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Pabouas nmporpamma no npenmery «buomnorus» cocraBieHa Ha ocHOBe PDenepaIbHOr0 rOCyIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAAPTa OCHOBHOTO OOIIETO
oOpa3zoBanusi, aBTopckoi yueoHoi nporpammel H. . Connna, B.b. 3axapoBa «buomnorus. 5 — 9 knacce», M.: [Ipoda, KOHIEHTpUUECKHii Kypc 00yUeHHSL.
VYyebHoe copepranue Kypca OMOJIOTUH:



Conun, H.W. buonorus: Beenenue B 6uonoruto . 5 kinacce: yueonuk/ H.W. Conun, A.A. [1nemakos. — M.: JIpoda, 2018;

Conun, H.W. buonorus. )KuBoii opranusm. 6 kiacc. yue0. s o6ieodpazoBatenbubix yupesxaenuit/ H.. Conun. — M.: [Ipoda, 2017 ;

3axapos, B.b.buonorusi: Muoroo6pasue xuBbix opranu3moB.7ki B.b. 3axapos, H.U. Conun. — M.: JIpocda, 2018;

Conun, H. U., Canun, M. P. buonorus. Yenosek. 8 knacc: yueOuux/ Conun, H. 1., Caniun, M. P. — M.: lpoda, 2015 .

Mawmonros C. I'., 3axapos B. b., Aradonosa U. b., Conun H. . buonorus. O6mue 3akoroMepHOCTH. 9 Kinace: yueOnuk/B.M.CuBorna3os., 3axapos B. b.
u ap. — M.: llpoda, 2020 r.

IInanupyemble pe3yibTaThl OCBOCHHA Y4¢OHOI0 peaMeTa
Beenenne B Omosoruio
Jluunocmmuuie pezynomamo:
—®opmupoBaHre OTBETCTBEHHOI'O OTHOLIEHUS K 00Y4EHMUIO;
—opmupoBaHue M03HaBaTEIbHBIX HHTEPECOB U MOTUBOB K O0Y4EHUIO;
—opMupoBaHue HaBBIKOB MOBEJCHHS B IPUPOIC, OCO3HAHUS IEHHOCTH KHUBBIX O0BEKTOB;
—OCO3HaHHUE LIEHHOCTH 3/10pPOBOT0 M 0€30MacHOro o0pasa xKHU3HH;
—opMupoBaHUEe OCHOB 3KOJOTHYECKON KYIbTYPHI.
Memanpeomemnuie pezyriomamol:
Yuawuecs oonoicnol ymems:
—IIPOBOIUTH MpOCTEiIINe HAOIIOACHUS, U3MEPEHUs], OTIbITHI;
—CTaBUTh yU4EOHYIO 33a4y 1101 PyKOBOJCTBOM YUUTENS;
—CHCTEeMaTU3UPOBaTh U 0000IIaTh pa3Hble BUABI MH(OpMaIIHY;
—COCTaBJISTh [UIAH BBIMTOJHEHHS y4eOHOH 3a/1a4u;
—IIPOBOIUTH MPOCTEHIYIO KJIACCU(DUKALINIO KUBBIX OPIaHU3MOB I10 OT/AEIbHBIM LAPCTBAM;
—MCIONB30BATh JOMOJHUTEIbHBIC HCTOYHUKH WH(POPMAILIUH JIJIs BRIOJTHEHUS y4eOHOM 3a1a4u;
—CaMOCTOSITEIbHO TOTOBUTh YCTHOE COOOIIEHNE Ha 2— 3 MUH.;
—HAaXO/IUTh U UCIOJIb30BaTh IPUUMHHO - CIIEJICTBEHHBIE CBA3H;
—opmynupoBaTh U BBIIBUTATh MPOCTEHIINE THIIOTE3bI;
—BBIJIEJISITh B TEKCTE CMBICIIOBBIE YACTU U 03arjiaB/IUBaTh UX, CTABUThH BOIPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHUHU C IIOCTABJICHHOH 3a/1a4eid;
—COCTAaBJIATH IPOCTOM U CIIOKHBIN IIJIaH TEKCTA;
—Yy4acTBOBATb B COBMECTHOM AEATEIbHOCTH;
—paboTark ¢ TeKCTOM naparpada 1 ero KOMIOHEHTaMU;
—Yy3HaBaTh U3ydaeMble 00BbEKTHI Ha Ta0JIMLIaX, B IPUPOJE.
IIpeomemmnvie pezynvmamut 00yuenus
Yuawuecs oonxcnvl snams:
—OCHOBHbBIE TPU3HAKU KUBOU IPUPO/IbI;
—YCTPOMCTBO CBETOBOT'O MUKPOCKOIIA;
—OCHOBHbBIE OPTaHOU/IbI KJIETKHU;



—OCHOBHBIE OPraHWYECKUE U MHUHEPAIbHBIC BELIECTBA, BXOIAIINE B COCTAaB KICTKH;
—BEAYIIUX €CTECTBOUCIIBITATENEH U X POJIb B U3yYEHUH ITPUPOJIBL;

—CYIIECTBCHHbIC TPU3HAKH CTPOCHUS U KU3HEACATEIBHOCTH U3y4aeMbIX OMOJIOTHIECKUX 0OBEKTOB,
—OCHOBHBIE TIPU3HAKH NPEICTABUTEIICH HAPCTB KUBOH MIPUPOJIBL;

—OCHOBHBIE Cpe/Ibl OOMTaHUS KUBBIX OPTaHU3MOB;

—IIPUPOIHBIC 30HBI HALIEH TUIAHETHI, UX OOUTATEIeH;

—TIPEeIKOB YEIOBEKa, UX XapaKTEePHbIE YePThI, 00pa3 )KU3HM;

—OCHOBHBIE 3KOJIOTUYECKHE POOIIEMBI, CTOSIINE TTEePE]] COBPEMEHHBIM YEJI0BEUECTBOM;

—TIpaByJIa TIOBE/ICHUS YEIOBEKA B OMACHBIX CHTYALUSAX MPUPOTHOTO MPOUCXOKIACHUS;
—IIpocTeiIe CriocoObl OKa3aHuUs IIEPBOM MOMOIIH ITPU 0XKOTaX, OOMOPOKEHUH U JIP.

Yuawuecs oondxcnvl ymems:

—O0OBSICHATH 3HAaUEHHE OMOJIOTMYECKUX 3HAaHHU B IOBCEHEBHOMN JKU3HH;

—XapaKTepHU30BaTh METO/IbI OMOIOTHIECKUX HCCIIECIOBAHNN;

—paboTaTh C JYMOH U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TA0IMIIAX U MUKPOTIPENapaTax OCHOBHBIE OPTaHOMIbI KIJIETKH;

—O0OBSICHATH POJIb OPraHWYECKUX U MUHEPAIBHBIX BEIIECTB B KIICTKE;

—C00JII01aTh TpaBUIIa TIOBEJCHUS U pabOTHI ¢ MPHOOpaMH U HHCTPYMEHTaMH B KaOMHeTe OMOJIOTHH;
—OMpeeNsATh NPUHAUIC)KHOCTh OMOIOTHYECKUX OOBEKTOB K OJJHOMY M3 APCTB KHUBOH MPUPOJIBL;
—YyCTaHaBJIMBATh YEPTHI CXOJCTBA U PA3IINUMUs Y IPEACTaBUTENICH OCHOBHBIX IIAPCTB;

—pa3nuyuaTh U3y4eHHBIE OOBEKTHI B IPUPO/IE, HA TaOIMLAX;

—YyCTaHaBJIMBATh YEPTHI MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeJie OOMTaHuS;

—OOBSICHATH POJIb IPEICTABUTENCH IAPCTB KUBOM MPUPOJIBI B )KU3HU YETIOBEKA;

—CpaBHMUBATH PA3IIUYHBIC CPEIbl OOUTAHUS;

—XapaKTepHU30BaTh YCIOBHS )KU3HU B Pa3JIMUHBIX Cpeiax OOUTaHUS;

—CpaBHMBATH YCJIOBUS OOUTAHUS B PA3IMYHBIX IPUPOTHBIX 30HAX;

—BBISBIISTH YEPThI IPUCIIOCOOICHHOCTH KHUBBIX OPIraHU3MOB K OIPEAETIEHHBIM YCIOBHUSM;
—TIPUBOJUTH IPUMEPHI OOUTaTENE MOPEl 1 OKEaHOB;

—HaOIr01aTh 32 )KUBBIMU OpraHU3MaMHu;

—O0OBSACHATH IPUYNHBI HETATUBHOTO BIMSHUS X03SICTBEHHOH JIETEIFHOCTH YeJIOBEKa Ha IPUPOY;
—O0OBSICHATH POJIb PACTEHHI M JKUBOTHBIX B KM3HU YEIIOBEKA;

—000CHOBBIBaTh HEOOXOIUMOCTh MIPUHSITHS MEp TI0 OXpaHe KUBOW PUPOIBI; COOIIOAATh IPaBUiIa MOBEICHHS B IPUPO/IC;
—pa3nuyaTh Ha KHUBBIX 00BEKTax, TaOIMIaX ONMAacHBIE JUIS )KU3HHU YeJIOBEKa BBl PACTEHUH U )KUBOTHBIX;
—BECTH 370POBBIN 00pa3 KU3HU U IPOBOIUTH OOPHOY € BPEIHHIMHU MPUBBIYKAMH CBOMX TOBAPUIICH.
KuBoii oprannsm

JIuunocmmuuie pezynsmanmol 00yueHun

—®opMUpPOBaHNE OTBETCTBEHHOT'O OTHOLICHHUS K O0YyYCHHIO;

—opmupoBaHue MO3HABATEIHHBIX HHTEPECOB 1 MOTHBOB, HAIIPABJICHHBIX HA U3YYEHHUE MIPOTPaMM;



—pa3BUTHE HABBIKOB O0yYCHUS;

—hopMHpOBaHKE COLMATBHBIX HOPM U HABBIKOB TIOBE/ICHHS B KJIacce, IIKOJIE, J0Ma U Ip.;
—opmupoBanue u 106poKenaTeNTbHbIE OTHOLICHHUS K MHEHHIO JPYroro YeJI0BeKa;

—hopMHupOBaHHE KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B OOLICHWH M COTPYAHUYECTBE CO CBEPCTHHKAMH, YUUTEISIMU, IOCTOPOHHUMH JIFOJBMH B IIpOLIEcCe
yueOHOH, 00IIeCTBEHHON M IPYroi e TeTbHOCTH;

—O0CO3HAHUE LIEHHOCTH 3/I0pPOBOT0 U 0€30MacHOro 00pa3a KU3HH;

—OCO3HaHUE 3HAYCHUS CEMbH B KH3HH YEJIOBEKa;

—yBaXUTEIBbHOE OTHOIIECHHE K CTAPIIMM M MIIQILINM TOBAPHUILAM.

Memanpeomemnmuie pe3ynvmamol 00yueHus

VYuaruecs T0KHBI yMETb:

—OpraHU30BbIBATH CBOIO YUEOHYIO IEATEIbHOCTD;

—IUTaHUPOBATh CBOIO JCATEILHOCTD MO/ PYKOBOICTBOM YUHTEIIS;

—COCTaBJIATh TUIaH PaOOTHI;

—paboTaTh C JONOJIHUTEIBHBIMA HCTOYHUKAMH WH(POPMAIIIH;

—OCYIIECTBIISTh MOUCK JOMOTHUTEIBHON HH(OpMAIK Ha OyMa)KHBIX U 3JICKTPOHHBIX HOCUTEISX;
—/1aBaTh ONPEICIICHHS;

—paboTaTh ¢ OMOJIOTHYECKUMHU 00BEKTAMU;

—y4acTBOBATh B IPYIIIOBOH padoTe (Manas IpyIia, Kiacc);

—paboTark ¢ TeKCTOM naparpada 1 ero KOMIOHEHTaMU;

—COCTaBIATh IUIAH OTBETA;

—COCTaBJISTh BOIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/ICIbHBIC CMBICIIOBBIC YaCTH, JCNaTh [1013arOJIOBKH;
—Yy3HaBaTh U3y4aeMble 00bEKTHI Ha Ta0IMIax;

—OLIEHUBAaTh CBOM OTBET, CBOIO paboTYy, a TaKke paboTy 0JIHOKIACCHUKOB;

IIpeomemmuoie pezyiomamol 00yuenus

Yuawuecs oondxcnvl 3namn:

—CYTbh OCHOBHBIX TIOHSTUH U TEPMUHOB;

—OCHOBHBIEC OPTaHOU/IbI KJIETKH, TKAaHH PACTEHHUH U )KUBOTHBIX, OPTaHbl M CUCTEMBI OPTaHOB PACTCHUN M KUBOTHBIX;
—CTpOEHHE YacTel modera, OCHOBHBIX OPTraHOB M CHCTEM OPTraHOB JKMBOTHBIX, YKa3bIBaTh UX 3HAYCHHE;
—BIUsHUE (AKTOPOB CPEbl HA )KUBHIE OPTaHU3MBI;

—XapakTep B3auMOCBS3€H MEXIY )KUBBIMH OpPraHU3MaMH B IIPUPOJAHOM COOOILECTBE;

—CTPYKTYpPY MPUPOIHOTO COOOIIECTRA.

anwuec;z OO0HCHbI ymeniob.!

—pacino3HaBaTb U IMOKAa3bIBATh Ha Ta6J'II/ILIaX OCHOBHBIC OpraHOWAbI KJICTKH, PACTHUTCIbHBLIC W KMBOTHBIC TKAHW, OCHOBHBLIC OpPraHbl U CHUCTCMbI OpPraHOB
paCTeHI/Iﬁ H ) KUBOTHBIX,

—HCCICA0BATh CTPOCHUC OCHOBHBLIX OpPIraHOB PACTCHUSA,



—OMpeIeATh YEePThl PA3JIMUUS B CTPOCHUH PACTUTEIBLHON M )KUBOTHOU KJICTOK;

—YCTaHaBJIMBATh B3aUMOCBS3b MEX/Iy CTPOCHHEM Todera u ero QyHKIUIMU;

—MHCCIIEeI0OBATh CTPOCHHUE YaCTEH 1oOera Ha HaTypalIbHBIX 00BEKTAX, ONPEICIISITh X Ha TaOIHIax;

—000CHOBBIBaTh BAJKHOCTh B3aMMOCBSI3M BCEX OPTaHOB U CUCTEM OPraHOB JUIsl 00eCIIeYeHUS 1IEJIOCTHOCTH OpraHu3Ma.
—OIpeIeATh U MOKa3bIBaTh HAa TAOJIMIIC OPTaHbl U CHCTEMBI, COCTABIISIOIINE OPTaHU3MbI PACTEHUH U )KUBOTHBIX;
—OOBICHATH CYIIIHOCTh OCHOBHBIX IPOIIECCOB )KU3HEAEATEILHOCTH OPTaHU3MOB;

—O00OCHOBBIBATh B3aUMOCBSI3b MTPOIIECCOB KU3HEICATSIILHOCTH MEXIy CO00ii;

—CpaBHUBATH MPOIECCHI KU3HEACITEIIPHOCTH Pa3IMYHBIX OPTraHU3MOB;

—HabIr01aTh 32 OMOJIOTHYECKUMU TIPOIIECCAMHU, OIMCHIBATH UX, JIeTaTh BBIBOIBL;

—MHCCIIEeIOBATh CTPOCHUE OT/ICIBHBIX OPraHOB OPraHU3MOB;

—QpUKCHPOBATH CBOYM HAOIIOJCHUS B BHJIC PUCYHKOB, CXEM, TaOJIHII,

——co0Jr01aTh MpaBujia OBEACHUS B KaOMHETE OMOJIOTHH.

MHuoroo0pa3ue ;KHUBbIX OPTaHU3MOB

Jluunocmmuuie pezynomamol 00yuenus

—Pa3BuTHe u hopmMupoBaHre UHTEpECA K U3yUYCHUIO TIPUPOIBL;

—Ppa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

—BOCIHATaHUE OEPEIKHOTO OTHOIICHUS K IPUPO/Ie, GOPMUPOBAHHUE YKOJIOTHYECKOTO CO3HAHMS,

—TpU3HAHKUE BBICOKOW IIEHHOCTH JKU3HH, 3I0POBbS CBOETO U JIPYTHX JIIOJICH;

—pa3BUTHE MOTUBAIIMH K TTOJIYYCHHUIO HOBBIX 3HAHUH, TabHEUIIIEMY U3YYCHHUIO €CTECTBEHHBIX HAYK.
Memanpeomemnule pe3yiomamol 00y4eHUA

Yyawuecs oonocnol ymemn:

—J1aBaTh XapaKTEPUCTUKY METOJIOB U3yUeHHUs OMOJOTHYECKUX O0OBEKTOB;

—pa3pabareBaTh TUIAH - KOHCIICKT TEMBI, UCIIOJIB3YS pa3HbIe UCTOYHUKH MH(POPMAITUH;

—TOTOBUTb YCTHBIE COOOIIEHHS U MUCbMEHHBIE pedepaThl Ha OCHOBE 00001eHIST HHPOPMAIIUU YUeOHUKA U JOMOJIHUTEIbHBIX HCTOUHUKOB;
—BBITNIOJIHATH JTA0OpATOPHBIE PAOOTHI MO PYKOBOJCTBOM yUUTEJIS;

—CpaBHUBATH MPEICTAaBUTENCH Pa3HBIX TPYII PACTEHUH, IeJaTh BHIBOIBI HA OCHOBE CPaBHEHHUS;

—OIICHUBATh C ICTETUYECKON TOUKU 3PEHUSI MPEICTABUTEINIEH PACTUTEIILHOTO MUPA;

—HaX0AUTh HHGOPMAIUIO O KUBBIX OpraHU3Max B HAYYHO - MOMYJISAPHON JUTEpaType, aHaTU3UPOBATh U OLIEHUBATH €€;
—Ha0II01aTh U OMMCHIBAThH PA3JIMYHBIX MMPEJACTABUTEIICH JKUBOTHOTO MUPA;

—HaXOJUTh B PA3IMYHBIX HCTOYHHKAX HEOOXOIUMYI0 HHPOPMAIIHIO O KUBOTHBIX;

—H30MpaTEIbHO OTHOCHTHCS K OMOJIOTHYECKOW HH(DOPMAIIHH, COJIEPKAIICHCS B CPEACTBAX MAaCCOBOM MH(pOpMAITUH;
—CPpaBHUBATh KUBOTHBIX U3YYEHHBIX TAKCOHOMHUYECKUX TPYIIT MEX]Yy COOOM;

—BBISIBIISITh IPU3HAKU CXOJICTBA U PA3IUYMs B CTPOCHUM, 00pa3e KU3HU U TTOBEJACHUH KUBOTHBIX;

—paboTaTh C JOMOJTHUTEIbHBIMA HCTOYHHUKAMU HH(POpPMAIIUH, UCITOIB30BaTh ISl TOMCKa HHPOPMAIIMU BO3MOXKHOCTH VIHTepHeTa;
—000011aTh 1 JAeNaTh BBIBOJBI [0 H3yYCHHOMY MaTepHAITY;

—TPEeJCTaBIATh U3YUYCHHBII MaTepHuall, UCTIOJIb3YsI BO3SMOXKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

Ilpeomemmuwie pezyromamol 00yueHusn



Yuawuecs oonocnor s3mamo:

—CTpOEHHE U OCHOBHBIE IIPOLIECCHI XKU3HECATEIILHOCTH OaKkTepuil u rpudoB;

—pa3zHooOpa3ue U pacpocTpaHeHue 0akTepuil u rpudoB;

—poJb OaKkTepuii U rpuOOB B IPUPO/IE U KU3HU YEIIOBEKA;

—MeTO/IbI TPOPMIAKTUKY HH(PEKIIMOHHBIX 3a00IeBaHUH.

