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IHosicHuTEAbLHAA 3aIHCKA

1. Paboyas mporpamMa mo OMOJIOTMM JAJI1 OCHOBHOM IIKOJIBI paspaorana B cootsercTsi

¢ denepaiabHBIM I'OCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM OCHOBHOTrO o011ero oopazoBanus, yreepxkaeH MOuH P® npukazom Ne 1897 ot
17 nexabps 2010 rona; 3apeructpupoad Muntoctom Poccun 1 deBpans 2011 rona Ne 19644; npumepHoii nporpamMMoil 1o yuyeOHbIM IpeaMeTaM
«buonorus 5-9 xnacce» (cTangaptel BToporo nokosienusi) M., Ilpocsemenune, 2011; aBropckoit yuednoit nporpammoii H.M.Conun, B.b.3axapos
«I[Iporpamma ocHoBHOTO 0011IeT0 00pa3oBanus. buomnorus. 5-9 knaccsl. Konnentpuueckuii kype» M.: JIpoda,2012; Ha ocHOBE OCHOBHOM
obpazoBatenbHOl TporpamMmmbl MKOYVY «I'nmuaszus Nel VIckuTHMCKOTO paifoHay.
Jlannast pabovasi mporpaMma OpHUEHTUPOBAaHA Ha WCIOIH30BaHUE YYSOHUKOB IO OMOJIOTHH U Y9eOHO-METOAMUYECKUX MOCOOUH MpeMETHON JIMHUN
«Cdepa xu3Hm» (KOHIIEHTPUUECKUH KyPC), CO3TaHHBIX KOJUIEKTHBOM aBTOPOB 1moj pykoBoictBoM H.U.Conuna.
Hean Ouo0rHYecKoro oopazoBaHusi B OCHOBHOI 1IK0JIe (OPMYIHUPYIOTCS HA HECKOJIBKUX YPOBHSX: TJI00abHOM, METAIIPEIMETHOM, THYHOCTHOM
U NIPEIMETHOM, Ha YPOBHE TPeOOBaHM K pe3yIbTaTaM OCBOECHUS COAEP KaHUs NMPEIMETHBIX TPOrPaMM.
I'moGanbHbple 11T OMOJOTMYECKOro OOpa30BaHUs SBISAIOTCS OOIIUMH JJIi OCHOBHOM W CTapiiedl IIKOJIBI M ONPEIENSIOTCS COLHUATbHBIMU
TpeOOBAHUAMH, B TOM YHCJIE€ W3MEHEHHEM COLMAIBbHOM CUTyallMM Pa3BUTHUA — POCTOM HMH(OPMAIMOHHBIX MEPErpy30K, M3MEHEHHEM XapakTepa U
CIOCO0OB OOIIECHHS W COIHUAIBHBIX B3aMMOJACUCTBHHA (00BEMBI M CHOCOOBI MOMYYEHHs WH(POPMALKU TOPOXKIAIOT Pl OCOOCHHOCTEH pa3BUTHUS
COBPEMEHHBIX NOAPOCTKOB). Hambornee NpoAyKTUBHBIME C TOYKH 3PEHHUS PELICHMs 3aJad Pa3BUTUS IHOJPOCTKA SIBISIOTCS COLMOMOpAlbHAas M
UHTEJJIEKTyalIbHasl B3POCIIOCTb.
ITomumo 3T0rO, rM06aTBHBIE LETH GOPMYITUPYIOTCS C YUYETOM PACCMOTPEHHs OMOJIOrMYecKOro 00pa30BaHus KaK KOMIIOHEHTAa CUCTEMbI 00pa30BaHUs B
IIEJIOM, TIO3TOMY OHH SIBJISIIOTCS] HAanOoJIee OOIUMHE U COLUAIEHO 3HAYMMBIMH.
C yueToM BbIIlI€Ha3BaHHBIX MTOIX0/0B INT00AIBHBIMU IEIIMU OMOJIOTHYECKOT0 00pa30BaHUs SIBIISIOTCS:
o coyuanuzayusa o0y4aeMbIX KaK BXOXKJIEHHUE B MUP KYJIbTYPbl U COLUAIbHBIX OTHOLIEHUH, 00ECIEUNBAIOIINE BKIOYEHUE YYalIUXCs B
Ty WIA UHYIO TPYIIYy WIM OOIIHOCTh — HOCUTEINs €€ HOpPM, LIEHHOCTEH, OpHEeHTAalMi, OCBaUBaeMbIX B IPOLECCE 3HAKOMCTBA C MUPOM >KUBOU
PUPOJIBI;
e npuodujenue K MO3HABATEIBHOHN KyJbType Kak CUCTEME IO3HABaTEIbHBIX (Hay4HBIX) IEHHOCTEH, HAKOIUIEHHBIX 00ILIECTBOM B cdepe
OMOJIOrUUYECKON HAyKH.
ITomumo 3TOTO, OHONIOrNUEcKOe 00pa30BaHUE MPU3BAHO OOECIICUHTH!
e Opuenmayulo B CUICTEME MOPAJIbHBIX HOPM U IIEHHOCTEH: MpU3HAHKUE BBHICOKOW LIEHHOCTH YKU3HU BO BCEX €€ MPOSBIICHUSAX, 30POBbS
CBOETO U JIPYTUX JIFOJICH; SKOJIOTHYECKOE CO3HAHKE; BOCIIUTAHUE JIFOOBU K MPUPOJIE;
e pazeumue NO3HABATEIIbHBIX MOTHBOB, HAIPaBJIEHHBIX Ha IOJIyYEHHWE HOBOIO 3HAHUS O XUBOM IpPHUpOJIE; MO3HABATEIBHBIX KayeCTB
JUYHOCTH, CBSI3aHHBIX C YCBOGHHEM OCHOB HAy4yHBIX 3HAHHUH, OBJaJE€HMEM METOJAaMHU HCCIIEOBaHUS MpPUPOJbI, (opMHUpOBaHUEM
MHTEIIJICKTYJIbHBIX YMEHUN;
e 06nadeHue KIOYEBHIMH  KOMIIETEHTHOCTSIMU:  y4eOHO-TIO3HABATEIbHBIMH,  HMH(OPMAIIMOHHBIMH,  LIEHHOCTHO-CMBICIIOBBIMH,
KOMMYHHMKaTUBHBIMU;
e hopmuposanue y ydamuxcs no3HaBaTEIbHON KyJIbTYpbl, OCBAUBAEMOI B IMPOLIECCE MO3HABATEIBbHON AEATEIbHOCTH, U 3CTETUYECKOU
KYJIBTYPBbI KaK CIIOCOOHOCTH K SMOLIMOHATIbHO-IICHHOCTHOMY OTHOIIEHUIO K 00BEKTaM KUBOM IPUPOIBL.
OcHoBHBIe 00pa3oBaTe/IbHbIC TEXHOJIOTHH:
- TexHonorust mpoOJIEMHO — TUATIOTHIECKOTO 00YUEHUS
- TexHonOrus NPOAYKTUBHOTO YTEHUS
- UnpopManinoHHO — KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH



- 310poBbecOeperaroire TeXHOJIOTUI
- JIN4HOCTHO- OPUEHTUPOBAHHBIE TEXHOJIOTUN
®opMBbI KOHTPOJIA:
1) dbpoHTaANBHBII OIIPOC
2) TECTOBBIE 3aIaHHUS
C OZJTHO3HAYHBIM BEIOOPOM OTBETA,
C MHOT'O3Ha4HbIM OTBETOM,
Ha JIOIIOJIHEHHUE,
HEPEKPECTHOTO BbIOOpA
3) nucbMeHHast KOHTPOJIbHAas paboTa
2.00wan xapakmepucmuka Kypca ouonozuu(5-9)

Kypc 6uonoruu Ha CTyneHH OCHOBHOI'O O0IIero o0pa3oBaHMs HalpaBieH Ha (OPMUPOBAHHME y YHALIUXCS MPEACTaBICHUN 00 OTIMYUTEIbHBIX
0COOEHHOCTSIX KUBOK MPUPOBI, €€ MHOr0OOpa3nuu U SBOJIOINH, YEJIOBEKE Kak OMOCoIMaIbHOM cymiecTBe. [IporpaMMa cocraBieHa B COOTBETCTBHH C
OCHOBHBIMH TIOJIO)KEHUSIMH CHCTEMHO-/IETEIbBHOCTHOTO MOoJXoAa B oOydeHuu. OTOOp copepikaHus NPOBENEH C YYETOM KYJIbTYpOCOOOPa3HOro
M0JIX0J1a, B COOTBETCTBUU C KOTOPBIM ydallluecs JTOJKHBI OCBOMTH COJEp)KaHUE, 3HAYUMOE Jisi (POPMHUPOBAHUS MMO3HABATEIbHOM, HPABCTBEHHON M
ACTETUYECKOH KyJIbTYphl, COXpaHEHHsI OKPY>KaIoLIeH cpe/ibl U COOCTBEHHOI'O 370POBbS; /7S [IOBCEITHEBHON JKU3HU U MTPAKTHUUECKOM JEeITEeIbHOCTH.

B 5 xnacce yuarniuecs y3HaroT, 4eM KUBas MPUPOJIa OTIMYAETCS OT HEXKUBOH, MOTYYalOT OOIIHE MPEICTABICHUS O CTPYKType OMOIOrMYecKOol HayKH,
€€ UCTOPHM U METO/1aX UCCIIE0BAaHUs, IaPCTBAX KHUBBIX OPIaHU3MOB, Cpeslax OOMTaHUS OPTaHW3MOB, HPABCTBEHHBIX HOpMaxX M MPUHLUIIAX
OTHOILIEHUS K mpupoae. OHU MONTyYaroT CBEACHUS O KJIETKe, TKaHAX M OpraHax *HBBIX OPraHU3MOB, 00 YCIOBUSIX KU3HU U pazHOOOpa3uy,
pacnpocTpaHeHUH U 3HaUeHUH OakTepuil, rpuOOB, paCTeHUH U KUBOTHBIX.

B 6 xnacce yuaruecs moiay4aroT 3HaHHUS O pa3HOOOpa3Uu KHUBBIX OPraHU3MOB, UX OTIUYMIX OT 00BEKTOB HEXKHUBOM MpUpobl. B Kypce
paccMaTpUBAIOTCS BOIIPOCHI CTPOCHUS M KU3HEEATEIbHOCTH OPraHU3MOB, IPUHAUICKAINX K Pa3HbIM LAPCTBAM NMPHUPOJIbI, 0COOCHHOCTH
B3aMMOJICHCTBUS OOBEKTOB KUBOM U HEXXUBOW MPUPO/IBL. Yyaliyecs y3HaAIOT O MPaKTHUECKOM 3HaYeHUH OMOJIOTHYECKUX 3HAHUN KaK Hay4HOH OCHOBE
OXPpaHbl IPUPOABI, TPUPOIOTIONIE30BAHMS, CEIbCKOX03HCTBEHHOTO MTPOU3BOJICTBA, MEAULIMHBI U 3[paBOOXPAHEHUs], OMOTEXHOJIOTHH U OTpaciei
IIPOU3BOJICTBA, OCHOBAHHBIX HAa MCIIOJb30BAHUU OMOJIOTUYECKUX CUCTEM.

B 7 knacce yuamuecs moiy4aroT yriryOJeHHbIe 3HAaHHUSI O CTPOSHHH, KU3HEESITeIbHOCTH M MHOT000Opa3uu OakTepuid, rpuOoB, paCTeHUH, )KUBOTHBIX,
BUPYCOB, IIPUHIIMIIAX UX KJIACCU(DUKALNN; 3HAKOMSTCS C SBOJIIOLMEH CTPOSHUSI AKHUBBIX OPIaHU3MOB, B3aMMOCBSI3bIO CTPOECHUS U (DYHKIMH OPraHOB U
UX CUCTEM, C UHIUBUIYAIbHBIM Pa3BUTHEM OPraHU3MOB.

B 8 knacce yuamuecs noy4aroT 3HaHHS O 4eJIOBEKe KaK 0 OMOCOIMATIbHOM CYILECTBE, €r0 CTAHOBJICHHUHU B IIPOLIECCE AaHTPOIIOreHe3a U (pOPMUPOBAHUN
counanbHOU cpenbl. [la€rest onpeneneHne CUCTEMAaTUYECKOrO MOJI0KEHHSI UEI0BEKa B PSAY KUBBIX CYIIECTB, €0 TEHETUUECKAS CBSA3b C KUBOTHBIMU
IPeJKaMH, YTO MO3BOJIAET YUALUMCS OCO3HATh €MHCTBO OMOJIOrMUECKMX 3aKOHOB, X MPOSBICHUE HA PAa3HBIX YPOBHIX OpraHU3aIMH, TIOHAThH
B3aMMOCBSI3b CTPOCHUS U (DYHKIIMI OPTaHOB U CHCTEM. 3HaHUS 00 OCOOEHHOCTSX CTPOSHUS U ()yHKIIMOHMPOBAHUS YEIOBEYECKOTO OpraHu3Ma,
MOJIyYEHHBIE B Kypce, HayuHO 000CHOBBIBAIOT HEOOXOJUMOCTh BEICHHSI 3[0pOBOr0 00pasa >xnu3HU. B kypce ynemnsiercs 6osblioe BHUMaHUE
CaHUTAaPHO-TUTUEHUYECKON CITy:KO€, OXpaHe MPUPOTHON CPebl, TNYHOW THTHeHe. BKimroueHne cBeIeHnH 10 TICUXO0JI0THH MO3BOJIHT Ooiee
palMoOHAIBHO OPTaHU30BaTh YUeOHYI0, TPYA0BYIO, CHOPTUBHYIO JI€ATEIIBHOCTD U OT/BIX, JIErYe BIIUCAThCS B KOJUIEKTHUB CBEPCTHUKOB U CTaTh
JIMYHOCTBIO.

B 9 knacce yuamuecs noy4daroT 3HaHHsS 00 OCHOBHBIX 3aKOHAX JKU3HU HA BCEX YPOBHAX €€ OpraHn3alluy, 3HAKOMSTCS C COBPEMEHHBIMU
JTOCTIDKEHUSIMH B 00J1aCTH OMOJIOTHH, OCO3HAIOT MECTO YeJIoBeKa B Onocdepe u ero OTBETCTBEHHOCTH 332 COCTOSTHHE TIPUPOABI. B Kypce Takke
IIPOXOJATCS OCHOBBI LIUTOJIOTUH, T€HETUKH, CEJIEKLIMH, TEOPHUS IBOJIOLIUH.




3 Mecmo yueonozo npeomema ¢ 6a3ucHoOM y4edOHOM niaHe.

I'ox oOyuenus KommyecTBo yacos KomnyectBo yueOHBIX Bcero 3a ron
HEZeIb
2 35 70
2 36 72
2 34 68

3a kypc o0yuenus- 280

4. Pe3ynromamol yueoHo20 npeomema u3yueHus

JlesTenbHOCTH 0Opa30BaTEILHON OpraHU3aIllid B 00yYEeHUN OMOJIOTHH JTOJDKHA OBITh HANpaBlieHa Ha JOCTIKEHHUE 00YUYatOIUMUCS

CJIEYIOMINX JUYHOCTHBIX Pe3yJIbTaTOB:

1) 3HaHWE OCHOBHBIX MPUHIIMITOB W MIPABUJI OTHOIICHHUS K KUBOW MPUPOJIE, OCHOB 3JI0pOBOr0 00pa3a KU3HHU U 3J0POBbECOCPETAIONINX TEXHOIOTHIA;
2) peanm3alus yCTaHOBOK 3I0pOBOTO 00pa3a jKU3HM;

3) chopMHPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB U MOTHBOB, HAITPABJICHHBIX HA M3YYCHUE KUBOW NPUPOIbI; HHTEILICKTYa IbHBIX YMEHUIH
(oka3bIBaTh, CTPOUTH PACCYKACHUS, aHATM3UPOBATh, CPABHUBATH, JI€JaTh BHIBOJIBI H JIP.); SCTETHUECKOTO OTHOIICHUS K KUBBIM 00BEKTaM.
MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IIPOTPAMMBI TT0 OHOJIOTHH SIBJISFOTCS:

1) ymenue paboTaTh ¢ pa3HBIMH UCTOYHUKAMHU HH()OPMAIUK: TEKCTOM yueOHUKA, HAYYHO-TIOMYJIIPHOM JTUTEPaTypOii, CIIOBApsSIMHU M CIIPABOYHUKAMU;
aHAJIM3UPOBATH U OLICHUBATH MH(GOPMAITHIO, TPE0oOPA30BHIBATH €€ U3 OJHOUM (POPMBI B APYTYIO; OBJIA/ICHUE COCTABIISIOMIMMHE HCCIIEI0BATEIHCKON 1
MIPOEKTHOM IeATeIbHOCTH, BKJIIOYAsi YMEHUS BUAETH MIPOOJIEMY, CTABUTh BOIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBATh OMPEICICHHS TOHITHIM,
KJIacCH(UITUPOBATh, HAOIIOIaTh, TPOBOIUTH IKCIIEPUMEHTHI, 1€JIaTh BHIBOJIBI U 3aKITIOUYEHUS, CTPYKTYPUPOBATh MaTepuall, OObSCHATH, TOKA3bIBATh,
3aIUIIaTh CBOU HIICH;

2) yMEHHEe OPraHH30BaTh CBOIO YUCOHYIO IEATEIBHOCTD: OMPENCIIATH 1e)Ib pAOOThI, CTABUTH 33a4H, TNITAHUPOBATh — OIPEACIATh
MOCIIEZIOBATEILHOCTh ACHCTBUIA U TIPOTHO3UPOBATH PE3yNIbTaThl Pab0Thl. OCYIIECTBIATH KOHTPOJIb U KOPPEKIIUIO B CIy4ae OOHAPYKEHUS OTKJIOHCHUN
Y OTJIMYUN TPU CIIMYEHUH PE3yIbTaTOB C 33JaHHBIM 3TajJoHOM. OlleHKa pe3ynbTaToB pabOThl — BbIAEIICHHUE U OCO3HAHHUE YUALUMCS TOTO, UTO YXKe
YCBOEHO U UTO €I1I€ MOJICKUT YCBOCHUIO, OCO3HAHME KaUeCTBA U YPOBHSI YCBOCHHS;

3) crmocoOHOCTh BBIOMPATH 1I€TICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JCUCTBHUSAX U MOCTYIMKAX MO0 OTHOIICHHUIO K XHBOM MPHUPOJIE, 37I0POBBIO CBOEMY
1 OKPYKAIOIIHX;

4) yMeHHe CIIyIaTh U BCTYIATh B THAJIOT, Yy4aCTBOBATh B KOJUIEKTHBHOM OOCYXICHUHU MPOOJIEM; HHTEIPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
MPOIYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIBIMH; YMEHHUE aIEKBaTHO MUCIIOJIH30BATh PEUEBBIC CPEJICTBA ISl TUCKYCCUH U
apryMeHTallly CBOEH MO3ULIMHU, CPABHUBATH pa3Hble TOYKU 3PEHUS, apIYMEHTUPOBATh CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3UIIHIO.
IIpenmMeTHBIMHU pe3yJIbTATAMU OCBOCHHSI BHIITYCKHUKAMU OCHOBHOW IITKOJIBI POTPAMMBI TT0 OMOJIOTHUH SIBIISFOTCS:

1.B no3HaBarenbpHOM (MHTEIIEKTYaIbHOM) cepe:

* BBIJICJICHUE CYIIIECTBCHHBIX MPU3HAKOB OMOJIOTHYECKIX 00BEKTOB (OTIMYUTEIHLHBIX TIPU3HAKOB KUBBIX OPTAHU3MOB; KJIETOK U OPTaHU3MOB
pacTeHHIA, )KUBOTHBIX, TPHOOB U OaKTepuil; OpraHn3Ma ueoBeKa; BUI0B, KOCUCTEM; Ouochepsl) U mpoieccoB (0OMEH BEIIECTB U MPEBPAILICHUE
SHEPTHH, MUTAHUE, TIXaHUE, BBICIICHUE, TPAHCTIOPT BELIECTB, POCT, PA3BUTHE, PA3MHOXKEHUE, PETYIISIIUS KU3HEAEATEILHOCTH OPraHU3Ma;
KpPYTrOBOPOT BEIIECTB U MPEBPAILLEHUE SFHEPTUU B IKOCHCTEMAX);




* IPUBEACHHE TOKA3aTEIbCTB (APryMEHTAIIMs) POACTBA YEIOBEKA C MIICKOIMUTAIONUMHE KUBOTHBIMHU; B3AMMOCBSI3U UEJIOBEKA U OKPYKAIOIICH CPEJIbl;
3aBUCHMOCTH 3JI0POBbsI YEJIOBEKA OT COCTOSIHUS OKPYKarOIIEH Cpeibl; HEOOX0IMMOCTH 3aIIUTHI OKPYXKAIOMIEH Cpeabl; COOIIOICHHS MEP
poUIaKTUKA 3a00JIeBaHUMN, BBI3BIBAEMBIX PACTCHUSMH, KUBOTHBIMH, OAKTEPUSIMH, TPUOaAMU B BUPYCaMH, TpaBMaTu3Ma, ctpeccoB, BUY-unpekmmn,
BpPEHBIX MTPUBBIUCK, HAPYIIICHUS OCAHKH, 3pSHHUS, CITyXa, HH(OEKIIMOHHBIX U MPOCTYIHBIX 3a00JICBaHU;

* KJ1accu(UKaIms — ONpe/IeIeHNe IPUHAICKHOCTH OMOJIOTHIECKHX O0BEKTOB K ONPEICICHHON CUCTEMAaTHUECKOM rpyIIIe;

* 00BSICHEHHE POJIM OMOJIOTHH B MPAKTHYECKOM JIEITeILHOCTH JIFOICH; MECTa M POJIM Y€JIOBEKa B MPUPO/IC; POJICTBA, OOIIIHOCTH POUCXOXKICHUS U
IBOJIIOIIMH PACTCHUN U )KUBOTHBIX (HA TIPUMEPE COMOCTABIICHUS OTJCIBHBIX TPYII); POJIU PA3IUNYHBIX OPTaHU3MOB B )KU3HU YEJIOBEKA; 3HAUCHHUS
OMOJIOTHYECKOr0 pa3HOOOpa3us 1Sl COXpaHeHHs Orochephbl; MEXaHM3MOB HACJICACTBEHHOCTH U U3MEHYMBOCTH, ITPOSIBJICHUS HACIIEACTBEHHBIX
3a00J€BaHUl y YeJI0BEKa, BU1000pa30BaHUSI M MPUCIIOCOOIEHHOCTH;

* pa3JIMueHUEe Ha TaOJIMIaX YacTeH M OPTaHOWI0B KJIETKH, OPTaHOB U CHCTEM OPraHOB YEJIOBEKA; Ha )KUBBIX 00bEKTaX M TaOJIMIIaX OPraHOB IIBETKOBOTO
pacTeHMsI, OPTaHOB U CUCTEM OPTraHOB KUBOTHBIX, PACTCHUHN Pa3HBIX OT/ICIIOB, )KUBOTHBIX OTICIHHBIX THIIOB U KJIACCOB; HAN0O0JIeEe pacpOCTPAHCHHBIX
pacTeHU W JOMAIIHUX KXKUBOTHBIX; ChEAOOHBIX U SIOBUTHIX I'PHOOB; OMACHBIX JIJIS YEJIOBEKA PACTEHUN U KUBOTHBIX;

* cpaBHEHHUE OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB, YMEHHE JCJIaTh BBIBOBI 1 YMO3AKIIFOUCHHUS HA OCHOBE CPABHCHUS;

* BBISIBJICHHE M3MEHUHMBOCTH OPTraHW3MOB; MIPUCIIOCOOJICHHI OPTaHU3MOB K Cpe/ic OOMTaHUS; TUIIOB B3aUMOJICHCTBHS Pa3HBIX BUIOB B IKOCUCTEME;
B3aMMOCBSI3€H MEKIy OCOOCHHOCTSMHU CTPOCHHSI KJIIETOK, TKAHEH, OpraHOB, CUCTEM OPTaHOB M WX (DYHKIUSIMH;

* OBJIQJICHUE METOIaMHU OMOJIOTHYECKON HAYKHW: HAOIIOCHUE U OMMMCaHNEe OMOJIOTHYECKUX OOBEKTOB M MPOIIECCOB; TOCTAHOBKA OMOJIOTUIECKUX
AKCIIEPUMEHTOB U OOBSICHCHHE UX PE3YJIbTATOB.

2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM chepe:

* 3HAHKE OCHOBHBIX ITPABIII TTOBEJICHHS B IIPHPOJIC U OCHOB 3JJOPOBOTO 00pa3a KH3HHU;

* aHAJIN3 U OLIEHKA MOCIICJCTBHIA NESATEIHHOCTH YEJIOBEKA B MIPUPO/IC, BIUSHUSA (aKTOPOB PUCKA HA 3[T0POBHE YEIIOBEKA.

3. B chepe Tpy10BOIi IEATENHHOCTH:

* 3HaHHE U COOMIOACHNE MTPaBMII PabOTHI B KAOMHETE OMOJIOTHHY;

* COOJTIO/IEHUE TIPABUJI PA0OTHI ¢ OMOJIOTUICCKIUMHE MTPHUOOPAMH W HHCTPYMEHTAMH (TIPENIapOBaIbHBIC UTIIbI, CKATBIICIIH, JIYITbI, MUKPOCKOITHI)

4. B cdepe hpu3nuecKoi I1esITCIbHOCTH:

* OCBOCHHUE MMPUEMOB OKa3aHUs TIEPBOM MTOMOIIH MPU OTPABJICHUH SITTOBUTHIMU TpUOaMH, PACTEHUSMH, YKyCaX )KUBOTHBIX, TPOCTYIHBIX 3a00JI€BaHUAX,
0KOTax, 0OMOPOKEHUSX, TPAaBMaX, CIIACEHUH YTOMAIOIIETO; PAIMOHATFHOW OpraHU3aIliy TPY/Ia U OTABIXA; BRIPAIIMBAHUS U PA3MHOKEHUS
KYJBTYPHBIX PACTEHUN W JOMAIITHUX KUBOTHBIX, YX0/1a 32 HUMU; ITPOBEACHMS HAOJIOICHHUI 32 COCTOSSHUEM COOCTBEHHOTO OpraHU3Ma.

5. B sacretnueckoii cepe:

OBJIAJICHHE YMECHHEM OIIEHHUBATh C SCTETUICCKON TOUKH 3PEHHS 00BEKTHI KUBOU TPUPOJIBI

7 Knacc

Ilpeomemmnoie pezyrvmamaul 00yueHus

Yuawuecs oonorcnol 3namo:

— CTpOEHHE U OCHOBHBIC MPOIIECCHI KU3HEICATSILHOCTH OaKTEPHi;

— pa3HooOpa3ue U pactpocTpaHeHue 0akTepuil u rpudoB;

— poib 6aKTepuil ¥ TPUOOB B PUPOJIC U KU3HH YETIOBEKA;

— METObI MPOPHUIAKTHKN WH(PEKIUOHHBIX 3a00IeBaHUi.

— OCHOBHBIE TIOHATHS, OTHOCSIINECS K CTPOSHUIO MPO- B SYKAPUOTHIECCKOMN KIIETOK;

— CTPOCHHUE U OCHOBBI KHU3HEACIATCILHOCTH KICTOK rpruoda;

— 0COOEHHOCTH OpPraHW3alUK MUISIIIOYHOTO Tproda;




— Mepbl MPO(UITAKTUKYA TPUOKOBBIX 3200JIeBaHUI.

— OCHOBHBIC METOJIbI U3yYEHHS PACTECHUII,

— OCHOBHBIE TPYIIIBI PACTEHUH (BOAOPOCIHN, MXH, XBOIIIH, IJIAYHBI, TATIOPOTHUKHU, TOJIOCEMEHHBIE, IBETKOBBIE), UX CTPOCHUE, OCOOCHHOCTH
’KU3HEICATEILHOCTH 1 MHOT000pasue;

— 0COOCHHOCTHU CTPOSHUS U KU3HEACATEILHOCTH JIMIIAHUKOB,;

— poJIb pacTeHHi B OMOcdepe 1 )KU3HH YeTIOBEKa;

— MPOUCXOXKACHNE PACTCHUI  OCHOBHBIE 3TAIlbl PA3BUTHUS PACTHUTEIBHOTO MUPA.
— IPU3HAKH OPTaHM3Ma KaK IIeJIOCTHOW CHCTEMBI;

— OCHOBHBIE CBOMCTBA KHBOTHBIX OPraHU3MOB;

— CXOJICTBO M Pa3IH4Hs MEKIY PACTUTEIbHBIM H )KHBOTHBIM OpraHU3MaMH;

— YTO TaKOE€ 300JI0THUs, KAaKOBa €€ CTPYKTypa.

— IPU3HAKH OJJHOKJIETOYHOTO OPraHU3Ma;

— OCHOBHBIE CHCTEMATUYECKHE TPYIIITBI OJTHOKJICTOYHBIX U UX MPEICTaBUTENICH;
— 3Ha4YeHHE OJJHOKJIETOUHBIX JKUBOTHBIX B KOJIOIMYECKHX CHCTEMAX;

— Mapa3uTUIECKHUX MPOCTEHINX, BBI3BIBAEMbIC MU 3a00JIEBaHUS Y YEIOBEKA M COOTBETCTBYIOIINE MEPHI MPOPUIAKTHKH.
— COBpPEMEHHBIE MTPEJICTABICHHS O BOSHUKHOBEHUH MHOTOKJIETOYHBIX KHUBOTHBIX;
— 00IIyI0 XapaKTepUCTHUKY THIAa KUIIIEYHOIOIOCTHEIE;

— 001u1yro XapakTepucTuKy Tumna Ilnockue uepsu;

— 00mryro xapakTepucTuKy Trra Kpyrise uepsu;

— 001u1yro xapakTepucTuky Tuna Konpuarsie uepsu;

— 00mIyI0 XapaKTepUCTHKY THIIA YIIEHUCTOHOTHE.

