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Pabouas mporpamma mo npenmery «buonorusi» cocrtaBieHa Ha ocHOBe DelepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO
obmiero obpazoBaHusi, aBTOpckoi ydeOnor mporpammbel H. M. Conuna, B.b. 3axapoBa «buomorus. 5 — 9 kmaccer», M.: [Ipoda, KOHIIEHTpUUECKHI KypC
o0Oy4eHusl.

YyebHOE copepkaHre Kypca OMOJIOTHH

Conun, H.W. buonorus: Beenenue B 6uonoruio . 5 knacce: yaeonuk/ H.U. Connn, A.A. [Tnemakos. — M.: JIpoda, 2015;

Conun, H.W. buonorus. XXuBoli opranusm. 6 kiacc. yue0. s odmeoodpazoBatenbubix yupexaennit/ H.M. Conun. — M.: llpoda, 2016 ;

3axapos, B.b.buonorus: Maoroo6pasue xuBbix opranu3moB. B.b. 3axapos, H.. Conun. — M.: [Ipocda, 2017

Conun, H. 1., Caniun, M. P. buonorus. Yenosek. 8 knacc: yueOuuk/ Conun, H. U., Caniun, M. P. — M.: [Ipoda, 2017 r.

MawmonroB C. I'., 3axapos B. b., Araponosa U. b., Corun H. . buonorus. O6mue 3akoHoMepHOCTH. 9 Kitace: yaeonuk/ Mamontos C. I'., 3axapos B. b.
u ap. — M.: Ipoda, 2018 1.

IInanupyemble pe3yJbTaThl OCBOCHHA Y4eOHOI0 NpeaMeTa
Beenenne B 0nosornio
JIuunocmmuuie pezyniomamot.
—®opmupoBaHre OTBETCTBEHHOI'O OTHOLIEHUS K 00YUEHHUIO;
—opmupoBaHue M03HaBATEIbHBIX HHTEPECOB U MOTUBOB K O0YUYEHHUIO;
—opMupoBaHUe HaBBIKOB MOBEJICHHS B TPUPOJIE, OCO3HAHUS LIEHHOCTH KUBBIX OOBEKTOB;
—OCO3HaHHUE LIEHHOCTH 3/I0pPOBOT0 M 0€301acHOro 00pasa KHU3HH;
—(popMUpPOBaHNE OCHOB IKOJIOTUYECKOUN KYIbTYPHI.
Memanpeomemmnule pe3yromamot:
Yuawuecs oondicnvl ymems:
—IIPOBOANUTH MpOCTEiINe HAOIIOICHHSI, U3MEPEHUS, OTIBITHI;
—CTaBUTh yUE€OHYIO 3a/1a4y M0/l PYKOBOACTBOM yUHUTEIS;
—CHCTeMaTU3UpOBaTh U 00001IaTh pa3Hble BUBI MH(OpMaIuy;
—COCTaBJISTh IJIaH BBINOJHEHUS yueOHOW 3a/1auH;
—IIPOBO/IUTH MPOCTEHITYIO KJIACCU(PUKALINIO KHUBBIX OPIraHU3MOB 10 OTAEIbHBIM LIAPCTBAM;
—HCIOJb30BaTh TOMOJHUTEIbHBIE HCTOYHUKN MH(GOPMAIIUU 1JIs BBIIOJHEHHS y4eOHOM 3a1au;
—CaMOCTOSTEIbHO TOTOBUTH YCTHOE COOOIIeHNE Ha 2— 3 MUH.;
—HAaXO0/IUTh U UCNOJIb30BaTh IPUUUHHO - CJIEICTBEHHBIE CBS3U;
—opmynupoBaTh U BBIABUTATh MPOCTEHIIINE TUITOTE3BI;
—BBIJIENISTh B TEKCTE CMBICIIOBBIE YaCTH M 03arjIaBJIMBATh WX, CTABUTH BOMPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHHM C MOCTABJICHHOH 3a/1a4eii;
—COCTAaBJISITh IPOCTOM U CIIOKHBIN IIJIaH TEKCTA;
—Yy4acTBOBATb B COBMECTHOMU JESATENBHOCTH;



—paboTark c TeKCTOM naparpada u ero KOMIOHEHTaMU;

—Yy3HaBaTh U3y4yaeMble OOBEKTHI HA TAOJIUIIAX, B IPUPOJIE.

IIpeomemmuoie pezyrvmamot 00yuenusn

Yuawuecs oonorcnvl 3nams:

—OCHOBHBIE IPU3HAKH )KUBOH MPUPOJIBI;

—YCTPONCTBO CBETOBOTO MHUKPOCKOIIA;

—OCHOBHBIEC OPTaHOU/IbI KIETKH;

—OCHOBHbBIEC OpPraHMYECKHE U MUHEpaIbHbIE BEIIECTBA, BXOSIIINE B COCTAB KIIETKH;

—BEIYIINX €CTECTBOUCIBITATEICH U X POJIb B U3YYCHUU TIPUPOIBI;

—CYIIECTBEHHBIE MPU3HAKU CTPOCHUS U KU3HEAEATEIbHOCTHA N3Y4aeMbIX OMOJIOTHYECKIX O0BEKTOB;
—OCHOBHBIE IPU3HAKHU MPEACTABUTEIICH APCTB )KUBOI MPUPOJIBI;

—OCHOBHBIE CpeJIbl 00UTAHUS KUBBIX OPTaHU3MOB;

—TpUPOHBIE 30HBI HallEH IIJIaHEThI, UX OOUTaTENeH;

—TIPEKOB YeJIOBEeKa, UX XapaKTEPHbIE YePThl, 00pa3 KU3HU;

—OCHOBHBIE IKOJIOTUYECKUE TIPOOIIEMBI, CTOSIIUE MIEPE] COBPEMEHHBIM YEJIOBEUECTBOM;
—TMpaBujia MOBEJCHUS YeI0BEKa B OMACHBIX CUTYAIUSIX MPUPOTHOTO IPOUCXO0XKICHUS;
—IpocTelIne CrocoObl OKa3aHusl IEPBOM MOMOIIH MTPU 03KOTrax, 0OMOPOXKEHUH U JIP.

Yuawuecs oonocrnol ymemo:

—O0OBSACHATH 3HAYCHHE OMOJIOTUIECKUX 3HAHUH B MMOBCETHEBHON KU3HU;

—XapaKTepHu30BaTh METO/IbI OMOIOTUYECKUX UCCIIeI0OBAHUI;

—paboTaTk C JYIMOi U CBETOBBIM MHKPOCKOIIOM;

—Yy3HaBaTh Ha Ta0JIMLAX U MUKpOIIpEnapaTax OCHOBHbIE OPraHOM/IbI KJIETKH;

—OOBSACHATH POJIb OPTAaHUYECKUX ¥ MUHEPATBHBIX BEIIECTB B KIICTKE;

—Cc001101aTh TpaBUJIa IOBEACHUS U paboTHI ¢ MpUOOpaMH U UHCTPYMEHTAaMU B KaOHWHeTe OMOJI0THy;
—ONpeAeNATh MPHHAICKHOCTh OMOJIOTHYECKIX 00BEKTOB K OJJHOMY U3 IIAPCTB KUBOU MTPUPO/IBI;
—YyCTaHaBJIMBATh YEPTHI CXO/CTBA U PA3IUYUS Y IPEJICTABUTENICH OCHOBHBIX [apCTB;
—pa3nuyaTh U3yudeHHbIE 00OBEKTHI B IPUPOJIE, Ha TAOIUIAX;

—YCTaHaBJIMBATh YEPThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpeie OOUTaHuUs;

—OOBSACHATH POJIb MPEJICTABUTENICH [APCTB KUBOW MPHUPOJIBI B )KU3HH YETIOBEKA;

—CpaBHMBATH Pa3IMYHBIE CPEIbl OOUTAHUS;

—XapaKTePHU30BaTh YCIOBHSI JKU3HHU B PA3INYHBIX CPEAax OOUTAHUS;

—CpaBHMBATH YCIOBUS OOMTAHUS B PA3IMYHBIX IPUPOTHBIX 30HAX;

—BBISIBJISIT YE€PTHI PUCTIOCOOIEHHOCTH JKUBBIX OPTaHU3MOB K OTIPENEIEHHBIM YCIOBHUSIM;
—TIIPUBOJUTH IPUMEPBI OOUTaTENe MOpell 1 OKEaHOB;

—Ha0IIoJaTh 32 KUBBIMH OpTaHU3MaMHU;

—OOBSACHATH IPUUUHBI HETATUBHOTO BIUSHUS X034HCTBEHHOH JIEATEIbHOCTH Y€JIOBEKa Ha IPUPOY;
—OOBSACHATH POJIb PACTEHUH 1 )KMBOTHBIX B )KU3HHU YEJIOBEKA;



—O00O0CHOBBIBaTh HEOOXOIUMOCTH MPUHATHS MEP IO OXpaHe KUBOM MPUPOJIBI; COOTI0IATh MpaBUia MOBEACHHS B IPUPOJIC;
—pa3nuyarh Ha )KUBBIX 00bEKTaX, TAOIHUIAX OMACHBIE JUIS )KU3HH YEJIOBEKA BUJIbI PACTEHUN U )KUBOTHBIX;
—BECTH 3/I0POBBII 00pa3 KU3HU U IPOBOAUTE OOPHOY C BPEAHBIMU MTPUBBIYKAMHU CBOMX TOBAPUIIICH.
7KuBoii oprannsm

Jluunocmmuuie pezynomamol 00yuenusn

—®opmupoBaHre OTBETCTBEHHOI'O OTHOIICHUS K 00YUESHHIO;

—opMupoBaHUEe TO3HABATEILHBIX HHTEPECOB M MOTHBOB, HAIIPABJIICHHBIX HA U3YUEHHUE TIPOTPaMM;
—pa3BUTHE HaBBIKOB OOyUYECHMUS;

—opMupoBaHUEe COUATHHBIX HOPM U HABBIKOB ITOBEJICHUS B KJIacce, MIKOJIE, IoMa U Jp.;
—opMupoBaHue U 100poskenIaTeIbHble OTHONICHHUSI K MHEHUIO IPYTOro YeJlOBeKa;

—opMupoBaHNe KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMH, YUUTEISIMH, TIOCTOPOHHUMH JIFOJIEMU B TIPOIECCE
y4eOHOM, OOIIECTBEHHOMN U IPYTOi AeITeIbHOCTH;

—OCO3HaHUE IEHHOCTH 3JI0POBOTO M 0€301acHOr0 00pa3a KHU3HH;

—O0CO3HAHUE 3HAUYCHHUS CEMBbU B )KM3HH YEIOBEKA,

—YyBa)XXUTEJIBHOE OTHOIICHUE K CTAPIIUM U MIJIQJIIIUM TOBapHUIIaM.

Memanpeomemnule pe3yiomamosl 00y4eHus

VYyamuecs 107KHbI yMETD:

—OpraHU30BbIBAaTh CBOIO YUEOHYIO 1€ATEIbHOCTh;

—IUTAaHUPOBATH CBOIO JICSITEIILHOCTD 0] PYKOBOACTBOM yUUTEJS,

—COCTAaBJISITh IJIaH pabOTHI;

—paboTaTh C JOMOTHUTEIHHBIMA UCTOYHUKAMH UH(OPMAIINH;

—OCYIIECTBIATH MOUCK JAOMOJIHUTEIHHON HH(POPMAITNN Ha OyMa)KHBIX U DJIEKTPOHHBIX HOCUTEISIX;
—IaBaTh OMPEICTICHUS;

—paboTtaThk ¢ OMONIOTHYECKUMU O0BEKTAMU;

—Yy4acTBOBAaTh B IPyNIOBON paboTe (Masas rpymnmna, Kjacc);

—paboTaTh ¢ TeKCTOM Haparpada u ero KOMIOHEHTaMU;

—COCTaBJISITh TUIAH OTBETA;

—COCTaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTAENbHbIE CMBICIIOBBIC YacTH, AeNaTh MOJ3ar0JIOBKY;
—Yy3HaBaTh U3ydaeMble OOBEKTHI HA TAOJINIIAX;

—OILIEHUBATh CBOM OTBET, CBOIO PabOTY, a Tak:ke padOTy OJTHOKIACCHUKOB;

Ilpeomemmnwie pe3ynromameol 00yuenus

Yuawuecs oonxcnvl s3nams:

—CYTh OCHOBHBIX TIOHSTHI U TEPMUHOB;

—OCHOBHBIEC OPTAHOU/IBI KIIETKU, TKAHU PACTCHHUI U )KHUBOTHBIX, OPTaHbl M CUCTEMBI OPTaHOB PACTEHUI U KUBOTHBIX;
—CTpOEHHUE YacTeil modera, OCHOBHBIX OPTAaHOB U CHCTEM OPTaHOB KUBOTHBIX, YKA3bIBATh UX 3HAUCHHUE;
—BnusiHAE (HaKTOPOB CPebl HA KUBBIE OPTAHU3MBIL;

—XapakTep B3aUMOCBS3EH MEXIy KUBBIMU OpraHU3MaMH B MPUPOTHOM COOOIIECTRE;



—CTPYKTYpY IPUPOTHOTO COOOIIECTBA.

Yuawuecs 0onoicnvl ymemn:

—pacrno3HaBaTh W TOKa3bIBaTh Ha TAOJMIIAX OCHOBHBIC OPraHOWBI KJIETKH, PACTUTENBHBIC U KHUBOTHBIC TKAHU, OCHOBHBIC OPTaHbI M CHUCTEMBI OPTaHOB
pacTEHUM W KUBOTHBIX;

—MHCCIIeI0BATh CTPOCHUE OCHOBHBIX OPT'aHOB PACTEHUS;

—OMpeeATh YEePThl PA3JINUUS B CTPOCHUH PACTUTEILHON U )KHBOTHOU KIICTOK;

—YyCTaHaBJIMBATh B3aUMOCBSI3b MEXK]Iy CTPOCHHUEM To0era u ero QyHKIUIMU;

—MHCCIIeIOBAaTh CTPOCHHUE YacTel 1MoOera Ha HaTypaJIbHBIX 00BEKTaxX, OMPESIsITh UX Ha Ta0IuIax;

—O00O0CHOBBIBaTh BAXKHOCTh B3aUMOCBSI3U BCEX OPraHOB M CUCTEM OPTaHOB /Il 00eCIeYeHUS [IEJTOCTHOCTH OpraHu3Ma.
—OMpeeATh U TIOKa3bIBaTh HAa TAOJIMIIE OPTaHbl U CUCTEMBI, COCTABIISIOIINE OPTaHU3MbI PACTCHHI U )KUBOTHBIX
—OOBICHITH CYIIIHOCTh OCHOBHBIX IPOIIECCOB KU3HEACITCILHOCTH OPTaHU3MOB;

—O00O0CHOBBIBaTh B3aUMOCBSI3b MTPOLIECCOB KU3HEEATEIBHOCTH MEKIY CO00ii;

—CpPaBHUBATH MPOIECCHI KUZHEACITEIIBHOCTU PA3TUYHBIX OPTaHU3MOB;

—Ha0IroAaTh 32 OMOJOTHYECKUMH TIPOIIECCaMU, OITUCHIBATh UX, JIeJIaTh BHIBOJIBI;

—MHCCIEeI0BATh CTPOCHHUE OTJEIBHBIX OPTaHOB OPraHU3MOB;

—puKCHpOBaTh CBOM HAOIIOACHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII,

—Cco0JIr01aTh TIPaBUIIa TIOBEICHUS B KaOMHETE OUOJIOTHH.

MHoroo0pa3ue JKUBbIX OPTaHHU3MOB

JTuunocmmuule pezynomameul 00yuenus

—Pa3Butue u popmMupoBaHue HHTEpECA K H3yUYESHUIO TPUPOJIBI;

—pa3BUTHE UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

—BoOCIUTaHuE OEPEKHOTO OTHOIIECHUS K MPUPOoe, HOPMUPOBAHHUE HKOJIOTHUECKOTO CO3ZHAHMUS,

—TpU3HAHNUE BHICOKOW IIEHHOCTH JKU3HU, 3JJOPOBbS CBOETO U JIPYTUX JIFOCH;

—pa3BUTHE MOTUBALIMY K TIOJIYYEHHIO HOBBIX 3HAHUH, JaJIbHEUIIIEMY U3YYEHHUIO €CTECTBEHHBIX HAYK.
Memanpeomemmnule pe3yibmamot 00yueHus

Yuawuecs oonacnol ymemn:

—IaBaTh XapaKTEPUCTUKY METOJIOB U3YUCHHSI OMOJIOTUUECKIX OOBEKTOB;

—pa3pabarpIBaTh IJIaH - KOHCIIEKT TEMBI, UCTIONB3YS pa3Hble UCTOYHUKY UH(POPMAITUY;

—TOTOBUTbH YCTHBIE COOOIIEHUS U TUCbMEHHBIEC pedepaThl HA OCHOBE 00001IeHs HH(MOPMAITUU yueOHUKA U TOTIOTHUTEIHHBIX HCTOYHUKOB;
—BBITIOJIHATH TA0OPaTOpHBIE PAOOTHI MO/ PYKOBOACTBOM YUUTEIS,

—CpaBHUBATH MPEJCTABUTEIIEH Pa3HbIX TPYII PACTCHUH, 1eJIaTh BHIBOBI HA OCHOBE CPaBHEHUS;

—OIICHUBATh C ICTETUUYECKON TOUKU 3pEHUSI MPECTABUTEIIEH PACTUTEIIBHOIO MUPA;

—HaXO0JIUTh MH()OPMAITHIO O KUBBIX OPTaHU3MaX B HAYYHO - TIOMYJSPHOM JINTEpaType, aHATU3UPOBATh U OIICHUBATH €€;
—Ha0II01aTh U OMKUCHIBATH PA3JIMYHBIX MPEACTABUTENICH )KUBOTHOTO MUPA;

—HaXOJIUTh B PA3IMYHBIX UCTOYHUKAX HEOOXOIUMYIO HH(POPMAITUIO O KUBOTHBIX;



—u30upaTeNbHO OTHOCUTHCS K OMOJIOTHYecKOi nH(pOpMaIIiH, CoJepKalieiics B CpecTBaX MAacCOBOM HH(pOpMAIIHH;
—CpaBHHUBATH )KUBOTHBIX U3yYCHHBIX TAKCOHOMUYECKHUX TPYII MEXIY COOOi;

—BBISBJIATH IPU3HAKU CXO/ICTBA M PA3JINYMs B CTPOCHUH, 00pa3e )KU3HU U MMOBEICHUH KUBOTHBIX;
—paboTaTk C JOMOJHUTESILHBIMU HCTOYHHKAMH WH(POPMAIIMH, HCITOJIL30BaTh JUIs TOMCKa HH(pOpMaIui Bo3MokHOCTH MHTEpHeTa;
—00001aTh U Ae7aTh BEIBOABI 10 H3yYCHHOMY MaTepHay;

—ITIPEJICTABIIATh H3yYCHHBIH MaTeprall, HCIIOJIb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.
IIpeomemmuoie pezyrvmamot 00yuenusn

Vuawuecs oonsicnvl 3namo:

—CTPOEHHE U OCHOBHBIE MTPOIIECCHI KU3IHEACATEIILHOCTH OaKkTepuil U rpuoB,;

—pa3HooOpasue U pacpocTpaHeHHnEe OaKTepuil U TPUOOB;

—ponb OakTepuil ¥ rpuOOB B MPUPO/IE U KU3HU UCIOBEKA;

—MeTO/IbI TPOPHIAKTUKY HH(DEKIIMOHHBIX 3a00JICBaHUIA.