—OCHOBHBIE TIOHSTHUS, OTHOCSIINECS K CTPOSHHIO TPOKAPUOTHYECKON M 9yKapHOTHYECKOH KIIETOK;
—OCHOBHBIEC METO/IbI H3YUCHHUS PACTCHHIA;

—OCHOBHBIE TPYINIIBI PACTCHNH, OCOOCHHOCTH UX CTPOSHHS M JKU3HEAEATEILHOCTH, MHOT000Opasue;
—O0COOCHHOCTH CTPOCHUS M KU3HEIEATSIbHOCTH JINIIAfHIKOB;

—pOJIb pacTeHui B Onocepe u KU3HU YeIIOBEKa;

—TIPOUCXOXKICHHE PACTCHUI U OCHOBHBIE ATAITBI Pa3BUTHS PACTUTEIHLHOTO MHPA.

—IIPU3HAKU OpraHU3Ma Kak IeJIOCTHOW CHCTEMBI;

—OCHOBHBIC CBOMCTBA KUBOTHBIX OPTaHU3MOB;

—CXOJICTBO M PA3IIHYUSI MEKAY PACTUTEIBHBIM U JKUBOTHBIM OPraHU3MaMH;

—TIPU3HAKH, OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI MPOCTEHIINX, X 3HAYEHUE B SKOJIOTUIECKUX CUCTEMAX;
—TMapa3uTHYECKUX MPOCTEHIINX, BI3bIBAEMBIC MU 3a00JICBaHUS Y YEJIOBEKA M COOTBETCTBYIOINE MEPBI TPO(UITAKTUKY.
—COBpPEMEHHBIE MPEICTABICHUS O BOSHUKHOBEHHH MHOTOKJICTOYHBIX )KHUBOTHBIX;

—o00I1yI0 XapaKTepucTHKy THna KuieqHomnonocTHele;

—o0011yI0 XapakTepucTuky Tumna [liockue 4yepsu;

—o0m1yto xapakrepucTuky Tuna Kpyrisie yepsu;

—o0011yI0 XapakTepucTuKy Tumna Koip4yareie 4epBu;

—o00I1yI0 XapaKTepUCTHKY THIa YJIeHUCTOHOTHE;

—O0O0IIYyI0 XapaKTEepUCTHKY THIIa XOPIOBBIE;

—COBPEMEHHBIE NIPEICTABICHNS O BOSHUKHOBEHHH XOPAOBBIX KUBOTHBIX;

—OCHOBHBIE HAIPABJICHUS 3BOJIOINU XOPOBBIX;

—o0O0I1IyI0 XapaKTepUCTHKY HajKiacca PrIObr;

—O0O0IIYI0 XapaKTepUCTHKY Kiacca 3eMHOBOIHBIC;

—o0011y10 XapaKTepucTHKY Kiacca [IpecMbikaronuecs;

—O00IIyI0 XapaKTepUCTHKY Kiiacca [IThirbr;

—o00IIyI0 XapaKTepUCTHKY Ki1acca MIIeKOMUTaloMmue.

—TIPUMEHSATH MOJy4YeHHBIC 3HAHHUS B TIOBCEHEBHOM KU3HHU.

Yuawuecs donocnvl ymems:

—J1aBaTh OOIIYI0 XapaKTepUCTHKY OaKTepuii U rpudoB;

—O0O0BSICHATH CTPOCHHE TPHOOB U JTMIIAHHUKOB;

—TIPUBOJUTH IPUMEPHI PACTIPOCTPAHEHHOCTH IPUOOB U JTUIIANHUKOB;

—XapaKTepHu30BaTh PoJib IPUOOB U JIMIIAHHUKOB B OMOIIEHO33X;

—ONpeAeATh HeCheJOOHBIE NUIAIIOYHbIC TPUOBI,



—O0OBSACHITH pOJIb OAKTEPHI U TPUOOB B MPUPOJIC U KU3HH YEITOBEKA.

—1aBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTEILHOTO IapCTBa;

—O0OBSACHATH POJIb pacTeHuil B Onocdepe;

—/1aBaTh XapaKTEPUCTUKY OCHOBHBIX I'PYIIN PACTCHHIA;

—O0OBSACHATH TPOUCXOXKJCHAE PACTCHUI 1 OCHOBHBIE 3TAIbl PA3BUTHUS PACTUTEIHHOTO MHPA,
—XapaKTepU30BaTh PACIIPOCTPAHCHUE PACTCHUM B Pa3JIMUHBIX KIMMATHYECKUX 30HAX 3EMIIH;

—IIPpCACTABJIATH 3BOJ'IIOLIHOHHBII>1 IIYTb pa3BUTHA JKUBOTHOT'O MUPA;

—KJ1accu(pUIMPOBATH KUBOTHBIE OOBEKTHI MO UX MPUHAIICKHOCTH K CUCTEMATUYECKUM TPYIINaM;
—TIPUMEHSTH JIBOWHBIC Ha3BaHUS )KUBOTHBIX IPHU TIOJITOTOBKE COOOIIECHUH, TIOKIIAI0B, IIPE3CHTAIN;
—OIpenessaTh CHCTEMAaTUYECKYIO IPUHAANIE)KHOCTD JKUBOTHBIX K TOW WJIM MHOM TaKCOHOMHYECKOH TpyIIIe;
—Ha0II01aTh 3a MOBEJCHUEM KUBOTHBIX B IIPUPOJIC;

—OOBICHITH B3aUMOCBSI3b CTPOSHUS M (PYHKIIMIA OPraHOB U MX CUCTEM, 00pa3a HU3HU U Cpe/ibl OOUTaHUS KUBOTHBIX;
—IIOHUMAaThb B3aUMOCBA3HU, CIIOKUBIINECA B IIPUPOAC, U UX 3HAYCHUC JJIA SKOJIOTMYCCKUX CUCTEM;

—BBIJIENISATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, U CIOCOOCTBOBATH COXPAHEHHIO UX YUCICHHOCTH U MECT OOUTaHUS;
—OKa3bIBaTh IEPBYIO MCAUIMHCKYIO ITIOMOIIL ITPH YKYCaX OIMMACHBIX W AAOBHUTLIX )KHBOTHBIX;
—MUCIOJIB30BaTh MEPhI MPOPUIAKTUKH Mapa3uTapHBIX 3a00JICBaHUN;

—O6T)HCHHTB 3HAYEHUE 300JJOTHYECKUX 3HAHUN AJI1 COXPAaHCHH KU3HU HA IJIAHCTEC, pa3BCACHUS PCAKUX U OXPaHACMBIX JKUBOTHLIX, BEIBCACHHA HOBBIX ITOPO/]
JKHBOTHBIX;

—MHUCIIOJIB30BAaTh 3HAHUS B HOBCGHHGBHOfI JKU3HU.

YesoBek

JTuunocmmuule pezynomameul 00yuenus

—®opMupoBaHNe OTBETCTBEHHOTO OTHOIICHHSI K YUSHUIO, TPYAY;

—opMUpOBaHUE IIEIOCTHOTO MUPOBO33PCHUS;

—opMupOBaHrE OCO3HAHHOCTH U YBAXKUTEIHHOT'O OTHOIICHUS K KOJUIETaM, IPYTHM JIFOJISM;

—opMupoBaHUe KOMMYHUKATHBHON KOMIICTCHIIMH B OOIIICHUH C KOJUICTaMH;

—opMupOBaHrE OCHOB IKOJIOTUYECKOU KYIbTYPHI.

Memanpeomemmuwie pe3yivmamot 00y4eHUs

anwuec;z aOJlDfCHbl ymeniob.!

—IUIAHUPOBATH COOCTBEHHYIO YICOHYIO AEITEILHOCTh KaK CAMOCTOSTEIILHO, TaK U 1OJ] PyKOBOJCTBOM YUHUTEJIS;
—Yy4acTBOBAaTh B COBMECTHOM JAEATEIbHOCTHU (paboTa B MaJIbIX IpyMax);

—paboTaTh B COOTBETCTBUH C ITOCTABIICHHOM 3a/1a4eil, IIaHOM;

—BBIJICNISATH [VIABHBIE U CYIIECTBEHHbIE MPU3HAKH MTOHATHIA,

—COCTaBJISITh OIKMCAHHE OOBCKTOB;

—COCTAaBJIATh POCTHIC M CIIOKHBIC TIJIaHBI TEKCTA;

—OCYHICCTBJIATH ITONCK U OT60p I/IH(i)OpMaLII/II/I B JOIIOJTHUTECIBHBIX NCTOYHHUKAX,

—BBISBIISATH IPUYMHHO - CJICICTBEHHBIC CBS3H;

—paboTaTh CO BCeMU KOMIIOHCHTAMH TEKCTA;



—OIICHUBATh CBOIO PA0OTY U AEATEIBHOCTh OJJHOKJIACCHUKOB.

IIpeomemmnoie pezyivmamol 00yuenus

Yuawuecs oonorcnvr snams:

—OHOJIOrMYECKUE U COLMalIbHBIE (PaKTOPBl aHTPOIIOTEHE3a,

—OCHOBHBIE ATallbl 3BOJIOLUHU YEJIOBEKA;

—OCHOBHBIE YEPThI pac YeloBeKa.

—BKJIaJ] OTEUECTBEHHBIX YUEHBIX B pa3BUTHE 3HAHUN 00 OpraHu3Me 4eJI0BeKa;

—OCHOBHBIE IIPU3HAKU OPTaHU3Ma YeJIOBEKa.

—PpOJIb PETYJIATOPHBIX CUCTEM;

—MEXaHU3M JIeHCTBUS TOPMOHOB;

—YacCTH CKeJIeTa YeJIOBEKa;

—XUMHUYECKUI COCTaB U CTPOEHHE KOCTEH;

—OCHOBHBIE CKEJIETHBIC MBIIIIIBI YEJIOBEKa,

—IIpU3HAKU BHYTPEHHEN Cpelibl OpraHu3Ma;

—TIPU3HAKH UMMYHUTETA;

—CYIHOCTb IPUBUBOK U UX 3HAYCHUE;

—CYIIECTBEHHbIE PU3HAKU TPAHCIIOPTA BELECTB B OPraHU3ME.

—Oprassbl JIbIXaHHs, UX CTPOEHUE U QYHKIINU;

—TUTUEHUYECKUE MEPBI M MEPbI MPO(YUIAKTHKH JETOYHBIX 3a00JICBaHUIA;

—Oprasbl MUIIEBAPUTEIBHON CUCTEMBI;

—TTUTUEHUYECKUE MEPHI M MEPhI MPO(PHUIAKTHKHI HAPYIIEHUS paOOThI MHUIIEBAPUTEIEHON CHCTEMBI;
—OpraHbl MOYEBbIICTUTEIBHON CUCTEMBI;

—Mepbl MPOPHUIAKTHKY 3200JI€BAaHII MOUYEBBIICITUTEILHONW CHCTEMBI;

—O0CO0EHHOCTH IIACTUYECKOTO U SHEPIreTUYECKOro OOMEHA B OPraHU3Me UeJIOBEKa;

—pOJIb BUTAMUHOB;

—CTpOCHHE U (PYHKLIUU KOXKH;

—TUTHEHHYECKUE TPeOOBAHMUS IO YXOIY 3a KOXKEeH, HOTTSIMH, BOJIOCaMH, OOYBBIO M O/ICXK/IO0M;
—CTpOEHHE U (PYHKLUU OPraHOB IOJOBOM CUCTEMBI YENIOBEKa,

—OCHOBHBIE ATalbl BHYyTPUYTPOOHOT0 U BO3PACTHOI'O PA3BUTHUS YETIOBEKA;

—O0CO0OEHHOCTH BBICIIEH HEPBHOM JEATEIbHOCTH YEJIO0BEKA;

—3Ha4YeHHE CHA, ero (aswl;

—IIpUEMBI pallMOHAJILHON OpraHu3aluy Tpy1a U OT/AbIXa;

—OTpHUIATEIHHOE BIUSHUE BPEIHBIX IPUBBIYCK.

Yuawuecs oonocnvl ymems:

—Yy3HaBaTh OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETOK, TKaHEeH Ha TabJIUIax ¥ MUKPOIIpenaparax;
—YCTaHAaBJIMBATh U OOBACHATH B3aMMOCBSI3b MEXKAY CTPOCHUEM U (QYHKIMAMH KJIETOK TKaHEH, OpraHOB M UX CUCTEM.
—BBISIBJIATD CYIIECTBEHHBIC TIPU3HAKU CTPOCHUS U ()YHKIIHOHHUPOBAHHUS OPTaHOB YYBCTB;



—co0uroaTh Mepbl NPOGUITAKTUKY 3a00JI€BaHUI OPraHOB YyBCTB;

—pacno3HaBaTh YaCTH CKeJIeTa Ha HArJISIHBIX TOCOOUSX;

—HaXOoAUTh Ha HArJIAJHbIX IIOCOOMSIX OCHOBHBIE MBIIIIIBI,

—OKa3bIBaTh MEPBYIO JIOBPauCOHYIO MOMOIIb IPU MEPEeIoMax;

—CpaBHHUBATH MEXKIY CO00H cTpoeHue U GYHKINU KIETOK KPOBH;

—OODBICHATH MEXaHU3MBbI CBEPTHIBAHUSI U TIEPETUBAHUS KPOBH;

—pa3nuyaTh U OMUCHIBATH OPTaHbl KPOBEHOCHON M TUM(ATHIECKOI CUCTEM;

—H3MEPSITh MyJIbC U KPOBSIHOE JAaBIICHUE;

—OKa3bIBaTh IICPBYIO [[OBpa‘-I€6Hy10 nmomMouib IMpru KPOBOTCUCHUAX

—BBIABIIATD CYIIECTBEHHBIC TPU3HAKHU JBIXATEILHOM CUCTEMBI, TIPOIIECCHI ABIXaHUS U Ta3000MEHa;

—OKa3bIBaTh IICPBYIO [[OBpa‘-I€6Hy10 ImomMouipb IMpr CIIaCCHUM yTOIMAOMIECTO U OTPABJICHUHU YIrapHBIM I'a30M;

—XapaKTepHU30BaTh MUIIEBAPEHUE B Pa3HBIX OT/AeNaX MUIICBAPUTEIHHON CHCTEMBI;

—O0OBACHATH MEXaHNU3M TEPMOPETYJISINH;

—BBIABIIATH CYIIECTBEHHBIC TPU3HAKKA OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUH;

—OKa3bIBaTh IICPBYIO MMIOMOIIb IIPH NOBPCKACHUAX KOXKHU, TCIVIOBBIX U COJIHCUHBIX yAapax;

—BBIJIENIATH CYIIECTBEHHbIE MPU3HAKU NICUXHUKH YEIOBEKa,

—XapaKTCPU30BaATb TUIIbL HepBHOfI CHUCTEMBI,

—Cc00J1t01aTh HOPMBI JIMYHOM TUTHEHBI ¥ MPOPHUIAKTUKH 3a00IeBaHHUIA;

—OKa3bIBaTh MEPBYIO IOBPAUYEOHYIO TOMOIIIb.

OO0uue 3aKOHOMEPHOCTH

Jluunocmmuuie pezynomamot 00yuenus

—®opMupoBaHUe YyBCTBA POCCUMCKON TPa)1aHCKON UACHTUYHOCTHU: AaTPUOTHU3MA, JTIOOBU U yBaxxeHUs K OTeuecTBy, 4yBCTBa FrOPAOCTH 3a CBOIO Ponuny;
—O0CO3HAaHUE yYAIIMMUCA OTBETCTBEHHOCTH U J0Jira repea PoauHow;

—OTBETCTBEHHOE OTHOIIEHHE K 00YUEHHIO, TOTOBHOCTh U CIOCOOHOCTH K CaMO0Opa30BaHUIO;

—opMupoBaHue MOTHBALIMYU K OOYYEHHUIO M TO3HAHHIO, OCO3HAHHOMY BBIOOPY OyayIiei npodeccu;

—CMOCOOHOCTh YYaIIUXCsl CTPOUTH JAIBHEUIITYI0 HHIMBUYaIbHYIO TPAEKTOPUIO 00pa3oBaHus Ha 0a3e OpUeHTaluU B MUpe mpodecchil u npodeccuoHalIbHbBIX
MPEIIIOYTEHHU;

—opMupoBaHUe IEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKU U OOIIECTBEHHOMN MPAKTUKH;
—COO0JII0ICHNE U TTpOTaraH/ia yYarMHCs TPaBUJl MOBEICHUS B IPUPOJIE, UX YUACTHE B TPUPOJOOXPAHHON ACATEIBHOCTH;
—YyMEHHUE peaan30BbIBaTh TEOPETUUECKHE TO3HAHUS Ha MPAKTUKE,

—OCO3HaHUEe 3HaYeHHUs 00pa30BaHuUs ISl TOBCETHEBHOM JKU3HU M OCO3HAHHBIN BHIOOD MPO(hECcCHH yJamnuMucs;

—CMOCOOHOCTh yYaluXcsl MPOBOJUTH pabOTy HaJ OUIMOKaMHU JIJIsl BHECEHUSI KOPPEKTHB B YCBaWBaeMble 3HAHMUS;

—IIPU3HAHUC YUAIUMUCH IIpaBa KaXI0ro 4€JIO0BCKa Ha CO6CTB€HHO€ APTYMCHTUPOBAHHOC MHCHUC,

—TOTOBHOCTH YYaIlIUXCsI K CAMOCTOSITENIbHBIM ITOCTYIIKaM U aKTUBHBIM JIEHCTBUSM Ha MPUPOJOOXPAHUTEIILHOM MOTPHILIE;
—YyMEHHE apryMEHTUPOBAHHO ¥ 00OCHOBAaHHO OTCTAWBATh CBOIO TOUYKY 3PCHHS;

—KPUTUYHOE OTHOIICHHE K CBOUM TOCTYIKaM, OCO3HAHUE OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

—O0CO3HAaHHOE, YBAKUTEIBHOE U I00pOKEIATEIbHOE OTHOLUIEHHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHMIO, KYJIbTYPE;



—OCO3HaHUE BaKHOCTU (HOPMHUPOBAHMS SKOJIOTMYECKOH KyJIbTYpbl Ha OCHOBE INPHU3HAHUS LEHHOCTH XU3HU BO BceX €€ IMPOSBICHUAX M HEOOXOJUMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUS K OKPY>KaIOLIEH cpene;

—YMEHHUE CIIyIIaTh W CIBIIIATh JPYro€ MHEHHUE, BECTU JUCKYCCHIO, YMEHHUE ONEpUpOBaTh (aKTaMu, Kak JUIsl JIOKA3aTelIbCTBAa, TaK U JUIsl ONPOBEPIKEHUS
CYILIECTBYIOILEIO MHEHUSI.

