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IInanupyemMble pe3yJbTaTbl OCBOCHHS Yy4e0OHOI0 MpeaMera
BBenenue B 0M0JI0THIO
Jluunocmmuuie pezyromamot.
—®opmupoBaHre OTBETCTBEHHOI'O OTHOIICHUS K 00YUEHHUIO;
—opmupoBaHue Mo3HABATENbHBIX HHTEPECOB K MOTUBOB K O0YUEHUIO;
—opMupoBaHrEe HABBIKOB IMOBEJCHHS B PUPOJIE, OCO3HAHMSI LIEHHOCTU KHUBBIX O0BEKTOB;
—OCO3HaHHUE IEHHOCTH 3/I0pPOBOT0 M 0€301acHOro 00pasa KHU3HH;
—opMupOBaHUE OCHOB IKOJIOTUYECKOUN KYIbTYPHI.
Memanpeomemmubwie pe3ynomamaol:
Yuawuecs oondcnel ymemo:
—TIPOBOIUTH MPOCTEHIIINE HAOIIOCHHS, H3MEPEHHUSI, OTIBITHI;
—CTaBUTh YUEeOHYIO 3a/1a4y MO/l PYKOBOACTBOM yUHUTEIS;
—CHCTEeMaTU3UPOBaTh U 0000IIaTh pa3HbIe BUIBI HH(OpMAIUH;
—COCTaBJIATH IJIaH BBINOJIHEHUS yueOHOU 3a/1auu;
—TIPOBOIUTH MPOCTEHINTYIO KJIACCH(PUKALINIO KHUBBIX OPIraHU3MOB I10 OTAEIBHBIM LIAPCTBAM;
—HCIOJIb30BaTh IOTOJHUTEIbHBIE HCTOYHUKY WH(GOPMAIUU 7S BBIMOJIHEHUS Y4eOHOU 3a1auH;
—CaMOCTOATENIbHO TOTOBUTh YCTHOE COOOIIEHNE HA 2— 3 MHH.;
—HaXOJUTh U UCIOJIb30BATh IPUUUHHO - CJIEICTBEHHBIC CBS3U;
—opmynupoBaTh U BBIABUTATH MPOCTEHININE THITOTE3BI;
—BBIJIENIATh B TEKCTE CMBICTIOBBIC YaCTH M 03arJIaBlIMBATh UX, CTABUThH BOMPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHUH C TIOCTABICHHOH 3a/1a4eH;
—COCTaBJISITh MPOCTOM U CIOXKHBIN IJIaH TEKCTa;
—Yy4acTBOBAaTh B COBMECTHOM JI€STENbHOCTH;
—paboTaTh ¢ TeKCTOM Haparpada u ero KOMIOHEHTaMU;
—Yy3HaBaTh U3y4aeMble OOBEKTHI Ha TA0IHIIAX, B TIPUPOJIC.

IIpeomemmnuie pezynvmamut 00yuenus

Yuawuecs oonxcnvl snams:

—OCHOBHbBIE TPU3HAKHU )KMBOW MPUPOJIBI;

—YCTPOMCTBO CBETOBOI'O MUKPOCKOIIA;

—OCHOBHbBIE OPTaHOUIbI KIIETKH;

—OCHOBHBIE OPIraHUUYECKNE U MUHEPAJIbHBIE BEIIECTBA, BXOJAIINE B COCTAB KIIETKH;

—BEAYIIMX €CTECTBOMCIBITATENEN U UX POJIb B U3yUYEHUH PUPOIBL;

—CYILECTBEHHbIE IPU3HAKU CTPOCHUS U KUZHEIEATEIIbHOCTH U3y4aeMbIX OMOJIOTHYECKUX OOBEKTOB;
—OCHOBHbBIE TPU3HAKHU MPEJCTABUTENEH LAPCTB )KUBOU MTPUPOJIBI;

—OCHOBHBI€ Cpe/ibl OOMTaHUS KUBBIX OPraHU3MOB;

—TpUPOIHBIE 30HBI HAIIEH IIIAHEThI, UX OOUTaTENeH;

—TIpe/IKOB YeI0BeKa, UX XapaKTepPHbIE YepThl, 00pa3 KHU3HH;

—OCHOBHBIE IKOJIOTUYECKUE TIPOOJIEMBI, CTOSIIUE MEPE] COBPEMEHHBIM UEJIOBEUECTBOM,;
—TpaBujIa MOBEJEHUS YEJI0BEKA B ONIACHBIX CUTYALUSAX IPUPOJIHOIO IPOUCX 0K ICHUS;
—TpocTeiiue crnocoObl OKa3aHus MEPBOM MOMOIIY MPU 03KOTaX, 0OMOPOKEHUH U JP.

Yuawueca oonscnvt ymems:

—OODBICHATH 3HaU€HNE OMOJIOTMYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU;

—XapaKTepHU30BaTh METO/Ibl OMOJIOTUYECKUX HCCIIEJOBAHUM;

—paboTaTk C JIyIOi U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TaOJIMIIaX U MUKpOIIpernapaTax OCHOBHbIE OPTaHOU bl KIETKHU;

—OOBICHATH POJIb OPraHUUECKUX U MUHEPAJIbHBIX BEUIECTB B KJIETKE;

—Cc001r01aTh MpaBUIIa IOBEACHUS U paboTHI ¢ MpUOOpaMH U MIHCTPYMEHTAaMH B KaOMHeTe OMOJIOTHH;
—OIpeaeaTh NPUHAAIEHKHOCTh OMOIOTHUYECKUX OOBEKTOB K OJJHOMY U3 IIAPCTB )KUBOW MIPUPOJIBI;
—YyCTaHaBJIMBaTh YEPTHI CXO/ACTBA U PA3JINYMS y IPEJICTABUTENIEH OCHOBHBIX LIapCTB;
—pa3nuyarh U3y4eHHbIE OOBEKTHI B IPUPOJIE, HA TaOINIIaX;

—YyCTaHaBJIMBATh YEPThI IPUCIIOCOOIECHHOCTH OPraHU3MOB K cpeie OOMTaHus;

—O0OBSACHATH POJIb MPEJICTABUTENICH [IAPCTB KUBOW MPUPOIBI B )KU3HU YEIOBEKA;

—CpaBHMBATh Pa3JIMYHBIE CPE/Ibl OOUTAHUS;

—XapaKTepPU30BaTh YCIOBHS KU3HHU B PA3IMYHBIX CpEax OOUTAHMUS,



—CpaBHMBATH YCIOBUS OOMTAaHUS B PA3IMYHBIX IPUPOJHBIX 30HAX;

—BBIABJISITh YEPTHI IPUCIIOCOOIEHHOCTH KUBBIX OPIraHU3MOB K OIPEICIIEHHBIM YCIOBHM;

—TIIPUBOJUTH IPUMEPBI 0OUTaTENEe MOpeil 1 OKEaHOB;

—Ha0JI0JaTh 32 KUBBIMH OpPraHU3MaMU;

—OOBACHATH IPUYUHBI HETATUBHOTO BIMSHUSA XO3IHCTBEHHOH JIEATETLHOCTH YeJIOBEKa Ha MPUPO.Y;
—OOBACHATH POJIb PACTEHHUH U )KUBOTHBIX B )KU3HU YEJIOBEKA;

—000CHOBBIBaTh HEOOXOAMMOCTh MPHHATUS MEp IO OXpaHEe >KUBOH NPUPOABI; COONIOAATh IMpaBHIIA
IIOBE/ICHHUS B IIPUPOJE;

—pa3nuyarh Ha )KUBBIX 00bEKTaX, TAOIHIIAX OMACHBIC /Ul KU3HU YeJIOBeKa BUbl PACTEHUHN U )KUBOTHBIX;
—BECTH 3/I0POBBII 00pa3 KU3HU U TIPOBOIUTH OOPHOY C BPEIHBIMU MTPUBBIYKAMU CBOMX TOBAPUIIICH.
7KuBoii oprannsm

Jluunocmmuuie pezynomamol 00yuenus

—®opmupoBaHre OTBETCTBEHHOI'O OTHOIIEHUS K 00YUEHHIO;

—opMupoBaHrEe TO3HABATEILHBIX HHTEPECOB M MOTUBOB, HAIIPABJIICHHBIX HA U3YUEHHUE TIPOTPaMM;
—Ppa3BUTHE HABBIKOB OOyUYCHHUS;

—opMupoOBaHUEe CONMATBHBIX HOPM U HABBIKOB ITOBEJICHHS B KJIacce, IKOJIE, JOMa U JIp.;
—opMupoBaHue U 100poKeTaTeNbHbIE OTHOUICHHS] K MHEHHIO IPYTOr0 YelIOBEKa;

—(opMupOBaHNEe KOMMYHHKATUBHOW KOMIICTCHTHOCTH B OOIIEHUHM U COTPYJHUYECTBE CO CBEPCTHUKAMHU,
YUUTENSIMH, TOCTOPOHHUMH JIFOJIbMU B TIpOIecce y4eOHO, 0OIIECTBEHHON U IPYroi AesITeNbHOCTH;
—OCO3HaHHUE IEHHOCTH 3JI0POBOT0 M 0€301acHOr0 00pa3a KHU3HH;

—O0CO3HAHUE 3HAUYCHHUS CEMbU B )KM3HH YEIOBEKA,

—YBaXUTEIILHOE OTHOIIEHUE K CTAPIIMM U MIJIAJIIITIM TOBAPHILAM.

Memanpeomemmnule pe3yiomamol 00y4eHus

VYyamuecs 107KHBI yMETD:

—OpPraHU30BbIBAaTh CBOIO YUEOHYIO 1€ATEIbHOCTh;

—IUTAaHUPOBATH CBOIO JICSITEIIBHOCTD MO PYKOBOJACTBOM YUUTEIIS;

—COCTAaBJISITh IJIaH pPabOTHI;

—paboTaTh C TOTOTHUTEILHBIMA HCTOYHUKAMA HWH(POPMAITUH;

—OCYIIECTBIATH MOUCK JOMOJIHUTEIHHON HHGOPMAITUU Ha OyMaXKHBIX U SJIEKTPOHHBIX HOCUTEISIX;
—IaBaTh OMPEICTICHUS;

—paboTtaTk ¢ OMOIOTHYECKUMHU O0BEKTAMHU;

—Yy4acTBOBAaTh B IPYNIOBOM paboTe (Masas rpymnmna, Kjiacc);

—paboTaTk ¢ TeKCTOM Haparpada u ero KOMIOHEHTaMU;

—COCTaBJISITh TUIAH OTBETA;

—COCTaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AEIbHBIE CMBICTIOBBIC YaCTH, €TaTh MOA3ar0JI0BKH;
—Yy3HaBaTh U3ydyaeMble 0OBEKTHI Ha TAOIHIIAX;

—OILIEHUBATh CBOM OTBET, CBOIO PaboTYy, a Takke pabOTy OJTHOKIACCHUKOB;

Ilpeomemmnuvie pezynomamaol 06yuenus

Yuawueca oonscnor 3nams:

—CYTh OCHOBHBIX TIOHSTHI U TEPMUHOB;

—OCHOBHBIC OPTaHOU[bI KJICTKH, TKAHU PACTCHHUN U KUBOTHBIX, OPTaHbl U CUCTEMBl OPTaHOB PACTEHHUH U
KUBOTHBIX;

—CTpoeHHe yacTel modera, OCHOBHBIX OPTaHOB U CHCTEM OPTaHOB KUBOTHBIX, YKa3bIBaTh HX 3HAYCHHE,
—aByusHAe (AKTOPOB CPEbI Ha KUBBIC OPTaHU3MEI;

—XapakTep B3aMMOCBS3€i MKy KUBBIMUA OpPTaHU3MaMH B IPUPOTHOM COOOIIECTBE;

—CTPYKTYpY MPUPOJTHOTO COOOIIECTRA.

Yuawueca oonscnot ymems:

—pacrno3HaBaTh W MOKAa3bIBaTh HA TAOIWIIAX OCHOBHBIC OPTaHOW[IbI KIIETKH, PACTUTEIBHBIC U YKHBOTHBIC
TKaHU, OCHOBHBIE OpTaHbl U CUCTEMbI OPraHOB PACTEHUM U )KUBOTHBIX;

—MHCCIIeI0OBAaTh CTPOCHUE OCHOBHBIX OPT'aHOB PACTEHUS,

—OMpPEIEIATh YEpPThl pa3JIUUUs B CTPOCHUU PACTUTENHLHON U 5KUBOTHOU KIIETOK;



—YyCTaHaBJIMBATh B3aUMOCBA3b MEXK/ly CTPOCHHUEM Mo0era U ero (pyHKIUIMH;

—IHCCcNe0BaTh CTPOSHHE YacTel mobera Ha HaTypaIbHBIX 00bEKTaxX, ONMpPeNesaTh UX Ha Ta0IuIIax;
—000CHOBBIBaTh Ba)KHOCTh B3aUMOCBSI3U BCEX OPraHOB M CHCTEM OPraHOB JJIsi 00€CIeUeHUs LEeTOCTHOCTH
Opranusma.

—ONpeAenaTh U MOKa3blBaTh Ha TAOJHMIIE OpraHbl U CHUCTEMBI, COCTABIISIOLINE OPraHU3Mbl pacTeHUl U
KUBOTHBIX;

—OOBSACHATH CYLTHOCTh OCHOBHBIX IPOLIECCOB )KU3HEACATEILHOCTH OPTaHU3MOB;

—O00O0CHOBBIBaTh B3aUMOCBSI3b MIPOLIECCOB KUZHEAEATEIIBHOCTH MEXKIY CO00ii;

—CpaBHUBATH IIPOLIECCHI KUZHEAESATENbHOCTH Pa3IMUHbIX OPIraHU3MOB;

—mHa0aroaaTh 3a OMOJIOTHYECKUMU MPOIIECCaMU, ONUCHIBATh UX, J1€JaTh BHIBOJIBI;

—MCCIIEA0BAaTh CTPOCHUE OTAEIBHBIX OPIraHOB OPraHU3MOB;

—puKCHPOBaTh CBOM HAOIIOACHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

—co0JIr01aTh TIpaBUIia TIOBEICHUS B KaOMHETEe OUOJIOTHH.

MHuoroo0pa3ue ;KUBbIX OPraHu3MoOB

Jluunocmmuuie pezynomamol 00yuenus

—Pa3zButue u popmMupoBaHue HHTEpEca K U3YUYESHUIO TPUPOJIbI;

—Ppa3BUTHE UHTEIUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

—BoOCIUTaHuE OEPEKHOT0 OTHOILEHUS K MPUPOoIe, HOPMUPOBAHHUE HKOJIOTMYECKOTO CO3ZHAHNUS,
—TMpU3HAHNUE BBICOKOMN IIEHHOCTH JKU3HM, 3/I0POBbSl CBOETO U APYTUX JIIOJEH;

—pa3BUTHE MOTHBAIMH K MOJTYYSHHUIO HOBBIX 3HAHUU, TajbHEHIIEMYy U3yYEHUIO €CTECTBEHHBIX HAYK.
Memanpeomemmnule pe3yibmamot 00yueHus

Yuawueca oonrncuvt ymems:

—J1aBaTh XapaKTEPUCTHKY METO/I0B H3yYCHUST OMOIOTUIECKIX O0bEKTOB;

—pa3pabaTbIBaTh IJIaH - KOHCIIEKT TEMBbI, UCIIONB3YS pa3Hble HCTOYHUKU HHPOPMAIIHH;

—TOTOBHUTH yYCTHBIE COOOIEHNS U MHUCbMEHHBIE pedepaTsl Ha OCHOBE 0000ImeHusT nHpopMayu yaeOHUKa
U JIOTIOJIHUTENBHBIX HCTOYHUKOB;

—BBINOJIHATH Ja0OPATOPHBIE PaOOTHI 10T PYKOBOACTBOM YUUTEIS;

—CpaBHUBATH [IPEICTAaBUTENIEH PA3HBIX TPYII PACTEHUH, 1€JaTh BBIBOABI HA OCHOBE CPaBHEHMS;
—OLIEHUBATh C 3CTETUYECKON TOYKU 3pEHUS MPEACTaBUTENCH paCTUTEILHOTO MUPA;

—HaXOJUTh WH(GOPMAIIMIO O KUBBIX OPTaHM3MAaxX B HAYYHO - TOMYNISAPHOU JTUTEpaType, aHaTU3UPOBATh U
OIICHUBATh €€;

—Ha00JaTh U OMUCHIBATh Pa3IMYHBIX IPEJCTaBUTENEH )KUBOTHOTO MUPA;

—HaXOMTh B PA3JIMUHBIX HCTOYHUKAX HEOOXOIUMYIO HH(OPMAIUIO O )KUBOTHBIX;

—Wu30UpaTeNbHO OTHOCHUTHCS K OHMOJOrHYecKod HHGOpMAIMU, COJEpKalleldcs B CPEACTBAX MacCOBOU
uH(pOpMaINH;

—CpaBHMUBATH )KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKHX TPYII MEXIY CO00ii;

—BBISABJISITh IPU3HAKU CXO/ICTBA U PA3JINYMs B CTPOCHUH, 00pa3e KU3HU U MOBEJICHUH KUBOTHBIX;
—paboTaTh C JAONOJHUTEIBHBIMU HMCTOYHUKAMU HH(OpPMAIMK, MCIOJB30BaTh JUIs MOKMCKa HWH(OpManuu
BO3MOXXHOCTH VHTEpHETA;

—000011aTh U JeNaTh BBIBOBI [0 U3YYEHHOMY MaTepHainy;

—TIPeJICTaBIISATh U3yUECHHBIM MaTepHrall, UCIOb3ys BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.
Ilpeomemmnbwie pe3ynomameol 00yuenus

Yuawueca oonscnor 3nams:

—CTpPOEHHE U OCHOBHBIE MTPOLIECCHI KUZHEAEATEIIbHOCTH OaKTepHil U rpuOoB;

—pa3Hoo0pa3ue U pacnpocTpaHeHue OakTepuil 1 rpudoB;

—pouib 6akTepuii U TpUOOB B PUPOJIE U )KU3HU YEJIOBEKA;

—MeTO/IbI NPOPHUIAKTUKY HH(EKIIMOHHBIX 3a00I€BaHU.