—OCHOBHBIE TIOHSTHS, OTHOCSIIIIUECS K CTPOCHHIO MTPOKAPHOTHUECKOW M dyKapUOTHIECKOH KIIETOK;
—OCHOBHBIC METO/IbI H3YUYCHHUS PACTCHHIA;

—OCHOBHBIE TPYIIIBI PACTECHHU, OCOOCHHOCTH UX CTPOCHUS M KHU3HEIEATSILHOCTH, MHOTOOOpa3ue;
—O0COOCHHOCTH CTPOCHUS M KU3HEIEATSILHOCTH JIUIIAHHIKOB;

—PpoJb pacTeHuil B Onocdepe u KU3HU YETOBEKA;

—TIIPOUCXOXKICHHE PACTCHHI U OCHOBHBIC ATAITbI PA3BUTHS PACTUTEILHOTO MHPA.

—TIpU3HAKU OpPraHu3Ma KaK [EJIOCTHON CUCTEMBI;

—OCHOBHBIC CBOMCTBA YXUBOTHBIX OPTaHU3MOB;

—CXO/JICTBO ¥ Pa3INYHsI MEX/y PACTUTEIHHBIM H KHBOTHBIM OPTaHU3MaMH;

—TIpU3HAKH, OCHOBHBIE CUCTEMATHUECKUE IPYIIbI IPOCTEHIINX, UX 3HAUEHUE B 9KOJIOTHYECKUX CUCTEMAX;
—TIapa3UTHYECKHUX MPOCTEHININX, BEI3BIBAEMbIE HMH 3a00JI€BaHUS y Y€JIOBEKA U COOTBETCTBYIOIIME MEPHI MPOPUITAKTHUKH.
—COBpPEMEHHBIE NPE/ICTaBIECHUS O BOSHUKHOBEHUH MHOTOKJIETOYHBIX KHBOTHBIX;

—00I1yI0 XapaKTepUCTUKY THITa KNIIeYHOOIOCTHBIE;

—o011yI0 XapakTepucTuKy Tumna Ilnockue yepsuy;

—o0011yt0 XapakTepucTuky Truna Kpyrisie uepsu;

—o011y10 XapakTepucTuky Tuna Konpuarslie uepsu;

—O0O0I1yI0 XapaKTEPUCTHKY THITa YIEeHUCTOHOTHE;

—o0011yI0 XapaKTepUCTUKY TUIIa XOPJIOBBIE,;

—COBpPEMEHHBIE MPEJICTABICHUS O BOSHUKHOBEHHH XOPIOBBIX KHBOTHBIX;

—OCHOBHBIE HaNpaBJICHUS 3BOJIOINN XOPOBbIX;

—O0O0I1yI0 XapaKTepUCTHKY HaKIacca PrIObT;

—O0O01IYyI0 XapaKTEepUCTHUKY Ki1acca 3eMHOBOJIHBIE;

—o0011yI0 XapaKTepuCTHKY Kiracca [IpecMpIkaronmmecs;

—o0011yI0 XapaKTepUCTUKY Kiacca [ITuisr;

—O0O0IIyI0 XapaKTEePUCTHKY Ki1acca MIIEKOUTAIOIINE.



—TIPUMEHSATH MOJy4YEeHHBIC 3HAHNS B IOBCEAHEBHOM KHU3HHU.

Yuawuecs oondcnel ymemo:

—J1aBaTh OOLIYI0 XapaKTePUCTUKY OaKTepuil U rprudoB;

—OOBICHATH CTPOCHUE TPUOOB U JIMIIANTHUKOB;

—TIPUBOJUTDH IPUMEPBI PAaCTIPOCTPAHEHHOCTH IPUOOB U JIMIIAHHUKOB;

—XapaKTepu30BaTh PoJb TPUOOB U JIMIIANHUKOB B OMOIIEHO3aX;

—ONpeAeATh HeCheJOOHBIE NUIAINOYHbIE TPUOBI,

—OOBICHATH poJib OaKTepuil U TPHOOB B IPUPOJIE U KU3HH YEIOBEKA.

—J1aBaTh OOLIYI0 XapaKTEPUCTUKY PACTUTEIBHOTO APCTBA;

—O0OBSACHSTH POJIb pacCTeHUM B Ouochepe;

—J1aBaTh XapaKTEPUCTHUKY OCHOBHBIX IPYII PACTCHUH;

—OODBICHATH IPOUCXOXKICHUE PACTEHUN U OCHOBHBIE ATAIbl Pa3BUTHUS PACTUTEILHOTO MHUPA;
—XapaKTepHu30BaTh PaclpoCTPaHEHUE PACTEHUN B Pa3IMUHbIX KIMMATHUECKUX 30HAX 3eMJIH;

—TPECTABIATH YBOJIOLMOHHBINA MyTh Pa3BUTHUS )KUBOTHOTO MHUPA;

—KJIaCCH(HMIUPOBATH )KUBOTHBIE OOBEKTHI IO X MPUHAATICKHOCTH K CHCTEMAaTHIECKAM TPYIIIaMm;
—TPUMEHSTH ABOWHbIC Ha3BaHUS KUBOTHBIX MPU MOJATOTOBKE COOOIIEHUH, TOKIAI0B, PE3EHTAIHII;
—ONpPEACTATh CUCTEMAaTHIECKYIO IPUHAICKHOCTD JKUBOTHBIX K TOM MM MHOW TAKCOHOMUYECKOH TPyIIIE;
—Ha0II01aTh 3a MOBEJCHUEM KUBOTHBIX B IPUPOJIC;

—O0OBSACHATH B3aMMOCBS3b CTPOCHUS U (DYHKIIMIA OPTaHOB U WX CHCTEM, 00pa3a KU3HU U CPebl OOUTAHHUS )KUBOTHBIX;
—TIOHUMATh B3aUMOCBSI3H, CIIOKHUBIIMECS B IPUPOJIEC, U UX 3HAYCHUE VISl SKOJOTUYECKUX CUCTEM;

—BBIJICTISTH KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, M CTOCOOCTBOBATH COXPAaHEHUIO UX YHCICHHOCTH M MECT OOUTaHWS,;
—OKa3bIBaTh MEPBYI0 METUIIMHCKYIO IIOMOIb NPH YKYCaX OMACHBIX WM SAOBUTHIX KUBOTHBIX;
—HCIOJIb30BaTh MEPHI MPOPUIAKTUKY MTapa3uTapHbIX 3a00JI€BaHUI;

—OOBACHATH 3HAUCHHE 300JI0TUUECKUX 3HAHUMN JJIS1 COXpAaHEHMs )KU3HU Ha IUIAHETe, Pa3BeICHUS PEKUX U OXPAHAEMBIX KUBOTHBIX, BBIBEJICHHUS] HOBBIX TIOPOA
KUBOTHBIX;

—MCIOIb30BaTh 3HAHUS B MNOBCEAHEBHOM KU3HU.

Yenosek

Jluunocmmuuie pezynomamol 00yuenusn

—®opMHUpoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YUCHUIO, TPYIY;

—opmMupoBaHue 11ETOCTHOTO MUPOBO33PEHHUS;

—popMupOBaHNE OCO3HAHHOCTH U YBAKUTEJIBHOIO OTHOLIEHMSI K KOJIIETaM, IPYTHM JIFOJISIM;

—opmupoBaHre KOMMYHUKAaTUBHON KOMITETEHIIMU B OOIEHUH C KOJUIETaMU;

—popMUpPOBaHUE OCHOB IKOJIOTUYECKOUN KYIbTYPBHI.

Memanpeomemmnuvle pe3yiomamul 00y4eHUs

Yuawuecs oonxcnel ymemo:

—IIJIAHUPOBATh COOCTBEHHYIO YUEOHYIO IEATEIbHOCTh KaK CaMOCTOSTENIbHO, TaK U IO PyKOBOJICTBOM YUHUTEJIS;
—Yy4acTBOBAThb B COBMECTHOM AESITENbHOCTH (paboTa B MaJIbIX rpymnmnax);



—paboTaTh B COOTBETCTBHUH C MTOCTABICHHOW 3a/1a4eid, MIaHOM;

—BBIJICIIATH [JIaBHBIE U CYIIIECTBEHHBIE IPU3HAKH ITOHATHH;

—COCTaBJISTh ONMHCAaHUE 0OBEKTOB;

—COCTAaBJISITh IPOCTHIE U CIIOKHBIE IIJIaHbI TEKCTA;

—OCYIIECTBIIATH MOUCK U 0TOOP MHGPOPMAITUH B TOTIOTHUTEIBHBIX UCTOYHHUKAX;
—BBISBIISATh IPUYMHHO - CJIEICTBEHHBIE CBSI3H;

—paboTarh CO BCeMHU KOMIIOHEHTaMH TEKCTa;

—OLIEHUBATh CBOIO pabOTy U JESITENbHOCTh OJHOKIACCHUKOB.

IIpeomemmuoie pezyrvmamot 00yuenusn

Yuawuecs donocnol snams:

—OWOJIOTHYECKUE U COIMATBbHBIE (JaKTOPHI AaHTPOIIOTCHE3a;

—OCHOBHBI€ 3TaIlbl BOJIIOLIMH YEJIOBEKA;

—OCHOBHBIE YEPTHI pac YeI0BeKa.

—BKJIa/1 OTCUECTBEHHBIX YUEHBIX B PA3BUTHE 3HAHUN 00 OpraHU3Me YeJIOBeKa;
—OCHOBHbBIE IPU3HAKU OpPTaHK3Ma YEJIOBEKA.

—POJIb PETYISTOPHBIX CUCTEM;

—MEXaHU3M JIEUCTBHS TOPMOHOB;

—YaCTH CKeJIeTa YEJI0BEKa;

—XHWMUYECKUI COCTaB U CTPOECHUE KOCTEH;

—OCHOBHBIE CKEJIETHBIE MBIIIIIbI YEJIOBEKA;

—MpU3HAKU BHYTPEHHEU Cpe/ibl OpraHu3Ma;

—IpPU3HAKK UMMYHHTETA;

—CYIIHOCTh TPUBUBOK M X 3HAUYCHHUE;

—CYILIECTBEHHbIE TPU3HAKU TPAHCIIOPTA BEUIECTB B OPraHU3ME.

—OpraHbl JIbIXaHHs, UX CTPOCHUE U (DYHKIIHNH;

—TUTUEHUYECKHUE MEPhI M MEePBI MPOPUITAKTUKY JETOUHBIX 3a00JI€BaHMUIA;
—OpraHsbl MUIIEBAPUTETEHON CUCTEMBI,

—TUTUEHUYECKHUE MEPHI U MEPBI MPODUIAKTUKY HAPYIICHHS pabOThI MUIIEBAPUTEIBHON CHCTEMBI;
—OpraHbl MOYEBBIICTUTEILHON CUCTEMBI,

—Mephl MPOPHUIAKTUKH 3200JI€BaHUI MOYEBBIICTUTEIBHON CUCTEMBI;
—O0CO0EHHOCTH IMJIACTHYECKOTO U SHEPreTUYECKOro 0OMEHa B OpraHM3Me 4eJI0BeKa;
—PpOJb BUTAMHUHOB;

—CTpoeHHEe U QYHKIIUU KOKU;

—TUTUEHUYECKHUE TPEOOBAHMSI 110 YXOIy 3a KOXKEH, HOT'TSIMH, BOJIOCAMH, O0YBBIO U OJICKION;
—CTpoeHue U QYHKIIUU OPraHOB MOJOBON CUCTEMBI YEJIOBEKA;

—OCHOBHBI€ ATAIbl BHYTPUYTPOOHOTO U BO3PACTHOTO PA3BUTHS YETIOBEKA;
—O0CO0EHHOCTH BbICIIEH HEPBHOMN AESITEIbHOCTH YEJIOBEKa;



—3Ha4YeHHe CHa, ero (asbl;

—TpUEMBI PallMOHAIBHON OPraHMU3ALMK TPYAA U OTABIXA;

—OTpULATEIbHOE BIUSHUE BPEIHBIX IPUBbIUEK.

Yuawuecs oondcnvl ymems:

—Yy3HaBaTh OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETOK, TKaHEeH Ha TabJIMIax ¥ MUKpOIIperaparax;

—YCTaHaBJIMBATh U OOBACHATH B3aMMOCBSI3b MEKY CTPOEHUEM U QYHKIMAMU KJIETOK TKaHEH, OpPraHoB U UX CUCTEM.
—BBISBJIATH CYIIECTBEHHBIC PU3HAKU CTPOEHUS U ()YHKIIMOHUPOBAHHUS OPTaHOB UYBCTB;

—Cc001101aTh Mepbl NPOPHIAKTUKY 3a00JI€BaHUI OpPraHOB YyBCTB;

—pacro3HaBaTh YacTH CKeJleTa Ha HATJIAJHBIX TOCOOUSIX;

—HaxXOJUTh Ha HaIJIAAHBIX IOCOOUSAX OCHOBHBIE MBIIIIIBI;

—OKa3bIBaTh MEPBYIO TOBPAaYeOHYIO TOMOIIb TP MEPEIOMaXx;

—CpaBHMBATh MEXKIY COO00M CTpoeHue U (PYHKIMU KIETOK KPOBH;

—O0OBSACHATH MEXaHNU3MBI CBEPTHIBAHHS U TIEPEIIMBAHUS KPOBH;

—pa3nuyaTh U ONUCHIBATh OPraHbl KPOBEHOCHON M TUM(ATUYECKOH CUCTEM;

—MU3MEPSITH IYJIbC U KPOBSIHOE JaBIICHUE;

—OKa3bIBaTh MEPBYIO TOBpaueOHYIO MOMOILb IIPU KPOBOTEUCHUSX;

—BBIABJIATH CYLIECTBEHHbIE IPU3HAKHU JbIXATEIbHONW CUCTEMBI, IIPOIIECCHI IbIXaHMsI U Fa3000MEHa;

—OKa3bIBaTh [IEPBYIO IOBPAY€OHYIO IOMOILb IPU CIIACEHUH YTONAIOILEr0 U OTPABIEHUHU YTapHbBIM ra3oM;
—XapaKTepHU30BaTh MUIIEBAPEHUE B PA3HBIX OT/AEIaX MUIIEBAPUTEIbHON CUCTEMBI;

—O0OBACHATh MEXAHU3M TEPMOPETYJISALNH;

—BBISABJIATH CYLIECTBEHHbIE IPU3HAKK OOMEHA BEIIECTB U IPEBPAILCHUSI SHEPTUU;

—OKa3bIBaTh MIEPBYIO IOMOILb TP MOBPEKIEHUAX KOXKH, TEIUIOBBIX U COJHEUHBIX yJapax;

—BBIJIENISATH CYILIECTBEHHBIE MPU3HAKU [ICUXUKH YEIOBEKa,

—XapaKTepHU30BaTh TUIIbI HEPBHOW CUCTEMBI;

—Cc00J1t0/1aTh HOPMBI JIMYHOM TMTHEHbI U IPOPHUIAKTUKY 3a00JI€BaHMI;

—OKa3bIBaTh MEPBYIO TOBPAY€OHYIO TOMOIIb.

OO01uue 3aKOHOMEPHOCTH

Jluunocmmuuie pezynomamol 00yuenusn

—®opmupoBaHe YyBCTBA POCCUMCKON I'paX/1aHCKON MACHTUYHOCTHU: TATPUOTH3Ma, JIIOOBU U yBaxkeHUs! K OTeuecTBy, UyBCTBa rOpJ0CTH 3a CBOIO Ponuny;
—OCO3HAHUE YYalllUMUCS OTBETCTBEHHOCTH U Jj0ira nepen Ponnnoi;

—OTBETCTBEHHOE OTHOULIEHHE K 00y4eHHIO, TOTOBHOCTh U CITIOCOOHOCTh K CaMO0Opa30BaHUIo;

—opMupoBaHUe MOTHBALIMHU K OOYYEHUIO U MO3HAHUIO, 0CO3HAHHOMY BBIOOpY OyayIei npodeccuu;

—CMOCOOHOCTh YYAIIUXCSl CTPOUTD JAJIbHEHUIYI0O MHIMBUYaJbHYIO TPAEKTOPHIO 00pa3oBaHus Ha 0a3e OpHeHTaluu B MUpe npodeccuil u npodeccuoHalbHbIX
MPEANIOYTEHN;

—popMupoBaHUE IIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHUKH;
—Cco0Jr0IeHre U ITponarayia yJaruMIcs paBuil MOBEACHUS B IPUPOJIE, UX YUaCTHE B IPUPOJOOXPAHHON JAESITEIbHOCTH;
—YyMEHUE pealn30BbIBATh TEOPETUUECKHE TO3HAHUS Ha TIPAKTHKE;



—OCO3HaHUE 3HaYCHUs 00pa30BaHUs JUIsl MOBCETHEBHOM JKU3HU M OCO3HAHHBIN BHIOOD MPO(ECCHH yJaluMucs;

—CMOCOOHOCTh Y4alIuXcs MPOBOJUTH pabOTy HaJl OIIMOKAMU J1JIsl BHECEHHSI KOPPEKTHB B YCBaWBaeMble 3HAHMUS;

—TIpU3HaHKUE yYaIUMHCS IIPaBa KaXI0ro YeJIoBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;

—TOTOBHOCTh YYaIlIUXCsl K CAMOCTOSTEIbHBIM MTOCTYIIKaM U aKTUBHBIM JIEUCTBUSAM Ha MPUPOJOOXPAHUTEIHHOM MOIPHILE;

—YMEHHE apryMEHTUPOBAHHO U 0OOCHOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS;

—KPUTUYHOE OTHOIIEHHE K CBOUM MOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 UX PE3YJbTAThI;

—OCO3HAaHHOE, YBAXXUTEIBHOE U JOOPOKEIATENIbHOE OTHOIIEHHE K APYTrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYPE;
—OCO3HAaHUE BAXHOCTU (HOPMUPOBAHMS IKOJIOTUYECKOW KYJIbTYpbl Ha OCHOBE MPHU3HAHHUS LEHHOCTH XHU3HU BO BCeX €€ MPOSBICHUSX U HEOOXOAMMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIIECHUS K OKpYXKAIOIIEH cpene;

—YyMEHHUE CIIyIIaTh W CHBIIIATh JPYroe MHEHHE, BECTU TUCKYCCHIO, YMEHHUE OIlepupoBaTh (hakTaMu, Kak ISl JI0Ka3aTelbCTBA, TaK M JUIS OMPOBEPIKEHUS
CYLIECTBYIOILIEIO MHEHUS.

MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

Yuawuecs oonxcner ymemo:

—COCTaBJISITh CXEMBI U TAOIUIIBI JUISI UHTErPAlUH MTOTYYCHHBIX 3HAHHIA;

—0000maTh U Ae7aTh BEIBOAKI 110 H3yYCHHOMY MaTepHaty;

—COCTaBJISITh KOHCIIEKT naparpada yueOHUKa 10 W/WJIH MOCie U3YYeHHs MaTepralia Ha YPOKeE;

—pa3pabaTeIBaTh IUIAH - KOHCIIEKT TEMBI, HCIIONB3YsI pa3Hble HICTOUHUKU HH(pOpMaIumy;

—paboTaTk C TOMOTHUTENbHBIMI HCTOUHUKAMH WH(GOPMAILIUY U UCTIOIB30BaTh UX AJI MOMCKA HEOOXOAUMOT0 MaTepuana;

—TOTOBHTH YCTHBIE COOOIICHHUS M MMCbMEHHBIE pedpepaTsl Ha OCHOBE 0000IIeHHS MaTepralia yIeOHHKa U JONOJHUTEIBHON TUTepaTyphl,
—TI0JIb30BaThCs MOMCKOBBIMU cucTeMaMu MHTepHeTa.

—TIPEJICTABIIATh H3YYCHHBIH MaTepHal, HCIIOJIB3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA;

—OOBSACHATh PUCYHKH U CXEMBI, IPECTAaBICHHbIE B yUeOHUKE;

—CaMOCTOSTEIBHO COCTABIISTH CXEMBI IPOIIECCOB, MPOTEKAIONINX B KIETKE, H «IIPUBSI3BIBATH)» OTIEIBHBIC UX ATAIBI K Pa3JIMYHBIM KIETOUYHBIM CTPYKTYpaM;
—MWJUTIOCTPUPOBATH OTBET MPOCTEHIIMMH CXEMaMH U PUCYHKaMU;

—paboTaTh C MUKPOCKOIIOM ¥ TOTOBHUTH TPOCTEHINNE MpemapaThl UIsi MUKPOCKOTTHYECKOTO UCCIIETIOBAHMS;

—J1aBaTh XapaKTEPUCTUKY T€HETHUECKUX METOJI0B U3yUEHHs OMOJIOTHUECKUX 00BEKTOB;

Ilpeomemmnuie pezynomamaol 06yuenus

Yuawuecs oonxcnvl snams:

—MaKpOIJIEMEHTBI, MUKPOJJIEMEHTHI, HX BKJIA] B 00pa30BaHNE HEOPTaHMUYECKHX M OPTaHMYECKHX MOJIEKYII KHBOTO BEIIECTBA,
—XUMHUYECKHE CBOICTBA U OMOJIOTHUECKYIO POJIb BOJBI;

—pOJb KATHOHOB ¥ aHUOHOB B 00€CTICUECHHUH MTPOIIECCOB JKU3HEACIATEITbHOCTH;

—YPOBHH CTPYKTYPHOM OpraHu3aMu OEIKOBBIX MOJIEKYI;

—IPUHIUTIBI CTPYKTYPHOHW OpTaHW3alui U (QYHKIIHH yTIIEBOJIOB;

—TIPUHLIUIIBI CTPYKTYPHOI OpraHu3anuu U QyHKIMH KHUPOB;

—cTpykTypy HyKi1enHoBbIX kuciot (JJHK u PHK);

—ONKChIBaTh 0OMEH BEIECTB U MPEBPAILCHNE SHEPTUH B KIIETKE;

—PUBOJINTH MOAPOOHYIO CXeMY Tporiecca OMOCHHTEe3a OEIIKOB;



—OIpEIEICHUS IOHATUI: (IPOKAPUOTBD?, «IYKAPUOTHD),«XPOMOCOMBI», «KAPUOTUID), «KMUTO3»;
—CTPOCHHE IPOKAPUOTHYECKON KIIETKH;

—CTpOCHHE TPOKAPUOT (OAKTEPUHU U CHHE3EIEHBIC BOAOPOCIH (IMaHOOAKTEPHH));

—CTPOCHHE DYKApUOTUYECKOH KIIETKH;

—MHOTr000pasue dyKapuor;

—O0COOEHHOCTH CTPOEHUS PACTUTEIbHOMN U KUBOTHOM KJIETOK;

—TJIaBHBIC YaCTH KJIETKH;

—OpPraHOMIbI LIMTOIUIA3MBI, BKIIOYCHMS;

—CTaIMd MUTOTHYECKOTO IIUKJIA M COOBITHS, TPOUCXOISIINE B KIIETKE HA KaXI0M U3 HUX;

—TI0JI0KEHUS KIIETOYHON TEOPUH CTPOEHUS OPraHU3MOB;

—OHMOJIOTHYECKUI CMBICT MUTO34;

—MHOroo6pasue Gopm 6ecrosoro pa3MHOXKEHHUs U TPYIIIbI OPraHU3MOB, JJIs1 KOTOPBIX OHU XapaKTepHBI;
—CYIIHOCTh MOJIOBOI'0 Pa3MHOKEHUS U €ro OMOJIOTHYECKOE 3HAUEHUE;

—TIIpOLIECC FaMETOICHE3a;

—MeH03 U ero OMOJIOrMuecKoe 3HaYCHUE;

—CYIIHOCTb OIJIOJOTBOPEHMUS;

—OIpEIEICHUE TIOHATHS «OHTOTECHE3Y;

—TIIEpUOAN3ALNI0 HHIUBUIYaIbHOIO Pa3BUTHUS;

—3Tarnbl SMOPUOHATIBHOTO Pa3BUTHS (IpOOIeHNE, TaCTPYJISAIHS, OPraHOTEHE3);

—opmMbI TOCTIMOPUOHAIBHOTO MEPUO/IA PA3BUTHUS: HENIPSIMOE Pa3BUTHE, PA3BUTHE MOJHBIM U HEMIOJIHBIM IIPEBpAILlEHUEM;
—IpPsIMOE Pa3BUTHE;

—~Ouorenernueckuit 3akoH J. I'ekkens u @. Mromepa;

—OMpEEICHUS OCHOBHBIX T€HETUYECKUX ITOHATHH;

—CYIHOCTh THOPUA0IOTUYECKOTO METO0/1a U3yUESHHsI HACJIeICTBEHHOCTH;

—3aKoHBI MeHaes;

—3aKkoH Moprasna.

—BH/Ibl U3MEHYMBOCTHU U PA3IUYHS MEXKTY HUMU;

—METO/IbI CEJICKLINH;

—CMBICJI ¥ 3HAYECHHUE SBJICHHS T€TEPO3UCa U MOJIUILIONINH;

—YyPOBHHU OpraHU3aluy )KUBOM MaTEpUH U Hay4YHbIE JUCLUIIINHBI, 3aHUMAIOLINEC U3YYEHUEM IIPOLIECCOB JKU3HEACATEIbHOCTY Ha KaXI0M U3 HUX;
—XUMHUYECKUI COCTAB )KMBBIX OPraHNU3MOB;

—pOJIb XUMHUYECKUX JIEMEHTOB B 00pa30BaHUN OPTaHUYECKUX MOJIEKYI;

—CBOMCTBA KUBBIX CUCTEM M OTJIMYME UX IIPOSIBICHUMN OT CXOIHBIX IPOLECCOB, MPOUCXOIAIIMX B HEXKUBOM MPUPOJIE;
—I1apCTBa )KUBOU IPUPOJBI, CACTEMATUKY U IIPEICTABUTEIIEH Pa3HbIX TAKCOHOB;

—IIPEICTABIICHNS] €CTECTBOUCIBITATENEH JOJAPBUHOBCKOU 3MOXH O CYIIIHOCTH KUBOW IIPUPOIBL;
—s3msabl K. JIuaHes Ha cuctemy KUBOro MUpa;

—OCHOBHbIE N0JI0’KeHUs HBotoinoHHON Teopuu K. b. Jlamapka, e€ mo3uTuBHbBIE U OIIMOOYHbIE YEPTHI;



—yuenue Y. JlapBrHa 00 HCKYCCTBEHHOM OTOOpE;

—yuenue Y. [lapBuHa 0 ecTeCTBEHHOM 0TOOpE;

—THUIIbI IOKPOBUTEJILCTBEHHON OKPACKU M UX 3HAYEHUE I BBKUBAHUS;

—O0OBACHATh OTHOCUTENBHBIN XapaKTep IpUCIOCOOIEHUN;

—O0CO0EHHOCTH MPUCTIOCOOUTETHHOTO TOBEICHUS;

—3HauyeHHe 3a00Thl O TOTOMCTBE JJIs1 BBKMBAHUS;

—OIIpENETICHUS IOHATUI «BUI) U «ITOIYJIALUA»;

—CYIHOCTh N'€HETUYECKHX MPOLIECCOB B MOMYJIALUIX;

—opMBbI BUI000pa30BaHNUS;

—TJIaBHbIE HANPaBJICHUS 3BOIOLMU: OMOJIOTMYECKUI Iporpecc U OMOJIOrMYECKHi perpecc;
—OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIIOIMH: TUBEPTEHIINIO, KOHBEPTEHLIUIO U NapajlIeIn3M;
—pe3yabTaThl 3BOJIIOLIUY;

—reoputo akagemuka A. M. OnapuHa o IpoUCX0XKIEHUN KU3HU Ha 3eMIle.

Yuawuecs oonocnvr ymems:

—O0OBSACHATH MPUHIUI JICHCTBUS (PEPMEHTOB;

—XapakTepu30BaTh (PyHKIUHN OCIIKOB;

—OTMeYaTh YHEPreTUUECKYIO POJIb YIIIEBOIOB M TUTACTHYECKYIO (PYHKIIUIO )KUPOB;
—XapakTepU30BaTh METa0O0JIM3M MPOKAPHUOT;

—OIKChIBaTh TEHETUUECKUN anmnapar 0akTepuit;

—ONMCHIBATh MIPOLECCHI CIOPOOOPA30BAHUS U PA3MHOXKEHUS [TPOKAPUOT;

—OOBSICHIATH MECTO U POJIb MPOKAPHOT B OMOIIEHO3AX;

—XapaKkTepHu30BaTh (PYHKIIUN OPraHOUI0B LIUTOIIa3Mbl, 3HAUE€HUE BKIIFOUCHUN B )KU3HEESITEIbHOCTH KIIETKH;
—OIIMCHIBaTh CTPOEHUE U PYHKIIUU XPOMOCOM;

—XapaKkTepHU30BaTh OMOJIOrMUYECKOE 3HaUeHHE OECIONIOro pa3MHOKEHMS;

—OOBICHATH NpoliecC Meilo3a, MPUBOAALINI K 00pa30BaHUIO raIVIONIHBIX FAMET;
—ONKCHIBATh MPOLECCHI, MPOTEKAIOIIUE NP JPOOICHNUH, TACTPYIISLMHA U OPraHOT€HE3e;
—XapakTepu30BaTh (HOPMBI TOCTIMOPUOHATBLHOTO Pa3BUTHUS,

—pa3nuyarh COOBITHUS, COMPOBOXKIAIOIINE PA3BUTHE OpraHU3Ma MPH MOJHOM U HEMTOJHOM IPEBPALCHNH;
—OOBICHIATH OMOJIOTUYECKUI CMBICI Pa3BUTHUS C METAMOP(PO30M;

—XapaKTepHU30BaTh 3TAIbl OHTOI'€HE3a MIPU IPSIMOM MOCTAIMOPHOHAIEHOM Pa3BUTHH;
—HCIOJIb30BaTh MPU PEUICHUH 3a/1a4 T€HETHYECKYIO0 CHMBOJIHKY;

—COCTaBJISITh TEHOTUIIBI OPTaHU3MOB U 3aIIMCBIBATH UX TaMETHI;

—CTPOUTDH CXEMbI CKPEILIMBAHUS ITPU HE3aBUCUMOM U CIETNIEHHOM HAacCJe/I0BaHUU, HACIEA0BAHUH, CLIETITIEHHOM C TI0JIOM;
—CYIIHOCTh T€HETUYECKOTO ONPEEIICHHUS 10J1a Y PACTEHUN U KUBOTHBIX;
—XapaKTepHU30BaTh FEHOTUI KaK CUCTEMY B3aMMOJICHCTBYIOIINX T'€HOB OPTaHU3Ma;
—COCTaBJISITh IPOCTENUIINE POJIOCIOBHBIE U pPELIaTh TEHETUUECKUE 33/1a4H;
—pacno3HaBaTh MYTAallMOHHYIO U KOMOMHATUBHYIO U3MEHYHBOCTb;



—O0OBACHATH MEXaHU3MBI IIEpeau MPU3HAKOB U CBOWCTB U3 TIOKOJICHUS B ITOKOJICHHE U BOSHUKHOBEHHE OTJIIMYMH OT POJUTEIHCKUX (POPM Y IOTOMKOB;
—1aBaTh ONPECIICHUS YPOBHEN OPraHU3alUN KUBOTO U XapaKTEPU30BaTh NIPOLIECCHI JKU3HEEATEIBHOCTH Ha KAKIOM U3 HHUX;
—XapaKTEpU30BaTh CBOMCTBA KUBBIX CUCTEM;

—OOBACHATD, KaK IIPOSBISIFOTCSA CBOWCTBA JKUBOT'O HA KaXKJIOM U3 YPOBHEH OpraHu3aluu;

—TIPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOM U €CTECTBEHHOM CUCTEM KJIaCCU()UKALIUH KUBBIX OPTaHU3MOB;

—OOBACHATH, IOYEMY OPraHU3Mbl OTHOCAT K Pa3HbIM CUCTEMATHUECKUM IPYyIIIaM;

—OIIeHUBATh 3HaUeHue 3BomormonHon Teopuu XK. b. Jlamapka aiist pa3Butus 6uosoruy;

—XapaKTEepHU30BaTh MIPEANOCHUIKMA BOSHUKHOBEHUS 3BOIIONNOHHON Teopun Y. [lapBuHa;

—/1aBaTh ONPEIEIICHUS NOHATUH «BUII» U «IIOMYJISLIUS;

—XapakTepHU30BaTh IPUUUHBI OOPHOBI 32 CYILIECTBOBAHUE;

—ONpeAeaTh 3HAYCHUE BHYTPUBUIOBOM, MEXBHIOBOM OOPHOBI 3a CYIIECTBOBAHUE M OOPHOBI ¢ aONOTHYECKHMMHU (haKTOPaAMH CPEIIbI;
—J1aBaTh OLICHKY €CTECTBEHHOI0 0TOOpa Kak pe3yJsibTara 00pbObI 3a CyLIECTBOBAHHUE.

—TIPUBOJUTH IPUMEPHI MPUCIIOCOOUTEIBHOTO CTPOCHHS TelIa, TOKPOBUTEILCTBEHHON OKPACKH MOKPOBOB U TIOBEICHUS )KUBBIX OPTaHU3MOB;
—O0OBACHATH IPUUYUHBI pa3/Ie/ICHHs BUI0OB, 3aHUMAOIUX OOLIMPHBIN apeas OOMTaHus, Ha TONYJISILHH;

—XapaKTepPHU30BaTh MPOIECC IKOJIOTUIECKOTO U TeoTrpagpuuecKkoro BUA000pa3oBaHus;

—OIICHUBATh CKOPOCTh BUJI000pa30BaHUs B PA3JIMUYHBIX CUCTEMATUYECKUX KaTErOpHUsX KUBOTHbBIX, PACTEHUH 1 MUKPOOPTaHU3MOB;
—XapaKTepHU30BaTh IyTH JOCTIXKEHUSI OMOJIOTHYECKOTO Iporpecca: apoMopdo3, HAN0aJaNTALUIO H OOLIYIO IeTeHEPAIIHIO;

—TPUBOAUTH IPUMEPHI TOMOJIOTMYHBIX U aHAJIOTUYHBIX OPTraHOB;

—XapaKTepu30BaTh XUMUUYECKUH, TPEIOMOIOTHIECKU, OMOIOTUUECKHI U COIMAIbHBIN 3Tallbl Pa3BUTHS )KUBOW MATEPHUHU.

Conep:xanue yueOHOT0 npeamera
Buosorus. Beenenue B 0uostornio. 5 kiace
Paspen 1. 7KuBoii opranusmM: cTpoeHue U U3y4eHue

MHoroo6pa3He JKUBBIX OpPTraHHU3MOB. OCHOBHBIC CBOMCTBA JKMBBIX OpPraHnu3MoOB: KJICTOYHOC CTPOCHHC, CXOJHBIM XHUMHYECKHUI COCTas, oOMeH BCIICCTB U

OHECPTIHUH, MUTAHUEC, IbIXaHWUEC, BBIACICHUC, POCT U Pa3BUTUC, pa3aApPaKUMOCTh, IBUKCHHUEC, PA3MHOXKCHUC. buonorns — HayKa O JXUBBIX OpraHu3Max.

Mertoabl U3ydeHHs MPUPOJIbL: HAOMI0/IeHHEe, SKCIEpUMEHT (OMbIT), u3MepeHue. O0opyaoBaHUE A HAYyYHBIX HMCCieNoBaHUM (JlabopaTopHOe 000pyI0BaHHE,
YBEJIMUUTENbHbBIE TPUOOPHI, U3MEPHUTENbHbIE TPUOOPHI). Y BETUYUTEIbHbBIE TPUOOPHI: pydHas JIyla, CBETOBOW MHUKpockon. KieTka — aneMeHTapHasi eAMHMIIA
xuBoro. bespsaepusie u saepHble kieTku. CTpoeHne n QyHKIMM spa, LUTOIUIa3Mbl U €€ OpraHoMJ0B. XPOMOCOMBI, UX 3HaueHHue. Pazauuus B cTpoeHUH
pacTUTEIbHOU U )KUBOTHOM KileTok. CoJiepikaHne XMMHUECKUX 3JIEMEHTOB B KJeTke. Boa, 1pyrue Heopranuyeckue BelecTBa, UX POJb B KU3HEAESITEIbHOCTH

kJeToK. OpraHuuecKre BEIIECTBA U UX POJIb B KIIETKE. BeliecTBa U sBIEHUS B OKpPYKAIOLIEM MHUpe. Bennkue ecTrecTBOMCIBITATENN.
JlabopaTopHble U NpaKTHYeCKUe PadoThl

3HaKOMCTBO C 000pyIOBaHHEM JIJISl HAYYHBIX HCCIIEJOBAHUH.

[IpoBenenue HaOMIOACHUIA, OTIBITOB U U3MEPEHUI € LENIbI0 KOHKPETU3AIMH 3HAHUNM O METOAAaX U3y4EHUS IPUPOIBI.

Y CTpolCTBO pyYHOM JIYIIbI, CBETOBOTO MUKPOCKOIIA.

CtpoeHue KIeTOoK (Ha TOTOBBIX MUKPOIIPENaparax).