MertanpeamMeTHble pe3yJbTaThbl 00y4eHus!

Yuawuecs oonocnvl ymems:

—COCTaBJIATh CXEMbI U TaOJIUILBI U1 MHTETPaLluH TOTYYEHHBIX 3HAHUI;

—000011aTh U /1e1aTh BBIBOABI 10 U3YYEHHOMY MaTepuaiy;

—COCTaBJIATh KOHCIEKT naparpada yaeOHHKa /10 W/WIIH TI0CIIE U3yUeHHUs MaTepraa Ha YpOKe;

—pa3pabaTbIBaTh IUIAH - KOHCIEKT TEMBbI, UCIIOJIb3Ysl pa3Hble HCTOUHUKU UH(OpMaIy;

—paboTaTk C JOMOIHUTEIHHBIMI HCTOYHHUKAMH HH(POPMALIMU M UCIIOIB30BATh UX /IS IIOMCKA HEOOXOAMMOTO MaTepraa;

—TOTOBHUTb YCTHBIE COOOIIEHUS U MUCbMEHHbIE pedepaTsl Ha OcHOBE 0000IIEHNs MaTepHraia yueOHUKa U JOIOIHUTEIbHOM JIUTEpaTyphl;
—T10J1b30BaThCs IOUCKOBBIMU cucTeMamu MHTepHeTa.

—IIpeJICTaBIIATh U3YUEHHBIH MaTepHuall, UCIOJb3Yysl BO3MOXKHOCTU KOMITBIOTEPHBIX TEXHOJIOTHA;

—OOBSACHATH PUCYHKHU M CXEMBI, IPEJICTaBICHHbIC B yYeOHUKE;

—CaMOCTOSITEIbHO COCTABIIATH CXEMBbI IPOLIECCOB, MPOTEKAIOLINX B KIETKE, U «IIPUBA3bIBATH» OTAEIbHbBIC UX 3TAlbl K Pa3IMYHbIM KJIETOUHBIM CTPYKTYpaM;
—WUIIOCTPUPOBATh OTBET MPOCTEULIMMH CXEMaMH U PUCYHKaMH;

—paboTaTh C MUKPOCKOIIOM M FTOTOBUTH MpOCTEHIINE Mpenaparsl JIsi MUKPOCKOIIMUYECKOTO UCCIIEI0BaHMS;

—J1aBaTh XapaKTEPUCTHKY T€HETHUYECKUX METOAOB U3yUEHHs OMOJIOTHYECKIX OOBEKTOB;

IIpeomemmnoie pezyrvmamol 00yuenus

Yuawueca oondicnol 3namo:

—MaKpO3JIEMEHThl, MUKPO3JIEMEHTHI, UX BKJIaJ] B 00pa30BaHUE HEOPraHMYECKUX U OPraHMYECKUX MOJIEKYJ )KUBOTO BEIIECTBA;
—XHWMHUYECKHE CBOWCTBA U OMOJIOrMUECKYIO POJIb BOJIBI;

—pOJIb KATHOHOB M aHUOHOB B 00€CIIEUEHUH MTPOLIECCOB JKU3HEACATEIbHOCTH;

—YPOBHHM CTPYKTYPHOM OpTraHH3aluU OEJIKOBBIX MOJIEKY;

—IIPUHLUIIBI CTPYKTYPHOM OpraHu3aiuy U (yHKIUH YIIIEBOJIOB,;

—TIPUHIIUIIBI CTPYKTYPHOM OpraHn3aluuu U (QyHKIHH KUPOB;

—cTpykTypy HykienHoBbIX kucnot (JJHK u PHK);

—ONKCHIBaTh 0OMEH BEUIECTB U MPEBPALICHNE YHEPTUH B KIIETKE;

—IIpUBOJUTH NOJPOOHYIO CXeMy Mpoliecca OMocuHTe3a OEJIKOB;

—OIIpeNEICHUS MOHATUI: «IIPOKAPUOTHI), «3YKAPHUOTHD),«XPOMOCOMBI», «KAPUOTHUID, KMUTO3Y;

—CTpOEHHE IPOKAPUOTUYECKON KIETKH;

—CTpOCHHE MPOKAPHOT (OAKTEPUN U CHHE3EIIEHBIC BOIOPOCTH (IIMaHOOAKTEPHUN));

—CTPOEHHE FYKAPHUOTHUECKON KIICTKH;

—MHOTr000pa3ue dyKapuor;

—O0COOEHHOCTH CTPOEHUS PACTUTENbHOM 1 )KUBOTHOH KIIETOK;

—TJIaBHBIE YaCTH KIIETKU;



—OpraHoOU Ibl IUTOILIa3Mbl, BKJIFOUCHHS;
—CTa/IN¥ MUTOTHYECKOTO ITUKJIA U COOBITHS, TIPOUCXOISIINE B KIIETKE Ha KaXKIOW U3 HUX;

—TIOJIOXKEHUSI KJICTOYHON TEOPHH CTPOCHHS OPTaHU3MOB;

—OHOJIOTMYECKUIT CMBICTT MUTO34;

—MHOTr000pazue GopM 6ecIIonIoro pa3sMHOKEHHUS ¥ TPYIIITBI OPraHU3MOB, JIJIsI KOTOPBIX OHH XapaKTePHBI;
—CYIIHOCTH MOJIOBOTO Pa3MHOKEHHUS M €r0 OMOJIOTUIECKOE 3HAUCHHE;

—TIPOLIECC TAMETOTEHE3a;

—MeH03 U ero OMOJIOTHYECKOe 3HAYCHUE;

—CYIIHOCTH OTUIOIOTBOPEHUS;

—OnpeeiICHHE MOHATUS KOHTOTEHE3Y;

—TMePUOIM3ALIUI0 UHANBUIYaIbHOTO PA3BUTHS,

—3Tarnbl SMOPUOHATIBHOTO pa3BUTHUS (IpOOJICHUE, TaCTPYIISIHS, OPTaHOTCHE3);

—hopMbI TOCTIMOPUOHAILHOTO TIEPHUOJIA PA3BUTHUS: HENPSMOE Pa3BUTHE, PA3BUTUE MTOJHBIM U HEMOJIHBIM IPEBPAICHUEM;
—IIpsIMOE Pa3BHUTHE;

—oOuorenerndeckuii 3akoH J. ['exkens u ®. Mrosiepa;

—OnpeeICHUSI OCHOBHBIX TCHETUYECKUX MTOHITUH;

—CYIIHOCTh THOPHI0TIOTUIECKOTO METO/Ia U3yUCHHS HACIICCTBEHHOCTH;

—3aKoHbl MeHens;

—3akoH MopraHna.

—BH/Ibl U3BMEHYMBOCTHU U PA3IMYUS MEXKTy HUMHU;

—METO/IbI CENICKIUH;

—CMBICJT M 3HAYCHHUE SIBJIICHUS TETEPO3KCA U MOJIUTUIOU/INY;

—YyPOBHU OpraHU3AIMY )KUBOW MAaTePUH U HAYYHbIC JUCIUILIMHBI, 3aHUMAIOIIHECS H3YYCHUEM IPOLIECCOB KU3HEICITEIILHOCTH Ha KaXKIOM U3 HUX;
—XUMHYECKUI COCTaB )KUBBIX OPTaHU3MOB;

—POJIb XUMHYECKHUX JIEMEHTOB B 00pa30BaHMK OPraHMYECKUX MOJICKYII;

—CBOICTBA HMBBIX CUCTEM M OTJIMYME MX MPOSIBICHUI OT CXOAHBIX MPOIIECCOB, TPOUCXOSIINX B HEXKUBOH MPUPOJIE;
—IIapCTBA )KUBOW PUPOJIbI, CACTEMATHUKY U TPEICTABUTEIICH PA3HBIX TAKCOHOB;

—TIPEJICTABIICHUS €CTECTBOUCIIBITATENICH JI0AAPBUHOBCKOH MOXU O CYIIIHOCTH JKUBOM MTPUPOIBL;

—sB3msabl K. JInHHEes Ha cucteMy )KUBOTO MUPA;

—OCHOBHBIC TIOJIOXKCHUs IBOTIOIMOHHON Teopuu JK. b. Jlamapka, €€ no3uTHBHBIC M OIIMOOYHBIC YSPTHI;

—yuenne Y. JlapBuHa 00 HCKYCCTBEHHOM 0TOOpE;

—yuenue Y. JlapBuHa 0 eCTECTBEHHOM 0TOOPE;

—THUIIbI TOKPOBUTEIHCTBEHHOMN OKPACKH U MX 3HAYCHUE JIJIsl BBDKUBAHHUS,

—O0OBSACHATH OTHOCHTEIBHBIN XapaKTep MPUCIOCOOICHUH;

—O0COOEHHOCTH MPUCTIOCOOUTETHHOTO TTOBEICHUS;

—3HaueHHe 3a00ThI O MOTOMCTBE JIJIsl BBKHBAHUS;

—OnpeCICHHS TOHATUN «BUI» U «ITOMYJISIIHS;



—CYIIHOCTb T€HETUYECKUX ITPOLIECCOB B MOMYJIALHUAX;
—hopMbI BUI000pa30BaHMS;

—TJIaBHBIEC HAIPABJICHUS 3BOIOIHMU: OMOJIOTUIECKUAN TIPOTPecC ¥ OMOIOTHYECKHA Perpecc;

—OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIFOLMH: IUBEPTEHLINIO, KOHBEPIEHIUIO U TIapaJlICIN3M;

—pe3yJIbTaThl IBOJIFOLUH;

—rTeopuio akaaeMmuka A. M. OnapuHa o IpOUCX0XKIECHNUN KU3HU Ha 3eMIIE.

Yuawuecs oonoicnol ymems:

—O0OBACHATH NPUHLUI JeHCTBUS (PEPMEHTOB;

—XapaKkTepru30BaTh (PYHKIIUH OEIIKOB;

—OTMeYaTh YHEPreTUUYECKYIO POJIb YIJIEBOJIOB U INIACTHUECKYIO (PYHKIIUIO )KUPOB;

—XapaKTepru30BaTh META00IN3M MPOKAPUOT;

—OINKChIBaTh FEHETUYECKUH anmnapar OakTepuii;

—OIIMCHIBATh MPOLIECCH CIIOPOOOPa30BaHUs U Pa3MHOKEHUS IPOKAPHUOT;

—O0OBACHATH MECTO U POJIb IPOKAPHOT B OMOLIEHO3AX;

—XapaKTepru30BaTh (PyHKIIUN OPraHOWI0B IIUTOIIA3MbI, 3HAUECHHE BKIIFOYCHHUN B )KU3HEACATEIHPHOCTH KIICTKH;
—ONMCHIBATh CTPOEHUE U (PYHKIIUH XPOMOCOM;

—XapaKTepHU30BaTh OMOJIOTHUECKOE 3HaYEHHE OECII0NI0ro pa3MHOKEHHS,

—O0O0BACHATH IIpoLIECC Mei03a, MPUBOAIINN K 00pa30BaHUIO raryIONIHBIX F'AMET;

—ONHCHIBATh MPOIECCHI, MPOTEKAIOIINE NP IPOOICHUHN, TaCTPYJIISIHHA U OPraHOTeHE3E;

—XapakTepru30BaTh (POPMbI TOCTIMOPHUOHAIBHOTO PA3BUTHS;

—pa3nuyath COOBITHUS, COMPOBOXKIAIOIINE PA3BUTHE OPraHU3Ma MPH MOJTHOM U HEMTOJTHOM TPEBPALICHUN;

—O0O0BACHATh OMOJIOIMUYECKHUI CMBICI Pa3BUTHSI C METaMOpP(HO30M;

—XapaKTepU30BaTh ITAlbl OHTOI'€HE3A MTPH MPSMOM ITOCTIMOPHOHAIBHOM Pa3BUTHUY;

—MHCII0JIb30BaTh IIPU PELICHUH 3a/1a4 T€HETUYECKYIO CHMBOJIMKY;

—COCTAaBJISITh T€HOTHUIIBI OPIrAHU3MOB U 3aIMCBIBATh UX IaMETHI;

—CTPOUTH CXEMBI CKPEILMBAHUS IIPY HE3aBUCUMOM U CLIETNIEHHOM HAaCJIEJOBaHUH, HACJIEI0BAaHUH, CLIEIIJICHHOM C I10JIOM;
—CYIIHOCTb T€HETUYECKOT0 ONPEAECIICHUS 110J1a Y PACTEHUM U )KUBOTHBIX;

—XapaKTEpU30BaTh FEHOTUII KaK CUCTEMY B3aMMOJECHCTBYIOIMX I€HOB OPraHU3Ma;

—COCTAaBJIATH IPOCTEHIINE POAOCIOBHBIE U pEIIAaTh TEHETUYECKUE 3a1a4H;

—pacrno3HaBaTh MyTallMOHHYIO U KOMOMHATUBHYIO U3MEHYHBOCTH;

—O0OBACHATH MEXaHU3MBI IIEPeJau MPU3HAKOB U CBOWCTB M3 MIOKOJICHUS B TIOKOJICHHE M BOSHUKHOBEHHE OTIMYHMI OT POAUTEIBCKUX (POPM Y IIOTOMKOB;
—1aBaTh ONPEICIICHUS YPOBHEN OpraHu3aluy )KMBOTO U XapaKTEPU30BaTh IIPOLIECCHI JKUZHEAEATEIIBHOCTH Ha KaXKIOM U3 HUX;
—XAapaKTEpU30BaTh CBOMCTBA KUBBIX CHCTEM;

—OOBACHATH, KaK IIPOSBIISIFOTCS CBOMCTBA )KUBOT'O HA KAKJIOM U3 YPOBHEH OpraHu3alui;

—TIPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOM U €CTECTBEHHON CHCTEM KJIaCCH(PUKAIINY KUBBIX OPTaHU3MOB;
—O0OBACHATH, IOYEMY OpPraHU3Mbl OTHOCAT K Pa3HbIM CUCTEMATHUECKUM TPYIIIIaM;

—OIICHUBATh 3HaUeHHe IBoIonnonHoi Teopun XK. b. Jlamapka /i pa3BuTus OHOIOTHY;



—XapaKTepU30BaTh MPEANOCHUIKA BOSHUKHOBEHUS 3BOIIOIMOHHON Teopun Y. JlapBuHa;

—/1aBaTh OMpeeNICHUs TOHATUN «BUI» U «IIOMYIISIIHSD;

—XapaKTepru30BaTh MPUUMHBI OOPHOBI 32 CYIIECTBOBAHNE;

—OIpeeNaTh 3HaUeHUe BHYTPUBUIOBON, MEKBHI0BOM OOpHOBI 32 CyIIeCTBOBAaHUE U OOPHOBI ¢ a0MOTHUECKUMHU (DaKTOpPaMH CPEJIbl;
—J1aBaTh OIICHKY €CTECTBEHHOTO 0TOOpa Kak pe3ysibTaTa O0phObI 3a CyIIeCTBOBAHHE.

—TPUBOAUTH IPUMEPHI IPUCTIOCOOUTETHLHOTO CTPOSHUS Tella, TOKPOBUTEILCTBEHHON OKPACKU TOKPOBOB U MOBEACHHUSI )KUBBIX OPraHU3MOB;
—OOBICHITH MPUIHUHBI Pa3JICIICHHS BHJIOB, 3aHUMAIOIINX OONIMPHBINA apeasl 0OUTaHUs, Ha TIOMYJISIIHH,

—XapaKTepU30BaTh MPOLIECC IKOIOTUIECKOTO U reorpaduyeckoro BUA000pa3oBaHus;

—OIIEHUBATh CKOPOCTh BHI000PA30BaHMS B PA3TUIHBIX CHCTEMATHYCCKUX KaTETOPHSIX KUBOTHBIX, PACTEHUH M MUKPOOPTaHU3MOB;
—XapaKTepU30BaTh MyTH JOCTHKEHUS OUOJIOTMYECKOT0 Mporpecca: apoMopdo3, UAN0aJanTAIHIO U O0IIYyI0 IeTeHepalunio;
—PUBOJAUTH MPUMEPHI TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB;

—XapaKTepU30BaTh XUMHUUECKUMA, TPEIONOIOTHUECKHM, OMOJOTHUYECKHU U COLIMATbHBINA ATAIbl Pa3BUTHS )KUBON MaTepUU.

Conepxanue y4eOHOro npeamera

Buosorus. Beenenune B 0010r110. 5 Kj1acce
Pa3pnen 1. 7KuBoii opranusm: cTpoeHue M u3y4eHmne
MHOFOO6paBI/I€ JKHUBBIX OpPraHU3MOB. OCHOBHBIE CBOMCTBa >KUBBIX OpraHnu3MoOB: KJICTOYHOC CTPOCHHC, CXOI[HI:Iﬁ XUMHYECKHUH COCTaB, oOMeH BCIICCTB U
SHEPTUH, MUTAHUE, TBIXaHUE, BBIACICHUE, POCT U Pa3BUTHUE, PA3APaKUMOCTh, ABI)KEHUE, pa3MHOXKEeHHE. bUoIorus — Hayka o )KUBBIX OpraHu3Max.
MeTopl U3ydeHUsl IPUPOBI: HAOIOACHNE, YKCIIEPUMEHT (OTBIT), n3Mepenne. O0opymoBaHUE I HAYYHBIX HCCIEAoBaHMN (1aboparopHoe o0opymoBaHue,
yBEJIIUYUTENbHbIE TPUOOPHI, U3MEPUTETbHBIE TPUOOPHI). Y BEIHMUUTEIbHBIE IPUOOPHI: py4yHas JIyma, CBETOBOM MUKpocKom. KieTka — snemMeHTapHas eluHuIa
XKUBOro. bezpsanepunle u snepHsle kieTkd. CTpoeHue U (QyHKUUU A1pa, LUTOIUIa3Mbl U €€ OpraHouIoB. XPOMOCOMBI, UX 3HaYeHHUe. Paznuuus B cTpoeHUun
pacTUTENbHOU U KUBOTHOH KiieTok. CoJlepskaHne XUMHUYECKUX 2JIEMEHTOB B KJleTke. Boja, Apyrue Heopranuyeckue BeniecTBa, UX poib B )KU3HEAEATEIbHOCTH
KJICTOK. OpFaHI/I‘-IGCKI/Ie BCIICCTBA U UX POJIb B KIICTKE. BGIIICCTBa U SABJICHUSA B OKPYIKArOIEM MHPEC. Benukue ecTecTBOMCIIBITATENH.
JlaGopaTopHble U NpPaKTHYecKue padoThl
3HAKOMCTBO ¢ 000PY0BaHUEM JUIsl HAYYHBIX UCCIEIOBaHUH.
[IpoBenenue HaOMIOACHMIA, OTIHITOB U U3MEPEHUI C LIEIbI0 KOHKPETU3AIMH 3HAHUIM O METO/IaX U3yUeHUs] IPUPOIBI.
Y CTpOoUCTBO PyYHOH JIyIIBI, CBETOBOIO MUKPOCKOIIA.
CtpoeHue KIeToK (Ha TOTOBBIX MUKpOMpernaparax).
CTpOeHI/Ie KJICTOK KOKHIIbI YCIIYH JIyKa.
Omnpenenenue coctaBa CeMsIH MIICHULIBI.
Onpenenenne GU3NIECKUX CBOMCTB OEITKOB, JKUPOB, YTIEBOOB.
Paznen 2. MHoroo0pasue ;KUBbIX OPraHM3MOB
Pa3ButHe xu3HKu Ha 3eMIiie: KU3Hb B APEBHCM OKCAHC; JICCa KaAMCHHOYT'OJIbHOTO II€pruoaa; pacuBET APCBHUX NPCCMBIKAIOMIUXCA; IITHLBLI U 3BCPU IMPOIIOTO.
Pa3znoobpasue xuBbix opranu3MoB. Knaccudukanus opranusmon. Bun. LlapcTsa sxusoit mpupobl: bakrepuun, ['pubsl, Pacrenus, JKusotHble.
CYHIGCTBGHHI)IG IIPpHU3HAKU HpCZ[CTaBHTeJIeﬁ OCHOBHBIX HAPCTB, UX XaAPAKTCPUCTHUKA, CTPOCHHC, OCO6€HHOCTI/I KHU3HECACATCIBHOCTH, MECTa O6I/ITaHI/IH, HX pOJIb B
MIPUPOJIC U KU3HU yesoBeka. OXpaHa )KUBOW MIPUPOIBI.
Paznea 3. Cpena odutanus ;KUBbIX OPraHU3MOB



HazemHO - BO3mymiHasi, BOJHAs W MOYBEHHAs Cpelbl OOMTaHUS OpraHu3MoB. [IpuCHOCcOOIEHHOCTh OpPraHU3MOB K cpefie oOuTaHus. PacTeHusl U KHUBOTHBIC
pasHbIX MaTepuKoB. [IpupoaHbIe 30HBI 3eMIIU: TYHpa, Taira, CMEIIAaHHBIE U IIUPOKOJIMCTBCHHBIC JIeCa, TPABSIHUCTHIC PABHUHBI CTEIH U CaBaHHBI, ITyCTHIHH,
BIIQKHBIE TpormHuueckue Jieca. JKu3Hb B MOpsX U okeaHax. Coo0IIecTBa MOBEPXHOCTH M TOJIIIM BOJBI, IOHHOE COOOIIECTBO, COOOIIECTBO KOPALIOBOTO pHrda,
ri1y0OKOBOIHOE COOOIIECTRBO.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

Omnpenenenre (y3HaBaHHE) HauOoJiee PacpPOCTPaHEHHBIX PACTCHUN M JKUBOTHBIX C WCIIOJIB30BAHUEM DPA3JIMYHBIX MCTOYHHKOB MH(opManuu (pororpadui,
aTIIacoB - OMpEACTHUTENCH, dydel, repdapues u p.).

