACTUAAY,
«OPTaHOU[», «XPOMOCOMAY, «TKAHbY, «OPTraH», KKOPEHbY, «CTEOEIIbY, WIUCTY», KIIOYKAY, «IIBETOKY,
«IJIO/1», «CEeMs», «CHUCTEMa OpPraHOB», «IHIIEBAPUTENIbHAS CHUCTEMa», «KPOBEHOCHAs CHUCTEMay,
«IBIXaTeNIbHAS CUCTEMAY, «BBIICIUTENbHAS CUCTEMaY, «OIIOPHO-/IBUTaTelIbHAsl CUCTEMAY, «HEPBHAS
CUCTEMAay, «IHIAOKPUHHAS CUCTEMAY, «PA3MHOKECHUE;
— OCHOBHbIE OpPraHOUJbl KJIETKH, TKAHU PACTEHUU M >KMBOTHBIX, OpraHbl U CHUCTEMbI OpPraHOB
pacTEeHUN U KUBOTHBIX;
— YTO JIS)KUT B OCHOBE CTPOEHUS BCEX KUBBIX OPTaHU3MOB;
— CTpPOCHHME 4YacTeil mobera, OCHOBHBIX OPraHOB M CHUCTEM OpPraHOB YXHUBOTHBIX, YKa3bIBaTh HUX
3HAauYCHUE.
Yuamuecs nojay4yat BO3MOKHOCTh HAYUHThCS:
— pacrmo3HaBaTh M TOKa3bIBaTh Ha TAaOJHMIIAX OCHOBHBIC OPTaHOMBI KJIETKH, PACTUTEIbHbBIEC U
YKUBOTHBIC TKAHU, OCHOBHBIEC OPTaHbl U CUCTEMbI OPTaHOB PACTCHHUI U )KUBOTHBIX;
— HCCIeI0BaTh CTPOCHHE OCHOBHBIX OPTraHOB PAaCTECHHUS,
— YCTaHaBJIMBaTh OCHOBHBIC YEPTHI PA3JIMUUS B CTPOCHUU PACTUTEIILHON U )KUBOTHOM KJIETOK;
— YCTaHABJIMBATh B3aMMOCBS3b MEX/Y CTPOSHUEM MO0era u ero PyHKIHIMH;
— HCCIIeIOBATh CTPOCHHE YacTel modera Ha HaTypalbHBIX 00BEKTaX, ONMPENCIATh HX Ha Ta0JIHIAX;
— 000CHOBBIBaTh Ba)XHOCTh B3aHMOCBSI3M BCEX OPraHOB U CHUCTEM OpPraHOB JUIs OOecredeHHs
LIEJIOCTHOCTH OpraHu3Ma.
KuszneneAaTeJbHOCTH OPraHU3MOB

Yuamuecs Hayyarcsi:
— CYTb NOHATHM U TEPMHUHOB: «IIOYBEHHOE IMHUTAHHE», «BO3JYIIHOE MUTAHUEY», «XJIOPOILIACTY,
«poToCUHTE3», «IMUTAHUE», «IBIXaHUE», «TPAHCIIOPT BEUIECTB», «BBIIACICHUEY, WIACTOMAI,
«OOMEH BeIIEeCTBY», «XOJOJHOKPOBHBIE IKHBOTHBIE», «TEIUIOKPOBHBIE >KUBOTHBIE», «OTOpHAs
CHUCTEMAy, «CKEJET», «IBHKEHUE», «PaA3IPAXKUMOCTh», «HEPBHAs CHUCTEMay», <«IHJIOKPUHHAS
cUCTeMay, «pedIeKCy, «Pa3MHOKEHHE», «IIOJIOBOE DPAa3MHOKEHHUE», «Oecroyioe pa3MHOKEHHEY,
«IOYKOBAHUEY, «repMadpOIUT», «OTUIOJOTBOPEHHEY, «OMBUICHHUEY, «POCT», «PA3BUTHEY, IIPSIMOE
pPa3BUTHUEY», KHENPSIMOE Pa3BUTHEY;
— OpraHbl U CUCTEMBI, COCTaBIISIOIINE OPTaHU3MbI PACTEHUSI U )KUBOTHOTO.
Yuamuecsi mo1y4aT BO3MOKHOCTh HAYYUThCH:
— ONpenensiTh M TOKa3blBaTh Ha TaOJIMIIE OpPraHbl U CHCTEMBI, COCTABISIOIIME OPTaHU3MBbI
pacTEeHUM U KUBOTHBIX;
— OOBSCHATH CYITHOCTh OCHOBHBIX MPOIIECCOB KU3HEACATETLHOCTH OPTaHU3MOB;
— 000CHOBBIBATH B3aMMOCBSI3b TIPOIIECCOB KUZHEACITEILHOCTH MEXITY COOOIA;
— CpaBHUBATH MPOIIECCHI KUZHEACITSIIBHOCTH PA3IMIHBIX OPTaHU3MOB;
— Ha0IIOAaTh 32 OMOIOTUYECKIMH MPOIIECCaMU, ONMCHIBATh UX, JIETaTh BHIBOJIBI;
— HMCCJIEIOBATh CTPOCHHE OTACIHHBIX OPTaHOB OPraHU3MOB;
— (ukcupoBaTh CBOM HAONIOICHUS B BUJIE PUCYHKOB, CXEM, TAOIIHIL;
— coOJI01aTh TIpaBUjia TIOBEICHNS B KaOWHETE OMOJIOTHH.

Opranusm u cpeaa
Yuammecsi Hay4yaTcs:
— CYTh MOHSATHH U TEPMHUHOB: «Cpela OOUTaHHs», «(HaKTOPBI CpeAbl», «(PaKTOpPhI HEKHBOU
MPUPOJIBIY, «PAKTOPBI KUBOW TPUPOIBI», «IIUIIEBBIC IEMH», «IHUIIEBBIE CETH», IPHPOIHOE
COOOIIIECTBOY, «IKOCUCTEMAY;
— Kak TOT WJIM UHOM (PaKTOp cpeabl MOKET BIUSITH Ha )KUBbIE OPTraHU3MBL;
— XapakTep B3aMMOCBS3EH MEXIY KUBBIMUA OPTraHNU3MaMH B TIPUPOTHOM COOOIIECTBE;
— CTPYKTYpPY IPUPOJIHOTO COOOIIECTBA.



7 knace

IapcrBo bakrepun
Yuammecsi Hay4yaTcs:
— CTPOCHHE ¥ OCHOBHBIE TPOIIECCHI KU3HEIEATEILHOCTH OaKTepuit;
— pa3HooOpa3ue U pacupocTpaHeHue OaKTepuil U TPUOOB;
— pob GakTepuil ¥ TPUOOB B MIPUPOJIE U KHU3HH YETIOBEKA;
— METO/bl NPOPUIAKTUKN UH(EKIIMOHHBIX 3a00JI€BaHUI.
Yuamuecs 1oJry4aT BO3MOKHOCTb HAYYUTHCS:
— JlaBaTh OOIIYI0 XapaKTePUCTUKY OaKTepuii;
— XapakTepu3oBaTh (HPOPMbI OAKTEPHATBHBIX KIETOK;
— OTIMYaTh OAKTEPUU OT JIPYTUX JKUBBIX OPraHU3MOB;
— OOBSACHATH POJIb OaKTEPHii U TPHOOB B MPHUPOJIE U )KU3HH YETIOBEKA.

apcrBo I'pudsbI
Yuammecs HayyaTcs:
— OCHOBHBIE MOHATHSI, OTHOCALINECS K CTPOCHUIO IPOKAPUOTUYECKON U 3YKAPHOTHUECKOM KIIETOK;
— CTPOCHHE ¥ OCHOBBI KHU3HEEATSILHOCTH KIETOK Iproa;
— 0COOEHHOCTH OpraHu3aluy NUIAIOYHOro rpuda;
— Mepbl MPO(UITAKTUKHA TPUOKOBBIX 3a00JI€BaHUI.
Yyamuecs moJy4aT BO3MOKHOCTb HAYYUTBCS:
— JaBaTh OONIYIO XapaKTEPUCTUKY OaKTepuil i TpUOOB;
— OOBACHATH CTpOEHUE IPUOOB U JIUIIAHHUKOB,;
— MPHUBOAMTH IPUMEPHI PACIIPOCTPAHEHHOCTH TPHOOB H JIMIIAINHUKOB;
— XapaKkTepu3oBaTh pojb IPUOOB U JUIIAHHUKOB B OMOIIEHO3aX;
— OTIpENENATh HEChEOOHBIE IUIATIOYHBIE TPHOBI,
— OOBACHATDH pOJIb OaKTEepHil U TPHOOB B MIPUPOJIE U )KU3HU YETIOBEKA.
MapcrBo Pacrenus

Yuamuecs: Hay4arTcs:
— OCHOBHBIE METO/Ibl U3YUEHHUS PACTCHHUIA;
— OCHOBHBI€ I'PYIIIbl paCTeHUH (BOJOPOCIH, MXH, XBOIIH, IUIAYyHbI, TATOPOTHUKH, TOJIOCEMEHHBIE,
LIBETKOBBIE), UX CTPOEHUE, OCOOEHHOCTHU KHU3HEAESITEIbHOCTH U MHOI000pasue;
— 0COOEHHOCTHU CTPOEHUS U KHU3HEEATETbHOCTH JTUILANHUKOB;
— poJIb pacTeHuit B Onocdepe u )KU3HU YETOBEKa;
— MPOUCXOKCHNE PACTCHUH 1 OCHOBHBIE 3TAIlbl Pa3BUTUS PACTUTEIBHOIO MUPA.
Yuyammecs mosry4at BO3MOKHOCTh HAYYHUTHCH:
— JlaBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTENILHOTO [IapCTBa;
— OOBSICHATDH POJIb pacTeHUIl B Onocdepe;
— JlaBaTh XapaKTEPUCTUKY OCHOBHBIX IPYII pacTeHUH (BOJOpOCIEH, MXOB, XBOIIEH, MJIayHOB,
MATrlOPOTHUKOB, TOJIOCEMEHHBIX, I[BETKOBBIX );
— OOBSACHATH IPOUCXOXKIECHUE PACTEHUIN U OCHOBHBIE Talbl Pa3BUTHUS PACTUTEIBHOTO MUPA;
— XapaKTepu30BaTh PACIIPOCTPAHEHUE PACTEHUH B PA3JIMYHBIX KIMMATUYECKUX 30HAX 3eMIIH;
— OOBSACHATH NPUYHMHBI PA3IMYHM B COCTaBe (PUTOLIEHO30B PA3IIMUYHBIX KIMMATHUYECKUX MOSICOB.

MapcrBo ’KuBoTHbBIE
OBHIAA XAPAKTEPUCTUKA XXMBOTHBIX
Yuamuecst Hay4arcs:
— MPU3HAKH OpraHW3Ma KaK [[eIOCTHOW CUCTEMBI;
— OCHOBHBIE CBOMCTBA KUBOTHBIX OPTaHU3MOB;
— CXOJZICTBO U PA3JINUUs MEXKIY PACTUTEIBHBIM U )KMUBOTHBIM OpraHU3MaMu;
— YTO TaKOe 300JI0TUsl, KAKOBa €€ CTPYKTYpa.
Yuamuecs moJiy4aT BO3MOKHOCTb HAYYUThCS:
— OOBSICHATB CTPYKTYPY 300JIOTUYECKOI HayKH, OCHOBHBIE 3TAllbl €€ Pa3BUTHs, CUCTEMAaTHYECKHE
KaTeropuu;
— MPEICTABIATh SBOJIIOLMOHHBINA MYTh Pa3BUTHS )KUBOTHOTO MUDPA;



— KJIaCCU()UIUPOBATh AKUBOTHBIE OOBEKTHI 110 UX MPUHAJICKHOCTU K CUCTEMaTUYECKUM IpyIIiam;
— TMPHUMEHATh JIBOMHBIC HAa3BaHMUSA HKUBOTHBIX IIPH IOJATOTOBKE COOOINEHHH, JOKIa/IO0B,
Mpe3eHTalNM;

— OOBSCHATH 3HAYEHUE 300JIOTMYECKUX 3HAHUU JUISI COXPAHEHUs JKU3HHU Ha IUIaHeTe, pa3BeICHUs
PEIKHUX U OXPAHSAEMBIX )KUBOTHBIX, BEIBE/IEHHUS HOBBIX I1OPOJI )KUBOTHBIX;

— HCIIOJIb30BaTh 3HAHMSI 110 300JI0THH B [IOBCEJHEBHOM KU3HHU.

IMOALAPCTBO OJHOKJIETOYHBIE

Yuamuecss Hay4yaTcs:

— IPU3HAKHU OJHOKJIETOYHOI'O OpPraHu3Ma;

— OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OJJHOKJICTOYHBIX U UX MPEICTaBUTENICH;

— 3Ha4YeHHE OJJHOKJICTOUHBIX )KMUBOTHBIX B 3KOJOI'MUYECKHX CHCTEMAX;

— Mapa3UTUYECKUX MTPOCTEHIINX, BbI3bIBAEMbIE UMU 3a00JIEBAHUS Y UEIOBEKA U COOTBETCTBYIOIIME
MepbI POPUITAKTUKH.

Yuyammecs mosy4at BO3MOKHOCTh HAYUYMThCS:

— paboTaTh C KHUBBIMH KYJIbTypaMH HpPOCTEHIIMX, HUCIONb3YS IPH 3TOM YBEIUYUTEIIbHBIE
puOOPHI;

— pacIio3HaBaTh OJIHOKJIETOYHBIX BO30yAUTENIEH 3a001€BaHUI UEI0BEKa;

— pacKphIBaTh 3HAYEHUE OJHOKJIETOUYHBIX JKUBOTHBIX B PHPOJIE U KU3HH YETIOBEKA;

— IPUMEHSATH [10JIy4YEeHHbIC 3HAHUS B TIOBCEAHEBHOM KHU3HH.

TUIT YIEHUCTOHOI'ME

Yyammecst Hay4yarTcs:

— COBpPEMEHHBIE MTPECTABICHHUS O BOSHUKHOBEHUH MHOTOKJIETOUHBIX JKUBOTHBIX;

— 00LIYI0 XapaKTepUCTUKY Tula KuileuHononocTHeIE;

— o01yto xapakrepuctuky tuna [lnockue uepsu;

— 00u1yro XapakTepucTuky Tuna Kpyrisle uepsu;

— o01yto xapakrtepucTuky Tuna Konpuarsie uepsu;

— 00IIyI0 XapaKTepUCTUKY TUIa YlIeHUCTOHOTHE.

Yyammecs mosry4at BO3MOKHOCTb HAYUYMTHCS |

— ONpEeAETATh CUCTEMATHYECKYIO TIPUHA/ITIEKHOCTh )KMBOTHBIX K TOM MM MHOM TaKCOHOMHYECKON
rpyIIIe;

— HaAOII0AaTh 32 TIOBEJCHNUEM KUBOTHBIX B IPUPO/IE;

— paboTaTh C JKUBBIMHU KHBOTHBIMH U (PMKCUPOBAHHBIMHU TIpenapaTamMu (KOJUICKIIMSIMH, BIIaYKHBIMH
U MUKPOIIpEnapaTaMu, 4ydeiaMu U 1p.);

— OOBACHATh B3aMMOCBS3b CTPOEHMSI U (YHKIIMI OPraHOB U UX CHCTEM, 00pa3a *U3HU U CPEJib
OOUTaHUS )KUBOTHBIX;

— MOHUMAaTh B3aUMOCBSI3H, CJIOKMBILKECS B IPUPOJIE, U UX 3HAUECHUE I SKOJIOTMUECKUX CHCTEM;
— BBIIEJATh KMBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHUTY, M CHOCOOCTBOBATb COXPAHEHHIO MX
YHCJIEHHOCTH U MECT OOMTaHUS;

— OKa3bIBaTh NEPBYIO MEIUIIMHCKYIO IIOMOIIIb TP YKYCaX OMACHBIX MIIH STOBUTHIX )KUBOTHBIX;

— HCIIOJIb30BaTh MePhl MPODUIAKTUKY MTapa3UTapHBIX 3a00J€BaHUM.

KJIACC MJIEKOITUTAIOIINE

Yuamuecst Hay4arcs:

— COBpPEMEHHbIE MTPECTABICHNUS O BOSHUKHOBEHHUHU XOPJIOBbIX )KUBOTHBIX;

— OCHOBHbIE HaNpaBJIECHUS 3BOJIIOLUHU XOPIOBBIX;

— 00IIYI0 XapaKTepUCTUKY HaJKiIacca PoiObr;

— 001I1yI0 XapaKTepUCTUKY Kilacca 3eMHOBOHBIE;

— 0011yI0 XapakTepUCTUKY kiacca [IpecMbikatomuecs;

— 0o0Im1yr0 XapakTepucTuky kiacca [ltuipr;

— 00IIYI0 XapaKTepUCTUKY Ki1acca MIIEKOMUTAIOIIHE.