— COBpPEMEHHbIE MPEJICTABICHHS O BOSHUKHOBEHUHU XOPAOBBIX JKUBOTHBIX;

— OCHOBHBIE HAIIPABIICHUS YBOJIIOIINU XOPIOBBIX;

— 00IIyI0 XapaKTepUCTUKY HaJkiIacca PoIObr;

— O0IIyI0 XapaKTEePUCTHKY Kilacca 3eMHOBO/IHBIC;

— 0011yI0 XapaKTepUCTUKY Kiacca [IpecMbikaromuecs;

— 00IIy10 XapaKTepUCTHKY Kiacca [Ituipr;

— 0O0IIYI0 XapaKTepUCTUKY Ki1acca MIIEKOIUTAIOIIHE.

— 00IIMe MPUHINIIBI CTPOCHUS BUPYCOB )KUBOTHBIX, PACTEHUH U OaKTEepHii;

— MYTU POHUKHOBEHHUSI BUPYCOB B OPTaHU3M;

— JTambl B3aMMOJICHCTBUS BUPYCa U KIICTKH;

— Mepbl NPO(UITAKTUKH BUPYCHBIX 3a00JICBaHHIA.

Yuawuecs oonoicnvt ymems.

— J1aBaTh OOIIYIO XapaKTEPUCTUKY OaKTEpHUsIM;

— XapakTepu30BaTh POPMBI OAKTEPUABHBIX KIIETOK;

— OTIMYATh OAKTEPUH OT IPYTHX KUBBIX OPraHU3MOB;

— OOBSACHSTH POJIb OaKTEepHid M TPUOOB B IPUPOJIE U )KU3HU YETIOBEKA.

— JaBaTh OONIYIO XapaKTepUCTUKY OaKTepuil  rpruOOB;

— OOBSACHATH CTPOCHHE TPHOOB ¥ JHIIAHUKOB;



— MPUBOAUTH MPUMEPHI PACTIPOCTPAHEHHOCTH TPUOOB U JIHUIIANHUKOB;

— XapaKTepu30BaTh POJib IPUOOB U JUILANHUKOB B OUOLIEHO3aX;

— OTpEIETATh HEChEJOOHbIE IUIATIOYHBIC TPUOBL;

— OOBACHATH PoJIb OAKTEPH U TPHOOB B IPUPOJE U KU3HU YEJIOBEKA.

— J1aBaTh OOIIYIO XapaKTEPUCTUKY PACTUTEILHOTO [IapCTBa;

— OOBSCHATH POJIb pacTEHUl B Onocdepe;

— JlaBaTh XapaKTEPUCTUKY, OCHOBHBIM I'pyIIaM pacTeHUH (BOAOPOCISIM, MXaM, XBOILlAaM, IUIayHaM, IallOPOTHUKAM, I'0JIOCEMEHHBIM, LIBETKOBBIM);
— O0OBACHATH NPOUCXOXKIECHUE PACTEHUI U OCHOBHBIE 3TAllbl PA3BUTHS PACTUTEIBHOIO MUPA;

— XapaKTepU30BaTh PACIIPOCTPAHEHUE PACTEHUN B PAa3JIMYHBIX KIMMAaTUYECKUX 30HAX 3eMIIH;

— OOBSACHATH NPUYMHBI PA3JINYUNA B COCTaBE (PUTOLIEHO30B PA3INYHBIX KIMMATHUYECKUX MOSICOB.

— OOBSICHATH CTPYKTYPY 300JI0THUECKON HAYKH, OCHOBHBIE 3TaIlbl €€ Pa3BUTHS, CHCTEMATHUECKHE KAaTErOpUH;

— NPEJCTABIATH SBOJIFOLIMOHHBINA YTk PA3BUTHUS )KUBOTHOTO MUDPA;

— KIacCH(pUIMPOBATH KUBOTHBIE OOBEKTHI 10 WX MPHHAICKHOCTH K CUCTEMATHUECKUM T'PYIIIIaM;

— IPUMEHSATH JBOWHBIE HA3BaHUS JKUBOTHBIX ITPH MOJITOTOBKE COOOILEHHM, JOKIIa10B, IPE3EeHTAIIHH;

— OOBSCHATH 3HAYCHHE 300JIOTUIECKUX 3HAHUH JIJTsl COXPAHEHUS JKU3HU Ha TUTAHETE, Pa3BECHHS PEIKUX U OXPAHSAEMBIX KHBOTHBIX, BHIBEICHUS
HOBBIX TIOPOJI )KUBOTHBIX;

— HCIIOJIb30BATh 3HAHUS 10 300JI0TUH B IOBCEHEBHON KHU3HU.

— paboTaTh C KHUBBIMH KyJIbTypaMH MPOCTEHIINX, UCTIONB3YS MIPU 3TOM yBEIUYUTENIbHbIE TIPUOOPSI,

— pacrno3HaBaTh OJHOKJIETOUHBIX BO30yauTeNell 3a00J1€BaHUI YeI0BeKa;

— pacKphIBaTh 3HAUEHUE OJHOKJIETOUHBIX KUBOTHBIX B IPUPOJIE U )KU3HU YEJIOBEKA;

— OTIPE/IeTSITh CUCTEMAaTHUECKYO PHHAIICKHOCTD KHBOTHBIX K TOW WIJIM HHOM TaKCOHOMHYECKOH TpyTIIe;

— HaOII0aTh 32 TIOBEJCHNUEM JKUBOTHBIX B IIPUPO/IE;

— paboTaTh ¢ KUBBIMH KUBOTHBIMU B (DUKCHPOBaHHBIMU TIpeTiapaTaMu (KOJUIEKIIUSMHU, BIAXKHBIMU ¥ MUKPOTIpEriapaTaMy, Yy9dejaMu 1 JIp.);
— OOBSACHATH B3aUMOCBS3b CTPOEHUS U (DYHKLIUI OPraHOB U UX CUCTEM, 00pa3a KU3HHU U Cpeibl OOMTaHUs )KUBOTHBIX;

— MOHUMAaTh B3aMMOCBSI3H, CJIOKHBILHUECS B IPUPOJE, U UX 3HAUEHUE [T HKOJOTUUECKUX CUCTEM;

— BBIJICJIATD )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, U CLIOCOOCTBOBATh COXPAHEHHUIO X YMUCIEHHOCTH U MECT OOUTAHMS;

— OKa3bIBaTh MEPBYIO MEJUIIMHCKYIO IIOMOLIb TP YKYCaX OMACHBIX WJIH SIOBUTHIX )KUBOTHBIX;

— UCHOJb30BATh MEPHI NPOPHUIAKTUKY MTapa3uTapHbIX 3a00JeBaHHM.

— OMNpPEAEIATh CUCTEMAaTHUECKYO IPUHAIEAKHOCTD AKHUBOTHBIX K TOW MJIM MHOM TAKCOHOMHUYECKOM IpymIie;

— paboTaTh C KHUBBIMH KUBOTHBIMU M (PUKCHPOBAHHBIMH IpeTapaTaMu (KOIEKIUSAMH, BIKHBIMU U MUKpOIIpenapaTaMy, 4YydeilaMy U JIp.);
— OOBSACHATH B3aUMOCBSI3b CTPOEHUS U (DYHKLIUH OPraHOB U MX CHCTEM, 00pa3a KU3HU U Cpe]ibl OOUTAHUS )KUBOTHBIX;

— MOHUMATh U YMETh XapaKTePHU30BaTh KOJIOTUYECKYIO POJIb XOPIOBBIX KUBOTHBIX;

— XapaKTepu30BaTh X034iCTBEHHOE 3HAYCHUE TT03BOHOYHBIX;

— Ha0II0AaTh 32 MOBEACHUEM KUBOTHBIX B IPUPOJIE;

— BBIJIEJISTh )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, U CLIOCOOCTBOBATh COXPAHEHHUIO X YHUCIEHHOCTH U MECT OOUTaHMS;

— OKa3bIBaTh MEPBYIO MEIUIIMHCKYIO TIOMOIIb MTPH YKYCaX OMACHBIX MJIH SJOBHTHIX )KUBOTHBIX.

— 0OBSACHATH MEXaHU3Mbl B3aUMO/JICHICTBUSI BUPYCOB U KJIETOK;

— XapaKTepu30BaTh ONAacHbIe BUpyCHbIE 3a00eBanus yenoseka (CIIM/L, renatut C u np.);

— BBISIBJISATh MIPU3HAKU CXOJICTBA U PA3JIUUUs B CTPOCHUU BUPYCOB;



— OCYIIECTBIISTH HAa MIPAKTUKE MEPONPUSITHUS IO MPO(HIIAKTUKE BUPYCHBIX 3a00I€BaHUA.

Memanpeomemmnuwie pe3yiomamot 00yueHus

Yuawuecs oonocnol ymemn:

— paboraTh ¢ yueOHUKOM, paboueil TeTpaiblo U JUAAKTHUYECKUMU MaTepragaMu, COCTABIISATh KOHCIEKT naparpacda yueOHHUKa 10 U/ UTU Tocie
U3Yy4EHMs MaTepualla Ha YPOKE;

— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMbI, UCIIOJIb3YS Pa3Hble NCTOYHUKY UH(POpMALUY;

— TOTOBUTH YCTHBIE COOOIIEHUS U MUChbMEHHBIE pedepaTsl Ha ocHOBE 00001IeHNsT HHYOPMAINK YYeOHHUKA U JTOTIOJTHUTEIBHBIX HCTOYHUKOB;
— TOJIb30BaThCS MOMCKOBBIMU cucTeMamu HTepHeTa.

— COCTaBJISITh KOHCIIEKT Naparpada ydeOHrKa 10 W/ 1OCIie H3yUYeHUsI MaTepHraja Ha YPOKe;

— MOJIb30BAThCS OMOIOTUYECKUMU CIIOBAPSIMH U CIIPABOYHUKAMU JIJIsl TOUCKA OMpEeIeHUI OMOJIOrMUYeCKUX TEPMUHOB,;

— BBITIOJIHATH JTA0OpAaTOPHBIE PAOOTHI MO PYKOBOJICTBOM YUHUTEIIS;

— CpaBHUBATh NpECTaBUTENICH Pa3HBIX IPYII PACTEHUI, IENaTh BHIBObI HA OCHOBE CPABHECHMS,

— OLIEHUBATh C 3CTETUUECKON TOUKU 3pEHUSI IPEACTaBUTENEH pACTUTEILHOTO MHUPA;

— HaxoJIUTh MHPOPMAIUIO O PACTCHUSIX B HAYYHO-TIOMYJISIPHOM TUTepaType, OMOJIOrMYECKUX CIIOBapsIX U CIPAaBOUYHUKAX, AaHATTM3UPOBATh U
OLIEHUBATH €€, IEPEBOIUTh U3 OJIHOI (POPMBI B APYTYIO.

— JlaBaTh XapaKTePUCTUKY METOJIaM U3y4eHHUsI OMOJIOTHYECKIX O0OBEKTOB;

— Ha0I0AATh U ONKCHIBATh PA3IUYHbIX IPEICTaBUTENEH JKUBOTHOTO MUDPA;

— HaxOJIUTh B PA3IMYHBIX UCTOUHUKAX HEOOXOJUMYIO MH(POPMAIIHIO O )KUBOTHBIX;

— 130MpaTeNIbHO OTHOCUTHCS K OMoJIornyeckoi nH(popMaluu, coaepKaliencs B CpeicTBax MaccoBoil HH(opMmaluy;

— CpaBHUBATH )KUBOTHBIX U3yUEHHBIX TAKCOHOMUYECKUX TPYII MEXKIY CO00ii;

— WCIOJIb30BaTh MHAYKTHUBHBIN M I€TyKTUBHBINA TTOIXOIBI IPU U3YUCHUH KPYITHBIX TAKCOHOB,;

— BBISIBIISITh PU3HAKYU CXOJICTBA U PA3NIMYMS B CTPOCHHUHU, 00pa3e )KU3HU U MOBEJACHUH )KUBOTHBIX;

— 000011aTh U AenaTh BHIBOABI 10 H3YYEHHOMY MaTepHaly;

— paboTaTh C TOMOJHUTETFHBIMUA UCTOYHUKAMU UH(POPMAIIUH, UCIIOJIB30BATh IS MOMCKa MHPOPMAIIUU BO3MOKHOCTH MIHTepHeTa;
— MPEACTaBIATh U3YUYECHHBIN MaTepHall, UCTIOIb3Ysl BO3SMOKHOCTH KOMIIBIOTEPHBIX TEXHOIOTHIl.

Jluunocmmuuie pezyromamol 00yuenusn

— pa3BuTue U GOpMUPOBAHNE UHTEPECA K N3YUEHUIO TPUPOJIBI;

— pa3BUTHE UHTEIICKTYalIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

— BOCIIUTaHHe O0EepeKHOTO OTHOIIECHUS K IpUpoJie, GOPMUPOBAHNE IKOJIOTUYECKOTO CO3HAHUS;

— NPU3HAHUE BBICOKOH LIEJIOCTH KHU3HH, 3J0POBbsI CBOETO U APYTUX JIIOJEH;

— pa3BUTHE MOTHUBAILIMU K MOJIYYSHUIO HOBBIX 3HAHUH, NajdbHEHIIEMy U3YyUYEeHHIO €CTECTBEHHBIX HAYK.

8 knacc

Ilpeomemmnoie pezyibmamaul 00yueHus

Yuawuecs oonocnol snamo:

— MPU3HAKH, JOKA3bIBAIOIINE POJCTBO YEIOBEKA U KUBOTHBIX.

— OHMONIOrHYeCcKUe U COIMalIbHbIE (hPaKTOPHI AHTPOIIOTCHE3a;

— OCHOBHBIE TaIlbl BOJIOIUH YEIOBEKa;

— OCHOBHBIE YEPTHI pac YeJIOBEKA.

— BKJIaJl OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHUHN 00 OpraHu3Me YeloBeKa.



— OCHOBHBIE MPU3HAKU OpraHU3Ma 4YelloBeKa.
— POJIb PETYJIATOPHBIX CUCTEM;

— MEXaHU3M JICUCTBHS TOPMOHOB.

— YacTH CKeJleTa YeJIOBEKa;

— XMMHYECKHI COCTaB M CTPOCHHUE KOCTEH;

— OCHOBHBIE CKEJIETHBIE MBIIIIbI YETIOBEKA.

— MPU3HAKH BHYTPEHHEH Cpebl OpraHu3Ma;

— IPU3HAKY UMMYHUTETA;

— CYIITHOCTH NMPUBHUBOK U MX 3HAUCHHE.

— CYILECTBEHHBIE IPU3HAKU TPAHCIIOPTA BEILECTB B OPraHU3ME.

— OpraHbl JbIXaHUs, UX CTPOCHUE U (PYHKIINY;

— IMTMEHUYECKUE MEPbI U MepPbl MPO(UIAKTUKY JIEFOYHBIX 3a001€BaHUN

— OpraHbl MUIIEBAPUTEIBHON CUCTEMBI;

— TMTMEHUYECKUE MEPbI U Mepbl MPO(MUIAKTUKN HapyIIEeHHUs paOOThI MUIIEBAPUTEIBHON CUCTEMBI.
— 0COOEHHOCTH IJIACTUYECKOTO M SHEPreTHUYEeCKOro 0OMEHa B OpraHU3Me UeJIOBEKa,

— POJIb BUTAMHHOB.

— OpraHbl MOYEBBIJICIIUTEIIEHOW CUCTEMBL;

— Mepbl MPO(UITAKTUKY 3a00JI€BaHUNH MOYEBbIIETUTEIBHON CUCTEMBI.

— CTpoeHue U QYHKINH KOXKU;

— IUTMEHUYECKUE TpeOOBaHUS 0 YXOAY 3a KOXKei, HOITSIMH, BOJIOCAMH, OOYBBIO M OJI€XK/10H.

— CTpoeHHE U (PYHKITUH OPTaHOB TTOJIOBOW CHCTEMBI YEJIOBEKa,

— OCHOBHBIE 3Talbl BHYTPUYTPOOHOTO ¥ BO3PACTHOTO Pa3BUTHS YETIOBEKA.

— 0cOOEHHOCTH BbICIIIEH HEPBHOM JEATEILHOCTH YEJIOBEKA;

— 3Ha4YeHHUeE CHa, ero (azbl.

— IpUEMBI PaLlMOHATIBHOMN OpraHU3aluy TpyJa U OTIbIXA;

— OTPHIATEIbHOE BIMSHUE BPEIHBIX IPUBBIYEK.

Yuawuecs oonorcnvr ymemn:

— aHAJIM3UPOBATh OCOOCHHOCTH CTPOCHUS YEIOBEKA M YeJIOBEKOOOPa3HBIX 00€3bsH, IPEBHUX MPEIKOB UEIOBEKA, IPEICTABUTENICH PAa3IMUHBIX pac.
— y3HaBaTh OCHOBHbIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETOK, TKaHE! Ha TabJIUIax U MUKpOIpenapaTax;
— YCTaHaBJIMBATh U OOBSICHATH B3aUMOCBS3b MEXK/Yy CTPOSHHEM U (QYHKLUSMH KJIETOK TKaHEH, OPraHOB U X CHCTEM.
— BBISIBJISATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHS U ()YHKLIMOHUPOBAHUS OPTraHOB YyBCTB;

— co0JII0IaTh MEPHI MPOQPUIAKTUKY 3200ICBAHII OPTaHOB YyBCTB.

— pacro3HaBaTh YaCTU CKeJIeTa Ha HaTJIAAHBIX OCOOUSX;

— HAXOJUTh HA HATJISIHBIX MIOCOOMSIX OCHOBHBIEC MBIIIIIIEI,

— OKa3bIBaTh MEPBYIO JOBpAaYe€OHYIO MOMOIIb MIPH NEPEIOMax.

— CpaBHUBATh MEXY COO0H CTpOeHHE U (PYHKIUH KIETOK KPOBH;

— OOBSACHATHh MEXaHU3MBbI CBEPTHIBAHUS U NIEPEIUBAHUSA KPOBU.

— pa3nnuYaTh ¥ OMHCHIBATH OPTaHbl KPOBEHOCHOM U IMM(pATHUECKON CUCTEM;

— U3MEPSTh MyJIbC U KPOBSHOE JaBIICHUE;



— OKa3bIBaTh MEPBYIO TOBPAu€OHYIO MOMOIIb MPH KPOBOTEUEHUSX.

— BBISIBJISATh CYIIIECTBEHHbIE IPU3HAKH JbIXaTE€IbHON CUCTEMBI, IPOLIECCHI IbIXaHHs U Ta3000MEHa;

— OKa3bIBaTh MEPBYIO JOBpAY€OHYIO OMOIIb MPH CIIACEHUH YTOMAIOLIETO U OTPABJICHUN YTapHBIM T'a30M.
— XapaKTepu30BaTh MUILEBAPEHUE B Pa3HBIX OT/IENIaX MUIIEBAPUTEIBLHON CUCTEMBI.

— BBISIBIISIT CYIIECTBEHHBIE MPHU3HAKN OOMEHA BEIIECTB M MPEBPAILECHUS SHEPTHH.

— OOBACHATH MEXaHU3M TEPMOPETYJIALIHN;

— OKa3bIBaTh IIEPBYIO MOMOIIb PU OBPEKAECHUSI KOKH, TEIJIOBBIX U COJIHEUHBIX yAapax.

— BBIJICJIATh CYLIECTBEHHbIE PU3HAKHU IICUXUKH YEJIOBEKA;

— XapaKTepU30BaTh TUIbl HEPBHOI CUCTEMBI.

— co0J1101aTh HOPMBI JIMYHOM TUTHEHBI U TPO(UIAKTHKH 3a00JI€BaHUI;

— OKa3bIBaTh NEPBYIO JOBPAYEOHYIO TOMOIIIb.

Memanpeomemnmnbie pe3yiomansl 00yyenus

Yuawuecs oonorcnvr ymemn:

— IUTAHUPOBATh COOCTBEHHYIO YUEOHYIO JeATENbHOCTh KaK CAaMOCTOSITENIbHO, TaK U MO/ PYKOBOJCTBOM YUHTEJS;
— y4acTBOBaTh B COBMECTHOMH JI€ATEIbHOCTH (padoTa B MajbIX rpynnax);

— paboTaTh B COOTBETCTBUU C ITOCTABJICHHOM 3a/1aueid, MIIaHOM;

— BBIJEJIATH TJIaBHBIE U CYIIECTBEHHBIE IPU3HAKN OHATHH;

— COCTaBJIATh ONMHUCAaHUE OOBEKTOB;

— COCTAaBJISITh [IPOCTHIE U CIIOXKHBIE TUIAHBI TEKCTA;

— OCYIIECTBJIATH OUCK U 0TOOp MHPOPMALIUHU B TOTIOJIHUTENBHBIX HCTOYHUKAX;

— BBISIBJISITh IPUYMHHO-CJIE/ICTBEHHBIE CBA3H;

— paboTaTh cO BCeMU KOMIIOHEHTaMH TEKCTa;

— OLIEHUBATh CBOIO PabOTy U AESTENbHOCTh OJTHOKIACCHUKOB.

Jluunocmmuuie pezyromamot 00yuenusn

— (hopMupoOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YUEHHUIO, TPYY;

— (hopMupOBaHHE IIEIIOCTHOTO MUPOBO33PEHUS;

— (hopMUpOBaHHE OCO3HAHHOCTH U YBaXXUTEIBHOIO OTHOIIEHUS K KOJUIEraM, APYIHM JIFOIM;

— (hopMupoBaHHEe KOMMYHUKAaTUBHON KOMIIETCHIIMU B OOLIICHUHU C KOJUICTaMU;

— (hopMUpOBaHHE OCHOB SKOJIOTMYECKON KYJIBTYPHI.

9 Kknacc

Ilpeomemmnoie pezyibmamaul 00yueHus

Yuawuecs oonorcnvr s3nams:

— YPOBHHM OpraHU3alluy KUBOW MaT€pUU U Hay4Hble AUCLUUIUINHBI, 3aHUMAIOLIHECs NU3yUYeHHEM IIPOLIECCOB KU3HENEATEIbHOCTH Ha KaX/IOM U3 HUX;
— XMMUYECKHUI COCTaB )KUBBIX OPTaHU3MOB;

— POJIb XMMHUYECKHX 3JIEMEHTOB B 00pa30BaHUU OPraHUYECKUX MOJIEKYJ;

— CBOICTBA ’KMBBIX CUCTEM M OTJIMYUE UX MPOSBIECHUI OT CXOAHBIX ITPOLIECCOB, MPOUCXOIALINX B HEXKUBON IIPUPOJIE;
— LAapCTBa KUBOW MPUPO/bI, CHCTEMATUKY U IPEACTaBUTENICH pa3HbIX TAKCOHOB,;

— OPUEHTHPOBOYHOE YHCJIO U3BECTHBIX BUJIOB )KUBOTHBIX, pACTEHUM, FPUOOB 1 MUKPOOPTaHU3MOB.

— MPEJCTABIEHHS €CTECTBOUCIIBITATENICH 10JaPBUHOBCKON 3MOXU O CYLTHOCTH XKHBOM MPUPOJIBI;



— B3ryisabl K. JIuHHEs Ha cucTeMy ’KMBOTO MUPA;

— OCHOBHBbIE TOJI0KEHUS 3BoOIMOHHON Teopun K. b. Jlamapka, e€ mo3uTuBHbIE U OIIMOOYHBIC YEPTHI;
— yuenne Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOOpE.

— THIBI TOKPOBUTEIILCTBEHHON OKPACKH (CKPBIBAIOIAsi, TPEAOCTEPETAIONIAs) K UX 3HAYCHUE JIJIsl BEDKUBAHUS;
— OOBSICHATH OTHOCUTEJIbHBIN XapaKTep IPUCIIOCOOICHHIA;

— 0COOEHHOCTH MPHUCTIOCOOUTEITHHOTO TIOBEICHUSI.

— 3Ha4YeHHe 3a00ThI O TOTOMCTBE ISl BBDKUBAHUS;

— OTIpE/ICTICHUS TIOHATHH «BHUD» U «IIOTYJIALINSY,

— CYIIHOCTh T'€HETHYECKHX MPOIECCOB B MOMYJISAIHUIX;

— (hopMBI BUI00Opa30BaHUS.

— IJIaBHBIC HAIPaBICHUS IBOJIOLUU: OMOJIOTHUECKUN Tporpecc U OUOIOrUYeCKUil perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH BOJIIOLIMH: TUBEPTEHIINIO, KOHBEPICHIIUIO 1 MapaJUICIIH3M;

— PEe3yJbTAThI HBOJIOLHH.

— teoputo akageMuka A. M. OnapuHa o IpouCcX0XKI€HNUHN KU3HU Ha 3eMiIe.

— 9Tanbl pa3BUTHsI )KUBOTHBIX U PACTEHUN B pa3IMUHbIE IEPUO/IbI CYLIECTBOBAHUS 3€MIIH.

— JIBWKYIIUE CUJIBI aHTPOTIOTeHE3a;

— CHUCTEMAaTHYECKOe MOJIOKEHHE YEJIOBEKA B CCTEME JKUBOTO MUDPA;

— CBOICTBa YeJIOBeKa Kak OMOJIOTHIECKOro BUIA;

— JTalbl CTAHOBJIECHHUS YEJIOBEKA KaK OMOJIOTHYECKOT0 BU/IA;

— packhl 4elloBeKa M UX XapaKTepHbIe OCOOCHHOCTH.

— MaKpOAJIEMEHTHI, MUKPOIJIEMEHTHI, X BKJIaJ B 00pa30BaHNEe HEOPTaHUYECKUX M OPraHUYECKHX MOJIEKYJ )KMBOT'O BEIIECTBA;
— XMMHYECKHE CBOMCTBA M OMOJIOTHUYECKYIO POJIb BOJIBI,

— POJIb KATHOHOB U aHMOHOB B 00€CIIEUEeHUH MPOLIECCOB KU3HEAEATEIIbHOCTH;

— YPOBHHU CTPYKTYpPHOI OpraHu3anuu OeIKOBbIX MOJIEKYT,

— MPUHIMIBI CTPYKTYPHOM OpraHU3alliu U (PYHKIIHH YTIEBOIOB;

— MPUHIUIBI CTPYKTYPHOU OpraHU3aluu U QYHKIIUU KUPOB;

— cTpyKTypYy HykienHoBbIx kucioT (JJHK n PHK).

— ONIpeeIeHUs MOHATHI «IIPOKAPUOTHD, «IYKAPUOTHD», «XPOMOCOMBD», «KAPHUOTHUID), KMUTO3);
— CTPOCHHE MPOKAPUOTUIECCKON KIETKH;

— CTpOE€HHUE MPOKapHOT (OaKTEpUU U CHHE3EIEHBIC BOJOPOCTH (IIMAaHOOAKTEPHUN));

— CTPOCHHE DYKaPHOTHUECKON KIICTKH;

— MHOroo0pasue 3yKapuor;

— OCOOCHHOCTHU CTPOSHHSI PACTUTEIILHON M JKUBOTHON KJIETOK;

— IJIaBHBIC YaCTU KIIETKU;

— OpPraHOMJIbl UTOIUIA3MBbI, BKITIOUCHHUS;

— CTaJu¥ MUTOTHYECKOTO IIUKJIA ¥ COOBITHSI, TPOUCXOIAIINE B KIIETKE HA KAXKI0H U3 HUX;

— TIOJIOKEHHS KIIETOYHON TEOPHH CTPOCHHS OPTaHU3MOB;

— OMOJIOTUYECKUN CMBICT MUTO3A.



— MHoOroo6paszue Gpopm 6€crosoro pa3sMHOKEHUS U TPYTIHI OPraHU3MOB, JUIsI KOTOPBIX OHU XapaKTepHBI;

— CYIIHOCTb IOJIOBOTO Pa3MHOXKEHUS U €r0 OMOJIOTHYECKOe 3HAYCHHE,

— MpoIecC raMeTOreHe3a;

— Mei03 U ero OHOJIOrMYecKoe 3HAaUCHHUE;

— CYIITHOCTH OIUIOIOTBOPEHHUSI.

— OmpeJieJICHUE MOHITHSI «OHTOTEHE3);

— MEPUOIN3ALUI0 HHIUBUIYAILHOTO Pa3BUTHS;

— 9Tanbl YSMOPUOHANIBHOTO pa3BUTUA (ApoOICHUE, racTPyIIALUs, OPTaHOTEHE3);

— (hopMBI TOCTAIMOPHOHAILHOTO NIEPUO/IA PA3BUTHS: HETIPSIMOE Pa3BUTHE, Pa3BUTHE TTOJHBIM U HETIOJIHBIM IPEBPALICHHEM;
— MpSIMOE Pa3BUTHUE;

— Ouorenernyeckuii 3akoH J. ['exkens u K. Mromepa;

— pa6otsl A. H. CeBepuioBa 00 sMOpHOHANEHOM N3MEHUNBOCTH.

— ONpeeICHHS MMOHATHI «TeHY», «TIOMUHAHTHBIA TeHY», «PEIIECCUBHBIN T'eH», «IIPU3HAKY, KCBOWCTBOY, «(DEHOTHUID), KTEHOTHUID), HACICICTBEHHOCTHY,
«U3MEHYUBOCTHY, «MOAU(PUKALNNY, KHOPMA PEAKIIUN», KMYTALUN», «COPT», KIIOPOAAY», KIITAMM;

— CYITHOCTh THOPUIOIIOTUIECKOTO METO/Ia H3yUeHHS HACIIEICTBEHHOCTH;

— 3aKOHBI MeHnens;

— 3akoH MopraHna.

— BHJIbI UI3MEHYHUBOCTH U PA3IHUUS MEXKIY HUMH.

— METOJIBI CEJIEKITNH;

— CMBICJT U 3HaYCHHE SBIICHUS T€TePO3UCA U MOTUTUIOUIHH.

— ompejieNieHne TIOHATHS «Onocdepar, «IKOJOTH», OKPYKAIOMIast Cpeiay, «cpeaa OOUTaHH», KIPOITYIIEHTHD), «KKOHCYMEHTBI, «PEIIyIICHTHD»,
— CTPYKTYpPY ¥ KOMIIOHEHTHI Onochepsr;

— KOMIIOHEHTHI JKUBOTO BEIIECTBA M €r0 (PYHKIINH;

— KiIaccu(puIUpoBaTh HKOIOTHUECKHE (HAKTOPHI.