HccnenoBanre 0cOOCHHOCTEH CTPOSHHSI PACTEHHH 1 )KUBOTHBIX, CBSI3aHHBIX CO CPEIO 0OMTaHMUS.

3HAKOMCTBO C 3KOJIOTUYCCKHMHU IMPOOIEeMaMH MECTHOCTH U JIOCTYITHBIMH ITyTSIMU MX PEIICHUS.

Pa3nea 4. YeaoBek Ha 3emie

HayuHbie npecTaBIeHus O IPOUCXO0KICHUN Y€TIOBEKA.

Yenosek ymensblid. YenoBek npsmoxoasaimuid. YenoBek pasyMHbId (HeaHIepTaiell, KpOMaHbOHEI], COBPEMEHHBIN YelIOBeK). VI3MEeHEeHUs B IPUPO/IC, BHI3BAHHBIC
JeSTeILHOCTHIO YeoBeka. KUCIIOTHBIE 0K/, 030HOBAs JAbIpa, TAPHUKOBBIN 2P PEKT, pauoaKTHBHBIC 0TXO0 bl bronorndeckoe pasHoodpasue, ero o0eTHeHNE
U iyt coxpaHeHus. ONMyCThIHMBAHUE U €r0 NMPUYHHBI, 00ph0a ¢ ONMYCTHIHUBAHHEM. BaKHEWIIME SKOJIOTHYECKHE MPOOJIEMbL: COXPAHCHUE OHOJIOTHYECKOTO
pa3zHooOpa3usi, 00pb0a ¢ YHUYTOKCHHEM JICCOB U OIYCTHIHUBAHUEM, 3aIMTA IJIAHETHI OT BCEX BHJIOB 3arPsS3HCHUIA. 3I0POBhE YETIOBEKa M 0€3011aCHOCTh KU3HHU.
B3aumocBs3b 310p0oBbs U 00pasa KU3HHU. Bpeousie npusviuku u ux npogunakmuxa. Cpeoa obumanus uyenoseka. llpaBuia moBeleHUs] YeIOBEKa B OMACHBIX
CUTYAIUSX MPUPOTHOTO TTporcxoxaeHus. [IpocTeiimme criocoObl oka3zaHus TIEPBOM TTOMOIIIH.

JdeMoHcTpanus

SnoBUTHIC PAaCTEHUS U OIACHBIC JKUBOTHBIEC CBOCH MECTHOCTH.

JlaGopaTopHble H NPaKTUYecKUe padoThl

W3mepenue cBoero pocra M MacChl Teja.

OBgJazicHUE TPOCTEHIIIMMU CITIOCOOAMHU OKa3aHUs TIEPBOM JOBPauCOHOMN TOMOIIIH.

buoJsorus. 7Kusoii opranusm. 6 kiaace
Paznen 1. CtpoeHue u CBOCTBA »KUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA >XMBBIX OPTAH3MOB
MHOFOO6pa31/I€ JKHUBBIX OpPraHU3MOB. OCHOBHBIE CBOMCTBa >KUBBIX OpraHMu3MoOB: KJICTOYHOC CTPOCHHC, CXOI[HBIﬁ XUMHYECKHUH COCTaB, oOMeH BCIICCTB U
SHEPTUH, IUTAHUE, TBIXaHUE, BBIJCIIEHUE, POCT U Pa3BUTHUE, PA3PaXKUMOCTh, ABMKEHHE, Pa3MHOXKEHHE.
Tema 1.2. XUMHUYECKUI COCTAB KJIETOK
Copep:xaHne XUMUYECKUX DJIEMEHTOB B KJeTKe. Boaa, Apyrue HeopraHu4eckue BElIecTBa, UX POJib B KU3HEAEATEIILHOCTH KIeToK. OpraHndeckue BelecTBa:
6€JIKI/I, JKHPBI, YIJIE€BOAbI, HYKJICMHOBBIC KHCJIOThI, KX POJIb B KJIICTKC.
JlaGopaTopHble H NPaKTUYecKUe padoThl
Omnpenenenue cocTaBa CEMSH IMIIIEHULIBI.
Tema 1.3. CTPOEHUE PACTUTEJILHON U JKUBOTHOM KJIETOK. KJIETKA— XMBAS CUCTEMA
Knerka — snemenTapHas eauHuLa KUBOro. besbsnepHsie U suepHble KieTku. CTpoeHue U QyHKUMU SApa, HUTOIUIa3Mbl U €€ OpraHouI0B. XpOMOCOMBI, X
3HaueHue. Pa3nuums B CTpoOeHUH pacTUTEIbHON U 5KUBOTHOM KIIETOK.
JlaGopaTopHble M IpaKkTHYeCKUe padoThl



CtpoeHue KJIeTOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKpOMpenaparax).

Tema 1.4. JEJIEHUE KJIETKIA

enenue— sadicneniuiee c6olicmeo Kiemok. 3Hauenue oenenus O pocma u pazeumusi MHO2OKIemo4Ho20 op2anusma. /lea muna oenenus. /{enenue— ocHosa
PasmMHodcenuss opeanuzmos. OcHogHbvle munvl oenerus kiemokx. Mumos. Ocnoguvie smanvt mumosa. CywHocms melo3a u e2o buoio2uyecKoe 3HayeHue.
JdemMoHcTpauus

Junamuueckoe nocooue «Mumo3».

Tema 1.5. TKAHU PACTEHUI U )KUBOTHBIX

[Tonstue «rkanp». KieTouHble 3J1eMEHTHI U MEXKJIETOYHOE BEIeCTBO. THUMBI TKaHEeH pacTeHuid, UX MHOrooOpasue, 3HaueHHue, 0COOEHHOCTU CTpOeHHUs. THIbI
TKaHeH )KUBOTHBIX OPTaHU3MOB, HX CTPOSHHE U (PYHKIINH.

JlaGopaTopHble U NpPaKTUYecKue padoThl

TkaHu )KMBBIX OPraHU3MOB.

Tema 1.6. OP’TAHBI 1 CUCTEMbI OPI"AHOB

[Tonstue «opran». OpraHbl IIBETKOBOrO pacTeHus. BHemiHee crpoeHue u 3HaueHue KopHs. KopheBble cucrembl. Bupousmenenust kopueid. CtpoeHue u
3HaueHue mnobera. [louka - 3auarounsrii mober. Ctebenb kak oceBoil opran moOera. [lepenBrkenue BemiecTB 1o crednro. Jlucr. Ctpoenue u QpyHKIMU.
[IpocTeie U cioxHbIE JIUCThA. L[BETOK, €ro 3HaueHue U CTpoeHue (OKOJIOLBETHUK, THIYMHKY, necTuku). Consetus. [1moasl, nx

3HaueHUue U paszHooOpazme. CTpoeHue ceMsH OMHOIOJIBLHOTO M ABYIOJIBHOTO pacTeHuidl. Cuctembl opraHoB. OCHOBHBIE CHUCTEMBI OPraHOB YKHBOTHOTO
OpraHu3Ma: MUIIEBapPUTENIbHASL, OIOPHO - IBUraTeIbHasl, HEPBHASA, YHIOKPUHHAS, PA3MHOKECHMUS.

JlaGopaTopHble U NPaKTUYecKue padoThl

Pacno3naBaHue opraHoB paCTEHUH U JKUBOTHBIX.

Tema 1.7. PACTEHUA U )KMBOTHBIE KAK HEJIOCTHBIE OPI"’AHU3MBbI

B3anmocCBA3b KIETOK, TKAHEW U OPraHOB B Opranu3max. JKuBble OpraHu3Mbl U OKpYXKarouas cpea.

Pa3znen 2. ’)KusHenessiTe IbHOCTH OPraHM3MOB

Tema 2.1. IMTAHUE U IIUILIEBAPEHUE

CymHOCTh MOHATHS «rUTaHue». OCOOEHHOCTH MUTAHUS PACTUTENBHOTO opranusma. [louBenHoe nutanue. Bo3aymHoe nuranue (porocunres). OcobeHHOCTH
MUTaHUS KUBOTHBIX. TpaBOs/IHbIE >KMBOTHBIE, XUIIHWKH, TPYNOEIbl; CUMOMOHTHI, napasuThl. [lumieBapenue u ero 3HaueHue. OCOOEHHOCTH CTPOEHUS
MUIIEBAPUTEIBHBIX CUCTEM KUBOTHBIX. [IuiieBapuTensHbie GepMEHTHI U UX 3HAYCHHE.

Tema 2.2. IBIXAHUE

3HaueHue apxanus. Poib Kucaopo/ia B mpolecce pacileryieHnsi OpraHu4eCKUX BEIIECTB U OCBOOOKICHUS YHEPTHUIA.

JbixaHue pacTeHui. Poiib ycThUIl M UeUEBUYEK B IbIXaHUU pacTeHUM. J{pixanue ;kuBOTHBIX. OpraHbl IbIXaHUs KUBOTHBIX OPIraHU3MOB.

JdeMoHcTpanus

OmnBITH, HIUTIOCTPUPYIOLTHE 00HAPYKEHUE YTIIEKHCIOTO T'a3a B BBIIBIXaeMOM BO3JIyXe€.

Tewma 2.3. IIEPEJIBUKEHUWE BEIIECTB B OP’TAHU3ME

[lepeHnoc BelecTB B opranusme, ero 3HaueHue. llepeasuxenue BemecTs B pacTeHUU. OCOOEHHOCTH CTPOEHUS OpraHOB pacTEHUI, 00ECIeUNBAIOINX TPOLIECC
nepenoca BemiectB. OcoOEHHOCTH MepeHoca BEUIECTB B OpraHu3Max >KMBOTHBIX. KpoBeHocHas cucreMma, e€ crpoenue u pynkuuu. ['emonumda. Kposs u eé
COCTaBHbIE YaCTH (Il1a3Ma, KIETKH KPOBH).

JdeMoHcTpanus

Muxkponpenapatsl «CTpoeHuE KIETOK KPOBU.



JlabopaTopHble U NPaKTHYecKHe padoThl

[lepenBuskeHue BOJBI U MUHEPATBHBIX BEIIECTB M0 CTEOIIO.

Tewma 2.4. BBIAEJIEHME. OBMEH BEILECTB 1 SHEPTUUN

Ponp BelENnEHUs B mporecce KU3HEAEATEIbHOCTH OpPraHu3MoB. 1IpoayKThl BblENIEHUSI y pAacTEHUN W KUBOTHBIX. Bblienenue y pacrenuil. Boinenenue y
KUBOTHBIX. OCHOBHBIE BBIICTUTEIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U SHEPTHUHU.

Tema 2.5. OIIOPHBIE CUCTEMBI

3Ha4YeHHE OMOPHBIX CUCTEM B KU3HHU OpraHu3MoB. OTIOpHBIE CUCTEMBI pacTeHUl. OMOPHBIE CUCTEMBI )KUBOTHBIX.

JdeMoHcTpanus

Ckenetsl MieKkonuTaromux. Pacnuisl kocteid. PakoBuHbl MouTIockoB. KoJuiekiiuu HaceKOMBIX.

JlaGopaTopHble U NpPaKTUYecKue padoThl

Pa3Hoo0Opa3ue OomopHBIX CUCTEM KUBOTHBIX.

Tewma 2.6. IBUKEHUE

JIBroKkeHre Kak Ba)KHEHIass 0COOEHHOCTh KUBOTHBIX OPraHW3MOB. 3HAUYCHHUE JIBUTATEIbHON aKTMBHOCTH. MeXaHM3Mbl, 00ECIIEYMBAIOIINE IBHUKCHUE YKUBBIX
OpraHu3MOB.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

JIBmxenue nHpy30puu Ty(eIbKu.

[Iepemenienue nOKIAEBOTO YEPBsl.

Tewma 2.7. PEI'YJIALWA ITPOUECCOB XU3HEAEATEJIbBHOCTHU

KuzHenesaTenbHOCTh OpraHu3Ma M €€ CBs3b C OKpYXawuled cpenoi. Perynsuus mpoueccoB >KM3HEAECATEIbHOCTH OpraHu3MoB. Pasznpaxumocts. HepBHas
cucTeMa, 0COOEHHOCTH cTpoeHus. Pedexc, HHCTUHKT.

Tema 2.8. PASMHOXEHUE

buonoruueckoe 3HaueHne pasMHoOX)eHHUS. Buasl pazmHoxkenus. becrnonoe pazMHOXKEHHE KUBOTHBIX (JIeI€HHE MPOCTEUIINX, MMOYKOBaHUE TUAphl). becrnonoe
pa3MHOXkeHHe pacteHui. [loioBoe pasMHOK)eHNEe opraHu3MoB. OCOOCHHOCTH TIOJIOBOTO PAa3MHOKEHUS )KHUBOTHBIX. OpraHbl pa3MHOKEHUSI.

[Tonossie kietku. OmiogorBopenue. [loaoBoe pasmuoxkenue pactennif. OnpsuieHue. [[BoitHoe omnonorsopenue. O6pa3oBaHue MI0J0B U CEMSH.
JdemMoHcTpauus

CrniocoOsl pa3MHOKeHUs pacTeHuil. Pa3znooOpasue u cTpoeHue COIBETHIA.

JlaGopaTopHble U IpaKkTHYeCKUe padoThl

BereraruBHoe pa3MHOKE€HHE KOMHATHBIX PACTEHUM.

Tema 2.9. POCT 1 PABBUTUE

Poct u pa3Butue pacrennit. UnnuBuayanbHoe pa3Butue. Pacnpoctpanenue mio10B U ceMsiH. COCTOsTHUE MOKOsI, €r0 3HAaYEHHUE B )KM3HU PACTEHUM. Y CIoBuUs
npopacranus ceMsiH. [Iutanue u poct mpopocTkoB. OCOOEHHOCTH Pa3BUTHSI )KUBOTHBIX OPTaHU3MOB. Pa3BuTue 3apopliia (Ha MpuMepe JTAHIICTHUKA).
[TocTaoMOpHoOHaANBHOE pa3BUTHE KUBOTHBIX. [IpsiMoe u HempsiMoe pa3BUTHE.

JdemMoHcTpauus

CriocoOslI pacnipocTpaHeHus 10/10B U ceMsH. [Ipopacranue cemsiH.

JlabGopaTopHble M IpaKkTHYeCKUe padoThl

[Ipsimoe u HempsAMOe pa3BUTHE HACEKOMBIX (HA KOJUIEKIIMOHHOM MaTepuare).
Tewma 2.10. OPTAHU3M KAK E/IMHOE IIEJIOE



B3anmocBsI3b KIIETOK, TKaHEH ¥ OpraHoB B opranusmMe. PeryistopHas AesTenbHOCTh HEPBHOM U TyMopanbHO cucteM. Opranusm GyHKIIMOHUPYET KaK eAHHOe
nenoe. Opranu3m OHONIOrHYEcKas CUCTEMA.

Pa3jen 3. Opranusm u cpeaa

Tema 3.1. CPEJA OBUTAHUS. ®AKTOPHI CPEJIbI

Bnusiare ¢akTopoB HEXHUBOI MPHUPOJIBI (TEMIIEPATYPHI, BIAYKHOCTH, CBETA) HA )KUBBIC OPraHU3MbI. B3aMOCBSI31 )KUBBIX OPTaHU3MOB

Tema 3.2. IIPUPOAHBIE COOBHIECTBA

[Tpupomroe coobmiecTBo. IkocucTema. CTPyKTypa U CBSI3U B IPUPOTHOM coodmiecTse. Llenu muranus.

JdeMoHcTpanus

Kosutekmu, MuTioCTpUpYIOIIHE MUAICBBIC IIETH U CETH.

Buonorus. MHoroo6pasue :KuBbIX OPraHUu3MOB. 7 KJiace

BBenenune

Mup SKMBBIX OpPraHM3MOB. YPOBHH OpPraHM3allMd M CBOWCTBA JKMBOTO. JKOCHCTEMBL. buochepa— riobanpHas 5KOIOTHYECKas CHUCTEMa; TPAHHUIBI U
KOMITOHEHTHI Ouocdepsnl. [IpuunHbl MHOTOOOpa3usi JKUBBIX OPraHU3MOB. DBOMIOLKMOHHAs Teopus Y. JlapBMHA O MPUCIOCOOIIEHHOCTH K Pa3sHOOOpPa3HBIM
YCIIOBHSIM cpefibl oOuTanus. EctecTBeHHas cuctema Kiaccu(UKauy Kak OTPaXKEHHE TPOIIecca SBOIIOLUU OPraHH3MOB.