Yyammuecs mojy4aT BO3MOKHOCTb HAYYHThCSH:

— ONpEAETATh CUCTEMATHYECKYIO IPUHAATIC)KHOCTD KUBOTHBIX K TOM MM MHOM TaKCOHOMHYECKOM

rpyre;



— paloTaTh C JKUBBIMU )KUBOTHBIMH U (PMKCUPOBAHHBIMHU IIpenapaTamMy (KOJUIEKIIUSIMH, BIAXKHBIMU
1 MUKpOIIpenapaTaMu, 4y4elaMy U ap.);
— O0OBACHATH B3aUMOCBS3b CTPOCHMS U (DYHKIMH OpraHOB U MX CHCTEM, 00pa3a *HU3HH U Cpe.ibl
00HMTaHUs )KUBOTHBIX;
— MOHUMATh U YMETh XapaKTePU30BaTh IKOJIOTUYECKYIO POJIb XOPJOBbIX )KUBOTHBIX;
— XapaKTepU30BaTh X034 CTBEHHOE 3HAYEHNE II03BOHOYHBIX;
— HaAOJI0AaTh 32 IOBEJCHNUEM KUBOTHBIX B IIPUPOIE;
— BBIIENATH XKUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHUTY, U CHOCOOCTBOBAaTh COXPAHEHHIO HX
YHUCIEHHOCTU U MECT OOUTaHMUS,
— OKa3bIBaTh MIEPBYIO MEIULIMHCKYIO [IOMOILb IIPU YKyCaX OMACHBIX UJIH SIOBUTHIX )KUBOTHBIX.
Bupycsoi
MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHNA U ITPONCXOXIEHNA BUPYCOB
Yyammecsi Hay4yaTcs:
— 0011Ke IPUHLIUIIBI CTPOEHUSI BUPYCOB JKUBOTHBIX, PACTEHUM U OaKTepuii;
— IIyTU NPOHUKHOBEHUSI BUPYCOB B OPIaHU3M;
— JTanbl B3aUMOJICHCTBHUS BUPYCa U KIIETKH;
— Mepbl NPO(UIAKTUKY BUPYCHBIX 3a00JI€BaHUH.
Yuyammecs mosry4at BO3MOKHOCTh HAYYHThCS:
— OOBSACHATH MEXaHU3Mbl B3aUMOJICHCTBUSI BUPYCOB U KJIETOK;
— XapaKTepu30BaTh OMACHbIE BUpYCHbIE 3a001eBanus uyenoseka (CIIM/, renatut C u np.);
— BBIBJIATh IIPU3HAKU CXOJICTBA U PA3JIMUUs B CTPOCHUH BUPYCOB;
— OCYILIECTBIIATh HAa IPAKTUKE MEPONPUATHS 110 MPO(PUIAKTUKE BUPYCHBIX 3a00JI€BaHUH.
8 knace
MecTo yejioBeKa B cCTeMe OPraHHM4ecKOro Mupa
Yyammecst Hay4yarTcs:
— MPU3HAKH, JOKA3bIBAIOIINE POJICTBO YEJIOBEKA U KUBOTHBIX.
Yuammecsi 10JIy4aT BO3MOKHOCTD HAYYHThCSH:

— aHaJIM3MPOBATh OCOOEHHOCTH CTPOEHHUsS YEJIOBEKa M YeIOBEKOOOpa3HBbIX 00€3bsH, JIPEBHUX
IIPE/IKOB YeJIOBEKa, IPeCTaBUTeNIeN pa3InYHBIX pac.
IIpoucxoxaenue yeaoBexka
Yuyammecs Hayuarcs:
— OMOJIOrMYecKe U colanbHble (GaKTOPbl aHTPOIIOTEHE3A;
— OCHOBHBIE 3TaIlbl 3BOJIIOIUHU YEJIOBEKa;
— OCHOBHBIE UEPTHI Pac YEJIOBEKA.
Kparkas ucropusi pa3sBuTHsi 3HAHUH 0 CTPOEHMH U (PYHKUIMSAX OPraHu3Ma Yea0BeKa
Yuamuecs: Hay4arTcs:
— BKJIaJl OTEYECTBEHHBIX YUEHBIX B pa3BUTHE 3HaHUN 00 OpraHU3Me YeloBeKa.
OO01mmii 0030p cTpoeHNs M PYHKIMIT OPraHu3Ma 4eJJ0BeKa
Yuammecsi Hay4yaTcs:
— OCHOBHBIE IIPU3HAKH YEJIOBEKA.
Yuammecsi 1oJry4aT BO3MOKHOCTb HAYUHThCS:
— y3HaBaThb OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBHI KIJETOK, TKaHell Ha Tabiuuax u
MUKpOTpernaparax;
— YCTaHaBJIMBaTh U OOBSICHATH B3aWMOCBSI3b MEXAY CTPOCHHEM U (PYHKUHMSMH KIETOK TKaHEH,
OpraHoB U UX CUCTEM.
Koopaunauus u peryasiuus
Yuammecsi Hay4yaTcs:
— POJIb PCTYJIIATOPHBIX CUCTCM,
— MEXaHU3M JEeHCTBUS TOPMOHOB.
Yuyammecs mosry4at BO3MOKHOCTb HAYYHThCS:
— BBISIBJIATh CYILIECTBEHHBIC IPU3HAKU CTPOCHMSI U (PYHKLIIMOHUPOBAHUS OPraHOB UyBCTB;



— co0moaTh Mephl MPOPUIAKTHKH 3a00JIEBAaHUI OPTaHOB YYBCTB.
Omnopa u 1BUKEeHUE
Yuammecsi Hay4yaTcs:
— YaCTH CKEJIETa YEJI0BEKa;
— XMMHYECKUH COCTAB U CTPOEHUE KOCTEH;
— OCHOBHBIE CKEJICTHBIE MBIIIIIIBI YeJIOBEKA.
Yuamuecst moJ1y4aT BO3MOKHOCTh HAYYUThCH:
— pacro3HaBaTh YacTH CKEJIETa Ha HArJISIHBIX TOCOOUSX;
— HaxOJIUTh Ha HATJISIIHBIX TOCOOMSIX OCHOBHBIE MBIIIIIbI;
— OKa3bIBaTh MEPBYIO JOBPaYeOHYIO TIOMOIIIb MIPH MEepeIoMax.
BHyTpeHHsisi cpea opranusma
Yuamuecs Hayyarcs:
— NPU3HAKU BHYTPEHHEN Cpe/ibl OpraHu3Ma;
— IpU3HAKH UMMYHUTETA,
— CYLIHOCTb IIPUBUBOK U UX 3HAYECHUE.
Yuamuecs nojay4yat BO3MOKHOCTh HAYUHThCS:
— CpaBHUBAThH MEX]y cOO0H CTpoeHHe U (DYHKIIUU KIETOK KPOBHU;
— OOBSCHATh MEXAaHU3MBbI CBEPTHIBAHMS U TIEPEITUBAHUS KPOBH.
TpaHcnopT BemecTs
Yuyamuecs Haydarcsi:
— CYLLIECTBEHHbIE TPU3HAKHU TPAHCIIOPTA BEIIECTB B OpraHU3ME.
Yuamuecs nojay4yat BO3MOKHOCTh HAYUHThCS:
— pa3nuy4aTh U ONMUCHIBATh OPraHbl KPOBEHOCHOHN U TUM(PATHIECKON CUCTEM;
— U3MEPATH MYJIBC U KPOBSHOE J1aBJICHUE;
— OKa3bIBaTh MEPBYIO JOBpadyeOHYIO TOMOIIIb MPU KPOBOTEUCHUSX.
JAbixanue
Yuamuecs: Hay4arTcs:
— OpraHsbl JIbIXaHUs, UX CTPOEHUE U DYHKIINH;
— TUTHEHUYECKHE MEPHI U Mepbl TPO(MUIAKTUKH JIETOYHBIX 3a00JIeBaHUI.
Yuamuecs nojay4yat BO3MOKHOCTh HAYUHTHCH:
— BBISIBIISITH CYIIECTBEHHBIC IPU3HAKH JIBIXaTEIBHONU CUCTEMBI, MPOIIECCHI IbIXaHUs U Ta3000MeHa;
— OKa3bIBaTh MEPBYIO JOBPauEOHYIO TOMOIIb MPU CIIACEHUH YTOMAIOIIET0 U OTPABJICHUH YTapHBIM
ra3oMm.
IInmeBapenue

Yuamuecs: Hay4arTcs:
— Oprassbl MMUIIEBAPUTETHLHON CUCTEMBI,
— TUTHEHUYECKUE MEPHI U Mephl MPO(DUIAKTUKN HApYIIEHUs PaOOThl MUIIIEBAPUTENHLHON CUCTEMBI.
VYyamuecs 10TKHbBI YMETh:
— XapaKTepu30BaTh MUIIEBAPEHHUE B Pa3HBIX OT/ENAaX MUIIEBAPUTEIIbHON CUCTEMBI.

OO0MeH BelecTB M JHEPrum
Yyammecst Hay4yarTcs:
— O0COOEHHOCTH TIACTUYECKOTO U YHEPTETUUECKOr0 0OMEHa B OpraHU3ME YeTIOBEKa;
— pOJIb BUTAMHUHOB.
Yuanuecsi mo1y4aT BO3MOKHOCTb HAYYUThCS:
— BBISIBIISITH CYIIECTBEHHBIC TIPU3HAKU OOMEHA BEIIECTB U MPEBPAIllCHUs YHEPTHH.

Bbinesnenue
Yyammecst Hay4yarTcs:
— OpraHbl MOYEBBIICTUTEILHON CHCTEMBI;
— MepsI TpoduakTuKe 3a00JIeBaHU MOYEBBIICTUTEIILHON CHCTEMBI.
IToxpoBbI Tes1a

Yyamuecs Hayyarcs:
— cTpoeHue U QYHKINH KOXU;



— IUTMEHUYECKUe TpeOOBaHUS 10 YXOY 3a KOXKei, HOrTsIMH, BOJIOCaMH, 00YBBIO M OJI€XKI0M.
VYyamuecs 10JKHBI yMETh:
— OOBSCHATHh MEXaHU3M TEPMOPETYIISILIUHU;
— OKa3bIBaTh NEPBYIO MOMOIIb MTPH MOBPEXKICHUSIX KOXKH, TEIUIOBBIX U COTHEYHBIX yapax.
Pa3mHoxeHue U pa3BUTHE
Yuamuecst Hay4yaTcs:
— CTpO€HHE U (PYHKIMH OPraHOB IOJIOBOM CUCTEMBI YEJIOBEKA;
— OCHOBHBIE 3Talbl BHYTPUYTPOOHOTO ¥ BO3PACTHOTO Pa3BUTHS YEIIOBEKA.
Bbicmiasi HepBHAs AeATEIbHOCTD
Yuamuecst Hay4yaTcs:
— 0COOEHHOCTH BBICIIEH HEPBHOM AEATEIbHOCTH YEJIOBEKa;
— 3Ha4YEHHUE CHA, ero (a3bl.
Yyamuecs moJiy4aT BO3MOKHOCTh HAYYUThCS:

— BBIJIEIIATD CYIIECTBEHHBIE PU3HAKU [ICUXUKH YEIOBEKA;
—_— xapaKTemeBaTL THUIIbI HCpBHOﬁ CUCTCMBI.
Yes10BEK U €10 3I0POBbhE
Yyamuecs Hayyarcs:
— IpHUEMBbI PallMOHAIIBHON OpraHu3alui TPYyAa U OTAbIXA;
—_— OTpI/ILIaTeJII)HOG BIIMSAHUC BpeI[HI)IX HpI/IBLIqu.
Yuamuecsi mo1y4aT BO3MOKHOCTh HAYYHUThCS:
— co0II01aTh HOPMBI JTMYHOW TUTHEHBI U TIPO(PUIAKTHKH 3a00JI€BaHHIA;
— OKa3bIBaTh MEPBYIO JOBPaYeOHYIO TTOMOIIIb.
9 kjaacc
BBenenne
Yyamuecs Hayyarcs:
— YPOBHM OpPraHU3alMHU XKUBOW MATEPUM U HAYYHBIE NUCLUILIMHBI, 3aHUMAIOLIUECS U3YYECHUEM
MPOLECCOB JKU3HEACATEIPHOCTHA HA KAXKJIOM U3 HUX;
— XMMHYECKUN COCTAB )KUBBIX OPraHU3MOB;
—_— pOJ'II) XUMHUYCCKUX DJICMCHTOB B O6p330BaHI/II/I OpFaHI/I‘-IGCKI/IX MOJ'ICK}’J'I;
— CBOMCTBA KMBBIX CUCTEM U OTJIIMYME UX MPOSBIECHUN OT CXOJHBIX MPOLIECCOB, MPOUCXOAAIINX B
HEXUBOU IIPUPOJE;
— LapCTBa )KUBOM MIPUPOJBI, CHCTEMATUKY U IPEACTABUTENIEH pa3HbIX TAKCOHOB;
—_— OpI/IeHTI/IpOBOLIHOe YHCJIO U3BECTHBIX BUI0OB ) KUBOTHBIX, paCTCHI/II\/'I, l"pI/I60B 158 MPIKpOOpFaHI/IL’.MOB.
Yyammecst mojry4aT BO3MOKHOCTb HAYYUThCH:
— JaBaThb OHpCI[GJ'IeHI/ISI ypOBHefI opraHmauI/m KUBOIro H xapaKTemeBaTL npoueccm
JKU3HEIEATSIbHOCTH Ha KaXKI0M U3 HUX;
— XapaKkTepH30BaTh CBOMCTBA )KUBBIX CUCTEM;
— OOBSICHSITD, KaK MPOSIBISIFOTCS] CBOKWCTBA )KMBOTO HA KaXKJIOM U3 YPOBHEH OpraHu3alluu;
— MPHUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON U €CTECTBEHHOMN CHCTEM KJacCU(UKAIIUU
YKUBBIX OPTaHU3MOB;
e 06135[CHSITI), HOquy OpFaHI/ISMBI OTHOCIT K paSHBIM CUCTEMATNUYCCKHUM rpynr[aM.
CTpyKTypHasi OpraHu3anus ’KUBbIX OPraHUu3MoB
XUMHNYECKAA OPTAHU3ALINA KJIIETKA
Yyammecst Hay4yarTcs:
e MaKpOSHeMeHTBI, MI/IKpOB.]'IeMeHTI)I, nX BKJIaO B 06pa3013aHHe HeOpFaHI/I‘-IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX
MOJIEKYJI )KUBOT'O BEILIECTBA;
— XMMHUYECKHe CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJIBL;
— pOJIb KATHOHOB U aHMOHOB B 00ECTICUEHUH TIPOIIECCOB KUZHEACITEILHOCTH;
— YPOBHU CTPYKTYPHOU OpraHu3aiuu OEIKOBBIX MOJICKYIT;
— NPUHLUIBI CTPYKTYPHOU OpraHu3aiui U (yHKIUU YTIIEBOJIOB;
— TPUHIUIBI CTPYKTYPHON OpraHU3aliK U PYHKITUU KUPOB;