—OCHOBHbBI€ TOHSITHSI, OTHOCSIIIIMECS K CTPOCHHUIO TPOKAPUOTUYECKON M SYKapUOTHYECKOH KJIETOK;
—OCHOBHBIE METO/IbI U3YUECHHUS PACTCHU;

—OCHOBHBI€ TPYMIIbI PACTEHUN, OCOOEHHOCTH UX CTPOEHUS U KU3HEAESITeIbHOCTH, MHOT0OOpasue;
—O0COOCHHOCTH CTPOCHUS M KU3HEIEATSILHOCTH JTUIIAHIKOB;

—poJb pacTeHuil B Onocepe U )KU3HU YEIOBEKa,;

—IIPOUCXOXKICHUE PACTEHUH U OCHOBHBIE ATAIlbl Pa3BUTHUS PACTUTEIBHOIO MUpA.

—TIpU3HAKU OpPraHu3Ma Kak LEJIOCTHON CUCTEMBI;



—OCHOBHBIE CBOMCTBA KUBOTHBIX OPraHU3MOB;

—CXOJICTBO M PA3IHYMSI MEKAY PACTUTEIBHBIM M )KMBOTHBIM OpPTraHU3MaMH;

—TIpU3HAKH, OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI IPOCTEHIINX, UX 3HAYCHUE B 9KOJIOTUYECKUX CUCTEMAX;
—Iapa3UTHYECKUX MPOCTEHIINX, BBI3bIBAEMbIE UMM 3a00JICBaHUS y YEJIOBEKAa U COOTBETCTBYIOILIHE MEPHI
npOopUIAKTUKY.

—COBPEMEHHBIE NIPEICTABICHHUS O BOSHUKHOBEHUH MHOTOKJIETOYHBIX KUBOTHBIX;

—o0011yI0 XapaKTepUCTUKY TUIa KuieyHononocTHeIE;

—o0myro xapakrepuctuky tuna [linockue uepsuy;

—o011y10 XapakTepucTuky Tuna Kpyrisie uepsu;

—o0myro xapakrepucTuky Tuna Kosipuarsie yepsu;

—O0O0IIyI0 XapaKTEepUCTUKY THIIa YIEHUCTOHOTHE;

—O00I1yI0 XapaKTepUCTHKY TUIIa XOPJIOBHIE;

—COBpPEMEHHBIE MPEJICTABICHHUS O BOSHUKHOBEHHH XOPJIOBBIX KUBOTHBIX;

—OCHOBHBIE HAITPABJICHUS SBOJIOIMU XOPIOBBIX;

—o00I1y10 XapaKTepUCTHKY Hajkiacca PoIObr;

—O0O01IYyI0 XapaKTepUCTUKY Ki1acca 3eMHOBOJIHBIE;

—o0011y10 XapakTepucTHKy Kiacca IIpecMbikaromniuecs;

—O00IIyI0 XapaKTepucTHKy Kiacca [IThibr;

—O0O01IYyI0 XapaKTepUCTUKY Kiacca MIileKonuTaromue.

—TPUMEHSATH NIOJyYEHHbIC 3HaHUS B TOBCEIHEBHOM JKU3HU.

Yuawueca oonscnvt ymems:

—/1aBaTh OOILIYIO0 XapaKTepUCTUKY OakTepuil u rpu0oB;

—O0OBACHATH CTPOCHUE TPHOOB U JIMIIAHHUKOB,;

—TPUBOAUTD IIPUMEPHI PACHPOCTPAHEHHOCTU IT'PUOOB U JINIIANHUKOB,;

—XapakTepU30BaTh pojib IPUOOB U JIMIIAHHUKOB B OMOIIEHO3aX;

—OIpeiesaTh HECheJ0OHBIE UIANIOYHbIE TPUOBI;

—O0OBACHATH POJIb OaKTepHuil U TpUOOB B MPUPOJIE U KHU3HH YeTIOBEKa.

—/1aBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTEIBHOTO 11apCTBA;

—O0OBACHATH POJIb pacTeHUi B Onocdepe;

—/1aBaTh XapaKTEPUCTUKY OCHOBHBIX I'PYIII PAaCTCHMIA;

—OOBSACHATH IPOUCXOKICHNUE PACTEHNUI 1 OCHOBHBIE 3TAIlbl PA3BUTHUS PACTUTEIBHOTO MUPA;
—XapaKTepHu30BaTh paclpoCTpaHEHHE PACTEHUM B Pa3IMUHBIX KJIMMAaTHUECKUX 30HAX 3eMJIH;
—TIPeJICTABIISATh 3BOIOLMOHHBIN MTyTh Pa3BUTHS )KUBOTHOT'O MUpa,

—KJ1accu(pUIMPOBATh )KUBOTHBIE OOBEKTHI [0 UX MPUHAIEKHOCTH K CUCTEMATUYECKUM TPYIIIaM;
—TIPUMEHSATH JIBOIHbIE Ha3BaHUS )KUBOTHBIX MPH MOATOTOBKE COOOILEHUH, JOKIAI0B, TPE3EHTALHIA;
—OIpeiesaTh CHCTEMAaTHYECKYIO TPUHAITIC)KHOCTh JKUBOTHBIX K TOM WJIM MHOW TaAKCOHOMUYECKOU IpyIIe;
—Ha0J01aTh 32 NOBEJCHUEM )KUBOTHBIX B IIPUPOJIE;

—OOBSCHITH B3aMMOCBA3b CTPOEHUS U (QYHKIIMI OPraHOB U HUX CUCTEM, 00pa3a *HU3HU U Cpebl OOUTaHUS
KUBOTHBIX;

—TIOHUMAaTh B3aUMOCBSI3H, CIIOKHUBIIMECS B IPUPOJIE, U UX 3HAYEHHE JUISI SKOJIOTHUYECKUX CHUCTEM;
—BBIIETIATH KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY, 1 cHOCOOCTBOBATh COXPAHEHUIO UX YHCICHHOCTH U
MECT OOUTaHUS;

—OKa3bIBaTh MEPBYI0 METUIIMHCKYIO IIOMOIIb IPH YKYCaX OMACHBIX WU SIOBUTHIX )KUBOTHBIX;
—HCIOIb30BaTh MEPHI MPOPUIAKTUKY MTapa3UTapHBIX 3a00JI€BaHUM;

—OOBACHATH 3HAUEHUE 300JI0IMUECKUX 3HAHUN JUIS COXpAHEHHUs KU3HU Ha IUIaHEeTe, pa3BEICHUs PEIKUX U
OXPaHSEMBIX KHBOTHBIX, BEIBEJICHHSI HOBBIX ITOPO/T )KHBOTHBIX;

—MCIIOJIb30BaTh 3HAHUS B ITOBCEIHEBHOMN )KU3HHU.

YeroBek

JIuunocmmuvie pesyromamol 00yueHus

—®opmupoBaHre OTBETCTBEHHOI'O OTHOUIEHUSI K YUEHHUIO, TPYY;

—popmMupoBaHUe 1IETOCTHOTO MUPOBO33PEHHUS;

—opMupoBaHUEe 0COZHAHHOCTH U YBAXHUTEIHHOTO OTHOLICHUS K KOJUIETaM, APYTHM JIIO/IIM;
—opMupoBaHrEe KOMMYHUKAaTUBHON KOMITETEHLIUU B OOILIEHUH C KOJUIEraMH;

—opMupoBaHUEe OCHOB 3KOJOTMYECKON KYIbTYPHI.



Memanpeomemmuie pe3ynbmamol 00yueHus

Yuawueca oonscnor ymemon:

—IUJIaHUPOBATh COOCTBEHHYIO YUEOHYIO AESTEeNbHOCTh KaK CaMOCTOSITENIbHO, TaK U TOJ PYKOBOJCTBOM
YAUTEIIS;

—Yy4acTBOBAaTh B COBMECTHOM AESITENbHOCTHU (paboTa B MaJIbIX IpyMIax);
—paboTaTh B COOTBETCTBHUH C MTOCTABICHHOW 3a/1a4eii, MJIaHOM;

—BBIJICJISATh [VIABHBIE U CYILIECTBEHHBIC MPU3HAKU MTOHSITHIA;

—COCTaBJISITh ONTUCAHKNE OOBEKTOB;

—COCTaBJISITh POCTHIE U CIOXHBIE IUIAHBI TEKCTA;

—OCYIIECTBIIATH MOUCK U 0TOOP MHPOPMAITUH B TOTIOTHUTEIBHBIX UCTOYHHUKAX;
—BBIABIIATH IPUUMUHHO - CIICJICTBEHHBIE CBSI3H;

—paboTraTh CO BCeMU KOMIIOHCHTAMH TEKCTA;

—OLIEHUBATh CBOIO pabOTy U JESITENbHOCTh OJHOKIACCHUKOB.

IIpeomemmuoie pezyrvmamot 00yuenusn

Yuawueca oonrncuvl 3namo:

—OWOJIOTHYECKHE U COLMATbHBIC ()aKTOPHI AaHTPOIIOTCHE3a;

—OCHOBHBIE ATAIbI YBOJIOLUU YEJIOBEKA;

—OCHOBHBIC YEPTHI Pac YeIoBeKa.

—BKJIa/1 OTEUECTBEHHBIX YUEHBIX B PA3BUTHE 3HAHUN 00 OpraHU3Me YEIOBEKa;
—OCHOBHBIC TPU3HAKU OPTaHU3Ma YEJIOBEKA.

—PpOJIb PETYNIATOPHBIX CUCTEM;

—MEXaHU3M JICHCTBUS TOPMOHOB;

—YaCTH CKeJIeTa YeJOBeKa;

—XHWMHYECKUH COCTaB M CTPOCHUE KOCTEH;

—OCHOBHbBIE CKEJICTHBIE MBIIIIIHI YEJIOBEKA,

—TIpU3HAKU BHYTPEHHEH CPEJIbl OpraHNu3Ma;

—TpU3HAKH UIMMYHHUTETA;

—CYIIHOCTh TIPUBHBOK M WX 3HAYCHUE;

—CYIIECTBEHHbIE MMPU3HAKHN TPAHCTIOPTA BEIIECTB B OPTaHU3ME.

—OpTaHbl IbIXaHUs, UX CTPOCHUE U (PYHKIINU;

—TUTUEHUYECKHUE MEPHI U MEePBI MPO(DUIAKTUKU JETOUHBIX 3a00JI€BaHUM;
—OpTaHbl MAIIEBAPATEITLHON CUCTEMBI;

—TUTUEHUYECKHUE MEPhI M MEPBI MPO(DUITAKTUKY HAPYIICHHS paOOThI MUIIEBAPUTEIBHON CHCTEMBI;
—OpTaHbl MOYEBBIICITUTEITLHOU CUCTEMBI;

—Mephl MPoPHUIAKTUKH 3200JI€BaHUI MOYEBBLICTUTEILHON CHCTEMBI,
—O0COOEHHOCTH IIJIAaCTHYECKOTO M SHEPTeTUIECKOr0 0OMEHA B OpraHM3Me YeJIOBEKa;
—PpOJIb BUTAMUHOB;

—CTpoeHUE U QYHKIUU KOKU;

—TUTHEHNYECKHe TPpeOOBAHMUS IO YXOy 3a KOKEeH, HOTTSIMH, BOJIOCAMH, OOYBBIO M OJICHKIOM;
—CTpOeHHE U (PYHKLIUHU OPTraHOB MOJOBOM CUCTEMBI YeNIOBEKa,

—OCHOBHBIE€ ITaITbl BHYTPHYTPOOHOTO ¥ BO3PACTHOTO Pa3BUTHS YEIOBEKA;

—O0CO0OEHHOCTH BBICIIEH HEPBHOM JESATEIHLHOCTH YETIOBEKA;

—3HaueHHue CHa, ero (aswr;

—TIIpUEMBI pallMOHAILHON OpraHu3aluy Tpya U OT/IbIXa;

—OTpHUIATETHHOE BIUSHUE BPEIHBIX MPHUBBIYCK.

Yuawueca oonscnot ymems:

—Yy3HaBaTh OCHOBHBIE CTPYKTYPHBIC KOMITOHEHTHI KJIETOK, TKaHEH Ha Ta0JMIaX ¥ MUKpOIIperaparax;
—YCTaHaBJIMBATh U OOBACHATH B3aUMOCBS3b MEXKJYy CTPOCHHEM M (PYHKUMSMHU KJIETOK TKaHEH, OpraHOB U
UX CHCTEM.

—BBISBJIATH CYIIECTBEHHBIC PU3HAKU CTPOEHUS U (YHKIIMOHUPOBAHUS OPTAHOB UYBCTB;
—Cc001101aTh MEpBI NPOPHUIAKTUKY 3200JIEBaHUI OPraHOB YyBCTB;

—pacno3HaBaTh YaCTH CKeJIeTa Ha HATJIAIHBIX IIOCOOUSX;

—HaxXOJHUTh Ha HATJISAHBIX TOCOOUSX OCHOBHBIE MBIIIIIBI;



—OKa3bIBaTh MEPBYIO TOBPAYeOHYIO OMOIL IPU MEPEIOMaXx;

—CpaBHUBATh MEXY CO00M cTpoeHue U (PYHKINHU KIETOK KPOBU;

—OOBSACHATh MEXaHU3MBbI CBEPTHIBAHUSA U TIEPEIIMBAHUS KPOBH;

—pa3nuyarh U ONMKUCHIBATH OPTaHbl KPOBEHOCHOM U TUM(pATUUECKON CUCTEM;

—MU3MEPSITH I1YJIbC U KPOBSIHOE JABIICHUE;

—OKa3bIBaTh MEPBYIO TOBPAYEOHYIO TOMOIIL MPU KPOBOTECUCHHUSIX;

—BBISBJIATH CYIIECTBEHHBIE MPU3HAKH JIBIXaTEIBHON CUCTEMBI, TPOLECCHI IbIXaHHUs U Ta3000MeHa;
—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO MOMOIIb IPU CIIACEHUU YTOMAIOIIETO U OTPABICHUH YTapHbIM ra3oM;
—XapaKTepHu30BaTh MUIIEBAPEHUE B PAa3HbIX OT/AEIaX MUIIEBAPUTEIbHON CUCTEMBI;

—OODBICHIATH MEXaHU3M TEPMOPETYJIISAIUY;

—BBISBJIATH CYIIECTBEHHBIC PU3HAKK OOMEHA BEIIECTB U IPEBPAILCHUS SHEPTHH;

—OKa3bIBaTh MEPBYIO MOMOIIb TPH MOBPEKICHHUSIX KOXKH, TEIUIOBBIX U COJTHEUHBIX yapax;

—BBIJIEJISATh CYILIECTBEHHBIE IPU3HAKU [ICUXUKH YEJIOBEKa,

—XapaKTepHU30BaTh TUIbI HEPBHOW CUCTEMBI;

—C00JII01aTh HOPMBI JIMYHOM TMTHEHBI U TPOPHIIAKTUKY 3a00JIeBaHuil;

—OKa3bIBaTh MEPBYIO TOBPAUYCOHYIO TOMOIIIb.