Paznea 1. LlapcTBo IIpokapuorsl

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHU A U ITPOUCXOXIAEHUE ITPOKAPUOTUYECKNX OPITAHNU3MOB

[Ipoucxoxaenne u 3Boironus Oaktepuil. OOIIMe CBOWCTBAa MPOKAPUOTHUYECKUX OpraHu3MoB. MHoroobpasue ¢opm Oaktepuit. OcoOEHHOCTH CTPOEHUS
OakTepuanbHOU KileTkH. [ToHsATHE O THIIaX oOMeHa y mpokapuoT. OCOOEHHOCTH OpraHW3aIH U KU3HEACITSILHOCTH ITPOKAPUOT; PaCIPOCTPAHEHHOCTH U POJTH
B OWOIIEHO3aX. DKOJOrMYeckas poJib U MEIWIMHCKOE 3HadeHWe (Ha MpuMmepe mnpeactaButeneil moanapcrsa Hacrosimue Oakrepun). CTpoeHHE KIIETOK
Pa3IMYHBIX TPOKAPHOT.

JlaGopaTopHble U NpPaKTUYecKue padoThl

3apHuCcOBKa CXEMbl CTPOCHUS TPOKAPUOTUUECKON KIIETKH.

Pa3znen 2. llapcTBo I'pudsbI

Tema 2.1. OBILIAS XAPAKTEPUCTUKA I'PUBOB

[Ipoucxoxaenue u 3BoOMIOIUS TPUOOB. OcobenHocmu cmpoenus kiemox epubos. OCHOBHble yYepmuvl OpeaHU3ayuu MHOLOKIEMOUYHbIX 2pubos. Omoenvl:
Xumpuouomuxoma, 3ucomuxoma, Ackomuxoma, bazuouomurxoma, Qomuxoma; ecpynna Hecosepuiennvie epudul.

Oco0eHHOCTH KHU3HEACITETLHOCTU U pacipocTpanenue. Poib rpuboB B OMO1IEH03aX U XO35IICTBEHHOMN €ATeIbHOCTH YETIOBEKA.

JdemMoHcTpauus

Cxema cTpoeHHUs IJI0JJ0BOTO TeJa NUIAIIOYHOTO Tproa.

JlaGopaTopHble M IpaKkTHYeCKUEe PadoThl

CrtpoeHue miecHeBOro rpuda Mykopa.

Pacrnio3naBanme che10OHBIX U SOBUTHIX TPUOOB.

Tema 2.2. JJUIITAMHUKU Tlousitie 0 cuMbuo3e. OO6mrast XxapaKTepUCTHKA JTUIIAHHUKOB. THITBI CIIOCBUII JTUIIAWHUKOB; OCOOCHHOCTH JKH3HEACATEIILHOCTH,
pacnpoCTPaHEHHOCTh U AKOJOTHYECKAs POJIb JTUIIAHHUKOB.

JdeMoHcTpanus

CxeMblI CTpOeHUs TUIIAHUKOB, Pa3IuYHbIC MTPEACTABUTEIH JIUIIAHHUKOB.



(3HaHue yyawumucsa cucmemMamuyeckux maKkcoHo8 He s611emcs 00513amenbHbiM).

Pa3znen 3. LlapcTBo PacTenus

Tema 3.1. OBIIIAST XAPAKTEPUCTUKA PACTEHMIA

PacturenbHblil opraHu3M Kak LeJIoCTHas cucreMa. KileTku, TKaHu, OpraHbl M CHCTEMbl OpPraHOB pacTeHUM. Perynsuus >KU3HEAESATEIbHOCTH PACTEHUN;
¢duToropmonsl. OcOOEHHOCTH KHU3HEIEATENbHOCTH pacTeHuil. @orocunTe3. [IurmenTsl. CucTeMaTHKa pacTeHUI; HU3IINE U BBICIINE PACTCHHUS.
JdeMoHcTpanus

Pucynku yyeOHUKa, TOKA3bIBAOIINE OCOOCHHOCTH CTPOCHUS M KU3HEACATEIILHOCTH Pa3IMYHBIX MIPEJICTABUTENEH IIapCTBa

pactenuii. CxeMbl, OTpakarol[Me OCHOBHbBIE HAIIPABJICHUS YBOJIFOLUN PACTUTENIBHBIX OPIraHU3MOB.

Tema 3.2. HU3IIMWE PACTEHUA

Bogopocnun kak npeBHeimas rpynmna pacteHuil. O0mas xapakrepuctuka Bogopocieil. OcodenHocTu ctpoenus Tena. ONHOKIECTOYHbIE U MHOTOKJIETOYHbBIE
Bostopocii. MHOrooOpasue Bomopocieii: otnensl 3enénsie Bogopociu, bypsie Bogopociu u KpacHslie Bogopocnu. PacripocTpanenrne B BOJHBIX U Ha3eMHBIX
OuoLIeHO03aX, IKOJIOTUYECKas posib Bojopocieil. [IpakTuyeckoe 3HaUCHUE.

JdemMoHcTpauus

CxeMblI CTpoeHUsI BOJOPOCIIEH pa3InYHbIX OTAEIIOB.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

N3yueHune BHELIHETO CTPOEHUSI BOAOPOCIIEH.

Tema 3.3. BBICILIME CIIOPOBBIE PACTEHUA

[Ipoucxoxaenue u oOImas XapakTepUCTHUKA BBICIINX pacTeHuil. OCOOEHHOCTH OpraHM3allMd U WUHIUBUIYATbHOTO Pa3BUTHUS BBICHIMX pacTeHui. CropoBbie
pacrenus. OOmas xapakTepucTuka, npoucxoxaenue. Oraen MoxXxoBUAHbBIE, OCOOCHHOCTH OpraHW3alluy, XU3HEHHOTO IHKIA. PacrmpocTpaHeHne u poiib B
6uonenoszax. Otaen [lnayHoBuHBIE; 0COOEHHOCTH OpPraHU3AINH, KU3HEHHOTO LIMKIA. PacipocTpanenue u pojib B

ouoneno3ax. Oraen XBOIEBUIHbIE, 0COOCHHOCTH OpraHU3alluy, )XKU3HEHHOTO IMKiIa. PactpocTpanenue u poib B 6uoneno3ax. Oraen [lanopoTHUKOBHIIHBIE.
[IpoucxoxaeHne 1 0COOEHHOCTH OpraHU3alliy NanopOTHUKOB. JKM3HEHHBIN [IUKII MAMOPOTHUKOB. PacipocTpaneHue u poib B OUOIEHO3aX.

JdemMoHcTpauus

CxeMbl CTPOEHHUS M KU3HEHHBIX LUKIOB MXOB, XBOIIECH U IJIAYHOB, Pa3JIMYHbIE MPEACTABUTEIN MXOB, IVIAYHOB M XBOLICH, CXEMbl CTPOCHUS MalOPOTHUKA;
JPEBHUE NMAIOPOTHUKOBU/IHBIE, CXEMA LIUKJIA Pa3BUTH MAIIOPOTHUKA, PA3IMYHbIE IIPEJCTABUTENN NAIOPOTHUKOBUIHBIX.

JlaGopaTopHble U NpaKTUYecKue padoThl

N3yueHne BHEUIHETO CTPOCHUS MXa.

N3yueHune BHELIHEr0 CTPOEHUS NAalOPOTHUKA.

Tewma 3.4. BBICHIME CEMEHHBIE PACTEHUSA. OTAEJI TOJIOCEMEHHBIE PACTEHUA

[IpoucxoxaeHne u OCOOCHHOCTHM OpraHU3allMd TOJIOCEMEHHBIX pACTEHUIl; CTpPOEHUE Tena, >KU3HEHHbIe (OpPMBI ToJIOCEMEHHBIX. MHOroobpasue,
pacnpocTpaHEHHOCTh T'OJI0CEMEHHBIX, UX POJIb B OMOIIEHO3aX U MIPAKTUYECKOE 3HAYCHHE.

JdeMoHcTpanus

CxeMbl CTPOEHUS TOJIOCEMEHHBIX, LIUKII Pa3BUTHUS COCHBI, PA3JINYHbIE IPEJICTABUTENIN TOJIOCEMEHHBIX.

JlaGopaTopHble U NpPaKTUYecKue padoThl

W3yuenue cTpoeHHUs 1 MHOTOOOPa3Hs TOJIOCEMEHHBIX PAaCTEHUH.

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



[IpoucxoxaeHne U 0COOEHHOCTH OpraHU3aIMH MOKPHITOCEMEHHBIX PACTEHUIl; CTPOSHHE Tela, )KU3HEHHbIE (OopMBbI MOKphIToceMeHHBIX. Kitaccet OiHOI0MbHBIE
u JIBynonbHble. OCHOBHBIE CEMENCTBa MOKPHITOCEMEHHBIX pacTeHUid (2 ceMelcTBa OJHOMONBHBIX M 3 ceMeicTBa ABYIOJBHBIX pacTeHuil). MHoroobpasue,
pacnpocTpaHEHHOCTH IIBETKOBBIX, UX POJIb B OMOIIEHO3aX, B )KMU3HHU YEJIOBEKA U €T0 XO3SIICTBEHHOM JESITEIIbHOCTH.

JdeMoHcTpanus

Cxema cTpoeHHUs IIBETKOBOI'O PAcCTEHMsI; CTPOCHHUS LBETKA, IIUKJ Pa3BUTHS LBETKOBBIX PACTEHUH ([IBOIHOE OIIOJOTBOPEHUE), NMPEACTABUTENN Pa3INYHBIX
CEMENCTB MOKPHITOCEMEHHBIX PACTECHUM.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

N3yueHue cTpoeHHs NOKPBITOCEMEHHBIX PACTECHUH.

PacnioznaBanue Hanbosiee pacrpocTpaHEHHBIX PACTEHUN CBOEM MECTHOCTH, ONPEEIIEHNE UX CUCTEMATUYECKOTO MOJI0KEHUS.

Paznen 4. llapcTBo ’KuBoTHBIE

Tema 4.1. OBLLIAA XAPAKTEPUCTUKA )KMBOTHbBIX

JKuUBOTHBIN OpraHu3M Kak 1es10cTHas cuctema. KiieTku, TkaHu, opraibl 1 CUCTEMbI OPraHOB JKUBOTHBIX. Peryisinus KU3HeIeATeIbHOCTH )KUBOTHBIX; HEPBHAs
W OHAOKPUHHAA pCryJIdlnu. OCO6€HHOCTI/I KUBHECACATCIIbHOCTH ) KUBOTHBIX, OTJIMYAIOIIIHUE UX OT HpeHCTaBHTCHGﬁ APYyrux napCTtB JKUBOH

npupoabl. CucTeMaTHKa KHBOTHBIX; TaKCOHOMHYECKHE KATErOpUM; OIHOKIETOYHBIE M MHOTOKJIETOUHbIE (OECHO3BOHOYHBIE W XOPAOBBIE) >KUBOTHBIE.
B3anmooTHOmEHNs )KUBOTHBIX B 6I/IOII€H038,X; TpO(i)I/I‘-IGCKI/Ie YPOBHHU U LS TATAHUA.

JdeMoHcTpanus

Pacnpenenenne )KMBOTHBIX ¥ paCTEHUH I10 IUIaHeTe: Onoreorpaduvyeckue 00IacTH.

Tema 4.2. IIOALHAPCTBO OJJHOKJIETOYHBIE

06111215[ XapaKTCPUCTHKA HpOCTGfIIHHX. Knerka OJHOKIJICTOYHBIX KHBOTHBIX KakK IIGJIOCTHI)II?I OpraHusM; OCO6€HHOCTI/I oprann3alii KJICTOK HpOCTGfIIHHX,
crenuanbHble opraHoufbl. PasHooOpazue mnpocTedmux M WX pojb B OHMOIEHO3aX, JKM3HM YEJIOBEKAa M €ro XO3SHCTBEHHOW JeATelnbHOCTH. Tum
CapKOXTyTHKOHOCIIBI; MHOTOOOpa3ue (popM CapKOJOBBIX M KTyTHKOBBIX. Tun CIIOPOBHKH, CIIOPOBUKH— TApPA3HTHl YEIIOBEKA M KUBOTHBIX. OCOOCHHOCTH
opranuzanuu npeacrasureneit. Tun Mudyzopun. Muoroodpasue undy3zopuii 1 ux poib B OUOIEHO3aX.

JdemMoHcTpauus

Cxembl cTpoeHHs aMEODBI, IBIIICHBI 3€JI€HOM U HH(DY30pun Ty(DenbKu, MPeICTaBUTENN PA3IMUHBIX TPYIIN OJHOKICTOYHBIX.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

Crtpoenue amEOBbI, SBIIICHBI 3eEHON 1 HHDY30pUH Ty(PenbKH.

Tewma 4.3. IIOALUAPCTBO MHOI'OKJIETOYHBIE

OOmiass xapakTepucTUKa MHOTOKJIETOYHBIX JKUBOTHBIX; THIMbl cUMMETpuu. KileTku M TKaHW >KMBOTHBIX. [IpocTtelinmme MHOTOKIIETOUHbIe— TyOKH; HX
pacnpoCcTpaHEHUE U FIKOJIOTMUECKOE 3HAUECHHUE.

JdeMoHcTpanus

Tunel CUMMCTPHUHN Y MHOT'OKJICTOYHBIX JKUBOTHBIX, MHOFOO6paBI/I€ FY6OK.

Tema 4.4. TUII KUITHEYHOITIOJIOCTHBIE

Oco0eHHOCTH OpraHU3aluy KUIIEYHONOJOCTHBIX. becrnooe u nonosoe pazMHoxeHre. MHOrooOpasue u pacpoCTpaHEHNE KUILEYHOIOJIOCTHBIX; TUAPOUIHBIE,
ciudouIHbIe U KOPAJUIOBbIE MONUIIBL. POJIb B MPUPOIHBIX COOOIIECTBAX.

JdemMoHcTpauus

CxeMa cTpoeHHMs TUIpbl, MEAY3bl U KOJIOHUU KOPAJJIOBBIX MTOJIMIOB. BHEIIHEe U BHYTpEHHEE CTPOEHUE KUIIEUYHONOJIOCTHBIX.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl



W3ydenue miakaToB U TaOIUI, OTPAKAIOIIUX X0/ pereHepaluu y THPBIL.

Tema 4.5. TUII INIOCKUE UEPBU

OcobeHHOCTH OpraHu3anuy IIOCKUX uepBel. CBOOOAHO JKMBYIIUE pEeCHHYHBIE 4epBH. MHOrooOpasue pecHHYHBIX 4YepBEed M MX POJIb B OHOIIEHO3aX.
[IpucnocoOneHus kK mapa3uTU3My y IJIOCKHUX YepBei; kiaacchl CocanblUuKy U JIGHTOUHBIE YEpPBHU.

[loHsiTE O JKM3HEHHOM LUMKJIE; LMKIbI PAa3BUTUS MEYEHOUHOI'O COCANbIIMKAa M Oblubero IenHs. MHorooOpasue IIOCKUX 4YepBed - Mapa3suToB; MEPbI
npoUIaKTUKH Mapa3uTapHbIX 3a00JIeBaHU.

JdemMoHcTpauus

Cxembl CTpOCHHMs TUIOCKMX YepBei, BeAyIIMX CBOOOJHBIN M Mapa3suTUYECKUW 00pa3 ku3HU. Pa3nuuyHble NpeAcTaBUTENN PECHUYHBIX uepBell. CXeMbl
KU3HEHHBIX IIUKJIOB MMEYEHOYHOTO COCATBIINKA M OBIYBETO HETTHS.

JlaGopaTopHble U NpPaKTUYecKue padoThl

JKu3HeHHble HUKIIbI TIEYEHOYHOTO COCATIBIINKA U ObIUbEro LEIHS.

Tewma 4.6. TUII KPYTJIBIE YEPBU

OcoOeHHOCTH OpTaHU3aIK KPYTJIbIX YepBei (Ha MpuMepe YesioBeueckoi ackapuisl). CBOOOIHOKUBYIINE U MAPA3UTUIECKUE KPYTIible yepBu. LK pa3BuTus
YeNI0BEYECKON acKapHIbl; Mephbl MPOPUIAKTUKHI aCKapuI03a.

JdemMoHcTpauus

Cxema CTpOEHHUS U UK PA3BUTHS YEIIOBEUECKONM aCKapH/Ibl.

Pazniunbie CBOOOJHOKHUBYIIHE U TAPa3UTHYECKHE (YOPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble U NPaKTUYecKue padoThl

JKW3HEHHBIN [IUKIT YETOBEYECKOM aCKapH/Ibl.

Tema 4.7. TUII KOJIBYATBIE YEPBU

OcobeHHOCTH OpraHu3alMK KOJIbYAaThIX YepBel (Ha mpuMepe MHOTOIIETHHKOBOTO YEpBsl HEPEWIbl); BTOPUYHAS MOJOCTh Tena. MHOrooOpasue KOJIbYaThIX
YyepBeii; MHOTOIIETUHKOBBIE U MAJIOIIETUHKOBBIE KOJIbYaThle YePBU, MUSIBKU. 3HaAYCHUE KOJIbYAThIX YepBeil B OMOILIEHO3aX.

JdemMoHcTpauus

. Paznuunblie npeacrasurenu tuna Konabuareie yepBu.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

BHemHee cTpoeHne J0KAEBOTO YEPBS.

Tema 4.8. TUII MOJIJIFOCKH

Oco0eHHOCTH OpraHu3allid MOJUTIOCKOB; CMEIIaHHas IMOJOCTh Teida. MHoroodpasue MOJUIIOCKOB; Kiacchl bproxonorue, JIBycTtBopuaThie u ['onoBOHOTHE
MOJUTIOCKH. 3Ha4eHHE MOJUTIOCKOB B OMOIIeHO3axX. PoIb B )KM3HM YeIOBEKa U €T0 XO3IWCTBEHHOH IEATEILHOCTH.

JdeMoHcTpanus

Cxema cTpoeHus1 OPIOXOHOTHX, IBYCTBOPYATHIX M FOJOBOHOTHX MOJITIOCKOB. PazmiuHbIe MpeacTaBUTENH TUIIA MOJITIOCKOB.

JlaGopaTopHble H NPaKTUYecKUe padoThl

Bremnee cTpoeHUE MOJUTIOCKOB.

Tema 4.9. TUII YWIEHUCTOHOI'ME

[Tpoucxoxaenne U 0cOOEHHOCTH OpraHU3alMH WICHUCTOHOTHX. MHOT0OOpa3ne WiICHHCTOHOTHX; Kiaccel PakooOpasnsie, IlaykooOpasusie, Hacekombie u
Muoronoxku. Knacc Pakoo6pasznsie. OO01iasi xapakTepuCTHKa Kjlacca pakooOpa3HbIX Ha MPUMEpPE PEYHOro paka. Beiciiue u Hu3mme paku. MHoroo6pasue u
3HaueHUEe pakooOpa3HbIx B Omoreno3ax. Kiacc IlaykooOpa3nbie. O0Imas xapakTepucTHKa MaykooOpa3Heix. [layku, cKOpnuoHEI, Kienm. MHorooopasue u



3Ha4YeHue naykooOpa3HbIX B 6uoneno3ax. Kinacc Hacekomble. MHOrooGpasue HacekoMbix. O01as XxapakTepuCTHKa Kiacca HAaCEKOMBIX; OTPSAbI HACEKOMBIX C
MIOJIHBIM M HENOJIHBIM IpeBpalieHueM. MHorooOpasue u 3HaueHHe HaCeKOMBIX B OMOLIeHO3aX. MHOTOHOXKH.