— cTpykTypy HyKJIenHoBbIX kuciot (JJHK n PHK).
Yuamuecs 1oJry4aT BO3MOKHOCTh HAYYHUTHCS:
— OOBSCHATH NPUHIMII JEHCTBUSA (PEPMEHTOB;
— XapakTepu30oBaTh (PYHKIH OCITKOB;
— OTMEYaTh YHEPrEeTHUECKYIO POJIb YIIIEBOJOB U MJIACTUUYECKYIO () YHKIIHIO )KUPOB.
OBMEH BEHIECTB U ITPEOBPA3OBAHUWE DHEPI'MU B KJIIETKE
Yyammecsi Hay4yaTcs:
— OMHCHIBaTh OOMEH BELIECTB U MPEBPAIICHUE SHEPTHH B KIIETKE;
— IPUBOAUTH NOAPOOHYIO CXEMyY Ipoliecca OMOCHHTE3a OEIKOB.
CTPOEHME N ®YHKIMU KIIETOK
Yuammecsi Hay4aTcs:
— OTIpE/ICTICHNUS IOHATHI: «IIPOKAPHUOTHD», «IYKAPUOTHI), «XPOMOCOMBI», «KApPUOTHUID», KMUTO3Y;
— CTPOEHHE POKAPUOTUYECKOMN KIIETKHU;
— CTpOEHHE MPOKapuOT (0aKTEpUU M CHHE3EIIEHBIE BOJOPOCIH (IIMaHOOAKTEPUN));
— CTPOEHHUE YYKapUOTUUYECKON KIETKH;
— MHOT000pasue 3yKapuoT;
— 0COOEHHOCTHU CTPOEHUS PACTUTEJIBHOM U )KUBOTHOM KIIETOK;
— TJIAaBHBIC YaCTH KIICTKH;
— OpPraHOM/Ibl HUTOILIA3Mbl, BKIIFOUCHHUS;
— CTaJIMl MUTOTUYECKOTO IMKJIA ¥ COOBITHS, IPOUCXOISIINE B KJIETKE HA KOKOU U3 HHX;
— MOJIO’KEHUSI KIIETOYHOM TEOpUH CTPOCHUS OPraHU3MOB;
— OMOJIOTMYECKUI CMBICT MUTO3A.
Yyamuecs moJy4aT BO3MOKHOCTb HAYYUThCS:
— XapaKTepru30BaTh METa0O0IM3M y IPOKAPHUOT;
— ONMCHIBATh T€HETHUYECKUH anmnapaT OakTepuit;
— OTHCHIBATH MPOIIECCHI CIOPOOOPAa30BaHUS M PA3MHOKEHUS TIPOKAPHOT;
— OOBSCHATH MECTO U POJIb IPOKAPUOT B OMOIIEHO3aX;
—  XapakTepu3oBaTh (YHKIWW OPTraHOWJOB LHUTOIIa3Mbl, 3HAUCHHE BKIIOYCHHWHA B
KHU3HEJIEATENbHOCTH KIICTKH;
— OTIHMCHIBATh CTPOCHUE U (DYHKIIMHA XPOMOCOM.
PazMHoKeHMe M MHANBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB
PA3MHOXEHUE OPTAHN3MOB
Yuamuecs: Hay4arTcs:
— MHoroo6Opasue Qopm Oecrosioro pa3MHOKEHHS W TPYNIbl OPraHU3MOB, JI1 KOTOPHIX OHU
XapaKTepHBI;
— CYIIHOCTb ITOJIOBOTO Pa3MHOKEHUS M €ro OMOJIOTHYECKOe 3HAYCHNE;
— IpoIecC FaMeTOreHesa;
— Meii03 1 ero OMOJIOrHYecKoe 3HAUCHHE,
— CYIIHOCTh OIUIOIOTBOPEHUSI.
Yyauuecs moJiy4aT BO3MOKHOCTb HAYYHUTHCS
— XapaKkTepu30BaTh OMOJIOrHYecKoe 3HaUeHHe OECIIOIOr0 Pa3MHOKEHHUS;
— OOBSICHSITH TIPOIIECC Me03a, MPUBOAIINI K 00pa30BaHUIO TAIIONWIHBIX TaMeT.
NHANBUAYAJIBHOE PA3ZBUTUE OPTAHMU3MOB (OHTOI'EHE3)
Yuamuecst Hay4arcs:
— OIpe/IeTIeHNE TIOHATHS «OHTOT'€HE3Y;
— MEPUOIN3AIUI0 HHIUBUIYAJIFHOTO Pa3BUTHS;
— 3Tarnbl SMOPUOHAIBHOTO Pa3BUTH (ApOOIIeHUE, racTPYIALUs, OPraHOTeHe3);
— (opMBI TOCTIMOPUOHANBHOTO TIEPHOAA PA3BUTHS: HEMPSIMOE pa3BUTHE, Pa3BUTHE C TOJTHBIM H
HETIOJHBIM MIPEBPAIICHUEM;
— IpsIMOE pa3BUTHE;
— 0COOEHHOCTH OIPEEICHHOTO M HEOIIPEIEIIEHHOTO POCTA.
Yyamuecs moJy4aT BO3MOKHOCTh HAYYUThCS:
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— ONMCHIBATh IPOLIECCHI, TPOTEKAIOLIHE TPU APOOIEHNH, FaCTPYIIALUN U OPraHOTE€HE3E;
— XapakTepru3oBaTh (HOPMBI MOCTIMOPHUOHATHLHOTO PA3BUTHS;
— pasnuuaTh COOBITHS, CONPOBOXKJIAIOIIME pa3BUTHE OpraHU3Ma IMpPU IIOJHOM U HEMOJIHOM
[IPEBPALECHUH;
— OOBACHATH OMOJIOTMYECKUHA CMBICI Pa3BUTHS C METAMOP(O30M;
— XapaKTepu30BaTh TAIbl OHTOT€HE3a MPH MPSMOM MOCTIMOPUOHATIHLHOM Pa3BUTHH.
HacJiencTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB
3AKOHOMEPHOCTHU HACJIEAOBAHNA [TPU3HAKOB
Yuammecsi Hay4aTcs:
— OMNpENENICHUS] TMOHSATUW: «IE€H», «IOMHUHAHTHBIM TE€H», «PELUECCUBHBIA TE€H», «IIPUZHAKY,
«CBOMCTBO», «(pEHOTHID», «TCHOTHID», «HACIEICTBEHHOCTbY», «U3MEHUMBOCTBY, «MOIUGUKALIUN,
«HOPMA PEAKLUN», «MYTALUN», «COPT», IIOPOJIa», KILITAMMY;
— CYUIHOCTb TMOPHI0JIOTHYECKOr0 METO/Ia U3Y4Y€HUs HACIIeICTBEHHOCTH;
— 3aKOoHEI MeHaes;
— 3ak0oH Moprasa.
Yyamuecs moay4ar BO3MOKHOCTh HAYYUThCH:
— HCIIONIB30BAaTh NP PEIICHNUH 33]1a4 FEHETUUECKYI0 CUMBOJIUKY;
— COCTAaBJIATh F€HOTHUIIBI OPraHU3MOB U 3aMCbIBaTh UX FAMETHI;
— CTPOMTbH CXEMBI CKPELIMBAaHUS IIPU HE3aBUCUMOM U CLEIUIEHHOM HacJIeJ0BaHUH, HACIIEI0BAaHUH,
CLEIJIEHHOM C I10JIOM;
— XapaKTEepU30BaTh CYLIIHOCTb FEHETUYECKOTO OIIPEIEICHUS 110J1a Y PACTCHUM U KUBOTHBIX;
— XapaKTepu30BaTh TEHOTHUI KaK CUCTEMY B3aUMOIEUCTBYIOLINX I'€HOB OpraHU3Ma;
— COCTAaBJIATH [IPOCTEHIINE POJOCIOBHBIE U pelIaTh FTEHETUUECKHE 3a1a4H.
3AKOHOMEPHOCTHU U3BMEHUMBOCTHU
Yyammecst Hay4yarTcs:
— BHJIbl U3MEHYMBOCTHU U PA3IUUUSI MEXKAY HUMH.
Yuammecsi 10JIy4aT BO3MOKHOCTD HAYYHThCSH:
— pacrno3HaBaTh MyTallHOHHYIO 1 KOMOMHATUBHYIO U3MEHUYHUBOCTb.
CEJIEKIIS PACTEHHMH, )XKUBOTHBIX 1 MUKPOOPT AHM3MOB
Yuyamuecs Hayyares:
— METO/bI CEJIEKIINH;
— CMBICII ¥ 3HAYEHNUE SBJICHUM reTepo3uca 1 MOJUIIIONINN.
Yuammecsi 10JIy4aT BO3MOKHOCTD HAYYHThCSH:
— OOBACHATH MEXaHWU3Mbl NEpeJauyd IMPU3HAKOB M CBOWCTB W3 IOKOJEHHUS B IIOKOJEHHE H
BO3HUKHOBEHHUE OTJINYMH OT POJAUTENBLCKUX (POPM Y TOTOMKOB.
JBOJIONUS JKUBOT0 MUPa HA 3emJie
TEOPUA Y. JAPBMHA O ITPOUCXOXIEHNN BHUJIOB IIYTEM ECTECTBEHHOI'O
OTBOPA
Yyammecst Hay4yarTcs:
— MPEJICTABIICHUS €CTECTBOUCIIBITATENEHN TOJAPBUHOBCKON SMIOXH O CYITHOCTH KMBOU IPUPOJIBI;
— B3nael K. JIuHHes Ha cuctemy KMBOTO MUDa;
— OCHOBHBIE MOJI0KeHUs 3BoJouroHHON Teopun XK. b. Jlamapka, ee Mo3UTHBHbBIE U OMIHUOOYHBIE
4epTHI;
— yuenue Y. JlapsuHa 00 HCKYCCTBEHHOM OTOOpE;
— yuenue Y. JlapBrHa 0 eCTeCTBEHHOM 0TOOpE.
Y4anuecsi 1o1y4aT BO3MOKHOCTh HAYYUThCSH:
— OIIGHUBATh 3HaUeHHE HBOTIOIMOHHOM Teopuu XK. b. Jlamapka ans pazButust Ononoruu;
— XapaKTepHU30BaTh NPEANOCHUIKM BOZHUKHOBEHUS BOIIOIMOHHON Teopun Y. JlapBrHa;
— J1aBaTh OINPEACIEHUS IOHATUN «BUII» U «IIOMYJISLIHSI;
— XapaKTepu30BaTh MPUUHUHBI OOPHOBI 32 CYIIECTBOBAHUE;
— ONpEeaeNATh 3HaYeHUEe BHYTPHUBHIOBOU, MEXBHIOBONH OOpHOBI 32 CyIIECTBOBaHHE M OOPHOBI C
abnoTnueckuMu (haKToOpamMu Cpebl;
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— JaBaTh OIICHKY €CTECTBEHHOTO 0TOOpa KakK pe3ysibTaTa 00phOBI 3a CYIIIECTBOBAHHE.
COBPEMEHHBLIE TIIPEACTABJIEHMA Ob SBOJIIOLUKU. MHWKPOSBOJJIIOOUA U
MAKPO3BOJIFOLIUA
Yuamuecs Hayyarcs:
— 3HA4eHHUe 3a00ThI O TOTOMCTBE JIJIsl BBKUBAHUS;
— OTPEIEJICHUS TOHITHI «BUI» U «ITOMYJISLIUS;
— CYIIHOCTb F'€HETHYECKHUX MPOIECCOB B MOMYIISIIUIX;
— ¢opmbl BUI000pa30BaHus;
— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMU: TUBEPTrEeHIIUIO, KOHBEPTEHIIUIO U MMapalIeIIU3M;
— pe3yJIbTaThl 3BOJIIOLIUH.
Yuammecsi 1oJIy4aT BO3MOKHOCTb HAYUYMThCSH:
— OOBACHATH NPUYMHBI pa3[esieHUs] BUAOB, 3aHUMAIONIMX OOLIMPHBIA apean oOWTaHus, Ha
MOMYJISIIIY;
— XapaKTepu30BaTh MPOIECC IKOJIOTHUECKOTO U TeorpaduIeckoro BUI000pa30BaHMs;
— OLIEHUBATh CKOPOCTh BUA000Pa30BaHUS B PA3IUYHBIX CUCTEMAaTUYECKUX KATETOPUSX KUBOTHBIX,
pacTeHuii 1 MUKPOOPTaHU3MOB;
— XapakTepu3oBaTh apoMop}ho3, HANOATANTALIMIO U OOLIYIO JIET€HEPAaIHIo;
— TPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB.
[IPUCITOCOBJIEHHOCTh OPTAHM3MOB K VYCJIOBUSAM BHEIIHEW CPEJIbl KAK
PE3VJIbTAT 3BOJIIOLINN
Yyammecst Hay4yarTcs:
— TJIaBHbBIE HAIIPABJICHUS IBOJIIOIIMHU: OMOJIOTMUECKHUI IIPOrpecc U OMOJIOrMYECKUI perpecc;
— THUIIBI IOKPOBUTEIHCTBEHHOM OKPAacKu (CKpBIBAIOIIAsl, IPEIOCTepEeramolas) 1 ux 3Ha4yeHHe s
BBIKUBAHUS;
— OTHOCUTEJBHBIN XapaKTep MPUCIOCOOICHHIA;
— 0COOEHHOCTH MPUCTIOCOOUTETHHOTO TTOBEICHUSI.
Yuamuecsi mo1y4aT BO3MOKHOCTh HAYYUThCH:
— MPUBOJUTH MPUMEPHI MPUCIOCOOUTEIBHOIO CTPOCHHUS Tella, MOKPOBUTEIBLCTBEHHOM OKPACKH
MMOKPOBOB M TIOBEACHUS )KMBBIX OPTaHU3MOB.
BO3HMKHOBEHUE XMN3HU HA 3EMIJIE
Yuamuecs Hay4aTcs:
— teoputo akageMuka A. M. OnapuHa o IpoucX0oXIeHNHN KU3HU Ha 3eMIIe.
Yuamuecsi mo1y4aT BO3MOKHOCTh HAYYUThCH:
— XapakTepu30BaTh XUMUYECKUM, MPEAOUOTOTHYSCKUN, OMOJOTUYECKUM W COLMAJIbHBINA JTarbl
pPa3BUTHS KUBOU MaTEPHH.
PA3BUTHUE XXN3HU HA 3EMIJIE
Yuamuecs: Hay4arTcs:
— 9Tanbl Pa3BUTHUS KUBOTHBIX U PACTEHUI B pa3IM4HbIE MIEPUOJIbI CYIIECTBOBAHUS 3€MJIU;
— JBWXKYILUE CUJIbl aHTPOIIOTEHERA;
— CHCTEeMaTHYeCKOe MOJI0KEHUE YeI0BeKa B CHCTEME )KUBOTHOTO MHPA;
— CBOI{CTBa UeIOBeKa Kak OMOJIOTHYECKOT0 BUIA;
— 9Tanbl CTAHOBJIEHUS YeJIOBEKa Kak OMOJIOTHYECKOT0 BHU/IA;
— pachkl YelnoBeKa U UX XapakTepHble OCOOCHHOCTH.
Yuammecsi 1oJry4aT BO3MOKHOCTb HAYUHThCS:
— ONIMCBIBATH Pa3BUTHUE )KU3HU HA 3eMJIE B apXEICKYIO M IPOTEPO30KCKYIO IPBI;
— ONKUCHIBATh PA3BUTHUE KU3HU HA 3€MJIE€ B MAJIEO30MCKYIO 3PY;
— ONMCBIBATH Pa3BUTHUE )KU3HU HA 3eMJIE B ME3030MCKYIO 3pY;
— ONKUCHIBATh PA3BUTHUE KU3HU HA 3eMJI€ B KAWHO30MCKYIO 3pY;
— XapakTepU30BaTh POJIb MPAMOXOXKJEHHUS, Pa3BUTHS T'OJOBHOTO MO3ra M TpyJda B CTAaHOBJICHUU
YeNoBeKa;
— OIIPOBEPraTh TEOPHUIO pacu3Mma.
B3auMooTHoOIIEeHUs1 opranu3mMa u cpeabl. OCHOBBI IKOJIOTHH
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BUOCODEPA, EE CTPYKTYPA U ®YHKIIMN

Yyamuecs Hayyares:

— onpezAeneHus MOHATUI: «Orochepar, «IKOJIOTHs», «OKPYKAIOLIas cpellay, «cpera OOUTaHUA»,
«IPOAYLEHTHI», KKOHCYMEHTBI», «PEAYLICHTBDY;

— CTPYKTYpPY ¥ KOMIIOHEHTBI Ouochepsl;

— KOMITOHCHTHSI )KMBOI'O B€IIECCTBA U €TI0 q)yHKI_[I/II/I

Yyamuecsi 10JIy4aT BO3MOKHOCTD HAYYHThCH:

— KJIacCU(UIUPOBATH SKOJOTHUECKHUE (PAKTOPHL;

— XapakTepu3oBaTh OMomaccy 3emiin, OMOJOrHYECKyIO POJYKTUBHOCTb;

— OIIMUCHIBATH OMOJIOTHYECKHE KpPYTOBOPOTHI BEIICCTB B IIPUPOJC,

— OOBACHATH JeHCTBUE a0MOTHYECKUX, OMOTUYECKUX M aHTPOIOI€HHBIX (DAKTOPOB;

— XapakTepu30oBaTh M pPa3IUuaTh HKOJOTMYECKUE CUCTEMbl — OHOIeoLEeHO3, OUOLEHO03 U
arpoLeHO3;

— PACKpbIBATb CYIIHOCTH U 3HAYCHUC B IIPHUPOAC CAaMOPETYJIALIUN;

— ONMCHIBAThH IPOLIECC CMEHBI OMOLIEHO30B U BOCCTAHOBJICHUSI IPUPOJHBIX COOOIIECTB;

— XapakTepu3oBaTh (HOPMBI B3aMMOOTHOIICHWH MEXIy OpraHW3MaMHu: CHUMOUOTHYECKUE,
aHTUOMOTHYECKUE U HEHTpallbHBIE.

BUOC®EPA N YEJIOBEK

Yyammecst Hay4yarTcs:

— aHTPOTIOTeHHBIE (PaKTOPHI CPEJIBI;

— XapakTep BO3/AEHCTBU yelloBeka Ha Ouocdepy;

— c11oco0bl ¥ METO/IbI OXPaHbI IPUPOJIBI;

— OMOJIOrMYEeCKHI U COLMANIbHBIN CMBICI COXPAaHEHUsI BUIOBOTO pa3HO0Opa3usi OMOLIEHO30B;

— OCHOBBI PallMOHAJIBHOT'O NPUPOJO0IIOJIb30BaAHUS;

— HEHCYEpIIaeMble U UCUEPIIAEMbIE PECYPCHI;

— 3alOBEJIHUKH, 3aKa3HUKH, Tapku Poccuu;

— HECKOJIbKO PaCTEHUI 1 KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHuUTYy.

Yyamuecs mojay4ar BO3MOKHOCTh HAYYUThCH:

— NPUMEHATH Ha MPAKTUKE CBEIECHUS 00 HKOJOTHUECKUX 3aKOHOMEPHOCTSIX B MPOMBIIUIEHHOCTH U
CEIIbCKOM XO3SMCTBE Ul IMPAaBUIBHON OpraHM3allUU JIECOBOJCTBA, PBIOOBOJACTBA, & TAKKe JUIS
pelieHuss BCEro KOMIUIEKCAa 3aJad  OXpaHbl OKPYXKarolled Ccpeipl U paluOHaIbHOIO
MIPUPOIONIOIBE30BAHUS.

PA3JIEJ 11
COJEP)KAHUE YYEBHOTI'O ITPEJIMETA «BHOJOTHSI»

S knace

7KuBoii opranusm: cTpoeHHre U M3yYEeHHUe
MHorooOpasue *KUBbIX opraHn3MoB. OCHOBHBIE CBOWCTBA JKUBBIX OpraHu3MoB. buonorus — Hayka
O JKHUBBIX Opranu3max. Pa3HooOpa3ue OHOJOrMYEeCKMX HayK. MeToapl H3y4yeHUs MPUPOJbI:
HaOIIoZIeHne, DJKCIEpUMEHT, u3MepeHue. OOopynoBaHMe s HAy4YHBIX  HCCIIEIOBaHUU.
VYBenuuurenbHble MpuOopbl. Kietka u ee ctpoenue. bespsnepusle u saepubie kietku. CTpoeHue u
GyHKIMU [7pa, LUTOIUIa3Mbl, OPTaHOUJOB. XPOMOCOMBI. Paznuuusi B CTPOCHHUH PAaCTUTENBHOH,
KUBOTHOM M TPUOHOM KJIETOK. XUMHUYECKUU COCTaB KJIETKH. Boma u npyrue HeopraHWYECKHe
BellecTBa U MX posib. OpraHvyeckue BEIIECTBA M HUX poOJib B KIETKe. BemiectBa u sBlIeHUs B
OKpYy’KaroleM Mupe. Bennkue ectecTBOMCIIBITATENN.
Jlabopamopnule u npakmuieckue pabomsl (6UpmyanvHule U peanvhbvle)
3HAaKOMCTBO C 000pyIOBaHMEM JJIsl HAYYHBIX MCCIIEJOBAHUM.
Onpenenenre MeToa U3yUEHUS.
W3roroBienue BOISIHON JIUH3EIL.