— aHTPOIIOTE€HHbIE (PAKTOPHI CPEIbI;

— XapakTep BO3JCHCTBH UenoBeka Ha onochepy;

— c1ocoObl U METO/IbI OXPaHbI IPUPOJIbI;

— OHMOJIOrMYECKHUI U COIMANIbHBIN CMBICI COXPaHEHHUsI BUIOBOTO Pa3HOOOpa3us OMOIICHO30B;

— OCHOBBI PallMOHAJIBHOTO MPUPOIOTIOIb30BAHMS;

— HeHucuepraeMble 1 MoYepracMble pecypchbl;

— 3alOBEIHUKHU, 3aKa3HUKH, mapku Poccuu;

— HECKOJIbKO PACTEHUM U )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

Yuawuecs oonoicnvt ymems.

— JIaBaTh OTpeIeJICHUsI YPOBHEH OpraHU3aliy KUBOTO U XapaKTEPU30BATh MPOLIECCHI KU3HEAEATEIFHOCTH HA KQXKIOM U3 HUX;
— XapaKTepu30BaTh CBOMCTBA KUBBIX CHCTEM;

— OOBSCHATD, KaK MPOSIBIISIIOTCS. CBOMCTBA KMUBOT'O Ha KAXKIAOM M3 YPOBHEH OpraHM3aluy;

— MPUBOJIUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOM CUCTEM KJIacCU(DUKAIINY KUBBIX OPTaHU3MOB;

— OOBSCHSTD, IOYEMY OpTaHU3MBbI OTHOCST K Pa3HBIM CHCTEMAaTHYECKUM T'PYIIIIaM.

— OlIEHUBATh 3HaUeHue »BotonnoHHoN Teopun XK. b. Jlamapka 11 pa3Butusi OMOJIOTHH;



— XapaKTEepU30BaTh IPEANOCHUIKYA BOZHUKHOBEHMS 3BOJIIOLUOHHON Teopun Y. JlapBuHa;

— J1aBaTh OINPEACIICHUE MOHATUAM «BUI» U IIOITYJIALINY;

— XapaKTepu30BaTh MIPUYHHBI OOPHOBI 32 CYIIECTBOBAHUE;

— OIpe/essTh 3HaYeHNEe BHYTPUBUI0BOM, MEXBUI0BOM O0OpBOBI 3a CylIeCTBOBaHUE U OOPHOBI C A0MOTUYECKUMU (PAKTOPAMU CPEJIbI;
— JIaBaTh OLIEHKY €CTECTBEHHOMY OTOOpY Kak pe3ysbTaTy O0pbObI 32 CyIIeCTBOBAHHE.

— IPUBOAUTH NPUMEPHI IPUCIIOCOOUTENILHOIO CTPOCHHUS Tella, TOKPOBUTEIbCTBEHHONW OKPACKU IIOKPOBOB U MOBEJCHMS KHUBBIX OPIraHU3MOB.
— OOBSCHATH NPUYMHBI Pa3AeICHHUs BUIOB, 3aHIMAIOIINX OOIIMPHBIA apean 0OUTaHus, Ha MOIYJIALNY;

— XapaKTepu30BaTh MIPOLECC IKOJOTMUECKOro U reorpaduyeckoro BU1000pa3oBaHus;

— OIIGHHWBATh CKOPOCTH BUA000PAa30BaHMUS B PA3IIMUHBIX CHCTEMATHIECKUX KAaTErOPUSAX KUBOTHBIX, PACTCHHI U MUKPOOPTaHH3MOB.
— XapaKTepu3oBaTh IIyTU JOCTHKEHHUS OMOJIIOTHYECKOro nporpecca: apoMopdo3, HAM0aJANTALMIO U OOILYIO JIETeHEePaLHIo;
— MPUBOJIUTH IPUMEPHI TOMOJIOTMUHBIX Y aHAJIOTUYHBIX OPTraHOB.

— XapaKkTepu30oBaTh XMMUYECKHUH, Ipea0HOI0rHueCKUil, OMOIOIMYECKUIA U COLIMAIIBbHBIM 3Tanbl pa3BUTH )KUBOW MaTEpHUH.

— OIMCHIBATH PA3BUTHE )KU3HU HA 3€MJI€ B apXEHCKYI0, MPOTEPO30MCKYI0, MAIE030MCKYI0, ME3030MCKYI0, KATHO30MCKYIO IPbI;
— XapaKTEepU30BaTh POJIb MPSIMOXO0KIEHUS, Pa3BUTHS FOJOBHOI'O MO3Ta U TPYZAA B CTAHOBJIEHUH YEJIOBEKa;

— OIpOBEpraTh TEOPHUIO pacu3Ma.

— OOBSACHATH NPUHIIMII ACHCTBUS (EPMEHTOB;

— XapakTepru3oBaTh QYyHKIUHN OEIKOB;

— OTMEYaTh YHEPTEeTUUECKYIO POJIb YITIEBOJOB U IUIACTHUECKYIO (DYHKIIUIO )KUPOB.

— ONUCHIBaTh OOMEH BEUIECTB U MPEBPALEHUE SJHEPTUU B KIIETKE;

— MPUBOJAUTH MOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OEITKOB.

— XapaKTepru30BaTh METa00IN3M Y IPOKAPHOT;

— OINMCHIBATh T€HETHUYECKUI anmapaT OakTepuii;

— ONKUCBIBATh MPOLECCHI CITOPOOOPA30BAHUSI U PA3MHOKEHHUS TPOKAPHUOT;

— OOBSACHATH MECTO M POJIb IPOKAPHOT B OMOIIEHO32X;

— XapakTepu3oBaTh (PYHKIMHM OPIraHOMIOB LIUTOILIA3MbI, 3HAUEHHUE BKIIOUYEHUH B AKU3HEAEATEIILHOCTH KIIETKU;

— OIUCHIBATH CTPOCHUE U (DYHKIIMHA XPOMOCOM.

— XapaKTepu30BaTh OMOJIOrHYECKOe 3HaUE€HUE OECIONOro pa3MHOXKEHHUS;

— 00BSACHATH IpoIlecC Meii03a, MPUBOAIINI K 00pa30BaHHIO ralJIOUIHBIX TaAMET.

— OINKCHIBATH MPOLECCHI, MPOTEKAOIIHE TPU APOOIEHNUH, FaCTPYJISILUHA U OPraHOT€HEe3e;

— XapakTepu3oBaTh (HOPMbI TOCTIMOPHOHATEHOTO PA3BUTHUS;

— pas3nn4aTh COOBITH, CONMPOBOXKIAIOIINE PA3BUTHE OPraHU3Ma IIPU MOJTHOM M HEIOJIHOM INPEBPAIlEHUY;

— OOBSACHATH OMOJIOTUYECKHIA CMBICI Pa3BUTHUS C METAMOP(O30M;

— XapaKTepu30BaTh ITAINbl OHTOT€HE3a MPH MPSIMOM MOCTIMOPHUOHATIBHOM Pa3BUTHH.

— HCIIOJIb30BATh [IPU PEIICHNUH 33]1a4 T€HETUUYECKYIO0 CUMBOJIUKY;

— COCTaBJISITh T€HOTHUIIBI OPTaHU3MOB U 3aIIMCBIBATh UX IaMETBHI;

— CTPOUTH CXEMBI CKPEILIMBAaHUS IPU HE3aBUCUMOM M CLIETITIEHHOM HaCJI€JOBaHUH, HACJIEJOBAaHUH CLEIIJIEHHOM C IOJIOM;

— CYIIHOCTb N'€HETUYECKOI0 OMNPEICIICHUS 110J1a Y PACTEHUH U KUBOTHBIX;

— XapaKTepu30BaTh TEHOTHUI KaK CUCTEMY B3aHMMOJICHCTBYIOINX T€HOB OPraHU3Ma;

— COCTAaBJISATh IPOCTEHIINE POJOCIOBHBIE U PELIATh FEHETUUECKHE 3aa4uH.



— pacro3HaBaTh MyTAaIlMOHHYIO U KOMOMHATUBHYIO N3MEHUYHUBOCTb.

— OOBSICHATH MEXaHU3MBI TIEPEIauyl MPU3HAKOB U CBOMCTB M3 MOKOJICHHUS B TIOKOJICHUE U BOSHUKHOBEHHE OTIUYHUN OT POJIUTEIBCKUX (opM y
MTOTOMKOB.

— XapakTepu3oBaTh OMoMaccy 3eMii, OMOJIOTHUECKYO MPOYKTUBHOCTH;

— OIIUCHIBATH 61/IOJ'IOI‘I/I‘-ICCKI/IC KPYTOBOPOTBI BCUICCTB B IIPUPOJIC,

— OOBSICHATD JACHCTBUEC A0MOTHYECKUX, OMOTUYCCKUX M aHTPOIIOTCHHBIX (PAKTOPOB;

— XapaKTepu30BaTh U Pa3INuaTh SKOJIOTUIECKHE CUCTEMbl — OHOTeO01eH03, OMOIIEHO3 U arpoIeHO3;

— PacKpbIBaTh CYIIHOCTh U 3HAUYCHUE B IIPUPOIC CAMOPETYIISIIUH,

— ONUCBIBATH MPOIECC CMEHBI OMOIIEHO30B M BOCCTAHOBJICHHSI IPUPOIHBIX COOOIIECTB;

— XapakTepu3oBaTh (HOPMbI B3AUMOOTHOIICHUH MEXIy OpraHu3MaMH: CUMOMOTHYECKHE, aHTUOMOTHYECKUE U HEUTPAJIbHBIC.

— HPUMCHATL HAa IPAKTUKC CBCIACHUSA 00 DKOJIOrMYECKUX 3aKOHOMCPHOCTAX B IPOMBINIJICHHOCTH U CCJIbCKOM XO035HCTBE JJISL HpaBHHBHOﬁ
OpraHu3aluy JIECOBOJICTBA, PHIOOBOJICTBA, a TAKXKE JIJISl PEIICHHS BCETO KOMILIEK A 3a/1a4 OXPaHbl OKPYKAIOIIEH CPelbl U pAllHOHAILHOTO
MIPUPOJIOTIOIH30BAHUS.

Memanpeomemnmnbie pe3yromanl 00yyenus

Yuawuecs donxcnvl ymemn:

— paboTaTh ¢ y4eOHUKOM, paboyeil TeTpablo U AUIaKTHUYECKUMU MaTepuaIamu;

— COCTaBJISITH KOHCIIEKT Taparpada yueOHHKa 10 W/WIH MOCJIe U3YYCHHs MaTepHalia Ha ypOKe;

— pa3pabaTbIBaTh IIaH-KOHCTIEKT TEMBI, UCIIONIb3Ys Pa3Hble NCTOYHUKY WH(OpMAIIUY;

— I'OTOBUTH YCTHBIC COO6HIGHI/ISI U IIMCBbMCHHBIC pe(bepaTLI, HCIIOJIB3YA I/IH(l)OpMaHI/II-O yqe6HI/IKa 1 JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

— TMOJIH30BAThCSI TIOUCKOBBIMU CUCTEMaMU MIHTepHeTa;

— BBINIOJIHATH JIaOOpaTOpHBIE PabOTHI MOJT PYKOBOJACTBOM YUHUTEIS;

— CpaBHUBATh NPECTaBUTENICH Pa3HBIX TPYII PACTEHUN U )KUBOTHBIX, JIENIaTh BBIBOJbI HA OCHOBE CPABHECHHS,

— OLICHUBATHb CBOMCTBA mopoa AOMAINHUX KUBOTHBIX U KYJIBTYPHBIX paCTeHI/Iﬁ M0 CPAaBHCHUIO C TUKUMU MPEAKAMU;

— HaxOJIUTh MHPOPMAIUIO O PA3BUTHUHU PACTEHUH M JKUBOTHBIX B HAYYHO-TIOMYJISIPHON JTUTEpAType, OMOTIOTUYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH U3 OJHOU (HOPMBI B IPYTYIO;

— CpaBHUBATHb U COIIOCTABJIATL MCKAY CO6OI>'I COBPCMCHHBIX U UCKOITACMBIX KUBOTHBIX U3YYCHHBIX TAKCOHOMUYCCKUX I'PYIIII;

— WCTOJIH30BATh HHIYKTUBHBINA U ISTYKTUBHBINA TIOAXObI IPH N3YYEHUH KPYITHBIX TAKCOHOB;

— BBIABJIATH NPU3HAKW CXOACTBA U pa3JInius B CTPOCHUU, 06pa3e KHN3HHU U ITOBCACHUHU ) KUBOTHBIX U YCJIOBCKA,

— 0000m1aTh U J1e1aTh BHIBOJIBI IT0 N3YYEHHOMY MaTepUay;

— OpCACTaABIISATh HByquHbIﬁ MaTepual, UCIOJb3yd BO3BMOXHOCTU KOMIIBIOTCPHBIX TEXHOJOTHUH.

— COCTaBJISITh CXEMBbI U TAOJIUIIBI JJIs1 HHTETPAIMH TTOJTYYCHHBIX 3HAHH;

— 000011aTh U J1e1aTh BHIBOJIBI IO N3YYEHHOMY MaTepualy;

— paboTaTh ¢ JOMOJHUTEIHHBIMA UCTOYHUKAMU MH(POPMAIIUU U UCTIONB30BaTh UX Ul TIOMCKA HEOOXOAUMOTO MaTepHaa;

— OpCACTaABIIATh H3y‘IeHHBIﬁ MaTcpual, UCIOJb3yd BOBMOXKXHOCTU KOMIIBIOTCPHBIX TeXHOHOFHﬁ;

— OOBSICHATH PUCYHKH U CXEMBI, IPE/ICTABJICHHBIC B YYCOHUKE;

— CaMOCTOATCIBHO COCTABJIATH CXEMbI IIPOUCCCOB, MPOTCKAIOMIUX B KJIICTKC, U «IIPUBA3BIBATE»? OTACIBHBIC UX 3TAIIbl K PA3JIMYHBIM KJICTOYHBIM
CTPYKTypaM;

— WUIIOCTPUPOBATH OTBET MPOCTEHIIMMHU CXEMaMU U PUCYHKaMU;

— paboTaTh ¢ MUKPOCKOTIOM M U3TOTOBIISATH MPOCTSHIIKE MPETapaThl it MUKPOCKOITUMYECKOTO CCIICIOBAHMUS.



— JIaBaTh XapaKTEPUCTUKY T€HETHYECKUM METOJIaM U3Y4YEHUs] OMOJIOTHYECKUX OOBEKTOB;
JIuunocmmnuie pesynomamol 00yueHun
— (hopMupoOBaHHE UYBCTBA POCCUICKON TPAKAAHCKON HIASHTUYHOCTH: TATPUOTU3MA, JIIOOBH U yBaxkeHUs1 K OTeUeCTBY, UyBCTBA TOPJOCTH 32 CBOIO
POIMHY;
— OCO3HAHMS y4alllUMHUCS OTBETCTBEHHOCTH U joJira nepen PonuHoii;
— OTBETCTBEHHOE OTHOILIEHUE K 00y4YEHUI0, TOTOBHOCTb U CIIOCOOHOCTh K CaMO0OPa30BaHMUIO;
— (hopMupoBaHHE MOTUBAIMH K 00yUEHHIO U TO3HAHUIO, OCO3HAHHOMY BBIOOpPY Oynymiei npodeccuu;
— yyaIuecs J0JKHbBI CTPOUTh JaJIbHEHIIYI0 HHAMBUYAJIbHYIO TPACKTOPHIO 00pa3oBaHus Ha 6a3e OpUeHTaluu B MUpe npodeccuii u
poecCrOHANIbHBIX IPEIOYTEHU;
— (hopMupoOBaHHE LEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOLIECTBEHHON MPAKTUKY;
— co0JIt0/IeHNE YYaIllUMHUCS U Iponaranja npaBui MOBEACHUS B IPUPOE, IPUPOLOOXPAHUTEIBHON AESITEIHOCTH;
— YMEHHE pealn30BbIBaTh TEOPETUUECKUE MIO3HAHUS Ha IPAKTHKE;
— OCO3HaHHE 3HaYCHU 00pa30BaHMS JUIs TIOBCEAHEBHOM KHU3HHU U COZHAHHOTO BBIOOpA MPOhECCHH;
— CHOCOOHOCTh yYaluxcs NPOBOJUTH paboTy HaJ OMMOKaMHU JJisi BHECEHUS! KOPPEKTUB B YCBaUBaeMble 3HAHUS;
— MPUBUTH JIIOOOBB K IPUPOJIE, UyBCTBO YBAKEHUS K YUEHBIM, H3yUaIOLIUM KUBOTHBIA MUD, Pa3BUTh 3CTETUYECKOE BOCIIPUITHE OOILIEHUS C )KUBBIMU
OpraHu3Mamy;
— MpU3HaHUE YYalIUMHUCA [TpaBa KakJI0To YyeJIoBeKa Ha COOCTBEHHOE apryMEHTHPOBAaHHOE MHEHHUE;
— FOTOBHOCTb yYallluXcs K CAMOCTOSATEIbHBIM OCTYIIKaM U aKTUBHBIM JAEMCTBUSAM Ha MPUPOJO0XPAHUTEILHOM HOIPHIIIE;
— yMEHHUE apryMEHTUPOBAHHO U 00OCHOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUS;
— KPUTUYHOE OTHOILIEHUE K CBOMM IIOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;
5.Cooepicanue yueonozo npeomema

«buoaorusi. MHOroo0pasue ;KuUBbIX OPranusMoB. 7 Kiaace» (70 4, 2 4 B Hexe110)

BBenenue (3 4)

Mup KHUBBIX OPTraHU3MOB. Y POBHU OpTaHU3AI[UU H CBOMCTBA KUBOTO. DKOCUCTEMBL. bruocdepa — riodanpHas 3KOJOrHYecKasi CHCTeMa; TPaHUIIbI U
KOMIIOHEHTHI Onochepsl. [IprarHbEl MHOTO0OPAa3Hst )KUBBIX OPTaHU3MOB. DBOIIOIMOHHAS Teopus Y. JlapBuHA 0 IPUCIIOCOOICHHOCTH K
pa3HOOOpa3HBIM yCIOBUSAM cpeibl oOuTanus. EcrecTBeHHas cucTeMa KilacCU(pUKAIMU KaK OTPAKESHHE MPOIIECCa IBOIOIIHA OPTaHU3MOB.

Paznea 1. Hapcrio [Ipoxkapuors (3 1)

Tema 1.1. MuOroo6pasue, 0COOEHHOCTH CTPOEHUS U IPOUCXOXKJIEHUE MPOKAPHOTHUECKUX OPraHu3MoB (3 4)

[TpoucxoxaeHue u 3Bostornus 6akTepuii. O0IMe CBONCTBA MPOKAPHUOTUUECKUX Oprann3MoB. MHorooOpasue popm 6akrepuit. OCOOEHHOCTH CTPOCHHUS
OakTepuanbHOU KIeTKU. [loHsATHE O THITaX 0OMeHa y npokapuoT. OCOOEHHOCTH OpTaHU3AIUH U KU3HEACATSIILHOCTH IPOKAPUOT; PACTIPOCTPAHEHHOCTh
U poJib B OMOIIEHO3aX. DKOJIOTHYECKas POJIb M MEAMIIMHCKOE 3HaYCHHE (Ha IpUMepe TpeAcTaBuTeNeii moanapcrsa Hacrosiue 6aktepun).
JdeMoHcTpanus

CTpoeHHe KIETOK Pa3IUYHBIX MPOKAPHOT.
JlaGopaTopHbIe U MPaKTHYECKHE PAGOTHI
3apuCcoBKa CXEMbI CTPOCHHUS TIPOKAPUOTUICCKOHN KIIETKH.
Pasnen 2. lapcTBo I'pudsl (4 1)
Tema 2.1. O6m1as xapakTepucTuka rpudoB (3 )




[Tpoucxoxaenue u BoIIOLUS rpuO0B. OcobenHocmu cmpoenus Kiemok epu6os. OchosHvle uepmol Op2aHu3ayuu MHO20KIeMouHux epubos. Omoenvi:
Xumpuouomurxoma, 3ucomuxkoma, Ackomuxkoma, bazuouomuxoma, Omuxoma, epynna Hecoeepuiennvie epudvl. OCOOEHHOCTH KU3HEIEATEILHOCTU U
pacnpoctpanenue. Poib rpuOoB B OHOIIEHO3aX U XO3SMCTBEHHOM JIEATEIHPHOCTH YEJI0OBEKA.

JdemoHcTpauus

CxeMbl CTpOEHHS MTPEACTABUTENICH PA3TUUHBIX CUCTEMAaTHUYECKUX TPYII IPUOOB, pa3InyHbIe MPEACTaBUTEIHN HapcTBa I'pulbl, cTpoeHue MI00BOTO
Teja UUTSIIOYHOro rpuda.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

CTpoeHue MIeCHEBOro rpuda MyKopa .

PacnosHaBaHue CheI0OHBIX U STOBUTBIX TPHOOB .

Tewma 2.2. JInmainuku (1 9)

[TonsTue o cumbmo3e. OOIIas XapaKTepUCTUKA JTUITAHHUKOB. THIIBI CIIOCBHII TUIIAWHIUKOB; OCOOCHHOCTH KHU3HEEATEILHOCTH, PACIIPOCTPAaHEHHOCTD
Y HKOJIOTUYECKAs POJIb JUIIAITHUKOB.

JdeMoHcTpanus

CxeMbl CTpOeHHUs TUIIAHUKOB, Pa3IuYHbIe MPEACTABUTEH JIUILIANHUKOB.

Pazpnen 3. HlapcTBo Pactenus (16 u)

Tema 3.1. O0Om1ast XapakKTEPUCTHUKA pacTeHuil (2 4)

PacturenbHbI Opranu3M Kak HeJaoCcTHas cucteMa. KieTkn, TKaHu, Opralbl M1 CUCTEMBI OPTaHOB PACTEHUM. Perynsnus ,Ku3HeIeATeIbHOCTH PACTEHUI;
¢dbutoropmonsl. OcoOOEHHOCTH XKHU3HEAeATeNbHOCTH pacTeHuil. @otocunTes. [lurmenTsl. CricTemMaTHKa pacTeHU; HU3IINE U BBICIINE PACTCHHUS.
JdeMoHcTpanus Pucynku yueOHMKa, TOKa3bIBAIOILINE
0COOEHHOCTH CTPOCHMS U JKU3HEACATEIbHOCTH Pa3IMUHBIX MPe/ICTaBUTeNeH HapcTBa pacTeHnil. CXeMbl, OTpa)xarolie OCHOBHbIE HAPaBICHUS
HBOJIIOLIMU PACTUTEIBHBIX OPTaHU3MOB.

Tema 3.2. Husmmue pacteHus (2 4)

Bomopocnu kak npeBHeiimas rpymnma pacteHuil. O0mas xapakTepucTiuka Bojgopociein. OcoOeHHOCTH cTpoeHus Tena. OTHOKIETOUYHbIE 1
MHOT'OKJIETOUYHbIE BOjIopociii. MHOroo0Opasue Bogopociieil: otaesns! 3enéHbie Bogopociu, bypeie Bonopocnu u KpacHble Bogopociu.
PacrmipocTpaneHnue B BOAHBIX U HA3€MHBIX OMOIIEHO3aX, IKOJIOrHYecKast posib Bogopocieil. [Ipaktuueckoe 3HaueHue.

JdemMoHcTpanus

CxeMbl CTpOEHHS BOJOPOCIIEN PA3IMYHBIX OT/IEJIOB.

JlabopaTopHbIe U MPaKTHYeCKHE PadoThI

M3yueHne BHEITHETO CTPOSHHMS BOTOPOCIEH .

Tewma 3.3. Bricire cnopoBble pacTenus (4 u)

[Tpoucxoxaenue u oduIas XapakTepUCTUKA BhICIIUX pacTeHuil. OCOOEHHOCTH OpraHU3alK U UHAUBUAYAIbHOTO Pa3BUTHS BBICHINX PACTEHUU.
CnopoBele pactenus. O01mas xapakTepucTuka, npoucxoxaenue. Ornen MoxoBUIHbIE; 0COOCHHOCTH OPTaHU3AINH, )KU3HEHHOTO ITUKIIA.
Pacmipoctpanenue u ponb B 6uonenozax. Oraen [lnayHoBuHble; 0cOOEHHOCTH OpraHU3aIUH, )KU3HEHHOTO 1IMKJIa. PactipocTpaneHue u poib B
ouoneno3ax. Otnen XBoUIEBUIHBIE; 0COOCHHOCTH OpraHU3aliH, )KU3HEHHOT0 IIHKIIa. PacripocTpanenue u pois B OnorieHo3ax. Otnen
[TanopotHukoBuaHbIe. [IpoucxoxneHrne u 0COOEHHOCTH OpraHU3aluy NanopOTHUKOB. JKU3HEHHBIN IIUKII MalOPOTHUKOB. PacipocTpanenue u poib B
OMOIIeHO3aX.

JdeMoHcTpanus

CxeMbl CTpOEHUS U )KU3HEHHBIX IIUKJIOB MXOB, XBOILEH U IJIAyHOB, pa3JIMYHbIE MPEJCTABUTENIN MXOB, INIAYHOB U XBOLIEH, CXEMbI CTPOCHUS
MarnopoTHHKA; APEBHUE NAIOPOTHUKOBUIHBIE, CXE€Ma LIMKJIA Pa3BUTHs NAOPOTHUKA, Pa3IUYHbIE IPEACTABUTEIN MAOPOTHUKOBUIHBIX.




JlabopaTopHbIe U PaKTHYeCKHe PadoThl

M3ydeHne BHENTHETO CTPOCHHS MXa .

M3yueHne BHENTHETO CTPOEHHS NTAMOPOTHHKA .

Tewma 3.4. Boicie cemennbie pactenus. Otnen ['onocemenHble pactenus (2 4)

[TpoucxoxmaeHne 1 0COOCHHOCTH OpPraHU3allii TOJIOCEMEHHBIX PACTEHUI; CTPOCHHUE Tella, )KU3HEHHBIE (JOPMBI TOJI0CeMEHHBIX. MHOT000pasue,
pacupoCcTpaHEHHOCTh T'OJIOCEMEHHBIX, UX POJIb B OMOLIEH03aX U MMPAKTHYECKOE 3HAUCHHE.

JdemMoHcTpanus

CxeMbl CTpOEHHUs FOJIOCEMEHHBIX, IUKII Pa3BUTHSI COCHBI, Pa3JIMYHbIE IIPEJICTABUTENN TOJIOCEMEHHBIX.

JlabopaTopHble U IpaKkTHYeCKHEe PadoThI

U3yueHne CTpOEHHs 1 MHOI00OPA3HUs FOJOCEMEHHBIX PACTEHMUH .

Tema 3.5. Beicine cemenuble pacrenusa. Ornein IHokpeitocemenusie (1BeTkoBbie) pacTeHus (6 9)

[Ipoucxoxaenne 1 0COOEHHOCTH OpPraHu3allii MOKPHITOCEMEHHBIX PACTEHHI; CTPOCHHUE Tella, )KU3HEHHbIE (POPMBI MOKPBHITOCEMEHHBIX. Kiacchl
OpnnononsHbie U [IBynonbHbie. OCHOBHBIE CEMEICTBA TOKPHITOCEMEHHBIX pacTeHUH (2 ceMeicTBa OHOAONIBHBIX U 3 CeMENCTBA JBYAOIBHBIX
pactenuii). MHOroodpasue, paclpoCTpaHEHHOCTD [IBETKOBBIX, MX POJIb B OMOIIEHO3aX, B )KU3HH YEJIOBEKA U €r0 XO3SIiCTBEHHOU e TEeTHbHOCTH.
JdeMoHcTpanus

Cxema cTpoeHHS IBETKOBOTO PACTEHUS; CTPOCHHUS 1IBETKA, IUKII Pa3BUTHSI LIBETKOBBIX PACTEHHH (IBOMHOE OIJIOJOTBOPEHHE), TPEACTABUTEIN
Pa3JINYHBIX CEMEWCTB MOKPBITOCEMEHHBIX PACTCHUM.

JlabopaTopHble M IpakTHYEeCKHE PadOThI

U3ydeHne CTPOEHHNS TOKPHITOCEMEHHBIX PACTEHHI .

Pacrnio3HaBaHue HaubosIee PacIPOCTPAaHEHHBIX PACTEHUH CBOEH MECTHOCTH, ONpeielieHHe UX CUCTEMATUYECKOTO MOMOKEHHS -

Paznea 4. LlapcTBo 7KuBotHble (37 1)

Tema 4.1. O01mag XxapakKTepUCTHKA XUBOTHBIX (1 u)

JKUBOTHBII OpraHu3M Kak 1eJI0CTHas cuctema. KieTku, TkaHu, OpraHbl M CHCTEMBI OPTaHOB KUBOTHBIX. Perynsimus sxu3He e TeIbHOCTH JKUBOTHBIX;
HEpBHAs ¥ SHAOKpUHHAs perynsiuu. OcOOCHHOCTH KU3HEIEATENbHOCTH JKUBOTHBIX, OTIIMYAIOIINE UX OT MPEACTaBUTENEH IPYTUX APCTB KUBOM
npupobl. CUCTeMaTHKa )KUBOTHBIX; TAKCOHOMUYECKHE KaTErOPUH; OJHOKIETOUYHBIE U MHOTOKJIETOUHbIE (0€CIIO3BOHOYHBIE 1 XOPOBbIE) JKUBOTHBIE.
B3aumMooTHOIIIEHNS )KUBOTHBIX B OMOIIEHO3aX; TPOYUIECKUE YPOBHHU U IICTIH MUTAHUSI.

JdemoHcTpauus

Pacnpenenenue ’KUBOTHBIX M pacTEHUil 10 MIaHeTe: Onoreorpaduieckue 00JIacTH.

JlaGopaTopHble U MpaKkTHYecKue padoThl

AHanmu3 CTPYKTYphl pa3IUYHBIX OMOMOB CYIITM 1 MUPOBOT'O OK€aHa Ha CXeMaX W WILTIOCTPALIUSX.