JdemMoHcTpauus

Cxema cTpoeHMsI pEYHOro paka. Pas3iuuHble NpeAcTaBUTENM HU3IMIMX M BBICHIMX pakooOpasHbIX. CXxema CTpOEHHs IayKa KpecToBHKa. PasnudHble
npencraButenu kiacca [Taykooopasusie. CXeMbl CTPOCHHS HACEKOMBIX Pa3IMYHBIX OTPSIOB.

JlaGopaTopHble U NPaKTUYecKue padoThl

N3ydeHue BHEUTHETO CTPOEHUSI U MHOT000Opa3Hsl YIEHUCTOHOTUX.

Tema 4.10. TUIT UTJIOKOXXHNE

Obwas xapakmepucmuxa muna. Muozoobpasue uznoxocux; kiaccol Mopckue 36é3061, Mopckue eacu, I'onomypuu. Mnozoobpasue u sxono2uueckoe 3HaveHue.
JdeMoHcTpanus

Cxembl cmpoenus MOPCKOU 36e30bl, MOPCK020 exca u 2onomypuu. Cxema npudonno2o buoyenosa.

Tema 4.11. TUIT XOPAOBBIE. IIOATUII BECYEPEIIHBIE

[TpoucxoxaeHne XOpaOBhIX; MOATUIIBI OecuepenHbIX M MO3BOHOYHBIX. O0mas xapakrepuctuka tumna. [loarun becuepenHble: TaHIETHUK; OCOOCHHOCTH €ro
OpraHM3alMK U PACIIPOCTPAHECHHUS.

JdemMoHcTpauus

Cxema cTpoeHHs JTaHLIETHUKA.

Tema 4.12. IOATUII IIO3BOHOYHBLIE (UEPEITHBIE).HAJIKJIACC PbIBbI

OOwiast xapakTepucTHka Mo3BOHOUHBIX. IIponcxoxkaenue ppi6. OOmas xapakrepuctuka pbld. Kmaccel XpsmeBsle (akyiabl U ckarbl) U1 KocTHble phIOBI.
MHorooOpa3ue KOCTHBIX pbIO: XpALMIEKOCTHBIC, KUCTETEPHIE, JABOSKOABIMIAINE U JTydenépeie. MHOrooOpa3ue BUAOB M YEPThI MPUCTIOCOOIIEHHOCTH K Cpejie
oOuTaHus. DKOJOTMUECKOE U X035 HCTBEHHOE 3HaUEeHUE PhIO.

JdemMoHcTpauus

MHoroo6pasue pbIO.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

OCoO6EHHOCTH BHELIHETO CTPOSHUS PBIO B CBSA3U C 00Pa30M KHU3HHU.

Tema 4.13. KITACC 3EMHOBO/IHBIE

IlepBbie 3emMHOBOnHBIE. OOIIas XapakTepUCTUKAa 3€MHOBOIHBIX KaK IEpPBBIX Ha3eMHBIX I103BOHOYHBIX. becXBocThle, XBocTaTble M Oe3HOrue amduouu;
MHOrooOpasmue, cpena OOMTaHUSA W SKOJOTHYECKHE 0coOeHHOCTH. CTpyKTYpHO (PyHKIIMOHANbHAsh OpPraHW3alUsl 3€MHOBOAHBIX HA MpPHUMEPE JISATYIIKH.
DKoslornyeckas posib U MHOroo0pa3ue 3eMHOBO/IHBIX.

JdemMoHcTpauus

MHoroo6pa3ue ampuOui.

JlaGopaTopHble M IpaKkTHYeCKUEe PadoThl

Oco0EeHHOCTH BHEIIHETO CTPOSHUS JIATYLIKH, CBSI3aHHbIE ¢ €€ 00pa3oM KU3HH.

Tema 4.14. KITACC ITPECMBIKAIOIINECA

ITpoucxoxaenue pentwinid. O61as XxapaKTepUCTHKA IPECMBIKAIOIUXCS KaK MEPBUYHOHA3EMHBIX )KUBOTHBIX. CTPYKTYpHO - (DyHKIMOHAJIbHAS OpraHu3aLus
IIPECMBIKAIOIINXCS HA puMepe siiepulipl. Yenryiiuareie (3Meu, sILEpULIbl U XaMeJIEOHbI), KPOKOIWIBI U uepenaxu. Pacnipoctpanenue u MHoroodpasue gopm
PENTWINHI; TIOJIOKEHUE B SKOJOTMYECKUX CUCTEMAaX. BpiMepIiye rpynsl IPeCMbIKAIOIIUXCSL.

JdemMoHcTpauus



Mnoroo0pa3ue npecmbikaonmxcs. CXeMbl CTPOSHUS 36 MHOBOIHBIX U PENITUIINH.

Tema 4.15. KITACC ITTULIbI

[TpoucxoxaeHne NTHI, MEPBONTHUIBI M WX MPEIKH; HAcTosAmmMe NTUlbl. Kuierpynele, wim Jeraromye, OeCKWIeBble, WU Oerarollue; MUHTBUHBI, WA
11aBarone nTuiel. OCOOCHHOCTH OpraHM3allud U 3Kosorndeckas aup@depeHUUpoBKa JETAOUMX NOTHL (ITULBI Jeca, CTeNed W IMyCTbIHb, OTKPBITHIX
BO3AYIIHBIX MMPOCTPAHCTB, 00JIOT, BOZOEMOB 1 ToOepexuid). OXpaHa U MPUBJICYCHUE NITHUII, JOMAITHUE NTHIBI. POJb NTHII B IPUPOJE, )KU3HU YETIOBEKa U €ro
XO3MCTBEHHOM IESATEIBbHOCTH.

JdemMoHcTpauus

Mnoroo0pasue ntuiu. CXxeMbl CTpPOSHHSI PENTUIIMN U IITHULI.

JlaGopaTopHble M IpaKkTHYeCKUEe PadoThl

Oco6eHHOCTH BHELTHETO CTPOSHUS NTHII, CBSI3aHHbBIE ¢ UX 00PAa30M JKU3HU.

Tema 4.16. KITACC MJIEKOITMTAIOIINE

ITpoucxoxaenne miekonuraronmx. IlepBo3Bepu (yrkoHoc u exuana). Husmme 3Bepu (cymuatsie). Hactosmme 3Bepu (rutaneHTapHble). CTPYKTYypHO -
(byHKIMOHATBHBIE 0COOEHHOCTH OpPTaHU3aIlMM MIICKOMTAIONINX HA MpUMepe co0aku. DKOJOTHUYECKasi POJIb MIICKOMUTAIOMINX B MPOIECCEe Pa3BUTHS )KUBOM
IpUPOJBI B KaltHO30MCKON 3pe. OCHOBHbBIE OTPA/bI IUTALEHTApHBIX MiekonuTaomux: Hacekomosiiuele, Pykokpsuibie, ['pei3yHsl, 3aiinieo0paszHble, XHIHbIE,
Jlacronorue, KurooOpasusie, HenapHokonsitasle, [lapuokoneiThble, [Ipumate! 1 ap. 3HaueHHE MIEKONUTAIOIINUX B IPUPOJIE U XO3NUCTBEHHON J1€ATEIbHOCTU
yenoBeka. OXpaHa IIeHHbIX 3Bepeil. JlomaliHue MiiekonuTarolye (KpymHbli 1 MEJIKHIA poraTelii CKOT U IpYTHe CelIbCKOXO035HCTBEHHBIE )KUBOTHBIE).
JdemMoHcTpauus

MHoroo0pa3ue miekonutarouux. CXxembl CTPOCHUS PENTHINN U MIIEKOIUTAIOLIHX.

JlaGopaTopHble M IpaKkTHYeCKUEe PadoThl

N3ydeHnne cTpoeHUs: MIIEKOITUTAIONIHX.

Pacnio3HaBaHue KUBOTHBIX CBOEH MECTHOCTH, ONPEACIICHUE UX CUCTEMATUYECKOIO ITOJIOKEHNUS U 3HAYECHHUSI B )KM3HU YEJIOBEKa.

Pa3zgea S. Bupycol

Tema 5.1. MHOI'OOBPA3UNE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXAEHNA BUPYCOB

OOmias xapakrepucTuka BUpycoB. Mcropus ux orkpeitusa. CTpoeHHe BUpyca Ha Ipumepe BHpyca TabayHOM Mo3auku. B3aumopeicTBue BUpyca M KIIETKH.
Bupycsl — Bo30yauTenu onacHbIX 3a0oneBanuii yenoseka. [Ipodunakruka 3aboneBanus rpunmom. [IporcxoxaeHne BUPyCoB.

JdeMoHcTpanus

CxeMbl, OTpakaroIfe IpoIecC pa3BUTHSI BUPYCHBIX 3a00JI€BaHUH.

3akJroueHue

OcobeHHOCTH OpraHU3ald 1 MHOTOO0pa3ne )KUBBIX OpraHu3MoB. OCHOBHBIEC 00JIaCTH MPUMEHEHUS OMOJIOTHYECKUX 3HAHUH B MIPAKTHUKE CEICKOTO XO035ICTBa,
B PsiZie OTpaciiel MPOMBIIIJIEHHOCTH, IPU OXPAHE OKPY KAIOIIEH CPElIbl U 310POBbs YEIIOBEKA.

Buosorus. Yenosek. 8 kiace
Pa3gen 1. MecTo yejioBeKka B CHCTeMe OPraHU4YecKoro Mupa
YesnoBek Kak 4acTh KUBOW MpUpPOAbl. MecTo 4eloBeKka B CUCTEME OPraHMYecKOro Mupa. UepTsl CXOJCTBAa YeJIOBEKAa M KUBOTHBIX. CXOJCTBO M pazauyus
YeJI0BEKa U 4eJI0BEK0OOpa3HbIX 00e3bsiH. UenoBek pa3yMHbIH.
JdeMoHcTpanus
Ta6J'II/IIII)I, CXCMbI, PUCYHKH, pAaCKPBIBAIOIINEC YCPThI CXOJACTBA YCIIOBCKA U )KUBOTHBIX.



Paznen 2. [lpoucxoxkiaenue yejioBeka

buonornueckue M comnuangbHble (HAKTOPhl AHTPONOCOLMOTEHE3a. JTalbl aHTPONOreHe3a M (akTOpbl CTAaHOBJIEHUS 4YelloBeKa. Pacbl yenoBeka, MX
IIPOUCXOXKACHHUE U €IUHCTBO.

JdeMoHcTpanus

N300pakeHne MpeacTaBUTENEH pa3IMuHbIX pac YeloBeKa.

Pa3zpnen 3. Kparkasi ucropusi pa3BuTHS 3HAHUH 0 CTPOCHUH M (PYHKIUSIX OPraHU3MA YeJI0BeKa

Haykwu o yenoBeke: anatomusi, pusmnonorusi, rurueHa. Bennkue anatomsl u Gusmnonoru: ['unmokpat, Knasauii 'anen, Anapeac Besanuid.

JdeMoHcTpanus

[TopTpeTsl BEMUKUX yU4EHBIX— aHATOMOB U (PHU3UOJIOTOB.

Pa3zpnen 4. O0mmii 0030p cTpoeHus U pyHKIMI OPraHu3Ma 4Yea0BeKa

Knerounoe crpoenue opranusma. TkaHu: SNUTENNAIbHbIE, COEIUHUTENBHbIE, MbIIlIEYHbIE, HEpBHAs. OpraHbl 4yeinoBeyecKoro opranusma. CUCTEMBbl OPraHOB.
B3auMocBsA3b OPraHoOB U CUCTEM OPraHOB KaK OCHOBA F'OMEOCTa3a.

JdemMoHcTpauus

CXxeMblI CTPOEHHS CUCTEM OPIaHOB YEJIOBEKA.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

N3y4yeHre MUKPOCKOIIMYECKOTO CTPOCHUSI TKAHEH.

Pacrnio3naBanue Ha Ta0NMHUIIaX OPTaHOB M CUCTEM OPTaHOB.

Pa3pnen 5. Koopaunauus u peryasinus

I'ymopanbHast perynsus. XKenessl BHyTpeHHEH cekpennu. [ OpMOHBI ¥ X POJIb B 0OMEHHBIX Iporieccax. HepBHO - TyMoOpanbHast peryJIsiusl.

JdeMoHcTpanus

Tabnuiel, WUTIOCTPUPYIOIIME SHIOKPUHHBIE XKene3bl. Dororpaduu OONBHBIX C PA3TUYHBIMA HAPYHICHUSMH (YHKIHMHA SHIOKPUHHBIX >kené3. HepBHas
perynsanus. 3HaueHHe HepBHOW cucTeMbl. LleHTpanbHas u nepudepuyeckas HEpBHblE CUCTeMbl. BereraTuBHas M comMaThyecKas 4acTU HEPBHOW CHCTEMBI.
Pednexc; npoBenenne HepBHOTO UMITyabca. CTpoeHue u (PyHKIIUH CIMHHOTO MO3Ta, OTAEIIOB rOJOBHOT0 Mo3ra. bonbmre momymapus ronosHoro mosra. Kopa
OosbIIMX HOJyHIapuil. 3HaueHHe KOpbl OONBIIMX MOJyHIapuil U €€ CBS3M C APYIMMH oThesnamMu Mosra. OpraHbl 4yBCTB (QHAJIM3aTOPhl), UX CTPOEHUE U
¢bynkuuu. Ctpoenue, GyHKIMH M TUTHEHA opraHoB 3peHus. CtpoeHne U GyHKIMH opraHoB ciyxa. [lpexynpexnenue HapymeHuit ciryxa. Opransl ocs3aHus,
BKyca, 00OHsIHUsA. | urneHa opraHoB 4yBCTB.

JdemMoHcTpauus

MynsK TOJIOBHOTO MO3Ta.

JlaGopaTopHble M IpaKkTHYeCKUe PadoThl

M3yueHue roJoBHOro Mo3ra 4esoBeka (1o MyJisKam).

N3ydeHue usMeHeHus pazmepa 3padka.

Paznen 6. Onopa u nBu:KeHHe

Ckerner 4enoBeKa, €ro OTIENbl: OCEBOM CKEJNET, CKEJIET MOACOB KOHeUHOCTeH. OCOOEHHOCTH CKeleTa YeJIOBEKa, CBSI3aHHBIE C TPYIOBOM JEATEIbHOCTHIO U
npsMoxoxaeHneM. CocTaB M CTpoeHUe KOocTel: TpyOuaTble u ryouaTsie KocTu. Poct kocreil. Bo3pacTHble n3MeHEHHs B CTPOCHUU KOCTEeH. THUIbI COeMHEHUs
Bo3pacTHble n3MeHeHHs B CTpOEHUM KocTeil. Tumbl coequHeHns KocTeid. 3a00IeBaHus OMOPHO - JBUTaTEeIbHON CHCTEMBI M WX MPOQHIAKTHKA. MbImedHas
cucrema. CtpoeHue u pa3BuTHe MbIL. OCHOBHbIE TPYNIbI MbIIL, UX (yHKIMU. PaGoTa MBI, cTaTHYecKas W JWHAMHU4ecKass Harpy3ku. Poib HepBHOM



CUCTEMBI B PETYJISIIIUK paOOThI MBIIII. Y TOMJICHHUE MBIIII, POJIb AKTUBHOTO OT/IbIXa B BOCCTAHOBJICHUH aKTMBHOCTH MBILICYHON TKaHU. 3HaUYeHUE (HU3NUECKOI
KYJIbTYpPBI ¥ pexXUMa TPyJa AJsl IPaBUILHOTO (OPMHUPOBAHUS OTIOPHO - TBUTATEILHOM CUCTEMBI.

JdemMoHcTpauus

Ckener yenoBeka, OTAENbHbIX KocTel. Pacniuiibl kocTei.

[Tpuémbl okazaHus EPBOM OMOIIM IIPH MOBPEKACHUAX (TPaBMax) ONOPHO - ABUTATEIbHON CUCTEMBI.

JlaGopaTopHble U NPaKTUYecKue padoThl

N3ydeHue BHELTHETO CTPOEHUSI KOCTEH.

N3mepenne Macchl U pocTa CBOEr0 OpraHu3Ma.

BrisiBneHe BIUSHUS CTATUUECKON M TMHAMUYECKON Harpy3Ky Ha yTOMJICHUE MBIIIII.

Paznen 7. BuyTpeHusisi cpeaa opranu3ma

[lonsiTne «BHYTpEHHsIA cpena». TkaHeBas )KHUKOCTb.

KpoBs, €€ cocTaB u 3HaueHHE B 00ECIICUCHUH KU3HEACITEIbHOCTU OpraHnu3Ma. KieTouHble 3IeMeHThI KPOBU: SPUTPOLMTHI, TIEHKOIUTHL, TpoMOouThl. [T1azma
kpoBu. CBéprhiBanue KpoBu. [ pymmbl kpoBu. Jlumda. Ummynurer. Madexkunonnsie 3adoneBanus. [IpenynpenurensHple mpuBUBKU. [lepenuBaHuie KpOBH.
JlonopctBo. 3nauenue pabom JI. [lacmepa u U. U. Meunuxosa 6 obnacmu ummyHumema.

JdemMoHcTpauus

Cxembl U TaOIUIIBI, MTOCBAIIEHHBIE COCTABY KPOBH, TPYIINIaM KPOBH.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

N3yueHrne MUKpOCKOIIUYECKOTO0 CTPOEHUSI KPOBHU.

Pa3nen 8. Tpancnopr BemecTB

Cepatie, ero CTpoeHHE U PETYIISILHS 1eATeIbHOCTU. bonbiol u Manblii Kpyru KkpoBooOpaienus. Jlumdoodpamenue. J[prkenue kposu no cocyaam. Kpossinoe
nasieHue. 3a00JIeBaHNs OPTaHOB KPOBOOOPAIICHHS, UX TPEAYIPEKICHHUE.

JdeMoHcTpanus

Monens cepaua yenoBeka. TaOauIbl U CXEMbI, HIUTIOCTPUPYIOLINE CTPOCHUE KIETOK KPOBU U OPraHOB KPOBOOOpAILIEHNUS.

JlaGopaTopHble U NpPaKTHYecKue padoThl

N3mepenune KpoBSHOIO /1aBJIEHUS.

Ornpezenenue mynbca v MOJACYET YMCia CEPJICYHBIX COKpAICHUH.

Paznen 9. /Ibixanue

[ToTpebHOCTH OpraHn3Ma 4yeloBeKa B KHCIopoae Bo3ayxa. Opransl AbIXxaHus, UX cTpoeHue. JlpixarenpHble ABKeHus. ['a3000Men B n€rkux, Tkanax. [lepenoc
ra3oB 3pUTPOLUTAMHU U IU1a3Moi KpoBH. Perynsanus asixanus. UckyccTBeHHOE AbixaHue. ['oi1ocoBoii anmnapar.

JdeMoHcTpanus

Mopaenu ropranu, JIETKUX.

JlaGopaTopHble H NPaKTUYecKUe padoThl

Ornpenenenre 4aCTOTHI AbIXaHUS.