OO0mme 3aKOHOMEPHOCTH

JIuunocmmuuie pezynomamol 00yuenusn

—@opMHUpOBaHNE YYBCTBA POCCUICKOMN IPaXkIaHCKOW MAEHTUYHOCTU: MAaTPUOTU3MA, JIFOOBU U YBOXKECHHS K
OteuecTBy, 4yBCTBA rOPJOCTH 3a CBOIO Posuny;

—OCO3HaHUE yJalluMUCs OTBETCTBEHHOCTH U foira nepex Poaunoi;

—OTBETCTBEHHOE OTHOIIEHHE K 00YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH K CaM000pa30BaHUIO;
—opMupoBaHre MOTHBAIIUH K OOYYEHUIO M ITO3HAHUIO, OCO3HAHHOMY BBIOOPY Oynymieit nmpodeccum;
—CMocOOHOCTh YYalIMXCs CTPOUTHh JAIBHEHIIYI0 WHAMBHAYAIbHYIO TpacKTOpuio oOpa3oBaHus Ha 0Oaze
OpHEHTAIH B MUpe Tpodeccuii u mpohecCHOHATBHBIX MPEAIOYTCHU;

—opMupoBaHrEe IEIOCTHONO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLLECTBEHHON MTPaKTUKU;

—Cc0o0JI0IeHre U Tpolaranjia yJaluM1cs paBuil MOBEJCHHS B IPUPOJIE, UX YUacTHE B IPUPOAOOXPAHHON
NeSITENIbHOCTH;

—YMEHHUE PeaTn30BbIBATh TEOPETUUECKHE IT03HAHUSA Ha IPAKTUKE;

—OCO3HaHUE 3HaueHus oOpa3oBaHMs JUIsl IOBCEJIHEBHOM JKM3HM W OCO3HAHHBIM BbIOOp mpodeccuu
y4aluMHucs;

—CMOCOOHOCTh y4YalIuXxcs MPOBOAWTH pabOTy Haja OMMOKaMU JJii BHECEHUS KOPPEKTHUB B yCBauBacMble
3HaHUS;

—IpU3HAHKE y4YallUMHUCA [TpaBa KakJI0Tro YeloBeKa Ha COOCTBEHHOE apryMEHTHPOBAaHHOE MHEHUE;
—TOTOBHOCTh ~ YYalIUXCS K  CAaMOCTOATENbHBIM  IOCTYNKaM M  aKTUBHBIM  JIeHCTBHAM  Ha
MIPUPOIOOXPAHUTEIHLHOM MONPUIIIE;

—YMEeHHE apr'yMEHTHPOBAHHO U 0OOCHOBAHHO OTCTaMBAaTh CBOIO TOUKY 3pEHMUS;

—KPUTUYHOE OTHOLIEHHE K CBOUM MOCTYIKaM, OCO3HAaHHE OTBETCTBEHHOCTH 3a MX PE3YyJIbTaThl;
—OCO3HAaHHOE, YB@KHUTEIBHOE M J00pOXKenaTeIbHOE OTHOIIEHHE K JIPYrOMy YEJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHHUIO, KYIbTYPE;

—OCO3HaHUE BAXHOCTU (POPMUPOBAHUS IKOJIOTMUYECKON KYJIbTYphl HA OCHOBE MPU3HAHUS LIEHHOCTH KU3HU
BO BCeX €€ MPOSBICHUSIX M HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpPEKHOIO OTHOIIEHHUS K OKpYXarolieu
cpene;

—YyMEHHUE CIIyIIAaTh U CIBIIATh APYroe MHEHHUE, BECTH IUCKYCCHUIO, YMEHUE ONepupoBaTh (hakTaMu, KaK JJis
JI0Ka3aTeNIbCTBA, TaK U JIJIs1 ONIPOBEPIKEHMSI CYIIECTBYIOLIETO MHEHHUS.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

Yuawueca oonscnor ymemon:

—COCTaBJISITh CXEMbI U TaOJIHUIIBI U1 MHTETPAIlH ITOJTYYEeHHbBIX 3HAHUH;

—o00001aTh U e7aTh BBIBOABI 10 U3yYEHHOMY MaTepHaty;

—COCTaBJISITh KOHCIIEKT maparpada ydeOHIKa 10 W/WIIK TTOCIIe U3yUeHUs MaTepraia Ha yPOKe;
—pa3pabaTbIBaTh IJIaH - KOHCIEKT TEMbI, HCIIOJIB3Ysl pa3Hble HICTOUHUKU HH(OpMaIuy;

—paboTaTtk C JOMOJHHUTEIbHBIMH HCTOYHMKAMU HMH(OpPMAIMM M HCIOJIB30BaTh HUX Ui TIOMCKA
HEOOXOMMOTO MaTepHaa;



—TOTOBHUTh YCTHBIE COOOIIEHUSI M MUChbMEHHBIE pedepaTbl Ha OCHOBE 00O0O0IIEHUsT MaTepuana yueOHUKa U
JONOJTHUTEIBHON JIUTEpaTyphl;

—TI0JIb30BaThCs MOMCKOBBIMU crcTeMamu VHTepHeTa.

—IIPeJICTaBIIATh U3YUEHHBIM MaTepHuall, UCIOJb3ys BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUH;
—OOBSACHATH PUCYHKH M CXEMBI, IPEICTaBJICHHbIC B yUCOHUKE;

—CaMOCTOATEIbHO COCTABIATh CXEMbI IMPOLIECCOB, IMPOTEKAOIUX B KJIETKE, U «IPUBSA3bIBATHY OTACIbHBIC
UX 3TAIbl K pa3JIMYHBIM KIIETOYHBIM CTPYKTYypam;

—MWJUIIOCTPUPOBATH OTBET MPOCTEHIIMMU CXEMaMH U PUCYHKAMU;

—paboTaTh C MUKPOCKOIIOM M TOTOBUTh MPOCTEHINNE MpenapaThl JUIsi MUKPOCKOITMYECKOTO UCCIIEIOBAHMS;
—J1aBaTh XapaKTEePUCTUKY T€HETUUECKUX METOA0B U3y4EeHHs1 OMOIOTNYECKUX OOBEKTOB;

IIpeomemmuoie pezyrvmamot 00yuenusn

Yuawuecsa oonscnot 3namo:

—MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI, MX BKJIJ] B 00pa30BaHNE HEOPTaHUYECKUX U OPraHMYECKUX MOJICKYII
’KHMBOT'O BEILIECTBA;

—XHWMHUYECKUE CBOWCTBA U OMOJIOIMYECKYIO POJIb BOJBL;

—pOJIb KATHOHOB ¥ AaHUOHOB B 00€CIIEUEHUH ITPOLIECCOB JKU3HEACATEIbHOCTH;

—YPOBHH CTPYKTYPHOH OpraHU3aIy OCITKOBBIX MOJIEKYIT;

—IIPUHLUIBI CTPYKTYPHOM OpraHu3aiuu U QyHKIUH yIJIeBOIOB;

—TIPUHLIUIBI CTPYKTYPHOM OpraHu3aluy U ()yHKIIUU )KUPOB;

—cTpykTypy HyKiIenHoBbIx kuciot (JJHK u PHK);

—ONKCHIBaTh 0OMEH BEIECTB U MPEBPALICHUE YHEPTUHU B KIICTKE;

—IIPUBOJUTH OJPOOHYIO CXeMy Ipoliecca OMOCUHTE3a OENIKOB;

—ONpeAeTeHHS MOHATHI: «IIPOKAPUOTHI», «IYKAPHOTHI», <XXPOMOCOMBD», «KAPUOTHUID, KMHUTO3Y;
—CTPOEHHE IPOKAPUOTUYECKOHN KIIETKH;

—CTpOEeHHE MPOKApHUOT (OaKTepHH U CHHE3EIEHBIE BOJIOPOCIH (IIHaHOOAKTEpHN));

—CTPOCHHE FYKAPUOTHUECKON KIIETKH;

—MHOTr000pa3ue dyKapuor;

—O0COOEHHOCTH CTPOEHUS PACTUTENBHOM U )KMBOTHOM KJIETOK;

—TJIaBHBIEC YaCTH KIIETKH;

—OPpraHou bl LIUTOIIa3Mbl, BKJIIOUEHHUS;

—CTa/IMM MUTOTHYECKOTO IIUKJIA U COOBITHS, TIPOUCXOISIINE B KIIETKE HA KaXKIOW U3 HUX;

—TI0JIOKEHUS KIIETOYHOI TEOpUH CTPOEHHSI OPraHNU3MOB,;

—OWOJIOrMYeCKUN CMBICT MUTO33;

—MHoOroob6paszue Gopm 6ecrosoro pa3MHOXKEHHUs U TPYIIbI OPraHU3MOB, JIIsl KOTOPBIX OHU XapaKTEepHBI;
—CYIIHOCTh MOJIOBOI'O Pa3MHOKEHUS U €ro OMOJIOTHYECKOE 3HAUEHUE;

—TIpOLIECC FAaMETOTeHe3a;

—MeH03 U ero OMOJIOruuecKoe 3HaYCHUE;

—CYIHOCTh OIUIOIOTBOPEHUS;

—OIIpe/IeTICHUE MTOHATHS «OHTOT€HE3Y;

—TIepHOAN3ALINIO HHANBUIYAIBHOTO Pa3BUTHS,

—)Tarlbl SMOPUOHAIBHOTO Pa3BUTHS (IpoOJieHUe, racTpyIsLis, OPraHOT€HE3);

—opMbI TOCTIMOPHOHAIBHOTO MEPUO/IA PA3BUTHUS: HENIPSMOE Pa3BUTHE, PA3BUTHE MOJHBIM M HEMOJIHBIM
MIpeBpaLICHUEM;

—IIpsIMOE pa3BUTHE;

—Ownorenernyeckuii 3akoH J. ['exkens u @. Mromiepa;

—OmnpeeeHUs. OCHOBHBIX I€HETHUYECKUX MOHATUH;

—CYIIHOCTh THOPUIOJIOTUYECKOTO METO/1a U3YUEHHSI HaCJIeICTBEHHOCTH;

—3aKoHbl MeHens;

—3aKkoH MopraHa.

—BW/JIbl U3BMEHYMBOCTHU U Pa3INYMs MEXKy HUMHU;

—METO/bl CEeJIEKIINH;

—CMBICJ ¥ 3HAYEHUE SIBIICHUS TE€TEPO3HCa U MOJUILIONINH;

—YpOBHH OpraHU3alluH KUBOW MAaTEpUU U Hay4HbIC JUCUUIUINHBI, 3aHUMAIOIINECS U3YYEHUEM IMPOIECCOB
AKU3HEEATEIbHOCTH Ha KaXJIOM U3 HUX;

—XUMHYECKHI COCTaB )KUBBIX OPTaHU3MOB;



—POJIb XUMHUYCCKUX 3JICMCHTOB B 06pa30}3aH1/11/1 OpPraHu4CCKUX MOJICKYII,

—CBOMWCTBA KUBBIX CUCTEM U OTJIMYME UX MPOSBICHUI OT CXOJHBIX IIPOLECCOB, IPOUCXOIAUINX B HEKUBOI
MIPUPOJIE;

—I1apCcTBa )KUBOW IPUPOJIbl, CACTEMATUKY U IIPEACTABUTENEH pa3HbIX TAKCOHOB;

—IPEICTABIICHNS €CTECTBOUCHBITATENEH JOJAPBUHOBCKOU 3IIOXH O CYIIHOCTH >KMBOM MPUPOJIBL;
—sB3maael K. JIuHHes Ha cuctemy )KUBOTO MUPA;

—OCHOBHbIE MOJI03KeHUs HBotonnoHHON Teopuu XK. b. Jlamapka, e€ mo3uTUBHbIE U OIIUOOYHBIE YEPTHI;
—yuenwne Y. JlapBuHa 00 UCKYCCTBEHHOM 0TOOpE;

—yuenue Y. [lapBuHa 0 eCTECTBEHHOM 0TOOpE;

—THUIIbl IOKPOBUTEJICTBEHHOM OKPACKU U X 3HAYEHME U1l BBDKUBAHUS;

—OODBICHIATH OTHOCUTENBHBIN XapakTep MPUCIIOCOOICHHUIA;

—O0CO0EHHOCTH MPUCTIOCOOUTETHHOTO TTOBEICHUS;

—3HavyeHue 3a00Thl O TOTOMCTBE JIJIsl BBKUBAHUS;

—OIIpENEICHUS IOHATUIN «BUI) U «ITOIYJIALUA»;

—CYIIHOCTh TEHETUYECKUX MPOLECCOB B MOMYJISALHIX;

—QopMBbI BUI000pa30BaAHNS;

—TJIaBHbIC HAIIPABIICHUS IBOJIOLUU: OMOJIOTHYECKHI Tporpecc U OUOIOrMYECKUil perpecc;
—OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIIOLIMH: TUBEPTrEHIINIO, KOHBEPIEHIUIO U MTApaIJIEIN3M;
—Ppe3yJIbTaThl IBOJIIOLUU;

—reoputo akagemuka A. M. OnapuHa o npoucX0XI€HNHU KU3HU Ha 3eMIIe.

Yuawuecs oonscnor ymemon:

—OOBSACHATH MPUHIUI JICHCTBUS (PEPMEHTOB;

—XapakTepu3oBaTh QYHKIUU OETKOB;

—OTMeYaTh YHEPIeTUUECKYIO POJIb YIIIEBOIOB U TUIACTHUECKYIO (DYHKITHIO )KUPOB;

—XapaKTepHu30BaTh META00IU3M MPOKAPUOT;

—OIMChIBaTh TEHETUUECKUHN anmnapar 0akTepuil;

—ONKCHIBATh MIPOLECCHI CIOPOOOPa30BAHUS U PA3MHOXKEHUS TPOKAPUOT;

—OOBSIICHIATH MECTO U POJIb MPOKAPHOT B OMOIIEHO3AX;

—XapakTepu30oBaTh (PYHKIMM OPraHOUIOB ILMUTOIJIA3Mbl, 3HAYCHHE BKIIOUEHHH B >KU3HEAEATEIbHOCTH
KIIETKU;

—ONMCHIBaTh CTPOCHUE U (PYHKIIMH XPOMOCOM;

—XapaKkTepHu30BaTh OMOJOrNUYECKOE 3HaUEHHE OECII0I0r0 pa3MHOXKEHNUS;

—O0O0BACHATH MpOLECC Mei03a, MPUBOIAIINN K 00pa30BaHUIO raryIONTHBIX TAMET;

—OIIMCHIBATh MPOIIECCHI, TPOTEKAIOIINE IPU APOOIECHUH, FaCTPYJISLUU U OPraHOTE€HE3E;
—XapakTepru30BaTh (POPMbI MOCTIMOPHOHAIBHOTO PA3BUTHS;

—paznuyarb COOBITHS, COMPOBOKIAIOLINE PA3BUTHE OpraHU3Ma MPU MOJHOM U HEMOJHOM MPEBPALLEHUH;
—O0OBACHATH OMOJIOTMUYECKHI CMBICI Pa3BUTHSI ¢ METaMOP(O30M;

—XapaKTepHu30BaTh ITAlbl OHTOT€HE3a MTPH NMPSMOM NOCTIMOPHOHATBLHOM Pa3BUTHUH;

—MCIOJIb30BaTh NPU PEUICHUH 3a/1a4 T€HETUYECKYIO0 CUMBOJIUKY;

—COCTaBJIATh TEHOTHIIBI OPTaHU3MOB U 3alMChIBATH UX TaMETHI;
—CTpPOUTHh CXEMBbl CKpEIMBaHUS IPU HE3aBHUCHMOM U CILEIUICHHOM HAaclleJJOBaHUM, HAaCJeI0BaHUM,
CLIETVIEHHOM C I10JIOM;

—CYIIHOCTh T€HETUYECKOTO OMPEEIICHNUS M0JIa Y PACTEHUHN U )KUBOTHBIX;

—XapaKTepHU30BaTh FEHOTUI KaK CUCTEMY B3aUMOJECHCTBYIOINX T€HOB OPTaHU3Ma;

—COCTaBJISITh MPOCTENIIINE POJIOCIOBHBIE U pelIaTh T€HETHUECKUE 3a/1a4H;

—pacrno3HaBaTh MyTallMOHHYIO U KOMOWHATUBHYIO U3MEHYHBOCTH;

—OOBICHATh MEXaHU3MbI NIEpejaul MPU3HAKOB U CBOWCTB U3 MOKOJEHHS B MOKOJEHUE U BO3HUKHOBEHHUE
OTJIIMYHUH OT POJUTEIBCKUX (OPM Y TIOTOMKOB;

—/1aBaTh OIpEAENIeHUs] YPOBHEN OpraHu3ally KUBOTO U XapaKTEPU30BaTh MPOIECCHl KU3HEIEATEIbHOCTH
Ha KaXJOM U3 HHX;

—XapaKTepHU30BaTh CBOMCTBA JKUBBIX CUCTEM;

—OOBACHATH, KaK MIPOSBISIFOTCA CBOWCTBA JKUBOT'O HA KaXKJJIOM U3 YPOBHEH OpraHu3anuu;



—TIPUBOJUTH KPATKYI0 XapaKTEPUCTUKY MCKYCCTBEHHOW M €CTECTBEHHOM CHCTEM KJIacCU(UKAIMH JKUBBIX
OpPraHU3MOB;

—O0OBACHATH, TOYEMY OPTraHU3MBbl OTHOCAT K Pa3HBIM CUCTEMATHUECKUM T'PYIIIaM;

—OILICHUBATh 3HaueHue 3BostornonHoi Teopuu XK. b. Jlamapka ass pazsutus 6uosoruu;
—XapaKTepHU30BaTh IIPEANIOCHUIKH BOZHUKHOBEHUS YBOIIOLIMOHHON Teopun Y. J[apBuHa;

—J1aBaTh ONpPEAETICHUS NOHATUH «BUI» U «IIOIYJIALUA»;

—XapaKTepU30BaTh MPHUUUHBI OOPHOBI 32 CYIIECTBOBAHUE,

—OnpeAensaTh 3Hau€HHE BHYTPUBHUIOBOW, MEXBHUJOBOH OOppOBI 3a CylIeCTBOBaHME U OOpbOBI C
abnoTnyecknMHu (haKTOpamMu Cpebl;

—J1aBaTh OLICHKY €CTECTBEHHOI'0 0TOOpa Kak pe3yJbTara 00pbObl 3a CyIIeCTBOBAHHUE.