13



Y cTpolcTBO CBETOBOIO MUKPOCKOTIA.
CtpoeHue KJIETOK PACTEeHHH U JKUBOTHBIX.
Kpaxman 1 )kupbl B KJIETKaX pacTeHUII.
MHuoroo0pa3ue ;KUBbIX OPraHU3MOB
Pa3Butue xu3Hu Ha 3emiie: )KU3Hb B JIPEBHEM OKEaHE; JieCa KAMEHHOYTOJIbHOTO Meproa; paclBET
JPEBHUX TPECMBIKAIONINXCS; MITUIIBI U 3BEpPH Mponuioro. PazHooOpasue u KiacCUPUKALUS KUBBIX
opranu3moB. Bun. IlapctBa xuBoi npuponbl. [Ipu3Haku OCHOBHBIX LAPCTB, UX XapaKTEPUCTHUKA,
CTPOCHHE, OCOOCHHOCTH IKU3HEICATCILHOCTH, MecTa OOWTaHWS, pOJIb B MPUPOAEC U
KU3HEIEATEIIbHOCTHU YesloBeka. OXpaHa KUBOU IPUPOIBI.
Jlabopamopnvie u npakmuyeckue pabomul
N3ydeHue okameHenoCcTen.
[TyremecTBue B HapcTBO OAaKTEPHil.
CrtpoeHue NUISIOYHBIX TPHOOB.
N3yuenue necenu.
W3 gero coctout THHA.
Crpoenue mxa.
Ornpenenenre 1epeBbEB M0 TI0JaM.
Onpenenenue Bo3pacTa JepeBa.
SAnoBUTOE CEMENUCTBO.
Hckonaembie npocTenime.
TaitHblil MUp akBapuyMma.
AKTHHUYU U METY3bl.
[TaykooOpa3Hbie 1 HACEKOMBIE.
3eMHOBO/IHBIC U TTPECMBIKAIOIIIUECS.
CrtpoeHue nTuubero nepa.
Ctpoenue ckeneTa mo3BOHOYHOTO.
DKCKYpCUH B IPUPOY (BUPTYAIbHBIE U PEANIbHEIE).
Cpena oduTaHus »KUBBIX OPraHU3MOB
HazemHO-BO3ayIIHAsA, BOJHAS U TOYBEHHAs cpelbl oOuTaHHs opraHu3moB. [IpucmocobieHHOCTH
OpraHuU3MOB K cpene oOuTaHus. PacTeHus M KUBOTHBIE Pa3HBIX MaTepuKOB. [IpuposjHbie 30HBI
3emun. J)Ku3Hb B MOPSIX U OKEAHAX.
Jlabopamopuvie u npakmuyeckue pabomuol
PacnipocTpanenue ceMsiH B Ha3eMHO-BO3AYLIHOM cpefe.
JKUBOTHBIE-ABOMHUKH C PA3HBIX MATEPHUKOB.
Omnpenenenve (y3HaBaHWE) PACTEHUU M KUBOTHBIX C HCIOJB30BAHHUEM Pa3UYHBIX HMCTOYHUKOB
HH(pOpMaLINH.
HccnenoBanmne ocoOeHHOCTEN CTPOCHHS PACTEHHI U KUBOTHBIX, CBS3aHHBIX CO CPEION OOUTAHMS.
YesoBek Ha 3emuie
Hayunsle mpenacraBiieHHs O NPOUCXOXKIEHUM ueioBeka. J[peBHHME mpeaku dvenoBeka. YemoBek
ymenslid. YemoBek mnpsamoxopsammii. YenoBek pa3dymublil. M3MeHeHHsT B NpHUpPOJAE, BBI3BAHHBIE
NeSTeNbHOCThIO  4enoBeka. KHCIOTHBIE JOXAHM, O30HOBas JbIpa, MMAPHUKOBBIA A deKT,
paavoakTUBHBIE OTXOAbl. buonormueckoe pasHooOpasue U ero coxpaHeHue. Baxueifmue
IKOJIOTHUYECKHE TPOOIEeMBI. 3TOPOBBE UeIOBEKa U 0€30MacHOCTh XU3HU. B3auMOCBS3b 3/I0pPOBBS U
oOpasa >xu3HU. Bpemneie mpuBblukm W uX mnpodunaktuka. [IpaBuna moBeneHHs dYelOBEeKa B
OMMACHBIX CUTYyallUSIX MPHUPOJHOTO TpoucxoxaeHus. [Ipocreiimme crnocoObl OKa3aHWs TEpPBOI
TTOMOTIIH.
Jlemoncmpayus
SAnoBUTHIE paCTEHUS U OMMACHBIC KUBOTHBIE.
Jlabopamopnvie u npakmuyeckue pabomul
CpaBHEHME YETOBEKA U IIUMIIAH3E.
ITo crpanunam KpacHoil kHUTH.
Kaggamme HaceKOMBIE.
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[lepBast moMo11b Mpr OOMOPOKEHUH U TETIJIOBOM yape.
N3mepenne cBoero pocra u Macchl Tea.
6 kiacc
CTpoeHue U CBOIiCTBA )KMBbIX OPraHN3MOB
OCHOBHBIE CBOMCTBA XXUBbIX OPIAHU3MOB
MHuoroo6pa3ue KUBbIX OpraHu3mMoB. OCHOBHBIE CBOWCTBA JKHUBBIX OpPraHU3MOB: KJICTOYHOE
CTpOCHHE, CXOIHBIH XHUMHUYECKUH CcOCTaB, OOMEH BEUIECTB M OSHEPruu, NHUTAaHUE, JbIXaHUE,
BBIJICJICHHE, POCT U PA3BUTHUE, PA3APAXKUMOCTb, IBIKCHUE, PA3MHOKEHHUE.
XUMHWYECKHH COCTAB KJIETOK
ConeprxaHre XUMHUECKUX 3JIEMEHTOB B KJeTKe. Boja, Apyrue HeopraHm4eckue BeIlecTBa, UxX poiib
B KU3HEJEATENIbHOCTH KJIeTOK. OpraHnyeckue BelecTBa: OCNKU, KHUPbI, YTIEBOIbI, HYKJICHHOBBIE
KHUCJIOTBI, UX POJIb B KIIETKE.
Jlabopamopuvie u npakmuyeckue pabomuol
Ompenenenue cocTaBa CEMSH IMIIIEHULIBI.
CTPOEHUE PACTUTEJIBHOM 1 )KUBOTHOM KJIETOK. KJIETKA — XUBAS CUCTEMA
Knerka — »snemenTapHas eauHHUIA >KUBOTO. be3bsiepHble U siaepHble KieTku. CTpoeHue u
GyHKIUY siipa, HUTOILIA3MbI U €€ OPraHOuI0B. XpOMOCOMBI, UX 3HaYeHHe. Pa3nuuus B cTpoeHun
PaCTUTENBHOM U KUBOTHOU KJIETOK.
Jlabopamopuvie u npakmuyeckue pabomuol
CrpoeHue KIETOK KUBbIX OPIraHU3MOB (Ha TOTOBBIX MUKPOINpENaparax).
JEJIEHUE KIIETKH
Jlenenue — BaKHEWIEe CBOMCTBO KJIETOK. 3HA4YEHHE JIE€JEHHsS Ui pocTa M pa3BUTUSA
MHOT'OKJIETOYHOT0 OpraHusma. J[Ba tumna neneHus. /lenenue — ocHOBa pa3MHOXKEHUSI OPTaHU3MOB.
OcHOBHBIE THUIIBI JeNeHUs KJIeTOK. Muto3. OcHoBHBIE 3Tanbl MUTO3a. CyIIHOCTh MEH03a U €ro
OHMOJI0TMYeCcKOe 3HAYCHHE.
Ilemoncmpayus
Muxkponpenapatr «Mwuto3». Mukponpenaparbl XpOMOCOMHOTO Ha0Opa YelnoBeKa, >KUBOTHBIX W
pacTeHui.
TKAHU PACTEHUI U JKUBOTHbBIX
[Tonsitue «Ttkanb». KieTouHbIE 3JIEMEHTHI U MEXKIIETOYHOE BEIIECTBO. [ UMbl TKAaHEH pacTeHUH, UX
MHOT000pa3ue, 3HaYyeHHe, OCOOCHHOCTH CTPOEHHS. THMNBbl TKaHEH MKWUBOTHBIX OPTaHU3MOB, HX
CTpOoeHHE U QYHKIUU.
Jlabopamopuvie u npakmuyeckue pabomuol
TkaHM )KUBBIX OPTaHU3MOB.
OPT'AHBI 1 CUCTEMbBI OPTAHOB
[Tonsitue «opran». Opranbl IBETKOBOTO pacTeHUs. BHelIHee CTpOoeHHME W 3HAYCHUE KOPHI.
KopueBsie cucrtembl. Bumomsmenenuss kopHeil. CtpoeHune u 3HaueHue mobera. [louka —
3adaTtovHbIN moder. Ctebenpb Kak oceBoit opraH nodera. [lepenBrkenne BemiecTs mo credimto. JIucr.
Crpoenne u ¢ynkuuu. I[IpocTbie u cioxHBIE IUCThA. [[BETOK, €ro 3Ha4YeHHWE M CTPOEHUE
(OKOJIOIIBETHUK, THIYMHKH, 1ecTuku). Coupetus. [Lmoapl, nx 3HaueHne U pazHoooOpazue. CTpoeHune
CEMSIH OJIHOJI0JIBHOTO U JABYJ0JIbHOTO pacTeHui. Cucrembl opranoB. OCHOBHBIE CUCTEMBI OPTaHOB
KUBOTHOTO OpraHuM3Ma: TUIIEBApUTEIbHAs, OIOPHO-ABUTATENIbHAS, HEpPBHAs, JHIAOKPHHHAS,
Pa3MHOKEHUS.
Jlabopamopuvie u npakmuyeckue pabomuol
Pacno3naBanue opraHoB pacTe€HUI U )KMBOTHBIX.
PACTEHUA 1 XXNBOTHBIE KAK LEJIOCTHBIE OPT"AHU3MBI
B3auMocBs3b KIIETOK, TKaHEW 1 OpraHoB B opranu3Max. JKuBble OpraHu3Mbl U OKpYy:Karolas cpeaa.
KuzHeneaTeJIbHOCTH OPraHU3MOB
[IUTAHUE U ITMINEBAPEHUE
CymHocTh NOHATUSA «UTaHue». OCOOEHHOCTH MHUTAHUS PAaCTUTENbHOro opranusma. [louBeHHoe
nutanue. BosmymHoe mutanue (dortocuHTe3). OCOOCHHOCTH MUTAHUS >KUBOTHBIX. TpaBOsTHBIC
KUBOTHBIC, XWIIHUKH, TPYMOENIbl; CUMOHMOHTHI, Mapa3utThl. lluiieBapeHue u ero 3HaYCHHUE.
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Oco0eHHOCTH CTPOEHUs MUIIEBAPUTEIbHBIX CHUCTEM >KUBOTHBIX. IluieBaputenbHubie GepMEHTHI U
UX 3HaYCHUE.

Ilemoncmpayus

JleiicTBUE Xemyno4HOro coka Ha Oenok. [leficTBue citoHbl Ha KpaxMmai. OnbITHI, JOKa3bIBAIOIINE
o0Opa3oBaHHe Kpaxmajia Ha CBETY, MOTJIOIIEHUE YTIECKUCIOro ra3a JIUCThSIMU, POJIb CBETa U BOJBI B
KU3HU PACTECHUM.

JABbIXAHUE

3Hauenue bixanus. Poib Kucimopoaa B Mpollecce pacHICIUICHHS OPraHUYEeCKUX BEIIEeCTB HU
0CcBOOOXKAEeHUs dHepruu. Jlpixanue pacteHuid. Poib ycThUIl M 4YeYEeBUYEK B JBIXaHUU PACTCHUHU.
Jpixanue uBOTHBIX. Opranbl AbIXaHUS )KUBOTHBIX OPTraHU3MOB.

Ilemoncmpayus

OnbIThl, WUTIOCTPUPYIOIIUE JbIXaHUE MPOPACTAIONIMX CEMSH, JbIXaHUE KOpHEH; oOHapyXeHue
YTJIEKUCIIOTO ra3a B BbIJIBIXa€MOM BO3/YXE€.

INEPEJIBM>XXEHUE BEILIECTB B OPTAHU3ME

[lepenoc BemiecTB B opranusme, ero 3nadenue. [lepensumxenue BemectB B pacteHud. OcoOeHHOCTH
CTPOCHHSI OPraHOB pACTCHHM, O00ECHeYMBAIOIIMX TpoIlecc MepeHoca BemecTB. OcoOCHHOCTH
MepeHoca BEIIeCTB B OpraHuM3Max JKUBOTHBIX. KpoBeHOCHas cucTema, ee CTpOeHUE M (PYHKIIHH.
I'emonmumda. KpoBb u ee coctaBHbIE YacTH (T71a3Ma, KJIETKH KPOBH).

Jlemoncmpayus

OnbIT, WITIOCTPUPYIOMUNA TYTH TEPEIBUKCHHUS OPraHUYECKHX BEIISCTB IO CTEOIIO pacTCHHUS.
Mukponpenaparsl «CTpO€HHE KIETOK KPOBH JIATYIIKN» U «CTpOEHUE KIETOK KPOBU YETIOBEKAY.
Jlabopamopuvie u npakmuyeckue pabomuol

[lepenBurkeHUE BOJBI U MUHEPATBHBIX BEIIECTB MO CTEOIIO.

BbIJIEJIEHWE. OBMEH BEIECTB U DHEPT M1

Ponb BbIIENIEHNS B pOLIECCE KUZHEAECATEIbHOCTU OpraHu3MoB. [IpolyKThI BbIACIIEHUS Y paCTEHU
U JKMBOTHBIX. Bwinenenue y pactenuii. Brigenenue y >KUBOTHBIX. OCHOBHBIE BBIIETUTEIHHBIC
CUCTEMBI Y )KHUBOTHBIX. OOMEH BeIIeCTB.

OINIOPHBIE CUCTEMBI

3HaueHHE ONOPHBIX CHUCTEM B KU3HM OpraHu3MoB. ONOpHBIE CUCTEMBI pacTeHuil. OmnopHbIe
CUCTEMBI JKUBOTHBIX.

Jlemoncmpayus

Ckenersl MiekonuTaromux. Pacnunsl koctedd. PakoBuHbl MosutrockoB. Kosmekiun HaceKOMBIX.
Jlabopamopuvie u npakmuyeckue pabomuol

Pa3nooOpa3re onmopHBIX CUCTEM KUBOTHBIX.

JABWXEHUE

JIBvokeHrne Kak BaKHEHIIass OCOOEHHOCTh JKMBOTHBIX OpPraHW3MOB. 3HAau€HUE JBUTATEIbHOMN
aKTUBHOCTH. MeXaHU3Mbl, 00ECTIeUNBAaIOIINE ABMKEHUE KUBBIX OPTaHU3MOB.

Jlabopamopuvie u npakmuyeckue pabomuol

JIBrxeHne nHQY30pUU TY(EIbKH.

[Tepemenienue n10XA€BOTO YEPBS.

PETI'YJIAOUA ITPOLECCOB XU3HEJAEATEJIBHOCTU

JKuzHenesaTenbHOCTh OpraHM3Ma M €€ CBA3b C OKpyXKarollel cpenoi. Perynsiums mpoueccos
KU3HECSITSILHOCTH OpraHu3MoB. Pazmpaxkumoctb. HepBHas cucrema, OCOOCHHOCTH CTpPOCHHSL.
Pednexc, MHCTHHKT.

PASMHOXEHUE

buonornueckoe 3HaueHne pa3MHOKeHUs. Buabl pazmMHoxeHus. becnonoe pa3MHOKEHHE )KUBOTHBIX
(neneHue mpocTEMIINX, MOYKOBaHWE TUApPbI). becnonoe pa3MHoxkeHue pacteHuil. I[lomoBoe
pa3sMHOXKeHHE OpraHu3MoB. (OCOOEHHOCTH TIOJIOBOTO PA3MHOXEHHUS KUBOTHBIX. Opransl
pazMHoxeHus. [lonoseie kinetku. Omnonorsopenue. IlonoBoe pazMHOKkeHNE pacTeHUN. OnbUIEHUE.
JIBoitHOe ommonoTBopeHue. OOpa3oBaHKE TIIOAOB M CEMSIH.

Jlemoncmpayus

Crioco0ObI pa3MHOXEHUS pacTeHuil. PazHOOOpasue u CTpoOeHUE COIBETHH.
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Jlabopamopuvie u npakmuyeckue pabomuol

BereratuBHO€E pa3sMHOKEHHE KOMHATHBIX PACTCHUIA.

POCT U PAZBUTHUE

Pocr m pasButue pacrenui. MumuBuayansHOoe pasBurHe. PacnpocTpaHeHue IUIOJOB U CEMSH.

CocTosiHUE TOKOs, €r0 3HaU€HUE B KU3HU pacTeHHil. YcioBus mpopactanusi cemsH. [lutanue u

pocT mpopocTKOB. OCOOCHHOCTH pPAa3BUTUS >KMBOTHBIX OpraHm3MoB. Pa3zButme 3aponsima (Ha

npumepe JanuetHuka). [loctamOpuoHnanbHOE pa3BUTHE )KUBOTHBIX. [IpsiMoe U HenmpsiMoe pa3BUTHE.

Jlemoncmpayus

Crioco0sI pacnipocTpaHeHus 10/10B U ceMsH. [Ipopactanue cemsiH.

Jlabopamopnvie u npakmuyeckue pabomul

[Ipsimoe u HenpsAMOe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepHare).

OPI'AHIM3M KAK EJJMHOE IIEJIOE

B3aumocBsI3p KJIETOK, TKaHEeW W OpPraHoB B opranusMme. PerynaropHas OesiTelbHOCTh HEPBHOHM U

rymopaibHoi cucteM. Opranusm Kak eauHoe 1enoe. Opranusm — Ouosiornyeckasi cucreMa.
Opranusm u cpeaa

CPEJIA OBUTAHUSA. ®AKTOPEI CPEZIbBI

Brnusinue gpakTopoB HEXUBOU MPHUPOABI (TEMIEPATYphI, BIAKHOCTH, CBETA) HA KUBbIE OPTaHU3MBI.

B3aumocBsi3u )KUBBIX OPraHU3MOB.

Jlemoncmpayus

Konnexkuuu, mimocTpupyomye 3K0JI0THYECKUe B3aUMOCBSA3H KUBBIX OPraHU3MOB.

IMTPUPO/JHBIE COOBIIECTBA

[Ipuponnoe cooOmiecTBo. Dkocucrema. CTpyKTypa U CBSI3M B MPUPOJHOM cooOmectBe. Llenn

MUTAHUS.

Jlemoncmpayus
Mopenu 5KOJOTHYECKUX CUCTEM, KOJUIEKIIUY, MILTIOCTPUPYIONIUE MHUILEBHIE LIETTH U CETH.
7 kaacc
Brenenmne

Mup *KUBBIX OPraHU3MOB. YPOBHHU OpPraHM3allMMd U CBOWCTBA KMBOro. JKocucTembl. buocdepa —
rnobanpHas OKOJOTMYECKas CHUCTEMa; TpPaHUIBI M KOMIOHEHTh Ouocdepbl. [IpuynHbI
MHOT'000pa3usi KUBBIX OpPTraHU3MOB. DBONIOIIMOHHAs Teopus Y. JlapBruHa 0 IPUCTIOCOOICHHOCTH K
pa3HOOOpa3HBIM YCIOBUSIM cpenbl oOuTaHus. EcrecTBeHHas cuctema Kiaccu(UKAIMKM —Kak
OTpa)kKEHUE IIPOIIECCA IBOIIOLNH OPTAaHU3MOB.

apcrBo bakrepun
MHOI'OOBPA3ME, OCOBEHHOCTH CTPOEHUA nu [MPOUCXOXIEHUE
[NPOKAPUOTUYECKMX OPTAHNU3MOB
[Tpoucxoxaenne u HBomoIUs OakTepuit. OOIIME CBOWCTBA MPOKAPUOTHUYECKUX OPTraHU3MOB.
Mmuoroo6paszue ¢opm Oakrepuii. OcoOeHHOCTH CTpoeHUs OakTepuanbHOM KieTku. [lonsTue o
TAMmax oOmeHa y mpokapuoT. OCOOEHHOCTH OpraHU3aAlMH W JKU3HEACATEIHPHOCTH IPOKAPHOT;
pacipoCTpaHEHHOCTh U POJIb B OHOIIEHO3aX. DKOJIOTUYECKass POJb U MEIUIIMHCKOE 3HAa4YeHHe (Ha
npuMepe npeacTaBuTenelt noanapersa Hacrosimue 6akrepun).
Jlemoncmpayus
CtpoeHue KIETOK Pa3IuIHbIX MPOKAPUOT.
Jlabopamopnvie u npakmuyeckue pabomul
3aprCcOBKa CXEMBbI CTPOCHHS TPOKAPUOTUICCKOMN KIIETKH.