Tewma 4.2. [ToanapctBo OQHOKIETOUHBIE (2 4)

OO0mmas xapakTepucTuka npocremmx. KieTka oHOKIETOUHBIX )KUBOTHBIX KaK IEJIOCTHBIA OPTaHU3M; 0COOCHHOCTH OpPTraHU3aIluU KIETOK
MPOCTEHIINX, CTIelUaIbHbIe OpraHouabl. Pa3zHooOpa3ue mpocTelmx U UX poib B OMOLIEHO3aX, )KU3HU YETIOBEKa U €r0 XO35HCTBEHHON JAESITebHOCTH.
Tun CapKoXT'yTHKOHOCIIBI; MHOT000pasue (hopM CapKOIOBBIX M KTI'YTUKOBBIX. Tur CIIOPOBHUKH; CIIOPOBUKH — IMAPA3UTHI YEIIOBEKA U KHUBOTHBIX.
OcoOenHoctu opranuzainuu npeacrasureneit. Tun Mudysopun. Muoroo6pasue nuudyszopuii u ux poiab B OUOIEHO3aX.

JdeMoHcTpanus

Cxembl cTpoeHus: aMeObl, IBIIICHBI 3eIE€HOIM U nH(BY30pun Ty(PenbKu, TPEeICTaBUTENN PA3INUHBIX TPYII OJHOKIECTOYHBIX.

JlabopaTopHble M IpaKkTHYeCKHEe PadoThI

Crtpoenue amMEODI, SBIIICHBI 3€1EHON 1 UHDY30pUU TyPENbKH.




Tema 4.3. Iloamapctso Muoroknerounsie (1 1)

OO01as xapakTepucTHKa MHOTOKJIETOYHBIX KUBOTHBIX; THUIBI CUMMETpuu. KieTku u TkaHu ®UBOTHBIX. [IpocTeiiiime MHOTOKIETOUHbIE — T'YOKH; UX
pacIpoCTpaHEHUE U SKOJIOIMUECKOE 3HAUECHHUE.

JdemoHcTpauus

THIbI CHMMETPUH Y MHOTOKJIETOUHBIX JKMBOTHBIX, MHOT000pa3ue ry0ook.

Tewma 4.4. Tun KumieunononocTtHsie (3 9)

OcoOeHHOCTH OpraHu3aly KUIIEYHOIIOIOCTHBIX. becnosoe 1 nmonoBoe pa3MHokeHHe. MHOTr0o0pasue 1 pactpoCTpaHEHHE KUIIEYHOIOIOCTHBIX;
TUAPOUJIHBIC, CLIU(OUIHBIE U KOPAJUIOBbIE MOMUIIBL. PONIb B MPUPOAHBIX COOOIIECTBAX.

JdeMoHcTpanus

Cxema cTpoeHHs THAPBL, MEAY3bl M KOJJOHUH KOPAJUIOBBIX MONIUIOB. brolieno3 kopamiosoro puda. BuelnHee 1 BHyTpeHHEE CTpOCHHE
KHMILIEYHOIOJOCTHBIX.

JlaGopaTopHble U MpPaKTHYecKne padoThl

W3ydenue miakaToB ¥ TaOIUI, OTPAXKAIOIINX XOJ] pEreHEPALUH Y TUAPHL.

Tema 4.5. Tun [1nockue yepsu (2 4)

OcoOeHHOCTH OpraHu3aly MI0cKuX YepBeid. CBOOOJHOKUBYIIIME PECHUYHBIE YepBU. MHOroo0pas3ne peCHUYHBIX YepBE U UX pOJIb B OMOLIEHO3aX.
[TpucnocoOnenns kK napa3uTU3My y II0cKux yepseil; kiaccel Cocanbiuku v JIeHTouHble yepBy. IToHATHE 0 )KU3HEHHOM LIUKJIE; [IUKIIbI Pa3BUTHS
Me4EHOYHOI0 COcaJIbIIMKa U ObIubero HenHs. MHOrooopasue miockux yepBei-napasuTos; Mepbl MPO(UIAKTUKN Tapa3UTapHBIX 3a00J1€BaHUM.
demoHcTpauus

CxeMbl CTpOeHUS TIOCKUX YepBEeil, BeIyluX CBOOOHBINA U Mapa3uTUYeCKUi 00pa3 Ku3HU. PaznuuHble NpeACcTaBUTENN PECHUYHBIX YepBei. CXeMbl
’KM3HEHHBIX LIUKJIOB MEYEHOYHOT'O COCABIINKA U OBIYBETO IETTHS.

JlabopaTopHble U MpaKkTHYeCKUe PadoThl

JKuzHeHHbIE IUKITBI TEUEHOYHOT'O COCAIBIINKA U OBIUBETO LIETTHS.

Tema 4.6. Tun Kpyraste yepsu (1 1)

OcobeHHOCTH OpraHu3aliy KpyIJIbIX YepBei (Ha mpuMmepe yeaoBedeckoit ackapuisl). CBOOOJHOKMBYIIKE U TApa3UTHYECKHE KPYTJible YepBu. L{nki
pa3BUTHS YEJIOBEUECKON acKapH/bl; Mephl MPOPUIAKTUKH acKapua03a.

JdemMoHcTpanus

Cxema CTpOeHHMS U IUKJI Pa3BUTHA YeJIOBEUEeCKON ackapuabl. PaznuuHbie CBOOOIHOKHUBYIIUE U Mapa3uTHUYECKie GOpPMBbI KPYTIIBIX YEPBEil.
JlabopaTopHbIe U PaKTHYeCKHe PadoThl

JKW3HEHHBIN [IUKIT YETTOBEYECKON acKapubl.

Tema 4.7. Tun Konbuatsle uepsu (3 4)

OcoOeHHOCTH OpraHu3alK KOJbYaThIX YepBel (Ha MpUMepe MHOTOIIETHHKOBOTO YepBs HEPEUIbl); BTOPUYHAS MOJIOCTh Tena. MHorooopasue
KOJIbYAThIX YEPBEil; MHOTOLIETUHKOBBIC M MAJIOIIETHHKOBBIE KOJIbUATHIC YEPBH, MUABKU. 3HAUCHUE KOJIBYATHIX YePBEH B OMOIIEHO3aX.
JdemoHcTpauus

Cxema CTpOoeHHsI MHOTOIIIETHHKOBOTO M MAJIOILIETUHKOBOT'O KOJIbYAThIX UepBell. Paznuunble npeacraBurenu tTuna KonbuaTele 4epBH.
JlaGopaTopHble U MpaKkTHYecKue padoThl

Bremnee ctpoeHue 10KAEBOT0 YepBsl.

Tema 4.8. Tun Mosutrocku (2 4)

Oco0eHHOCTH OpraHU3ali MOJUTIOCKOB; CMELIaHHasl MOJI0CTh Teaa. MHOoroo0Opasue MOJUTIOCKOB; Kiacchl bproxonorue, /IBycTBopuaThie U
["onoBoHOTME MOJUTIOCKHU. 3HAYEHHE MOJITFOCKOB B OMOIIeHO3aX. Polb B )KM3HM YeIOBEKa U €ro XO3IMCTBEHHOH J1eATeIbHOCTH.




JdemMoHcTpanus

CxeMa cTpoeHus1 OpIOXOHOI'MX, IBYCTBOPYATHIX U F'OJOBOHOI'MX MOJIIFOCKOB. PaznuuHble peAcTaBUTENN TUIIA MOJUTIOCKOB.

JlaGopaTopHble M MPpaKTHYeCKHe PAGOThI

BHemniHee cTpoeHue MOJITFOCKOB.

Tema 4.9. Tun Ynenucrtonorue (7 1)

ITpoucxoxkaeHne 1 0COOEHHOCTH OpraHU3alMy YWICHUCTOHOTHX. MHOroo0Opasue 4wieHUCTOHOTUX; Kilacchl PakooOpa3sHslie, [TaykooOpa3sHsie,
Hacexombie 1 Muoronoxku. Kimace PakooOpazneie. OOmias xapakTepuCcTHKa Kilacca pakooOpa3HbIX Ha MIPUMEpE PEUHOro paka. Bricime u Hu3mme
paxu. MHorooOpasue 1 3HaueHue pakooOpas3Hbix B 6noreno3ax. Knacce I[laykooOpasnslie. O01ias xapakTepucTika naykooopasusix. Ilayku,
CKOPIHUOHBI, Keni. MHorooOpas3ue 1 3HaueHHe Maykooopa3Hbix B 6OnoneHosax. Kiacc Hacexkombie. MHOTOOOpa3ne HacekoMbix. O01Iast
XapaKTepUCTHKA KJIACCa HACEKOMBIX; OTPSA/Ibl HACEKOMBIX C IOJHBIM U HEMOJIHBIM IIpeBpalieHueM. MHOrooOpasue u 3HaueHUe HaCEKOMBIX B
ouorieHo3ax. MHOTOHOXKKH.

JdeMoHcTpanus

Cxema CTpOEHHsI PeYHOTO paka. Pa3muuHbie IpeCTaBUTENN HU3IINX U BBICIIMX paKooOpa3Hbix. Cxema CTpOoeHHs NayKa-KpecToBuKa. Pa3nmuunbie
npencTaBuTenu kiacca Ilaykoobpasnbie. CXxeMbl CTPOEHHS HACEKOMBIX Pa3JIMUHBIX OTPSIOB.

JlabopaTopHblie U IpakTHYeCKHEe PadoThI

M3ydeHne BHENIHETO CTPOEHHS 1 MHOTOOOPA3Hsl YIEHUCTOHOTHX .

Tema 4.10. Tun Urnokoxue (1 9)

Obwas xapaxmepucmuxa muna. Muozoobpa3sue uenokodrcux; knaccol Mopckue 36é3061, Mopckue edrcu, I'onomypuu. Muozoobpazue u sxonocuyeckoe
3HaueHue.

JdemMoHcTpanus

Cxembl cmpoenuss MOPCKOU 36e30bl, MOPCKO20 exca u 2onomypuu. Cxema npudoHHo20 b6uoyeHnosa.

Tema 4.11. Tun Xopaosele. becuepennsnle (1 u)

[TpouncxoxaeHne XOpAOBhIX; TOATHITEI OeCYEPENTHBIX U MO3BOHOYHBIX. O0ImIas xapakTepucTuka tuma. [loarun becuepenHeie: TaHIETHHK;
0COOEHHOCTH €r0 OPTaHU3aIMH U PACIIPOCTPAHEHHUS.

JdemoHcTpauus

Cxema cTpoeHus JlaHieTHUKA. Cxema metamopdo3a y acluani.

Tewma 4.12. Tloatun ITo3Bonounsle (Yepennsie). Hagknacc Poiobi (2 1)

OOm1ast xapakTepucTHKa M03BOHOUHBIX. [Iponcxoxaenue po1d. Obmas xapakrepuctuka psio. Kinacest Xpsiesble (akyibl U ckaTbl) 1 KOCTHBIE PBHIOHI.
MHoroo0pasue KOCTHBIX pbI0: XPSIIEKOCTHbIE, KHCTENEPhIE, ABOSKOIBIIIAIINE U JTydenepble pblobl. MHOrooOpasue BUI0B U YePThI
MPUCTIOCOOJICHHOCTH K cpefie 00uTaHMs. DKOJIOTHYECKOE U X03IHCTBEHHOE 3HAYCHHE PhIO.

JdemoHcTpauus

Muoroo6pasue pp10. Cxema CTpOCHUS KUCTENEPBIX U JTyUYeTephIX PhIO.

JlaGopaTopHble U MpaKkTHYecKue padoThl

OcOGEHHOCTH BHELIHETO CTPOEHHUS PBIO B CBA3H ¢ 00PA30M KU3HH .

Tewma 4.13. Knacc 3emMHOBOAHBIE (2 1)

[TepBbie 3eMHOBOgHBIE. O0IIAs XapaKTEPUCTHUKA 3¢€MHOBOIHBIX KaK MIEPBBIX HA3EMHBIX MO3BOHOYHBIX. becxBocThie, XBocTaThie U Oe3Horne aMmpuonmy;
MHOroo0pasue, cpefia 00uTaHus U 3KoJIoruyeckue 0cooeHHocTH. CTPYKTYpHO-(DYHKIIMOHAIBbHAS OpraHU3als] 36MHOBOIHBIX Ha TPUMEpPE JIATYIIKH.
DKoJjoruveckas pojib ¥ MHOrooOpas3ue 3eMHOBO/IHBIX.

JdeMoHcTpanus




Muoroo6pasue ampuoduii. CxeMbl CTPOSHUS KUCTEIEPHIX PbIO U 36 MHOBOIHBIX.

JlaGopaTopHble U NIpaKTHYecKue padoThl

OcOGEHHOCTH BHELIHETO CTPOEHHUS JIATYLIKH, CBA3AHHEIE C €8 00pa3oM KU3HU .

Tewma 4.14. Knacc [Ipecmbikaromuecs (2 9)

[Tpoucxoxnenue pentunuii. OOIIast XapaKTEPUCTHKA MPECMBIKAIONINXCS KaK MePBUYHOHA3EMHBIX KUBOTHBIX. CTPYKTYPHO-()YHKIIMOHAbHAS
OpraHu3alys MPEeCMBIKAIOIINXCS Ha MpuMepe suiepulibl. YenryituaTeie (3MeH, SIIEpULIbl U XaMeJIeOHbl), KPOKOAMWIIBI U uepenaxu. Pactipoctpanenue u
MHOT000pa3ue GopM PENTUIIHIA; TOJIOKEHHE B IKOJIOTUYECKUX CHCTEMaX. BrIMepIiie rpyIibl MPeCMBIKAFOIIUXCS.

JdeMoHcTpanus

MHuoroob6pasue npecMmbikaromuxcs. CXeMbl CTPOCHHS 36MHOBOIHBIX U PEITHIIUM.

JlaGopaTopHble U MpaKTHYecKne padoThl

CpaBHUTENBHBIN aHAIN3 CTPOCHUS CKEJIETOB Yepernaxu, sIeprilbl U 3MEH.

Tewma 4.15. Knacc [Ituiet (4 4)

[TponcxoxaeHne NTUIL; TIEPBONTHIIB M UX TPEIKH; HACTOSIINE NTHIIEL. Kuterpyaple, Wiy JieTaronye; OeCKIIEBhIe, WIH OeTaroue; MTHHTBUHBI, WU
r1aBaromye nTuipkl. OCOOEHHOCTH OpraHU3aINK U dKoJNornueckas quddepeHIIMpPOBKa JIETAOMNX MTUIL (ITULBI JIeca, CTETel U MyCThIHb, OTKPBITHIX
BO3JIYIITHBIX TIPOCTPAHCTB, OOJIOT, BOJOEMOB | modepesxwii). OXpaHa v MpUBJICYECHUE NITUIl; JOMAIIIHUE MTULIBI. POJIb TITUIT B IPUPOJIE, KU3HU YETIOBEKA
U €ro X03UCTBEHHOU NeATEIbHOCTH.

JdeMoHcTpanus

Mmuoroo6pasue ntuil. CXxembl CTPOSHHS PEITUIIUI U MITHUII.

JlabopaTopHble U MpaKkTUHYeCKUe PadoThl

OcOOEHHOCTH BHENIHETO CTPOEHHUS NITHULI, CBA3aHHBIE C UX 00PA30M KU3HH .

Tewma 4.16. Knacc Maekonuratomue (4 9)

[Tpoucxoxnenne muexonutamux. [lepo3sepu (yTkoHOC U exuanHa). Husmme 3Bepu (cymuatsie). Hacrosimue 3Bepu (mnaneHtapasie). CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 0COOCHHOCTH OPTaHM3aLMN MIIEKOMIUTAIONINX Ha IpUMepe co0aKu. DKOJIOTHUYecKask pojib MIEKONUTAIOIINX B MPOLIECCE Pa3BUTHUS
KUBOUM NPUPO/IbI B KallHO30MCKOM 3pe. OCHOBHBIE OTPs/IbI MIIAlIEHTAPHBIX MieKonuTaomux: Hacexkomosinubie, Pykokpsuibie, I pbI3yHbl,
3aitiieobpasnsie, Xumaeie, Jlacronorue, Kutoodpasusie, HenapnokonsitHbie, [lapHokonbiTHbie, [IpumaTe! 1 1p. 3HaueHWE MIIEKOMTUTAIOIINX B
NIPUPOJIE U XO3IUCTBEHHOM AesITeTbHOCTH YenoBeka. OXpaHa IIeHHbIX 3Bepeil. JlomaliHie MiieKonuTaonme (KpymHblid 1 MEJIKHA pOraThlii CKOT U
IpYTHE CeNbCKOXO03UCTBEHHBIE KUBOTHBIE).

JdemMoHcTpanus

CxeMmbl, 0OTpaXkarollue 3K0JI0rnyecKyto nuddepeHupoBKy Mmiiekonuraoumx. Maoroodbpasue miaexkonuraomux. CxeMbl CTPOSHUS! PENTUIHHA 1
MJIEKOMUTAIOIIHX.

JlaGopaTopHble U MPaKTHYecKHe padoThI

W3yueHne CTpOeHHs MIEKOMUTAIONINX .

PacrosHaBaHMe KUBOTHBIX CBOEH MECTHOCTH, ONPEIeieHNe UX CHCTEMATHUECKOTO TIOJIOKEHH)S ¥ 3HAUCHHS B )KM3HH YEIIOBEKA .

Pasnea S. Bupycsi (2 4)

Tema 5.1. MHoroo6pasue, 0COOCHHOCTH CTPOSHHS U MPOUCXOKICHUS BUPYCOB (2 1)

OOm1ast xapakTepucTiKa BUpycoB. Victopus ux otkpeitusi. CTpoeHue BUpyca Ha MpUMeEpe BUpyca TabauHoi Mo3auku. B3aumoseiicTBue Bupyca u
KIIeTKU. Bupycel — Bo30yauTesnn onacHbIX 3aboeBanuii yenoseka. [Ipodunaktuka 3a6oneBanus rpunmnom. [IporucxoxaeHre BUPYCOB.
JdeMoHcTpanus




Mozenu pa3nuuHBIX BUPYCHBIX YyacTUll. CXeMbl B3aUMOJICHCTBHS BUPYCa U KJIETKH IIPU TOPU30HTAILHOM M BEPTUKAJIBLHOM THUIIE TIepeay HHPEKIIHU.
CxeMbl, OTpakaroNre MpoIecC Pa3BUTHSI BUPYCHBIX 3a00JICBaHUI.

Saxmrouenne (1 u)

OCOOCHHOCTH OpPTraHU3aIi 1 MHOTOO0pa3ne KUBBIX OpraHiu3MoB. OCHOBHBIE 00JIACTH MPUMEHEHHS OMOJIOTHYECKUX 3HAHHUHA B IIPAKTHUKE CEITLCKOTO
XO3SIICTBA, B PAAC OTPACIICH MPOMBIIIJICHHOCTH, IPU OXPaHE OKPYKAIOIICH CPEIbl U 3I0POBbs YEIIOBEKA.

Pe3zepBHoe Bpemsi — 4 u.

«buogorusi. Yesnoek. 8 kiace» (72 4, 2 4 B HeAeJII0)

Paznen 1. MecTo yesi0BeKka B CUCTeMe OPraHUYecKoro Mmupa (2 4)

UYenoBek Kak 4acTh )KUBOM MPUPOABL. MecTo uenoBeka B CUCTEME OPraHU4eCKOTro Mupa. YUepThl CXOACTBA YeIOBEKa U JKUBOTHBIX. CXOJCTBO U
pa3nuuus 4eloBeKa U 4eJI0BeKOOOpa3HbIX 00e3bsiH. UenoBek pa3yMHbIH.

JdemMoHcTpanus

CkeneTsl 4esloBeKa U TO3BOHOYHBIX. TabMuUIlbl, CXeMBbI, PUCYHKH, PACKPBIBAIOIIUE YEPTHI CXO/ICTBA YEIOBEKA U KUBOTHBIX.

Pazpnea 2. IIpoucxo:xkaenne yessoBeka (2 4)

buonoruueckue u counaabHbie (AKTOPHI AHTPOIIOCOLIMOTEHE3a. DTallbl AHTPOIIOTeHe3a U (DaKTOPbI CTAaHOBIICHUS YejoBeka. Packl uenoBeka, ux
MPOUCXO0KIECHUE U €TUHCTBO.

JdemoHcTpauus

Monens «I[Ipoucxoxmaenne denoBeka». Moiean 0CTaTKOB MaTepUAIbHON MEPBOOBITHON KyJIBTYphI ueioBeka. M300pakeHue npeacTaBuTeneit
Pa3JIMYHBIX pac YesloBeKa.

Pa3znen 3. KpaTkasi uctopusi pa3BUTHsI 3HAHUI 0 CTPOEHUM M (PYHKIIUSIX OPraHu3Ma 4JejioBeka (7 1)

Haykwu o yenmoBeke: anaTomusi, Gpu3HOJIOTHsA, TUTHEHA. Benukue anaTomsl 1 ¢pusuosorn: ['unmokpat, Knasauii ['anen, Auapeac Bezanui.
JdeMoHcTpanus

[TopTpeThl BENUKHUX YUYEHBIX — aHATOMOB U (DU3HOJIOTOB.

Pa3znen 4. O0mmii 0030p cTpoeHus U PyHKIUiT opraHu3ma desaoBeka (4 )

Kinerounoe crpoenue opranusma. TkaHu: snuTenUaIbHble, COCAUHUTENbHbBIC, MbIILIEYHbIE, HEpBHAst. OpraHbl YeJI0BEUYECKOTo opraHuzma. CUcTeMbl
OpraHoB. B3auMOCBs3b OPraHOB M CHCTEM OPIaHOB KaK OCHOBA TOMEOCTa3a.

HemoHcTpauus

CxeMbl CTPOEHUS CUCTEM OPraHOB YEJIOBEKA.

JlabopaTopHble M IpaKTHYeCKHEe PadOThI

N3ydyenne MUKPOCKOIMMYECKOTO CTPOCHUS TKAHEH.

Pacrio3naBanue Ha TabiMIIaX OPTaHOB M CUCTEM OPTaHOB.

Paznen 5. Koopaunauus u peryasuus (10 4)

I'ymopanbHas perymsius. JKenesbl BHyTpeHHEN cekperuu. [ OpMOHBI 1 UX poJib B 0OMEHHBIX Mpolieccax. HepBHO-TyMopaibHas peryisius.
JdemoHcTpauus

CxeMblI CTpOEHUS YHIOKPUHHBIX kKee3. TabIuIlbl, WILTIOCTPUPYIONINE CTPOSHUE, OMOIOTUYECKYIO AaKTUBHOCTD U TOYKH MPUIIOKEHUS TOPMOHOB.
®dotorpaduu O0JIBHBIX C Pa3IMYHBIMU HAPYIICHUAMH (DYHKUIUN SHTOKPUHHBIX JKEJe3.

HepsHas perynsius. 3HaueHne HEpBHOU cucTeMbl. LleHTpanbHas u nepudeprudeckas HEpBHbIE CUCTEMBI. BereTaTuBHAst U COMaTUYECKask YacTH
HEpBHOU cucTtembl. Peduiekc; mpoBeaeHre HepBHOTO uMmnyibca. CTpoeHue v GyHKIKUK COMHHOTO MO3Ta, OTAENIOB rOJIOBHOr0O Mo3ra. bombiine
MOJTyIIapys TOJIOBHOTO Mo3ra. Kopa 6onbmux nosymniapuii. 3HaueHrne KOpbI OOJBIIUX MOYIIAPUi U €€ CBS3H ¢ APYTHUMH OT/einaMu Mo3ra. Opransl



9yBCTB (aHAJIM3ATOPBI), UX cTpoeHue U GyHkimu. CTpoeHue, GyHKIINN U TUTHEHA OpraHoB 3peHusi. CTpoeHne U QYHKIIMH OPTraHoOB CIyXa.
[Ipenynpexxaenue HapylieHuii ciayxa. Opranbl ocsi3aHus, BKyca, OOOHsAHUA. [ UrneHa opraHoB YyBCTB.

JdemMoHcTpanus

Mojienu roIoBHOTO MO3ra, OpraHoB 4yBCTB. CXxeMbl pe(hIeKTOPHBIX AyT 0€3yCIOBHBIX pedieKcoB.

JlabopaTopHble U IPaKTHYeCKHe PadoThl

W3ydeHue rosoBHOr0 MO3ra yesioBeka (1o MyJisKam).

N3ydenue n3MeHeHus pa3mepa 3padka.

Paznen 6. Onopa u nBu:kenue (8 1)

Ckener 4eI0BeKa, €ro OT/AEIbl: OCEBON CKEJIET, CKEJIET M0sICOB KOHEUHOCTEeH. OCOOEHHOCTH CKEJeTa YeJIOBEKa, CBSI3aHHBIE C TPYA0BOH 1€ TEIbHOCTHIO
u npamoxoxaeHneM. CocTaB M CTpOEHHUE KOCTel: TpyOuaThie ryduatsie kocTu. PocT kocteii. Bo3pacTHble M13MEHEHHs B CTPOSHUU KOCTEH. Tl
COCIMHEHUS KocTel. 3a00IeBaHMs OTIOPHO-IBUTATEIBHON CUCTEMBI U MX MpoduiakTuka. Mpimeynas cuctema. CTpoeHHE ¥ Pa3BUTHE MBIIIIII.
OcHOBHBIE TPYIIIBI MBI, UX QyHKIKUKA. PaGoTa MBI, cTaTuYecKas U IMHaMU4eckas Harpy3ku. Poib HEpBHOM CHCTEMBI B peryIsiliuy paboThl
MBIIII. Y TOMJIEHHE MBIIII], POJIb aKTUBHOTO OT/JBIXa B BOCCTAHOBJICHHH aKTUBHOCTH MBIIICYHOW TKAHH. 3HaYCHNE (PU3NIECKOM KYIbTYphl U peKUMa
TpyJa AJisl IPaBUILHOTO (POPMHUPOBAHUS OMOPHO-/IBUTATEIbHON CUCTEMBI.

JdeMoHcTpanus

Ckerner 4yenoBeKa, OTACNbHBIX KocTel. Pacnubl koctei. [TpuéMbl okasaHus mepBoil MOMOIIY MPU TOBPEKICHUAX (TpaBMax) OMIOPHO-IBUTATENEHOM
CUCTEMBL.

JlabopaTopHble M IpakTHYEeCKHE PadOThI

W3ydeHne BHETHETO CTPOSHUS KOCTEH.

N3mepenue macchl 1 pocTa CBOETO OpraHUu3Ma.

BrisiBneHme BIUSHUS CTATUCTUYECKON U TUHAMHUYECKON pabOThl HA YTOMJIEHHE MBIIIILI.

Pasnen 7. BuyTpenHnsisi cpeaa opranusma (3 4)

[TonsTue «BHYTpeHHss cpenay. TkaneBas xkuakocTb. KpoBb, €€ cocTaB 1 3HaueHHE B 00eCIIeUeHUH KU3HEAESITeIbHOCTH opranu3ma. Kiierounsle
AIIEMEHTHI KPOBU: DPUTPOLIUTHI, JICUKOLUTHI, TpoMOOUUTHL. [1na3zma kpoBu. CBépThiBanue KpoBH. [ pynmsl kposu. Jlumda. UMMmyHUTET.
Nudexunonnsie 3a6oneanus. [Ipenynpenurensubsie npuBuBky. [lepenuBanue kpoBu. JloHOPCTBO. 3Hauenue pabom JI. Ilacmepa u U. U. Meunuxosa
6 obracmu uMMyHUmMema.

JdemoHcTpauus

Cxembl ¥ TaOIUIIBI, TOCBAMIEHHBIC COCTaBY KPOBH, TPYTIIIaM KPOBH.

JlaGopaTopHble U MpaKkTHYecKue padoThl

N3y4yeHre MUKpOCKOIMUYECKOTO CTPOEHUSI KPOBH.

Paznen 8. Tpancnopr BemecTn (4 4)

Cepaie, €ro CTpOGHHUE U PEryJsALus AeATeNbHOCTH. Bonbmiol 1 Masblit Kpyru KpoBooOparienus. JlumdooOpamenne. J[BuxkeHne KpoBH 1Mo cocyaM.
KpoBsinoe naBnenue. 3a00seBaHusl OpraHOB KPOBOOOPAIICHHUS, UX MPEAYIIPEKICHHE.

JdeMoHcTpanus

Monens cepaia yenoBeka. TabmuIpl U CXeMbl, HJUTIOCTPUPYIOLIUE CTPOCHHUE KIIETOK KPOBU M OPraHOB KPOBOOOPAILIEHHUS.

JlabopaTopHble U MPaKTHYeCKHe PadoThl

N3mepenue KpoBsSHOTO AaBICHUS.

Omnpenenenue mysbca U MOACYET YKCIIa CEPACUHBIX COKPALLICHUH.

Paznen 9. /Ipixanue (5 4)



[ToTpeOGHOCTH OpraHU3Ma ueIoBeKa B KHCIOpoae Bo3nyxa. OpraHsl JbIXaHUs, UX CTpOCHUE. JpIXxaTenbHble ABIKEHUS. ['a3000MeH B JIETKUX, TKAHSX.
[IepeHoc ra3oB 3puTpoLMTaMH U IJIa3MOU KpoBU. Peryisanus npixanus. MickyccTBeHHOe Apixanue. ['onocoBoi anmapar.

JdemMoHcTpanus

Mopenu ropranu, 1€rkux. Cxemsl, WILTIOCTPUPYIOIINE MEXAHU3M BJI0Xa U BBIJI0XA, TPUEMBI HICKYCCTBEHHOT'O JbIXaHHUS.

JlabopaTopHble U IpaKkTHYeCKHEe PadoThI

OnpeneseHne 4aCTOTHI AbIXaHUS.

Pazpnen 10. [TumeBapenue (5 4)

[TuTaTenpHbIe BELIECTBA U MUIIEBBIC MPOAYKTHL. [loTpeOHOCTH YenoBeka B MuIlle U MUTATENbHBIX BellecTBax. Butamunsl. [lumesapenue. Ctpoenue u
(GyHKIMM OpraHoB nuIneBapeHus. [IuieBapuTenbHbIe JKelle3bl: eYeHb U IOKEITyI0UHas JKele3a. JTarbl MPOLEecCOB NHIeBapeHus. Mcciedosanus
U. I1. Ilasnosa 6 obracmu nuwesapetusi.