CrpoeHne KIeTOK KOXHIIBI YELTyH JTyKa.

Ompenenenre cocTaBa CEMSIH IMIIIEHHUIIBI.



Onpenenenne GU3NIECKUX CBOHCTB OEIIKOB, )KUPOB, YTIEBOJIOB.

Pa3znes 2. MHoroo0pasue :KuBbIX OPraHM3MOB

Pa3BuTHe xu3HM Ha 3eMJie: )KU3Hb B JAPEBHEM OKEAHE; JIeCa KaMEHHOYIOJIBHOIO MEPUO0/Ia; PACLIBET JIPEBHUX IMPECMBIKAIOIIMXCS; NTULIBI U 3BEPU MPOLLIOTO.
Pa3nooOpasue xuBbix oprann3MoB. Knaccudukanus opranu3moB. Bun. [lapcTtsa sxuBoit npupossl: bakrepuu, ['puosl, Pactenus, )KuBotHsle.

Cy1ecTBeHHbIE PU3HAKY IPEJCTABUTENEH OCHOBHBIX LIAPCTB, UX XapaKTEPUCTUKA, CTPOEHUE, OCOOEHHOCTH JKU3HEEATEIILHOCTH, MECTa OOUTaHUs, UX POJIb B
MIPUPOJIE U KU3HM yesoBeka. OxpaHa )KMBOU MPUPOIBI.

Pa3nea 3. Cpena odutanus :KUBbIX OPraHU3MOB

HazemHoO - Bo3ayImiHasi, BOJAHAs M MOYBEHHAs Cpelbl OOMTaHUS OopraHu3MoB. [IpucnocobieHHOCTh OpraHu3MoOB K cpefe oOuTaHus. PacTeHHs W >KUBOTHBIE
pa3HbIx MaTepuKkoB. [IpupoHbie 30HBI 3eMin: TyHApa, Taira, CMEIIAHHBIE U IIUPOKOJIMCTBEHHBIE JIeca, TPABIHUCTHIC PABHUHBI CTENH U CaBaHHBI, TYCTHIHH,
BJIQXKHBIE Tporuyeckue yeca. JKu3Hb B Mopsix U okeaHax. CooOIiecTBa NOBEPXHOCTH M TOJIIM BOJIbI, JOHHOE COOOIIECTBO, COOOIIECTBO KOPAJIOBOTO puda,
r7TyOOKOBOIHOE COOOIIECTBO.

JlaGopaTopHble U MpaKTH4YecKne padoThl

Omnpenenenue (y3HaBaHue) Hambolsiee PacIpOCTPAaHEHHBIX PACTCHUN M JKMBOTHBIX C HMCIIOJIb30BAaHMEM PA3IMYHBIX MCTOYHHKOB MH(OpManuu (pororpadui,
aTJIacoB - OMpeAeNUTENeH, uydel, repbapues u ap.).

HccnenoBanue 0cOOEHHOCTEHN CTPOEHUSI paCTEHUH U )KUBOTHBIX, CB3aHHBIX CO CPEJIOM OOUTaAHUSI.

3HAKOMCTBO C 3KOJIOTHYECKHUMHU MPoOIeMaMi MECTHOCTH U JOCTYIHBIMH ITyTSMU UX PEIICHUSI.

Pa3neua 4. Yenosexk Ha 3emite

Hayunbie nmpencTaBieHus O IPOUCXOKICHUN YEeTIOBEKa.

Uenosek ymensiid. YenoBek npsmoxoasmuid. YenoBek pa3yMHbIN (HeaHiepTaiel], KpOMaHbOHEI], COBPEMEHHBIN 4esioBeK). MI3MeHeHus1 B IpUpo/ie, BI3BAHHBIE
JesITeNIbHOCTBIO uenoBeka. KucioTHble 1011, 030HOBas AbIpa, MapHUKOBBIN 3 (deKT, paInoakTUBHbIE 0TX0bI. bronornueckoe pasnoodpasue, ero ooeAHeHe
U NyTH coxpaHeHus. ONyCTHIHUBAHUE U €r0 MPUYUHBI, 00ph0a ¢ OmyCThIHMBaHHEM. BakHeline skosiornyeckue npoOaemMbl: COXpaHEHHE OMOJIOrHYECKOro
pa3HooOpa3us, 60pp0a C YHHMUYTOXKEHHUEM JIECOB U OINYCTHIHMBAHUEM, 3allUTa IUIAHETHI OT BCEX BHJIOB 3arpsi3HEHHMH. 370pOBbE YelIOBeKa M 0€30MacHOCTb
KU3HU. B3auMocBs3b 3710poBbsl U 00pa3a Ku3HU. Bpednvle npusviuku u ux npoguiraxmuxa. Cpeda ooumanus uenogexa. llpaBuna mnoBefeHHs 4YelloBEKa B
OIACHBIX CUTYAIMSIX IPUPOAHOTO NMpoucxokaeHus. [Ipocreiimume cnocodbl oka3aHus NEpBOil MOMOIIH.

JdemMoHcTpauus

SInoBUTHIE pacTEeHUs U ONACHbIE )KUBOTHBIE CBOEH MECTHOCTH.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

W3mepenune cBOero pocra U Macchl Tea.

OBnazneHue NpocTenmMu crocodaMu oKkazaHus NepBoi JOBpaueOHOM MOMOIIH.

buousorus. 7Kusoii opranusm. 6 kiaacc
Pa3neua 1. CtpoeHue u CBOMCTBA )KUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA JXUBBIX OPTAHU3MOB
MHorooOpa3ue >KUBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBA JKMBBIX OPraHHU3MOB: KJIETOYHOE CTPOEHHE, CXOJIHBIH XMMHUYECKHI cocTaB, OOMEH BEIIECTB U
OHEPTHUH, MUTAHUEC, IbIXaHUEC, BBIACICHUC, POCT U Pa3BUTHEC, pa3aApPaKUMOCTh, ABUXKCHUEC, PA3MHOXKCHUC.
Tema 1.2. XUMHYECKHI COCTAB KJIETOK



CopepxaHne XUMUUYECKUX JIEMEHTOB B KJEeTKe. Boxa, Apyrue HeopraHudeckue BEUIECTBA, UX POJIb B )KU3HEIEATENBHOCTH KJIETOK. OpraHn4ecKue BELECTBa:
OeKU, KUPBI, YTIEBO/Ibl, HYKJIEHMHOBbIE KUCIIOTHI, UX POJIb B KJIETKE.

JlabopaTopHble U NpaKkTHYeCKHe padoThl

Ornpenenenne coctaBa CEMSIH MILEHULBI.

Tema 1.3. CTPOEHUE PACTUTEJILHOM U XKUBOTHOM KJIETOK. KJIETKA— XMBAS CUCTEMA

Krnerka — aneMenTapHas equHHIa *KUBOro. besbsnepHsie u saepHbie kieTku. CTpoeHue U QyHKIUU Apa, MUTOIUIa3Mbl U €€ OpraHouI0B. XpOMOCOMBI, X
3Ha4yeHue. Pa3ianuns B CTpPOCHUH PACTUTENBHOU U dKUBOTHOM KIIETOK.

JlaGopaTropHble H IpaKkTH4YecKne padoThl

CtpoeHue KIeTOK )KMBBIX OPraHU3MOB (Ha TOTOBBIX MUKpOIpenaparax).

Tema 1.4. JEJIEHUE KJIETKI1

lenenue— eadgxcneviuiee colicmeo Kiemok. 3nauenue oenenus O pocma u pazeumusi MHOSOKIEMO4YHo20 op2anusma. /lea muna oenenus. /{eneHue— ocHosa
PasmHodcenus opeanuzmos. OcHogHble munvl Oenerus kiemok. Mumos. Ocnoguvie smanvt mumosa. CywyHocms melo3a u e2o 6uonio2uyecKoe 3HaueHue.
JdemMoHcTpauus

Jlunamuueckoe nocooue «Mumo3y.

Tema 1.5. TKAHU PACTEHUI U JKUBOTHBIX

[Tonstue «rkanby. KieTouHble 371€MEHTHI U MEXKJIETOYHOE BElIeCTBO. THIMBI TKaHEeH pacTeHuid, UX MHOroodpasue, 3HaueHHue, 0COOEHHOCTH CTpOEeHHs. THIIbI
TKAHEW KUBOTHBIX OPTraHU3MOB, HX CTPOCHHE U ()YHKITHH.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

TkaHU KUBBIX OPTraHU3MOB.

Tema 1.6. OPT’AHBI 1 CUCTEMbI OPI’AHOB

[Tonsitue «opran». OpraHbl IIBETKOBOrOo pacTeHus. BHemHee crpoeHue u 3HaueHue KopHs. KopHeBble cucrembl. Bumousmenenus kopHeil. CtpoeHue u
3HadyeHue nodera. [louka - 3agarounslii moGer. CteOenb kak oceBoi opraH moodera. Ilepeasmkenue BemiectB no credmo. Jluer. CtpoeHue u (QyHKIMH.
[IpocTeie u cioxHbIE TUCThA. LIBETOK, €ro 3HaueHne U CTpoeHue (OKOJIOIBETHUK, THIYMHKY, necTukn). Consetus. [1moasl, ux

3HaYeHne u pasHooOpaszue. CTpoeHHe CEeMsSH OJHOJOJIBHOTO M JBYAOJBHOro pacTeHui. Cuctembl opraHoB. OCHOBHBIE CHCTEMBI OPraHOB HBOTHOTO
OpraHu3Ma: MUIIEBapUTENIbHASL, OIOPHO - IBUTATEIbHAs, HEPBHASA, YHIOKPUHHAS, PA3MHOKECHMUS.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

Pacno3naBaHne opraHoB paCTeHUH U )KMBOTHBIX.

Tema 1.7. PACTEHMA U )KMBOTHBIE KAK HEJIOCTHBIE OPI"AHU3MbI

B3anmocCBA3b KIETOK, TKAaHEH U OPTaHOB B OpraHu3max. JKuBble OpraHu3Mbl U OKpYKaromas cpea.

Pa3nea 2. 7KuzHenesiTe IbHOCTh OPraHN3MOB

Tema 2.1. IMTAHUE U ITMIIIEBAPEHUE

CyurHocTh MOHATUS «UTaHue». OCOOCHHOCTH MUTAHUs pacTUTENIbHOro opranusma. IlouseHHoe nuranue. Bo3aymHoe nuranue (porocuntes). OcodbeHHOCTH
MUTaHUS KUBOTHBIX. TpaBOs/IHbIE >KUBOTHBIC, XUIIHUKH, TPYMHOeIbl; CUMOWMOHTHI, mapa3uTsl. [lumeBapenune u ero 3HaueHue. OCOOCHHOCTH CTPOCHHS
MUIIEBAPUTENBHBIX CUCTEM KUBOTHBIX. [IuiieBapuTensHbie PepMEHTHI U MX 3HAYCHHE.

Tema 2.2. IBIXAHUE

3HavyeHue apIxaHus. Posib Kucnopoa B nmpouecce pacuieryieHusi OpraHnYeCcKUX BEIIECTB U OCBOOOXKICHHSI SHEPTHHA.

Jp1xanue pacteHuil. Posib yCThbUI M Y€UEBUYEK B JIbIXaHUU PACTCHUH. J[pIXaHHe )KMBOTHBIX. OpraHbl JbIXaHUs )KUBOTHBIX OPTaHU3MOB.



JdemMoHcTpanus

OnbIThI, WIUTIOCTPUPYIOIINE OOHAPYKEHUE YTIIEKHCIIOTO ra3a B BHIBIXaeMOM BO3/yXe€.

Tewma 2.3. IIEPEJIBUKEHUE BEIIIECTB B OPTAHU3ME

[lepenoc BemecTB B opranusme, ero snaueHue. [lepeasmxenue Bemects B pacteHUH. OCOOEHHOCTH CTPOEHHSI OpraHOB pacTeHUl, 00ecneunBaroIIUX MPOLEecc
nepeHoca BemecTB. OcoOEHHOCTH MepeHoca BEUIeCTB B OpraHu3Max JKMBOTHBIX. KpoBeHOcHas cucrema, €€ crpoenue u pynknun. ['emonumda. Kposs u eé
COCTaBHbIE YacTH (I1a3Ma, KJIIETKH KPOBH).

JdemMoHcTpauus

Mukponpenaparsl «CTpOEHHE KIETOK KPOBU».

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

[lepenBurkeHue BOJbI U MUHEPATIBHBIX BEIIECTB MO CTEOIIO.

Tewma 2.4. BBIAEJIEHME. OBMEH BEILECTB 1M SHEPTUU

Ponp BbleneHus B mponecce KU3HEAEATENbHOCTH OpPraHu3MOB. IIpOayKThl BbIIEIEHUS Y pACTEHUM U KUBOTHBIX. Bbinenenue y pacrenuil. Beinenenue y
KUBOTHBIX. OCHOBHBIE BBIICJIUTEIbHBIEC CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB M DPHEPTHUH.

Tema 2.5. OIIOPHBIE CUCTEMBI

3Ha4YeHHE OMOPHBIX CUCTEM B )KH3HU OpraHu3MoB. OnoOpHbIE CUCTEMBI pacTeHU. ONOPHBIE CUCTEMBI JKUBOTHBIX.

JdeMoHcTpanus

Ckenetsl MieKkonuTaromux. Pacnuisl kocteid. PakoBuubl MosuttockoB. Kosiekiny HaCeKOMBIX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

Pa3nooOpa3ue onmopHBIX CUCTEM KUBOTHBIX.

Tewma 2.6. IBIDKEHUE

JIBrokeHre Kak BaKHEHIIasi 0COOEHHOCTh KHUBOTHBIX OPTaHU3MOB. 3HAUYCHHE JIBUTATEIILHONW aKTHBHOCTH. MeXaHU3MbI, 00€CIIeUNBAIONINE IBUKECHUE KUBBIX
OpPraHu3MOB.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

JIBr>xkeHre HHPY30pUU TY(EIbKH.

[Iepemenienue n0XKAEBOTO YEPBs.

Tewma 2.7. PEI'YJIALWA ITPOUECCOB XNU3HEAEATEJIbBHOCTHU

KuzHenesaTenbHOCTh OpraHu3Ma M €€ CBS3b C OKpYXaruled cpenoil. Perynsuus mpoueccoB KU3HEAEATEIbHOCTH OpraHu3MoB. Pazapaxumocts. HepBHas
cucTeMa, 0COOEHHOCTH cTpoeHus. Pedrexc, MHCTUHKT.

Tema 2.8. PASMHOXEHUE

buonoruueckoe 3HaueHNe pa3MHOXKEHUS. Buasl pazMHokeHus. becrnonoe pa3MHOXKEHHE KUBOTHBIX (JIeJIEHHE MPOCTEHUINX, MOYKOBaHUE TUApHI). becmonoe
pa3MHokeHue pacteHui. [lonoBoe pasMHOkeHHEe opraHu3MoB. OCOOEHHOCTH MOJOBOTO Pa3MHOKEHUS )KUBOTHBIX. OpraHbl pa3MHOXKEHHUS.

[Tonossie knetku. OmnogoTBopenue. [lomoBoe pasmHoxkeHue pactenuii. OnbuieHue. [[BoitHoe omonoTBopeHue. OOpa3oBaHue MI00B U CEMSH.
JdemMoHcTpauus

CriocoObl pa3sMHOXKeHHUs pacTeHUi. Pa3HooOpasue u cTpoeHne ColBeTH.

JlaGopaTopHble U IpaKTHYeCKHEe PA0OTHI

BereraruBHoe pa3MHOKE€HHE KOMHATHBIX PACTEHUM.

Tema 2.9. POCT U PASBUTHUE



Poct u pa3Butue pacrenuit. UnausuayansHoe pa3Butue. Pacripoctpanenue mioioB u ceMsiH. COCTOsITHUE MOKOsI, €r0 3HaYEHUE B )KU3HU pacTeHUi. Y cloBuUs
npopactanus ceMsiH. [lutanue u poct npopoctkoB. OcoOEHHOCTH Pa3BUTHUS )KUBOTHBIX OpraHu3MoB. Pa3BuTue 3apozpiiia (Ha IpuMepe JaHIIeTHUKA).
[TocTaoMOpHOHATBHOE pa3BUTHE KUBOTHBIX. [IpsiMoe U HepsiMOe pa3BHUTHE.

JdemoHcTpauust

CrniocoObI pacripocTpaHeHus IUIOAOB U ceMsiH. [IpopacTanue cemsH.

JlaGopaTopHble H IpaKkTH4YecKne padoThl

[Ipsimoe 1 HenpsiMOe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepuare).

Tema 2.10. OP'TAHM3M KAK E/IMHOE LIEJIOE

B3anMocBsI3b KIIETOK, TKAHEH ¥ OPraHOB B opraHu3Me. PerynstopHas AesITeNbHOCTh HEPBHOUW M ryMOpalibHOM cucteM. Opranu3m GyHKIIMOHHPYET KaK eIMHOe
uenoe. Opranu3m OHONIOrHYecKas CUCTEMA.

Pa3nea 3. Opranusm u cpena

Tema 3.1. CPEJJA OBUTAHUA. DAKTOPLI CPE/IbI

Brnusitaue ¢pakTopoB HEXKHUBOH PUPOIBI (TEMIICPATYPhI, BIAXKHOCTH, CBETa) HA KUBBIC OpraHU3MbI. B3auUMOCBSI31 KUBBIX OPTaHU3MOB

Tewma 3.2. IIPUPOJJHBIE COOBIIECTBA

[Tpupoanoe coobmecTBo. IkocucrteMa. CTpyKTypa U CBS3H B IPUPOIHOM coodiecTse. Llenu nutanusi.

JdeMoHcTpanus

Kosnexknny, numrocTpupyomuye NUIIEBbIE LIETH U CETH.

Buonorus. MHoroo6pasue ;KMBbIX OPraHU3MOB. 7 KJiacc

BBenenne

Mup KUBBIX OpPraHM3MOB. YPOBHHM OpraHU3allid U CBOMCTBA KUBOTO. DJKOcHCTeMBl. buocdepa— rmobanbHass 3KOJIOTHYECKAass CHUCTEMa; TPAHUIBI U
KOMIOHEHThI Ouocdepbl. IIpuunHbl MHOro0Opa3usi KUBBIX OPraHW3MOB. DBOMOLMOHHAsA Teopus Y. JlapBuHa O MPHUCIIOCOOJIEHHOCTH K Pa3HOOOpa3HbIM
yCIIOBUSIM cpeibl oouTanus. EcrecTBeHHas cuctema KiacCu(pUKaluy Kak OTpaskeHUe MpoIecca IBOJIIOIMHA OPraHU3MOB.