Paznen 10. [InmeBapenue

[TuTarenbHbIe BeIIeCTBAa M MHILIEBbIE MPOMYKTH. [loTpeOHOCTH uenoBeKa B MUIIE M MUTATENbHBIX BemecTBax. Buramunsl. [IumeBapenue. CtpoeHue u
GyHKIIMU OpraHoB muiieBapeHus. [IuieBapuTensHbie jKeNne3bl: MeYeHb W MOJpPKENyI0uHas jkene3a. DTambl MpoLeccoB nuileBapenus. Mcecnedosanusa U. 11.
llasnosa 6 obracmu nuwesapenus.



JdeMoHcTpanus

Penbednas Mojenb BHYTPEHHUX OPraHOB YeIOBEKa.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

BoznelicTBue xemyJ04HOr0 coKa Ha OETKU, CIIFOHBI — Ha Kpaxmall.

Omnpenenenre HOPM palliOHATILHOTO MUTAHUS.

Paznen 11. O0OMeH BelecTB U SJHEPIUM

OOmiast xapakTepucTUKa oOMEeHa BemecTB W dHepruu. [lnacTudeckuil u sHEPreTHUecKuii 0OMeH, WX B3aUMOCBS3b. BUTaMHHBI, HX POJIb B OOMEHE BEIIECTB.
['unoBuramuHoO3. ['nnepBUTaMUHO3.

Paznen 12. Boinenenue

Koneunble npoaykTel oomMena BemecTB. Opranbl Beinenenus. [louku, ux crpoenue u ¢pynkiuu. O6pasoBanre Moun.Poib KOXU B BBIBEIEHUU U3 OpraHU3Ma
IIPOJYKTOB OOMEHA BEIIECTB.

JdeMoHcTpanus

Mopeins noyex.

Pa3znen 13. [lokpoBbI Te1a

CrpoeHre W (QYHKIMH KOXHU. Pollb KOXKHM B TEIIOpPETyNSnHH. 3akaivBaHue. | urueHudeckue TpeOOBaHUS K ojexiae, oOyBU. 3a0oJjieBaHUS KOXKH U UX
MpeIynpexaeHHe.

JdemMoHcTpauus

CxeMmbl, WITIOCTPUPYIOIINE CTPOSHUE KOKHBIX TOKPOBOB Y€JIOBEKA, POU3BOJIHBIE KOXKHU.

Pasnen 14. PasmHo:keHue U pazBuTHe

Cucrema OpraHoB pa3MHOXEHHUA: CTpoeHHe W rurueHa. OmnogorBopeHue. BHyTpuyTpoOHOe pas3BuTHe, pojasl. Jlakranusa. Poct u pa3Butue peOEHKA.
[ImanupoBaHue ceMbu.

Pa3znen 15. Boiciasi HepBHasi 1eATEIbHOCTD

Pednexc — ocHoBa HepBHOU nesitenvHOCTH. Hccnedosanus U. M. Ceuenosa, HU.11. Ilasnosa, A. A. Yxmomckoeo,ll. K. Anoxuna. Bunsr peduexcoB. @opmbl
noBeieHus. OcoOEHHOCTH BBICIICH HEPBHOW JESATENbHOCTH U MOBeAeHUs yenoBeka. [lo3naBarenpHbie mporecchl. Topmoskenue. Turbl HepBHOI cucTeMbl. Peus.
Mpienne. Co3nanue. buonorndeckue putmbl. CoH, ero 3HaueHue W rurveHa. ['mruena ymcrBeHHoro tpyaa.llamsrs. DOmommn. OCOOEHHOCTH TCHUXUKU
YeNoBeKa.

Paznen 16. YesioBek U ero 310poBbe

Cobmro/ileHue CaHUTapHO - TUTHEHHMYECKUX HOPM M TMPaBUI 3I0poBOro oOpasza xu3Hu. OkazaHue NEpBOM M0BpadyeOHON MOMOIIM HpPHU KPOBOTEUEHUH,
OTpaBJICHUH YTapHBIM Ta30M, CIACEHWH YTONAIOIIEro, TPaBMax, OXKOraxX, OOMOPOKEHUHU. YKpPEIJICHHE 30POBbS: JIBUTATEIbHAs aKTHBHOCTH, 3aKaJHBAaHHUE.
@DaKkTOphl PHCKA: CTPECCHI, TUIOJAMHAMUA, TepeyToMieHHe. BpeaHble MPUBBIUKH, WX BIUSHUE Ha 3/I0pOBbe 4deloBeKka. UeloBeK M OKpysKaromas cpena.
Oxpyxarolas cpefia Kak MCTOYHUK BellecTB U sHepruu. Cpena oouranus. [IpaBuia noseeHus yeoBeka B OKpyXKarouiei cpee.

JlaGopaTopHble H NPaKTUYecKUe padoThl

N3ydenue npuéMOB OCTAHOBKH apTEPUATIBLHOIO U BEHO3HOTO KPOBOTEUEHHUIA.

AHanu3 1 olleHKa BIUSHUS HA 3I0pOBbE YeloBeKa (haKTOPOB OKPYKAIOIIEH CpeIbl.

Buosaorus. O6mue 3aKk0HOMEPHOCTH. 9 KJ1acce
Beenenue



MecTto Kypca B CUCTEME €CTeCTBEHHOHAYUHBIX JAUCLUIUIMH, a Takke B OMOJIOrndyeckux Haykax. Llenn u 3agaum Kypca. 3HaueHHe IpeameTra AJs MOHUMAaHUs
€IMHCTBA BCEro )KMBOTO U B3aMMO3aBHCUMOCTHU BCEX YacTei Orocdepsl 3emin.

Paznea 1. CtpykTypHasi opranu3anus ’KUBbIX OPraHU3MOB

Tema 1.1. XUMUYECKA OPITAHU3ALIMA KIIETKH

DNEeMEHTHBIN COCTaB KJIETKHU. PacpocTpaHEHHOCTH JIEMEHTOB, UX BKJIAJ B 00pa30BaHUE KUBOM MaTepuu U OOBEKTOB HEKUBOM MPHUPOAbl. MaKpO3JIEMEHTHI,
MHUKPOJIEMEHTHI; UX BKJIaJ] B 00pa30BaHHE HEOPTaHUYECKUX M OPraHMYECKHUX MOJEKYN >KMBOro BemiecTBa. Heopranuueckue MoJeKysbl KUBOIO BELIECTBA.
Bopa; e€ xummueckue cBoiictBa u Oumonormueckas posib. CoJdM HEOPraHWYECKHUX KHCIOT, MX BKJIAJ B OOECIEYEHHE IPOLECCOB >KU3HEICITEIHHOCTH WU
noJiiep>kaHue romeocTasa. Pojb KaTHOHOB W aHMOHOB B OOECIIEUEHUHU INPOLIECCOB JKU3HEAEATENbHOCTH. OCMOC U OCMOTHYECKOE JaBJIEHHE; OCMOTHYECKOE
MIOCTYIUIEHHE MOJIEKYJ B KieTKy. OpraHudyeckue MoJIeKysbl. buonormdeckue mnoiumepbsl — O€NIKH; UX CTPYKTypHas opranuszauus. OyHKIMM OEIKOBBIX
MOJIEKYJI. YTJIEBO/IbI, UX CTPOEHUE U Ouojoruyeckas posib. JKupbl — OCHOBHOW CTPYKTYPHbIN KOMIIOHEHT KJIETOYHBIX MEMOPaH U UCTOYHMK 3Hepruu. JJHK—
MOJIEKYJIbI HacnencTBeHHocTH. Pemymmukanus JIHK, mepenmada HacnencTBeHHON MH(OpMAaMy W3 TOKOJCHUS B IMOKoJieHHWe. llepenava HacieacTBEHHOU
uHbopMaLuu U3 spa B qutoruiazmy; Tpanckpunuus. PHK, e€ crpykrypa un pynkuuu. Madopmannonssle, TpaHCopTHbIE, pubocomansHbie PHK.
JdemMoHcTpauus

O6némuas monens JJHK.

Tema 1.2. OBMEH BEHIECTB U [IPEOGPA3OBAHUE SHEPT'MU B KJIETKE

OOMmeH BeliecTB U IpeoOpa3oBaHUE HEPrUM B KJETKe. TpPaHCHOPT BELIECTB uepe3 KIEeTOyHylo MeMOpaHy. IIuHO - u ¢arouurto3. BuyTrpukierounoe
MUIIEBApPEHUE U HAKOIJICHUE YHEPTUH; PACIEIUICHUE TITIOK03bl. BHOCHHTE3 OENTKOB, )KHPOB U YIIIEBOIOB B KIIETKE.

Tema 1.3. CTPOEHUE 1 ®YHKINHN KJIETOK

[Ipokapuoruueckue kieTku: popma u pasmepsl. Llutomnazma GakrepuanbHoi kieTku. Opranusanus meradoin3ma y Hnpokapuot. ['eHernyeckuil anmapar
6akrepuii. CriopoobpazoBanue. PasmHoxxenue. MecTo U poiib MpoKapuoT B OHOIEHO3aX. DyKkapuoTudeckas kieTka. L{uToria3sma 3ykapuoTH4eCKO KIIETKU.
Oprasesisl TUTOIUIa3MBbI, UX CTPYKTYpa U pyHKuuu. LluTockener. BkitoueHus: 1 UX poib B METa0OIN3ME KIIETOK.

KnerouHoe siipo — LEHTp YIpaBJIEHUS >KU3HEICATEIbHOCTbIO KJIETKH. CTPYKTYphl KJIETOYHOIO sjpa: sjepHas 00O0JOYKa, XPOMATHH (IeTepOXpOMaTHH),
aapbimko. OcoOOEHHOCTH CTPOCHHS pacTUTEeNbHOU KieTku. Jlenenue kiuetok. Kierkn B MHOTOKIETOUHOM opranu3me. [lonsatue o nuddepeHnupoBke KIeToK
MHOTOKJIETOYHOT'O Opranu3Ma. MUTOTHUeCKui LuKI: uHTepdasza, peaymmmkanus JHK; muros, $hazsr MutoTHUECKOro AeaeHus U mpeoOpa3oBaHusl XPOMOCOM.
Buonornvecknii cMbIC M 3HaYeHHE MHTO3a (OECIIONIOe Pa3MHOXKEHHE, POCT, BOCIIOJIHEHHE KIETOYHBIX MOTEPh B (PU3MOIOTMYECKHX M MATOJIOTMYECKHX
ycnoBusax). Kierounas Teopusi cTpoeHusi OpraHu3MOB.

JdemMoHcTpauus

[IpyHIMIIHATBHBIE CXEMBI YCTPONCTBA CBETOBOI'O U 3JIEKTPOHHOIO MHUKpockomna. Mozaenn kineTku. CxeMbl CTPOCHMsI OPraHOMIOB PACTUTEIILHON U KUBOTHOM
KJIeTOK. MuKponpenaparsl KI€TOK PACTEHUH, )KUBOTHBIX U OJHOKJIETOYHBIX IpO0B. CxeMa MUTOTHYECKOTO JIE€JIEHUS KIIETKU.

JlaGopaTopHble U NPaKTUYecKue padoThl

N3yuenue kieTok OakTepui, paCTeHUI U )KUBOTHBIX HA TOTOBBIX MUKpOIpEnaparax.

Pasnen 2. PazMHOXkeHHe M HHAUBHAYAIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 2.1. PASMHOXEHUE OPI"AHM3MOB

CymHocts U (DOpMBI Pa3MHOXKEHUSI OpraHM3MOB. becronoe pa3MHOXKeHHE pacTeHHUH M KUBOTHBIX. [lojoBoe pa3MHOXKEHHE >KMBOTHBIX M pacTEHUl;
o0pa3oBaHMe TOJOBBIX KIETOK, OCEMEHEHHE M OIUIOAOTBOpPEeHME. bromornveckoe 3HaueHHE MOJOBOTO pa3MHOXeHUs. I'amerorenes. [lepuoabl oOpa3oBaHus
IIOJIOBBIX KJIETOK: pa3MHOKEHHE, POCT, CO3peBaHMe (MeH03) U (opMUpPOBaHKE MOJIOBBIX Ki1eTOK. OCOOEHHOCTH criepMaToreHesa

u oBoreHesa. OmIo0TBOpEHUE.



JdeMoHcTpanus

[Tnakatel, WITIOCTPUPYIOIIKE CIIOCOOB! BEreTaTUBHOIO Pa3MHOKEHMSI IJI0J0BBIX IEPEBbEB U OBOLIHBIX KYJIbTYp. Mukpompenaparsl siineknerok. @ororpaduu,
OTpakarolye pa3Hoo0pa3re IMOTOMCTBA Y OAHOM Maphl pOIUTENEH.

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

OMOpUOHaNbHBIA nepuox pa3BuTUs. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHMs; 00pa3oBaHHE OJHOCIOMHOIO 3apojpllla — OnacTynsl. lacTpyssiuus;
3aKOHOMEPHOCTH 00pa30BaHUs JIBYXCIOMHOIO 3apoabliia— ractpyJsl. IlepBuuHbIil opranoreHes u fanpHeimas audQepeHunpoBKa TKaHEH, OpraHOB U CUCTEM.
[ToctamOproHaNbHBIA TIepHOA pa3BUTHS. DPOPMBI MOCTIMOPHOHAILHOTO TEpHOoAa pa3BUTHA. HempsmMoe pas3BUTHE; MOTHBIA W HEMOJIHBIA MeTamopdos.
buonoruueckuii cmbici pa3Butus ¢ MeramopdosomM. [Ipsmoe passutue. Crapenue. O0mmuye 3aKOHOMEPHOCTH pa3BUTHs. buorenernueckuil 3akoH. CxoacTBO
3apojibliieil U SMOpUOHAIbHAS TUBEpreHIus npu3HakoB (3akoH K. bapa). buorenernyeckuii 3axon (3. ['ekkens u @. Mroiep). Pa6oter A. H. Ceepmosa 06
SMOPHOHAILHOW U3MEHUHBOCTH.

JdemMoHcTpauus

Tabnuiel, ULTIOCTPUPYIOLIUE Mpoliecc MeTaMop(do3a y 6eCro3BOHOUHBIX (KECTKOKPBUIBIX M YEHIYyHYaTOKPBUIBIX HACEKOMBIX) U MO3BOHOYHBIX (amQuoOuii).
TaOnuis1, oTpakarolue cX0ACTBO 3apO/IbILIECH T03BOHOYHBIX KUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTHU HACJIEJJOBAHUA ITPU3HAKOB

Otkpeitre . MeHneneM 3aKOHOMEPHOCTEH HaclelTOBaHMsS NPU3HAKOB. [ MOPHIOIOTHYECKUT METOZ HW3YyYeHHUs HacleACTBEHHOCTH. MoHOrmOpuaHoe u
NOJUruOpuaAHOe cKpemrBanue. 3akoHbl Menzens. He3aBucuMoe U cleruieHHOe HacienoBaHue. ['eHeTnueckoe onpezeneHue moja. 'eHOTUN Kak LeIoCcTHas
cucrema. B3aumoseiicTBie ajuleIbHBIX M HEAJUIETIbHBIX T€HOB B OIPEAEICHUH PU3HAKOB.

JdeMoHcTpanus

PopnocnoBHble. XpOMOCOMHBIE aHOMAJIMU YEJIOBEKA U UX (DEHOTUIHYECKHUE IPOSBICHUS.

JlaGopaTopHble H NPaKTUYecKUe padoThl

Pemrenne reHeTu4ecKux 3a1a4 U COCTABICHUE POIOCIOBHBIX.

Tema 3.2. BAKOHOMEPHOCTU UBMEHYNBOCTU

OcHoBHbIE (POPMBI U3MEHUYHUBOCTHU. [ 'eHOTUIIMYECKAss U3MEHYMBOCTh. MyTanuu. 3HaueHre MyTaluil s OPAaKTUKU CEJIbCKOIo X03siiicTBa U OMOTEXHOJIOTHUH.
KomOuHaTHBHAs N3MEHUYUBOCTh. DBOIIOLIMOHHOE 3HaYeHHE KOMOMHATUBHONW M3MEHUUBOCTU. DeHOTHIHNYECKas], WM MOAU(DUKALMOHHAsS U3MEHYMBOCTh. Poib
YCJIOBUM BHEIIHEHN CPEJIbl B PA3BUTHH U MIPOSIBJICHUU IIPU3HAKOB U CBOWCTB.

JdeMoHcTpanus

[Tpumepsl MOAMPUKATMOHHON U3MEHYUBOCTH.

JlaGopaTopHble U NPaKTUYecKue padoThl

[TocTpoeHue BapualiiOHHOM KpUBOH (pa3Mephl JTUCThEB PACTEHUM, aHTPOIIOMETPUUECKHE JaHHbIE YUaIIUXCS).

Tema 3.3. CEJIEKLIS PACTEHHMU, )KUBOTHBIX 1 MUKPOOPI'AHU3MOB

LleHTpBI MPOMCXOXKIEHUSI U MHOT000pasusi KyJIbTYpHBIX pacteHuit. Copt, mopona, mramMm. MeTOAbl CeNeKIMH PACTeHWH M JKUBOTHBIX. JlOCTIDKEHUS U
OCHOBHBIC HAIIPaBJICHHUsS COBPEMEHHOW CENEKUMHU. 3HA4YCHHE CEIEKUMU Ul Pa3BUTHUS  CEIbCKOXO3SMCTBEHHOIO IIPOM3BOJCTBA, MEIHULIMHCKOM,
MHUKPOOHOIOTUYECKON B JPYTUX OTPACIICH MPOMBIIUICHHOCTH.

JdeMoHcTpanus

CpaBHUTENIBHBIN aHATU3 MOPOJ JIOMAILIHUX JKUBOTHBIX, COPTOB KYJIBTYPHBIX pPAacTeHUH M MX AUKUX npeaxoB. Kosuekuuu u npenaparsl COPTOB KyJIbTYPHBIX
pacTeHuil, OTIMYAIOIIKUXCSI HAUOOJIbLIEH TI010BUTOCTHIO.

Pazjen 4. DBosouns ;KUBOro Mupa na 3emie



Tema 4.1. MHOI'OOBPA3UE XXMBOI'O MUPA. YPOBHU OPTAHU3AIINM 1 OCHOBHBIE CBOVCTBA XXUBBIX OPI'AHU3MOB

YpoBHM OpraHuzaluy >KU3HU: MOJIEKYJISIPHO - TEHETHUYECKUHM, KIIETOYHBIM, TKAaHEBBIM, OPIraHHBIA, OPraHU3MEHHbIH, IOMYJSALHUOHHO - BUIOBOM,
ouoreoneHoTnyeckuii M Onochepuslii. ENMHCTBO XUMHUYECKOTO COCTaBa )KMBOM MaTEpUH; OCHOBHBIE TPyl XUMHYECKHX dJIEMEHTOB U MOJIEKYJI, 00pa3yromue
KHUBOE BellecTBO Ouocdeprl. KineTtouHoe cTpoeHHne opraHu3MoB, Hacenstommx 3emiato. OOMEH BEIIECTB M CaMOPETYJNSIHs B OUOJOTMYECKUX CHUCTEMaXx.
CamoBocCTIpou3BeIeHUE; HACIEACTBEHHOCTh M W3MEHYHMBOCTh KaK OCHOBA CYIIECTBOBAaHHWsS >KMBOM Martepuu. Poct m pasBurue. PazmpaxxumocTs; (Gopmer
n30UpaTenbHOM peakluyd OpraHM3MOB Ha BHEIIHHE BO3ACUCTBUS. PUTMUYHOCTH MPOLIECCOB KU3ZHEACSITENbHOCTH; OMOIIOTMYECKHUE PUTMBI U UX 3HAUYCHHUE.
JIMCKPETHOCTh JKMBOTO BEIIECTBA M B3aUMOOTHOILIEHHS YacTH W IENIOr0 B OMOCHUCTEMax. DHEPro3aBHCHMOCTH KHBBIX OPraHU3MOB; (OPMBI MOTPEeOICHUS
sHepruu. L{apcTBa kMBOM MPUPOIBL; KpaTKas XapaKTePUCTHKA €CTEeCTBEHHOM CUCTEeMBbI KilacCU(UKAIIUY KUBBIX OPraHu3MOB. BunoBoe pasHooOpasue.
JdemMoHcTpauus

CxeMbl, OTpakarouue CTPYKTYpPbl LIAPCTB KUBOU MTPUPOJIBL.