JdeMoHcTpanus

Mopenb Topca uenoBeka. MyJisiki BHYTPEHHUX OPraHOB.

JlabopaTopHble M IPaKTHYECKUE PadOThI

BoznelicTBue xeny104HOTO COKa Ha OENKU, CIIFOHBI — Ha KpaxMal.

OmnpenenieHrie HOPM PaIMOHATIBFHOTO TUTAHUS.

Paznen 11. O0OMeH BemecTB M JHEPruu (2 4)

OO6mras xapakTepucTka 0OMeHa BelIecTB U dHepTrur. [ImacTuyeckuii u SHEpreTUIecKuii 0OMEH, UX B3aUMOCBSI3b.

Burtamunsl, ux pons B oOMeHe BemiecTB. [ umoButamMmuHo3. ['unepBuTaMuHo3.

Koneunsie npoaykTel oOMeHa BemecTB. Opransl Beiienenus. [louku, ux crpoenue u pynkimu. O6pazoBanne Mo4n. Poib K0 B BEIBEJCHUH U3
OpraHm3Ma MpoyKTOB 0OMEHa BEIIECTB.

JdeMoHcTpanus

Mopenp noyex.

Paznen 13. IlokpoBbl Teqa (3 1)

Crpoenue u QyHKIMH KOXH. POJIb KOXKH B TeTIOperysiuu. 3akanuBanue. [ uruenndeckue TpeboBaHus K ojiexae, o0yBu. 3a001eBaHMS KOXKHU U UX
MpEeAYNPEKICHUE.

JdemMoHcTpanus

CxeMbl, WITIOCTPUPYIOIINE CTPOEHUE KOXKHBIX TIOKPOBOB YEJIOBEKA, TPOU3BOHBIE KOXKH.

Pa3zpnen 14. Pazmuo:xenue u pazsutue (3 4)

Cucrema OpraHoB pa3MHOKEHHUS: CTpoeHHe U rurueHa. OmionoTBopenne. BHyTpuytpobHOe pazButhe, poasl. Jlaktarus. PocT u pa3Butue ped&nka.
[InanupoBaHue CEMBbHU.

Paznen 15. Boicmasi HepBHas 1eATEIbLHOCTD (5 4)

Pednexc — ocHoBa HepBHOI nestensHOCTH. HMccnedosanusa U. M. Ceuenosa, U. I1. [lagnosa, A. A. Yxmomckoeo, I1. K. Anoxuna. Buapl pedexcos.
®opwmbl oBeeHus. OCOOEHHOCTH BbICIIEH HEPBHOI 1eATEILHOCTHU U MOBeAeHHs uenoBeka. [lo3naBaTenbHble npouecchl. Topmoskenue. Turbl
HepBHOU cucteMbl. Peus. Meinenue. Co3nanue. buonoruueckue putmbl. CoH, €ro 3HaueHHe U rurueHa. [ uruena ymcrseHHoro tpyaa. [lamsTs.
Omorun. OcoOOEHHOCTH MCUXUKU YeTTOBEKa.

Pa3znen 16. YUesnoBek u ero 310poBbe (4 4)

CobmtoieHue CaHUTapHO-TUTMEHUYECKUX HOPM U MPaBUII 310pOBOTO 00pa3a sxu3Hu. Oka3aHue epBoil JoBpauyeOHOM MOMOIIM PU KPOBOTCUCHHH,
OTPaBJICHUH yTapHBIM T'a30M, CIIACCHUH YTOMAIOIIETO, TPAaBMaXx, 0)KOTrax, 0OMOPOKEHUH. Y KPEIUICHHE 3I0POBbS: IBUTATEIbHASI AKTHBHOCTD,



3akanuBaHue. GaKTOPBI PUCKA: CTPECCHI, TUIIOAVMHAMUS, IEPEYTOMIICHUE. BpeaHble IPUBBIUKY, UX BIUSIHKUE HA 3J0POBbE YesloBeKa. Yenosek u
okpy:xarommas cpena. Okpyskaromias cpeia Kak ICTOYHHK BelecTB U sHeprun. Cpena oduranus. [IpaBuiia moBeeHus 4eaoBeKka B OKpY Karollei cpee.
JlabopaTopHble U IpakTHYeCKHEe PadoThI

Nzyyenue npuéMoB OCTAaHOBKH apTepUaIbHOIO U BEHO3HOT'O KPOBOTEUCHHIA.

AHanu3 ¥ OlleHKa BIUSHUS Ha 3JI0POBbE YeIIOBEKa (DaKTOPOB OKPYKAIOIICH CPEIIbI.

Pe3epBHOe BpeMsi —9 yacos.

«bunogorusi. O01mMe 3aKOHOMEPHOCTH. 9 Ki1ace» (68 4, 2 4 B Hexe110)

Beenenue (1 4)

MecTo Kypca B CUCTEME €CTeCTBEHHOHAYYHBIX JUCIUILINH, a TAaK)Ke B OMOIorndeckux Haykax. Llenu u 3agauun Kypca. 3HaueHHEe MpeMeTa s
MMOHMMAaHHUS €JUHCTBA BCETO KMBOTO M B3aUMO3aBUCUMOCTH BCeX yacTei Guocdepnl 3emitu.

Pazpnea 1. DBomonns sxkuBoro mupa Ha 3emJe (21 4)

Tewma 1.1. MHOr0o0Opa3ue >KMBOTO MUpa. YPOBHU OPraHU3alMK U OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB (2 4)

YpOBHM OpraHHU3alNH )KU3HUA: MOJIEKYJISIPHO-TEHETUYECKU I, KIIETOYHBIN, TKAHEBbII, OPTaHHbIA, OPraHU3MEHHBIN, TOMYJISIHUOHHO-BHI0BO,
OuoreoneHOTHYECKUI 1 OnocdepHblil. ETMHCTBO XUMHUYECKOTO COCTaBa KUBOW MAaTEPUU; OCHOBHBIE TPYIIITBI XUMHUUECKHUX 3JIEMEHTOB U MOJICKYI,
oOpa3yromire )HUBoe BemecTBo onocheprl. Kietounoe ctpoeHne opranu3MoB, Hacemstonmx 3emirto. OOMEH BEIIECTB M CAMOPETYJISIINS B
Ouonoruueckux cucremax. CaMOBOCIIPOM3BEICHNE; HACIECTBEHHOCTh M M3MEHUYHMBOCTh KaK OCHOBA CYIIIECTBOBAHUS XUBOW MaTepuu. Poct u
pasButue. PaznpaxxuMoctb; GopMbl H30MpaTETHHON PEAKIIMHI OPraHU3MOB Ha BHEIIHUE BO3JACHCTBHS. PUTMUYHOCTE MPOIIECCOB )KU3HEACSITEILHOCTH;
OHMOJIOTMYeCKHe PUTMBI U HX 3Ha4YeHHe. JUCKPEeTHOCTD KHUBOTO BEIIECTBA M B3AUMOOTHOIIIEHHUS YaCTH U 1IeJIOT0 B OMocucTeMax. DHepro3aBUCUMOCTh
KHUBBIX OPTaHU3MOB; (hopmbl ToTpedaeHus 3Heprun. [{apcTBa )KUBOM MPUPOJIBI; KpaTKas XapaKTEPUCTUKA ECTECTBCHHON CHCTEMBI KITacCH(PUKAITUN
KHUBBIX OPraHu3MOB. BumoBoe paznoobpasue.

JdeMoHcTpanus

CxeMbl, OTpakaroue CTPYKTYPhI LIAPCTB KUBON IPUPOIBIL.

Tema 1.2. Pa3sBurie OMOJIOIrMH B JOMAPBUHOBCKHH nepuox (2 9)

Pazsumue duonocuu 6 dooapsurosckuii nepuod. I ocnoocmeo 8 Hayke npeocmasienuti 06 «UsHaA4aibHOU YerecooOpasHOCmMuy U HeUSMeHHOCMU HCUBOU
npupoowl. Pabomwr K. Jlunues no cucmemamuxe pacmenuii u scusomuulx. Jeomoyuonnas meopus K. b. Jlamapka.

HemoHcTpauus

buorpaduu yuénsix, BHECIIUX BKJIAJl B pa3BUTHE dBOTIOLUMOHHBIX uaei. XKuzup u aesrensnocts XK. b. Jlamapka.

Tema 1.3. Teopus Y. /lapBrHa 0 IpOUCXOKIEHHUNA BIJIOB IYTEM €CTECTBEHHOTO 0TOOPA (5 1)

[Ipennoceuiku Bo3HUKHOBeHUS yueHus Y. JlapBuHa: 1ocTHKeHUs B 00JaCTH €CTECTBEHHBIX HAyK, dKCIeAUUMOHHbIN Matepuai Y. [lapBuHa. YueHue
Y. NapBuna 00 uckycctBeHHOM otOope. Yuenue Y. JlapBuHa o ecTecTBeHHOM 0TOOpe. Bum — aieMeHTapHast 9BONIONMOHHAS eIUHUIA. BeeoOas
MHANBUAYaIbHASI U3MEHUYUBOCTh U M30BITOYHAS YUCIEHHOCTh TOTOMCTBA. bopb0a 3a cyliecTBOBaHNUE U €CTECTBEHHBIN 0TOOD.

JdemMoncTpanus

buorpadus Y. Japsuna. MapuipyT u KOHKpeTHbIe Haxoku Y. J[apBrHa BO BpeMs Iy TEHISCTBUS Ha Kopadiie «buriby.

Tema 1.4. [Ipucnoco0IEHHOCT, OPraHU3MOB K VCIOBUSM BHEIITHEN CPEbI KAK PE3YIILTAT JIEHCTBUS €CTECTBEHHOI0 0TOOpa (2 4)
[IpucnocoOurenbHbIe 0COOEHHOCTH cTpoeHUs. [loKkpoBUTENLCTBEHHAS! OKpacKa MOKPOBOB TeJa: CKpbIBAaIOLIas OKpacka (0JHOTOHHAsI, IBYTOHOBAS,
pacuiieHsIoIas u JIp.); IpeaocTeperaromnas okpacka. Mumukpus. [IpucnocodurensHOe MOBEICHUE KUBOTHBIX. 3a00Ta O MOTOMCTBE.
dusnonornyeckue anantaqui. OTHOCUTEILHOCTh IPUCIIOCOOTIEHHOCTH.

JdemMoHcTpanus




Wnmroctpanuu, IeMOHCTPUPYIOIHE CTPOSHUE TeJla )KUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB, 00ECIICUNBAIOIINE BEKUBAHNE B TUITMYHBIX JIJIST HUX
YCHOBUSX cylecTBOBaHUs. [IpuMepsl pa3nnyHbIX BUJOB IOKPOBUTEIBCTBEHHON OKPACKU Y JKUBOTHBIX.

JlabopaTopHble U IPaKTHYeCKHe Pad0ThI

Ob6cyxnenre Ha MOJIENIAX POJIU MIPUCTIOCOOUTENBHOTO TTOBEICHUS KUBOTHBIX.

Tema 1.5. Mukpodsosaronug (2 1)

Bun kak reHeTnyecky M30JMpPOBaHHAS CUCTEMA; PENPOAYKTUBHAS U30JISIIUS U €€ MeXxaHu3Mbl. [lomysiiimoHHas CTpyKTypa BUAA; SKOJIOTMYECKUE U
TCHETUYECKUE XapaKTePUCTUKU oMy suid. [lomymsiius — sneMeHTapHas 3BOJIIONHOHHAA eauHuna. [1yT 1 ckopocTh BU000pa3oBaHus;
reorpauueckoe u SKOJIOruuecKoe Bua000pa3oBaHue.

JdeMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE MTPOLIEcC reorpapuueckoro BUa000pa3oBanus. JKUBbIe pacTeHUS U KUBOTHBIC, repOapiy U KOJUIEKIIUH, TTOKA3bIBAIOIINE
VH/IMBUIYATbHYIO H3MEHUYMBOCTh U PA3HOOOPA3He COPTOB KYJIbTYPHBIX PACTCHUN U ITOPOJT JOMAIIHUX )KUBOTHBIX, a TAKXKE PE3YIIbTATHI
MPHUCTIOCOOJIEHHOCTH OPraHU3MOB K cpefie OOUTaHUS U pe3yibTaThl BUI000OPA30BAHHUS.

JlabopaTopHble M paKTHYEeCKUE PadoThI

U3ydeHue IpUCIOCOOIEHHOCTH OPraHU3MOB K Cpe/ie OOMTaHus .

U3ydeHne H3MEHIUBOCTH, KPHTEPUEB BU/A, PE3yIbTaTOB HCKYCCTBEHHOTO 0TOOPA HA COPTAX KyJIHTYPHBIX PACTEHHI .

Tema 1.6. buomornyeckn nociaeACTBU agantanuu. Makpodsoironud (3 u)

['maBHBIE HarpaBIeHUs SBOJIOIMOHHOTO npouecca. buonornueckuit nporpecc u 6monoruueckuii perpecc (A. H. Cesepnios). Ilytu noctmkenus
Ouosiornyeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIOIMHU: AUBEPTEHIIMsI, KOHBEPTeHIMs, napauienusm. [IpaBuna sBosronuu rpymni
opranu3MoB. Pe3ynbTaThl 3BOIIOLMU: MHOTOOOpa3ye BUI0B, OpraHndeckas 11eJ1IeCo00pa3HOCTh, TOCTENEHHOE YCIOKHEHHE OpraHu3aliu.
JdemMoHcTpanus

[IprMepbl TOMOJOTHYHBIX U aHAJIOTUYHBIX OPTaHOB, UX CTPOCHMSI U IIPOUCXOXKACHUS B OHTOreHe3e. CXeMbl COOTHOIICHHUS ITyTel MPOrpecCUBHOM
OuosIorn4YecKoi 3BoIoIMU. MaTepualibl, XapakTepHU3yoIue MpeIcTaBUuTeNel )KUBOTHBIX M PaCTeHUH, BHECEHHBIX B KpacHyt0 KHUTY M HaXOAsIIUXCS
MOJ] OXPaHOU rocyaapcTBa.

Tema 1.7. Bo3unkHOBeHNE )XU3HU Ha 3emiie (2 1)

Opraanueckuii MUpP Kak pe3yabTaT dBOIONHMH. BO3HUKHOBEHHE M pa3BUTHUE KU3HU Ha 3emie. XUMUYECKHUM, MTPEAONOIOTHYECKUN (TEOpHrs akaeMHUKa
A. 1. Onapuna), OMOJOTrMYECKU U COLMAIBHBIN 3TAIlbl Pa3BUTHS KUBOM MaTepun. PUIIOTEHETHYECKUE CBSI3H B KHMBOM NMPHUPOJIE; €CTECTBCHHAS
KJ1acCU(UKALNA KUBBIX OPTaHU3MOB.

JdemMoHcTpanus

CxeMbl BO3HUKHOBEHUS OJTHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPTAaHU3MOB, PA3BUTHSI LIAPCTB PACTEHUN U KUBOTHBIX.

Tewma 1.8. Pa3Butue xu3nu Ha 3emie (3 )

Pa3Butne xu3HM Ha 3eMiie B apXeHUCKYyI0 U IPOTEPO30MCKYIO Apbl. IlepBrie cienpl )ku3Hu Ha 3emie. [losiBaeHne Bcex COBPEMEHHBIX TUIIOB
0€ecII03BOHOYHBIX KUBOTHBIX. [lepBbie XopnoBbie. Pa3BuTre BogHBIX pacTeHuil. PazBuTHe ®u3HU Ha 3emiie B malie030McKyo 3py. [losBienue u
ABOJIIOLIMS CYXOMYTHBIX pacTeHui. [lanopoTHuKH, ceMeHHbIE TAaOPOTHUKU, TOJIOCEMEHHbIE pPacTeHUs. BO3HHKHOBEHUE MTO3BOHOYHBIX: PHIOBI,
36MHOBO/IHbIE, TIPEeCMBbIKatoluecs. Pa3Butue xu3Hu Ha 3emiie B ME3030MCKYIO M KaltHO30MCKYI0 3pbl. [losiBeHre U pacpocTpaHeHUE
MTOKPBITOCEMEHHBIX pacTeHU. Bo3HMKHOBEeHME NTHIl U MileKonuTaromux. [losBnenue u pazsurue npumartos. lIporncxoxaenue yenoseka. Mecto
YenoBeKa B ’KHBOI npupoje. CrucremaTrnyeckoe nojoxenne Buaa Homo sapiens B cucteme ®UBOTHOTO Mupa. [Ipr3Haku u CBOHCTBA YelloBeKa,
MO3BOJISIOIINE OTHECTH €r0 K pa3IMYHbIM CUCTEMAaTUYECKUM I'PyIIIaM LapcTBa KUBOTHBIX. CTaauu SBOJIIOLMU YEJIOBEKA: APEBHEHIINI YETIOBEK,
JPEBHUM YEJIOBEK, MEpBbIe COBpeMeHHbIe Jito1u. CBOICTBA YeslioBeKa Kak Ouosorndyeckoro Buna. [lonynamnronnas ctpykrypa Buga Homo sapiens;
YelI0BEUYECKUE Pachl; pacooOpa3oBaHuE; €IUHCTBO MPOUCXOXKICHHS pac. AHTHHAYYHAs CYIIHOCTh pacu3Ma.




JdemMoHcTpanus

Penponykuuu kaptus 3. bypuana, orpaxkaromux GayHy u Gpiaopy pasndHbIX 3p ¥ neprogoB. CXeMbl pa3BUTHUS LIAPCTB KUBON IMPUPOJIBI.
OxaMeHeI0CTH, OTIEYAaTKH PACTEHUH B JPEBHUX NopoJax. MoJieau cKeleToB YeloBeKa U M03BOHOYHBIX JKUBOTHBIX.

Paznen 2. CTpykTypHasi opraHnu3anus »;KuBbIX opranu3mMon (10 u)

DJeMeHTHBIN cOCTaB KIETKH. PactipocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIa B 00pa30BaHME KHUBOH MaTEpUU U OOBEKTOB HEXKUBOI MPHPO/IBL.
MakposieMeHTbl, MUKPO3JIEMEHTHI; X BKJIaJ] B 00pa30BaHNEe HEOPraHUYECKMX M OPraHWYEeCKUX MOJIEKYJI XKHUBOro BemecTBa. Heoprannueckue
MOJIEKYJIBI ’KMBOTO BellecTBa. Bona; e€ xuMudeckue cBoiicTBa 1 Onosioruyeckas poib. Colin HEOpraHMYECKUX KUCIIOT, X BKJIaJ1 B 00ecTieyeHHne
IIPOLIECCOB JKU3HEAEATEIBHOCTU U MOJIeprKaHue roMeocTasa. Pojab KAaTHOHOB M @aHMOHOB B 00€CIIeUeHUH MTPOLIECCOB JKU3HeAeATeNbHOCTH. OcMOC U
OCMOTHYECKOE JIaBJICHHE; OCMOTUYECKOE IMOCTYIICHHE MOJIEKYJT B KJIETKY. OpraHmdecKre MOJIEKyJIbl. BHoJIornueckue moimmepsl — OCNKH; uX
CTPYKTypHas opranuzaiust. OyHKIUN OEJIKOBBIX MOJIEKYJI. YTJIEBOAbI, UX CTPOCHHUE U OHOI0rHuecKas poiib. JKupbl — OCHOBHOW CTPYKTYpPHBIN
KOMITIOHEHT KJIETOYHBIX MeMOpaH 1 uctouHuk sHeprun. JJHK — monexynst HacnenctBennoctu. Penymmukanust JIHK, nepenaua HacnencTBeHHOM
uHpOpMaLMU U3 OKOJIeHHs B rokojeHue. [lepenaya HacinencTBeHHON nH(opMaluu u3 siapa B nuroniasmy; Tpanckpunuus. PHK, e€ crpykrypa u
¢bysakuuu. MapopmanonHsie, TpaHcopTHbIE, prdocomansabie PHK.

JemoHcTpauus

OOBEMHBIE MOZIENIN CTPYKTYPHOM OpraHu3aliui OMOJIOTMYECKUX MOJIUMEPOB — OEJIKOB M HyKJIEHMHOBBIX KUCJIOT, UX CPABHEHHE C MOJIETISIMU
HCKYCCTBEHHBIX MTOJMMEPOB (HaNpUMep, MOTUBUHUIXIOPUIOM).

Tewma 2.2. OGMeH BellecTB U npeoOpa3zoBaHUe SHEPrUu B kKieTke (3 4)

OOMeH BelecTB U NpeBpallleHHe YHEPTUH B KJIeTKe. TpaHCHopT BeUIeCcTB yepe3 KiIeTouHyo MeMOpany. [luHo- u garounTtos. BuyTpuxierounoe
MUIIeBapeHre U HAKOIIJICHUE SHEPTuu; pacleIIeHNe TIII0K03bl. BHOCHHTE3 OENKOB, JKUPOB U YTIIEBO/IOB B KIIETKE.

Tema 2.3. Ctpoenue u GYyHKIMU KIETOK (5 4)

[Tpokapuotnueckue kiaetku: Gpopma u pazmepsl. [{luromnazma 6akrepuanbHOil KiaeTK. Opranu3aiys MeTadonn3Ma y mpokapuoT. [ eHeTnaeckuit
anmapat 6akrepuil. CopoobpazoBanue. Pasmuoxxenue. Mecto u posib IpoKapuoT B OMOIIeHO3aX. DykapuoTudeckas kiuetka. [L{utormasma
AyKapUOTHUECKOHN KIeTKH. OpraHesuibl IUTOIUIa3Mbl, UX CTPYKTypa U ¢yHKIuH. [{luTockener. BkitoueHus 1 Ux posib B MeTab0IM3Me KIIETOK.
Knerounoe s1po — LEHTp YIpaBIeHUS KU3HEASATEIbHOCTHIO KJIETKU. CTPYKTYpBI KJIIETOYHOTO sijipa: sepHas 0007104Ka, XpOMAaTUH
(rerepoxpomaTuH), SAphIIKo. OCOOEHHOCTH CTPOCHUS pacTUTENIbHON KieTkH. [lenenne kineTok. KineTkn B MHOTOKIIETOYHOM opranu3Mme. [lonstue o
Qg QepeHIpPOoBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKU UK uHTepdasa, pexymnukanus JJHK; muros, a3l MuroTHueckoro
AeneHus 1 npeoOpa3oBaHus XpoMocoM. bruosornueckuil cMbIc U 3Ha4eHHne MUTO3a (0€CI0s10€e Pa3sMHOKEHUE, POCT, BOCIIOJIHEHHE KIIETOYHBIX TOTEPh
B (PM3MOJIOTHUECKUX U MATOJIOTHYECKUX YCIOBHAX). KieTounast Teopust CTpO€HUS! OpraHU3MOB.

JdemoHcTpauus

[TpuHIMIIHATBHBIE CXEMBI YCTPOWCTBA CBETOBOI'O U 3JIEKTPOHHOTO MUKpOCKoMa. CXeMbl, MILTIOCTPUPYIOIINE METO/IbI IIPETapaTuBHON OMOXUMUH U
UMMYHOJI0rud. Monenu kineTku. CXeMbl CTPOEHUSI OpraHONI0B PACTUTEIBbHON U )KUBOTHOM KJIETOK. MUKponpenapars! KJI€TOK PACTEHUH, )KUBOTHBIX U
OJTHOKJICTOYHBIX TPHOOB. PUTyphl MUTOTHUECKOTO JIEJICHUS B KJIETKaX KOpEIIKa JyKa 0] MUKPOCKOIIOM U Ha cxeMe. MaTepHualibl, pacCKa3bIBAIOIIUE O
Oouorpadusax y4eHbIX, BHECUIMX BKJIAJ B pa3BUTHE KJIETOYHOIN TEOpUH.

JlabopaTopHble U MPaKTHYeCKHe PadoThl

W3yuenue KneTok GakTepuii, pacTeHHil ¥ KMBOTHBIX HA TOTOBBIX MUKPOPENapaTax .

Pasnen 3. Pa3mHoOkeHMe M HHAUBHYAJIbHOE Pa3BUTHE OPraHu3MoOB (5 1)

Tema 3.1. PasmHOxkeHue oprann3Mos (2 4)

CymHocTb U (hOpMBI pa3MHOXKEHHSI OPraHu3MOB. becnosioe pa3MHOXKEHHE PacTeHUH U KUBOTHBIX. [10J10BO€ pa3MHOKEHUE )KUBOTHBIX U PACTEHMIA;
o0pa3oBaHue MOJIOBBIX KJIETOK, OCEMEHEHHUE U OIUIOA0TBOpeHHE. bruooruueckoe 3HaueHue MoioBoro pasmMHoxkenus. ['amerorenes. Ilepuosl




00pa30BaHus MOJIOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, co3peBanue (Meiio3) u popMupoBaHue MOJOBHIX KIeTOK. OCOOEHHOCTH cliepMaToreHesa u
oBoreHesa. OmioJ0TBOPEHHUE.

JdemMoHcTpanus

[InakaThl, WILTIOCTPUPYIOIIKE CIIOCOOBI BEr€TaTUBHOTO Pa3MHOXKEHHUS IIOJIOBBIX IEPEBHEB U OBOIIHBIX KyJIbTYp. MUKponpenapartsl siMieKIeToK.
dotorpadun, oTpakaronye pa3sHooOpa3re IOTOMCTBA Y OJJHON Mapbl POAUTEINICH.

Tewma 3.2. UnnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3) (3 )

OMOpHOHANIBHBIN nIepruo 1 pa3BuThsA. OCHOBHBIE 3aKOHOMEPHOCTH JPOOJIeHNUsT; 00pa30BaHHE OJHOCIOWHOTO 3apobliia — OnacTyibl. ['acTpynsnus;
3aKOHOMEPHOCTH 00pa30BaHuUs ABYCIOMHOTO 3apo/ibliia — racTpysibl. [lepBuyHbBINA opraHoreHes U JanbHeimas nudQepeHnnpoBka TkaHei, OpraHoB U
cucteM. [locTamMOproHanbHbIi nepuo pa3BuTHsi. PopMbl TOCTIMOPUOHAIBHOIO NIEpHOAa pa3BuTHs. Henpsimoe pa3BuTHE; MONHBIN U HEMOJIHBIN
MeTamopho3. buonorunueckuit cmpicia pazButusi ¢ metamopdoszom. [Ipsmoe pazsutue. Crapenue. OO0IIe 3aKOHOMEPHOCTH Pa3BUTHSL.
buorenernyeckuii 3akoH. CXOACTBO 3apOJIbIIeH 1 SMOpHOHAIBHAS TUBEPreHIs npru3HakoB (3akoH K. bapa). buorenernueckuii 3akon (3. ['ekkenb u
K. Mrosep). Paboter A. H. CeBepiioBa 00 sMOpHOHAIIbLHON N3MEHUYUBOCTH.

JdeMoHcTpanus

TabnuIel, WILTIOCTPUPYIOIIHE Mpoliecc MeTaMmopdo3a y OECTO3BOHOUHBIX (3KECTKOKPBUIBIX M YEITyHYaTOKPBUTBIX HACEKOMBIX) M TIO3BOHOYHBIX
(am@puodwmit). Tabnuibl, OTpaXkarouye CXOACTBO 3apO/AbIIIeH TO3BOHOYHBIX JKUBOTHBIX. CXeMbI IpeoOpa3oBaHMs OPraHOB U TKaHEW B (husoreHese.
Paznen 4. HacsieicTBEHHOCTh M MI3MEHYUBOCTH OPranu3MoB (20 1)

Tewma 4.1. 3aKkOHOMEPHOCTH HacJieA0BaHus Tpu3HaKoB (10 4)

Otkpeitue I'. Menienem 3aKkOHOMEpPHOCTEN Hace10BaHUs NPU3HAKOB. [ MOpHI0I0rHUeCKUil METOT N3yUeHHs HacleICTBEHHOCTH. MOHOTHOpHIHOE U
noMruOpuaHOE CKpenuBanne. 3akoHbl Menaens. HesaBucumoe u crierieHHOe HacleqoBanre. [ eHeTnueckoe onpeeneHue noja. [ eHoTu kak
LEJIOCTHAs cucTemMa. B3anumoielicTBre aJjIeNbHBIX U HEAJUIEIbHBIX T€HOB B ONPEIEICHUN IPU3HAKOB.

JdeMoHcTpanus

KapTtsl xpomocom denoBeka. PogocnoBHbIE BBIIAIONINXCS MPEACTABUTENCH KYIbTYPhl. XpOMOCOMHBIE aHOMAJIUU YeJIOBEeKa M X (PEHOTUITHYECKHE
MIPOSIBIICHUS.

JlabopaTopHble M pakTHYeCKHEe PadOThI

Pemrenne reneTnyeckrx 3a1a4 U COCTABIEHUE POJIOCIOBHBIX.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH (6 1)

OcHoBHBIE (OPMBI UBMEHUYUBOCTHU. [ €eHOTUITMUECKAsT N3BMEHYMBOCTh. MyTaluu. 3HaueHne MyTaIlui )11 PAKTHUKH CETLCKOT0 X035HUCTBA U
ounorexnonorun. KoMOMHATHBHASI H3MEHUUBOCTD. JBOIIOIMOHHOE 3HAYCHHE KOMOMHATUBHON M3MEHUYUBOCTH. DEHOTUTTNYECKAS, WU
MoaU(UKAIIMOHHAS, U3MEHYUBOCTh. POJIb yCI0BHIi BHELTHEH cpeibl B Pa3BUTUU U MPOSIBICHUU PU3HAKOB U CBOMCTB.

JdemMoHcTpanus

[Tpumepsl MOAN(PUKATMOHHON N3MEHYHBOCTH.

JlabopaTopHble U MPaKTHYeCKHe PadoThl

[TocTpoenue BapualimOHHOM KpUBOH (pa3Mephl JUCThEB PACTEHHM, aHTPONOMETPHUYECKHE TaHHBIC YUaIIUXCS).