—TIPUBOJUTH MPUMEPHI MIPUCIIOCOOUTEIBHOTO CTPOCHUS Tella, HOKPOBUTEIBCTBEHHON OKPACKU IMOKPOBOB U
IIOBEJICHMSI AKHUBBIX OPIaHU3MOB;

—OOBSACHATH IPUYUHBI Pa3IeNICHHs BUOB, 3aHUMAIOIINX OOLIMPHBIN apean OOMTaHus, Ha TIOMYJISIHH;
—XapaKkTepHU30BaTh MPOLECC IKOJIOTUYECKOTO U reorpapuueckoro Bua000pa3oBaHus;

—OIICHUBATh CKOPOCTh BHJ000pa30BaHUS B pa3IMYHBIX CHUCTEMAaTHYECKUX KaTErOPUSX IKUBOTHBIX,
pacTeHuil 1 MUKPOOPTaHU3MOB;

—XapaKTepHU30BaTh IYTH TOCTHKEHUST OMOJIOTHYECKOT0 Iporpecca: apoMopho3, HANO0ATANTAIIAI0 U OO0
JieTeHepaluio;

—TIPUBOJUTH IPUMEPHI TOMOJIOTUYHBIX M aHAJIOTUYHBIX OPTaHOB;

—XapakTepU30BaTh XUMHUECKUH, MPeaOUOIOrnYecKuil, OMOJOTMUYEeCKU U COLMAIbHbIN 3Tanbl pa3BUTHUS
YKMBOW MaTEpUU.



Conep:xanue yueOHOro npeamera

Buosorus. Beeaenune B 0M0J10rHI0. S Ki1ace
Pa3nea 1. 7KuBoii opranusm: cTpoeHue U U3yYeHue
MHorooOpa3ue XuBbIX OpraHu3smMoB. OCHOBHbBIE CBOMCTBAa J>KHMBBIX OPraHU3MOB: KJIETOYHOE CTPOEHHE,
CXOAHBIH XMMHUYECKUH COCTaB, OOMEH BELIECTB U 3HEPIUM, NUTAHUE, [bIXAHUE, BBIJEIECHHUE, POCT U
pa3BUTHE, Pa3IPa)KUMOCTb, IBIKEHHUE, PA3MHOKEHUE. BHOIOrns — Hayka O )KMBBIX OPraHU3Max.
Metoabl HW3y4eHHS TPHUPOIBL: HAONIOJEHHE, HKCHEpUMEHT (OombIT), u3MepeHue. OOOpymoBaHHE JUIS
Hay4YHbIX HCCIEeIOBaHUM (J1abopaTopHOe O0OpylOBaHME, YBEIUUYHUTEIbHbIE INPUOOPHI, HU3MEPHUTEIbHBIC
npubopsl). YBETUUUTENbHBIE MPHOOPHL: pydyHas JIyma, CBETOBOM MHKpockomn. Kierka — sneMeHTapHas
elMHUIa KUBOro. besbsinepHble u suepHble KieTkd. CrtpoeHue M (GYHKUMU sA1pa, LUTOIUIA3Mbl U €€
OpraHouzioB. XpOMOCOMBI, MX 3HaueHHE. Pa3nuuus B CTPOCHUHM PACTUTEIBHONM M JKMBOTHOM KIIETOK.
ConepxaHve XMMHMYECKHX DJIEMEHTOB B KieTKe. Boja, apyrue HeOpraHM4ecKHe BELIECTBA, UX POJb B
KHU3HEIEIATENbHOCTH KJIEeTOK. OpraHmdeckue BEILIECTBA M MX poJib B KJEeTKe. BemiectBa u sBICHUS B
OKpY>KaroIleM Mupe. Benukue ecTeCTBOUCIBITATENH.
JlabopaTopHble U NpaKkTHYeCcKHe PadoThl
3HAaKOMCTBO C 000pyI0BaHHEM JJIs1 HAYUHBIX MCCIIEJOBAHUH.
[IpoBenenue HaOIOAEHUHN, ONBITOB U U3MEPEHUN C LIEIbI0 KOHKPETU3ALMU 3HAHUI O METOJaX W3Yy4eHHUs
IIPUPOJBI.
Y CTpOUCTBO pyYHOH JIYIIBI, CBETOBOTO MUKPOCKOIIA.
Ctpoenue keTok (Ha FOTOBBIX MHKPOIpeaparax).
CrpoeHue KIETOK KOXKUIIbI YELIyH JyKa.
Onpenenenne cocraBa CEMsH MILIECHULBI.
Omnpenenenne GU3NIECKUX CBOMCTB OEITKOB, JKUPOB, YTIEBOIOB.
Pa3znen 2. MHoroo0pasue :»KUBbIX OPraHM3MOB
Pa3BuTue xu3HM Ha 3eMIie: )KU3Hb B IPEBHEM OKEaHE; Jieca KAMEHHOYTOJIbHOTO I1EpH0/1a; PACLBET APEBHUX
IIPECMBIKAIOIIUXCSA; NTULIBI M 3Bepu mnpouutoro. PasHooOpaszue kMBbIX opraHu3moB. Kiaccudukarys
opranusmoB. Bun. IapcTtsa sxuBoii npupoasl: bakrepuu, ['pu6st, Pacrenust, JKuoTHsle.
CylecTBeHHbIE NPU3HAKU IPEICTAaBUTENIEH OCHOBHBIX IIAPCTB, HMX XapaKTEPUCTUKA, CTPOCHHUE,
OCOOCHHOCTH JKU3HENEATEIIbHOCTH, MECTa OOWTaHHs, UX POJb B NMPUPOAE U KHU3HU ueroBeka. OxpaHa
YKUBOU IIPUPOLBL.
Pa3nea 3. Cpena odutanus :KuBbIX OPraHU3MOB
HazemHo - Bo3nymiHas, BoJHAas M IIOYBEHHas cCpeabl oOuTaHus opraHuzMoB. IlpucrnocoGneHHOCTh
OpraHu3MoOB K cpefie oOuTaHusi. PacTeHus M XKMBOTHBIE pa3HbIX MaTepukoB. [Ipupoanble 30HBI 3eMiu:
TyHJpa, Taira, CMEUIaHHbIE W IIMPOKOJIMCTBEHHBIE JIECA, TPABSHUCTBHIC DPABHMHBI CTENM M CaBaHHBI,
MyCTbIHY, BJIa)KHbIE Tponuueckue jieca. JKu3Hp B MopsAx U okeaHax. CooOliecTBa MOBEPXHOCTH M TOJIIIN
BOJIbI, IOHHOE COOOIIIECTBO, COOOIIECTBO KOPAIIIOBOro prda, rmy00oKOBOJHOE COOOIIECTBO.
JlabopaTopHble M IpaKTHYeCKHE PAGOTHI
Omnpenenenue (y3HaBaHHe) HauOoJiee paclpoOCTPaHEHHBIX PACTEHUH M KMBOTHBIX C HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB UH(MOopMaIruu (dpoTtorpaduii, aTiiacoB - onpeaeTuTeNeH, yyues, repoapues u ap.).
HccnenoBanre 0coOEHHOCTEH CTPOSHHS pacTEHHI U )KUBOTHBIX, CBSI3aHHBIX CO Cpeoil 0OUTaHMUs.
3HAKOMCTBO C 3KOJIOTHYECKHUMHU MPoOIeMaMi MECTHOCTH U JOCTYIHBIMH ITYTSIMH UX PEIIECHUS.
Pa3nea 4. Yenosexk Ha 3emuie
Hayunble nmpencTaBiaeHus 0 IPOUCXO0XKICHUN YETIOBEKa.
YenoBek ymenbiii. YenoBek mnpsamoxonadmmil. YenoBek pasyMHbIN (HeaHaepTalel, KpOMAaHbOHEL,
COBpEMEHHBIM ueloBeK). M3MeHeHHs B TNpUpPOE, BbI3BAaHHBIE [EATEIBHOCTHIO ueloBeka. KucioTHbie
J0/11, 030HOBAs JAbIpa, MAPHUKOBLIN 3 (EeKT, painoaKTUBHbIE OTX0/Ibl. buonoruueckoe pasHoodpasue, ero
o0OeHeHHEe U MyTU coxpaHeHus. ONmyCThIHUBAaHUE U €r0 MPUUMHBI, 00phOa ¢ ommycThIHNBaHUEM. BaxHeilmue
HKOJIOTHYECKUE MPOOIEMBI: COXpaHeHHe OMOIOTHUECKOro pa3Hoo0pasusi, 60pb0a ¢ YHHUTOXKEHUEM JIECOB U
OIYCTHIHMBAaHUEM, 3alllUTa IJIAHEThl OT BCEX BUIOB 3arps3HEHHUM. 310pOBbe 4YeIoBeKa U OE30MaCHOCTb
KU3HU. B3anMoCBsI3b 370poBbS M 00pasa >KU3HU. Bpeowvie npusviuku u ux npoghuiraxmuka. Cpeoa
obumanus uenosexa. [lpaBuia MoBefeHNs Y€IOBEKa B OMACHBIX CUTYalUSX MPUPOIHOTO MPOUCXOKIACHHUS.
[Tpocreiinme criocoObl OKa3zaHMsI IEPBOI ITOMOIIIH.
JdemMoHcTpauus
SnoBuTHIE PACTEHUSA U ONACHBIE KUBOTHBIE CBOEH MECTHOCTH.
JlabopaTopHble U NpaKTHYeCcKHe padoThl



N3mepenne cBoero pocra u Macchl Tea.
OBnazeHue NTPOCTEHIITUMHU CITOCOOAMU OKa3aHUs TIEPBOM TOBpaueOHON TTOMOIIIH.

buousorus. 7JKusoii opranusm. 6 kiaacc
Pasnen 1. CTpoeHue u CBOMCTBA )KUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA >XMBBIX OPTAH3MOB
MmorooOpa3ue XuBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBa J>KHMBBIX OPraHH3MOB: KJETOYHOE CTPOCHHUE,
CXOAHBIH XHMHUYECKUH COCTaB, OOMEH BEILIECTB M DJHEPruu, MHUTAHUE, JIbIXaHUE, BBIJCICHUE, POCT U
pa3BUTHE, Pa3IpaXKUMOCTh, IBUKEHHUE, PA3MHOKEHUE.
Tema 1.2. XUMHNYECKU COCTAB KJIETOK
CopepxaHve XMMHYECKHUX 3JIEMEHTOB B KieTke. Boja, apyrve HeopraHMYecKHe BEIIECTBAa, UX pOJb B
KHU3HEICATENbHOCTU KJIeTOK. OpraHuveckue BellecTBa: OCNIKH, KUPBI, YIIeBObl, HYKICHHOBBIE KHCIOTHI,
UX pOJIb B KIIETKE.
JlaGopaTopHble H NpaKkTH4YecKne padoThl
Ornpenenenue cocTaBa CEMsIH MILIEHULIBI.
Tema 1.3. CTPOEHUE PACTUTEJILHON U JKUBOTHOM KJIETOK. KJIETKA— XUBAS CUCTEMA
Knerka — sneMeHTapHas enuHUIIA )KUBOTO. be3bsinepubie u saepHble KieTku. CTpoeHne u QyHKIUH siIpa,
LUTOIUIa3Mbl M €€ OpraHoOMJIOB. XPOMOCOMBI, MX 3HaueHHe. Pa3nuuus B CTPOEHUH PACTUTEIBHOU H
YKUBOTHOM KJIETOK.
JlaGopaTopHble U MpaKkTH4YecKne padoThl
CtpoeHue KIETOK KUBBIX OPraHW3MOB (Ha TOTOBBIX MUKpOIpEnaparax).
Tema 1.4. JEJIEHUE KJIETKI
enenue— eaoicnetiuee ceoticmeo Kiemok. 3Hauenue OeneHuss 05l poCma U pa3eumusi MHO2OKAEeMOYHO20
opeanuszma. /lea muna Oenenus. /leneHue— 0CHO8A pazmMHoOdCeHUs opeanu3zmos. OCHOBHble MUnvl OeleHus]
k1emox. Mumos. Ocnognvie smanwvl mumosa. CywyyHocmes meuo3a u e2o 6uoro2uyeckoe 3HayeHue.
JdeMoHcTpanus
Jlunamuueckoe nocooue «Mumo3sy.
Tema 1.5. TKAHU PACTEHHUI U JKUBOTHBIX
[Tonsitue «rkanp». KileTOuHBIE 3JIEMEHTHI M MEXKKIECTOYHOE BEIIECTBO. THMbBI TKAaHEH pacTeHUH, HUX
MHOT000pa3ue, 3Ha4eHne, OCOOCHHOCTU CTpOeHUs. THIbI TKaHel KUBOTHBIX OPTaHU3MOB, UX CTPOCHHE U
GyHKIUH.
JlabopaTopHble U NPaKTHYeCKHEe PadoThI
TkaHM )KUBBIX OPTaHU3MOB.
Tema 1.6. OPT’TAHBI 1 CUCTEMbI OPI’"AHOB
[Tonsitue «opran». OpraHbl IIBETKOBOTO pacTeHMs. BHeliHee cTtpoeHue M 3HaueHue KopHs. KopHeBbie
cuctembl. Bunonsmenenus kopHeil. Ctpoenue u 3HaueHue mnobera. [louka - 3agatounsiii mober. Ctebenb
Kak oceBoil opran nobera. [lepensuxenue BemectB no credito. Jlucr. Ctpoenue u pynkuuu. [Ipocteie u
CIIOKHBIE TTUCThS. L[BETOK, ero 3HaueHue M CTpoeHHe (OKOJOIBETHUK, THIYMHKH, MecTuku). CouBeTus.
ITmomel, mx
3Ha4YeHue U pazHooOpaszue. CTpoeHUe CeMsH OJHO0JIBHOTO U JIBYJOJIBHOTO pacTeHuil. CHUCTEMBI OpPraHoB.
OCHOBHBIE CHCTEMBI OPraHOB JKMBOTHOTO OpraHU3Ma: IHIIEBAPUTENIbHAsA, OIOPHO - JBUTaTeIbHad,
HEpBHAasA, SHIOKPUHHAs, Pa3MHOKECHHUS.
JlaGopaTopHble U IpaKTHYECKHE PA0OTHI
Pacno3naBanue opraHoB pacTe€HUH U )KMBOTHBIX.
Tema 1.7. PACTEHUA U )KUBOTHBIE KAK [HEJIOCTHBIE OPT"AHU3MBbI
B3anMocBs3b KIIETOK, TKAHEH U OpraHoB B opranu3Max. KuBble OpraHu3Mbl U OKpYyKarolias cpea.
Paspnen 2. ’KusHenesTe1bHOCTh OPraHU3MOB
Tema 2.1. IMTAHUE U ITMIIIEBAPEHUE
CymHocTh NOHATUS «UTaHue». OCOOCHHOCTH MUTAaHUs PACTUTENLHOTO opranu3ma. [louBeHHOE MUTaHUE.
Boznymnoe nuranue (porocunrtes). OCOOEHHOCTH MTUTAHUS KUBOTHBIX. TpaBOsTHBIC KUBOTHBIE, XUIITHUKH,
Tpymoenbl; CUMOMOHTHI, mapa3uThl. I[lumeBapenue u ero 3HadeHHe. (OCOOEHHOCTH CTPOCHHUS
MUIIEBAPUTEIBHBIX CUCTEM KUBOTHBIX. [IuimeBapuTensHubie GepMEHTHI U UX 3HAYCHHE.
Tewma 2.2. IBIXAHUE
3HaueHue apIxaHus. Ponb Kuciopona B Mpolecce pacilieryieHUus] OPraHMYeCKUX BEIIECTB U OCBOOOXKICHUS
JHEPTUM.



Jlpixanue pacTeHMid. Posb yCTBUII M uYe4eBMUYEK B JIbIXaHUU pacTeHui. J[pixaHue >KMBOTHBIX. Oprassl
JbIXaHMS )KUBOTHBIX OPTaHU3MOB.

JdemMoHcTpanus

OmnbITHI, HIUTIOCTPUPYIOLIHE O0OHAPYKEHHE YIIIEKUCIOrOo I'a3a B BbIIBIXaEMOM BO3JyXe€.