Tema 4.2. PA3BUTUE BUOJIOTUU B JIOJAPBUHOBCKUI ITEPHO/]

Pazeumue oOuonocuu 6 oodapsunosckuii nepuoo. I'ocnoocmeo 6 Hayke npedcmagieHuti 00 «UHAYATLHOU YeLecO0OPAZHOCMUY U HeUIMEHHOCU JHCUBOU
npupoovl. Pabomur K. Jlunues no cucmemamuxe pacmenuii u scusomuulx. Ieonoyuonnas meopus XK. b. Jlamapka.

JdeMoHcTpanus

buoepapuu yuénvix, snécuux 6xnao 8 pazgumue 360110YUOHHLIX uoell. Kuszno u desmenvrnocms JK. b. Jlamapka.

Tema 4.3. TEOPUS U. JAPBUHA O ITPOMCXOXKJIEHUU BUJJOB ITYTEM ECTECTBEHHOI'O OTEOPA

[Ipennocbuiku BO3HMKHOBEHMsI yueHus Y. JlapBuHa: JOCTHMXKEHHS B O0JIaCTHM €CTECTBEHHBIX HAyK, SKCIEeOUUUOHHBbIM MmaTtepuan Y. [lapBuna. Yuenue Y.
JlapBuHa o0 wuckyccTBeHHOM otTOope. Yuenue Y. JlapBuHa o ecTecTBeHHOM oTOOpe. Bum—-siemeHTapHas 5BOJIONUMOHHAA eAuHMIA. BceoOmas
WH/IMBUyaIbHAs N3MEHUYMBOCTh M U30BITOUHAS YUCIEHHOCTh MOTOMCTBA. bopr0a 3a cylecTBOBaHHE M €CTECTBEHHBINH 0TOOP.

JdeMoHcTpanus

buorpadus Y. lapsuna. MapmpyTt n koHKpeTHbIe Haxoaku Y. JlapBiuHa BO Bpemsl ImyTeniecTBrs Ha Kopabiie «buriby.

Tema 4.4. TIPUCITOCOBJIEHHOCTH OPTAHM3MOB K YCJIOBUAM BHEIIHEN CPEJbI KAK PE3YJIbTAT JAEWCTBUS ECTECTBEHHOI'O
OTBOPA

[IpucnocoOutenbHble 0coOeHHOCTH cTpoeHus. [lokpoBUTENbCTBEHHAss OKpacka IOKPOBOB Tela: CKpbIBalollas OKpacka (OJHOTOHHAs, JBYTOHOBa,
pacuiieHsIonmas U Jp.); ImpemocTeperamoias okpacka. Mumukpus. [IpucmocoOuTenpbHOE MOBENCHUE XUBOTHBIX. 3a00Ta 0 MOTOMCTBE. DU3HOIIOTHYECKUE
anantanuu. OTHOCUTENBEHOCTD MIPUCTIOCOOICHHOCTH.

JdemMoHcTpauus

Wnmroctpanuy, JeMOHCTPUPYIOIINE CTPOSHHUE Tela KUBOTHBIX U PACTUTENbHBIX OPTaHU3MOB, 00ECIICUHBAIOIINE BEDKMBAHNUE B THUIIMYHBIX JJISI HUX YCJIOBUSAX
cyuiecTBoBanusl. [Ipumephl pa3Tu4HbIX BUJIOB IOKPOBUTEIBCTBEHHON OKPACKU Y dKUBOTHBIX.

JlaGopaTopHble U NPaKTUYecKue padoThl

OOcyxaeHne Ha MOJICNISAX POJH MPUCTIOCOOUTEIHHOTO IMTOBEICHUS )KUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOIA

Bun xak reHeTMueckd H30JIMpOBaHHAs CHCTEMA; PENPOAYKTHMBHAs H30JSIIMs U €€ MexaHu3Mmbl. llomynsnuoHHass CTpyKTypa BHAQ; SKOJIOTMUECKHE U
TeHETUYECKUE XapaKTePUCTUKHU momyssiiuil. [lomynsauus — sneMeHTapHas 3BOJIIONMOHHAS enuHuna. [Iytu u ckopocTh BUI000pazoBaHusi; reorpaduueckoe u
9KOJIOTMYECKOE BU1000pa3oBaHUeE.

JdeMoHcTpanus



Cxembl, WLIIOCTPUPYIOIIKME Tpolecc reorpaduueckoro BuAooOpazoBaHus. ['epOapuu M KOJJIEKUWH, MMOKA3bIBAIOIIME WHAWBHUIYAIbHYI0 H3MEHYMBOCTH U
pa3zHooOpas3ue cOPTOB KyJIbTYPHBIX PACTEHUN U TIOPOJI JOMAIIHUX )KUBOTHBIX.

JlaGopaTopHble M IpaKkTHYeCKUe padoThl

N3ydenne npucnocoO0IeHHOCTH OPTaHu3MOB K cpejie OOuTaHusl.

H3yuenue usmenuusocmu, Kkpumepues 6uoa, pe3yibmamos UCKyCCmeeHH020 0moopa Ha copmax KyabmypHuIX pAcmeHul.

Tema 4.6. BUOJIOITMYECKHUE ITOCJIIEACTBUA AJAIITALIIMN. MAKPOSBOJIIOLMA

['maBHbIE HampaBieHUS SBOJIIOIMOHHOrO Ipouecca. buonornueckuit mnporpecc u Ouonoruueckuid perpecc (A. H. Cesepuon). Ilytu noctuxenus
Ouonoruueckoro nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOIUU: JUBEPreHINs, KOHBEpPreHus, napamuienusm. [IpaBuna 3BoIOLKUN TPYHIT OPraHU3MOB.
Pe3ynbTarhl 3BOIIOLIMU: MHOTrO0Opa3yue BUOB, OpraHU4eCKasl 11eJ1IeCO00Pa3HOCTb, IOCTENIEHHOE YCI0KHEHUE OpraHU3aliy.

JdeMoHcTpanus

[Ipumepbl TOMOJIOTMUYHBIX W aHAJOTUYHBIX OpPraHOB, MX CTPOCHUS U IPOUCXOXKIECHHS B OHTOreHe3e. CXEeMbl COOTHOILIEHUS IyTeH IpOrpecCUBHOMN
OMOJIOrMYecKOol 3BOMIOIMU. MaTepuanbl, XapaKTepu3yIoUIie MpeICcTaBUTeNel XUBOTHBIX M PAacTeHUU, BHECEHHBIX B KpacHyl0 KHUTY M HaXOJISIIMXCS O]
OXpaHOW roCy1apCTBa.

Tema 4.7. BOSHUKHOBEHUE XNW3HU HA 3EMJIE

Opranudeckuii MUp Kak pe3yJbTaT 3BOJIOLMH. BO3HUKHOBEHHE W pa3BUTHUE KU3HU Ha 3emie. XUMHUUYECKUH, Npeaduonoruueckuii (teopust akaagemuka A. H.
OmnapuHa), OMOTOTUYECKUH U COIMANIbHBIN 3Tabl Pa3BUTHUS KUBOM MATEPUU.

OUIIOreHETUYECKUECBSI3U B )KUBOW MIPUPO/IE; ECTECTBEHHAS KilacCU(UKALMSL )KUBBIX OPraHU3MOB.

JdeMoHcTpanus

Cxembl BO3HUKHOBEHUS OJIHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPTraHU3MOB, Pa3BUTHS LIAPCTB PACTEHUHN U )KUBOTHBIX.

Tema 4.8. PASBUTUE )KU3HU HA 3EMIJIE

PazButue xu3Hu Ha 3emiie B apXEHUCKYI0 M MTPOTEPO30MCKYI0 3pbl. [lepBrie cienpl xxu3nu Ha 3emiie. [losiBieHne BceX COBPEMEHHBIX TUIIOB OE€CIIO3BOHOYHBIX
#KUBOTHBIX. [lepBbie XOopaoBble. Pa3BuTue BoAHBIX pacTeHuil. Pa3BuTue xu3Hu Ha 3emiie B Mane030McKyto 3py. [losBiieHre 1 3BOTIOLNS CyXOMYTHBIX PACTEHUN.
[TanopoTHHUKH, CEMEHHBIE MTaIIOPOTHUKH, 'OJIOCEMEHHbIE pacTeHUsI. BO3SHUKHOBEHNE MO3BOHOYHBIX: PbIObI, 36MHOBO/IHbIE, ITPpECMbIKatoIecs. Pa3Burue ®u3Hu
Ha 3emiie B ME3030MCKYI0 U KailHO30MCKyt0 3pbl. [losiBIIeHHE U pacnpoCTpaHEHHE MOKPBITOCEMEHHBIX pacTeHUH. BO3ZHMKHOBEHME NTHULl U MIIEKOMUTAKOLIUX.
[TosiBnenne u pasButHe npumaroB. [Ipoucxoxxaenne yenoBeka. MecTto 4yenmoBeka B jkMBOM mpupoje. CucremaTnueckoe mojoxenue suna Homo sapiens B
CUCTEME XKMBOTHOTO Mupa. [Ipu3Hakum u cBOWCTBa 4esIOBEKa, MO3BOJISIONIME OTHECTH €ro K Pa3juyHbiM CHUCTEMATHYECKUM TIPYIIAM LApCTBa KUBOTHBIX.
Craguy SBONIONMM YeJIOBEKa: JIPEBHEHMIINN 4YeJOBEK, JPEBHUM YEJIOBEK, IEpBble COBpeMEHHbIE Jitoau. CBOMCTBA ueloOBEKa Kak OMOJIOTMYECKOrOo BHJA.
[TomynsmuoHHas cTpyKTypa Buga Homo sapiens; ueigoBeueckre pachl; pacooOpa3oBaHKE; €AUHCTBO MIPOUCXOXKACHUS pac. AHTUHAYYHAs CYIIHOCTh pacu3ma.
Pa3pnen 5. B3auMooTHOLIEHHS] OPraHu3Ma U cpefbl. OCHOBBI IKOJIOTHH

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

buocdepa — xuBas obonouka miuaHetsl. Ctpykrypa O6mocdepsl. KommoHeHTbI Onochepsl: )KHBOE BEIIECTBO, BHIOBOW COCTaB, pa3HOOOpa3ue M BKIA] B
6uomaccy. buokocHoe u kocHoe BemecTBo Ouocdepst (B. U. Bepnanckuii). Kpyrosopot BemiecTB B mpupojie. EcrecTBeHHbIE cOO0IIeCTBA JKUBBIX OPraHU3MOB.
buoreoneno3sl. KoMIoHeHTHI OMOreo11€H030B: IPOAYLEHThI, KOHCYMEHTHI, PelyLIeHThl. bHOLIeHO3bI: BU1I0BOE pazHOOOpasue,

IUIOTHOCTh MOMYJSIUM, Ouomacca. AOuoruueckue (aktopsl cpenbl. Ponb Temmeparypbl, OCBEHIEHHOCTH, BIAXXHOCTU U JAPYruxX (PakTOpoB B
KHUHEACITCILHOCTH CcO00MmEecTB. VHTEHCUBHOCTh JEWUCTBUSA (haKTOpa Cpeibl; OrpaHUYHMBarOui ¢akrtop. B3aumonmelicTBue (GakTOpOB Cpelbl, TPEIEIbI
BBIHOCTMBOCTU. bruoTnueckue (haktopsl cpeasl. Llenu u cetu nutaHus. DKOJIOTHYECKUE TUPAMUIBL: YKcel, buomaccsl, s3Heprun. CMeHa 6uoieHo30B. [Ipudaunbl
CMEHBI OMOLIEHO30B; (OPMUPOBAHUE HOBBIX c0001IECTB. POPMBI B3aUMOOTHOLIEHU MEX1y OpraHU3MaMH.



[To3uTHUBHBIE OTHOIIEHUS — CUMOMO03: MyTyallu3M, KOOoIepalus, KOMMEHCAIU3M. AHTUOMOTUYECKIE OTHOUICHHSI: XUIIIHUYECTBO, Mapa3uTU3M, KOHKYPEHIIUS.
HeliTpanbHble OTHOLIEHUSI— HEUTPAIU3M.

JdemMoHcTpauus

CxeMmbl, WILTIOCTPUPYIOIINE CTPYKTYPY Onocdepbl 1 XapakTepusyrore e€ oT/IelIbHbIe COCTaBHbIE YacTU. TabmuIbl BUIOBOTO COCTaBa U Pa3HOOOPA3Hsl )KUBBIX
opranu3zMoB Onocdepsl. Cxembl KpyroBOpoTa BEIIECTB B mpHpone. KapThl, OTpa)xaromue Te0JIOTUYECKYI0 HCTOPHIO MAaTEepPHKOB, PaCIpOCTPaHEHHOCTD
OCHOBHBIX 61OMOB cymu. uaduibmel u kuHOGUIbMBL «buocdepar. [Ipumepsl cuMOn03a MEK Iy MPEACTABUTEISIMH PA3IUYHBIX IAPCTB KUBOM MPUPO/IBL.
JlaGopaTopHble M IpaKkTHYeCKUe padoThl

CocraBiieHre cxeM nepeayy BeECTB U SHEepPruu (Lerel MUTaHus ).

W3ydeHue u onucanne 3KOCUCTEMbI CBOEH MECTHOCTH, BbISIBIEHUE TUIIOB B3aUMOJAECHCTBUSI pa3HbIX BUJOB B IAHHOM SKOCUCTEME.

Tema 5.2. BUOC®EPA 1 YEJIOBEK

[TpupoaHbIe pecypchl U UX UCTOIb30BaHUE. AHTPOIIOTCHHBIE (DaKTOPHI BO3AEHCTBUS HAa OMOIICHO3BI (POJIb YeTIOBEKA B MPUPO/IE); TIOCIEACTBHS X035 ICTBEHHON
JesTeNbHOCTH yenoBeka. [Ipo0iaeMbl paloHanbHOTO MPUPOAONOIBL30BaHUS, OXPAHbl IPUPOJBL: 3aIUTA OT 3arpSA3HEHHM, COXpaHEHHE 3TaJOHOB U MaMSTHUKOB
IIPUPO/IbI, 0OecIIeYeHNE TPUPOAHBIMU PECYPCAMU Ha CEJICHUS IJIAHETHI.

JdeMoHcTpanus

Kaprs! 3a110BeIHBIX TEPPUTOPUI HAIIEW CTPAHBI.

JlaGopaTopHble U NPaKTUYecKue padoThl

AHanu3 ¥ OLIEHKa MOCIEACTBUM e TEIIbHOCTH YEJI0OBEKA B SKOCUCTEMAX.

TemaTu4eckoe IVIAHUPOBAHHUE ¢ YKA3AaHUEM KOJUYECTBA YaCO0B, OTBOJAUMOE€ HA OCBOCHHE KaxKI0il TeMbl

Paznen, tema Koan4yecTBO 4acoB

buoJsiorus. BBenenue B 0M0s10ru10. 5 kjiacc 34

Paznen 1. )KuBoi opranusm: CTpOCHHUE U U3YUYCHHUE 8
Pazgen 2. MHOrooOpasue )KUBbIX OPraHUu3MOB 14
Pazgen 3. Cpena oOuTaHus JKMBBIX OPTaHU3MOB 6
Pasznen 4. Uenosek Ha 3emMiie 6
Buosaorus. ZKuBoii opranusm. 6 kiaacc 34

Pazgen 1. CTpoeHue U CBOKCTBA JKUBBIX OPraHU3MOB 11
Paznen 2. )KuzHenesrenpHOCTh OpraHu3Ma 21
Paznen 3. Opraausm u cpena 2
buoJsiorusi. MHorooopasue ;KUBbIX OPraHM3MOB. 7 KJacc 68

Beenenue 3
Paznen 1. IlapcTBo [Ipokapuotsl 3

Paznen 2. IapctBo I'puOsr

Paznen 3. IlapcTBo Pactenus 17
Paznen 4. IlapctBo XKuBoTHBIE 38
Paznen 5. Bupychl 2




3aKJIl0YeHue 1
Bbuosorus. Yesosek. 8 kiaace 68 (B T. 4. 5 yacoB — pe3epBHOe BpeMs)
MecTo yenoBeKka B CUCTEME OpPraHMuecKOro Mupa 2
[TponCX0XK/ICHUE YEIOBCKA 2
Kpatkas uctopusi pa3BuTHs 3HaHHI 0 CTPOCHUU U HYHKIUSIX OpraHU3Ma 4eJI0BeKa 1
OO0muii 0030p CTpoeHUS M PYHKIIHIA OpraHu3Ma YeJI0BeKa 4
Koopaunauus u perynsuus 12
Onopa u JBUKEHHUE 9
BHyTpeHHSIsI cpeia Opranu3ma. 4
TpaHcIopT BeliecTB 4
Jpixanue 5
[IueBapenne 5
OOMeH BeIIECTB U YHEPTUH 2
Brigenenune 2
[TokpoBsI TENIA 3
Pa3MHOXEHHE U Pa3BUTHE. 3
Briciiast HepBHast A€ATENBHOCTh 5
YeJI0BEK M €T0 3J0POBBE 5
Buosorus. O61mume 3aKk0OHOMEPHOCTH. 9 KJ1acce 68 (B T. 4. 5 yacoB — pe3epBHOe BpeMsi)
BBeaenue 1
Paznea 1. CTpykTypHasi opranu3anus ;KuBbIX OPraHUu3MOB 10
Paznen 2. Pa3MHOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB 5
Pasnea 3. HacsieicTBeHHOCTh M MI3MEHYMBOCTh OPraHM3MOB 20
Pa3znein 4. IBoJonus ;KMBOro Mupa Ha 3emuie. 23
Paznen S. B3anmMooTHOIIEHHSI OPraHu3Ma U cpeibl. OCHOBBI IKOJIOTHH. 7
3akiiloueHue 2

Kaacc | Ilporpamma yueOHOTro npeamera KoJ1-Bo yacoB B Hej1e/110 KoJ1-Bo 4acoB roja
5 Buonorus. Beenenue B Ononoruro. 1 34
6 buonorus. J)Kusoi opranusm. 1 34
7 buosnorus. MHOroo6pasue >KMBbIX OpraHU3MOB. 2 68
8 buosiorus. Yenosek. 2 68
9 buosnorus. OG1me 3aKOHOMEPHOCTH. 2 68
HUTOI'O: | 272 gaca