Tema 4.3. Cenexius pacTeHN, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB (4 4)

LleHTpbI MPOUCXOKIECHUS 1 MHOT000pa3us KylIbTypHbIX pacTenuid. Copt, mopojaa, mraMmmM. MeTobl CeNeKIUU PaCTeHUH U )KUBOTHBIX. JIOCTI)KEHUS U
OCHOBHBIE HaIIPaBJIEHUsI COBPEMEHHOM CEJIEKIMU. 3HAUEHNUE CEEKINH JUIsl pa3BUTHS CEIbCKOX03HCTBEHHOTO MPOU3BOACTBA, MEULIMHCKOM,
MUKPOOHOJIIOTMYECKON U IPYTHX OTpaciieil MPOMBIIUICHHOCTH.

JdeMoHcTpanus




CpaBHUTENBHBIN aHATIN3 IOPOJI JOMAIITHUX )KUBOTHBIX, COPTOB KYJITYPHBIX PACTEHUN U UX JUKUX NpeakoB. Kouieknuu u npenapaTsl COPTOB
KYJIBTYPHBIX PACTEHHUH, OTIIMYAIOIINXCS HAauOOJIbIIEH III010BUTOCTBIO.
Pasnen 5. B3aumooTHomeHus opranusma u cpeabl. OCHOBBI 3K0J10THH (5 1)
Tewma 5.1. buocdepa, e€ ctpykTypa B pyHKImH (3 4)
buocdepa — xuBas obosouka rianetsl. CTpykrypa ouocdeps. KommonenTst 6uocdepsl: )Kx1Boe BELIECTBO, BUOBOI COCTaB, pa3HOOOpa3ne U BKIIA]
B Ouomaccy. buokocHoe u kocHoe BemectBo 6nocdeps! (B. 1. Bepnanckuii). Kpyrosopor Bemects B npupoje. EctecTBeHHbIE cOO0IIECTBA JKUBBIX
opranu3MoB. bruoreoneno3sl. KoMmoneHTs! OMOTeo1eH030B: MPOIYIIEHThI, KOHCYMEHTHI, pEAYLIeHThI. bruolieHo3bl: BUI0BOE pa3sHOOOpa3He, IIOTHOCTD
nomnysnuii, 6uomacca. Abnorndeckue pakTopsl cpesibl. Posib TeMiieparypsl, OCBEIIEHHOCTH, BIAXKHOCTU M JPYTUX (DAKTOPOB B KU3HEAEATEIBHOCTH
cooOmiecTB. IHTEHCHBHOCTB JeMCTBUS (haKTOpa Cpe.Ibl; OrpaHnIMBatoNImid (hakrop. B3aumoseiictBue pakTopoB cpebl, Mpeaesbl BHIHOCIUBOCTH.
buotnyeckue dakropsl cpensl. Llenu u cetn nuTanus. DK0JOTHUYEeCKUe MMPaMUIbL: Yncell, buomaccel, 3Hepruu. CMeHa 61oneHo30B. [IpuunHbl cMeHbI
OMo1IeH030B; (popMUPOBaHUE HOBBIX c000mIecTB. DOPMBI B3aMMOOTHOLICHUI MEXKAY opraHnu3Mamu. [103UTHBHBIE OTHOMIEHUS — CUMONO3:
MYTyalu3M, Koomepalus, KOMMEHCAIN3M. AHTUOMOTUYECKHE OTHOILICHHS: XUIHUYECTBO, Mapa3uTH3M, KOHKypeHIus. HelTpaabHble OTHOILIEHUS —
HEUTPaJIU3M.
JemoHcTpauus
CxeMbl, WIITIOCTPUPYIOIINE CTPYKTYPY OHOC(EPHI M XapaKTepU3yIoLIie €€ OT/IeIbHbIE COCTaBHbIE YacTH. TabauIpl BUJOBOIO COCTaBa M pa3HOOOpa3us
’KMBBIX OpraHu3MoB Ouochepsl. CxeMbl KPyroBOpoTa BEIIECTB B pupojie. KapTel, oTpaxaroniue reoJoruiyeckyro HCTOPHIO MaTEPUKOB,
pacnpocTpaHEHHOCTh OCHOBHBIX OMOMOB cylIH. JlnaguibMbl 1 KUHOGUIBMBI «buocdepay. [Ipumepsl cumMOno03a MeXTy NPeACTaBUTEIIMHU Pa3InIHBIX
LApPCTB KUBOU MTPUPOJBI.
JlaGopaTopHble U NpaKkTHYecKue padoThl
CocTaBJIeHHE CXeM Nepeiadu BeleCTB U SHepruu (lemneii muranus) .
W3ydenne 1 OMMCAHNE SKOCUCTEMBI CBOEH MECTHOCTH, BBIABJICHHE THIIOB B3aMMOJIEHCTBHS PA3HEIX BUIOB B JAHHOM YKOCHCTEME .
Tema 5.2. Buocdepa u uenosek (2 )
[IpuponaHbie pecypchl U UX UCIIOJIb30BaHKE. AHTPOIIOT€HHbIE (PaKTOPBI BO3/IEHCTBHUS HAa OUOIIEHO3BI (POJIb YEIOBEKA B IPUPO/IE); MOCIEICTBUS
XO34MCTBEHHOH JIeATeNbHOCTH yesioBeka. [Ipodiembl palimoHaIbHOTO MTPUPOIOIONB30BAHNS, OXPAaHbl IPUPOBL: 3aIUTa OT 3arpsi3HEHUH, COXpaHEHUE
STAJIOHOB U NaMITHUKOB NPUPOJIbl, 00eCIIeYeHHE IPUPOAHBIMH PECYPCaMH HACENICHHS IIIIAHETHI.
JdemMoHcTpanus
KapTsl 3a11oBe IHBIX TEPPUTOPUI HALLIEH CTPAHBI.
JlabopaTopHbIe U PaKTHYeCKHe PadoThl
AHaju3 U OlleHKa MOC/IeICTBHI 1eSTeIbHOCTH YeNoBeKa B SKOCUCTEMAX .
axmrouenune (1 u)
Pe3zepBHoe Bpemsi — 5 u.

6. Temamuueckoe naanuposanue

Bbuosorus. MHorooopasue :xuBbIX Opranu3zmMoB. 7 kiaacc (70 4, 2 4 B HexeJ110)

Tema Coaepxxanue XapaKkTepuCcTHKA BUI0B JeSITeJIbHOCTH YYaINXCs

Beenenue (3 ) Paznoo6pazue ¢popm xkuBoro Ha 3emie. [lonarue 06 ypoBHsIX Onpenensior U aHAIM3UPYIOT MOHATHUS «OUOJIOTHSDY,
OpraHU3alUy )KU3HU: KIIETKU, TKAHU, OpraHbl, OpraHu3Mbl. Buael, «YPOBHHU OpraHU3aLUN», «KJIETKa», «TKAHb», OpraH»,
HOMyJISUK U OuoreoneHo3sl. O0mMe npencTaBieHus o ouocdepe. «OpraHusm», «orocdepar, «3konorusy. Onpenensor
ITprurHBI MHOT0OOpa3us )KUBBIX opranu3MoB. [ToHsaTue o 6oproe 3a 3HauY€HUE OMOJIOIMYECKUX 3HAaHUI B COBPEMEHHOMN




CYILIECTBOBaHHE U €CTECTBEHHOM 0TOOpe. CMeHa (uiophl U payHbI HA
3emJiie: BOSHUKHOBEHUE HOBBIX U BBIMUPAHUE NPEXK/IE CYILECTBOBABIINX

dbopm

#u13HU. OLIEHUBAIOT POJIb OMOJIOrMYECKON HaAyKH B
KHU3HH 001IecTBa. AHATM3UPYIOT JJOTHUYECKYIO ETh
COOBITHIA, AeNAIONMX OOPHOY 3a CYIIECTBOBAHHE
Hen30ekHOH. CTPOAT CXeMbl AEUCTBUS €CTECTBEHHOI'O
0TOOpa B MOCTOSTHHBIX M U3MEHSIOLIIXCS YCIIOBHSIX
cyuiecTBoBaHMs. ONpeaesstoT MOHATUS «LAapCTBaY,
«OaKTepum», «rpudbDy, «PACTEHUS» U «KUBOTHBICY.
CocCTaBIAIOT KpaTKUi KOHCHEKT ypoka. ['oToBsTCS K
YCTHOMY BBICTYTUICHHUIO

Pasnea 1. IlapcTo Ilpokapuors (3 4)

Mmuoroo6pasue,
0COOEHHOCTH
CTPOEHUS U
MIPOUCXOXKICHHE
MPOKAPUOTUYECKUX
OpraHU3MOB

[Tpoucxoxaenue u 3posronus 6akTepuii. OO1Me CBONCTBA
MIPOKAPUOTUYECKUX OpraHu3MoB. CTpOCHUE MPOKAPUOTUUECKOM
KJIETKHU, HACIIEJICTBEHHBIN ammapaT 0aKTepHaIbHOM KIETKH.
Pasmuoxenue 6akrepuil. MHOroo6pasue popm 6akrepuil. [lonstue o
TUnax oomMeHa y mpokapuoT. OCOOEHHOCTH OpraHU3aluu U
KUZHEIAEATEIIBHOCTH ITPOKAPUOT; PACIIPOCTPAHEHHOCTD U POJIb B
OuoreH03aX. JKOJIOTrHIecKasi polib U MEIUIIMHCKOE 3HAUCHHE

Boiienstor ocHOBHBIE IpU3HaKK O6akTepuid. JlatoT oburyro
XapaKTepUCTUKHU NPoKaproT. Onpeaenstor 3HaueHUe
BHYTPHUKIIETOYHBIX CTPYKTYP, COIIOCTABIIAA €€ CO
CTPYKTYPHBIMH OCOOEHHOCTSMM OpraHU3aluK OaKTepHil.
XapakTepu3yoT HOHATHS «CUMOUO03», «KITyOCHbKOBBIEY,
WM «a30TPUKCUPYIONTUE OaKTepUn», «OaKTEPUH-
JECTPYKTOPBI», «O0JI€3HETBOPHBIE OAKTEPUNY,
«MH(EKIUOHHBIE 3a001eBaHUs, «ANUAeMUN». JlatoT
OLIEHKY pOJIM OaKTepuil B MPUPOJIE U KU3HH YeTIOBEKa.
CocTaBisIoT Mm1aH-KOHCTIEKT TeMbl « MHOrooOpasue u
POJIb MUKPOOPTaHU3MOBY. BBINIOIHAIOT 3apUCOBKY
pa3muHbIX popM OakTepuaIbHBIX KJIETOK. [ 0TOBST
ycTHOE coobiieHue no teme «O011as XxapakTepUCTUKA
IPOKAPUOTY

Pa3nen 2. IlapcTtBo I'pudsi (4 1)

OOmas
XapaKTePUCTUKA
rpuboB

[Tpoucxosxxaenue u 3BoOLUSA rpuO0B. OcobenHocmu cmpoenus
K1emox epubos. OcHogHble Yepmbvl Op2aHU3aYUU MHOLOKIEMOYHBIX
epubos. Omoenvl: Xumpuouomuxoma, 3uzomuxkoma, Ackomuxoma,
bazuouomuxoma, Omuxoma, epynna Hecosepuwennule

2pu6bbi. OCOOCHHOCTH JKU3HEACATEIbHOCTU U pacrpocTpaneHue. Poib
rpu0OB B OHMOLIEHO3aX U XO3IHCTBEHHOH JIESITEIbHOCTH YeJI0BEKa

XapakTepu3yrT COBPEMEHHBIE MPEACTABICHUS O
MIPOUCXOXKICHUN TPUOOB. BBIIENAIOT OCHOBHBIC
MPU3HAKU CTPOCHHUS U KU3HECSATEIIbHOCTU TPUOOB.
Pacnio3narot Ha KUBBIX 00BEKTaX M TAOIUIAX ChETOOHBIC
U s710BUTHIe TpuObl. OCBaWBaIOT MPUEMBI OKa3aHUS
NEePBOM MOMOIIH ITPU OTPABIICHUU SIAOBUTHIMH IprOaMHU.
JlatoT omnpeeneHue MOHSATUS «TPUOBI-TIAPa3UTHD)
(roJIOBHS, CIOPBIHBSA U J1p.). [[0TOBAT MUKpOIpenapaTsl 1
U3YYar0T MO MUKPOCKOTIOM CTPOEHUE MYKOpa U
IpoAGKEBBIX IpuboB. [IpoBoasT conocraBneHue
YBUACHHOTO TI0JT MUKPOCKOIIOM C MPUBEIEHHBIMH B
yueOHHKe n300pakeHusIMU. OOBSICHIIOT POJIb TPUOOB B
PHUPOJIC U KU3HM YesioBeka. COCTaBIISIIOT IUIaH
naparpada. BeInosHsAI0T MpakTHueckre padboThl.




OO0cyX)aaroT 1eMOHCTpALUH, IPETYCMOTPEHHbBIE
nporpamMmoii (paboTa B MaJbIX IPyIIax)

JInmaitauku

[TonsiTue o cumOuno3ze. OO1as XapakTepUCTUKA JIUIIAHHUKOB. THITBI
CJIOEBHILI JIMIIAHUKOB; OCOOCHHOCTH KU3HEACATEIbHOCTH,
pacnpoCTpaHEHHOCTh M DKOJIOTHYECKAS POJIb JTUIIAHHUKOB

XapakTepusyoT (popmy B3aUMOJEHCTBUS OPraHu3MOB —
cuM6Om03. [IpuBOIAT OOIIYIO0 XapaKTEPUCTHKY
JTUTIAHUKOB. AHATU3UPYIOT CTPOSHUE KYCTUCTHIX,
HaKHUITHBIX, JINCTOBATHIX JUIIAHUKOB. Pacnio3Hatot
JUTIAHUKA Ha Ta0IUIaX U B )KUBOW TIPUPO/IE.
OLleHUBAIOT HKOJIOTUYECKYIO POJIb JTUIIAITHUKOB.
CoCTaBIISIOT IUIAH-KOHCIIEKT cO00IIIeHus «JInmanuukm»

Paznen 3. HapcrBo Pactenus (16 4)

OOmas
XapaKTEePUCTUKA
pacTeHuin

PacTuTenbHbIN OpraHu3M Kak 1ejocTHasd cuctema. Kietku, Tkanu,
OpraHbl U CHCTEMBI OPTaHOB pacTeHUi. Perymsanus
KHU3HEIEeATEIbHOCTH PAacTeHUH; GUToropMmonsl. OcO6EeHHOCTH
KHU3HEEATEIbHOCTH pacTeHuil; poTocuHTe3, NnUrMeHThl. CucTemMaTuka
pacTeHUl; HU3IIKNE U BBICILIUE PACTCHUS

XapaKkTepu3yroT OCHOBHBIE YEPTHI OpraHU3aluu
pactuTenbHOro oprannsma. [lomyuaror nmpencraBieHue o
BO3HUKHOBCHUHN OJHOKJIECTOYHBIX U MHOT'OKJICTOYHBIX
BOJIOPOCJIE, 0COOEHHOCTAX JKU3HEEATEIbHOCTH
pactenuii. OnpeaensiroT MOHATUS «(POTOCUHTERY,
«IHUTMEHTBI», «CUCTEMATHKa PACTCHUI», HU3LINE» U
«BBICIIME pacTeHus». J[atoT XapaKTepUCTUKY OCHOBHBIX
ATaIoB pa3BUTHs pacTeHud. OOCYKIal0T IEMOHCTPAIUN
pelyCMOTPEHHBIE TIPOTpamMMoii (paboTa B MabIX
rpynnax). CocTaBsIOT KpaTKUN KOHCIIEKT TEKCTa ypoKa.
T'oToBsTCA K YCTHOMY BBICTYIJICHUIO

Husmue pacTCHUsA

Bonopocnu kak apeBHelimas rpynna pacteHuit. O6mas
XapakTepUCTHKA BoJopocieit. OCOOEHHOCTH CTPOCHUS Tea.
OnHOKIJIETOYHBIE U MHOT'OKJIETOUYHbIE BOIOpociu. MHorooOpasue
Bojiopocieil: otaensl 3enénble Bogopociau, bypsie u Kpachbie
BoJlopociu. PacnipocTpaHeHre B BOAHBIX M HA3€MHBIX OMOLIEHO33X,
AKOJIOTMYECKas poJib Bojopociel. [Ipaktnueckoe 3HaueHre

JlatoT o011yto XxapaKTepUCTHKY BOAOPOCIEH, X
OTJIEJbHBIX MpeACcTaBUTENEH. BBIABIAIOT CXOACTBO U
OTIIUYHS B CTPOCHUU PA3IMYHBIX TPYII BOJIOPOCIEH Ha
repbapHom matepuane u Tadnumnax. OObICHIIOT POJIb
BOJIOPOCIIEH B PUPOJIE U )KU3HU yesoBeka. OOCyKaaroT
JIEMOHCTpAINH, PEyCMOTPEHHBIE TIpOrpaMmoit (pabora
B MasibIX rpymnmnax). CocTaBiIsiOT KPaTKUN KOHCTIEKT
TekcTa ypoka. COCTaBIIsAIOT IJIaH-KOHCIIEKT TEMBbI
«MHuoroo6pa3zue Bogopociein». ['oToBsAT ycTHOE
cooO1ieHre 00 UCIOIB30BaHUH BOJIOPOCIICH B MUIIIEBOM
Y MUKPOOHOJIOTHUECKOM MPOMBIIIIICHHOCTH




Beicuue criopoBbie
pacTeHus

ITpoucxoxaenue u od1ast XapakTepUCTUKA BBICIINX PACTEHUH.
Oco0eHHOCTH OpraHU3aIui U HHANBUAYAIBHOTO Pa3BUTHS BBICIINX
pactenwmii. CriopoBbie pacTeHus. OO0IIas XapaKTepUCTHKA,
npoucxoxaenue. Otaen MoxoBUIHbIEC; 0COOCHHOCTH OPTaHU3AIINH,
KU3HEHHOTO 1MKIa. PactpocTpanenue u pois B OnonieHo3zax. Oraen
[TnayHoBUAHBIE; 0COOCHHOCTH OpTaHU3AIUH, )KU3HEHHOTO IIHKJIA,
pacrpocTpaHeHHe U poiib B OnoneHo3ax. Otaen XBOIIEBUIHBIE,
0COOCHHOCTH OpPTraHU3allNuH, )KU3HEHHOTO IUKJIA, PACIPOCTPAHEHHUE U
poiib B OuornieHo3ax. Otnen [lanmoporaukosuansie. [Iponcxoxaenue u
0COOCHHOCTH OpPTaHU3alUY MANOPOTHUKOB. JKU3HEHHBIN ITUKIT
MAIOPOTHHUKOB. PactipocTpaHeHre ManopoTHUKOB B TIPUPOJIE U KX POJIH
B OMOIIEHO3aX

JIeMOHCTPHUPYIOT 3HAHUS O MIPOUCXOXKACHNUHN BBICILIUX
pactenuii. J[atoT 0011IyI0 XapaKTEPUCTUKY MXOB.
Pacno3narot Ha repOapHbIX oOpasmax u Tabiuiax
pa3IMYHBIX PECTaBUTENICH MOXOBUIHBIX.
XapakTepu3yloT pacpOCTPaHEHUE U SKOJIOTMUECKOe
3HauUEHUE MXOB. BBIIEISIOT CyIIeCTBEHHbIE PU3HAKH
BBICILIMX CIIOPOBBIX pacTeHui. JlaroT 001ryro
XapaKTEPUCTUKY XBOIIECBHUIHBIX, MJIAYHOBUIHBIX U
MarOpPOTHUKOBUAHBIX. [I[pOBOASIT CpaBHEHUE BBICIIINX
CHOPOBBIX PACTEHUH M PACIIO3HAIOT UX Mpe/ICTaBUTENeH
Ha TabnuIax u repbapHbIX 00pasiax. 3aprcoBbIBAIOT B
TETPaJb CXEMbI JKU3HEHHBIX IIUKJIOB BBICIIUX CIIOPOBBIX
pactennii. OOBSCHSAIOT POJIb MXOB, XBOIIEH, TJIAYHOB U
NaropOTHUKOB B MPUPOJIE U KU3HH YEIIOBEKa.
OO6cCyX)aaroT 1eMOHCTpPALUH, IPETYCMOTPEHHbIE
nporpaMmoii (pabota B Manbix rpymnmnax). COCTaBISIOT
IUTAH-KOHCHEKT 0 TeMaM «XBOIIEBHUIHbIEY,
«IInaynoBugusie» u «CTpoeHue, MHOroodpasue u
9KOJIOTHYECKAasl POJIb AIIOPOTHUKOBY

Bricmme cemeHHBIC
pactenus. Otaen
I'omocemenHbIC
pacTeHus

[TpoucxoxkaeHne ¥ 0COOCHHOCTH OPTraHU3aI[MK TOJIOCEMEHHBIX
pacTeHuil; CTpoeHHE Tella, JKU3HECHHBIE (DOPMBI TOJIOCEMEHHBIX.
MHoroo0pasue, pacnpocTpaHEHHOCTh FOJIOCEMEHHBIX, UX POJIb B
OMOIICHO3aX U MPAKTUUECKOE 3HAYCHUE

[TomyuaroT npencTaBiieHUEe 0 COBPEMEHHBIX B3IIIAIaX
yu€HBIX HAa BOSHUKHOBCHHE CEMCHHBIX pacTeHui. [laroT
O0IHIyIO XapaKTEPUCTUKY T'OJIOCEMEHHBIX PACTCHHH,
OTMEYast TPOTPECCUBHBIC YEPTHI, COMPOBOXKIABIIINAE UX
nosiinenue. OMUCHIBAIOT HpeILCTaBI/ITCHGﬁ T'OJIOCEMEHHBIX
pacTeHuil, UCTIONb3Ysl )KUBbIE OOBEKTHI, TAOIHUIIBI U
repbapHbie 00pa3ibl. 3apUCOBBIBAIOT B TETPAIH CXEMY
IIUKJIa Pa3BUTUS COCHBL. OOOCHOBBIBAIOT 3HAUCHUE
TOJIOCEMCHHBIX B IIPHUPOAC U )KU3HHU YCJIIOBCKA.
Brmonssor npaktnyeckue pabotel. O0cyxaaroT
JEMOHCTpAINH, IIPEelyCMOTPEHHbIE TporpaMmon (pabota
B MaJIbIX rpynnax). CoCTaBIsIOT KPaTKU KOHCIIEKT

ypoKa

Bricmme ceMeHHEIS
pactenusi. Otaen
ITokpbITOCEMEHHBIE
(LIBeTkOBBIC)
pacTeHus

[TpoucxoxaeHne 1 0COOCHHOCTH OPTraHU3aIlMU TTOKPHITOCEMEHHBIX
pacTeHHit; CTPOCHHUE Tella, )KU3HEHHbIE (JOPMBI TOKPHITOCEMEHHBIX.
Kiacest Ognononbsabie u J[By07bHBIE, OCHOBHBIE CEMEHCTBA

(2 cemeiicTBa OJHOMONIBHBIX U 3 CEMEHCTBA JBYIOIBHBIX PACTCHUH).
MHuoroobpasue, pacnpoCTpaHEHHOCTh IIBETKOBBIX PACTEHHM, UX POJIb B
OuoIIeH03aX, B )KM3HU UEJIOBEKa U €ro XO3IiCTBEHHOM 1eATeIbHOCTH

[Tosy4aroT npeacTaBieHUE O COBPEMEHHBIX HayUHbIX
B3IJIs/1aX HAa BOBHUKHOBEHHE IIOKPBITOCEMEHHBIX
pactenuii. JlaroT oOUIyIo XapakTepUCTUKY
HOKPBITOCEMEHHBIX PACTEHUI, OTMeYas POTrPeCCUBHBIE
YCPTHI, COITPOBOXKAABIINEC UX ITOSABJICHUC. OnuceIBaoT
HpeCcTaBUTENEeN MOKPHITOCEMEHHBIX PACTEHUH,
WCTIONIB3Ysl )KUBbIE OOBEKTHI, TAOJIUIIBI M TepOapHbIe




o0pasipl. CocTaBisitoT Tabnuity «CpaBHUTETbHAS
XapaKTePUCTHKA KJIACCOB OJTHOJOJBHBIX U JIBY1OJIbHBIX
pacteHuii». 3apuCOBBIBAIOT B TETPAIN CXEMY LIUKIIA
pa3BUTHS LIBETKOBOI'O paCTeHUs. XapaKTepU3yoT
pactutenbHbie (GOPMBI M OOBSCHSIOT 3HAUCHHE
MOKPBITOCEMEHHBIX PACTEHUH B IPUPOE U KU3HU
YenoBeKa. BEIMONHAIOT MpakTHIecKue padoThl.
OO6cyXIat0T 1EMOHCTPALIUH, TIPEAYCMOTPEHHbIE
nporpaMmoii (pabota B MasbIx rpymnmnax). CocTaBistoT
KPaTKHH KOHCIIEKT YPOKa

Pa3znea 4. llapcTBo ZKuBotHble (37 4)

Ob61as JKMBOTHBIN OpraHu3M Kak LeJIOCTHas cuctema. Kinetku, Tkanu, opransl | XapakTepU3yrOT )KMBOTHBIN OPraHU3M KaK LIEJIOCTHYIO
XapaKTEePUCTUKA Y CUCTEMBI OPraHOB JKUBOTHBIX. Perynsnus ;Ku3He1eaTeIbHOCTH cucreMy. Pacrio3HaroT ypoBHM OpraHU3alliy KUBOTO U
JKUBOTHBIX KUBOTHBIX; HEPBHAs U SHAOKpUHHAs peryasuuu. OcoOeHHOCTH XapaKTepU3yIOT KaxaAbli U3 HUX. OOBIACHAIOT
KHU3HEEATEIbHOCTH KUBOTHBIX, OTJIMYAIOIINE UX OT MpeacTaBuTeNneil | 0COOEHHOCTH KU3HEAEATEIbHOCTH JKUBOTHBIX,
JIpYruX HApCTB KUBOU npupoabl. CucTeMaTHKa )KUBOTHBIX; OTJIMYAIOIIKE UX OT IIPEACTaBUTENEH IPYTUX LIAPCTB
TaKCOHOMHMYECKHUE KaTErOpUu; OAHOKIETOYHBIE U MHOTOKJIETOYHBIE KUBOU MPUPOJBI. AHAU3UPYIOT POJIOCIOBHOE APEBO
(Oecro3BOHOYHBIE U XOP/IOBBIE) )KMBOTHBIE. B3auMooTHOIEHUS JKUBOTHOTO 11apCTBa, OTMEYas IPEAKOBBIE IPYIIIIbI
JKHUBOTHBIX B OMOIIEHO3aX; TPO(UUECKHE YPOBHU U LENH MUTAHUSA JKUBOTHBIX U UX IIOTOMKOB. Pacrnio3naror
CHUCTEMAaTHYECKHE KaTErOPUH KUBOTHBIX M HA3bIBAOT
IIPEACTABUTENECH KPYIHBIX TAKCOHOB. XapaKTEPU3YIOT
CTPYKTypy OHOIIEHO30B U OTMEYAIOT POJIb Pa3INuHbIX
KUBOTHBIX B HUX. AHAJIU3UPYIOT POJIb PEACTABUTEIEN
Pa3HbIX BUJOB B OMOIIEHO3aX U BBISBISAIOT IPUUUHBI UX
B3aMMOOTHOIIEHUH. COCTABIIAIOT KPaTKUA KOHCIIEKT
ypoka. '0TOBATCS K yCTHOMY BBICTYIUIEHUIO C
npeseHTanyeil « Mup )KUBOTHBIX)
[TonmapcTBo OOm1ast xapakTepucTHKa npoctemmx. Kierka oqHOKIETOUHBIX JlaroT o011y 0 XapaKTEepUCTUKY OJHOKIETOUHBIX
OnHOKIIETOYHBIE ’KMBOTHBIX KaK LIEJIOCTHBIM OpraHn3M; 0COOCHHOCTH OpraHU3aIuu YKUBOTHBIX, OTM€Yasi CTPYKTYphbl, 00ecIeunBaroIIne

KJIETOK ITPOCTEHINNX, CIIeIMaNbHbIe opranonbl. PazHooOpasue
MPOCTEUIINX U UX POJIb B OMOIICHO3aX, )KU3HH YEJIOBEKA U €T0
X039UCTBEHHOH JiesiTenbHOCTH. Tun CapKOKI'yTHKOHOCIIBI,
MHOroo0pa3zue popM CapKOJOBbIX U KIT'yTHUKOBBIX. Tun CropoBUKY;
CTIOPOBUKHU — IAPa3UThI YeJIOBEeKa U )KUBOTHBIX. OCOOEHHOCTH
opranuzanuu npeacrasureneid. Tun Uadyzopun. Muoroobpasue
MH(QY30pHii U UX POJIb B OHMOLIEHO3aX

BBIMOJHEHHE (DYHKINH I[EJIOCTHOTO OpraHu3Ma.
AHaNM3UPYIOT POJIb MIPEACTABUTENIEH pa3HBIX BUIOB
OJIHOKJIETOYHBIX OPTaHU3MOB B OMOLIEHO3aX, KU3HH
YEJIOBEKA U €ro X035 IMCTBEHHOM AesATeNbHOCTH. [[aroT
pa3BEPHYTYIO XapaKTEPUCTUKY KiaccoB CapKOIOBBIE U
JKryTtukoseie. Pacnio3Harot npeacraBureneit
CapKoXI'yTUKOHOCLIEB, BBI3bIBAIOIIUX 3a00JI€BAaHUS Y
yesoBeka. J[aroT xapakTepucTuky tumna CropoBUKH.
Pacnio3HaroT 1 onuchIBatOT CIOPOBUKOB, BBI3BIBAIOIINX
3a00J1€BaHUs Y YeJIOBEKA. 3aPHCOBBIBAIOT ITUKJI PA3BUTHUS