HapcrBo I'pnodbI

OBIIASA XAPAKTEPUCTUKA I'PUBOB
[Ipoucxoxaenue u 3BoJtOIUs TPUOOB. OCOOEHHOCTH CTPOCHHS KJIETOK TpuOOB. OCHOBHBIE YePThHI
OpraHU3alii MHOTOKJIETOYHBIX TPHOOB. OTaenbl: XUTPUAMOMHKOTA, 3UTOMHKOTA, ACKOMHKOTA,
basumnomukora, OomukoTta; rpynna HecoBepuieHHbie rprlObl. OCOOCHHOCTH KU3HEACATEILHOCTH
U pacupocTtpaHeHue. Poib rprOoB B OMOIIEHO3aX W XO3SMCTBEHHOM JIEATETLHOCTH YeJIOBEKA.
Jlemoncmpayus
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Cxembl CTpOEHMsI TpPEICTaBUTENIEH pa3IUYHBIX CHUCTEMAaTUYECKUX TpyHH IpubOB, pa3IUyHbIE
npencTaBuTeNu napcrsa ['pudsl, CTpoeHUE III0I0OBOTO Tela MUISIIOYHOTO Tprda.
Jlabopamopuvie u npakmuyeckue pabomuol
Crtpoenue miecHeBoro rpuda Mmykopa.
PacnioznaBanue cbeJOOHBIX U SIIOBUTHIX TPHOOB.
JINIITAVHUKNA
[Tonstne o cumOuoze. OOmas XapaKTepUCTHUKA JIMIIAWHUKOB. THITBI CJIOCBHWIIN JIMIIAHHUKOB,
0COOCHHOCTH JKU3HEIEATEIILHOCTH, PACTIPOCTPAHEHHOCTh U KOJIOTUYECKAs POJIb JTUIIAHHUKOB.
Ilemoncmpayus
CxeMbl CTpOeHHUs JTUIIAHUKOB, Pa3IUYHbIC TPEACTABUTENH JINIIAWHUKOB.

apcrBo PacTrenus
OBIIIAS XAPAKTEPUCTHUKA PACTEHUI
PacturenbHblil opraHu3M Kak LEJIOCTHas cuctema. KieTku, TKaHW, OpraHbl U CUCTEMBI OpPraHOB
pacreHuii.  Perymsmmst  JKM3HENESATEIBHOCTH  pacTeHui;  ¢uroropmonsl.  OcoOeHHOCTH
KU3HeneaTelbHOCTH pacTeHud. PotocuHrte3. llurmentsl. CucrtemaTuka pacTeHHM; HUBIIAE U
BBICIITE PACTCHHUS.
Jlemoncmpayus
Pucynku ydeOHMKA, TTOKA3bIBAIOMINE OCOOCHHOCTH CTPOCHHS W JKU3HEICATEIBHOCTH PA3IMYHBIX
MpeACTaBUTENe HapcTBa pacTeHuid. CXembl, OTpa)karolMe€ OCHOBHBIE HAINPABIICHUS 3BOJIOLUU
pPacCTUTEIBHBIX OPTaHU3MOB.
HU3LIMWE PACTEHUA
Bomopocnn  kak  gpeBHeimas rpynma  pacteHuid. OOmas xapakTEepUCTHKAa BOIOPOCIIECH.
OcobenHoctu crtpoeHus tena. OAHOKIETOYHBIE U MHOTOKJIETOUHBIE BOAOpOCIU. MHoroo0Gpasue
BOJIOPOCJICH: OTHeNbl 3elieHble  BoJOpociu, bypeie Bomopocnmu u  KpacHeie Bogopoci.
PacmpocTpaneHre B BOJHBIX U Ha3eMHBIX OHOILIEHO3aX, JKOJIOTUYECKash pOJb BOJOPOCIEH.
[IpakTHueckoe 3Ha4YEHHUE.
Jlemoncmpayus
CxeMbl cTpoeHUs BOJIOPOCIIEN PA3INYHBIX OTIEIIOB.
Jlabopamopuvie u npakmuueckue pabomol
N3ydeHune BHEMIHETO CTPOEHUS BOJOPOCIIEH.
BbICIIHME CITOPOBBIE PACTEHUA
[TpoucxoxaeHne u o0IIass XapaKTEPUCTUKA BBICIIUX pacTeHuil. OCOOCHHOCTH OpTraHHW3allud U
WHIUBUAYAIILHOTO Pa3BUTHs BBICIIMX pacTeHuid. CropoBble pacteHus. OOIas XapakTepuUCTHKa,
npoucxoxaeHue. Otaen MoOXOBUIHBIE, OCOOCHHOCTH OpTaHU3AIMH, >KHU3HEHHOTO IIMKJIA.
Pacnipoctpanenue u ponp B OuoneHo3ax. Otaen [lnmayHoBuIHBIE; OCOOCHHOCTH OpTaHU3AIINU,
KU3HEHHOTo 1MKIa. PactipocTpaHenue u ponb B 6uoneHo3ax. Otaen XBoleBUAHbIE; 0COOEHHOCTH
OpraHM3alfiy, >KM3HEHHOTro IMKiIa. Pacmpoctpanenne u  ponb B OuoneHozax. Otaen
[TamopotHukoBuaHKIE. [IpoucxoXkaeHNE 1 OCOOEHHOCTH OpraHU3AIMH MANOPOTHUKOB. JKN3HEHHBIHA
[IUKJI TAIIOPOTHUKOB. PacmpocTpaneHue u poiib B OMOIEHO3aX.
Ilemoncmpayus
CxeMbl CTpPOEHHUSI M JKU3HEHHBIX LMKIOB MXOB, XBOIIEW U MJIAYHOB, Pa3JIMYHbIEC MPEACTABUTEIN
MXOB, TUTAYHOB M XBOIIEH; CXEMBbI CTPOCHUS MAlOPOTHUKA, IPEBHHUE MAMIOPOTHUKOBUIHBIC, CXEMa
LMKJIA PA3BUTHUS NAIOPOTHUKA, PA3IMYHBIE IPEACTABUTEIN NAalOPOTHUKOBUHBIX.
Jlabopamopuvie u npakmuyeckue pabomuol
N3yuenue BHEIIHETO CTPOSHUS MXa.
N3yuenune BHENTHET0 CTPOCHUS TTATOPOTHHUKA.
BbICIIME CEMEHHBIE PACTEHUA. OTAEJI TOJIOCEMEHHBIE PACTEHUA
[IpoucxoxaeHne U OCOOCHHOCTH OpraHM3AIlMU TOJIOCEMEHHBIX PACTCHHI; CTPOCHHE Tea,
KU3HEHHBIC (OPMBI TOJIOCEMEHHBIX. MHOroodpasue, pacnpoCTPaHEHHOCTh T'OJOCEMEHHBIX, HX
pOJIb B OMOLIEHO3aX U IPAKTHUYECKOE 3HAUCHHUE.
Jlemoncmpayus
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CxeMbl CTPOEHMSI TOJIOCEMEHHBIX, LMK pPAa3BUTHUS COCHBIL, pa3JIMYHbIE IPEICTABUTEIIN
rOJIOCEMEHHBIX.
Jlabopamopuvie u npakmuyeckue pabomuol
N3ydeHue cTpoeHuss 1 MHOrooOpasus rojJJOCEMEHHBIX PACTEHUH.
BBICIIME CEMEHHBIE PACTEHUA. OTHAEJI ITOKPBITOCEMEHHBIE (IIBETKOBBIE)
PACTEHUA
[IpoucxoxaeHne M OCOOCHHOCTH OpraHU3alMU TMOKPHITOCEMEHHBIX PACTEHUM; CTpOCHHE Tela,
KHU3HEHHbIE (OpMBbI TOKpeIToceMeHHbIX. Kiaccet OpnonmoneHble U JBynonbHble. OCHOBHBIE
CEeMENCTBA MMOKPHITOCEMEHHBIX pAacTEeHUH (2 ceMelcTBa OJTHOAOJIBHBIX U 3 ceMEeNCTBA ABYI0IbHBIX
pactenuii). MHoroo6pasue, pacpoCTpaHEHHOCTh IIBETKOBBIX, MX POJIb B OMOLIEHO3aX, B JKU3HU
YEJIOBEKA U €ro XO35MCTBEHHON JEATEIbHOCTH.
Jlemoncmpayus
CxeMa CTpOoeHHs LBETKOBOIO PAaCTEHUs; CTPOCHMs LBETKA, LIMKJ Pa3BUTHUS LIBETKOBBIX PACTECHUU
(I1BOIMHOE OIUIOAOTBOPEHUE), IPEACTABUTENH PA3IUUHBIX CEMENCTB MOKPHITOCEMEHHBIX PACTEHUM.
Jlabopamopuvie u npakmuyeckue pabomuol
N3yuenne CTpOeHHs MOKPHITOCEMEHHBIX PACTCHUM.
Pacnio3naBanue Hambojee paclpOCTPAaHEHHBIX PACTEHUN CBOEH MECTHOCTH, OMNpEICNICeHHE HX
CUCTEMATUYECKOTO MOJIOKEHHUS.

apcrBo ’KuBoTHBIE
OBIIASA XAPAKTEPUCTUKA XXKMBOTHBIX
JKUBOTHBI OpraHu3M Kak LEJIOCTHas cucrteMa. KieTku, TKaHW, OpraHbl M CHUCTEMbl OPraHoB
KUBOTHBIX. Perymsuusi >Ku3HENesTENIbHOCTH >XUBOTHBIX; HEPBHAas U HHIOKPUHHAS PETYJISALHHU.
OcoOeHHOCTH JKU3HENEATENIbHOCTH KUBOTHBIX, OTJIMYAIONIME HMX OT MPEeACTaBUTENCH ApPYyrux
LapCTB KUBOH npuposl. CucTeMaTHKa )KMBOTHBIX; TAKCOHOMUYECKUE KATETOPUU; OJTHOKJIETOYHbIE
Y MHOTOKJIETOYHBIE (O€CII03BOHOUHBIE M XOPJIOBbIE) )KHUBOTHbIE. B3aMMOOTHOIIEHUS KUBOTHBIX B
OuoI1IeHO3aX; TPOPUIECKHE YPOBHHU U LIETIH MMUTAHUS.
Jlemoncmpayus
Pacrnipenenenuie )UBOTHBIX U pacTEHUH 1O IUIaHeTe: broreorpaduyeckue o01acTu.
Jlabopamopuvie u npakmuyeckue pabomuol
AHanu3 CTpyKTYphl pa3IMYHbIX OMOMOB cyIlId 1 MUpPOBOT0O OKeaHa Ha CXeMax U WILTIOCTpaIUsIX.
IHOALAPCTBO OJJHOKJIETOUHBLIE
OOmiass xapakTepucTuka mpocredmmx. KiieTka OAHOKIETOYHBIX JKUBOTHBIX Kak II€JIOCTHBIN
OpraHu3M; OCOOEHHOCTH OpraHM3allMd KJIETOK MPOCTEHIINX, CIEUUalIbHbIe OPTraHOWIBI.
Pa3nooOpasue mpocTedmux U uX pojib B OMOIEHO3aX, JKU3HU YEJOBEKAa M €r0 XO03MCTBEHHOU
nestenbHOCTH. Tun CapKOKXTYTHKOHOCIIBI; MHOTOOOpasue (opM CapKOJOBBIX M KTYTUKOBBIX. THIT
CropoBHKH; CIIOPOBUKM — Tapa3uThl 4YEJIOBEKa M >KUBOTHBIX. (OCOOEHHOCTH OpraHU3aluu
npencrasuteneit. Tun Mupysopun. MHOrooo6pasue nHpy30puit 1 UX pojib B OMOLEHO3aX.
Ilemoncmpayus
CxeMbl cTpoeHUs! aMeObl, IBIJICHBI 3€IeHOM U MHPY30pUH Ty(PeabKu, MPeACTaBUTENN Pa3TUIHBIX
rpynn OAHOKJIETOUHBIX.
Jlabopamopnvie u npakmuyeckue pabomul
CrtpoeHnue ameObl, 3BIIICHBI 3€JIeHON U HHDY30pun Ty(henbKu.
I[TOALIAPCTBO MHOI'OKJIETOYHBIE
OOmiasi XxapakTepUCTHKa MHOTOKJIETOUHBIX JHBOTHBIX; TUIBI cuMMeTpuu. Kietku u TkaHu
KHUBOTHBIX. [IpocTeiiliie MHOTOKJIETOYHBIE — TYOKHM; MX pPacHpOCTpaHEHHWE M 3KOJOrMYECKOe
3HAYEHUE.
Jlemoncmpayus
Tunel cMUMMETPUN Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOTOOOpa3ue ryoox.
TUIT KNITEYHOITOJIOCTHBIE
Oco0OeHHOCTH  OpraHu3alliid  KHUIIEYHOMOJOCTHBIX. becrmonoe u  mojoBoe pa3MHOXKEHHE.
MHuoroo0Opa3re ¥ pPacHpoOCTpaHEHHWE KHIIEYHOIOJIIOCTHBIX; THIPOUAHBIC, CUU(POUTHBIE U
KOpaJUIOBbIE MONUIBI. POJIb B MpUPOIHBIX cOOOIIECTBAX.
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Ilemoncmpayus

Cxema CcTpOeHHS THAPBI, METy3bl U KOJOHUHM KOPAJUIOBBIX MOJHUMOB. bruoneno3 kopamioBoro puda.
BHeriHee v BHyTpeHHEE CTPOEHUE KUIIEYHOIOJIOCTHBIX.

Jlabopamopnule u npakmuueckue pabomol

N3yuenue miakaToB U TaOJIML, OTPAKAIOIINX XOJ pereHepaluy y TuAphl.

TUIT TDIOCKUE YEPBU

OcobeHHOCTH  OpraHu3anuu IJIOCKUX  uepBed. CBOOOJHOKUBYIIME PECHUYHBIE YEPBH.
MHuorooOpa3ue peCHUYHBIX YepBel U UX poJib B OnoneHo3ax. [IpucrnocobneHus K napasutusmy y
iockux uepBel; kinaccel Cocanbliuku U JleHTouHble yepBH. [loHATHE O YKU3HEHHOM LIMKIIE;
IUKJIBl Pa3BUTHS MEYCHOYHOTO COCANIBIIMKA M ObIYbero nemHs. MHoOrooOpasue MIOCKUX YepBeii-
[apa3uTOB; Mepbl NPOPUIAKTUKY Mapa3sUTapHbIX 32001€BAHUN.

Jlemoncmpayus

CxeMbl CTpOEHHs IUIOCKMX YepBeH, BeAyIIUX CBOOOAHBIM M Mapa3suTH4YeCKUd o0pa3 JKU3HU.
Paznuunble mnpeacTaBUTENM PECHUYHBIX uepBe. CXeMbl JKU3HEHHBIX IUKJIOB II€YEHOYHOI'O
COCAJIbIIMKA U OBIYBEro IETHS.

Jlabopamopnvie u npakmuueckue pabomul

JKu3HeHHbIe UKl TIEYEHOYHOTO COCAbIMKA U ObIYBETO LEIHS.

TUIT KPVYIJIBIE YEPBU

OcobeHHOCTH ~ OpraHu3allMd  KpyIJblX dYepBedl (Ha IpUMepe 4elIOBEYECKOM acKapHJibl).
CB00OOIHOXKUBYIIME U TTAPA3UTHUECKUE KPYTIIble YepBU. LIMKII pa3BUTHS YEIOBEYECKOM aCKapHIbL;
MepbI MPOMUITAKTUKH aCKapu103a.

Jlemoncmpayus

CxeMa CTpOeHMS M LUK Pa3BUTHUS 4YEIOBEYECKOH ackapuiabl. PasnnyHble cBOOOAHOXHBYILHE U
napasuTHueckue (GopMbl KPYIJIbIX YepBEH.

Jlabopamopnvie u npakmuyeckue pabomul

JKW3HEHHBIN IUKIT YETTOBEYECKON aCKapH/Ibl.

THUIT KOJIBYATBIE YHEPBU

Oco0eHHOCTH OpraHU3aluy KOJIbYAaThIX YepBeil (Ha mpruMepe MHOTOIETHHKOBOTO YEPBs HEPEUIbl);
BTOpUYHAs MOJOCTh Tena. MHorooOpasue KoJIbYaThbIX 4YepBeW; MHOTOIIETUHKOBBIE U
MaJIOLIETUHKOBBIE KOJIbYaThle YEPBHU, MUSABKU. 3HAYCHHE KOJbYAThIX YepBEW B OMOLIEHO3aX.
Jlemoncmpayus

Cxema CTpOE€HMsSI MHOTOUIETMHKOBOIO W MAaJOUIETMHKOBOIO KOJbYaThIX 4YepBed. Paznuunble
npencraButeny tuna Kompyarsie uepsu.

Jlabopamopnvie u npakmuueckue pabomul

BHemHee cTpoeHne 10k /1€BOr0 YepBH.

TUIT MOJIUIYOCKHU

OcCoOeHHOCTH OpraHM3aLUU MOJUIIOCKOB; CMEIIaHHAs MOJOCTh Tesa. MHOroo0pasue MOJUTIOCKOB;
kiaccel bproxonorue, JIByctBopuathie M ['0J0BOHOTHME MOJUIIOCKH. 3HAY€HHE MOJUIIOCKOB B
6uorneHo3ax. Posb B )KU3HU YelloBeKa U €ro X0351iCTBEHHOMN 1eATEIbHOCTH.

Ilemoncmpayus

Cxema cTpoeHUsi OpIOXOHOTMX, JBYCTBOPYATBIX M TOJOBOHOTHX MOJUIIOCKOB. PaznnuHble
MIPEICTaBUTENN TUIIA MOJUTIOCKOB.

JlabopamopHule u npakmuueckue pabomol

Bremnee cTpoeHre MOJITIOCKOB.

TUIT YWIEHUCTOHOI'ME

[IpoucxoxaeHne U 0COOEHHOCTH OpraHU3aluu YICHHUCTOHOTMX. MHOroo0pasue 4iIeHHCTOHOTHX;
kiaccel PakooOpasneie, IlaykooOpasubie, Hacexombie m Muoronoxku. Kmacc PakooOpasnsble.
OO6mas xapakTepuCTHKa Kjacca pakooOpa3HbIX Ha IMpHUMEpEe peyHoro paka. Beicimive m Husmme
paku. MHorooOpasue u 3HaueHue pakooOpasHbix B OuoreHozax. Kmacc ITaykooGpasubie. O6mas
XapaKTepuCTHKa maykooOpasHbIx. Ilayku, ckopmuoHsl, kinemu. MHorooOpasue M 3HadyeHUE
naykooOpa3Heix B Ouonenozax. Kimacc Hacexomble. Muoroo6pasue Hacekombix. OOrmas
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XapaKTepUCTHKA KJIacca HaCEKOMBIX; OTPSIIbl HACEKOMBIX C IOJIHBIM M HEMOJIHBIM IPEBPAILCHUEM.
MHoroo0pasue 1 3HaueHHe HACEKOMBIX B OMOIIeHO3aX. MHOTOHOXKH.

Ilemoncmpayus

Cxema CTpoeHHUSI peYHOro paka. PaznmuuHble IpeAcTaBUTENH HU3IIUX M BBICIIUX PAaKOOOpa3HBIX.
Cxema cTpoeHus nayka-kpecroBuka. Paznuunble npencraButenu kiacca IlaykooOpasnbie. Cxembl
CTPOEHMS] HACEKOMBIX Pa3IMUHBIX OTPSIOB.

Jlabopamopnvie u npakmuyeckue pabomul

M3yueHne BHEIIHErO CTPOECHUSI © MHOT000pa3Msl WICHUCTOHOTHX.

THUIT UTJIOKOXXHNE

OOmiast xapakTepucTHKa TUa. MHOrooOpasue HIIOKOXKUX; Kiacchl Mopckue 3Be3nbl, Mopckue
exu, ['onorypun. MHOroo6pasue u 3K010rn4eckoe 3HaueHHe.

Jlemoncmpayus

CxeMbl CTpOEHHsI MOPCKOM 3BE3/1bI, MOPCKOTO €Xa U rojoTypuu. Cxema MpuI0HHOr0 OMOoLeHO3a.
THUIT XOPJOBBIE. ITOATUIT BECUEPEITHBIE

ITpoucxoxxaeHrne XOpAOBBIX; MOATUIBI OeCUYEpEeNnHbIX M IMO3BOHOYHBIX. OOLIas XapaKTepUCTHKa
tuna. [logtun becuepenHble: TaHIETHUK; OCOOEHHOCTH €r0 OpraHU3alluy U pacpOCTPaHEHUS.
Jlemoncmpayus

Cxema ctpoenus naniernuka. Cxema Mmeramopdo3a y aciuani.