Pa3nea 1. lapcTBo IIpoxapuorsl

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXIEHUE ITPOKAPUMOTUYECKNX OPITAHM3MOB

ITpoucxoxaenue u sBomonus Oakrepuit. OOmuMe cBoOWCTBa NMPOKAPUOTHYECKMX OpPraHu3MoB. MHoroobOpasue ¢opm Oakrtepuil. OCOOEHHOCTH CTPOEHUS
OaxTepuanbHOi KieTku. [loHsTHE 0 TUIIax oOMeHa y npokapuoT. OCOOEHHOCTH OpraHU3alUU U KU3HEAESITEIbHOCTH MPOKAPUOT; PACIIPOCTPAaHEHHOCTh U POJIb
B OMOIIEHO3axX. DKOJOrMuYecKkas pojib M MEIUIMHCKOe 3HadeHue (Ha mpumMepe mnpejactaBurenei moxauapcrBa Hacrosimume Oakrepun). CTpoeHHe KIETOK
Pa3IMYHbIX IPOKAPHUOT.

JlabopaTopHble U IpaKTHYeCKHue PadoThl

3apucoBKa CXEMbI CTPOCHHUS TPOKAPUOTUYECKOMN KIIETKH.

Pa3nea 2. IlapcTBo I'pudsbl

Tema 2.1. OBIIIAA XAPAKTEPUCTUKA I'PUBOB

ITpoucxoxxaenue u 3Bomouus rpuboB. OcobennHocmu cmpoenus kiemok epu6os. OcHogHble uYepmbl OP2aHU3ayuUU MHO2O0KIEMOYHbIX 2pubos. Omoensi.
Xumpuouomurxoma, 3ucomuxoma, Ackomuxoma, bazuouomuxoma, Qomuxoma;, epynna Hecoeepuiennvle epudul.

OCOoOeHHOCTH )KU3HEESITEIBHOCTH U pacnpocTpaneHue. Poib rprOoB B GMOIIEHO3aX U XO3IHCTBEHHOM /1€ TETbHOCTH YeJIOBEKa.

JdemMoHcTpauus



Cxema cTpoeHHUS JI0JOBOTO TeJa MUIAIIOYHOTO TPrda.

JlaGopaTopHble H MpaKkTHYecKne padoThl

CrpoeHue miecHeBoro rpuda Mykopa.

PacnioznaBanue cbeJOOHBIX U SIIOBUTHIX TPHUOOB.

Tema 2.2. JIMIIAVMHUKMU Ioustre o cumbuose. Obmast XapaKTEePUCTUKA JIMIMAWHUKOB. THUIIBI CIIOEBUIL JUIIAHHUKOB; OCOOEHHOCTH KU3HENIESITEIbHOCTH,
pacnpoCcTpaHEHHOCTD U KOJIOTUYECKas POJIb JIUIIAHHUKOB.

JdemMoHcTpauus

CxeMbl CTpOeHUS JINIIANHUKOB, pa3INyHble IPEJICTaBUTENN JTUIIAHHUKOB.

(3Hanue yuawumucs cUCmemMamuyecKux maKkcoHo8 He A611emcs 0043amenbHbiM,).

Pasznen 3. llapcTBo PacTenus

Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHMIA

PactuTenbHbIl OpraHu3M Kak IelocTHas cuctema. KieTku, TKaHW, OpraHbl M CHCTEMbl OPraHOB pacTeHHi. Peryssnus >KU3HEAeAITeIbHOCTH pPACTEHUM;
¢duToropMoHsl. OCOOCHHOCTH KU3HEACATEIHHOCTH pacTeHui. DotocunTe3. [TurmMenTsr. CHcTeMaTHKa pacTEHUH; HU3IIHME U BBICIITUE PACTCHUS.
JdeMoHcTpanus

Pucynku yueOHMKa, TOKa3bIBAIOIINE OCOOCHHOCTH CTPOCHUS U KU3HEICATCIbHOCTH PA3IMUHbBIX MPEICTAaBUTEIIEH 1IapCTBa

pactenuii. Cxembl, OTpa)karolllie OCHOBHBIE HAIIPABJICHUS SBOJIIOIIMH PACTUTEIbHBIX OPTaHU3MOB.

Tewma 3.2. HU3INE PACTEHUA

Bogopocnun kak npeBHeiiias rpymnmna pacteHuil. O0mas xapaktepucTrka Bojopocieil. OcobeHHocTu cTpoeHus Tena. OJHOKIETOUHbIE U MHOTOKJIETOYHBIC
BoJopoci. MHOrooOpasue BOAOpOCIIel: OTAeNbl 3enéHbie Bogopociu, bypsie Bogopociu u Kpacusie Bogopociu. Pacipoctpanenue B BOJAHBIX M Ha3€MHBIX
OuoIeH03aX, IKOJIOTUYECKas posib Bojopocieil. [IpakTuyeckoe 3HaUeHUE.

JdemMoHcTpauus

CxeMbl CTpOeHHUs BOJOPOCIEH pa3InuHbIX OTAEIIOB.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

N3yuenune BHELIHETO CTPOEHUSI BOAOPOCIIEH.

Tewma 3.3. BBICILIME CITOPOBBIE PACTEHU A

[Ipoucxoxaenne u oOImas XapakTepUCTUKA BBICIINX pacTeHHil. OCOOEHHOCTH OpTraHM3allMd U WHIWBUIYaIbHOTO PAa3BUTHUS BBICHINX pacTeHuid. CropoBbie
pactenus. OOmiasi xapakTepucTuka, npoucxoxiacHue. Otaen MoxoBuaHbIe; OCOOCHHOCTH OpraHU3allMH, KM3HEHHOTO LUKIa. PacmpocTpaHeHue W poiib B
ouonenozax. Otaen [lnayHoBUIHBIE; 0COOEHHOCTH OpPraHM3AIlNH, KU3HEHHOTO [IUKIIA. PacipocTpanenue u poib B

ounorienozax. Otaen XBOIIEBUIHBIC, OCOOCHHOCTH OpraHU3alluM, KU3HEHHOTO IUKIIA. PactipocTpanenue u posib B OuorneHoszax. Otaen [lanopoTHUKOBUIHBIE.
[IpoucxoxaeHne 1 0COOEHHOCTH OpraHn3alliy NanoOpPOTHUKOB. JKU3HEHHBIN [TUKIT TAIOPOTHUKOB. PacipocTpaneHue u poiib B OMOIEHO3aX.

JdemMoHcTpanus

CxeMbl CTPOEHHS U KU3HEHHBIX IIUKIIOB MXOB, XBOIIEH M IJIAYHOB, Pa3JIMUHbIE MPEACTABUTENN MXOB, IJIAYHOB M XBOUIECH, CXEMbI CTPOEHHUS MANOPOTHUKA;
JPEBHUE TATOPOTHUKOBHIHBIE, CXEMa IMKJIa Pa3BUTHUS MAITOPOTHUKA, PA3JIMYHBIC MPEICTABUTEIN MATOPOTHUKOBHUIHBIX.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

N3yuenne BHENIHETO CTPOSHUS MXa.

N3yuyenue BHEIIHEr0 CTPOCHUS NTalIOPOTHUKA.
Tema 3.4. BBICILIME CEMEHHBIE PACTEHUA. OTJEJI TOJIOCEMEHHBIE PACTEHUA



[TpoucxoxxaeHne W OCOOCHHOCTM OpPTraHM3aLMH TOJOCEMEHHBIX pPACTEeHMH; CTpPOCHHE Teja, >KU3HEHHbIe (OPMBI TOJOCEMEHHBIX. MHOroobpasue,
pacnpocTpaHEHHOCTh TOJIOCEMEHHBIX, UX POJIb B OMOIIEHO3aX U MPAKTHYECKOE 3HaUCHHE.

JdemMoHcTpauus

CxeMbl CTpOeHUs FOJIOCEMEHHBIX, UKII Pa3BUTHS COCHBI, PA3JIMYHbIE IPEICTABUTENIN FOJIOCEMEHHBIX.

JlabopaTopHble U NpaKkTHYeCcKHe padoThl

N3ydenue ctpoeHUss 1 MHOrooOpa3us roJJ0OCEMEHHBIX PACTEHUH.

Tema 3.5. BBICHIME CEMEHHBIE PACTEHUA. OTAEJI IOKPBITOCEMEHHBIE (LIBETKOBBIE) PACTEHU A

[Ipoucxoxaenne U 0COOEHHOCTH OpraHU3aIMH MOKPHITOCEMEHHBIX PACTEHUN; CTPOCHHE TeJa, )KU3HEHHbIE (POpMBI MOKphIToceMeHHBbIX. Kitaceb OnHoA0IbHbIE
u JIBynonbHble. OCHOBHBIC CEMEWCTBAa MOKPHITOCEMEHHBIX pacTeHMid (2 ceMeHCTBa OJHOJMOJIBHBIX M 3 CeMEHCTBa ABYMOJBHBIX pacTeHuil). MHorooopaswue,
pacnpocTpaHEHHOCTDh IBETKOBBIX, X POJIb B OMOIIEHO3aX, B )KU3HH YEJIOBEKA U €ro XO3SiCTBEHHOM J1eATEIbHOCTH.

JdemMoHcTpauus

Cxema cTpoeHHUs I[BETKOBOTO PACTEHHMsSI; CTPOCHHUS I[BETKA, IIUKJI PA3BUTHUS LBETKOBBIX PACTEHUH ([IBOIHOE OILIOJOTBOPEHUE), MPEICTABUTENN PAa3TMUHBIX
CEMENCTB ITOKPBITOCEMEHHBIX PACTCHUM.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3ydeHue cTpoeHus: HOKPbITOCEMEHHBIX PaCTEHUI.

PacnioznaBanue Hanbosee pacripoCcTpaHEHHBIX PACTEHUN CBOEH MECTHOCTH, OMPEesIeHnEe X CUCTEMATUYECKOTO MOJIOKEHUSI.

Paznen 4. llapcTBo ’KuBOTHBIE

Tema 4.1. OBLLIAA XAPAKTEPUCTHUKA XKMBOTHBIX

JKuBOTHBIN OpraHu3M Kak LieJocTHas cucrema. KiueTku, TKaHu, OpraHbl U CUCTEMbI OPraHOB JKUBOTHBIX. Peryisiius *Ku3HeaesTeIbHOCTH )KUBOTHBIX; HEPBHAS
Y HJOKpUHHAS peryisiiuu. OcoO0eHHOCTH KU3HEACSITEIbHOCTH KUBOTHBIX, OTJIMYAIOIINE UX OT NMPEACTABUTENCH IPYTHX APCTB KUBOU

npupoabl. CucremaTvka >KMBOTHBIX; TaKCOHOMHYECKHE KaTErOpHUH; OJHOKJIETOUHbIE M MHOTIOKJIETOYHBbIE (OECIO3BOHOYHBIE U XOPJOBbIE) >KUBOTHBIE.
B3anMooTHOIIeHNs )KUBOTHBIX B OMOIIEHO3aX; TPOPUUECKUE YPOBHH U LEMH MUTAHHUS.

JdemMoHcTpauus

Pacnpeznenenue )xMBOTHBIX U pacTeHUi 10 MiaHeTe: Ouoreorpaduyeckue o0IacTH.

Tema 4.2. IIOALTAPCTBO OAHOKJIETOYHBIE

OOmast xapakTepucTuka npocreiimux. KieTka OJHOKIETOUHBIX KMBOTHBIX KaK ILIE€JIOCTHBI OpraHu3M; OCOOCHHOCTH OpTaHU3allMM KJIETOK MPOCTEHUIIMX,
crienuagbHble OpraHoujpl. Pa3HOOOpa3ue MpoCTeHIMX W HMX poOJdb B OHOIEHO3aX, XU3HHM YEJIOBEKa M €ro XO3SMCTBEHHOW eATEeTbHOCTH. THI
CapKOoXTyTHUKOHOCIBI; MHOTOOOpaszue (GpopM CapKOJIOBBIX M KT'YTHKOBBIX. Tun CHOPOBUKH; CIIOPOBHUKH— Mapa3UThl YeIOBEKa M KUBOTHBIX. OCOOEHHOCTH
opranuzanuu npeacrasureneit. Tun Uudyszopun. Muorooopaszue nady3opuit u ux poyib B OMOIEHO3aX.

JdemoncTpauus

Cxembl cTpoeHust aMEOBbI, IBIUIEHBI 3€JIEHOM U HH(DY30pUn TyPenbKU, MPeICTaBUTENH PA3IMYHbIX IPYII OJHOKIETOYHBIX.

JlabopaTopHble U IpaKTHYeCKHue PadoThl

Crtpoenue amEOBbI, 3BIIICHBI 3€1E€HON U HHDY30pUU Ty(henbKu.

Tema 4.3. IIOAIHAPCTBO MHOI'OKJIETOYHBIE

OOmiasi xapakTepuCTUKa MHOTOKJIETOYHBIX JKUBOTHBIX; THIbl cUMMeTpuu. KileTku M TKaHU JKUBOTHBIX. I[IpocTeiinine MHOTrOKJIETOUHble— TyOKH; HX
pacnpoCTpaHEHUE U SKOJIOTMUECKOE 3HAUECHHUE.

JdemMoHcTpauus



Turnbl cuMMETpUH Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOT00Opa3ue ryook.

Tewma 4.4. TUIT KUIIEYHOITIOJIOCTHBIE

OcoOeHHOCTH OpraHu3allK KHIIEYHOIOJIIOCTHRIX. becrnonoe W 1ojoBoe pasMHOXKEHHE. MHOroodpasue H paclpoCTpaHEHHE KHUIICYHOIOJOCTHBIX;
TUIPOUJIHBIC, CIIU(OUIHBIE U KOPAJUIOBBIE MOIUIIBL. POJIb B MPpUPOJHBIX cOOOIIECTBAX.

JdemMoHcTpauus

CxeMa cTpoeHHMsI TUIPBL, MEY3bl U KOJIOHUU KOPAJIJIOBBIX MTOJIUIOB. BHenIHee 1 BHyTpEeHHEE CTPOCHHE KUIIEYHOIOJIOCTHBIX.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

N3ydenue miakaToB U TaOJIUIL, OTPAKAIOLIUX X0l pereHepaluu y TH/IPHL.

Tema 4.5. TUII INTOCKUE YEPBU

OcoOeHHOCTH OpraHu3aluu IUIOCKUX dYepBed. CBOOOIHO KHUBYIIME pPECHUYHBbIE 4YepBU. MHOrooOpasue pecHHYHBIX 4YepBEl M UX poJb B OMOIEHO3aX.
[Tpucnocobenus K napa3uTU3My y INIOCKUX YepBelt; kinacchl CocanbIiuky U JICHTOUHBIE YepBH.

[ToHssTHE O >KU3HEHHOM IIMKIIE; LMKIJIBI Pa3BUTHUS TMEYEHOYHOTO cocalbllMKa M OblYbero uemHs. MHOrooOpasue IUIOCKMX 4YepBel - Mapa3uToOB; MEphI
PO UIAKTUKH MTapa3UTaPHBIX 3a00JICBAHUH.

JdeMoHcTpanus

Cxembl CTpOEHMS IUIOCKMX YepBEH, BeAyIIMX CBOOOJIHBIM M mHapa3suTHUYECKUd 00pa3 *u3HU. PasnuuHbple NpeacTaBUTENN PECHUYHBIX depBed. CXembl
KU3HEHHBIX IIUKJIOB MEYEHOYHOTO COCATBIINKA U OBIYBEro IEHS.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

JKu3HeHHbIe IUKIIbI TEYEHOYHOTO COCABIINKA M ObIUBEro HEMHS.

Tema 4.6. TUII KPVYI'JIbIE YHEPBU

OcoOeHHOCTH OpraHu3alluu KPYIJIbIX YepBeil (Ha mpumepe yenoBedeckoi ackapupl). CBOOOTHOKUBYIINE U MTapa3UTUUECKUE KPYTIibie uepBu. LUK pa3BuTus
YeJI0BEYECKON acKapH/Ibl; MEpbl MPOPUIAKTUKU acKapua03a.

JdemoncTpauus

Cxema CTpOeHHUs U IIUKJ pa3BUTHS YEJIOBEUECKOW aCKapH/Ibl.

Paznuunble CBOOOJHOKMBYIIKE U MTapa3UTHYeCKHe (OPMBbI KPYTIIBIX YEPBEH.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

JKM3HEHHBIN LIUKII 4YEJI0BEYECKON aCKapHIbl.

Tema 4.7. TUII KOJIBYATBIE YEPBU

OcoOeHHOCTH OpraHu3alMM KOJIbYAaThIX YepBel (Ha ImpHMepe MHOTOIIETHHKOBOI'O YepBsl HEpEW[bl); BTOPUYHASA MOJOCTh Tena. MHorooOpasue KOJIb4YaThIX
4yepBeil; MHOTOIIETUHKOBBIE ¥ MAJIOIIETUHKOBBIE KOJIbYAThIEe YEPBH, MUSBKU. 3HaYEHHE KOJbYaThIX YepBel B OMOLIEHO3aX.

JdemoncTpauus

. Paznuunsle npencrasurenu tuna Koabuareie yepsu.

JlabopaTopHble U IpaKTHYeCKHue PadoThl

BHemHee cTpoeHne 10K A€BOT0O YEpBSL.

Tema 4.8. TUII MOJIJIFOCKA

OcoOeHHOCTH OpraHu3alliyd MOJUIIOCKOB; CMEIaHHas MOJOoCTh Tena. MHoroobpasue MOJUTIOCKOB; Kiacchl bproxonorue, JIByctBopuaThie u I'onoBoHOTHE
MOJUTIOCKH. 3Ha4eHHE MOJUTIOCKOB B OMolieHo3ax. Posb B *KHM3HM YeOBEKa U €ro X03sICTBEHHOMN e TEIbHOCTH.

JdemMoHcTpauus



Cxema CTPOCHUMA 6pIOXOHOFI/IX, ABYCTBOPYATBHIX U I'OJIOBOHOTHUX MOJIJIFOCKOB. Paznmuunsie NpeaACTAaBUTCIIN THUIIA MOJIJIFOCKOB.

JlaGopaTopHble H MpaKkTHYecKne padoThl

Buemnee cTpoeHre MOJUIIOCKOB.

Tema 4.9. TUII YWIEHUCTOHOI'ME

[TpoucxoxaeHne U OCOOCHHOCTH OPTaHM3AlMU WICHHCTOHOTHMX. MHOroo0Opasue 4IeHHCTOHOTHX; Kiacchl PakooOpasnsie, [laykooOpasueie, Hacekombie u
Mpuoronoxku. Kiacc PakooOpasusie. OO01iast xapakTepuCTHKa Kilacca pakooOpa3HbIX Ha MPUMEpEe PEYHOro paka. Beiciiue u Hu3mme paku. MHoroo0pasue u
3Ha4YeHHEe pakooOpasHbIx B Omorenosax. Kiacc IlaykooOpasusie. O0mas xapakTepucTuka maykooopasHsix. [layku, ckopnuoHsl, kiemu. MHoroobpasue u
3HaueHHue MaykooOpasHbix B Ouorneno3ax. Kinacc Hacekombie. MHOrooOpasue Hacekombix. O0Ias XapakTepUCTUKa Kilacca HACEKOMBIX; OTPsIAbl HACEKOMBIX C
MIOJIHBIM M HEMOJIHBIM MpeBpalieHneM. MHOTooOpa3ue u 3HaueHUE HACEKOMBIX B OMOIIeH03aX. MHOTOHOXKH.