MaJISIPUAHOTO MJIA3MOAMS U O0OBSACHSAIOT IPUYUHBI
3a0oneBaHus Masgpuei. OTMedaroT Mepbl
Npo(UITAKTUKY MAIPUU U APYTHX 3a00JI€BaHUM,
BBI3bIBAEMBIX CIIOPOBUKAMH. J[aIOT XapaKTEpUCTUKY THUIIA
Wudy3opun, pacnio3HaOT U ONUCHIBAIOT OTIEIBHBIX
npezacTaButeneit 3roro tuna. CocTapisOT TaOIUILY
«CpaBHurenpHas xapakrepuctuka [Ipoctedmmxy.
Brmonssior npaktuueckue pabotel «CTpoeHue aMEosl,
IBIJICHBI 3€JIEHON U MH(DY30pUHU Ty PEeThKI)

[TonuapctBo
MHOroKJI€eTOUHEIE

OO6m1as XxapakTepuCcTUKa MHOTOKJIETOUHBIX )KUBOTHBIX; TUIIBI
cummeTpuu. KitleTku 1 TkaHu *UBOTHBIX. [IpocTeiimme
MHOTOKJICTOYHBIE — T'YOKH; UX PACIIPOCTPAHCHHUE U IKOJIOTUUECKOE
3HaYCHUE

XapakTepu3yloT MHOTOKJIETOUHBIE OPTaHU3MBI,
aQHAIM3UPYS TUIBI CAMMETPUU KUBOTHBIX. OOBSACHSIOT
3HaYeHHE CUMMETPUU JIJIS )KU3HEICATEIIbHOCTH
oprann3mMoB. OOBICHSIIOT 3HaUYCHHE TUDPEPEHITUPOBKHI
KJIETOK MHOTOKJIETOUHBIX OPTaHM3MOB U TOSBICHUE
nepBbIX TKaHel. KpaTko onmuckIBatOT npeacTaBuTeneit
tuna ['yOxu, moquépkuBas Mx 3HaUeHHE B OMOIIEHO3aX U
Jutst yenoBeka. COCTaBISIFOT KPAaTKH KOHCIIEKT ypOKa.
["0TOBATCSI K YCTHOMY BBICTYTIJICHHIO

KumreunononocT-Hele

OcobeHHOCTH OpraHu3aliy KUIIeYHOOJIOCTHBIX. becnosoe u nonosoe
pa3MHOkeHHne. MHOTOOOpas3ue U pacipocTpaHeHNe
KHIIEYHOIIOJIOCTHBIX; THAPOUIHBIE, CHU(POUIHbBIE U KOPAJJIOBbIE
noJumbl. Poitk B IPUPOIHBIX cOO0IIecTBaX

XapakTepHu3ytoT 0COOEHHOCTH OpraHU3aLUH U
xu3HenesTenbHocTH Kumeunononoctasix. [TpuBoast
IpUMEPBI MTPEJICTABUTEIEeH KJIAaCCOB KUILIEYHOTIOIOCTHBIX
Y CPaBHUBAIOT Y€PThI UX Oopranuzaiuu. OObSICHIAIOT
3HayeHue AupdepeHInpOBKU KIETOK
KHUIIEYHOIOJIOCTHBIX U OLIEHUBAIOT (DYHKLIHUU KaXKA0TO
KJIETOYHOTro TUMa. OTMEYarOT POJbh KHIIEUYHOIIOIOCTHBIX
B OMOIIEHO3aX U MX 3HaUY€HUE I 4eJI0BeKa. BrImomHsI0T
NpaKTU4YeCKHe PabOTHI MO N3YUYEHUIO IIAKaTOB M TaOJIuII,
WITIOCTPUPYIOIIUX X0 pEreHEepaliy y TUIPHI.
OO6cyXIaroT 1eMOHCTPAINH, IPEAYCMOTPEHHBIE
mporpamMmoii (paboTa B MasibiX rpymmax). CocTaBisioT
KpPaTKHUil KOHCIIEKT ypoKa. ['0TOBATCS K yCTHOMY
BBICTYIIJICHUIO

Tun [1nockue yepBu

Oco0eHHOCTH OpraHu3aliy MJI0CKUX YepBei. CBOOOHOXKUBYIIINE
pecHUYHbIe YepBU. MHOro0Opa3ue peCHUYHbIX YepBEH U UX poJib B
ouoneHo3ax. [Ipucnocobnenns k napa3uTu3My y IJIOCKUX YEPBEl;
kiaccsl Cocanbiuky 1 JlenTounsle yepBu. [IoHsATHE O KU3HEHHOM
IUKIIC, TUKJIBI Pa3BUTUA NEe4YEHOYHOT'O COCaJIbIIIUKA U OBIYBETO TICIIHA.
MHoroo0pasue II0CKUX YepBei-napa3utoB. Mepbl NpopHIaKTUKH
Mapa3uTapHbIX 3a00JIEBaHMIA

Jatot oburyro xapakrepucTuky tuna Ilnockue uepsu.
AHanM3UpPyOT CUCTEMATUKY TUIA. XapaKTEPU3YIOT
npejcraBuTenen kiacca PecHuuHble YepBU, IPUBOJAT
IIPUMEpBI IIPEACTABUTEIEN U OTMEUAIOT X POJIb B
OuoreHo3ax. XapakTepusyloT MpeIcTaBuTeNen
JIEHTOYHBIX YepBel. Pacrio3HaroT uepTsl
PHUCTIOCOOJIEHHOCTH K Mapa3uTU3My B X OpraHU3aluy.




[IpuobpeTaroT npeacTaBiIeHNs apa3uTH3Me Kak 0 popme
B3aMMOOTHOIIEHUI OpPraHU3MOB U O )KU3HEHHOM ILIMKJIe
[apa3uToB. 3apUCOBBIBAIOT B paboune TeTpaau
KU3HEHHbIE LIUKJIbI ICHTOUYHBIX YepBEei — Mapa3uToB
YeJI0BEeKa 1 )KUBOTHBIX, BBIICIISIS CTAIHH PA3BUTHS,
OTlacHbIE JJIs 3apakeHUs YyeloBeKa (MHBAa3UBHBIE
ctaaun). XapakTepu3yloT NpeACcTaBUTENEH Kilacca
CocanpIiuky. 3apUCOBBIBAIOT )KU3HEHHBIN LUK
COCAJIBIIIMKOB HA MIPUMEPE MEYEHOTHOTO COCATTBIIIKA,
BBIJIEJISAS CTAIMU PA3BUTHSI, OTTACHBIE JJIS 3apakKEHUS
yenoBeka. OOCYXIal0T JEMOHCTPAIIHH,
IpeayCMOTPEHHBIE TPOrpaMMoii (paboTa B MasbIxX
rpynnax). CocTaBisiIOT KpaTKUH KOHCIIEKT TEKCTa ypoKa.
l'oToBATCS K YCTHOMY BBICTYIUICHHIO U TIPE3EHTAIIMU
«ITlnockue yepBu — mapa3uThl 4enoBeka. [Ipodunakruka
napazuTapHbIX 3a00JIeBaHUID)

Tun Kpyrneie yepsu

Oco0OeHHOCTH OpraHu3aIy KPYTJIbIX YepBeil (Ha mpuMepe acKapubl
yenoBeyeckoit). CBOOOIHOKUBYIINE U MTAPASUTUIECKUE KPYTIIbIC
yepBH. LMK pa3BUTHS acKapuIbl YEIOBEYECKOH; Mepbl TPO(UITAKTHKH
acKapm03a

Jatot obmryro xapakrepucTuky tuna Kpyrisie uepsu Ha
pUMEpPE aCKapuabl YEIOBEUECKOM. 3apHCOBBIBAIOT LUK
pPa3BUTHS ACKAPUJIBI M XapaKTePU3YIOT CTaIUU Pa3BUTHSI,
omacHbI€ JIJIs1 3apakeHus yesoBeka. OOBICHIIOT MEPHI
npoduIaKkTUKy ackapuaosa. [lpuBoasT npumepsl
CBOOOTHOXXHUBYIIMX KPYTJIBIX YEPBEH, OLICHUBAS UX POJIh
B OmoreHo3ax. O0CY»KAa0T JEMOHCTPAIIHH,
MPeayCMOTPEHHBIE MPOTPaMMOii (paboTa B MaJIbIX
rpynmnax). CocTaBIsIOT KpaTKUN KOHCIIEKT YPOKa.
["OTOBSITCSI K YCTHOMY COOOILIEHUIO

Tun Kospyateie
4epBU

OcoOeHHOCTH OpraHu3aliy KOJIbYaThIX YepBeil (Ha mpuMepe
MHOT'OLIETHHKOBOI'O YE€PBsI HEPEUIbl); BTOPUYHAS MOJIOCTh TENA.
MHoroo0pasue KoIb4yaThIX YepBeil; MHOTOLIETUHKOBBIE U
MaJIOUICTUHKOBBIE KOJIBYATHIE YEPBH, IUABKU. 3JHAYCHHUE KOJIbYATBIX
4yepBeil B OMOIeH03ax

JaroT o0uryro xapakTepucTuky Tumna KosapuaTsie uepBH.
OTMeuaroT NporpeccUBHbIE YEPTH OPraHU3ALNH
KOJIbYAThIX YEPBEH, COIIPOBOKAABIINE UX
BO3HUKHOBEHHE. [[pOBOIUT CpaBHUTENIBHBIN aHATU3
OopraHu3aluy IJIOCKUX U KOJIbYaTbIX ‘-IGpBCfI; PE3YJIbTAThI
3aHOCAT B Ta0nuiy. OLleHUBAIOT 3HAUCHUE
BO3HHKHOBEHHUS BTOPUYHOM TMOJIOCTHU TejIa — IEJI0Ma.
XapakTepu3ylT CUCTEMATHKy KOJbYaThIX YePBEi,
PACHIO3HAIOT XapaKTCPHBIC YCPThI MHOT'OIICTUHKOBBIX,
MaJOIIETUHKOBBIX YepBel U MUABOK. OOBACHIIOT
3HauUEHHUE KOJIbYaThIX YEPBEHl B OMOLIEHO3aX; a TaKKe
MEIUIMHCKOE 3HaYCHUE MUSABOK. BBIMOMHAIOT
MPAKTUYECKYIO0 paboTy «BHelIHee CTPOCHUE 0K IEBOTO




yepBs». OOCYykNat0T JEMOHCTPALMH [IPEyCMOTPEHHbIE
nporpamMmoii (pabota B MasbIxX rpynmnax). CocTaBisioT
KPAaTKH KOHCIIEKT ypOKa

Twun Moutrocku

Oco0eHHOCTH OpraHU3aIlMi MOJUTIOCKOB; CMEIIaHHasl MTOJIOCTh TeTa.
MHoroo6pasue MOJUIIOCKOB; KJIaCChl OPIOXOHOTHUX, JBYCTBOPUYATHIX U
TOJIOBOHOTHX MOJUTIOCKOB. 3HaUCHHE MOJUIIOCKOB B OHMoleH03ax. Poib
B JKM3HH YEJIOBEKA M €r0 X03HCTBEHHOMN ACSITCIIFHOCTH

JlaroT o011yI0 XapaKTepUCTUKY TUIIa MOJUTIOCKH.
OTMeuaroT NporpeccUBHbIE YEPTH OPraHU3AINH
MOJITFOCKOB, COITPOBOX/IaBILINE UX BOZHUKHOBEHHUE.
[TIpoBOASAT CpaBHUTENBHBIN aHAJIU3 OPTraHU3ALIMHT
KOJIbYATBIX YE€PBEN U MOJUTIOCKOB; PE3YJIbTAThl 3aHOCAT B
Tabnuily. XapakTepu3yrT CUCTEMATHKY MOJITIOCKOB,
Pacmo3HaIOT XapaKTepHbIE YepThl OPIOXOHOTHX,
JIBYCTBOPYATHIX ¥ TOJIOBOHOTMX MOJUTIOCKOB. OOBACHSAIOT
3HaYeHHE MOJUTIOCKOB B OMOIIEHO3aX U 3HAYCHHE IS
YyesioBeKa. BBIMOTHAIOT MpakTUYeCKyIo paboTy
«BuemHee cTpoeHne MOUTIOCKOBY. O0CYKaat0T
JEMOHCTpAIINH, ITPEelyCMOTPEHHbIE MporpaMmoin (paborta
B MasbIX rpynnax). CocTaBisiOT KpaTKUH KOHCIIEKT

ypoka

Tun YneructoHorHEe

[TpouncxoxaeHne 1 0COOCHHOCTH OpPTraHU3aIMH YWICHHCTOHOTHX.
MHoroo0pasue 4iIeHHCTOHOTHX; Kilacchl PakooOpasHbie,
[Tayxoo06pa3nsie, Hacekombie 1 MuHoronoxku. Kimacc Pakoobpasnsble.
OOm1ast XxapakTepUCTHKA KJIacca paKooOpa3HbIX Ha MPUMEPE PEUHOTO
paka. Beiciine u Hu3mue paku. MHOrooOpasue v 3HaueHue
paxoobpa3HbIx B 6noneHosax. Knace ITaykoo6pasusie. Obmias
XapaKTEePUCTHKA MayKooOpa3HbIX. [layku, CKOPTIMOHBI, KIICIIIH.
MHuoroo6pasue u 3HaueHUE MaykooOpa3HbIX B Onoreno3ax. Kimace
Hacexombie. MHOTOOOpa3ne HacekoMbIX. O01IIast XapaKTepUCTHUKA
KJIacCca HACEKOMBIX; OTPSA/Ibl HACEKOMBIX C TOJHBIM U HETIOJHBIM
npesparieHrneM. MHoroo0pasue u 3Ha4YeHHE HACEKOMBIX B
6uoneno3ax. MHOTOHOXKH

JlatoT o0m1yro xapakTepucTUKy Tuna YieHucToHorue.
OTMeuaroT NporpecCUBHbIC YEPTHI OPraHU3aAlNN
YICHUCTOHOI'UX, COMMPOBOXIABIINE NX BOSHUKHOBCHHC.
[IpoBoASIT cpaBHUTENBbHBIN aHATN3 OpraHUu3aIuu
KOJIbYATBhIX qepBeﬁ N WICHUCTOHOT'UX; PE3YJIbTAThI
3aHOCAT B TAOMUIy. XapaKTepU3yIOT CUCTEMATUKY
MOJUTIOCKOB M MX IPOUCXO0XeHue. JlaroT o0uryro
XapaKTepUCTHUKY Ki1acca PakooOpa3HbIX; aHAIM3HPYIOT
0COOEHHOCTH OpPTraHU3alMU PEUHOTO paka.
XapakTepu3yrT CUCTEMATHKy PaKOOOPa3HbIX, UX
pazHooOpa3ue; pacro3HaloT NpeACTaBUTeNel BBICIIUX U
HU3IIUX PaKOOOPA3HBIX; MPUBOJAT IPHUMEPHI.
OrneHnBarOT PoOJIb PaK0OOpa3HBIX B mpupoe. [Jator
00IIyI0 XapaKTepUCTUKY Kiacca [TaykooOpas3Hble;
aHANMM3UPYIOT 0OCOOCHHOCTH OpraHU3alUy MayKa-
KPECTOBHKA. XapaKTepH3yIOT pa3HOOOpasne
nayKkooOpa3HbIX; paCMO3HAIOT MpeICTaBUTENeH Kilacca —
MayKoB, KJenie, CKopnuoHoB. OIEeHHUBAIOT
9KOJIOTHYECKYIO POJIb M METUIIMHCKOE 3HAUCHUE
naykooOpa3HbIX. J{aloT 00IIyr0 XapakTepUCTHKY Kiacca
Hacekomblie; aHanu3upyOT 0COOCHHOCTH OpraHU3alun
TapaKaHa. PaznmuaroT THITEI Pa3sBUTHS HACCKOMBIX.




XapaKTepu3yrT CUCTEMAaTUKY HACEKOMBIX, UX
pa3HooOpa3ue; CpaBHUBAIOT MPEACTaBUTENCH pa3IMUHbIX
OTpAn0B. Pacno3HaroT npeacTaBuTese OCHOBHBIX
OTPAZI0B HACEKOMBIX; IPUBOJAT NpUMeEpPHI. OLIEHUBAIOT
POJIb HACEKOMBIX B IIPUPOJIE U 3HAYCHUE JUISI YETIOBEKA.
OnuceIBalOT NpeACTaBUTENEH KJIacca MHOTOHOXKKH U
IIPUBOJSAT PUMEPHI IPEICTaBUTENICH. BBIOIHAIOT
IpaKTU4YeCKHe pabOoThl, IPEAYCMOTPEHHBIE IPOTrPAMMOM.
OO0CyXar0T IeMOHCTPAIUH, TIPETyCMOTPEHHBIE
nporpamMmoii (padota B MajbIX rpymnmnax). CocTaBisioT
KpPaTKHil KOHCIEKT ypoKa. [ '0TOBST npe3eHTanuo

Tun Henorooicue

Obwas xapaxmepucmuxa muna Henokoorcue. Mnozooopazue
uenoxodicux, knaccol Mopckue 36é3061, Mopckue escu, I onomypuu.
Mmnozoobpa3sue u sxonocuueckoe 3HaveHue

Harom obwyro xapakmepucmuxy muna Henoxoorcue.
Xapaxmepu3zyrom 0CHOBHbLE SPYNNbL ULTIOKONCUX,
npueooam npumepuvl npedcmagumerei. Anaiusupyom
3HaueHue uenoKodicux 6 buoyeroszax. Qocyscoarom
demMoHCmpayuu, npedycmMompenHvle npocpammou
(paboma 6 manvix epynnax). Cocmaensaiom Kpamxuti
KOHCHEKMm YPoKda

Tun Xopaosele.
[Tontun becuepennbie

061_]_[3.51 XapaKTCPUCTHUKA TUIIA XOp,[[OBLIe. HpOI/ICXO)K,Z[CHI/IC XOPAOBLIX;
IOATHIIBI 6ecqepenHHx 1 IMTO3BOHOYHBIX. HO}ITI/IH BquepenHHe:
JJaHLICTHHUK, 0COOEHHOCTH €TI0 OopraHu3alnvu U paClipoCTpaHCHUS

JlaroT o011yI0 XapaKTepUCTUKY XOPAOBBIX Ha IPUMEpE
JnaHueTHUKa. [IpoBOAAT CpaBHUTENBHBIN aHAIN3
OpraHu3al1y KOJbYaThIX YEPBEU U WIEHUCTOHOTHX;
pe3ynbTaThl 3aHOCAT B TabauIyy. OnuchIBaroT
CUCTEMATHKY XOPJOBBIX, 1aBasi OLEHKY IJIaBHBIM
HaIpaBJIEHUEM pa3BUTH rpymiibl. OOCYKAa0T
JIEMOHCTpAIMH, TIPETyCMOTPEHHBIE TporpaMmoii (padboTa
B MaJIbIX Tpy1max). CoCTaBISIIOT KPaTKU KOHCTIEKT

ypOoKa

IMonTun
ITo3BOHOUHEBIC
(UepenHbre).
Hanxnacc PriObI

OOm1ast xapakTepucTHKa M03BOHOYHBIX. [Iponcxoxaenue po1o. Oomias
xapakTtepucTtuka ps10. Knacesr Xpsimensie (akysbl u ckathl) 1 KocTHbIe
pBIOBI. MHOT00Opa3ue KOCTHBIX PbIO: XPAIIEKOCTHbIE, KUCTENEphIE,
JIBOSIKOJBIIIAIIME U JTydernepble pblObl. MHOrooOpa3ue BUI0B U YEPThI
IPUCTIOCOOJIEHHOCTH K cpefie 00uTaHUs. DKOJIOTHYECKOe U
XO035IICTBEHHOE 3HaY€HHE PhIO

JatoT o0nryro xapakTepucTuKy noarumna [lo3BoHoUHbIE
Ha IpuMepe npeacraBureseil Hajgkiaacca Peio. OtmedaroT
MIPOTPECCUBHBIE YEPTHI OPraHu3alluu phIo,
COIPOBOKIABIINE WX BOSHUKHOBEHHE. [IpoBOIsIT
CpPaBHHUTENBHBIN aHAIN3 OPraHU3alINHU JTAHIIETHUKOB U
pBIO; pe3yJIbTaThl 3aHOCAT B Ta0JIUIly. XapaKTEPU3YIOT
CHUCTEeMaTHKy U MHOT000Opa3ue prid U MX
nporcxoxaeHne. OMUCHIBAIOT CTPOSHHE U OCOOCHHOCTH
KU3HEEATEIBHOCTH XPSIILIEBBIX PbI0. XapaKTepU3yOT
MHOT000pa3ue KOCTHBIX PHIO: XPSIIIEKOCTHBIE,
KHUCTETEephIe, IBOSKOBIIIAIINE U JIy4YeTephle PHIObI;
MPUCTIOCOOUTETHLHBIE OCOOCHHOCTHU K Cpejie OOMTaHUS.




OneHMBarOT 3KOJIOIrMYECKOE U XO3SHCTBEHHOE 3HAYEHUE
pbI0. BBIMONHAIOT MpakTHYECKYI0 paboTy 0COOEHHOCTH
BHEIITHETO CTPOSHUS PHIO B CBSI3M C 00Pa30M JKU3HHU.
OO6cyXIat0T 1EMOHCTPALMH, IPEAYCMOTPEHHbIE
nporpamMmoii (padora B MajbIX rpymmax). CoCcTaBIsSiOT
KpaTKH KOHCIIEKT YPOKa

Knacc 3emH0BOIBIE

[TepBrie 3emMHOBOIHBIE. OO0IIas XapaKTEPUCTUKA 36MHOBOIHBIX KaK
MIEPBBIX HA3EMHBIX MTO3BOHOYHBIX. bECXBOCTHIE, XBOCTATHIE U OE3HOTHE
ampubun; MHOTOOOpa3ue, cpena OOUTAHUS M SKOJIOTHUCCKUE
ocobeHHOCTH. CTPYKTYypHO-(DYHKIIMOHAIbHAS OpTaHU3AIIHS
36eMHOBO/IHBIX Ha IpUMeEpe JIATYUIKU. DKOJIOTHYEeCcKas pojb U
MHOT000pa3ue 3eMHOBOTHBIX

Jarot o01IyI0 XapakTepuCTUKY Kilacca 3eMHOBOIHBIE Ha
npuMepe JArymku. OTMeqaroT NporpecCUBHbIE YEPTHI
OpraHu3aIuy pei0, COMPOBOKAABIINE UX
BO3HMKHOBEHUE. [IpOBOJAT CpaBHUTEIBHBIN aHAIIN3
OpraHu3aIuu pei0 1 aMmGUOU; pe3yIbTaThl 3aHOCAT B
TabyuIly. XapakTepu3yrT CUCTEMATHKY PBIO U UX
npoucxoxaeHne. ONUChHIBalOT CTPOSHUE U OCOOEHHOCTH
KHU3HECATSIBHOCTH aM(puOuii. XapakTepu3yroT
MHOT000pa3ue 3¢eMHOBOJHBIX U MPUCTIOCOOUTEIHHBIE
0COOEHHOCTH K OKOJIOBOJHOM cpesie OOMTaHusl.
OneHuBaIOT YKOJIOTUYECKOE U XO3SIIICTBEHHOE 3HAUCHHE
ampuouii. BEIMOTHIIOT MPaKTUYECKYIO paboTy U
00CyXI1al0T AEMOHCTPALIUU, TIPEyCMOTPEHHBIE
nporpamMmoii (padora B MambIX rpymmax). CoCcTaBisSiOT
KpPaTKU KOHCTIEKT ypoKa. ['0TOBST mpe3eHTaInio
«JlpeBHHE 3eMHOBOAHBIE. BbIXO Ha cymry»

Kiacc
[Tpecmbikaronimecs

[Tpoucxoxnenue pentuiuii. O01as XxapakTepucTHKa
MPECMBIKAFOIINXCS KaK MEPBUIHOHA3EMHBIX )KUBOTHBIX. CTPYKTYpHO-
(byHKIMOHATBHAS OPTaHU3ALINS IPECMBIKAIOIIMXCS Ha IpUMeEpe
smepuisl. YenryituaTeie (3MeH, SIIIEPUIIBI U XaMEJICOHbI ), KPOKOIHIBI
u uepenaxu. Pactipoctpanenre 1 MHOrooopasue popM penTuIIni;
TIOJIO’KEHHE B 9KOJIOTHUECKUX cHCTeMax. BeiMepine rpymms
MIPECMBIKAIOIIUXCS

JlaroT oO11yI0 XapakTepUCTUKY Kilacca
[Ipecmbikaronyecs Ha npuMepe smepuibl. OTMeYaroT
IPOTPECCUBHBIEC YEPTHI OPraHU3aMN PENTHIIN,
COTMPOBOKAABIINE UX BOZHUKHOBeHUE. [IpoBoasiT
CPaBHUTENBHBIN aHAJIN3 OpraHu3anuu ampuounii u
penTHIINi; pe3yabTaThl 3aHOCAT B TaOJIHILY.
XapaKkTepu3yloT CUCTEMATHKY PECMBIKAIOLIUXCS U UX
npoucxoxaenne. OnUcbIBalOT CTPOEHUE U OCOOEHHOCTH
KHU3HENIEATEIIbHOCTH. XapaKTepH3yloT MHOr0o0pasue
MIPECMBIKAIOIIUXCS: YelIyHdaTbie (3MeH, AIIepULIbl U
XaMeJICOHBI), KPOKOIWIIBI U YEPETIaxH, a TAaKKe
MPUCTIOCOOUTENBHBIE 0COOEHHOCTH K Pa3HOOOpa3HbIM
cpenam odutanus. OIEHUBAIOT KOJOIMYECKOE 3HAUCHUE
penTuiuil. BeIMOMHAIOT MPaKTUYECKYIO paboTy U
00CY)KIaf0T IEMOHCTPAIINH, TIPEyCMOTPEHHBIE
nporpaMmoii (pabota B ManeIx rpymnmnax). CoCTaBIsiOT
KPaTKHIl KOHCIIEKT TEKCTA YPOKa. I '0TOBAT Npe3eHTalNIO




«/lpeBHue pentunuu. ['ocioncTBoO B BOJE, BO3yXE U Ha
CylIe»

Kiacc IlTnier

[TpoucxoxaeHne NTHII; TEPBONTUIIBI U UX MPEIKH; HACTOSIINE TITUIIBI.
Kunerpynaple, unu nerarornire; 0€CKUIeBbIe, WA OeTalOIIHE;
MMMHTBUHBI, WY TIaBaroIue nTuilbl. OCOOCHHOCTH OpTraHU3aIuu U
sKosiornueckas quddepeHIpPOBKa JIETAIONMUX NTHUI] (ITUIIHI Jieca,
CTernel U MyCThIHb, OTKPBITHIX BO3AYITHBIX TPOCTPAHCTB, OOJIOT,
BOIOEMOB | 1obepexwuii). OXxpaHa v MPUBJICUEHUE MTHUIL; JOMAITHUE
nTUllbl. Poab NTHIl B IPUPOJIE, )KU3HU YETIOBEKA U €0 XO35HCTBEHHOM
JICSATEIIbHOCTH

Jatot o01Iyro xapakTepucTuky kiacca [ITurst.
OTMedarT MPOrpeCcCUBHBIE YePTHl OPTaHU3AIMU TPYTIIIHI,
COIIPOBOXKAABUINEC NX BO3SHUKHOBCHHUC. HpOBOHHT
CPaBHUTENBHBIN aHAIM3 OPTaHU3AINN PENTUINHA U TITHII,
Pe3yNBTAThI 3aHOCAT B TAOJHUILY; OTMEUYAIOT
MPHUCTIOCOOJICHHUSI ITUIL K TIONIETY. XapaKTePU3YIOT
CUCTEMAaTHKY ITHUI]; X TPOUCXOXKICHHUE U CBS3b C
nepBonTuiiaMu. OMUCHIBAIOT CTPOCHHUE U OCOOCHHOCTH
KU3HEACSITENbHOCTU. XapaKTepu3yloT MHOI000pasue
MPEeJICTaBUTENCH Klacca, Ha3bIBAIOT OCHOBHBIC OTPSIBI U
9KOJIOTHYECKHEe rpynibl NTUll. OLeHnBaoT
IKOJIOTHYECKOE M XO3SHCTBEHHOE 3HAYCHHE TITHII.
BBIMOTHAIOT IpakTHYECKyI0 paboTy U 00CYkKAat0T
JIEMOHCTpAIIUH, TTPEyCMOTPEHHBIE TPOTrpamMmoi (paborta
B MasbIX rpymnmnax). CocTaBisiOT KpaTKUN KOHCTIEKT
ypoka. ['0TOBSIT pe3eHTaLHIO

Kimacc
MiekonuTaromnme

ITpoucxoxnenne muexkonuraromux. [leppo3sepu (yTKOHOC U €XUAHA).
Huzmme 3Bepu (cymuatsie). Hactosiue 38epu (miianeHTapHbIe).
CTpyKTypHO-(QYHKIHOHAIbHBIE 0COOCHHOCTH OpraHU3aliu
MJIEKOMUTAIONINX Ha MpUMepe co0aku. DKOJIOrHuecKas poib
MJIEKOTMTAIOIINX B IIPOLIECCE PA3BUTHS )KUBOM MPUPOJBI B
KaitHO30MCKOM 3pe. OCHOBHBIE OTPS/bI IUTALIEHTAPHBIX
Miekonuraomux: Hacexkomosnusie, Pykokpsuisie, [ pbI3yHBI,
3aitnieoOpasnble, XuniHeie, Jlactonorue, Kutoo6pasHsie,
HenapHokonsiTHble, [TapHokonsiTHEIE, [IpumaTs! 1 1p. 3HaueHue
MJIEKOIMTAIOIINX B IPUPOAE U XO3SIIMCTBEHHOHN NEATEIbHOCTH
yenoBeka. OxpaHa LeHHbIX 3Bepei. JloMalrHue MiIeKonuTaronme
(KpYTHBIH U MEJKUN POTaThIi CKOT U IPYTHE CETLCKOXO035HCTBCHHBIC
KUBOTHBIE)