I[MTOATUIT TIO3BOHOYHBIE (UEPEITHBIE). HA IKJIACC PbhIBbI

OOmrast xapakTepucTHKa MO3BOHOYHBIX. IIpomcxoxkaenune pbib. OOmas xapakTepuCTHKa PpbIO.
Knaccet XpsmeBbie (akynbl U ckatbl) u KocTHble pbiObl. MHOroo0pasme KOCTHBIX pBIO:
XPALLEKOCTHBIE, KUCTENEpble, NBOSKOAbIIIAIME W Jydernepble. MHorooOpa3ue BHUJIOB M YEpThI
IIPUCIIOCOOJIEHHOCTH K cpesie O0UTaHUsA. DKOJIOTHYECKOE U X031HCTBEHHOE 3HaYeHHE PhIO.
Jlemoncmpayus

MHoroo0Opasue pb16. Cxema CTpOeHUs! KUCTENEPhIX U JIy4YenepbiX pblo.

Jlabopamopnvie u npakmuueckue pabomul

OCOOEHHOCTH BHEIIHETO CTPOSHUS PBIO B CBSA3U C 00pa30M KHU3HHU.

KJIACC 3EMHOBO/IHBIE

IlepBbie 3emMHOBOJHBIE. OOmIas XapakTepUCTUKAa 3E€MHOBOAHBIX KaK IEPBBIX Ha3eMHBIX
MO3BOHOYHBIX. becxBocThie, XxBocTaTble U Oe3HOrHe am(pudun; MHOroodpasue, cpefa oOuTaHus U
9KOJIOTHYECKHE O0COOEHHOCTH. CTpYyKTypHO-(QYHKIMOHAJIbHAs OpraHu3alys 3eMHOBOJHBIX Ha
IIpUMepe JIATYIIKHA. DKOJOTHYECKasi poJib U MHOT00Opa3ue 36MHOBOIHBIX.

Llemoncmpayus

MHuoroo6pasue ampuouit. Cxembl CTPOEHHSI KUCTETIEPBIX PbIO U 3€MHOBO/IHBIX.

Jlabopamopnvie u npakmuyeckue pabomul

Oco0eHHOCTH BHEUIHETO CTPOEHUS JISATYILKH, CBI3aHHBIE C €€ 00pa30oM JKHU3HH.

KIIACC ITPECMBIKAIOIIUECA

[Ipoucxoxaenue pentwinid. O6mIas XapakTEepPUCTUKA MPECMBIKAIOIMIMXCS KaK MEePBUYHOHA3EMHBIX
KHUBOTHBIX. CTpPYKTYpHO-(DYHKIIMOHAJIbHAS ~OpraHM3alldsl MPECMBIKAIOIIUXCA Ha pHUMEpe
samepunbl.  Yemryiyarele (3MeH, SILIEPUIBI U XaMEJIEOHBbI), KPOKOAMJBI M  Yepenaxi.
Pacnpoctpanenue u MHoroo0Opasue (GopM penTwinii; MOJ0KEHHE B JKOJIOIMYECKHX CHCTEMaXx.
Brimepiue rpymibl NpecMbIKaroMIMXCS.

Jlemoncmpayus

MHuoroo6pasue npecmbikaromuxcsi. CXxeMbl CTPOSHUS 3eMHOBOJHBIX U PETITUIIHI.

Jlabopamopnvie u npakmuyeckue pabomul

CpaBHUTENBHBIN aHAJIN3 CTPOSHUSI CKEJIETOB Yeperaxu, sIEepHIlbl U 3MEH.

KJIACC IITHULBI

[IpoucxoxaeHue MNOTUL; TEPBONTHIBI W UX MpeAKd; Hacrosmue ntuubl. Kunerpynele, umm
jeraroure; OecKuieBble, WIM Oeraiouiye; MUHIBUHBI, WIM IUIaBaromue NTHIbL. OcoOeHHOCTH
OpraHu3aly M 3Kojorndeckas AudQepeHurpoBKa JeTalomMX NTUL (OTULBI Jeca, CTened u
MYCThIHb, OTKPBITHIX BO3IYIIHBIX MPOCTPAHCTB, 0O0JOT, BOJOEMOB M moOepexwuii). OxpaHa u
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IIPUBJICYCHUE NTHUL; JOMAIIHUE NTULBL. Poimp NTHIl B HpUpOAE, KU3HM YEIOBEKA M €ro
XO35CTBEHHOU JI€ATEIBbHOCTH.
Ilemoncmpayus
Muoroo0pasue ntui. CXeMbl CTPOSHUS PETITHIIAN U MITHIL.
Jlabopamopnvie u npakmuueckue pabomul
Oco0eHHOCTH BHEITHETO CTPOCHUS MTHII, CBS3aHHBIE C UX 00pa30M >KHU3HU.
KIIACC MJIEKOIIMTAIOIIIUE
IIpoucxoxaenue miekonuraroumx. [leppozsepu (yrkoHoc u exuana). Husmue 3Bepu (cymyarsie).
Hacrosimue 3Bepu (minaneHrapssie). CTpyKTYpHO-(YHKIMOHAIbHbIE OCOOEHHOCTH OpraHU3aluu
MJIGKOMTUTAIOIIUX Ha MpHUMeEpe CcOoOaKu. DKOJOrMYecKas pojb MIICKONMUTAIOIIMX B MpoIecce
pa3BUTHA JKMBOM IIPUPOABI B KaWHO30MCKYI0 3py. OCHOBHBIE OTpAbl IUIALIEHTapHBIX
miekonuraomux: Hacexomosanele, Pykokpsuisle, ['pei3yHbl, 3aiinieoOpasHble, XHIIHBIE,
Jlactonorue, KurooOpasursie, HemapuokomnbitHeie, [lapHokonbiTHEIE, [IpuMatel u ap. 3HaveHHE
MJIEKOMUTAIOIIUX B MPUPOJAE U XO3SNUCTBEHHOU AESITEIBbHOCTH 4esloBeka. OXpaHa LIEHHbBIX 3BEpEH.
JlomaliHue MieKonuTaromue (KpynHblid 1 MEJIKUI poraTblif CKOT U ApYrHe CelIbCKOXO035HCTBEHHBIE
JKUBOTHBIC).
Jlemoncmpayus
CxeMbl, OTpa)aromue 3KOJOTHYECKYI0 TU(GGEPEHIMPOBKY MIICKONUTAIOMUX. MHoroobpasue
MJIEKOMUTAOMUX. CXEMBI CTPOEHUS PENTUINHN U MIIEKOTIUTAIOIIUX.
Jlabopamopuvie u npakmuyeckue pabomuol
N3ydyeHne cTpoeHUs MIIEKOIUTAIOUIHX.
Pacnio3HaBaHue JKMBOTHBIX CBOEM MECTHOCTH, ONPEAENICHUE WX CUCTEMATHUECKOIO IOJIOKEHUS U
3HAYEHUS B )KU3HU YEJIOBEKA.
Bupycsi
MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHN A U ITPONCXOXIEHNA BUPYCOB
OObmas xapakrepucThka BupycoB. Mcropust ux otkpsiTus. CTpoeHue BUpyca Ha IpUMeEpe BUpYyca
TabayHOM Mo3auku. BzaummoneiicTBue Bupyca M KIeTKH. Bupycsl — B030yAMTENH OMACHBIX
3a0oneBanuii yenoseka. [IpodunakTrka 3a06oiaeBanus rpunmnoM. [Ipoucxoxienue BUpycoB.
Llemoncmpayus
Mopnenu pa3nuyHbIX BHUPYCHBIX dacTUL. CXeMbl B3aUMOJCHCTBUS BUpyca M KJIETKH IIpU
TOPU30OHTAILHOM M BEPTUKAIbHOM TuIle mepenaud HHpekuuu. CXembl, OTpa)karollue Mpolecc
Pa3BUTHUS BUPYCHBIX 3a00JICBaHUIA.
3akiao4eHue
OcoOeHHOCTH OpraHu3allii ¥ MHOT000pa3ue JKUBBIX OpraHu3MoB. (OCHOBHBIE 00JIacTH
NpUMEHEHHUsT OHMOJIOrMYeCKMX 3HAaHMM B IPAKTUKE CEJIbCKOTO XO3sicTBa, B psAe oTpaciei
MIPOMBIIIJIEHHOCTH, NIPU OXPaHe OKPY>KaIOIIEN Cpe/Ibl U 3J0POBBS YETIOBEKA.
8 kimace
MecTo yejioBeKa B cCTeMe OPraHM4ecKoro Mupa
YenoBek Kak 4acTb XUBOW NMpHUpoAbl. MecTo 4enoBeKka B CHCTEME OpPraHMUYECKOro mupa. UepTsl
CXOJCTBA YeJIOBeKa U KUBOTHBIX. CXO/ICTBO M pa3Myusl YeJOBeKa U YeOBEKOOOPa3HbIX 00E3bsH.
YennoBek pa3yMHBIN.
Ilemoncmpayus
CkeneTbl 4eJI0BeKa U MO3BOHOYHBIX. TaOIHUIIbl, CXEMbI, pUCYHKH, PACKPBIBAIOIINE YEPThI CXO/ICTBA
YeJloBeKa U )KUBOTHBIX.
IIpoucxoxaenune 4eaoBeKa
buonoruueckue u couuanbHble GaKTOPbl AaHTPOMOCOIMOTEHE3a. DTaIbl aHTPONOreHe3a 1 (hakTopbl
CTaHOBJICHUS YesoBeKa. Packl uenoBeka, NX MPOMCXOKIEHUE U €JUHCTBO.
Ilemoncmpayus
Mognens «IIporcxoxaenue denoBeka». MoJenu oCTaTKOB MaTepUaIbHOM MEPBOOBITHON KyIbTYpHI
yenoBeka. M300paxeHne npeacTaBuTesel pa3IMuHbIX pac yeloBeKa.
Kparkasi ucropusi pa3sBUTHSI 3HAHUH 0 CTPOEHHMH U (PYHKIMSAX OPraHu3Ma 4e10BeKa
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Hayxwu o yenoBeke: aHaToMus, (U3HONOTHS, TUTHEHA. Bennkue aHaToMbl U U3HOJIOTH:
I'unnokpat, Kinapnuii I'anen, Anapeac Bezanuii.
Ilemoncmpayus
[TopTpeTsl BENMUKUX YIEHBIX — aHATOMOB U (PU3UOJIOTOB.
OO061mmii 0030p cTpoenusi 1 GyHKUMIT OPraHU3Ma YeJi0BeKa
Knerounoe crpoeHue opranusma. TkaHM: SIUTENMAIBHBIE, COEAWHUTENIbHBIE, MBILICUHBIE,
HepBHasA. Oprasbl 4yea0Be4ecKoro opranuzMa. CucreMsl OpraHoB. B3auMoCBsI3bp OPraHOB U CUCTEM
OpPraHoOB KaK OCHOBAa F'OMEOCTAa3a.
Ilemoncmpayus
CxeMbl CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.
Jlabopamopuvie u npakmuyeckue pabomuol
N3ydyeHne MUKpPOCKOITUYECKOTO CTPOEHUS TKAHEM.
PacnioznaBanue Ha Tabinax OpraHoB U CUCTEM OPTaHOB.
Koopaunauus u peryasiuus
I'ymopanbHas perymsmus. JKene3bpl BHYTPEHHEW cekperuu. ['OpMOHBI U MX POJb B OOMEHHBIX
npoueccax. HepBHo-rymopaneHas perynsauus. HepBHas perynsuusa. 3HaueHUEe HEPBHOM CHCTEMBI.
LentpanpHas u mnepudepuueckas HEpBHbIE CHUCTEMBl. BereratmBHas M coMmaThyecKas YacTu
HEpBHOU cucTembl. Peduiekc; mpoBeneHne HepBHOro uMmmyibca. CTpoeHue M QyHKIUH CIIUHHOTO
MO3ra, OTAENIOB TOJOBHOrO Mo3ra. bonbmime mnonymapus TosoBHOTO Mo3ra. Kopa OGonbimx
noJsiymiapuil. 3HaueHHe KOpbl OOJBIIMX MOJIYIIAPUM M €€ CBSI3U C APYTMMHU OTJEJIaMH MO3ra.
Opranbl 4yBCTB (aHAJIU3aTOPHI), UX cTpoeHue U GyHkiuu. CtpoeHue, GyHKIMN U TUTHEHAa OPraHOB
3perns. Ctpoenune u (yHKOIMHM opraHoB ciyxa. [Ipemynpexiaenue HapymeHuil cimyxa. Oprassl
ocsi3aHMs, BKyca, 000HsSHUS. ['urneHa opraHoB 4yBCTB.
Jlemoncmpayus
CxeMbl CTpOeHUs YHAOKPUHHBIX skejie3. Talnuibl, WITIOCTPUPYIOLIUE CTPOSHHE, OMOIOTHYECKYIO
aKTUBHOCTb M TOUKH MPUIIOKEHHS] TOpMOHOB. PoTorpaduu 60JIbHBIX C pa3IMUYHBIMU HAPYIIEHUSIMU
GyHKIMH SHAOKPUHHBIX kKene3. Mojenu TOoJOBHOTO MO3ra, OpraHoB 4yBCTB. (CxXembl
pedaeKTOpHBIX AyT 0€3yCIOBHBIX pedieKcoB.
Jlabopamopuvie u npakmuyeckue pabomuol
N3yuenne rosoBHOTO MO3ra 4esoBeka (1o MyJishKaMm).
N3y4yeHne n3MeHeHUs pa3Mepa 3padka.
Omnopa u nBUKEHHUE
Ckener 4enoBeKa, €ro OTAEIbI: OCEBOH CKeNeT, CKeleT MOosIcOB KoHeYHOocTed. OcobeHHoCTH
CKeJeTa YeJOBEeKa, CBA3aHHbIE C TPYAOBOH JEATENBHOCTbIO M NpsAMoxoxiaeHueM. CocraB u
CTpoeHHE KocTel: TpyOuarble M TyOuarble kocTu. Poct Kocteil. BozpacTHble u3MeHeHMs B
cTpoeHuH koctel. Turbl coennHenns Kocteil. 3aboneBaHusi ONOPHO-IBUTaTEIbHON CHUCTEMBI U UX
npodunaktuka. Mpieynas cucrema. CTpoeHue U pa3BuTHe MBI, OCHOBHBIE TPYIIIBI MBIIIIII, HX
¢byukuu. PaGota Ml craTudeckas W AUHAMHUYecKas Harpyska. Poiib HEpBHOW CHCTEMBI B
peryasaiuu paboThl MBI, YTOMJIEHHE MBI, POJIb AKTUBHOIO OTJbIXa B BOCCTAHOBJICHHUU
aKTUBHOCTH MBIIIEYHOM TKaHU. 3HadeHHe (QU3NYECKOW KyJIbTyphl M pexuma Tpyaa Uit
MPaBUIBHOTO (POPMUPOBAHUS OMOPHO-ABUTaTEILHON CUCTEMBI.
Ilemoncmpayus
Ckerner 4enoBeka, OTAEIbHBIX KocTel. Pacnmiibl koctel. [Ipuemsl okazanus nepBoi MOMOLIM IpU
MOBPEXKACHUSX (TpaBMax) ONOPHO-BUTATEIbHOU CUCTEMBI.
Jlabopamopnvie u npakmuyeckue pabomul
N3ydeHue BHEUTHETO CTPOCHUS KOCTEH.
N3mepenne Macchl U pocTa CBOETO OpraHu3Ma.
BrisiBiieHMe BIUSHUS CTATUUECKON M TUHAMUYECKON Harpy3Ku Ha yTOMJICHUE MBIIIIIL.
BuyTrpennss cpena opranusma
[TonsiTue «BHyTpeHHss cpena». TkaHeBas xuakocTb. KpoBs, ee cocTaB U 3HaUe€HHE B 00eCTIeYeHUU
KHU3HEICATEIbHOCTH oOpraHu3Ma. KIeTodHble 2JIEMEHThl KPOBU: JSPUTPOLMTHI, JIEHKOLUTHI,
TpomOouuThl. [lmasma kpoBu. CBepThiBaHMe KpoBU. [pymmbl kpoBu. Jlumda. HMmmyHHTET.
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Nudexunonnsie 3a06oneBanus. [Ipeaynpeautenpasie mpuBUBKU. [lepenuBanne kpoBu. JIOHOPCTBO.
3nauenue pador JI. [lactepa u 1. . MeunukoBa B 00J1aCTH UIMMYHHUTETA.
Ilemoncmpayus
CxeMmbl 1 TaOJIHIIBI, TOCBALICHHBIE COCTaBY KPOBHU, IPyIIaM KPOBH.
Jlabopamopuvie u npakmuyeckue pabomol
N3ydyeHrne MUKpOCKOIIMUECKOTO CTPOEHMSI KPOBHU.
TpaHcHopT BelecTB
Cepaue, €ro CTpO€HUE U PEryJsilMs AeSITeNbHOCTU. BOJbIIoN U Majiblii Kpyrd KpoBOOOpAaIEHUs.
Jlumdoobpamenue. JBuwxeHnue kpoBu mo cocynam. KpossiHoe naBieHue. 3aboseBaHHs OpraHOB
KPOBOOOPAIICHHUS, UX TPEAYIPEKICHHE.
Ilemoncmpayus
Mogens cepana denoBeka. TaOuWIbl U CXEMBI, WUIIOCTPUPYIOIIME CTPOCHUE KIIETOK KPOBH WU
OpraHoB KpOBOOOpAIICHHUS.
Jlabopamopuvie u npakmuyeckue pabomuol
N3mepenne KpoBsSHOTO AABJICHHUS.
Omnpenenenye myabca v MOACYET YKCa CEPAEYHBIX COKPALICHUM.
JpIxanue

[TorpeOHOCTE OpraHmM3Ma dYeloBeKa B KHCIOpoae Bo3ayxa. OpraHbl IbIXaHHs, WX CTPOCHHE.
JlpixatenpHble IBUKEHUS. ['a3000MeH B Jierkux, TkaHsax. [lepeHoc ra3oB 3puTporuTaMu U mia3mMon
kpoBH. Perynsauus apixanus. ckyccTBeHHOE AbixaHue. ['010coBoii annapar.
Jlemoncmpayus
Mopnenu ropranu, jerkux. Cxembl, WUIIOCTPUPYIOIIUME MEXAaHU3M BJIOXa M BBIJOXA, NPUEMbI
HCKYCCTBEHHOTO JIbIXaHMUSI.
Jlabopamopuvie u npakmuyeckue pabomuol
OrnpenenieHre YaCTOThI AbIXaHUS.

IInmeBapenue
[TuTaTenbHbIe BellecTBAa U MUILEBbIE MPOAYKTHL. [loTpeOHOCTh uenoBeka B MUIIE M MUTATENbHBIX
BeulecrBax. Buramunbl. [lumeBapenune. CTpoeHue U (QYHKIMM OpPraHOB MHUIIEBapeHUs.
[InmeBapuTenbHBIE JKEIE3bL: NIEYEHD U MOPKEIYJ0UHAs JKeje3a. DTallbl IPOLIECCOB MMUILEBAPEHHUS.
Uccnenosanus U. I1. IlaBnoBa B o0nacTu nuiieBapeHus.
Jlemoncmpayus
Monens Topca yenoBeka. Myisiki BHYTPEHHUX OpPTraHoB.
Jlabopamopuvie u npakmuyeckue pabomuol
BoznelicTBue jxemy104HOr0 COKa Ha OEJIKU, CIIIOHBI — Ha KpaxMail.
Onpenenenre HOpPM pallMOHAIBHOTO MUTAHUS.