Tema 2.3. IIEPE/IBJKEHUE BEIHECTB B OPT’TAHU3ME

Ilepenoc BemiecTB B opraHusMe, ero 3HaueHue. llepenBuxkeHue BewecTB B pacTeHUU. OcoOEHHOCTH
CTPOCHHUSI OpPraHOB pPACTeHUHU, OOECIEUMBAIOIIMX IpOLEcC MepeHoca BemecTB. OCOOEHHOCTH IMepeHoca
BEIIECTB B OpraHu3Max *XMBOTHbIX. KpoBeHOCHas cuctema, e€ crpoenue u ¢pyHkuuu. I'emonumda. Kposs u
e€ cocTaBHbIE YacTH (TU1a3Ma, KJIETKU KPOBH).

JdemoHcTpauust

Muxkponpenapatsl «CTpOoeHUE KIETOK KPOBU».

JlaGopaTopHble H IpaKkTH4YecKne padoThl

[lepeaBrkeHre BOAbI 1 MUHEPAILHBIX BELIECTB MO CTEOIIO.

Tema 2.4. BBIIEJIEHME. OBMEH BEHIECTB Y OHEPT' I

Ponb BbIIENIEHUs B Ipoliecce XKU3HEACSATENbHOCTH OpPraHu3MoB. IIpoAyKThl BbIIENEHHS y pPacTeHU U
KUBOTHBIX. Bpinenenue y pacreHuid. Beinenenue y *uBOTHbIX. OCHOBHBIE BBIIEIMTEIBHBIE CHUCTEMBI y
KUBOTHBIX. OOMEH BEIECTB U SHEPTUH.

Tema 2.5. OIIOPHBIE CUCTEMBI

3HaueHue OINOPHBIX CHCTEM B JKU3HM OpraHu3moB. OINOpHbIE CUCTEMbl pacTeHui. ONopHBIE CHUCTEMBI
KUBOTHBIX.

JdemMoHcTpauus

Ckenetsl MiekonuTaromux. Pacnnisl kocreil. PakoBunbl MouockoB. Kosulekuy HaceKOMBIX.
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

PazHoo0pa3ue onopHbIX CUCTEM )KUBOTHBIX.

Tema 2.6. IBUOKEHUE

JIBI)KeHHE Kak BaKHeWIIas 0COOEHHOCTh >KMBOTHBIX OPraHU3MOB. 3HAUE€HUE JIBUIATEIbHON aKTUBHOCTH.
MexaHu3mbl, 00€CIIeUnBAOIINE ABH)KEHUE )KUBBIX OPTaHU3MOB.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

JIBuxeHne uHQy30puu TyQeabKu.

[lepemenienue 1051€BOTO YEPBSI.

Tema 2.7. PEI'YJIALNA ITPOLUECCOB XMU3HEAEATEJIBHOCTU

Xu3HeneaTeNbHOCT OpraHu3Ma U €€ CBA3b C OKpyXkawouiel cpenoil. Perymanus mnpoueccos
KHU3HEIESITENIbHOCTU OpraHu3MoB. Paznpaxkumocts. HepBHast cuctema, ocobeHHOCTH cTpoeHus. Pediekc,
WUHCTHUHKT.

Tema 2.8. PASMHOXEHUE

buonoruueckoe 3HaueHue pasMHOXKeHUsA. Bunbl pasmHoxkeHus. becronoe pa3MHOXEHHE >KUBOTHBIX
(menenue mpocTeMinx, MOYKOBaHUE TUApHI). becnonoe pasmHoxkeHue pacteHuid. [lonoBoe pazMHOKEeHHE
opranu3zMoB. OCOOEHHOCTH MOJIOBOTO Pa3MHOXKEHHUS KUBOTHBIX. OpraHbl pa3MHOKEHUS.

[TonoBeie knerku. OrmnomoTrBopeHue. I[lomoBoe pasmHOoXkeHue pacrenuil. Omnbiienue. JIBoitHOe
ortogoTBopeHne. OOpa3oBaHue MIOJ0B U CEMSH.

JdemMoHcTpauus

CrniocoObl pa3MHOXKEHHUs pacTeHU. Pa3HooOpasue u cTpoeHue COLBETHI.

JlaGopaTopHble U IpaKTHYECKHE PA0OTHI

BereratuBHO€ pa3sMHOKEHNE KOMHATHBIX PACTEHUH.

Tema 2.9. POCT U PA3BUTUE

Poct u passutue pacrenuii. MunuBnuayansHoe pasButue. Pacnpoctpanenue mionos u ceMsH. CocTrosiHue
MOKOSI, €ro 3HAY€HHE B JKU3HM pacTeHHWil. YcioBus mpopacTaHusi ceMsiH. [luTanue u pocT mMpopoCTKOB.
Oco0eHHOCTH pa3BUTHS JKUBOTHBIX OpraHU3MOB. Pa3zBuTHe 3apo/biiia (Ha mpUMepe JIaHIIETHUKA).
[TocTamMOproHaNbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsiMoe pa3BUTHE.

JdemoncTpauus

Crioco0slI pacnipocTpaHeHHs M10/10B U ceMsiH. [Ipopactanue cemsH.

JlabopaTopHble U NpaKTHYeCcKHe padoThl

IIpsimoe u HenpsAMOE pa3BUTHE HACEKOMBIX (Ha KOJUIEKLIHOHHOM MaTepuase).

Tema 2.10. OPTAHNM3M KAK EJJMHOE LIEJIOE



B3auMoOCBA3b KIIETOK, TKaHEW M OpPraHoB B OpraHusMme. PerynsatopHas [OeATE€IbHOCTh HEPBHOW H
rymMopaibHoOi cucteM. Opranu3M (GyHKIHOHUPYET Kak eaquHoe 1eiaoe. OpraHu3M OMoJIornyecKas cucreMa.
Pa3nea 3. Opranusm u cpena

Tema 3.1. CPEOJA OBUTAHUS. ®AKTOPLI CPEJIBI

Bnusiane ¢GakTOpoB HEXMBOM NPUPOIBI (TEMIEpaTypbl, BIAKHOCTH, CBETa) HA JHKHUBBIE OpPTaHU3MBI.
B3aumocBs3u )KUBBIX OPraHU3MOB

Tema 3.2. IIPUPOAHBIE COOBIIECTBA

ITpuponnoe coobuectBo. kocucrema. CTpyKTypa U CBS3U B IPUPOAHOM coobuiecTse. Llenu nuranus.
JdemMoHcTpanus

Komrekuyu, numocTpupyroIye MUIeBble NENU U CETH.

buoJsorusi. MHoroo0pasue :KuBbIX OPraHu3MoB. 7 Kjaace

BBenenne

Mup >KUBBIX OpPTraHU3MOB. YPOBHU OpraHW3allMM M CBOWCTBA JKMBOTO. OKOCHCTeMBbl. buochepa—
rio0anbHas 3KOJOrMYecKasi CHCTEMa; IPaHHIIbI M KOMIIOHEHTHI Onocdepsl. [IpruunHbl MHOr000pas3us *KHUBBIX
opranu3zMoB. JBousonnonHas teopusi Y. JlapBuHa O HpUCHOCOOIEHHOCTH K Pa3zHOOOpa3HBIM YCIOBHSIM
cpeabl oburtanus. EcrecTBeHHas cucremMa KiIacCUPUKAMM KAaK OTPaKEHUE IpPoLecca HBOJIOLUU
OpPraHHU3MOB.

Pasznea 1. llapcTBo IIpokapuorsl

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTHU CTPOEHUA W  ITPOUCXOXIEHUE
I[TPOKAPUOTUYECKUX OPI"TAHN3MOB

[Mpoucxoxaenne W dBodtonus Oakrepwit. OOmME CBOWCTBA MPOKAPUOTHYCCKUX  OPTaHHU3MOB.
MmnorooGpa3ue ¢opm Oakrepuil. OcoOeHHOCTH CTpoeHUs OakTepuanbHOM kieTku. [loHsTHe O THMax
obmeHa y nmpokapuoT. OCOOEHHOCTH OpPTaHU3AINH U KU3HEACATEIBHOCTH IPOKAPUOT; PaCTIpOCTPaHEHHOCTD
U poiib B OMOIEHO3aX. DKOJIOTMYECKas pOoJib M MEAULMHCKOE 3HaueHue (Ha IpuMmepe MpeacTaBUTeNeH
noauapcrsa Hacrosimue 6aktepun). CTpoeHHe KIETOK pa3InYHBIX MPOKAPUOT.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

3apucoBKa CXEMbI CTPOECHHUS TPOKAPUOTUYECKOM KIIETKH.

Pa3nea 2. IlapcTeo I'pudsbl

Tema 2.1. OBILIIAA XAPAKTEPUCTUKA I'PUBOB

ITpoucxoxaenue u sBomtolMs TpuboB. Ocobennocmu cmpoenus kiemok 2epu6os. OcHoGHvle uepmul
opeanuzayuy  MHO20KIemouHblx 2pubos. Omoenvl. Xumpuouomuxkoma, 33ucomuxoma, Ackomuxoma,
baszuouomuxoma, Oomuxoma;, epynna Hecosepuiennvie epuobi.

Oco0eHHOCTH KU3HENEATETLHOCTH U pacrnpocTpaHeHue. Poib rpuboB B OMOIEHO3aX U XO3SMCTBEHHOM
JESTEIbHOCTH YEJIOBEKA.

JdemMoHcTpauus

Cxema CTpoeHus TI0JI0BOT0 Teja HUIAIIOYHOro Tproda.

JlaGopaTropHble U NpaKkTHYecKue padoThl

CrpoeHue miecHeBOro rpuda Mmykopa.

Pacnio3naBanue cbeJOOHBIX U SIZIOBUTHIX TPHOOB.

Tema 2.2. JINIIAWMHUKU TonsaTue o cumGuosze. O6mas XapaKTepUCTUKA TUIIAHHIKOB. THIIBI CIOEBHII
JUIIAHHUKOB, OCOOCHHOCTH JKHU3HENESATENbHOCTH, pPACIpOCTPAaHEHHOCTh M JKOJOTHMYecKas pojib
JIILIAHUKOB.

JdemMoHcTpanus

CxeMmbl CTpOeHUS JIMIIANHUKOB, pa3IMYHbIe IPEICTaBUTENN JIUIIAHHUKOB.

(3nanue yyawumucs cucmemamuyecKux makCoHo8 He ABNAemcst 00A3amenbHbIM).

Pazpnen 3. llapcTBo PacTenns

Tema 3.1. OBII[AS] XAPAKTEPUCTHUKA PACTEHUIA

PactuTenbHbIil OpraHu3M Kak LejaocTHas cucreMa. KieTku, TkaHu, OpraHbl U CUCTEMBI OPTaHOB PAaCTEHMM.
Perynsauust sxu3HeNESITENbHOCTH pacTeHU; GUTOropMOHbI. OCOOEHHOCTH KU3HEAEATEILHOCTH PACTEHUI.
®otocunTe3. [TurmenTsl. CucTeMaTrKa pacTeHUI; HU3IIUE U BBICILIUE PACTCHUSI.

JdemMoHcTpauus



Pucynku ydeOHMKa, TOKA3bIBAIOIINE OCOOCHHOCTH CTPOCHHS U JKU3HENEATEIHHOCTH Pa3TUYHBIX
MpeCTaBUTENEH 1IapCTBa

pactenuit. CxeMbl, OTpakarol[ie OCHOBHbBIE HAIIPaBICHUS IBOJIIOIMU PACTUTEIIbHBIX OPTaHU3MOB.

Tewma 3.2. HU3UINE PACTEHUA

Bogopocnn kak apeBHeimias rpynna pacteHuid. OOmas xapakTepucTuka Bojgopocieid. OcobeHHOCTH
cTpoeHust tena. OTHOKIETOYHbIE U MHOTOKJIETOYHBIE BOJOPOCIU. MHOroodpasue BOAOPOCIEH: OTAEIbI
3enénble Bogopociu, bypsie Bogopociu u Kpacueie Bogopocnu. PacipocTpanenue B BOJHBIX U HA3€MHBIX
OuoLeH03aX, IKOJIOTUYECKas poib Bogopociel. [IpakTuyeckoe 3HauUeHUE.

JdemMoHcTpanus

CxeMbl CTpOeHHUs BOJOPOCIEN pa3INuHbIX OTAEIIOB.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3yueHune BHELIHEr0 CTPOEHUS BOAOPOCIIEH.

Tewma 3.3. BBICHIME CIIOPOBBIE PACTEHU A

[Ipoucxoxaenne u oOmas XapakTepUCTHKa BbICIIMX pacTeHud. OCOOEHHOCTHM OpraHu3alu U
WHIVBUAYAIBHOTO pa3BUTHS BbICHIMX pacTeHUil. CrmopoBelie pacTenms. OOmas XapaKTepHCTHKA,
npoucxoxaenue. Otaen MoxoBHIHbIE; 0COOCHHOCTH OpraHHU3allK, )KU3HEHHOTO HKiIa. Pacipoctpanenue
u ponb B Ouonenoszax. Otnen I[lnayHoBHIHBIE; OCOOCHHOCTM OpraHU3alMM, >KHU3HEHHOTO IIMKJIA.
Pacnipoctpanenue u posb B

ouoneno3ax. Otnen XBOIIEBUAHbBIE; OCOOCHHOCTH OpTaHU3aINH, KXU3HEHHOTO IUKia. PacnpocTpanenue u
pons B Ouomneno3ax. Otaen IlamoporHukoBuanbie. [IpoucxokaeHue U OCOOCHHOCTH OpraHU3aluU
MAaOPOTHUKOB. JKU3HEHHBIN IUKII TATIOPOTHUKOB. PactipocTpaneHue u poib B OMOIEHO3aX.
JdeMoHcTpanus

CxeMbl CTpOEHUSI M JKU3HEHHBIX ITUKJIOB MXOB, XBOIIEW W IUIAYHOB, Pa3JIMYHBIC MPEIACTABUTEIN MXOB,
IJJAYHOB M XBOILEH, CXEMbI CTPOEHUS MMANIOPOTHHUKA; IPEBHHUE MANIOPOTHUKOBUIHBIE, CXEMA LIMKJIA Pa3BUTH
MaropoOTHUKA, PA3JIMYHBIEC MPECTABUTEIN NAaTOPOTHUKOBUIHBIX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3ydeHne BHEIIHETO CTPOEHUS MXa.

N3yueHune BHELIHEr0 CTPOSHUS TATOPOTHUKA.

Tema 3.4. BBICHIME CEMEHHBIE PACTEHUSA. OTAEJI TOJIOCEMEHHBIE PACTEHUA
[IpoucxoxaeHne U OCOOCHHOCTH OPTaHU3AIMHM TOJIOCEMEHHBIX pPACTEHHH; CTpOEHHE Tela, KXU3HEHHBIC
(GbopMbI rosloceMeHHbIX. MHOrooopasue, pacnpoCTpaHEHHOCTh I'OJOCEMEHHBIX, UX POJb B OMOIIEHO3aX U
MPaKTUYECKOE 3HAUYCHHE.

JdemMoHcTpauus

CxeMbl CTpOEHHUs TOJIOCEMEHHBIX, UK PA3BUTHUS COCHBI, PA3JIMYHbBIE TPEICTABUTENN FOJIOCEMEHHBIX.
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

N3ydenue cTpoeHuss 1 MHOr000pa3us rol0CeMEHHBIX PACTEHUH.

Tema 3.5. BBICIIME CEMEHHBIE PACTEHUS. OTAEJI [TOKPBITOCEMEHHBIE (IIBETKOBLIE)
PACTEHUA

[IpoucxoxaeHre 1 0COOEHHOCTH OpPraHU3allMU MOKPBHITOCEMEHHBIX PAaCTEHUM; CTPOEHUE Teja, )KU3HEHHBIE
dopMbl  mokpeiToceMeHHBIX. Kmaccet  OpHomonbHbie u  JIBynmonbHble. OCHOBHBIE — ceMelcTBa
MOKPBITOCEMEHHBIX pacTeHuil (2 cemeiicTBa OAHOAOJBHBIX U 3 ceMmeicTBa JBYIOJIbHBIX PACTEHUM).
MHuoroo6pasue, pacrnpoCTpaHEHHOCTh I[BETKOBBIX, UX POJb B OHOIIEHO3aX, B JXU3HU YEIOBEKA U €ro
XO3SMCTBEHHOH JIeATEIIHHOCTH.

JdemoncTpauus

CxeMa CTpOEHHsI IIBETKOBOTO PACTECHUsI; CTPOSHUS I[BETKA, IIUKJI PA3BUTHS IIBETKOBBIX pAaCTEHUH (IIBOMHOE
OTLIOIOTBOPEHUE), IPEJICTABUTENN PATUYHBIX CEMEUCTB MOKPHITOCEMEHHBIX PACTEHUH.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3yuenue cTpoeHUs MOKPHITOCEMEHHBIX PACTEHUH.

PacnoznaBanue HauOosiee pacrnpoCTpaHEHHBIX pAcTeHMH CBOEMl MECTHOCTH, ONpeeNieHue HX
CHUCTEMATUYECKOTO ITOJIOKEHHUS.

Pasznen 4. PacTteHusi m okpy:karoumas cpeaa.

Tema 4.1. PACTUTEJIBHOE COOBIIECTBO.