JdemoHcTpauust

Cxema CTpOeHHsI PEYHOTO paka. Pa3nuuHble NpEeACTaBUTENM HU3MIMX M BBICIIMX pakooOpasHbix. CxeMa CTpOeHHs IayKa KpecTOBHKa. Pa3nmuyHbie
npencraBuTenu kinacca [laykooOpasubie. CxeMbl CTPOEHUSI HACEKOMBIX Pa3IMYHBIX OTPSIOB.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

W3ydyeHne BHEUTHETO CTPOCHUS U MHOTOOOPAa3Hsl YWICHUCTOHOTHX.

Tema 4.10. TUIT UTJIOKOXXUE

Obwasa xapakmepucmuka muna. Muozoobpasue uenoxooxcux;, xiaccol Mopckue 36€30v1, Mopckue eocu, [onomypuu. Muocoobpasue u sxonozuyeckoe
3HaueHue.

JdeMoHcTpanus

Cxembl cmpoenus MOPCKOU 36€30bl, MOPCK020 exca u 2onomypuu. Cxema npudonHo20 OuoyeHosa.

Tema 4.11. TUIT XOPAOBBIE. ITOATUII BECYEPEIIHBIE

[IpoucxoxaeHne XOpaoBbIX; MOJITUIIBI OecuepenHbIX U MO3BOHOUHBIX. O0mas xapakrepuctuka tuna. [loarun becuepenHsle: JaHIIETHUK; OCOOEHHOCTH €O
OpraHM3alMK U PACTIPOCTPAHEHMS.

JdemMoHcTpauus

Cxema cTpoeHHs JaHLIETHUKA.

Tema 4.12. TIOATUIT ITO3BOHOYHELIE (HEPEITHBIE). HAIKJIACC PbIbbI

OOmiast xapakTepucTHka Mo3BOHOUHBIX. IIponcxoxnenue pwi6. OOmias xapakrepuctuka pbi0o. Kmaccel XpsmieBble (akynbl U ckarbl) M1 KocTHbIE pBIOBI.
MHoroo6pasue KOCTHBIX PbIO: XPAILIEKOCTHBIE, KUCTENEPhIE, ABOSKOABIIAIINE U JTydenépele. MHOrooOpa3ue BHJIOB U YEPThI MPUCIOCOOIEHHOCTH K Cpele
o0uTaHUsA. DKOJOTHYECKOE U XO35HCTBEHHOE 3HaUeHHUE PhIO.

JdemMoHcTpauus

Msoroo0Opasue pbI0.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI

OCoOEHHOCTH BHEITHETO CTPOSHUS PHIO B CBSA3U C 00pa30M KHU3HH.

Tema 4.13. KITACC 3EMHOBO/IHBIE

IlepBbie 3emMHOBOJHBIE. OOmIasi XapaKTepUCTUKAa 3€MHOBOJHBIX KaK MEpPBBIX HA3eMHBIX IMO3BOHOYHBIX. becXBocThle, XBocTaThle M Oe3Horue ampuouu;
MHOrooOpasue, cpefa oOWUTaHUS U OSKoJorudyeckue ocoOeHHOCTH. CTpyKTypHO (PyHKUIMOHAIbHAs OpTraHM3alMs 3€MHOBOJHBIX Ha IpUMEpPE JIATYHIKH.
DKosornyeckas posib 1 MHOr0oOpaszne 3eMHOBO/IHBIX.

JdemMoHcTpauus



Msoroo0pa3ue ampuouii.

JlaGopaTopHble H MpaKkTHYecKne padoThl

Oco0eHHOCTH BHEITHETO CTPOCHHUS JIATYIIKH, CBS3aHHBIE C €€ 00pa30M >KHU3HH.

Tema 4.14. KITACC ITPECMBIKAIOIINECA

[Tpoucxoxaenue pentmwinid. O0Ias XapaKTEPUCTHKA MPECMBIKAIOIIUXCS KaK MEPBHYHOHA3EMHBIX )KUBOTHBIX. CTPYKTYPHO - (PYHKIIMOHAIbHAS OpraHu3anus
MIPECMBIKAIONINXCS Ha MpuMepe sitepulipl. Yenryituareie (3Meu, SIEPUIIbI U XaMeJIeOHbl), KPOKOIMIIBI U Yepenaxu. PacnpocTpanenue u MHOrooopasue ¢popm
PENTWINI; TIOJIOKEHUE B 3KOJOTMYECKUX cUCTEMaX. Bpimepiiye rpynmbl IPeCMbIKAIOLIUXCSL.

JdemoHcTpauust

Mmoroo0pasue nmpecMbIkaromuxcs. CXeMbl CTPOSHUSI 36MHOBOIHBIX M PENTHIHMA.

Tema 4.15. KITACC IITULBI

[TpoucxoxaeHrne NTHIL, MEPBONTHUIBI M MX MPEIKW; HAcTosAlMe NTUlbl. Kuierpynele, wim Jeraronye; OeCKWIeBble, WM Oeraroliue; MUHTBUHBI, WX
aBaromue OTuibl. OcoOEHHOCTH OpraHM3alMd M JKoyornuyeckas auddepeHIupoBKa JieTalomuX OTHIl (MTULBI Jieca, CTeNned U MYCThIHb, OTKPBITHIX
BO3YIIHBIX ITPOCTPAHCTB, 00JIOT, BOZOEMOB U TIoOepexuii). OXpaHa v MPUBJICYCHHUE MTHUI]; JOMAIIHUE NTHIBL. POJb NTHII B IPUPOIE, )KU3HH YEIOBEKA U €T0
XO3SIMCTBEHHOU 1EATEIBbHOCTH.

JdemMoHcTpauus

Mmuoroo6pasue ntuil. CXxeMbl CTPOSHUS PENTHIINN U MTHULL.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

Oco0eHHOCTH BHEIIHETO CTPOSHUS NTHII, CBSI3aHHbBIE C UX 00pPa30M >KU3HHU.

Tema 4.16. KITACC MJIEKOIIUTAIOIINE

[Ipoucxoxaenune muexkonutaromux. IlepBozBepu (yTkoHoc u exuana). Husmme 3Bepu (cymuatsie). Hacrosiue 3Bepu (tuianeHtapsbie). CTPYKTYpPHO -
(yHKIIMOHAJIbHBIE OCOOEHHOCTH OpPraHM3allMd MIIEKOIUTAIOLIMX Ha MpUMepe coOaku. DKOJIOTMYEecKas poJib MIIEKONMUTAIOMIMX B IPOLECCE Pa3BUTHUS KUBOU
IpUPOJBI B KaitHO30icKkol 3pe. OCHOBHBIE OTPSA/bI IUIALICHTAPHBIX MiekonuTaomux: Hacekomosiinablie, Pykokpsuibie, ['pei3yHsl, 3aiiiieo0pazHble, XUIHBIE,
Jlacronorue, KurooOpa3susie, HenapHokonbiTHble, [TapHokoneiTHbie, [IprMaTe! 1 Ap. 3HaueHHE MIIEKONUTAIONIMX B IPUPOJIE U XO3HCTBEHHOM AEsTeIbHOCTH
yenoBeka. OXpaHa IIeHHbIX 3Bepeil. JlomaliHie MiekonuTaromue (KpymHblidi 1 MEJIKUI poraTblii CKOT U APYrHe CebCKOX03AHCTBEHHbIE dKUBOTHBIE).
JdemMoHcTpauus

Msoroo0pa3ue miekonurarouux. CXxeMbl CTPOSHUS PENTHIINN U MIIEKOIHUTAIOLIHX.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

N3ydeHne cTpoeHUs MIIEKOITUTAIOLIHX.

Pacnio3naBaHue >KMBOTHBIX CBOEH MECTHOCTH, OIIPEJIEIIEHUE UX CUCTEMAaTUYECKOIO MOJIOKEHUSI ¥ 3HAYEHUSI B )KU3HU YeJIOBEKa.

Paspnen S. Bupycsi

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXJIEHN A BUPYCOB

OOmas xapakTepucTuka BUpycoB. Mcropus ux otkpeitus. CTpoeHue BuUpyca Ha IpuMmepe BHpyca TabadHOil Mo3auku. B3aumoneiicTBue BHpyca M KIETKH.
Bupycel — B030ynuTenu onmacHsIx 3a0oseBaHuil yenoBeka. [Ipodunaktuka 3adoneBanus rpunmoM. [IporcxoxaeHne BUPYCOB.

JdemoncTpauus

Cxembl, 0OTpaXkarollye Ipolecc pa3BUTHs BUPYCHBIX 3a00JI€BaHUH.

3akJoueHue



OcobeHHOCTH OpraHu3alii 1 MHOT00Opasne KUBBIX OpraHu3MoB. OCHOBHBIE 00JIACTH MPUMEHEHHS OMOJIOTMYECKUX 3HAHUM B IPAKTHUKE CENIbCKOTO X035 CTBa,
B PsiZie OTpaciIel MPOMBIIIJICHHOCTH, IIPX OXPAHE OKPYXKAIOIIEH CPEIbl U 310POBbs YEIIOBEKA.

BuoJsorus. Yenosek. 8 kiaace
Pa3nes 1. MecTo 4est0BeKka B cucTeMe OPraHu4eCKoro Mupa
UYenoBeKk Kak 4acThb XUBOW MPHUpOAbl. MecTo 4eloBeKa B CHCTEME OpPraHMYecKOro mMupa. UepThl CXOACTBa YesOBEKa M >KMBOTHBIX. CXOACTBO M pa3ivyuus
YeJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsiH. YeIOBEK pa3yMHBIi.
JdemoHcTpauust
Tabnuibl, CXeMbl, PUCYHKH, PACKPBIBAIOIINE YEPTHI CXOJICTBA YEIOBEKA U KUBOTHBIX.
Pasznea 2. [Ipoucxoxaenne 4ejaoBeKka
buonornveckue u comuaigbHble (HAKTOPHl AHTPOMOCOIMOTEHE3a. JTanbl aHTPONOreHe3a M (aKTOpPbl CTAHOBJICHMS uYelIOBeKa. Pachl yeloBeka, X
MIPOUCXOXKACHHUE U €AMHCTBO.
JdemMoHcTpauus
N3o06paxeHue npeacTaBuTeIe pa3TuvHbIX pac YeloBeKa.
Pa3nea 3. Kpatkas ncropusi pa3BuTHs 3HAHUI 0 CTPOEHUM M (PYHKIHUSIX OPraHM3Ma Yel0BeKa
Haykwu o yenoBeke: anatoMus, Gpu3nonorus, rurueHa. Benukue anaromsl u ¢pusnonoru: ['unmnokpar, Knapnuii I'anen, Annpeac Bezanuid.
JdemMoHcTpauus
[TopTpeThl BENUKUX yU4EHBIX— aHATOMOB U (PU3UOJIOTOB.
Paznen 4. O6mmii 0630p cTpoeHus u pyHKIMIT opraHu3Ma 4yejioBeKa
Krnerounoe crpoenue opranusma. TkaHu: SMUTENHATIbHBIE, COCTUHUTENbHbIC, MBIIIEYHbIe, HEpBHAs. OpraHbl yenoBeuecKkoro opranumMa. CUCTEMBbl OPraHOB.
B3anmocBsI3p OPraHoB U CHUCTEM OPraHOB KaK OCHOBA F'OMEOCTAa3a.
JdemoncTpauus
CxeMbl CTpOEHUS CCTEM OPraHOB YeJIOBEKa.
JlabopaTopHbie U NpaKTHYeCKHe PadoThl
N3ydyeHne MUKpPOCKOITUYECKOTO CTPOEHUS TKAHEH.
Pacrnio3HaBanue Ha TaOnUIIaX OPraHOB U CUCTEM OPraHOB.
Paznen S. Koopaunauus u peryjsuus
I'ymopanbHas perynsus. XKenes3bl BHyTpeHHeH cekpennu. ['OpMOHBI ¥ UX poJib B 0OMEHHBIX Ipolieccax. HepBHO - rymMopasbHast perysiusl.
JdemMoHcTpauus
Tabnuipl, WUTIOCTPUPYIOLINE 3HIOKPUHHBIE Xee3bl. dororpadguu OOMBHBIX C PA3NUUYHBIMH HAapyHICHUSIMH (DYHKIMH SHIOKpUHHBIX >kené3. HepsHas
perynauus. 3HaueHUe HEpBHOM cucteMbl. LleHTpanbHas u nepudepudeckas HEpBHbIE cUCTeMbl. BereraruBHasi U coMaTuyeckass 4aCTH HEPBHOM CHUCTEMBI.
Pednekc; nposenenne HepBHOTo uMITyibca. CTpoeHre U QyHKIIMM CIIMHHOTO MO3Ta, OT/EJI0B FOJOBHOr0 Mo3ra. bosbiire nomymapus roinoHoro Mo3sra. Kopa
00JBIIKMX TONMyIIapuid. 3HAY€HHWE KOpbI OONBUIMX MONYIIapuil U €€ CBSI3U ¢ JpYrMMU oTAenamMu Mo3ra. OpraHbl 4yBCTB (QHaJM3aTOphl), UX CTPOCHHE U
¢ynkuuu. Crpoenue, GyHKIMK U THTHeHa opraHoB 3peHus. CtpoeHne u QyHKIMM opraHoB ciyxa. [Ipenynpexnenue HapymeHui ciayxa. Opransl ocs3aHus,
BKyca, 00oHsHMs. [ UrneHa opraHoB 4yBCTB.
JdemoncTpauus
My TOJIOBHOT'O MO3Ta.



JlabopaTopHble U NpaKTHYeCKHe padoThl

N3yuenne roJoBHOTO MO3ra YesioBeka (1o MyJIshKaMm).

N3ydenune usmeHeHus pazmepa 3padka.

Pa3znes 6. Onopa u 1BuKeHUe

Ckener 4ejoBeKa, €ro OTHEINbI: OCEBOW CKEJET, CKeJeT MOSICOB KoHeyHOcTeH. OCOOCHHOCTH CKeleTa YellOBeKa, CBSA3aHHBIC C TPYAOBOW JEATEIBHOCTHIO U
npsaMoxoxxaeHreM. CocTtaB M CTpoeHUe KocTel: TpyOuaTble U ryouarsie KocTu. Poct kocreil. BozpacTHble n3MeHeHHs B CTpoeHUU KocTeil. Tunsl coenuHenus
BospactHble u3MeHeHHs B CTpOeHUH KocTeil. Tumbl coequHeHust KocTei. 3a00IeBaHus ONOPHO - JABUTaTEIbHOM CHCTEMBI U WX MPOQHIAKTHKA. MpIedHas
cucrema. CtpoeHue U pa3BuTHe MbIL. OCHOBHBIE TPYNIBI MBINL, WX (yHKIMU. PaGora MbIIII; cTaTHYecKas M JAWHAMHuYecKass Harpys3ku. Poib HepBHOH
CHCTEMBI B PETYJISIIUN paOOThI MBIIII. Y TOMJICHHE MBIIIII, POJIb AKTUBHOTO OT/JbIXa B BOCCTAHOBJICHUH aKTHBHOCTH MBIIICYHOW TKaHU. 3HaYeHHUE (HU3NIECKOI
KYJIBTYpBI U peXUMa TpyJa Ui IPABUIBHOIO (POPMHUPOBAHUS OMOPHO - IBUTATEJILHOM CUCTEMBI.

JdemMoHcTpauus

CkeeT 4enoBeKa, OTAEIbHBIX KOCTeH. Pacnimiibl kocTen.

[Tpuémbl okazaHus IEPBOM OMOIIM IIPH MOBPEKACHUAX (TPaBMax) OMOPHO - ABUTATEIbHON CUCTEMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3ydeHue BHEUTHETO CTPOCHUS KOCTEH.

N3mepenne Macchl U pocTa CBOEr0 OpraHu3Ma.

BrisiBieHue BIUSHUS CTATUUECKON M TMHAMUYECKOW HAarpy3KHU HAa YTOMJIEHUE MBIIIII.

Pazgen 7. BHyTpeHHsisl cpea opranusma

[lonsiTne «BHYTpeHHsIA cpena». TkaneBas )KUIKOCTb.

KpoBb, €€ cocTaB 1 3HaueHHE B 00ECIIEUEHNUHN KU3HEIEATEIbHOCTH opranu3ma. KiieTouHble 3J1eMEeHThl KpOBH: 3PUTPOLUTHL, JEHKOLUTHI, TpoMOoLuThI. [1nazma
kpoBu. CBéprhiBaHuEe KpoBU. ['pynmbl kpoBu. Jlumda. Ummynurer. Mndexuuonnsie 3aboneBanus. lpenynpenurensasle npuBuBKU. llepennBanue KpoBH.
JloHopcTBO. 3Hauenue pabom JI. Ilacmepa u U. U. Meunukoea 6 obnacmu ummyrnumema.

JdemMoHcTpauus

CxeMmbl 1 TaOIMIIbI, MOCBALIEHHBIE COCTaBY KPOBH, TPYIIIaM KPOBH.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3ydyeHrne MUKpOCKOIIMUYECKOTO CTPOEHHMSI KPOBH.

Paspnen 8. Tpancnopr BeuecTs

Cepaue, ero CTpoeHue U peryssius aesTeabHocTH. bonbioi n Mmansiit kKpyru kpoBooOpamienus. Jiumpooodpamenue. /[Bmkenue kpou 1o cocynam. KpossiHoe
naBiieHue. 3a00JeBaHusl OPraHOB KPOBOOOPAIIEHUS, UX MPEAYIPEKICHHE.

JdemoncTpauus

Monens cepana yenoBeka. TaOaUIIBI U CXEMBbI, HIUTIOCTPUPYIOIIME CTPOEHUE KIETOK KPOBU M OPraHOB KPOBOOOPAILIEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

W3mepenne KpoBSHOTO J1aBIEHUS.

Omnpenenenne nyapca v MOACYET YNCIIA CEPAEUHBIX COKPALLICHUM.

Pa3znen 9. /Ibixanue

[TorpeOHOCTH OpraHn3Ma 4ejaoBeKa B KUCIOpoie Bo3ayxa. Opranbl JbIXxaHUs, UX cTpoeHue. /IpixarenbHble 1BHKeHUs. ['a3000MeH B NErkux, TKaHsax. [lepeHoc
ra3oB 3pUTPOLUTAMHU U TUIa3Moi KpoBH. Perynsuus asixanus. ckyccTBeHHOe fpixanue. ['o1ocoBoii anmnapar.



JdemMoHcTpanus

Mopaenu roptanu, JETKux.

JlabopaTopHble U NpaKkTHYeCKHe padoThl

Onpenenenne 4acTOThI AbIXaHUS.