OO0MeH BeleCTB H JHEPIruu
OO01as xapakTepucTrKa oOMeHa BellecTB U dHepruu. [InacTuueckuit u sHEpreTHUeCKuii 0OMeH, ux
B3alMOCBA3b. BUTamMuHbI, UX posib B 0OMeHe BenlecTB. [ unmoBuramMuno3. I'unepBuTaMruHos.
Broinenenue

Koneunsle npoaykTel oOmMeHa BemiecTB. Opransl BbyaeneHus. [loduku, UX cTpoeHHEe U (PYHKIIUH.
O6pa3zoBanue Mo4d. PoJib KOXH B BBIBEIEHUH U3 OPraHU3Ma MPOJTYKTOB OOMEHA BEIIECTB.
Ilemoncmpayus
Mogene nmoyex.

IToxkpoBbI TEn2
Crtpoenrne U QyHKIHH KOXH. POonmb KOXM B TEIUIOpETyIsUU. 3akanuBaHue. [ UTHeHHYecKue
TpeboBaHus K ofiek1e, 00yBU. 3a001€BaHUS KOKU U UX TPEAYIPEKICHUE.
Jlemoncmpayus
CxeMbl, WILTIOCTPUPYIOIINE CTPOEHHE KOKHBIX TOKPOBOB UEIOBEKa, TPOU3BOIHBIE KOXKH.

PasMHoOKeHHEe U pa3BUTHE
Cucrema OpraHoB pa3MHOXKEHHUS: cTpoeHue u rurueHa. OrmuiogoTBopeHue. BHyTpuyTpoOHOE
paszButHe, poabl. Jlakranus. Poct u passutue pedenka. [InannpoBanue ceMbu.
Beiciias HepBHas 1eAITEJLHOCTH
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Pednexc — ocnoBa HepBHO# aestenpHOCTU. UccnenoBanus . M. Ceuenona, U. I1. I1aBmosa, A.
A. Yxromckoro, I1. K. Anoxuna. Bunabsr pedekcoB. @opmbl noBeneHus. OCOOCHHOCTH BBICIICH
HEPBHOH JIEATEIBHOCTU U MOBeNeHMs yenoBeka. [lo3naBarensHbie npoueccel. Topmoxenue. Tunsl
HepBHOU cucTteMbl. Peub. Mpienue. Coznanue. buonorunueckue purmbl. CoH, €ro 3HaY€HUE U
rurveHa. ['uruena ymcreennoro tpyaa. [lamsats. Omounu. OcoOGeHHOCTH IICUXUKH YEJIOBEKa.
Yes10BeK U €ro 310p0Bbe
CobmroileHue CaHUTapHO-TUTMEHUYECKUX HOPM U TMPaBUJ 30pOBOTO obOpasa xwu3Hu. OkazaHue
nepBoil AOBpayeOHOM TOMOLIM HpPU KPOBOTEUEHUH, OTPABICHUM YTapHBIM Ta30M, CIACCHUHU
yTOMAIOLIEro, TpaBMaX, OXorax, OOMOPOXXEHUHU. VYKpEIUIeHHEe 3/0pOBbs: JBHUraTeNIbHAS
aKTUBHOCTb, 3aKkajnBaHue. MakTopbl PUCKA: CTPECCHI, TMIIOJWHAMMUS, IepeyToOMIIeHHE. Bpennsie
MIPUBBIYKY, UX BJIMSHUE Ha 3/10pOBbE 4yesoBeka. YenoBek M okpyxaromas cpena. Okpyxaromias
cpella Kak MCTOYHUK BeulecTB U sHepruu. Cpena oburanus. IIpaBuiia moBeneHusi 4eaoBeKa B
OKpY>Karollen cpene.
Jlabopamopuvie u npakmuyeckue pabomuol
N3yueHnue npueMoB OCTAaHOBKHU apTEPUATILHOTO U BEHO3HOT'O KPOBOTECUEHUIA.
AHanu3 1 OlleHKa BIMSHUS Ha 3/J0POBbE YEIOBEKa (PaKTOPOB OKPYKAIOILIEH CPEIbI.
9 kaacce
Beenenue
MecTo Kypca B CHCTeME €CTECTBEHHO-HAY4YHBIX NUCIUIUIMH, a TaKKe B OMOJIOTMYECKUX HayKax.
Ienn u 3amaun Kypca. 3HaYeHUE NpeaMeTa Jis I[OHMMAHUS €IUHCTBA BCErO MKUBOTO U
B3aMMO3aBHUCHUMOCTH BceX yacTeil Ouocdepsl 3emiu. YPOBHH OpraHU3alUU >KU3HU: MOJIEKYISIPHO-
FEHETUYECKNM, KJIETOYHbI, TKAHEBBIM, OpPraHHbIA, OPraHU3MEHHBIN, NOMYJIAIMOHHO-BUIOBOM,
OouoreoreHoTUYeCKU U OuochepHbiii. EAMHCTBO XWMHUYECKOrO COCTaBa >KMBOH MaTepHH,
OCHOBHBIE TPYIIBI XUMUYECKHX JIEMEHTOB U MOJIEKYJI, 00pa3yroline )KHBOE BEUIECTBO OMOCHEPHI.
Krnerounoe cTpoeHne opraHu3MoB, HacensoIux 3emno. OOMEH BEUIeCTB U CaMOPEryIslus B
Oouonornueckux cucremax. CaMOBOCHpPOM3BEIEHUE; HACIEJCTBEHHOCTh WU M3MEHYMBOCTh Kak
OCHOBa CYIIECTBOBaHUS JKMBOM Marepuu. Poct u pasButue. Paznpaxxumocts; (QOpMbI
n30upaTenbHOM peaklMM OpPraHU3MOB Ha BHEIIHUE BO3JEHCTBUSA. PUTMUYHOCTH mpoleccoB
KHU3HEJIeATeNbHOCTH; OMOJIOTHYECKUE PUTMBI U UX 3HaYeHHE. J[MCKPETHOCTh HBOI'O BEIIECTBA U
B3alMOOTHOUIEHHS] YacTH W IEJIOT0 B OMocHcTeMax. DHEPro3aBHUCHUMOCTh KHUBBIX OpraHU3MOB;
¢dopmbl moTpedaenus sHeprun. L{apcTBa )KUBOW MPHUPOJIBL; KpaTKas XapaKTEPUCTHKA €CTECTBEHHOM
CUCTEMBI KJIacCU(PHUKAIMH )KUBBIX OpraHu3MoB. BuioBoe pazHooOpasue.
Jlemoncmpayus
CxeMbl, 0TpaXkarollye CTPYKTYphl LIAPCTB KUBON IMPUPOJIBI.
CTpyKTypHasi OpraHu3anus ’KUBbIX OPraHUu3MoOB
XUMHUYECKAA OPTAHU3ALUA KIIETKN
DneMeHTHBIN cocTaB KIJIETKH. PacpocTpaHEHHOCTh 3JIEMEHTOB, UX BKJaJ B 00pa3oBaHUE >KMBOM
MaTepud U OOBEKTOB HEXHMBOW MNPHUPOAbl. MaKpodaeMeHTbl, MHKPOIJIEMEHThl; MX BKIad B
o0pa3oBaHNEe HEOPraHWYECKUX M OPraHMYECKUX MOJIEKYNl XMBOIro BemlecTBa. Heopranuueckue
MOJIEKYJbl KMBOTO BellecTBa. Bona; ee xumuueckue cBoiictBa W Ouonoruyeckas poib. Comu
HEOPraHMYeCKUX KHUCJIOT, HUX BKJIaJ B oOOecreueHHe NpOIECCOB IKUIHEAEATEIBHOCTH U
noajaepkaHue romeocraza. Ponb  KaTMOHOB M aHMOHOB B 00ECNEUYEHHH IPOLIECCOB
KU3HEAEATENbHOCTH. OCMOC M OCMOTHYECKOE JaBJICHHE; OCMOTHUYECKOE IOCTYILUIEHUE MOJIEKYN B
kietky. OpraHuueckue MoOJeKyJbl. buonoruueckue mnonuMmepsl — O€IKH; HUX CTPYKTypHas
opranuzanus. OyHKIMK OETKOBBIX MOJEKYNI. YTJIEBOABI, UX CTPOEHHE M OHOJOrHYecKas poJib.
XKupbl — OCHOBHOM CTPYKTYpPHBIIl KOMIIOHEHT KJIETOYHBIX MeMOpaH U ucToyHuk >Hepruu. JJTHK —
MoJIeKy bl HacnenacTBeHHocTu. Pexymnukanus JIHK, nepenaua HacnencrseHHoi mHdopMarumn u3
MOKOJIEHUsI B TMoKosieHue. llepenada HaciencTBeHHOM HHpOpManMM W3 SAApa B LUTOILIA3MY;
tpanckpunuusa. PHK, ee crpykrypa wu ¢ynkuuu. HWHpopmanmMoHHBIE, TpaHCIOPTHHIE,
pubocomansubie PHK.
Jlemoncmpayus
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OObemMHbIE MOJENHM CTPYKTYPHOH OpraHu3anuy OHOJOTMYECKUX MOJMMEpPOB — OEIKOB U
HYKJIEMHOBBIX KHCJIOT, MX CpPAaBHEHHE C MOJEISIMU MCKYCCTBEHHBIX IIOJUMEPOB (HAIpumep,
HOJUBUHUIIXJIOPUIA).
OBMEH BEHIECTB U [TPEOBPA3OBAHUE SHEPI'MU B KJIETKE
OOmMeH BemiecTB U IpeoOpa3oBaHUE PHEPIrUU B KIeTKe. TpaHCHOPT BEIECTB Yepe3 KIETOUHYIO
memOpany. IluHo- w daroumro3. BHyTpukiIeTouyHOE mNHIIEBapEHHE W HAKOIUICHHE >HEPTUH;
paclienieHue TI0Ko3bl. buocuHTe3 0enKoB, )KUPOB U YTIIEBOJOB B KIIETKE.
CTPOEHME 1 ®YHKIIMUA KIJIETOK
ITpoxapuoTnueckue KiaeTku: ¢opma U pasMepbl. LluromazmMa OGakTepualbHOM — KIIETKH.
Opranuzanus Metaboian3Ma y nmpokapuoT. ['enernueckuii annapat 6akrepuii. CriopooOpa3oBaHHe.
PazMHoxeHne. MecTo U pojib IPOKapUOT B OMOLIEHO3aX. DyKapuoTndeckas kierka. [{utornasma
9YKApHUOTHYECKOW KiIeTKd. OpraHeiuibl IHUTOIUIA3MBl, WX CTpyKTypa W ¢(yHkiuu. LuTockener.
Bxitouenus um ux poip B Merabosn3Mme KieTok. KierouHoe sapo — LEHTp YHpaBieHUs
KHU3HEIEITENbHOCTbIO KIIETKU. CTPYKTYypbl KIETOUHOTO fjpa: slAepHas o000JI0YKa, XPOMATHH
(rerepoxpomatuH), AapbIKo. OCOOEHHOCTH CTPOEHUS PACTUTEIbHON KIEeTKU. JleleHHue KIETOK.
Knerku B MHOTOKIIETOYHOM opranu3me. [lonsaTre o muddepeHIpoBKe KIETOK MHOTOKJIETOYHOTO
opranuzMa. Murotuueckuil nuki: uarepgasa, penymaukanus JIHK; Muto3, ¢hazbsl MUTOTHYECKOTO
JEJICHUsT U TpeoOpa3oBaHus XpoMocoM. buosorumueckuit cMmpicia W 3HadeHHE MUTO3a (Oecrosoe
pa3sMHOXEHHE, POCT, BOCIIOJHEHHE KJIETOYHBIX MOTEPh B (DU3MOJIOTMYECKUX M IMATOJIOIMUYECKHX
ycioBusix). Knerounas teopust ctpoeHus OpraHu3MoB.
Jlemoncmpayus
[IpyHIMNUATbHBIE CXEMBl YCTPOICTBA CBETOBOTO M 3JIEKTPOHHOIO MHUKPOCKOINOB. (CXeMbl,
WUTIOCTPUPYIOIINE METO/IbI TPENapaTuBHON OMOXUMUHM U UMMYHOJIOIMU. Moaenu kieTku. Cxembl
CTPOEHHsI OPTaHOMJOB PACTUTEIBLHOM M JKMBOTHOM KJIIETOK. MuKponpenapaTsl KJIETOK paCTEHUH,
KMBOTHBIX M OJJHOKJIETOYHBIX I'puOOB. PUTypbl MUTOTUYECKOIO JIEJICHHs B KJIETKaxX KOpelIKa JIyKa
110/ MUKPOCKOIIOM U Ha cxeme. MaTepuaibl, paccka3plBaroliue o0 ouorpadusx y4yeHbIX, BHECIIUX
BKJIaJ] B pa3BUTHE KJIIETOUHOU TEOPHUHU.
Jlabopamopuvie u npakmuyeckue pabomuol
W3yuenue kineTok OakTepuil, pacTeHUI U )KUBOTHBIX HAa FTOTOBBIX MUKpOIpenapaTax.

Pa3mHoKeHNe 1 HHIMBHUAYAJIbHOE PA3BUTHE OPraHNU3MOB
PASMHOXEHHME OPI"TAHM3MOB
CymHocTb 1 (GOpMbI pa3MHOKEHHUSI OPraHU3MOB. becnonoe pa3MHOKEeHUE pAaCTEHUH U JKUBOTHBIX.
[TonoBoe pa3MHOXKEHHE >KMBOTHBIX M pacTeHHuil; oOpa3oBaHHE IMOJIOBBIX KJIETOK, OCEMEHEHHE U
OIJI0I0TBOpeHUE. buonornueckoe 3HaueHUE MOJIOBOTO pa3MHOXKeHHs. ['amerorenes. Ilepmombl
00pa3oBaHMs TOJIOBBIX KJIETOK: pPa3MHOKEHHE, POCT, co3peBaHHe (Meilo3) u ¢opMmHpoBaHUE.
OcobeHHocTu ciepMaroreHesa u oporeresa. Ono10TBOPEHHE.
Jlemoncmpayus
[InakaThl, WUIIOCTPUPYIOIIME CIIOCOOBI BETETATMBHOIO PA3MHOXKEHHUS IIJIOJIOBBIX JIEPEBHEB HU
OBOIIHBIX KyJIbTYp. Mukpormpenaparsl siinekiaerok. dotorpaduu, oTpaxarouiye pazHooOpasue
MIOTOMCTBA Y OJIHOM Maphl poUTENEH.
NHANBUAY AJIBHOE PA3BUTUE OPTAHM3MOB (OHTOI'EHE3)
OMOpuoHaNbHBI nepuoa pa3BuTusa. OCHOBHBIE 3aKOHOMEPHOCTH JIpoOJieHHs; oOpazoBaHuE
OJHOCJIOMHOrO 3aponplia — Omactynsl. [acTpynauus; 3aKOHOMEPHOCTH — 0Opa30BaHUS
JIBYXCIIOMHOTO  3apojblmia —  racTpyiasl. llepBuuHBIA  OpraHoreHe3 W JaJbHeHIIas
muddepeHpoBKa TKaHeH, opraHoB U cucteM. [locTamOproHaNbHBINH neproa pa3BuTus. Popmbl
MOCTAIMOPHUOHANBHOTO TIeproa pa3Butus. Henpsmoe pa3BuTHe; MONTHBIN U HEMOJIHBIN MeTaMop(do3.
buonornueckuii cmpicn pasButus ¢ meramopdozom. Ilpsimoe pasButue. PocT ompeneneHHblii u
HEONPEIETIECHHBIM.
Jlemoncmpayus
Tabnuupl, WUTIOCTpUpPYIOMKUE Tpoiiecc Meramopdo3a y OECIO3BOHOYHBIX (JKECTKOKPBUIBIX H
YenIyH4aTOKPbUIBIX HACEKOMBIX) ¥ TO3BOHOYHBIX (aM(puodmii).

HacJiencTBeHHOCTH M H3MEHYHUBOCTH OPraHNU3MOB
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3AKOHOMEPHOCTH HACJIEAOBAHN ITPU3HAKOB
Otkpeitue I'. Menaenem 3aKkOHOMEPHOCTEH HaclIe0BaHUs MPU3HAKOB. [ MOPUI0IOrHUECKI METO
W3yYeHHUs] HACJIEJCTBEHHOCTH. MOHOrMOpUIHOE M NOJUTHOPUAHOE CKpEIMBaHHE. 3aKOHbI
Menpens. HezaBucumoe U CliCIUIEHHOE HaciueAoBaHue. ['eHeTnueckoe onpeneneHue noa. I'enorun
KAaK LIeJIOCTHAsA cucTemMa. B3aumMoieficTBUE T'eHOB B ONIPENEICHUH IPU3HAKOB.
Jlemoncmpayus
Kapter xpomMocoM denoBeka. PomocioBHBIE  BBIJAIONIMXCA — NPEACTABUTENEH  KYJIbTYPBI.
XpOMOCOMHBIE aHOMAJIMH YeJIOBEKA U X (PEHOTHUITMYECKHUE MTPOSBICHUS.
Jlabopamopnvie u npakmuueckue pabomul
PemreHne reHeTu4ecKux 3aa4 U COCTaBIEHUE POJOCIOBHBIX.
3AKOHOMEPHOCTH USMEHYMBOCTHU
OcHoBHbIE (HOPMBI U3MEHYUBOCTH. | €eHOTHIINYECKass U3MEHYMBOCTh. MyTanuy. 3HaueHHe MyTalui
JUI1  TPAaKTUKU CEIbCKOro Xo3siiictBa M OuorexHosorud. KomOuMHATHBHAas H3MEHYMBOCTb.
OBOJNIOMOHHOE  3HAY€HWE  KOMOMHATMBHOM  W3MEHYMBOCTU.  DeHOTMUIHUYEcKas, WU
MoJU(UKAMOHHAsI, U3MEHYMBOCTb. Ponb yclioBMIl BHeWIHE cpeabl B pasBUTHM U INPOSBICHUU
IIPU3HAKOB U CBOMCTB.
Jlemoncmpayus
[Tpumeps! Mo (DUKATMOHHON N3MEHYUBOCTH.
Jlabopamopnvie u npakmuyeckue pabomul
[TocTpoeHue BapualmoOHHON KpUBOH (pa3Mephl JINCTHEB PACTEHUM, aHTPOIIOMETPUUYECKUE JAAHHbIE
yUammxcs).
CEJIEKIMS PACTEHUMH, )XKMBOTHBIX 1 MUKPOOPTIAHM3MOB
LleHTpBI IPOMCXOXKACHUS U MHOT00Opa3us KyabTYpHbIX pacTeHuid. CopT, mopoja, mramMmm. MeTo/isl
CEJICKLIMA pACTEHUHW W JKUBOTHBIX. JIOCTM)KEHMS M OCHOBHBIE HAIPABICHUS COBPEMEHHOMU
CCJIEKIIMM. 3HAUYEHUE CEJNEKUHMH Ul Pa3BUTUSA  CEIbCKOXO3AMCTBEHHOIO IPOM3BOACTBA,
MEAULIMHCKONW, MUKPOOMOJIOTUYECKON U APYTUX OTpACeil MPOMBIIIIEHHOCTH.
Jlemoncmpayus
CpaBHUTENBHBIN aHANNU3 MOPOJ1 AOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PaCTEHUHN U UX TUKHUX
npenkoB. Komiekuuu u npenapaTsl COPTOB KYJIbTYPHBIX PACTEHHM, OTIMYAIOLIMXCS HAUOOJIbIICH
IIJIOIOBUTOCTBIO.