PacturenbHoe coOOIIECTBO Kak LenocTHas cucreMa. OCOOCHHOCTH JKU3HEAEATEIILHOCTH >KUBOTHBIX,
OTJIMYAIOLIME UX OT MPEACTAaBUTENECH JApPYyrUX LApCcTB JKUBOW mpupoasl. CHUcCTeMaTHKa KUBOTHBIX;



TaKCOHOMHYECKHUE KAaTeTOPUH; OIHOKIETOYHBIE W MHOTOKJIETOYHBIE (OECrOo3BOHOYHBIE U XOPJOBBIC)
KUBOTHbIE. B3auUMOOTHOIIIEHNS )KUBOTHBIX B OMOIIEHO3aX; Tpo(UUeCKre YPOBHHU U IETH MUTAHUSI.
JdemMoHcTpanus

Pacrnipenienenuie )KUBOTHBIX U PacTEHUH MO IUIaHeTe: Ouoreorpaduyeckue 001acTu.

Tema 4.2. MHOI'OOBPA3UE ®UTOLIEHO30B

OO0mas xapakTepucTuka (UTOLEHO30B, pPAaCTUTEIbHBIE COOOIIECTBa, CYLIECTBYIOLIEE B MpPEaeiax OJHOrO
ounoroma. XapakTepu3yercss OTHOCUTEIHHONW OJHOPOTHOCTHIO BUIOBOrO cocTaBa. KileTka OJHOKJIETOYHBIX
KUBOTHBIX KaK LIEJOCTHBIM OpraHu3M; OCOOEHHOCTH OpraHW3allld KIJIETOK MPOCTEHIINX, CHelHaTbHbIe
opranoujipl. PaznooOpasue mpocTelmmx u uxX poiib B OMOIEHO3aX, JKU3HH YEJIOBEKa M €r0 XO3SHCTBEHHON
neaTenbHoCTU. Tumn

JdemMoHcTpauus

[TnakaThl U KapTUHKYU C U300paKEHUEM MPUPOIbI, COOOIIECTBA PACTEHHUM U KUBOTHBIX, MUKPOOPTaHU3MOB.
Tema 4.3. PACTEHUSA U YEJIOBEK.

KiieTkn v TkaHu pacTeHUi W KUBOTHBIX. PacTeHUs B )KU3HU YEJIOBEKA, KAKHE PACTEHUS MbI HCIOJIb3YEM B
OBITYy, METUIINHE.

JdeMoHcTpanus

[imakaThl KJIETOK, TKAHEU, MPE3CHTALIMY 10 TPEAMETAM.

Tema 4.4. OXPAHA PACTEHUI U PACTUTEJIBHBIX COOBIIIECTB.

OCoOEHHOCTH OpraHU3aluN PACTHTEIBHBIX co00mecTB. Kak denoBek BIUSET HA PacTUTENbHBIA MUp. YTo
CO3JaeTCs JJI1 OXPaHbl PACTEHHM, KAKHE MEPhI IPEAIPUHUMAIOTCS.

JdemMoHcTpauus

[Ipe3enranuu, muakarsl, KapThl C 3€JICHBIMUA 30HAMHU HAILEH IJIaHETHI.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

W3ydenue miakaToB U TabIuUI.

Tewma 4.5. IToroBast KOHTpOJIbHAs paboTa.

[TonBenenue UTOroB MPOKHEHHOIO MaTeprasa 3a y4eOHBbIH roI.

Buonorus. Yeaosek. 8 kiace
Paspnen 1. MecTo 4es10Beka B cucTeMe OPraHN4ecKoOro Mupa
YenoBeKk Kak 4acTh KUBOW NMpUpoAbl. MecTo 4enoBeka B CUCTEME OPraHUYECKOro Mupa. YepTsl cX0ACTBa
YyeloBeKa M JKUBOTHBIX. CXOACTBO M pa3inyMsl 4YeIOBEKa U YEJIOBEKOOOpa3HbIX 00e3bsH. UYenosek
pa3yMHBIN.
JdemMoHcTpauus
Tabnu1iel, cCXeMbl, pUCYHKH, PACKPHIBAIOIINE YEPThI CXOCTBA YEIOBEKA U )KUBOTHBIX.
Paznean 2. [Ipoucxoxkaenne yejoBeKa
buonoruyeckne u couuanbHble (PAKTOPbl AHTPONOCOLMOTEHe3a. Talbl AHTPONOreHe3a M (PaKTOpsI
CTaHOBJICHUS uesoBeka. Packl uenoBeka, UX MPOUCXOKIECHUE U €JUHCTBO.
JdemoncTpauus
N300paxeHnue npeacTaBuTene pa3anuHbIX pac YesloBeKa.
Pa3nea 3. Kpatkas ncropusi pa3BuTHs 3HAHUI 0 CTPOCHUH M (PYHKIHUSAX OPraHM3MAa YeJI0BeKa
Hayku o uenoBeke: aHaToMus, (U3MOJIOrUs, TUrHMeHa. Benukue anatombl W ¢usuonoru: ['ummokpar,
Kunapnanmii I'anen, Anapeac Bezanwii.
JdemMoHcTpanus
[TopTpeTsl BEMUKUX YUEHBIX— aHATOMOB U (PU3UOJIOTOB.
Paznen 4. O6mmii 0630p cTpoeHus u PyHKIUIT opraHu3Ma 4yeaioBeka
Knerounoe crpoeHne opranusma. TKaHM: DSNUTEIHAIBHBIE, COEAMHUTENIbHBIC, MBIIIECYHBIE, HEPBHAS.
Opranbl yenoBedeckoro opranusma. CucrteMbl opraHoB. B3aMMOCBsSI3b OpraHOB M CHCTEM OPraHOB Kak
OCHOBA T'OMEOCTA3a.
JdemMoHcTpauus
CxeMblI CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.
JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
N3ydyeHne MUKPOCKOITUYECKOTO CTPOEHUSI TKAHEM.
Pacrnio3naBanue Ha TaOnUIIaX OPraHOB M CUCTEM OPraHOB.
Pasznesn 5. Koopannauus u peryasinust



I'ymopanbHast perynsnus. JKene3pl BHyTpeHHEH cekperuu. ['OpMOHBI M UX pojib B OOMEHHBIX MPOIECCaX.
HepBHO - rymopaibHas peryJsanns.

JdemMoHcTpanus

Tabnuiel, WTIOCTPUPYIOIIKE YHIOKPUHHBIE XKele3bl. PoTorpaduu GONBHBIX € PA3IUYHBIMUA HapyILIEHUSAMU
GyHKIMHA SHIOKPUHHBIX >ken€3. HepBHas perymauus. 3HaueHue HEpBHOW cucTeMmbl. LleHTpanpHas u
nepugepuyeckas HepBHble CUCTEMbl. BereraTuBHas M comMaTtuyeckas 4acTH HEpBHOU cuctemsl. Peduiekc;
IPOBE/ICHUE HEPBHOTrO uMIyiabca. CTpoeHne M (PYHKIMM CHHHHOTO MO3Ta, OT/AEJOB TOJIOBHOTO MO3Ta.
bosbme nomymapus rosnoBHoro wmosra. Kopa Oonpmux mostymapuid.  3HaueHHE KOpbI  OOJIBIIMX
MOJIyLIapuil U €€ CBA3M C JAPYrUMHU OTAejsaMu Mosra. OpraHbl 4yBCTB (aHaJIM3aTOpPbl), UX CTPOCHHUE U
¢ynkunu. CtpoeHue, (QyHKIMM W TUTMeHa OpraHoB 3peHusa. CTpoeHune M (yHKIMM OpPraHoB CIyXa.
[Ipenynpexaenue HapyieHui ciayxa. Opraabl ocsi3aHus, BKyca, 0OOHSIHMA. | uTneHa opraHoB 4yBCTB.
JdemoHcTpauust

Myisx rosioBHOro Mosra. IIpesenranus.

JlaGopaTopHble H NpaKkTH4YecKne padoThl

N3yuenune rosoBHOTO Mo3ra 4esoBeka (1o MyJisbKaMm).

W3y4yeHne n3MeHeHUs pa3Mepa 3padka.

Paznen 6. Onopa u nBuKeHne

Ckener 4enoBeKa, €ro OTAEbl: OCEBOM CKEJeT, CKeleT MOosACOB KoHeuHocTedl. OCOOEHHOCTH CcKejera
YeJIOBEKa, CBSI3aHHBIE C TPYAOBOM AESATENBHOCTBIO U MNpsAMOXoxkaeHueM. CocTaB M CTPOEHUE KOCTEH:
TpyOuaTtble U ryOuarele KocTu. Poct kocrell. BospacTHble H3MEHEHUs B CTpPOEHMHM KocTeil. Twurbl
coequHeHMsT Bo3pacTHbIE M3MEHEHUS B CTPOCHHUH KocTel. THImbl coemnHeHUsT KOCTei. 3a00eBaHUs OTIOPHO
- JBMUraTeJbHOM cUCTeMbl M UX npodmiaktuka. MeimeyHas cucrema. CTpoeHME M pPa3BUTHE MBIIIII.
OcHOBHBIE TPYNIBl MBI, UX (yHKIUW. Pabora MpIII; cTatndeckas W JTUHAMHYecKas Harpy3ku. Poib
HEpBHOM cCHCTEMBl B peryjsilud padOThl MBI, YTOMJIEHHE MBI, pPOJb AKTHMBHOTO OTAbIXa B
BOCCTAQHOBJICHMH aKTHMBHOCTH MBIIICYHON TKaHU. 3Ha4eHHE (PU3MUECKOW KYIbTYphl U peXUMa TpyHa IS
IIPaBUIBHOTO (POPMUPOBAHUS OMOPHO - IBUTATEIILHON CUCTEMBI.

JdemMoHcTpauus

CkerneT 4enoBeka, OTAEIbHBIX KOCTEH. Pacimibl KocTen.

[Tpuémbl okazaHus IEPBOM MOMOIIM ITPH MOBPEKACHUAX (TpaBMax) ONOPHO - ABUTATEIbHON CUCTEMBI.
JlabopaTopHble U NpaKTHYeCKHe PadoThl

N3ydeHne BHEUTHETO CTPOECHUS KOCTEH.

W3mepenne Macchl 1 pocTa CBOETO OpraHu3Ma.

BrisiBieHMe BIUSHUS CTATUUECKON M TMHAMUYECKON Harpy3Ku Ha yTOMJICHUE MBIIIIIL.

Paspnen 7. BHyTpeHHss cpeaa opranusma

[TonsiTne «BHYTpeHHsIA cpena». TkaHeBas KUIKOCTb.

KpoBb, €€ coctaB M 3HaueHHE B OOECIEUEHMHU >KU3HEIESITEIbHOCTH OpraHusMa. KiieTouHble 3J1eMEeHTBI
KpPOBH: J3PUTPOLUTHI, JEUKOUUTHI, TpoMOouuThl. [Imazma kpoBu. CBEpThIBaHME KpOBU. ['pymnmbl KpOBH.
Jlumpa. Ummynurter. Uadexunonnsie 3adoneBanus. [Ipenynpenurensusle npuBuBky. [lepennBanue KpoBu.
JHonopcTBo. 3nauenue pabom JI. [lacmepa u U. U. Meunuxosa 6 obnacmu ummynumema.

JdemoncTpauus

Cxembl 1 TaOIUIBI, TOCBAIIEHHBIE COCTaBY KPOBH, IPYIIIaM KPOBH.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

N3ydyeHne MUKpOCKOTIMUECKOTO CTPOEHHSI KPOBHU.

Pasnen 8. Tpancnopr BemecTn

Cepale, ero cTpoeHHE U pEryasuus NesTeNbHOCTH. boibIIoN W Mayblii Kpyrd KpoBOOOpallleHus.
JlumdooOpamenne. JIBuxeHne KpoBu 1o cocynaMm. KpossHoe naBieHue. 3a0ojieBaHHs OpPraHoOB
KpOBOOOpAIIeHUs, UX MPEAYIPEKICHHE.

JdemoncTpanus

Monens cepaua uenoBeka. TaOiauIBl U CXEMbI, WLIIOCTPUPYIOIINE CTPOCHUE KIETOK KPOBU M OpPraHOB
KpPOBOOOpAIIECHHUS.

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI

N3mepenune KpoBSHOTO 1aBICHUS.

Omnpenenenne nyapca v MOACYET YNCIA CEPAECUHBIX COKPALICHUM.

Paznen 9. Jibixanue



[TorpeGHOCTH OpraHu3Ma 4enoBeKa B KUCIOpojae Bo3ayxa. Opransl AbIXaHUs, UX CTpoeHUe. /[pIxaTenbHble
nBwkeHus. ['a3000MeH B JETkuX, TKaHsAX. [lepeHOoc ra3oB 3pUTpPONMTAMH M TUTa3MON KpoBHU. Perymsimms
npixanus. IckyccTBeHHOE AbIXaHue. 1'010CcoBoi anmapar.

JdemoHcTpauust

Mogenu ropranu, JErKux.

JlaGopaTopHble H IpaKkTH4YecKne padoThl

OrmpesenieHrue YaCTOThI AbIXaHUS.

Pasznea 10. ITumeBapenue

[TuTarenbHble BemlecTBa M MHIIEBBIE NPOMYKTHL. [lOTpeOHOCTH 4YenoBeKa B MHUIIE W IHUTATEIBHBIX
BemlecTBax. Buramunsl. [Inmesapenne. Ctpoenue u GpyHKIMM opraHoB nuineBapeHus. [luieBapurenbHble
JKEJIe3bl: II€YEeHb W IOJDKENyJOuYHas >Keje3a. JTalbl IpoleccoB nuiueBapeHus. Hccaeoosanus M. 11
Ilasnosa 6 obnacmu nuwjesapenus.

JdemMoHcTpauus

[InakaT BHyTpEHHMX OpraHoB 4enoBeKa. [IpeseHranus.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

Bo3zeiicTBue xeiy104HOro coka Ha OelKH, CIIIOHbI — Ha Kpaxmall.

Onpenenenre HOPM PallMOHATIBHOTO MUTAHUS.

Paznen 11. OOMeH BeliecTB M SJHEPTrUM

OOmiast xapakTepucTHKa OOMEHa BemeCTB W JHepruu. l[lmactmyeckuid M SHEpreTHyecKwii oOMeH, uX
B3aUMOCBSI3b. BUTaMuHbI, X pojib B 0OMeHe BeulecTB. [ mnmoBUTaMUHO3. [ UIepBUTaAMUHO3.

Pa3nes 12. Boinesienue

Koneunsle mnpoayktel oOMeHa BemiecTB. Opranbl BbleneHus. Iloukm, ux cTpoeHue M (QYHKIMH.
O6pa3zoBanue Moun. PoJb KOXKH B BEIBEIEHUH U3 OPraHU3Ma IPOIYKTOB OOMEHA BEIIECTB.

JdeMoHcTpanus

[TmakaT nmoyku.

Pa3znen 13. IlokpoBbl Te1a

Crpoenne u QpyHKIMH KOXU. Ponb Koy B Terutoperymsauuu. 3akanuBanue. [ urueHnveckue TpeOoBaHus K
onexe, 00yBH. 3a00eBaHNs KOXKU U UX MPeyNpeKIeHUE.

JdemMoHcTpauus

CxeMbl, WIITIOCTPUPYIOIIHE CTPOEHUE KOKHBIX IIOKPOBOB UEJIOBEKA, TPOU3BOIHBIE KOXKH.

Pa3nea 14. PasmHo:keHue U pa3BuTHE

Cuctema opraHoB pa3MHOXEHHMA: CTpoeHHe M rurueHa. OmuionorBopeHue. BHyTpuyTpoOHOEe pa3BuTHE,
ponel. Jlaktanus. Poct u pazsutue pedénka. [lnanuposanue cembu.

Paznen 15. Boiciiasi HepBHas 1eAITEJIbHOCTH

Pednexc — ocHoBa HepBHOU aestenvHOCTH. Hccnedosanus M. M. Ceuenoea, H.I1. Ilasnosa, A. A.
Yxmomcxkozo,Il. K. Anoxuna. Bunsl pednexco. ®opmbl moeaeHusi. OcoOEHHOCTH BhICHIEH HEPBHOM
NEeATEIbHOCTH W ToBeAcHUs uenoBeka. llo3HaBarenbHble mnponeccel. Topmoxkenue. Tumsl HepBHOU
cucreMmbl. Peus. Mprunenue. Cosnanue. buonornueckue putmel. CoH, €ro 3HauY€HUE U TMrueHa. [ uruena
ymctBeHHOro Tpyzaa.llamsars. Omonuu. OcOOEHHOCTH MCUXUKU YETIOBEKa.