Paznen 10. [IumeBapenne

[TuTarenbHble BemiecTBa M NMILEBbIe NMPOAYKThl. IloTpeOHOCTH uenoBeka B NMILE M NUTATENbHBIX BewlectBax. Buramuusl. IlumeBapenue. Ctpoenue u
¢GbyHKIMK OpraHoB nuuieBapeHus. [IuiieBapuTeabHbIE KeNe3bl: TeUeHb U MOJUKETyJ0YHas jKee3a. DTambl MPoIeccoB NuleBapenus. Hccireoosanusn U. 11,
Ilasnosa 6 obracmu nuwesapenus.

JdemMoHcTpauus

PenbedHas Moziens BHyTPEHHUX OPraHOB YeJIOBEKa.

JlabopaTopHble U NpaKkTHYeCcKHe padoThl

Bo3zeiicTBue xeiny104HOro coka Ha OelKH, CIIIOHbI — Ha Kpaxmall.

Omnpenenenre HOPM pPallMOHAIBHOTO MUTAHUS.

Paznen 11. OOMeH BemiecTB M SJHEPIruM

OOmiast xapakTepucTUKa 0OMEeHa BeUIecTB U dHepruu. [lmactudeckuil M SHEPreTHUecKuii 0OMeH, UX B3aMMOCBS3b. BUTaMHHBI, UX pOJIb B OOMEHE BEIIECTB.
['mnoBuramuuo3. ['unepBuTaMuHO3.

Pa3nes 12. Boinesienue

Koneunsle npoykTsl ooMeHa BemiecTB. Opranbl BeieneHus. [louku, ux crpoenue u Gynkuuu. O6pazoBanue Mo4yu.Posib KOXXH B BBIBEICHUU M3 OpraHU3Ma
MIPOJYKTOB 0OMEHa BEIICCTB.

JdeMoHcTpanus

Mopenb noyex.

Pasnea 13. IToxkpoBsl Tesa

Crpoenue u (QyHKIMH KOXH. Poilb KOXM B TEIUIOPETYJSIIIUU. 3akaiuBaHue. [ urneHuuyeckne TpeOOBaHUS K OJEKIe, oOyBU. 3a00ieBaHUS KOXHU M HX
IIPEYNPEXKICHUE.

JdemMoHcTpauus

CxeMbl, WITIOCTPUPYIOIIHE CTPOEHUE KOKHBIX IOKPOBOB YEJIOBEKA, IPOU3BOIHBIE KOKHU.

Pa3nen 14. PasmHo:keHue U pa3BuTHE

Cuctema OpraHoB pa3MHOMKEHHs: CTpoeHue W rurueHa. OmuonorBopeHue. BuyTpuytpoOHoe passutue, pozasl. Jlakraunums. Poct u pasButue peOEHKA.
[ImanupoBanue ceMbu.

Pa3nea 15. Boicinasi HepBHasi 1eATEJIbLHOCTD

Pednexc — ocHoBa HepBHOU nestenbHOCTH. HMccnedosanus M. M. Ceuenosa, U.11. Ilasnosa, A. A. Yxmomckozeo,ll. K. Anoxuna. Buasl peduaexcoB. ®opmbl
noBeaeHus. OCOOEHHOCTH BBICIIEH HEPBHOW JEATENbHOCTH M IMOBeIeHUs yenoBeka. [lo3HaBarenbHble mporecchl. TopMmoxeHne. TUIbl HEPBHOW CUCTEMBI.
Peus. Mbinienue. Coznanue. buonornyeckue purmsl. CoH, ero 3HaueHue U ruruena. ['uruena ymcrsennoro tpyzaa.llamsate. Omorun. OCOOEHHOCTH TTCUXUKU
4eJI0BEKa.

Paspnen 16. YesioBek u ero 310poBbe

CoOnroieHne CaHWTapHO - TMTMEHHMYECKMX HOPM M MpPaBMJ 370pOBOro obOpasa xu3HU. Oka3aHue MepBoil J0BpayeOHOM MOMOIIM NpPU KPOBOTEUECHHH,
OTpaBJICHUM yTapHbIM ra3oM, CIIACEHHWU YTOMAIOIIETo, TPaBMax, OXorax, OOMOpPOKEHHUU. YKpeIJIeHUE 370POBbs: JIBUraTelbHAsl aKTUBHOCTb, 3aKaJMBaHUE.



@akTOpbl PUCKA: CTPECCHI, TMIIOJAMHAMMUS, IEpEeyTOMIICHHE. BpelHble NPUBBIUKM, MX BIUSHUE Ha 30pPOBbE 4YEIOBEKa. UelOBEK M OKpyKarouas cpena.
Oxkpyskarorasi cpesia Kak MICTOYHHK BemecTB U sHeprun. Cpena ooutanwus. [IpaBuiia moBeaeHUs YEIOBEKa B OKPYKAIOIICH cpeie.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

N3ydenue npruéMOB OCTAaHOBKH apTepUaIbHOIO U BEHO3HOTO KPOBOTEUCHUH.

AHanu3 ¥ OlleHKa BIUSHUS HA 3/I0POBbE YEJIOBEKa (PaKTOPOB OKPYKAIOIICH CPEJIbI.

Buosorus. O6mme 3ak0OHOMEpPHOCTH. 9 Ki1acc
BBenenue
Mecto Kypca B CHCTEME €CTeCTBEHHOHAYYHBIX JUCIUIUINH, a TaK)Ke B OMOJIIOTMYecKUX Haykax. Llemn u 3amaun Kypca. 3HaueHHe MpeaMera JJisi TOHUMaHUs
€IMHCTBA BCETO KMBOT'O U B3aMMO3aBUCHUMOCTH BCeX 4yacTel orochepsl 3emiu.
Pa3nea 1. CTpykTypHasi opranu3anus KUBbIX OPraHU3MOB
Tema 1.1. XUMHNYECKAS OPI'TAHU3ALIMA KIIETKHU
DNEeMEeHTHBIN COCTaB KJIETKH. PacpocTpaHEHHOCTh 3JIEMEHTOB, UX BKIJIAJ B 00pa30BaHUE KUBOM MAaTEPUU U OOBEKTOB HEKUBOM MPUPOAbI. MaKpO3JIEMEHTHI,
MUKPODJIEMEHTBI; X BKJIaJ B 00pa3oBaHHEe HEOPraHMUYECKUX M OPraHMYECKHX MOJEKYJ JKUBOTO BellecTBa. Heopranuueckue MOJIEKYJbl )KUBOTO BEIIECTBA.
Bopa; e€ xummueckue cBoiicTBa M Oumojormueckas poib. ComM HEOPraHWYECKHX KHCIOT, MX BKJIAJ B OOECIIEYEHHE IPOLIECCOB JKU3HEICATEIBHOCTH WU
nojajep>kaHue romeoctasa. Ponb KaTHOHOB M aHMOHOB B OOECIEUEHUU IMPOIIECCOB KU3HENEATENbHOCTH. OCMOC U OCMOTHYECKOE JaBJICHHE; OCMOTHYECKOE
MIOCTYIUIEHHE MOJIEKYNl B KieTKy. OpraHumdyeckue MoiieKyibl. buosornueckue nonumepsl — O€NKH; UX CTPYKTypHas opranusanus. OyHKIMH OEIKOBBIX
MOJIEKYI. YTJIEBObI, UX CTPOCHHE U OUOIOrnueckas poib. JKupbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MeMOpaH U UcTOuHUK sHepruu. JJHK—
MoJieKynbl HacnencTBeHHocTu. Penymukauust JIHK, nepenaua HacnencTtBeHHOM MH(oOpmanuu W3 IMOKOJIEHUsS B mokoseHue. [lepepaua HacimencTBEHHOM
uH(popManuu U3 Aaapa B uutorasmy; tpanckpuniusa. PHK, e€ crpykrypa u ¢dyukiuu. Mudpopmanmonnsie, TpancnoptHeie, pudbocomanbabie PHK.
JdemMoHcTpauus
O6bémuas moaens JIHK.
Tema 1.2. OBMEH BEIIECTB U [IPEOBPA3OBAHUE SHEPTUU B KJIETKE
OOMeH BemiecTB M NpeoOpa3oBaHUE SHEPrUM B KJETKE. TpaHCHOPT BELIECTB uepe3 KiIeTouHylo MeMOpaHy. IluHo - u ¢arommro3. BryTpukieTodnoe
MUIIeBapeHUe U HAKOIJICHUE SHEPTUH; PacLIeIIEHNE TII0K03bl. buocuHTe3 GeNKOoB, KUPOB U YIIIEBOAOB B KIIETKE.
Tema 1.3. CTPOEHUE 1 ®YHKIIMHU KJIETOK
[Tpokapuornueckue kietku: ¢hopma U pazMepsl. LluTomasma OGakrtepuanbHONW KiIeTKH. OpraHuszaius MeTabonu3Ma y NMpOKapuoT. |'eHeTHYeckuil ammapar
6akrepuii. CriopoobpazoBanue. PasmHoxxenue. Mecto u pojb MPOKapHOT B OMOIEHO3aX. DyKapuoThyeckas kieTka. L{uTorinasma s3ykapuoTHYECKOH KIETKH.
Opranensl TUTOMIIA3MBbI, UX CTPYKTYypa U pyHKuuu. [lutockenet. BkitoueHus u ux poib B MeTab0JIM3Me KIIETOK.
Knerounoe siipo — LEHTp yNpaBlIeHUS KU3HEIACATEIBHOCTHIO KIETKH. CTPYKTYphl KJIETOYHOIO sapa: saepHas o0O0JO0YKa, XpPOMATHH (TE€TEpOXpOMATHH),
AnpbIIKo. OCOOEHHOCTH CTPOEHHUs pacTUTeNbHOU KieTkH. [lenenue kietok. Kinetku B MHOTOKIeTouHOM opranusMe. [lonarue o nuddepeHupoBke KIeTOK
MHOTOKJIETOYHOTO Opranu3Ma. MuToTHueckuil muki: uarepdasa, peaymmkanus JJHK; Mutos, ¢hazbl MUTOTHUECKOTO A€TCHUS U TPeoOpa3oBaHUsl XPOMOCOM.
buonornueckuii cMpicn W 3HaYeHHWE MHUTO3a (Oecmoyioe pa3MHOKEHHUE, POCT, BOCIOJHEHHE KIETOYHBIX MOTEPh B (PU3UOJOTHYCCKUX M TATOJOTHUYECKHX
ycioBusx). Kinerounas Teopust CTpoeHHs! OpraHu3MOB.
JdemMoHcTpauus
[IpyHIMIIMAIBHBIE CXEMBI YCTPONCTBA CBETOBOI'O U AJIEKTPOHHOIO MUKpockomna. Moaenu kieTku. CXembl CTpOEHUS] OPraHOMI0B PACTUTENBHON U KUBOTHOU
KJIeTOK. MuKponpemnaparsl KI€TOK PaCTeHUH, )KUBOTHBIX M OJHOKJIETOYHBIX TpuOOB. CXxeMa MUTOTHYECKOTO JEJICHUS KIIETKH.



JlabopaTopHble U NpaKTHYeCKHe padoThl

N3yuenune kieTok 6akTepuid, paCTCHUI M )KMBOTHBIX Ha TOTOBBIX MUKpOIIpETapaTax.

Pa3nea 2. PazMHoOXkeHHe M MHAUBHYAJIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 2.1. PASMHO>XEHUE OPI"AHM3MOB

CymHocts U (OpMBI Pa3MHOKEHHUSI OpPraHU3MOB. becronoe pa3MHOXKEHHME pPACTeHMH W JKUBOTHBIX. [looBoe pa3MHOMKEHHE XHBOTHBIX W PACTCHUH;
o0pa3oBaHME MOJIOBBIX KIETOK, OCEMEHEHHE U OIUIOAOTBOpeHHE. buosornyeckoe 3HaueHue MOJOBOro pasMHOxeHus. I'amerorenes. Ilepuoasl oOpa3oBaHus
MOJIOBBIX KJIETOK: Pa3MHOKEHHE, POCT, CO3peBaHue (MeH03) U (hOpMUpPOBaHHE TOJOBBIX KIeTOK. OCOOEHHOCTH criepMaToreHesa

u oBoreHesa. OIIoI0TBOPEHHUE.

JdemMoHcTpauus

[1nakatel, WITIOCTPUPYIOILIKE CIIOCOOBI BEreTaTUBHOTO Pa3MHOKEHUS IJIOJJOBBIX AEPEBHEB U OBOLIHBIX KYJIbTYp. Mukponpenaparsl siinekiaerok. @ororpaduu,
OTpakaroIye pa3Hoo0pa3re MOTOMCTBA Y OJHOM Mapbl poIUTENei.

Tema 2.2. UHAUBUAY AJIBHOE PA3BUTUE OPTAHM3MOB (OHTOI'EHE3)

OMOpHOHANBHBI Tepuon pa3Butusi. OCHOBHBIE 3aKOHOMEPHOCTH ApOOJICHUs; O00pa3oBaHHE OJHOCIOHHOTrO 3apojbimia — Onactynbl. [acTpynsmus;
3aKOHOMEPHOCTH 00pa30BaHMs JBYXCIOMHOTO 3apojipllia— ractpyibl. [lepBuuHbIil opraHoreHe3 u jaanbHeimmas auddepeHurpoBKa TKaHEH, OpraHoB U
cucreM. [locTomMOproHaNBHBIN TIepro pa3BUTHI. POPMBI TOCTIMOPHOHAIBHOTO TEPHOa pa3BUTHs. HerpsiMoe pa3BUTHE; MOTHBIA U HEMOTHBIA MeTaMOp(ho3.
buonoruueckuii cmbici pa3BuTHs ¢ meramopdosoM. IIpsmoe pasButne. Crapenue. OOmue 3aKOHOMEPHOCTH pa3BuTHs. buorenernueckuil 3akoH. CxXoJCTBO
3apoJibIieil 1 YMOpUOHATbHAS JTUBEPreHIs npu3HakoB (3akoH K. bapa). buorenernueckuii 3akoH (3. ['ekkens u @. Mromep). Pabotsr A. H. Cesepiioa 00
SMOPHOHAJILHOW U3MEHUYHBOCTH.

JdemMoHcTpauus

Tabnuiel, WUTIOCTpUpYIOLIKE Tpoliecc MeTaMopdo3a y 6eCro3BOHOUHBIX (KECTKOKPBUIBIX U YEHIYHYaTOKPBUIBIX HACEKOMBIX) U MO3BOHOYHBIX (am(uOuii).
Tabnuiel, oTpakarolye CX0JACTBO 3apOo/IbIiIel TO3BOHOYHBIX JKHBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTH HACJIEJJOBAHIA ITPU3HAKOB

OtkpbiTue I'. MeHneneM 3aKOHOMEPHOCTEW HAclIeJOBaHMs IMPU3HAKOB. [ MOpHUIOIOTMYECKUII METOJ H3Y4YEHHs HaCIIeICTBEHHOCTH. MoHOrubpuaHoe u
NOJUTMOpUAHOE CKpelrBaHue. 3akoHbl Menzens. HesaBucumoe U clierieHHoe HaclienoBaHue. ['eHeTHueckoe onpezeneHue mnoja. ' eHOTUN Kak [eIOCTHAs
cucremMa. BzaumoelicTBue aJlIebHBIX U HEAJUIEIbHBIX T€HOB B OIIPEIEIICHUN TPU3HAKOB.

JdemoncTpauus

PopnocnoBHble. XpOMOCOMHBIE aHOMAJIMU YEJIOBEKA U UX (PEHOTUMHYECKHUE IPOSBICHUS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThl

Pemenne reneTn4ecKux 3a1a4 U COCTABIEHUE POJIOCIOBHBIX.

Tema 3.2. BAKOHOMEPHOCTHU UIBMEHYNBOCTU

OcHoBHbIE (OPMBI U3MEHUMBOCTHU. | 'eHOTUIINYECKAss U3MEHYUBOCTh. MyTanuu. 3HaueHUe MyTaluil A OPAaKTHKU CEeJIbCKOTO XO35AHCTBAa M OMOTEXHOJIOTHH.
KomOuHaTHBHAs ©3MEHUMBOCTh. DBOJIOIMOHHOE 3HAUCHHE KOMOMHATUBHOM M3MEHUYMBOCTH. DEeHOTUNMYECKAs, WK MOAU(PHUKAIIMOHHAS U3MEHUUBOCTh. Pob
YCJIOBUI BHEHIHEHN CPEZIbl B PA3BUTHH U MPOSIBICHUN IPU3HAKOB M CBOWCTB.

JdemoncTpauus

[Tpumepsl MOAMPHUKATMOHHON H3MEHYUBOCTH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

[TocTpoeHne BaprallMOHHOM KpHBOH (pa3Mephl JIMCThEB PACTEHHM, aHTPONIOMETPUUECKHE JaHHbIE YUaIIUXCs).



Tema 3.3. CEJIEKISI PACTEHMM, )KUBOTHBIX 1 MUKPOOPI' AHM3MOB

LleHTpsl MPOUCXOXKACHUS W MHOT000pa3us KylabTypHBIX pacteHuidl. CopTt, mopoja, mraMM. MeETOabl CENEeKIMW PACTeHHH M >KUBOTHBIX. JlOCTHKEHHS H
OCHOBHBIE HAIIPaBJIECHMS COBPEMEHHOW CEJIEKUMHU. 3HAYEHHE CEJNEKUMU JUIsl Pa3BUTHUSL  CEIbCKOXO3SIMCTBEHHOIO IPOU3BOJCTBA, MEAMIIMHCKOM,
MUKPOOHOJIOIrMYECKOM U JPYTUX oTpaciieil IPOMBIIUIEHHOCTH.

JdemMoHcTpauus

CpaBHUTENBHBIN aHAIU3 MOPOJ JOMAIIHHUX JKUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUN M HMX AUKUX IpenkoB. Komiekuuu u npenaparsl COPTOB KYJIBTYPHBIX
paCTeHHIA, OTITUYAFOIINXCS HAMOOIBIIEH TI0IOBUTOCTHIO.

Pa3zneua 4. IBosiionus ;KUBOro Mupa Ha 3emJie

Tema 4.1. MHOT'OOBPA3UE XXMBOI'O MUPA. YPOBHU OPTAHU3BAIIMU 1 OCHOBHBIE CBOMCTBA JXUBBIX OPI’AHU3MOB

YpOBHM OpraHM3aluy JKA3HU: MOJIEKYJSIPHO - TE€HETMYECKUM, KIIETOYHBIM, TKAaHEBBIM, OPraHHbIA, OPraHU3MEHHBIM, IONYJALMOHHO - BHIOBOM,
OuoreoneHoTnyeckuii U Ouochepusii. EAMHCTBO XMMUYECKOTO COCTaBa )KMBOM MAaTEPUU; OCHOBHBIE TPYIIITBI XUMHUECKUX SJIEMEHTOB M MOJICKYJI, 00pa3yromue
KHUBOE BeriecTBo Omocdepnl. Kinetounoe crpoeHue opraHu3moB, Hacenstommx 3emiato. OOMEH BELIECTB U CaMOPEryssnus B OMOJOTMYECKHUX CUCTEMaXx.
CaMOBOCIIpOM3BE/ICHHUE; HACIEACTBEHHOCTh M M3MEHUMBOCTh KaK OCHOBA CYIECTBOBaHMS >KMBOM Martepuu. Poct m pasButue. Pazgpaxumocts; (popmbl
n30UpaTenbHON peakldyd OpraHM3MOB Ha BHEIIHHE BO3ACUCTBUA. PUTMHYHOCTH MPOILIECCOB KU3HEACSATENbHOCTH;, OMOIIOTMYECKUE PUTMBI U UX 3HAUYCHHUE.
JIMCKPETHOCTh JKUBOTO BEIIECTBA M B3aMMOOTHOILIEHHS YaCTH W IENOT0 B OMOCHCTEMax. DHEPro3aBHCHUMOCTH YKHBBIX OPraHU3MOB; (HOpMBI MOTpeOIeHHUs
sHepruu. L{apcTBa KMBOM MPUPOIBL; KpaTKas XapaKTePUCTHKA €CTECTBEHHOM CHCTEMBbI KilacCU(UKAIMK KUBBIX OpraHu3MoB. BusoBoe paznoobpasue.
JdemMoHcTpauus

CxeMbl, OTpaxkarolue CTPYKTYPbl LAPCTB AKUBOM IPUPOIBL.