JBOTION U KUBOT0 MUpa HA 3emJie
PA3BUTHE BUOJIOI'MU B JIOJAPBUHOBCKUI TTEPHO/]
PazButue Ouonoruu B JOJApBUHOBCKHMHA mepuoJ. [ocrmojJcTBO B Hayke NpeACTaBIeHUH 00
«M3HAYaIbHOU I1€JIECO00PAa3HOCTU» M HEM3MEHHOCTH XuBOW mpuponsl. Paborel K. Jlunnes no
CUCTEMATHKE PaCTEHUH U )KMBOTHBIX. DBommononHas teopus JK. b. Jlamapka.
Ilemoncmpayus
buorpaduu yueHsIx, BHECIIUX BKJIAJ B pa3BUTHE IBOJOLMUOHHBIX uael. Ku3nb u nesrenbHocTs XK.
b. JTamapka.
TEOPUA Y. JAPBMHA O ITPOUCXOXIEHNN BUJIOB IIYTEM ECTECTBEHHOI'O
OTBOPA
[Tpennoceiku Bo3HUKHOBeHHs yueHus Y. [lapBuHa: 1OCTHXKEHUS B 00JIAaCTH €CTECTBEHHBIX HAYK,
skcnienuioHHbI Matepuan Y. apsuna. Yuenue Y. JlapBuna 006 nckycCcTBEHHOM OoTOOpE. YUeHHe
Y. TapBuHa 0 ecTecTBEHHOM 0TOOpe. Bua — snemeHTapHas 3BONIONMOHHASA eAuHUIA. BeeoOrias
WHAUBUAYaJbHAas HW3MEHYMBOCTb W  M30BITOYHAs UYMCIEHHOCTh MOTOMCTBAa. boppba 3a
CYIIECTBOBAHUE M €CTECTBEHHBINH 0TOOD.
Ilemoncmpayus
buorpadus Y. Hapsuna. MapupyT 1 koHKpeTHbIe Haxoku Y. /lapBruHa Bo BpeMs MyTelIecTBUs Ha
Kopa0bie «buriby.
COBPEMEHHBIE IIPEJCTABJIEHUA Ob OBOJIIOLMMA. MHUKPOSBOJIIOLIA U
MAKPO3BOJIIOLNA
Bun kak reHeTM4eCKHM M30JIMPOBAHHAs CHCTEMA; PEHPOAYKTHBHAs H30JIMUS U €€ MEXAHU3MBI.
[TonmynsiuMoOHHAs CTPYKTypa BHIA; DKOJOTHYECKUE U T'E€HETUYECKUE XAPAKTCPUCTUKU IOIYJIALHUM.
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[Momynsimust — dsneMeHTapHasi SBOMIONMOHHAsA enuHuna. [yt u ckopocTh BHUI000pa3OBaHUS;
reorpaguueckoe M 3KOJIOrHYeckoe BHI000pa3oBaHue. | J1aBHbIE HAINPaBICHHUS 3BOJIOIMOHHOTO
npouecca. Apomopdo3, uavoaaanrtanus, ooOmas jgerenepanus. OCHOBHbIE 3aKOHOMEPHOCTHU
9BOJIIOLIMU: JIUBEPIreHIINs, KOHBEpreHIMsl, napauienusM. [IpaBuiia 3BoIOLMU Ipynn OpraHu3MoOB.
Pe3ynbrarhl 3BOJIONMU: MHOrOOOpasue BUAOB, OpraHHYEcKas ILeJIecO00pa3HOCTh, IMOCTEIIEHHOE
YCJIO)KHEHHUE OpraHu3aluy.

Ilemoncmpayus

CxeMbl, WITIOCTpUpPYIOIIUE Tpolecc reorpaduueckoro BumooOpasoBanus. JKHBbIE pacTeHUS H
KUBOTHbIE, TrepOapuM U KOJUIGKIMH, II0Ka3bIBAIOIIUE HWHAUBUIYAJIbHYI0 HW3MEHYMBOCTb U
pa3HooOpa3ue COpTOB KyJAbTYPHBIX PACTEHHH M MOPOJ JOMAIIHUX JKUBOTHBIX, & TAK)KE PE3YJIbTAThI
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHusi U pe3yibTaThl BUA000pazoBanus. [Ipumepsl
TOMOJIOTMYHBIX U aHAJOTMYHBIX OPraHOB, UX CTPOCHUS U IPOUCXOXKACHUS B OHTOreHese. Cxembl
COOTHOIIEHUS ITyTeH MPOrpecCHBHON OMOJIOrMYECcKOil 3BOMIOIMN. MaTepuaibl, XapakTepU3yolue
IIpE/ICTaBUTENIEH JKUBOTHBIX U PACTEHMH, BHECEHHBIX B KpacHyl0 KHUTY U HaXOSIIMXCS MOJ
OXpaHOI rocy1apcTBa.

Jlabopamopuvie u npakmuyeckue pabomuol

N3ydenue npucrnoco0IeHHOCTH OPTaHU3MOB K cpeJie OOuTaHUs.

W3ydyeHne M3MEHYMBOCTH, KPUTEPUEB BHUJA, PE3YJIbTATOB HCKYCCTBEHHOr0 OTOOpa Ha cOpTax
KYJIbTYPHBIX PACTEHUU.

[TPUCIIOCOBJIEHHOCTh OPTAHM3MOB K VCJOBHAM BHEIIHENW CPEJBI KAK
PE3VJIbTAT 5BOJIIOIINN

buonornueckuii mporpecc u Ouomornueckuii perpecc. IlpucnocoOuTenbHbIE 0COOCHHOCTH
ctpoenus. [IokpoBUTENbLCTBEHHAS! OKpacka MOKPOBOB Teja: CKPHIBAIOIAs OKpacka (OJAHOTOHHAS,
NBYXTOHOBas,  pacwieHswomas MW  [1p.); [Opejocreperaronias  OKpacka.  MHMHKpus.
[IpucnocoOuTenbHOE OBEIEHUE KUBOTHBIX. 3a00Ta 0 moToMcTBe. DU3NOTOTHYECKUE alanTaI|H.
OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH.

Jlemoncmpayus

Wnnmroctpaniuy, J€MOHCTPUPYIOIIME CTPOECHUE Tejla KUBOTHBIX M PACTUTEIbHBIX OPraHHU3MOB,
obecrieynBaroniee BBDKMBAHWE B THUIMYHBIX IS HHUX YCIOBHSX CyllecTBoBaHMA. Ilpumepsl
Pa3IMYHbBIX BUJOB MIOKPOBUTEIBCTBEHHOM OKPACKH Y )KMBOTHBIX.

Jlabopamopuvie u npakmuyeckue pabomuol

OO6cyxneHnre Ha MOJIEIISIX POJTU IPUCTIOCOOUTENBHOTO MMOBEICHUST )KUBOTHBIX.
BO3HUKHOBEHUE XU3HU HA 3EMJIE

Opranudeckuii MUp Kak pe3ylbTaT 3BOJIOUMU. BO3HUMKHOBEHHE M pa3BUTHE XU3HU Ha 3eMile.
Xumuueckuit, npeabuonorunueckuil (teopust akagemuka A. M. OmnapunHa), OMONOTHYECKHH U
COLIMAJIBHBIA OJTallbl Pa3BUTHUS KXUBOM Marepuu. DWIOr€HETUYECKHE CBSI3M B KUBOM IPUPOJE;
€CTEeCTBEHHas KJIacCU(UKAIUS )KUBbIX OPraHU3MOB.

Ilemoncmpayus

Cxembl BO3HUKHOBEHHMS OJHOKJIETOUYHBIX JYKapHOT, MHOTOKJIETOYHBIX OpPraHU3MOB, Pa3BUTHUSA
[IAPCTB PACTEHUMN U )KUBOTHBIX.

PA3BUTHUE )XM3HU HA 3EMIJIE

PasButre xn3HU Ha 3emile B apXeHCKYIO U POTEPO30UCKYIO 3pbl. IIepBrie ciiepl )KU3HU Ha 3emiie.
[TosiBneHne Bcex COBPEMEHHBIX TUIIOB OECIIO3BOHOUHBIX KUBOTHBIX. IlepBbie XopaoBbie. Pa3Butue
BOJHBIX pacTeHMil. Pa3BuTue xu3HM Ha 3emile B NAJCO30MCKYyr0 3py. IlosiBieHne u 3BOMIOLAA
CYXOIYTHBIX pacTeHuil. [lanmopoTHUKH, CEMEHHBIE NANOPOTHHUKH, TOJIOCEMEHHBIE pacTEHUS.
Bo3HUKHOBEHHE MMO3BOHOYHBIX: PbIO, 3€MHOBOJIHBIX, MPECMBIKAIOMIUXCSA. Pa3BuTue XU3HU Ha
3emiie B ME3030MCKYIO M KallHO30MCKYt0 3pbl. [losBiieHne U pacnipocTpaHeHHE NOKPBHITOCEMEHHBIX
pactenuii. BosHukHOBeHHME nTHII M Miekonurtaomux. [losBreHne W pa3BUTHE NPUMATOB.
IIpoucxoxaenue uenoBeka. MecTo uenoBeka B kUBOHM mpupone. CucreMaTHuecKoe IOJI0KEHUE
Buna Homo sapiens B cucreme )uUBOTHOTO Mupa. [Ipu3Haku u CBOMCTBA YelOBEKa, MO3BOJISIONINE
OTHECTH €r0 K pa3iMYHbIM CHCTEMaTHYECKUM TpyIIaM LapcTBa >KUBOTHBIX. CTaauu 3BOIIOLUN
YyeJoBeKa: JPEBHEUIIMN 4YeJNOBEK, JPEBHUM 4YEJIOBEK, NEpBbIE COBpeMeHHble toau. CBoiCTBa
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4yeJoBeKa Kak Owuosormueckoro Buja. IlomymsuvonHas crTpykTypa Buaa Homo sapiens;
YeJIOBEYECKHE PAChl; pacooOpa30BaHUE; €UHCTBO MPOUCXOXKIEHUS pac. AHTHHay4Has CYIIHOCTh
pacusmMa.
Jlemoncmpayus
Penponykuuu kaptun 3. Bypuana, orpaxarouux (ayHy u (uopy pasiauuHBIX 3p M IEPHOOB.
Cxembl pa3BUTUS LIAPCTB JKUBOM Npupoibl. OKaMEHENOCTH, OTIEYaTKH PACTEHHM B JPEBHUX
nopozaax. Mozenu CKeneToB 4eI0BeKa U MO3BOHOYHBIX KUBOTHBIX.

B3anMooTHOLIEHNS OpraHnu3Ma u cpelbl. OCHOBBI 3K0JIOTHH
BUOCODEPA, EE CTPYKTYPA U ®YHKIIMN
buocdepa — xwuBast obosnouka ranetsl. CTpykTypa 6uocdepsl. Kommonentsr 6unocgepsl: xuBoe
BEIIIECTBO, BUJJOBOI COCTaB, pa3zHOOOpa3ue U BKiIaJ B Ouomaccy. BMOKOCHOE M KOCHOE BELIECTBO
ouocdepst (B. 1. Bepnaackwuii). KpyroBopor BemecTB B mpupone. EctecTBeHHBIE coolmiecTBa
KMBBIX OpPraHu3MoB. buoreorneHo3pl. KoOMIOHEHTH! OHMOreOL€HO30B: MPOIYLEHThI, KOHCYMEHTHI,
penyueHTsl.  BHOIEHO3BI:  BHIOBOE pa3HoOOpasue, IUIOTHOCTh — MOMyIsinui, Ouomacca.
Abunornueckue ¢aktopsl cpenbl. Ponb Temmeparyphl, OCBEIIEHHOCTH, BJIQXHOCTH M JAPYIHX
(bakTOpOB B JKMU3HEAEATEIHBHOCTH COOOIIECTB. MHTEHCHBHOCTh JeHCTBUS (AKTOPOB CpEIbI;
orpaHuuMBarouMii  ¢pakTop. BzaumoneiictBue (GakTOpoB cpenbl, Mpenenbl  BBIHOCIHUBOCTH.
buotnueckue ¢akropsl cpeabl. Llenm u cetw nuTaHUS. DKOJOTMYECKUE IUPAMHJIbL: YHUCEI,
6uomaccel, 3Heprun. CmeHa 6uoneHo30B. [IpuunHbl cMeHbl OMOLIEH030B; (POPMHUPOBAHHE HOBBIX
coobmiectB. DopMBI B3aMMOOTHOLICHWH MEXAYy OpraHu3Mamu. [lO3UTHBHBIE OTHOILICHHUS —
cUMOHMO3:  MYTyaJlu3M, KOOIlepauusi, KOMMEHCaIM3M. AHTHOMOTHYECKME  OTHOILICHMS:
XUIIHUYECTBO, ITApa3UTU3M, KOHKYpEeHIUA. HelTpanbHble OTHOIIEHUS — HEUTPAIU3M.
Jlemoncmpayus
CxeMbl, WILTIOCTPUPYIOIINE CTPYKTYPY OMochepbl U XapaKTepU3YIOIIUE €€ OTICIbHbIE COCTABHBIC
yacTtd. TaOmuibl BUAOBOIO COCTaBa U pazHOOOpa3usi >KUBBIX OpPraHu3MoB Ouochepsl. Cxembl
KpyroBopoTa BellecTB B npupoze. KapTbl, oTpaxaromue reolorHyecKyl0 HCTOPUI0 MATEPUKOB,
pacrpoCTPaHEHHOCTh OCHOBHBIX OuoMOB cymu. Juadunasmbl U kuHOouiabMbl  «buocdepar.
[Tpumepsl cuMOM03a MEKy IPEICTABUTENSIMH PA3IMYHbIX APCTB KUBOM MPUPOIBIL.
Jlabopamopnvie u npakmuyeckue pabomul
CocraBiieHne cxeM nepeiauy BeIEeCTB U dSHEpruu (Lernel MuTaHus).
N3ydeHne u onnucaHue 5KOCUCTEMBI CBOEH MECTHOCTH, BBISIBIEHUE THUIIOB B3aUMOJEHCTBUS Pa3HbIX
BHUJI0OB B JaHHOH DKOCHCTEME.
BMOC®DEPA N YEJIOBEK
[IpupoaHbie pecypchl U UX UCIOIb30BaHHE. AHTPOIIOT€HHbIE (PAKTOPBI BO3AEHCTBUS Ha OMOIIEHO3bI
(ponb 4yenoBeKa B MPHUPOJE); MOCIECACTBUS XO3AWCTBEHHOHN NeATENbHOCTH uenoBeka. [IpolieMsl
PaIMOHAIBLHOTO MPUPOAOIOJIB30BAHNSA, OXpaHbl MPHUPOBL: 3alIUTa OT 3arpsA3HEHHM, COXpaHEHHE
STAJIOHOB U NaMATHUKOB MPUPO/IbI, 0OecrieyeHne NPUPOAHBIMU PECypcaMH HaceNeHHs MJIaHEThI.
Ilemoncmpayus
KapTsl 3anoBegHBIX TEPPUTOPUI HAIIEH CTPAHBI.
Jlabopamopnwie u npakmuyeckue pabomul
AHanu3 U OLEHKA MTOCIEACTBUM EATEIBHOCTH YEI0BEKA B SKOCUCTEMAX.
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PA3JIEJI 111

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEAMETA «bHOJIOI' U51»

5 kaace
No Tema KosmuectBo
4yacoB
1 JKuBoii OpraHusM: CTPOCHHUE U U3y4YEHUE 8
2 MHoroo6pasue >KHBbIX OpraHU3MOB 14
3 Cpena oOuTaHus )KUBBIX OPraHU3MOB S)
4 UYenoBek Ha 3emiie 7
Uroro 34
6 kaacc
e Tema KoimnuecTBo
4acoB
1 CTpoeHHUE U CBOMCTBA KUBBIX OPTaHU3MOB 11
2 KuzHenesTeIbHOCTh OPraHu3MOB 18
3 Opranusm u cpena 2
4 PesepBHOeE Bpems 2
Wroro 34
7 kaacce
e Tema KosmuectBo
4yacoB
1 Bseneune 3
2 I{apctBOo baktepun 3
3 [apcTo ['pu6sI 4
4 IHapctBo Pactenus 16
5 ITapctBo J)KuBOTHBIE 38
6 Bupycsl 2
7 3aKIOueHNe 1
8 PeszepBHOE Bpems 1
Hroro 68
8 ki1ace
e Tema KonuyectBo
4acoB
1 MecTo JenoBeka B CHCTEME OPTaHNYECKOTO MUPa 2
2 [IpoucxoxaeHue yenoBeka 2
3 Kpatkast uctopusi pa3BUTHS 3HAHUN O CTPOSCHUU W (PYHKIMSAX OpPTaHU3Ma 2
YeloBeKa
4 O6mmit 0630p cTpoeHus U GYHKIMK OpraHn3Ma 4eJIoBeKa 4
5 Koopaunamus u perynsuust 10
6 Ornopa 1 IBMKECHHE 8
7 BryTtpennss cpega opranmnzma 3
8 Tpancnopr BemiecTs 4
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9 Jpixanue 5
10 [TumeBapenue 5
11 OOMeH BelecTB U YJHEPTUU 2
12 Brigenenue 2
13 | ITokpoBsI TeNIa 3
14 Pa3MHoxeHue u pa3BuTHE 3
15 Briciias HepBHas nesTEIbHOCTD 5
16 | YenoBek U ero 310pOBbE 4
17 PezepBHOE Bpemst 4
Hroro 68
9 ki1acc
No Tema KoumuectBo
4acoB
1 Beenenue 3
2 CrpyKTypHasi opraHu3aius KMBbIX OPraHU3MOB 11
3 Pa3smHOXeHNe U MHANBUAYAIBHOE PAa3BUTHE OPraHU3MOB 4
4 HacneacTBeHHOCTh M N3BMEHYHMBOCTh OPraHU3MOB 17
5 DBOJIIOLIMS )KUBOT'O MUpa Ha 3emiie 19
6 B3aumooTHomeHus opranusma u cpejibl. OCHOBBI DKOJIOTHN 8
7 PezepBHOE Bpemst 4
Hroro 66
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