Pa3nen 16. YesioBek u ero 310poBbe

Cobmro/ileHue CaHUTapHO - TUTMEHUYECKUX HOPM U IMpaBWI 3I0pOBOro obpaza ku3HH. Oka3aHue nepBoOn
J0BpauyeOHOM MOMOIIHM MPU KPOBOTEUSHUH, OTPABIIEHUH YIapHBIM I'a30M, CIIACEHUH YTOIAIOIIEro, TpaBMax,
0KOrax, OOMOpOKEHUHU. YKpEIUIEeHNE 3/10pOBbs: IBUraTelIbHAs aKTUBHOCTD, 3aKanuBaHue. MakTopbl pucKa:
CTpEecChl, TMIIOJMHAMUs, NEpeyTOMJIEHHE. BpeaHbple NPUBBIUKYM, MX BIUSHUE Ha 3/I0POBbE YEIIOBEKA.
UYenosek u okpyxaromas cpeaa. Okpyxaromas cpefia Kak ICTOYHUK BEIecTB 1 dHepruu. Cpena oOuTaHusI.
IIpaBuiia noBeieHUs YEIOBEKA B OKPYKAIOILIEH CpEJIE.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3ydyeHne npru€MOB OCTAaHOBKH apTEPUAIBHOIO U BEHO3HOI'O KPOBOTEUEHUH.

AHanu3 1 OlleHKa BIUSHUS Ha 3I0pOBbE YeJIoBeKa (PaKTOPOB OKPYKAIOIIEH CPEIbL.

buoJsorusi. O0mue 3aKOHOMEPHOCTH. 9 KJacc
BBenenue
MecTo Kypca B CUCTEME €CTeCTBEHHOHAYYHBIX IUCIUIUIMH, a TaKKe B Omoiormdeckux Haykax. Llemu u
3aauu Kypca. 3HaueHue NpeameTa JUisl TOHUMaHUs €IMHCTBA BCErO )KUBOTO U B3aMMO3aBHCHMOCTH BCEX
gactelr orocheps! 3emiu.



Pasznen 1. CTpykTypHasi Opranu3anus ;KMBbIX OPraHU3MOB

Tema 1.1. XUMHNYECKAS OPTAHU3ALMA KIIETKA

DJeMeHTHBIN COCTaB KJIETKU. PacnipocTpaHE€HHOCTH 3JIEMEHTOB, UX BKJIaJ B 00pa3oBaHHE KUBOW MaTepUH U
OOBEKTOB HEXHMBOW MNPHUPOABI. MakpossieMeHThl, MHUKpPOIJIEMEHTbl; WX BKIaJA B 00pa3oBaHue
HEOPraHMYECKUX W OPraHMYeCKHX MOJEKYyJ >UBOTO BeulecTBa. HeopraHuueckue MOJIEKYJBl KHBOTO
BelecTBa. Bona; e€ xumuyeckue cBoicTBa M Ouonorumdeckas posib. Colu HEOPraHMYECKUX KHUCIOT, UX
BKJIaJI B OOECIEYECHHE MPOLIECCOB >KU3HEIACATEILHOCTH W TOAJIEpPKAHUE TOMeocTa3a. Pojb KaTHOHOB H
aHMOHOB B 00€cCleYeHUH TPOIECCOB KU3HeAesATeNbHOCTH. (OCMOC M OCMOTHYECKOE JaBJICHHE;
OCMOTHYECKOE MOCTYIJIEHUE MOJIEKYJ B KiIeTKy. OpraHudeckue MoJieKynbl. buonorndeckue nonuMepsl —
OenkM; HMX CTPYKTypHas opranuszanus. @OyHKIUM OENKOBBIX MOJEKYyJ. YTIEBOAbI, MX CTPOCHUE U
Ouosiornveckass poib. JKUpbl — OCHOBHOM CTPYKTYpPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH M HMCTOYHHK
suepruu. JHK— wmonekynsl HacnmencrBennoctu. Penymnukanus [IHK, nepemaua HacnmencTBeHHOH
nHpOpMaIKU U3 TIOKOJIEHH B MoKkojeHue. [lepenaya HacnecTBEHHON HH(DOPMAIUK U3 Apa B IIUTOIIA3MY;
tpanckpurnus. PHK, e€ ctpykrypa u pynkiuu. Madopmarnmonnsie, TpancnopTasie, pudocomanbHbie PHK.
Tema 1.2. OBMEH BEHIECTB U ITPEOBPA3OBAHUWE SHEPT'MU B KJIETKE

OOMeH BelecTB U MPeoOpa3oBaHKUe YHEPTUH B KJIETKe. TpaHCIOPT BEHIECTB Yepe3 KIETOUHYI0 MeMOpaHy.
[TuHo - 1 darounTo3. BHyTpuKIETOUHOE MUIIEBAPEHHE W HAKOIUICHHUE DHEPTUU; PACIICIUICHUE TIFOKO3BI.
buocunTe3 6enKoB, )KUPOB U YTIEBOJIOB B KIIETKE.

Tema 1.3. CTPOEHUE N ®YHKIUNU KJIETOK

[IpokapuoTtnueckue kietku: ¢opMa u pasmepsl. Lluroruazma OakTepuanbHOW KieTkd. OpraHusanus
MeTraboniu3ma y mpokapuot. ['enernueckuit anmnapar 6akrepuit. CriopoodpazoBanue. PasmHoxxenune. Mecto
U poONib MPOKApUOT B OHMOIEHO3ax. DykapuoTHUecKas KieTka. LluTomnmazMa syKapHOTHYECKOW KIIETKH.
Oprasesuisl TUTOIUIA3MBI, UX CTPYKTYpa U QyHKuuu. L{uTockener. BxiroueHus u ux posib B MeTaboiIu3Me
KJIETOK.

KnerouHoe siipo — ILEHTp yNpaBiE€HUs >KU3HENEATEIbHOCThIO KIETKH. CTPYKTYphl KIETOUHOIO Sijpa:
anepHas 000J0YKa, XpPOMaTUH (TETEPOXPOMATHH), SAPHIIIKO. OCOOEHHOCTH CTPOEHHUS PACTUTEIHHOM
kietku. [lenenune xnerok. Kierkn B MHOrOKIIeTOYHOM opranusMme. Ilonstre o nuddepeHnnpoBKe KIETOK
MHOTOKJIETOYHOTO OpraHusma. MuToTHueckui 1Mk uHTepdasza, peaymnukamus JHK; muto3, dasbr
MUTOTUYECKOTO JEJeHUs] U IMpeoOpa3oBaHMsl XpPOMOCOM. buoornyeckuit CMbICI M 3HAUY€HUE MHUTO3a
(Oecronoe pa3MHOKEHHE, POCT, BOCIIOJIHEHUE KJIETOYHBIX MOTEPh B (PU3HOJIOTMYECKUX M MAaTOJOTHUECKUX
ycnoBusix). Knerounas Teopust cTpoeHus OpraHu3MOB.

JdemoncTpauus

[IpyHIMNHUATbHBIE CXEMBl YCTPOMCTBA MHUKpockoma. Mopaenu kieTkd. CXeMbl CTPOEHHsSI OpraHOUIOB
pPacTUTENBHON M KUBOTHOM KJIETOK. MuKpompenaparbl KJIETOK PAaCT€HUMN, KUBOTHBIX M OJHOKJIETOYHBIX
rpuboB. CxeMa MUTOTHYECKOTO JENIEHUs KIJIETKH.

JlabopaTopHbie U NpaKTHYeCKHEe PadoThI

N3ydenue kineTok OakTepuil, paCTeHUI 1 )KMUBOTHBIX HA TOTOBBIX MUKpOIIpenaparax.

Pa3neu 2. PazMHOMXkeHHe M HHAUBHAYAIbHOE PAa3BUTHE OPTAaHU3MOB

Tema 2.1. PASMHOXEHUE OPI"TAHU3MOB

CymurHocThs ¥ GOpMBI pa3MHOKEHUS OpraHu3MoB. becnonoe pa3MHOokeHne pacTeHU U )KUBOTHBIX. [1os0BOE
pa3MHOXKEHHE >KMBOTHBIX M PACTEHUH; 00pa30BaHUE MOJIOBBIX KIETOK, OCEMEHEHHE M OIUIOJI0TBOPEHHE.
buonoruyeckoe 3HaueHHE NOJIOBOTO pa3MHOXKeHUA. [ 'ametorenes. [lepnosl 00pa3oBaHus MOJOBBIX KIIETOK:
pa3MHOXXEHHE, pOCT, co3peBaHue (Meio3) u  (QopmupoBaHHe TOJNOBBIX KJIeTOK. (OcobeHHOCTH
CIIepMaTOreHe3a

1 oBoreHesa. Ormmog0TBOpEHHE.

JdemoncTpanus

[InakaThl, WILTIOCTPUPYIOMIME CIOCOOBI BETETATHUBHOIO Pa3MHOKEHHUS IUIOJOBBIX JIEPEBHEB M OBOIIHBIX
KYJBTYP.

Tema 2.2. UHANBUY AJIbBHOE PA3BUTUE OPT'TAHM3MOB (OHTOI'EHE3)

OMOpHOHANBHBIA nepuo] pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTHU JIpO0JIeHHs; 00pa30oBaHue OJHOCIOWHOTO
3aponpliia — OnacTynbl. [acTpyssius; 3aKOHOMEPHOCTH OOpa30BaHMS JIBYXCIOMHOTO 3apojblia—
ractpynbl. [lepBuuHBId oOpraHoreHe3 u AanbHeWmias Iup@GepeHIupoBKa TKaHEH, OPraHOB U CHUCTEM.
[ToctamOproHaneHBId TIepuON pa3BUTHA. POpMBI MOCTIMOPHOHAIBLHOTO Iepuoaa pa3BuTHi. Hempsmoe
pa3BUTHE; MMOJHBIM U HEMTONHBIA MeTamop(do3. bruonorudeckuii cMbIch pa3BuTHs ¢ metamopdosom. IIpsimoe
pasButHe. Ctapenue. OOmMe 3aKOHOMEPHOCTH pa3BuUTHs. buorenernueckuii 3akoH. CXOICTBO 3apoablieit



1 SMOpHOHaANbHAs JUBepreHius npusHakoB (3akoH K. bapa). buorenernyeckwmii 3axkon (O. I'exkens u @.
Mirosnnep). Pa6otsr A. H. CeBepiioBa 06 SMOpHOHAIBHONM W3MEHYHBOCTH.

JdemMoHcTpanus

Tabnuupl, wWUIIOCTpUpYIOIIKME Tpouecc MeTamopdo3a Yy OEClO3BOHOYHBIX — (BKECTKOKPBUIBIX U
YelIyHYaTOKPbUIBIX HACEKOMBIX) W TO3BOHOYHBIX (amduOuii). TalOmuipl, OTpakarolmHe CXOACTBO
3apoAbIleH TO3BOHOYHBIX )KUBOTHBIX.

Tema 3.1. SBAKOHOMEPHOCTU HACJIEJOBAHNW A ITPU3HAKOB

OtkpeiTue I'. MeHzeneM 3aKOHOMEPHOCTEH HACJICIOBaHMS TMPU3HAKOB. [ MOPHIOJOTHYECKHI METOH
M3yYeHHs] HACIEJACTBEHHOCTH. MOHOTHOpHIHOE W TMOJUTHOPHIHOE CKpelirMBaHue. 3akoHbl MeHpes.
HesaBucumoe u cuemsieHHOe HacineqoBaHue. |'eHeTnueckoe ompenereHue moJjia. ['eHOTUIl Kak LenocTHas
cucrema. B3aumoeiicTBiE ajuleIbHBIX M HEAJUIEIBHBIX T€HOB B ONIPE/IEICHUHN IIPU3HAKOB.

JdemoHcTpauust

[Tpesenrtanuu: PonocnoBHble. XpOMOCOMHBIE aHOMAJINU YEJIOBEKA M UX (PEHOTUITUUECKUE TIPOSIBIICHHS.
JlaGopaTopHble H NpaKkTH4YecKne padoThl

Pemenue reneTuueckrx 3aaa4d ¥ COCTaBICHUE POJOCIOBHBIX.

Tema 3.2. 3AKOHOMEPHOCTU UBMEHUNBOCTHU

OcHoBHbIe (pOpMBI M3MEHUMBOCTU. ['€HOTHIIMYECKass M3MEHYMBOCTh. MyTamuu. 3HaueHHE MYTalMid I
MPAKTUKKA  CEIbCKOTO XO3sicTBAa U OuoTexHonoruu. KomMOMHATHBHAs M3MEHYHBOCTH. DBOJIIOIIMOHHOE
3HaYeHHUEe KOMOMHATUBHON M3MeHYMBOCTU. DeHOTUIINYECKAs], WIH MOJU(PHUKALMOHHAS U3MEHYUBOCTb. Poib
YCIIOBUM BHEIIHEN Cpe/bl B pa3BUTUU U IPOSBICHUH IPU3HAKOB U CBOICTB.

JdemMoHcTpauus

[Tpumepsl MOAMPUKAITMOHHON H3MEHYUBOCTH.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

[Toctpoenne BapHallMOHHOW KpUBOM (pa3Mepbl JIMCThEB pAaCcTEHUM, aHTPOIOMETPUYECKHE JTaHHbIC
yUalmxcs).

Tema 3.3. CEJIEKLIMSI PACTEHUN, )KUBOTHBIX 1 MUKPOOPT AHU3MOB

LleHTpbl TPOUCXOXKAECHUS U MHOroo0Opasus KyjlbTypHbIX pacteHuil. Copt, mopona, mramMM. MeTojsl
CEJIeKIIMU pACTEHUW M JKUBOTHBIX. J(OCTMKEHUS W OCHOBHBIE HAIPaBJICHUS COBPEMEHHON CEJEKLHH.
3HaueHue  CeNeKUMM  JUISl  Pa3BUTHS  CEJIbCKOXO3SIMICTBEHHOIO  IPOM3BOJCTBA,  MEIULMHCKOM,
MHUKPOOHOJIOTHYECKON U APYTUX OTpacieil MPOMBIIUIEHHOCTH.

JdemMoHcTpanus

CpaBHUTENBHBIN aHATU3 TOPOJ JOMAIIHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUN U UX IUKUX MPEIKOB.
Konnexkuuu u npenaparsl COPTOB KyJIbTYPHBIX PACTEHHUM, OTINYAIOIINXCS HAMOOJIBIIEH MII0I0BUTOCTHIO.
Pasnen 4. IBosonus ;KkuBOro Mupa Ha 3emJie

Tema 4.1. MHOI'OOBPA3UE XHNBOI'O MHPA. YPOBHU OPIAHU3AIIMN M OCHOBHBIE
CBOMCTBA XHBBIX OPTAHIU3MOB

YpoBHM OpraHu3anuu >KU3HHU: MOJIEKYJSIPHO - TE€HETHYECKHH, KJIETOYHbI, TKAHEBbIA, OpPTaHHbIMU,
OpPraHU3MEHHBIM, NOMYyJISIUOHHO - BHJOBOH, OuoreouneHoTndeckuid u OuocdepHblii. EauHcTBO
XMMHUYECKOTO COCTaBa JKMBOM MaTepuu; OCHOBHBIE TPYNIbl XUMHUYECKMX OJJIEMEHTOB MU MOJEKYII,
o0pasyromiue )xuBoe BelecTBo ouochepsl. Kiierounoe crpoenue opranu3mMoB, Hacensomux 3emito. OOMeH
BELIECTB M CaMOperyysiuus B Ouosnornyeckux cucreMax. CaMOBOCHPOM3BENEHUE; HACIEICTBEHHOCTh U
M3MEHUYUBOCTh KaK OCHOBA CYIIIECTBOBAHUS KUBOW marepuu. Poct u pazButue. PaznpaxumocTs; Gopmbl
n30upaTrenbHOM  peakuuud OpraHU3MOB Ha  BHEUIHME  BO3JAEWUCTBUA. PUTMHYHOCTH  mpoOlEecCOB
KHU3HENEATSNIbHOCTH; OMOJIOTMYECKHE PHUTMbI M HMX 3HaYeHHe. JIMCKPETHOCTh JKMBOTO BEIIECTBA H
B3alMOOTHOUIEHHS] YacTH U II€JIOT0 B OuocHucTeMax. DHEPro3aBHUCUMOCTb JKUMBBIX OpPraHU3MOB; (OpPMBI
notpebnenus sHepruu. llapcTBa XKUBOM TPHUPOJIBI;, KpaTKas XapaKTePUCTHKAa €CTECTBEHHOW CHCTEMBI
KJ1acCU(UKaLlMU )KUBBIX OpraHu3MoB. BusoBoe pasHoobpasue.

JdemoncTpanus

CxeMsl, OTpaXkarolmue CTPYKTYPbI HAPCTB KUBOM IPUPOBL.

Tema 4.2. PASBUTHE BUOJIOTMH B JIOJIAPBUHOBCKHWI ITEPUO/T

Pazeumue ouonocuu 6 dooapsunosckuii nepuoo. I'ocnoocmeo 6 Hayke npeocmagienuii 00 «U3HAYANbHOU
yenecooopasHOCmMu» U HeusMeHHOCmu Hcugou npupoosl. Pabomel K. Jlunnes no cucmemamuxe pacmenuti u
oHcusommuuix. Ieonoyuonnas meopus K. b. Jlamapka.