Tema 4.2. PA3BUTUE BHOJIOT'MU B JIOJAPBMHOBCKHUIA ITEPUO]]

Pazeumue 6uonocuu 6 0odapsunogckuil nepuod. I'ocnoocmeo 6 Hayke npeocmagienuti 00 «UHAYATLHOU YenecooOpAsHOCMUY U HeUSMEHHOCMU JHCUBOU
npupoovl. Pabomwr K. Jlunnes no cucmemamuxe pacmenuil u dcusomuulx. Jeonoyuonuas meopus XK. b. Jlamapxka.

JdemoncTpauus

buoepaguu yuénvix, snécuux exnao 6 pazeumue 380a10yuoHHbIX uoel. Kusub u desmenvnocms XK. b. Jlamapka.

Tema 4.3. TEOPUS U. JAPBUHA O ITPOUCXOXXJJEHUU BUJOB ITYTEM ECTECTBEHHOI'O OTEOPA

[Ipennocsiikyu Bo3HMKHOBEeHMs yueHHs Y. JlapBuHa: JOCTHMXEHHS B O0JIaCTHM €CTECTBEHHBIX HAyK, AKCHeAMIMOHHBIM Mmatepuan Y. Jlapeuna. Yuenuwe Y.
HapBuHa 00 wHcKyccTBeHHOM otTOope. Yuenue Y. [lapBuHa 0 ecTecTBEHHOM oTOope. Bup—jineMenTapHast »BOIOIMOHHAsS eAuHMLA. BceobOmas
MHIUBUAYaAIbHAS N3MEHUMBOCTh U N30BITOYHASI YUCIEHHOCTh MOTOMCTBA. boph0a 3a cylecTBoBaHME U €CTECTBEHHBII 0TOOD.

JdemoncTpauus

buorpadus Y. lapsuna. Mapuipyt u koHKpeTHbIE Haxoaku Y. JlapBuHa Bo BpeMs yTeliecTBUs Ha Kopadie «buriby.

Tema 4.4. TIPUCIIOCOBJIEHHOCTh OPTAHM3MOB K YCJIOBUSAM BHEIIHEN CPEJbBI KAK PE3VJIbTAT JEWCTBUS ECTECTBEHHOI'O
OTBOPA

ITpucnocoOuTenbHple OCOOEHHOCTH CTpoeHUs. I[lOKpOBUTENBCTBEHHAss OKpacka ITIOKPOBOB TeJla: CKpbIBAalOIIas OKpacka (OJHOTOHHAs, JIBYyTOHOBas,
pacusieHsfonasi U Jp.); npenocreperaromas okpacka. Mumukpus. [IpucnocoOuTtenbHOe MOBeJeHHE XUBOTHBIX. 3a00Ta 0 moTtoMcTBe. PU3HONIOrHYECKUe
anantauui. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH.

JdemMoHcTpauus

Wnmroctpanuy, JeMOHCTPUPYIOIINE CTPOCHHE Tela KUBOTHBIX U PACTUTENBHBIX OPTaHU3MOB, 00€CMEUNBAIOIINE BEKUBAHUE B TUIMHYHBIX JJISI HUX YCIOBHSX
cyuiectBoBaHusl. [IpuMepsl pa3TU4HbBIX BUIOB OKPOBUTEILCTBEHHON OKPACKH Y KHUBOTHBIX.



JlabopaTopHble U NpaKTHYeCKHe padoThl

OOcykaeHne Ha MOJICJIAX POJIU MPUCIIOCOOUTENBHOTO OBEIEHUS )KUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLINA

Bun xak reHeTMdeckd H30JIMpPOBaHHAs CHCTEMA; PENPONYKTHUBHAsS M30JALMS M €€ MexaHu3Mbl. [lonmynsnuoHHas CTpyKTypa BHJAQ; JKOJIOIMYECKHE U
TCHETHYECKUE XaPaKTePUCTUKH MONyauuid. [lomynsmnus — srieMeHTapHas 3BONIOLMOHHASA equHULA. [IyTH 1 cKopocTh BUA00OPa30BaHUs; TeorpaguuecKoe u
HKOJIOTUYECKOE BUI000pa30BaHueE.

JdemMoHcTpauus

CxeMbl, WIITIOCTPUPYIOIIKE IpoLecc reorpadguueckoro BuaooOpa3oBaHus. I'epbapuu M KOJIEKIUH, NOKa3bIBAIOIINE MHIUBUAYAJIbHYIO H3MEHUMBOCTH U
pa3zHooOpa3ue COPTOB KyJIbTYPHBIX PACTEHUI U OPO JOMAIIHUX KUBOTHBIX.

JlaGopaTropHble H IpaKkTH4YecKne padoThl

W3yuenne mpucrnocobIeHHOCTH OPraHU3MOB K Cpejie OOMTaHusl.

H3yuenue usmenyugocmu, Kpumepues 8uod, pe3yibmamos UCKYCCmMEeHH020 0mobopa Ha cOpmax KyaibmypHulX pacmeHu.

Tema 4.6. BUOJIOITMYECKHUE TTOCJIEACTBUA ATAIITAIUN. MAKPOSBOJIIOLIUA

I'maBHBIE HampaBiIeHUs HBOJIOLMOHHOrO Impouecca. buonormueckuit mporpecc u Ouosormueckuit perpecc (A. H. CesepuoB). Ilytm noctumxenus
ouosornyeckoro nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIMHU: TUBEPIeHIINs, KOHBEPreHIUs, mapaienu3M. [IpaBuia 3BONIONMN TPYIIT OPTraHU3MOB.
Pe3ynpTathl 3BONIIOLIMN: MHOT000Opa3ue BUAOB, OpraHuyecKast enecoo0pa3HoCThb, IOCTENEHHOE YCI0KHEHUE OpraHU3aliy.

JdemMoHcTpauus

[IpuMepbl TOMOJIOTMUYHBIX M AQHAJIOTUYHBIX OPraHOB, MX CTPOCHMsS M IIPOUCXOXKICHHS B OHTOreHe3e. CXEeMbl COOTHOIUIECHHS IIyT€H IHpPOrpecCUBHOMN
OMOJIOTUYECKOH HBOMIONMK. Marepuaibl, XapakTepU3yoIe MPeICTaBUTENICH KUBOTHBIX W pacTeHUH, BHECEHHBIX B KpacHyr0 KHHUTY M HAaXOJSIIUXCS TOJ
OXPaHOM rocyJapcTBa.

Tema 4.7. BOBHUKHOBEHUE XKU3HU HA 3EMJIE

Opranuyeckuii MUp Kak pe3yibTaT 3BONIOLMU. BO3HUKHOBEHHE U pa3BUTHE KHU3HU Ha 3emiie. XUMUYECKUH, penOuoaoruyeckuii (Teopus akagemuka A. M.
OnapuHa), OMOJIOTHYECKUI M COI[MAJIbHBIN 3Talbl pa3BUTHUS KUBOW MaTEPUU.

OuUIOreHeTHYECKUECBA3U B )KUBOM MPUPO/IE; €CTECTBEHHAs KIaCCU(PUKAIMS )KUBBIX OPraHU3MOB.

JdemMoHcTpauus

CxeMbl BOBHUKHOBEHUS OJTHOKJIETOYHBIX YKapHOT, MHOTOKJIETOUYHBIX OPraHN3MOB, Pa3BUTHUS LIapPCTB PACTEHUI U JKUBOTHBIX.

Tema 4.8. PA3BBUTUE XXM3HU HA 3EMIJIE

PazButue xu3HU Ha 3emiie B apXeHUCKyr0 U MpoTepo30iickyro 3psl. [lepBbie cienpl xu3HM Ha 3emiie. [losBieHne Bcex COBPEMEHHBIX THIIOB OECII03BOHOYHBIX
KUBOTHBIX. IlepBbie xopnoBwie. Pa3zButue BonHbIX pacreHui. PasBuTue ku3HM Ha 3emiie B najeo3oickyto 3py. [losiBneHHe M HBOMIOLMS CyXOMYTHBIX
pacrenuil. IlamopoTHUKM, ceMeHHbIE MAaNOPOTHUKH, TOJOCEMEHHbIE pacTeHus. BO3HMKHOBEHHME MO3BOHOYHBIX: PBIOBI, 36MHOBOJHBIC, MPECMBIKAIOIIUECS.
PasBurre xu3HM Ha 3emile B ME3030MCKYI0 M KailHO30MCKYyr0 3phl. llosiBneHne n pacnpocTpaHeHHe MOKPHITOCEMEHHBIX pacTeHUN. BO3HMKHOBEHHE NTHUIl U
miekonuraomux. [losgsnenue u passutue npumaroB. IIpoucxoxnenue yenoseka. MecTo uenoBeka B KUBOW mpupoje. CucteMaTuueckoe MoJI0KEHNE BHUA
Homo sapiens B cucreme xuBoTHOr0o Mupa. [Ipr3Haku 1 cBONCTBa YeloOBeKa, MO3BOJISAIONINE OTHECTH €r0 K Pa3IMYHBIM CUCTEMAaTUYECKUM TpYIaM I1apcTBa
KHUBOTHBIX. CTauM HBOJIOIMM YeNlOBEeKa: IPEBHEHIINN YeJOBEK, APEBHHUI UYeOBEK, MepBble COBpEeMEHHBIE Ttou. CBOWMCTBA UeloBeKa Kak OMOJIOTHYECKOTO
Buja. Ilomynsaunonnas crpykrypa Buaa Homo sapiens; yenoBedeckue pachl; pacooOpa3oBaHME; €IUHCTBO NMPOUCXOXKJEHUS pac. AHTHHAy4YHasl CYIIHOCTh
pacusma.

Pa3pnen 5. B3aumMooTHOLIEHHSI OPraHu3Ma U cpefbl. OCHOBBI 3KO0JIOTHH



Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIUU

buocdepa — xuBas obosouka muanetsl. CTpykTypa 6mochepsl. KommoneHTsl Onochepsl: )XKHBOE BEIIECTBO, BHUIOBOM COCTaB, pa3HOOOpa3We W BKJIAJ B
onomaccy. buokocHoe u kocHoe BemecTBo 6uochepst (B. Y. Bepnanckwuii). Kpyrosopor BemiecTs B mpupoje. EcrecTBeHHbIE cOO0IIECTBA )KUBBIX OPTaHU3MOB.
buoreoneno3sl. KoMnoHeHTsl OMOreo11€H030B: TPOAYIIEHTHI, KOHCYMEHTBI, pelylIeHThl. broleHo3bl: BUI0BOE pa3HoOoOpasue,

IUIOTHOCTh TOMyJNsUii, Ouomacca. AOHOTHYecKHe (akTOpbl cpeabl. Poib  TeMmepaTypbl, OCBEIIEHHOCTH, BIAKHOCTH M JAPYrux (HaKTopoB B
KHU3HEICATENIbHOCTH co001ecTB. MHTEHCUBHOCTD AeWcTBUA (akTopa cpeibl; orpaHmumBaromuii dakrop. BzaumopeiicTBue ¢GakToOpoB cpeibl, Mpeeibl
BBIHOCIIMBOCTHU. bruotndeckue gaxtopsl cpeabl. Llenu u cetn mutanus. DKOJOTHYECKUE MUPaAMHIBL: YHcel, Onomacchl, sHeprun. Cmena 6uorneHo30B. [IpruuuHs
CMEHBI OMOIIEHO30B; (POPMUPOBAHUE HOBBIX co00I1IecTB. POPMBI B3aMMOOTHOILIECHUHN MEXAY OpraHu3MamH.

[To3UTHBHBIE OTHOLICHUS — CUMOMO03: MyTYaJIn3M, KOOTepaIysi, KOMMEHCAIN3M. AHTUOMOTHYECKHE OTHOIICHHS: XUITHUYECTBO, NApa3UTHU3M, KOHKYPECHIIHS.
HeiitpasibHble OTHOLIEHUS— HEUTPATIU3M.

JdemMoHcTpauus

CxeMbl, WITIOCTPUPYIOIINE CTPYKTYpY Onocdepbl U XapakTepu3yolue e€ oOTAeIbHbIe COCTaBHbIC YacTU. TabMuIlbl BUAOBOTO COCTaBa U Pa3HOOOPa3Us AKHUBBIX
opranuzMoB Ouocdeprl. Cxembl KpyroBopoTa BEIIECTB B mpHuponae. KapTbl, oTpaxarolue TIeoJOTHYECKYI0 HCTOPHIO MAaTEPHKOB, pPacCHpOCTPaHEHHOCTH
OCHOBHBIX 6MOMOB cymid. {napunbmbl 1 kuHOpUIBEMBL «bruocdepay. [Ipumeps! cumMOn03a MEXTy PEACTABUTEISAMU PAa3INYHBIX [IAPCTB )KUBOU IPUPOIBI.
JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

CocraBiieHre cxeM Mepeiayd BelecTB U SHepruu (1enei MuTaHus).

W3yueHne u onmcanne 3KOCUCTEMbI CBOCH MECTHOCTH, BBISBIICHHE THUIIOB B3aUMOJICHCTBHUS Pa3HBIX BUIOB B JAHHON YKOCHUCTEME.

Tema 5.2. BUOCDEPA N YEJIOBEK

[TpupoHbIe pecypchl M MX UCTIOIB30BaHUE. AHTPOIIOTCHHbIE (PAKTOPHI BO3IEHCTBHS HAa OMOIICHO3BI (POJIb YETIOBEKA B TIPUPOJIE); TIOCIEICTBHS X035HCTBEHHON
JesTeNbHOCTH yenoBeka. [Ipo0iaemMbl paloHaIbHOTO MPUPOAOIONIE30BaHNUS, OXPAHbI IPUPOBL: 3alIUTa OT 3arps3HEHUI, COXpaHEHHE 3TaJOHOB U MaMSATHUKOB
MIPUPOIBI, 0OECTIEUeHUE MTPUPOTHBIMU PECYPCaMU Ha CEJICHUS TUIAHETHI.

JdemoncTpauus

Kaprs! 3a110BeTHBIX TEPPUTOPUI HALIEH CTPAHBI.

JlabopaTopHbie U NpaKTHYeCKHe PadoThl

AHanm3 U OIeHKa MOCIIEICTBUI IEITETLHOCTH YeJIOBEKa B SKOCHCTEMAX.

TemaTuueckoe IVIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, 0OTBOAUMOEC HA OCBOCHHE KaKJI0# TeMbl

Pa3znes, rema KounyecTBo yacoB

Buosiorus. Beegenne B 0M0s10rui0. 5 kiace 34

Paszpnen 1. )KuBoit opranusM: CTpoeHUE U U3yUYECHHE 8
Paznen 2. MHOrooOpasue UBBIX OPTaHH3MOB 14
Paznen 3. Cpena oOuTaHus )KUBBIX OPTaHU3MOB 6
Pasnen 4. Uenosek Ha 3emiie 6
Bbuosaorus. ZKusoii opranusm. 6 kiacc 34

Pasnen 1. CtpoeHue u cBOMCTBA KUBBIX OPraHU3MOB 11
Paznen 2. )KusnenesrenpHOCTh OpraHu3Ma 21




Pa3nen 3. Opranusm u cpena

2

Buosorusi. MHoroo6pasue ;kMBbIX OPraHM3MOB. 7 KJacc 68
Benenue 3
Pazgen 1. lapctBo [Ipokapuotst 3
Pazgen 2. IapctBo ['puGb1 4
Pazpnen 3. llapcrBo Pactenus 17
Paznen 4. IlapctBo JKuBoTHBIE 38
Pazgen 5. Bupycol 2
3aKiIroueHue 1

Buosorus. Yenosek. 8 kiace 68 (B T. 4. 5 yacoB — pe3epBHOE BpeMsi)

MecTo yernoBeKa B CHCTEME OPTaHUIeCKOTO MUPa 2
ITpoucxoxaeHne yenoBeKa 2
Kpatkas uctopust pa3BuTHs 3HAHUI O CTPOCHUH U QYHKITHSAX OpraHN3Ma YeJIOBeKa 1
OO6muit 0030p cTpoeHus U GYHKIHMI OpraHu3Ma 4eJIoBeKa 4
Koopaunarwst u perynsnus 12
Omnopa u IBHKEHHE 9
BHyTpeHHsIs cpeia opranu3ma. 4
TpancnopT BemecTs 4
Jlpixanue 5
[TumeBapenue 5
OOMeH BelecTB U SHEPTUU 2
Brinenenune 2
IToxpoBsI TeNa 3
Pa3smHOXeHMe U pa3BUTHE. 3
Bricniast HepBHas 1eATEIHLHOCTD 5
YeoBEK U €T0 3710POBbE 5

Buosiorus. O61mume 3aKk0HOMEPHOCTH. 9 KJ1acce

68 (B T. 4. 5 yacoB — pe3epBHOE BpeMsi)

Beenenne 1
Pazgen 1. CTpyKkTypHasi opraHu3anus >KMBbIX OPraHM3MOB 10
Paszpnen 2. Pa3MHoOKeHHe 1 MHHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB 5
Pa3nes 3. HaciencTBeHHOCTh M M3MEHYMBOCTh OPraHU3MOB 20
Pasznea 4. IBoJionus ;KkMBOro Mupa Ha 3emuie. 23
Pa3nea 5. B3aumMooTHOmIEeHUs1 opraiusmMa u cpeibl. OCHOBBI IKOJIOTHH. 7
3ak/ro4eHue 2




IIporpamma yuyeOHOro0 npeamera

KoJs-Bo yacoB B Heaes110

KoJs1-B0o yacoB rox

5) buonorus. Beenenue B 61onoruto. 1 34

6 buomnorus. )KuBoit opranusm. 1 34

7 buosnorusi. MHOT00Opa3ue )KMBBIX OPTaHU3MOB. 2 68

8 buonorus. Yenosexk. 2 68

9 buonorus. O0nme 3aKOHOMEPHOCTH. 2 68
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