JdemoHcTpauust



Buocpaghuu yuénvix, enécuux 6xnao 6 pazsumue 360110YUOHHBIX uodell. Kuzuv u desmenvnocmo K. b.
Jlamapxa.

Tema 4.3. TEOPUS U. JAPBUHA O IPOMCXOXXJIEHUU BUJIOB IIYTEM ECTECTBEHHOI'O
OTBOPA

[Ipennoceiiku BO3HUKHOBeHUs ydeHuss Y. JlapBuHA: IOCTHKEHUS B 00JacTH E€CTECTBEHHBIX HayK,
skcnienuuoHHbI Matepuan Y. lapBuna. Yuenue Y. JlapBuHa 00 uCKycCTBEHHOM oTOOpe. Yuenue Y.
JlapBuHa O ecTeCTBEHHOM OTOope. Bua—oieMeHTapHas JBOJIONMOHHAS eAWHHIIA. BceoOrmas
WHIUBUAYaJIbHAas U3MEHYMBOCTh M W30BITOYHAs YMCIEHHOCTh MOTOMCTBAa. bopb0a 3a cyllecTBOBaHUE U
€CTECTBEHHBIN 0TOOD.

JdemoHcTpauust

buorpadus Y. lapsuna. MapupyT u KoHKpeTHbIe Haxonku Y. /lapBrHa BO BpeMs MyTEIIECTBH Ha Kopadie
«buribm.

Tema 4.4. [IPUCIIOCOBJIEHHOCTh OPTAHM3MOB K YCJIOBUSIM BHEIIHEN CPEJbI KAK
PE3YJIbTAT JEMCTBUS ECTECTBEHHOI'O OTEOPA

[TpucnocoOuTenbHble  O0COOCHHOCTH  CTpoeHMA. [IOKpPOBUTENBCTBEHHAs OKpacka IIOKPOBOB  TeJia:
CKpBIBAIOIIAsl OKpacka (OJHOTOHHAs, JBYTOHOBAs, pacwlICHSIOMIAs W Jp.); MpelocTeperarpmas OKpacka.
Mumukpusi. [IpucocoOuTenbHOE TOBEACHUE JKUBOTHBIX. 3aboTa 0 moToMcTBe. DH3MOJIOrHYECKHE
ananrtanuu. OTHOCUTENBbHOCTD MPUCIIOCOOICHHOCTH.

JdemMoHcTpauus

Nnnroctpanuy, JIEMOHCTPUPYIOLIME CTPOEHUE Tella HKUBOTHBIX M PACTUTEIbHBIX OpPraHU3MOB,
o0ecreynBaNMe BbDKMBAHUE B THUIMYHBIX JUIsI HUX YCIOBHUSX CyIIeCTBOBaHUWs. [IpuMepsl pa3inuyHbIX
BHJIOB [TOKPOBUTEIBCTBEHHON OKPACKHU Y JKUBOTHBIX.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

OO6cyxeHre Ha MOZEISAX POJIU MPUCTIOCOOUTENBHOTO TOBEICHHUS KUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLINA

Bung kak reHeTMueckd M30JMPOBAHHAS CHUCTEMA; PENPOAYKTUBHAS M30IS0UsA U €€ MEXaHU3MBI.
[lonynsuuoHHass CTPYKTypa BHJA; SKOJIOTMYECKME W TIEHETHUYECKHE XapaKTEPUCTUKU IMOMYIISILUM.

[Tomynsauuss —  »JeMeHTapHas »HBOJIONMOHHAs eauHuna. IlyTh M cKopocTh BHI000pa30BaHUS;
reorpauyeckoe 1 FKOJIOrMUEcKoe BU1000pa3oBaHHeE.
JdemoncTpauus

CxeMbl, WUTIOCTPUPYIOIIHME TIpoliecc reorpadguyeckoro BUA00Opa3oBaHus. [epbapuu W KOJJIEKIIHH,
MOKa3bIBAIOLINE MHIUBUAYATbHYI0O U3MEHUMBOCTh M Pa3HOOOpa3re COPTOB KYJIbTYPHBIX PAaCTEHUH M MOPOJ
JIOMAaITHUX KUBOTHBIX.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

N3ydenue npucnocoO0IeHHOCTH OPTaHu3MOB K cpeJie OOuTaHUsl.

H3yuenue uzmenyugocmu, Kpumepueg 6uod, pe3yibmamos UCKYCCMEEHHO20 ombopa Ha copmax
KYIbMYPHbIX PACTEHU.

Tema 4.6. BUOJIOTUYECKHUE TTOCJIIEACTBUA AJAIITALIIMN. MAKPOSBOJIIOLINA

['maBHBIE HampaBiIeHUs IBOJIIOIMOHHOTO Tpoliecca. buomornueckuii mporpecc U OMOJOTUYECKHI perpecc
(A. H. Ceseprios). Ilytu noctuxenus 6uonorunyeckoro mporpecca. OCHOBHbIE 3aKOHOMEPHOCTH HBOJIIOIMH:
JIUBEpreHIusl, KOHBepreHuus, mnapauienusM. [IpaBuna »sBodONUU Tpynn oOpraHu3MoB. Pe3ynbTaThl
HBOJIIOIMM: MHOrooOpa3ue BHJOB, OpraHMuYecKas IeJIecOO00pa3HOCTh, IOCTENIEHHOE YCIIOKHEHHE
OpraHu3alHH.

JdemoncTpauus

[IprMepbl TOMOJIOTUYHBIX U aHAJOTHYHBIX OPTaHOB, UX CTPOCHMS M MPOUCXOXKACHUS B OHTOreHe3e. CXxeMbl
COOTHOILIEHUS] TyTeH MPOrpecCCHBHOM OMOJOTMUYECKOW HBOMIONMH. MarepHuanbl, XapaKTepH3yIOIue
MIPEACTABUTENEN KUBOTHBIX U pPAaCTEHUM, BHECEHHBIX B KpacHyr0 KHUTY M HaxoI[IIHUXCA TOJ OXPaHOU
rocy/1apcrBa.

Tema 4.7. BOSHMKHOBEHMUE XX1N3HU HA 3EMJIE

Opranndeckuii MUp Kak pe3ysbTaT 3BOJIIOLMH. BOZHUKHOBEHNE U pa3BUTHE KU3HU Ha 3emiie. XUMHUYECKUH,
npenouonornyeckuil (teopust akagemuka A. M. Onapuna), 6MOJOTHYECKUI M COLMAIbHBINA 3Tabl pa3BUTHS
KUBOU MaTepUH.

OUIOreHeTHYECKUECBSI3U B )KUBOM MPUPO/JIE; €CTECTBEHHAs KJIACCH(PHUKAIS )KUBBIX OPraHU3MOB.
JdemoHcTpauust



CxeMbl BO3HUKHOBEHHSI OJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOUYHBIX OpPraHW3MOB, Pa3BUTHs LIAPCTB
pacTeHUH U KUBOTHBIX.

Tema 4.8. PASBBUTUE XM3HU HA 3EMJIE

Pazputne xu3Hu Ha 3emiie B apXEUCKYI0 M IPOTEPO30MCKYr0 3pbl. [lepBbie cieabl KM3HM Ha 3emiie.
[TosiBNIeHHE BCEX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX KMBOTHBIX. [IepBbie X0opaoBbie. Pa3BuTHE BOIHBIX
pactenuii. Pa3Butme xu3HM Ha 3emile B NaJ€O30MCKyr0 3py. [losiBneHune M >5BOIIOLMS CYXOMYTHBIX
pacrenuii. [lanmopOTHHKH, CEMEHHbIE MANOPOTHUKH, TOJOCEMEHHbIE pacTeHUsA. BO3HHUKHOBEHHE
MMO3BOHOYHBIX: PBIOBI, 3¢MHOBOJHBIC, MpecMbIKalomuecs. Pa3BuTie xu3HU Ha 3emiile B ME3030HCKYI0 U
KalHO30MCKYI0 3pbl. [losiBIIeHHE U pacnpoCTpaHEHUE MTOKPBITOCEMEHHBIX PACTCHUN. BOZHUKHOBEHHE NTHUIL
n miekonuraronmx. llosBnenne m passutue npumartoB. [IpoucxoxzaeHue yenoBeka. MecTto yenoBeka B
xuBOM mpupone. CucremMaTHueckoe NoOJOkeHHe Buaa Homo sapiens B cHCTEME XHBOTHOTO MHpA.
[Ipu3Haku M CBOKCTBA YEIOBEKA, MO3BOJIIOIIME OTHECTHU €ro K Pa3jiudyHbIM CHUCTEMATHYECKUM Ipyniam
apcTBa >KMBOTHBIX. CTaauu 3BOJIOLUM YEJIOBEKA: JPEBHEHIINN 4YENIOBEK, IPEBHUI YEJIOBEK, IE€pPBbIC
coBpeMeHHbIe Jtonu. CBoiicTBa uenoBeka Kak Ouojormueckoro Bujaa. [lomynsuuoHHas CTpyKTypa BHIA
Homo sapiens; denoBeueckue pachl; pacooOpa3oBaHME; €JUHCTBO MPOMCXOXKAEHHUS pac. AHTHHAYYHAS
CYILLIHOCTb pacHu3Ma.

Pa3pnen 5. BzaumMooTHOLIEHHS OPraHu3Ma U cpeibl. OCHOBBI IKO0JIOTHH

Tema 5.1. BUOCDEPA, EE CTPYKTYPA U ®YHKIIUU

buochepa — xkmBas obosiouka TutaHeTel. CTpykTypa Omocdepsl. KoMmoOHEHTBI OHOChEphl: KUBOE
BEIIECTBO, BUJIOBOW COCTaB, pa3HOOOpa3ue u Bk B brnoMaccy. bruokocHoe u kocHOe BeriecTBo 6nochepsl
(B. U. Bepnanckuii). Kpyrosopot BemiectB B npupoje. EcrecTBeHHbIE COOOIIECTBA KUBBIX OPIaHU3MOB.
buoreonieno3pl. KoMmoOHEHThI OHOT€OEHO30B: MPOAYLEHTHI, KOHCYMEHTBI, PEAYIEeHThl. bBHOIEHO3BI:
BHJIOBOE pa3HOOOpas3ue,

IUIOTHOCTh MOMYJISIIMM, Onomacca. AOuoTtnueckue (aktopsl cpenbl. Ponb Temmeparypbl, OCBEHIEHHOCTH,
BJIQKHOCTH U JAPYruX (HaKTOpOB B KHU3HEIEATEIHHOCTH cooOmiecTB. MHTEHCUBHOCTh AEWCTBUS (akTopa
Cpenbl; oOrpaHuyuBaroOnMii Qakrop. BsaumopneiicTBue ¢GakTOpoB Cpeabl, MpeAenabl BBIHOCIUBOCTH.
buotnueckue ¢akropsr cpeapl. Llemn m cet nmuTaHMA. DKOJOTUYECKHE TMHPAMHIIBL: YHCEN, OMOMACCHI,
sHepruu. CMeHa O6uorieH030B. [IpudyrHBI cMeHBI OHMOIIEHO30B; POpMHUpPOBAHUE HOBBIX CO00IIECTB. DOpPMBI
B3aMMOOTHOIIIEHUN MEXIy OpraHu3MaMH.

[To3uTHBHBIE OTHOLIEHHS — CHUMOMO3: MyTyaJlu3M, KOoIlepauus, KOMMEHCaIM3M. AHTHOMOTHYECKHE
OTHOIICHUA: XUIIHUYCCTBO, MMAPa3uTU3M, KOHKYPCHIIHA. HeﬁTpanLHme OTHOILICHUA— HeﬁTpaan.
JdemoncTpauus

Cxembl, WIUTIOCTPUPYIOLIUE CTPYKTYpY Omocdepbl U XapakTepusyrouue €€ OTAENbHbIE COCTaBHbIE YACTH.
TaGnuiel BUOBOTO cOCTaBa M pa3sHOOOpa3usl JKUBBIX OpraHU3MoB 6Hocheprl. CxeMbl KpyroBOpOTa BELECTB
B nipupoe. [Ipumepsl cumO103a Mexay NpeCTaBUTENIMU Pa3IMUHBIX [APCTB KUBOW MPUPO/IBI.
JlabopaTopHbie U NpaKTHYeCKHEe PadoThI

CocraBiieHne cxeM Nepelauy BeIECTB U SHEPruu (LieTel MUTaHus).

N3ydeHne u onucaHue 3KOCUCTEMBI CBOEH MECTHOCTH, BBISIBIEHUE TUIIOB B3aUMOICHCTBHSI Pa3HbIX BUIOB B
JTAHHOM DKOCHUCTEME.

Tema 5.2. BUOCDPEPA 1 YEJIOBEK

[Ipupoanbie pecypchl U UX HCIOIb30BaHHE. AHTPOIMOTreHHbIE (PAKTOPBI BO3IEHCTBUS HA OHUOIIEHO3bI (POJIb
YeJIoBeKa B MPUPO/IE); MOCIEICTBHS XO3IHCTBEHHON NIeATeNbHOCTH YenoBeKka. [Ipo0ieMbl pannoHaaIbHOTO
MIPUPOIONOIB30BaHUs, OXPaHbl MPUPOJBL: 3alIUTa OT 3arpsA3HEHMH, COXpaHEHHE ATAJIOHOB U MaMATHUKOB
IPUPOJIBI, OOECTIeYeHUE IPUPOTHBIMU PECYpPCAMU Ha CEJIEHUS IJIAaHETHI.

JdemMoHcTpauus

KapTsl 3anoBegHBIX TEPPUTOPUI HAILIEH CTPAHBI.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI

AHanu3 U OLEHKA MTOCIEACTBUM JEATEIBHOCTH YEI0BEKA B SKOCUCTEMAX.



TemaTnuyeckoe IIAaHMPOBAHUe.

Pasgen, Tema KoanuecTBo uacoB

BuoJjgorus. Beeaenue B 0M0J10ruio. 5 Kjace 34

Pa3nen 1. )KuBoii opranusm: CTpoeHHE U U3yYEHUE 8
Pazgen 2. MHorooOpasue )UBBIX OPTaHH3MOB 14
Paznen 3. Cpena oOuTaHust )KUBBIX OPraHU3MOB 6
Paznen 4. Yenosek Ha 3emiie 6
Buogorus. 7KuBoii opranusm. 6 kiacc 34

Pasnen 1. Ctpoenue u cBOMCTBA JKUBBIX OPraHU3MOB 11
Paznen 2. )KuzHeaesTenbHOCTh OpraHu3Ma 20
Paznen 3. Opranusm u cpena 2
Buosorusi. MHorooopasue ;KuBbIX OPraHU3MOB. 7 KJIaCC 34
BBenenue 4
Paznen 1. IlapctBo baktepun 3
Pazgen 2. IapctBo ['pubbt 3
Pazgen 3. llapctBo Pactenus 19
Pasnen 4. Pacrenus u okpyskaroias cpena 4
3aKiIroueHne 1
Buosorus. Yesiosek. 8 kiace 68

MecTo yernoBeKa B CHCTEME OPTaHUIeCKOTO MUpa 2
[IponcxoxaeHue denoBeKa 2
Kpatkas uctopus pa3BuTHs 3HaHUI O CTPOCHUH U (HYHKITUSIX 1

OpraHu3Ma 4elioBeKa

OO6muit 0030p cTpoeHus U GYHKIHI OpraHu3Ma 4eIoBeKa 4
Koopnunarwst u perynsnus 12
Omnopa u IBIKEHUE 9
BryTpeHnHss cpena opraausma. 4
Tpancnopt BemiecTs 4
Hpixanue 5
[TumeBapenue 5
OOMeH BelecTB U SHEPTUU 2
Brinenenune 2
ITokpoBbI TENA 3
PasMHOXeHHE U pa3BUTHE. 3
Bricmiast HepBHas 1eATEIHLHOCTD 5)
UeloBeK U €ro 3J0pOBbE 5
Buosorus. O6ume 3aKkoHOMEPHOCTH. 9 KiIace 66

BBenenue 1
Paznen 1. CtpykTypHas opranusalysi >KUBbIX OpraHH3MOB 10
Pasznen 2. Pa3MHOXXEHHE U HHIMBUTyaTbHOE Pa3BUTHE OPTAHU3MOB 5
Pasnen 3. HacneacTBEHHOCTh M MI3MEHUHMBOCTH OPTaHU3MOB 20
Paznen 4. DBomronust )kHBOTo Mupa Ha 3emIie. 22
Pasnen 5. BzaumooTtHomeHus opranusma u cpesibl. OCHOBBI 9KOJIOTHH. 7
3aKIOUEHHE 1

Kuaace | IIporpamma yyeOHOro nmpeamera

KoJ1-Bo yacoB B

KoJu-Bo yacoB

HeJleJI10 roj
5 buonorus. Beenenue B 6uosoruto. 1 34
6 buonorus. )KuBoit opranusm. 1 34
7 Buosnorus. MHOroo6pasue >KUBBIX OPraHH3MOB. 1 34
8 buosnorus. Yenosek. 2 68
9 Buosnorus. O0mye 3aKOHOMEPHOCTH. 2 66
HNTOI'O: | 236 gaca