JlaroT o011yI0 XapaKTepUCTUKY Kilacca
Muexonuraroniue. OTMEUaOT NPOrPECCUBHBIE YEPTHI
OpraHU3aly MIIEKOIIUTAIOIINX, COITPOBOXKIABIINE UX
BO3HMKHOBEHUE. [[pOBOIAT CpaBHUTEIBHBIN aHAIN3
OpraHU3alyy PENTWINNA U MIIEKOITUTAIOUINX; PE3YJIbTaThl
3aHOCSAT B Ta0NMIly. XapaKTepU3yIOT CUCTEMATHKY
MJIEKOMUTAIOIIUX U UX MPOUCX0XkAeHHE. ONHUCHIBAIOT
CTPOEHHE 1 OCOOEHHOCTH JKU3HEACATEIbHOCTH.
XapakTepu3yloT MHOr000pa3ue MIEKOIHUTAIOIHX;
OINMCHIBAIOT OCHOBHBIE OTpsAbl: Hacexkomosausle,
Pyxoxpsuisie, ['pbi3yHsl, 3aiinieo0pa3ublie, XHIHbIE,
Jlactonorue, Kuroobpasusie, HemapHOKOMBITHBIE,
[TapHOKkomnbITHBIE, [IpMaThI U 1p.; IPUBOAST IPUMEPHI
IIPEICTaBUTENIEH Pa3HBIX TPYIIII, a TAKKE
MPHUCTIOCOOUTENBHBIE 0COOEHHOCTH K Pa3HOOOPa3HBIM
cpenam odutanus. OLEHUBAIOT HKOJIOTMUECKOE U
HapOJAHOXO35MCTBEHHOE 3HaUEHHE MJIEKOIMUTAIOLIUX.
OOBACHAIOT HEOOXOAMMOCTb OXPaHBbI IIEHHBIX
MJIEKOMUTAIOLIUX U PETYJIALNUN YUCIEHHOCTH )KUBOTHBIX,
HAHOCAILMX BpeJ| YEJI0BEKY. BBINOIHAIOT IPAaKTUYECKY IO
paboTy M 00CYKIAIOT JEMOHCTPAIIMH, TIPETyCMOTPEHHBIE




nporpamMmoii (pabota B MajbIX rpymmax). CocTaBiIsiOT
KpaTKHii KOHCTIEKT TeKCTa ypoka. ' 0TOBAT npe3eHTanuu
«/lpeBHue muekonuTaromue», « OCHOBHbIE OTPSAbI
MJIEKONHUTaOUMX. ['0CIOICTBO B BOZIE, BO3AYXE U HA
cyuie»

Paspnen S. Bupycel

OO0masg
XapaKTePUCTHKA U
CBOWCTBA BUPYCOB

OOw1as xapakrepucTika BUpycoB. Victopus ux otkpeitus. CTpoeHue
BUpYyCa Ha IpuMepe BUpyca TabayHoi Mo3auku. B3zanmopeiicteue
BUpYyCa U KJIETKU. Bupycsl — B030yIuTeNN OMAaCHBIX 3a00J1eBaHUi
yenoBeka. [Ipopunakxtuka 3a6oneBanus rpunmnoM. Ilporcxoxaenue
BHUPYCOB

Jarot 001Iyr0 XapaKTepUCTHKY BUPYCOB U
OakTeprodaros, 3aIIOMUHAIOT HCTOPHIO UX OTKPBITUS. Ha
KOHKPETHBIX MPUMEpax MOKa3bIBAIOT 0COOCHHOCTH
OpraHU3alluy BUPYCOB KaK BHYTPUKJIETOUHBIX ITapa3UTOB
HAa TeHETUYECKOM ypOBHE. XapaKTepU3yIOT MEXaHU3M
B3aUMO/ICHCTBUS BUpYyca U KICTKU. [IpuBOAST mpumMepbl
BHPYCOB, BBI3BIBAIOIIUX HH(EKIIMOHHBIE 3a001€BaHUS Y
YyeJIoBeKa U KUBOTHEIX. OOBICHIIOT HEOOXOAUMOCTE U
Mepbl TPOPUITAKTUKY BUPYCHBIX 3a00JI€BaHUIA.
3anoMHUHAIOT TUMOTE3bI BOSHUKHOBEHUSI BUPYCOB.
OO0Cy»X)Iar0T IEMOHCTPAIUH, IPETYCMOTPEHHbBIE
nporpaMMoii (padbota B MasbIx Tpymnmnax). CocTaBisitoT
KpaTKHil KOHCIEKT ypoka. ['0TOBST npe3eHTamm

3akmouenue (1 1)

OCHOBHBIE 3TaIbI Pa3BUTHA )KUBOTHBIX. 3HayeHUE >KUBOTHBIX JIA
YCJIO0BCKa

OO0cyXaroT 1EMOHCTPALMH, IPEAYCMOTPEHHbIE
nporpamMmoii (paboTa B MaJIbIX IPYyIIax)

Pe3zepBHoe Bpemsi — 4 4

buosorus. Yenosek. 8 kiacc (72 4, 2 4 B He/1eJ110)

Tema

| Conep:xanne

XapaKTepI/ICTI/IKI/I BHUAO0B 1€ATCJIbHOCTH YHAITUXCH

MecTo yejioBeKa B CCTeMe OPraHM4ecKoro Mupa (2 v)

MecTo 4yesioBEKa B
cucreMe
OpraHUYeCcKOro Mupa

YesnoBek Kak 4acTb )KUBOM MPUPO/IbI, MECTO YEJIOBEKA B CUCTEME
OpPraHUYeCKOro MHupa. YepThl CXOACTBA YEIOBEKA M KUBOTHBIX.
CXOJCTBO U pa3iIuyMs YeJIOBeKa U 4YeJI0BEKOOOPA3HBIX 00€3bsH.
UYenoBek pa3yMHbIN

OOBSICHSIIOT MECTO UEJIOBEKAa B CHCTEME OPTaHUYECKOTO
MHpa. BI)I)ICJ'ISII-OT CYHICCTBCHHBIC ITPHU3HAKH,
AOKa3bIBAOIHE POACTBO YCIIOBCKA U KUBOTHbIX.
CpaBHHMBaIOT 0COOCHHOCTH CTPOCHHS YEJIOBEKOOOPa3HBIX
00e3bsH ¥ YesioBeKa. J[enaroT BIBOIBI

IIpoucxoxnenne yejaoBeka (2 4)

IIpoucxoxnenue
YeJI0BEKa

buonoruueckue u counanabHble (AKTOPHI AHTPOIIOCOLIMOT€HE3a. DTaIlbI
U (aKTOpHI CTAHOBJICHUA YelloBeKa. Packl uenoBeka, Ux
MIPOUCXOXKICHNUE U €TUHCTBO

OOBSCHIIOT OMOJIOTHYECKUE U COLUANIbHBIE (DAKTOPBI
AHTPOIIOCOIIMOTeHEe3a. XapaKTepU3yIOT OCHOBHBIE 3TaIlbl
9BOJTIONNH YenoBeka. OnpeaessaioT XapakTepHbIe YePThI
pac 4yejoBeka




KpaTkasi ucropusi pasputusi 3HaHUH 0 CTPOeHUHM QYHKIMSIX OpraHu3Ma JesaoBeka (1 1)

Kparkast ucropus
pPa3BUTHUSA 3HAHUM O
CTPOCHUU (PYHKLHUIX
OpraHH3Ma YeJOBeKa

Hayku o yenoBeke: anaToMusi, pu3Hnosorus, rurueHa. Benukue
aHaToMbl 1 pusmonoru: I'unnokpar, Knasauii ['anen, Annpeac
Bezanuit

OOBSICHSIIOT POJIb HAYK O YEJIOBEKE B COXPAHEHUHU U
MO/IIEPKAHUU €T0 310pOBhs. ONUCHIBAIOT BKJIAT
BEYIUX OTEUECTBEHHBIX U 3aPYOEIKHBIX YUEHBIX B
pa3BUTHE 3HAHUK 00 OpraHU3Me YeJoBeKa

OO0uuii 0030p ctpoenns U GyHKIMI OpraHu3Ma 4esaoBeka (4 1)

OO0t 0030p
CTpOEHUS U PYHKIHHA
OpraHu3Ma 4eJjoBeKa

Knerounoe CTPOCHHUC OpraHU3Ma. Txkanu: SMNUTCIINAJIbHBIC,
COCANHUTCIIBHBIC, MBILICYHBIC, HCPBHAs. OpFaHLI YCIIOBECYCCKOI'O
OopraHus3ma. Cucremsbl OpTaHoOB. BzauMocBs3b OpraHOB U CUCTCM
OpTraHOB KaK OCHOBa roMe€ocTasa

BrIsSBNISIIOT OCHOBHBIE IPU3HAKH YEJIOBEKA.
XapakTepu3yrT OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI
KJIETOK, TKaHEW U pacIllo3HAIOT UX Ha TalJHIaXx,
MuKkpornpenapaTtax. OOBSCHIIOT B3aUMOCBSI3b CTPOCHUS U
GYHKIMI TKaHe; OpraHoB M CUCTEM OPTaHOB B
opranusMme yenoBeka. Pacro3HaroT Ha Ta0nMIIax OpraHbl
U CHCTEMBI OPTaHOB YEIIOBEKa, OOBSICHIIOT UX POJIb B
opraHu3Me

Koopmunanus u peryasinmus (10 1)

Koopaunanus u
PETYIISIIIHSI

I'ymopanbHas perymsauus. XKenessl BHyTpeHHEN ceKpelu. ['opMOHEBI 1
UX poJib B 0OOMEHHBIX npolieccax. HepBHO-TyMopanbHas perysisiius.
Hepsnas perymnsanus. 3HaueHHe HEPBHOM cucTeMbl. LleHTpasibHas u
nepudepuyeckas HepBHbIe cucTeMbl. BereTatuBHast U comaTuyeckas
4acTU HEPBHOH cucTeMbl. Pediiekc; mpoBeieHre HEPBHOTO UMITYJIbCA.
CrtpoeHue u GyHKIMH CIIMHHOTO MO3Tra, OTAEJIOB TOJIOBHOTO MO3Ta.
Bonpime nomymapus ronoBHOro Mmosra. Kopa 0osbImx nosymapui.
3HaueHue KOpbl OOJIBIINX MOTYIIAPHUM U €€ CBA3U C APYTUMU
otaenamu Mosra. Oprassl 4yBCTB (aHAJIU3aTOPBI), UX CTPOCHHUE,
¢yskunu. Crpoenue, QyHKIMH U TUTHEHA opraHoB 3peHus. CTpoeHue
U QyHKIUHU OopraHoB ciyxa. [IpenynpexaeHne HapyImeHHid ciryxa.
Opra#nsl ocsi3aHus, BKyca, 0OOHSIHMA. [ urneHa opraHoB 4yBCTB

OOBSICHSIIOT POJIb PETYNATOPHBIX CUCTEM B
YKU3HEICSITEIbHOCTH OpraHn3Ma. XapakTepU3yoT
OCHOBHBIE (DYHKIIUU Kelle3 BHYTPEHHEN CEKPEITHH.
OOBSACHAIOT MEXaHU3M JICHCTBUS TOPMOHOB. BhIIeNsroT
CTPYKTYpPHbIE KOMIIOHEHTHI HEPBHON CUCTEMBI.
Onpenenstor pacnoaoKeHUe YacTel HEPBHON CUCTEMBI,
pacmo3HAIOT UX Ha Tabnuiax. PackpbIBalOT GyHKIHH
TOJIOBHOTO MO3Ta, CHUHHOTO MO3Ta, HEPBOB.
CpaBHMBAIOT HEPBHYIO U T'yMOPAJIbHYIO PETYIISALHUU.
PackppiBatoT nmpu4MHbI Hapy1IeHUs! GyHKIIMOHUPOBAHUS
HEPBHOU CUCTEMBI. BBIABISIIOT CyllIeCTBEHHBIEC TPU3HAKU
CTpOEHUS M PYHKIIMOHUPOBAHUS OPraHOB UYBCTB.
Pacrio3HaroT opranpl 9yBCTB Ha HATJISIAHBIX TOCOOUSX.
0600marT Mepbl TPoGUIAKTHKN 3a00JI€BaHUI OPraHOB
YYBCTB

Omnopa u aBukenue (8 4)

Onopa u JBHKEeHUE

CKeJleT 4elIoBeKa, ero OTACIIBI: OCEBOM CKEJIET, CKEJIET IMOsICOB
KoHeuHOCTel. OCOOCHHOCTH CKEJIETa YeJIOBEKa, CBSI3aHHbBIC C
TPYIOBOH JACATEIHHOCTHIO U MPSIMOXOKIeHneM. COCTaB M CTPOCHUE
KocTeil: TpyOuaThie u rybuaTsie KocT. PocT kocteit. Bo3pactHbie
W3MEHEHUS B CTPOCHUH KOcTel. Tumbl coenuHeHus: KOCTEH.
3aboneBaHMs OMIOPHO-BUTATEIILHONW CUCTEMBI M UX MPO(UITAKTHKA.
Mpeieynas cucteMa. CTpoeHue 1 pa3BuTHe Mbll. OCHOBHBIE

XapakTepus3yroT poJib OMIOPHO-ABUTATEIIBHOW CHCTEMBI B
JKU3HHU 4YeaoBeKka. Pacmio3Haror Ha HarjasaJHbIX HOCO6I/IHX
yacTu ckenera. Kimaccuduuupyror u XxapakTepusyroT
TUIIBI COCANHCHUA Kocteii. ONMHUCHIBAIOT 0CO6CHHOCTI/I
XUMHYECKOI'0 COCTaBa U CTPOCHUS KOCTEH.
XapakTepu3yrT 0COOEHHOCTH CTPOCHUS CKEIIETHBIX
MbIl. Pacno3HaioT Ha TabiuIaXx OCHOBHBIE MbIIIIIIBI




TpYMITBI MBI, UX (GyHKIMA. PaboTa MBI, cTaTHYecKas U
JMHaMU4ecKasi Harpy3ku. Posib HEepBHOW CUCTEMBI B PETYJIALIAN
paboThI MBI, Y TOMJIEHHE MbIIIL. POJIb aKTUBHOTO OT/bIXa B
BOCCTAHOBJICHUM aKTUBHOCTU MBILIEYHOM TKaHHU.

3HaueHue PU3NYECKON KyJIbTYphl U peXUMa TpyJa AJs IPaBUIBHOTO
(OpMHPOBAHUS OTTIOPHO-ABUTATEIbHONW CUCTEMbI

yesioBeka. OOOCHOBBIBAIOT YCIOBHS HOPMaJIbHOTO
pa3BUTHUS ONIOPHO-ABUTaTENbHON CUCTEMBI. OCBauBaIOT
npUEMBI OKa3aHUs NEPBOM 10BpaueOHON OMOIIY ITPU
nepesome

BuyTpennss cpena opranuszma (3 4)

BuyTpenHss
cpeza opranusma

BuyTpennss cpena opranuzma. Onpeaesnstor HOHATHE «BHYTPEHHSIS
cpena». TkaneBas xuakocTb. KpoBb, €€ cocTaB 1 3HaueHHE B 00€CIIeYeHUN
KHU3HEAEATEIIbHOCTH opranu3Ma. KieTouHble 3J1eMEHTbI KPOBHU:
SPUTPOLMTHI, JIEUKOIUTHI, TpoMOoIUThL. I11a3mMa kpoBu. CBEpTHIBaHNE
kpoBu. ['pynmsl kpoBu. Jlnmpa. Ummynurer. Mapekunonnsie
3aboneBanus. [Ipeaynpeaurensuble mpuBUBKY. [lepennBanue KpoBH.
HonopcTBo. 3nauenue pabom JI. [lacmepa u U. U. Meunuxosa 6 obnacmu

BreinensitoT cymiecTBEHHbIE MPU3HAKA BHYTPEHHEN CpeIbl
opranu3mMa. CpaBHMBAIOT MEXKIY COOON KIETKH KPOBH.
BBISBISIOT B3aUMOCBA3b MEXAY CTPOCHHEM KJIETOK
KPOBH U BBIMOJIHAEMBIMU UMHU QYHKIUSAMU. OOBSACHSIIOT
MEXaHU3M CBEPTHIBAHUS U MIEPETUBAHUS KPOBH.
Onpeaenstor CylecTBeHHbIE IPU3HAKA UMMYHUTETA.
OOBSCHAIOT CYITHOCTh MPUBUBOK U UX 3HAUCHUE

UMMYyHUmMema
Tpauncnopr Beuects (4 4)
Tpancnopt Ceparie, ero CTpoeHHE U peryisiuus Brigensitor cymiecTBEHHbIE MPU3HAKU TPAHCIIOPTA BEILIECTB B OPraHU3ME.
BEIIECCTB nesTeNnbHOCTH. bomnbioit u Masbiil Kpyru Pacrnio3natot Ha Ta0nHIIaX OPraHbl KPOBEHOCHON M TMM(ATHYECKOM CUCTEM O

KpoBooOpamenus. JInmpoobdpamieHue.
JIBmxeHue KpoBH 1o cocynam. KpossiHoe
naBieHue. 3a00JIeBaHNs OpPraHOB
KPOBOOOPAIICHUS U UX MPEIyNPexICHIES

OIUCHIBAIOT X cTpoeHue. ONUCHIBAIOT ABHKEHUE KPOBHU IO KpyTram
KpoBooOpamieHus. Ha3bIBalOT 1 XapaKTepU3yIOT Talbl CEPACYHOTO LIUKJIA.
CpaBHUBaIOT 0OCOOEHHOCTH JABM)KEHUSI KPOBHU 10 apTepusM U BeHaM. OcBauBaroT
pUEMBI U3MEPEHUS IyJIbca, KPOBSHOTO JaBICHUS; OKa3aHHs MEepBOM 10BpaueOHOM
MTOMOUIH NTPU KPOBOTEUEHUSX

JIbixanue (5 4)

JlpIxanue

[ToTpeOHOCTH OpraHru3Ma 4esloBeKa B
KHUCJIOpoJie Bo3ayxa. OpraHbl IbIXaHUS, UX
cTpoeHue. JIpIxaTenbHbIe IBUKEHHUS.
l'a3000MeH B JIETKHX, TKAHSX; IEPEHOC
ra3oB YPUTPOLMTAMU U IJIa3MON KPOBH.
Perymsmus neixanus. MckyccTBeHHOE
Jnbixanue. ['onocoBoi anmapar

BrIsSBISIOT CylIeCTBEHHBIE TPU3HAKHU JABIXaTEIbHONW CUCTEMBI, MPOIIECCOB ABIXAHUS U
razoobMeHa. Pacrio3HaroT Ha TabIUIIaX OpraHbl IbIXaHHs, OTIMCHIBAIOT UX CTPOCHUE U
¢bynkiun. CpaBHUBAIOT ra3000MeH B JIETKUX U TKaHIX. OOOCHOBBIBAIOT HEOOXOIUMOCTh
COOITIO/ICHHSI THTUEHMYECKUX Mep B Mep MPOPHUIAKTUKH JIETOYHBIX 3a00I€BaHUI.
OcBauBaroT MpuEéMbI OKa3aHUs IEPBOM JOBpaue€OHOM MOMOIIH NPU CIIACEHUH
YTOIAIOLIEro U OTPABICHUN YTapHBIM Ta30M

IumeBapenue (5 4)

[TnmeBapenue

[TutarenpHbIe BENIECTBA U MUIICBBIC
poaykThl. [loTpeOHOCTh YenoBeka B MUIIE

CtpoeHue u pyHKIIMHU OpTraHOB

IICYCHb U MOKCIIYJO0YHAs KCJIC34d. OTansl

1 NMUTATCIBHBIX BEIICCTBAX. HI/IH_[eBapeHI/Ie.

IMUIICBApCHUA. HI/IIlIeBapI/ITeJ'H)HI)IC JKCIIC3bI:

BoiaensioT cyliecTBeHHbIE TPU3HAKU ITPOLIECCOB MUTAHUS U NUIeBapeHus. Pacro3Hator
Oprasbl MUILIEBAPUTEIHLHON CUCTEMBI HA TAOIUIAX U MYJIsSKaX. XapaKTepU3yIoT
0COOEHHOCTH MPOLIECCOB MUILIEBAPEHUS B Pa3HbIX OT/EIaX MUIIEBAPUTEIBHON CUCTEMBI.
Ha3bIBaloT KOMIOHEHTHI MUIIEBAPUTEIBHBIX COKOB. OOBACHIIOT MEXaHU3M BCACHIBAHUSA
BellecTB. /JokazaTteabHO OOBSICHSAIOT HEOOXOAUMOCTD COOIIOIEHNS TUTHEHUYECKUX MEP
1 IpoUIAKTHYECKUX MEP HApYLIEeHHs paOOThI MUIIEBAPUTEIHLHONW CUCTEMBI




IIPOLIECCOB NUILEBapeHUs. HMccaedosanust
U. I1. Ilasnosa 6 obracmu nuwesapenus

OOMeH BelecTB u

Heprum (2 4)

OOMEeH BEIIECTB

OO01mas xapakTepucTHKa OOMEHa BEIIEeCTB
sHeprud. [ImacTudeckuii 1 3HEPreTUIECKUii
00MeH, UX B3aMMOCBS3b. BUTAMHUHBI, UX
poiib B 0OMeHe BellecTB. [ MoBUTaMUHO3.
['munepBuTaMuHO3

BBIIIGJISIIOT CYHICCTBCHHBIC ITPU3HAKU obMeHa BCIICCTB U INPCBpAlICHUS SHCPIrUM.
XapaKTepmyIOT 0COOEHHOCTH 0OMeHa OPraHM4€CKuUX BEIIECTB, BOJAbI U MUHCPAJIbHBIX
coJIeii B OpraHmu3mMce 4CJIOBCKaA. PaCKprBaIOT 3HAYCHUC BUTAMHUHOB B OpraHU3Me,
IPUYUHBI TUIIOBUTAMHUHO3ad U THIICPBUTAMHUHO34

Boigesenue (2 u)

Brigenenue

KoHeuHbIe IpOIyKThl OOMEHA BEIIECTB.
Opranst BeieneHust. [louku, uxX CTpoeHHe U
¢byukmun. O6pazoBanre Moud. Posib KOXH B
BBIBE/ICHUU U3 OpraHU3Ma MPOJTYKTOB
oOMeHa BeIeCTB

Br1ensiroT cyiecTBeHHbIE IPU3HAKA MOYEBBIICITUTEIBLHON cucTeMbl. Pacro3HaroT
OpraHbl MO‘-ICBLIIIGJIHTGJIBHOﬁ CHUCTCMBI Ha TaGHI/ILIaX, MYyJIsKax. OmnuceIBaIOT mnmpomnecc
ModeoOpaszoBanHusl. [lepeuncistoT 1 000CHOBBIBAIOT MEPhI MPOGUIAKTUKY 3a00IeBaHUI
MO‘ICBBIHCHHTGHBHOﬁ CUCTCMBI

IToxpossl TeJ1a (3

1)

ITokpoBsl TeNa

Crpoenue u QyHKIUHU KOXH. POk KOXH B
TETUIOPETYJISANH. 3aKaTuBaHHE.
I'uruennyeckue TpeOOBaHUS K OJCKAE,
00yBH. 3a00JIeBaHMS KOXKH M X
peayNPeKICHIE

XapakTepu3yoT CTpoeHHE KOKU. OOBACHSIOT CYTh IIPOLIECCAa TEPMOPETYIISALUH, POJIb
IpoLeccoB 3aKanuBaHus. OCBanBaIOT NMPUEMBI OKa3aHUS MIEPBOM TOMOIIHN TIPH
MOBPEXICHHUAX KOKH, TETIOBBIX U COJIHEYHBIX yaapax. O6001maoT 1 000CHOBBIBAIOT
THTHEHUYECKIE TPeOOBAaHUS 110 YXO/y 3a KOXKEH, HOI'TSIMH, BOJIOCAaMH, OOYBBIO U
OJIeXKA0U

Pa3muoxxenue u passurtue (3 4)

PasmHOXeHMEe U
pa3BUTHE

Cucrtema opraHoB pa3MHOXKEHHUS: CTPOCHHUE
u ruruesa. OmiIog0TBOPEHHE.
BayTpnyTpoOHOE pa3BuUTHE, POJIBI.
Jlaktauus. PocT u pa3sutue pedbénka.
[lmannpoBaHue cemMbu

BoIsBASIOT CylIeCTBEHHBIE TPU3HAKU IPOIIECCOB BOCIIPOU3BEICHUS M PA3BUTHS
opranusma 4denoBeka. ONUCHIBAIOT CTPOCHNUE OPTaHOB MOJIOBOW CUCTEMBI YEJIOBEKA,
pacno3HaroT ux Ha Tabnunax. ONUChIBalOT OCHOBHBIE 3TAIbl BHYTPUYTPOOHOTO Pa3BUTHUS
4eJIoBEKa. XapaKTepU3y0T BO3PACTHBIE 3TAIlbl Pa3BUTHUS YEJIOBEKA

Boicmasi HEPBHAasl

AeSITeJIbHOCTD (S 1)

Bricmias HCPpBHAaA
JACATCIIbHOCTD

Pedrnexc — ocHOBa HEpBHOM
NneATeNbHOCTH. Mccnedosanus

U M. Ceuenosa, U. 11. Ilasnosa,

A. A. Yxmowmckoeo, I1. K. Anoxuna. Buapl
pednexcoB. DopMbI TOBEACHHS.
Oco6eHHOCTH BBICIIIEH HEPBHOM
JEATENIbHOCTH U MOBEICHUS YETIOBEKA.
[To3naBatenbHbIe poriecchl. TopMokeHHe.
Tunel HepBHOU cUCTEMBI. Peyb.
Mbeiuuienue. Co3nanue. buonornueckue
putMbl. COH, €ro 3HaYEHUE U TUTHMEHA.

BriaensoT 0coOEHHOCTH BBICIIIEH HEPBHOM JEATEIHHOCTH uenoBeka. OObSICHIIOT
pedekTOpHBIN XapakTep BBICIICH HEPBHOU JAEATEILHOCTH YelioBeKa. Brimemstor
CYILIECTBEHHBIC MPU3HAKU IICUXUKH YEIOBEKa. XapaKTepPU3YIOT TUIIbI HEPBHOU CHCTEMBI.
OOBACHAIOT 3HAYCHUE CHA, ONUCHIBAIOT €T0 (ha3bl




['uruena ymctBeHHoro tpyaa. [TamsTs.
Omorun. OcOOEHHOCTH MCUXUKU YeJIOBEKa

Yes10BeK M €ro 310poBbe (4 4)

YenoBeK U ero
310pOBbE

Co0buto1eHue CaHUTapHO-TUTMEHUYECKHUX
HOPM U IIPAaBUII 3J0POBOTO 00pa3a >KU3HH.
Oxa3aHue nepBoi 10BpaueOHON OMOIIU
IIpU KPOBOTEUYCHUH, OTPABICHUH YTapHBIM
ra3oMm, CIIaCeHUH YTOMAIOIIETO0, TPaBMax,
0’Korax, 0OMOpOXXEHUH. Y KpeIIeHne
3A0POBbA: ABHUIaTCIIbHAA AKTUBHOCTD,
3akanuBaHue. DakTOPbI pHCKa: CTPECCHI,
TUIIOIMHAMMUS, IEpeyTOMIIeHUE. BpenHbie
MPUBBIUKHU, UX BIHSHUE HA 3J0POBbE
JeJI0BeKa

OcBanBarOT NpUEMBI PALlMOHATBHON OpraHU3aluy Tpyaa u oTasixa. O600maT u
00OCHOBBIBAIOT MPaBUJIa U HOPMBI JINYHON TUTHEHBl, TPOPUIAKTHKH 3a00JI€BaHHUH.
OcBanBaroT NpUEMBI IEPBOI JOBpaue€OHOI MOMOIINA. APryMEHTHPOBAHO JOKa3bIBAIOT
OTPHULIATEJILHOE BIMSHUE Ha 30POBbE YEIOBEKA BPEAHBIX IPUBBIYCK

Pe3epBHoe Bpemst — 9 4

BbuoJsiorus. O01mme 3aKkOHOMEPHOCTH. 9 KJ1acc (68 4, 2 4 B HeeJ110)

Tema

Conep:xxaHue

XapaKTepMCTmca BUA0OB I€ATCJIbHOCTH YHYALITUXCH

Bsenenue

Mecrto Kypca B cuctemMe
Ouosiornyeckux Haykax. Llemu u 3agaumn
Kypca. 3HaueHHE NpeaMeTa Il TIOHUMaHNs

CIWMHCTBA BCCTO XXNUBOT'O U

3emiau

CCTCCTBCHHOHAYYHBIX JUCIUIIINH, a TAKXC B

B3aMMO3aBUCUMOCTH BCEX yacTel Omocdepnl

BBISABIIAIOT B M3yUEHHBIX paHee OMOOTHYECKUX JUCIUIUIMHAX OOIIHNE YePThI
OpraHMu3aly PaCTeHH, )KUBOTHBIX, TPHOOB U MUKPOOPraHU3MOB. OOBSICHSIOT
€/IMHCTBO BCETO KUBOI'O U B3aUMO3aBUCUMOCTh BCeX yacTel ouocdepsl 3emin

Pazne 1. DBoonus skuBoro mupa Ha 3emie (21 4)

Mmuoroobpasue
JKUBOTO MHpA.
OCHOBHBIC CBOMCTBA
KHUBBIX OpFaHI/I3MOB

EauHCTBO XUMHUYECKOI'O COCTaBa KUBOH
Hacesromux 3eMirro. OOMEH BEIECTB U
N3MCHYMBOCTHh KAaK OCHOBA CYI_]_ICCTBOBaHI/I}I
KUBOU MaTepuu. PocT u pa3Butue.

Paznpaxumocts. PATMHYHOCTB MpoLieccoB

BCIICCTBA U B3AUMOOTHOIICHNEC YaCTH U

MaTCpuu. Knerounoe CTPOCHUC OPraHU3MOB,

caMopermeumI B GI/IOHOFI/ILIGCKI/IX CUCTCMaAX.
CaMOBOCIIPOM3BE/ICHHUE; HACIICICTBEHHOCTD U

KUBHECACATCIIbBHOCTH. I[I/ICerTHOCTI) KHBOI'O

OecJIoro B onocucreMax. SHCpFOSaBI/ICI/IMOCTB

OnpeaensroT pa3Indusi XMMHUYECKOT0 COCTaBa 00OBEKTOB KUBOM M HEKUBOU
OPHUPOJIbL. XapaKTePU3yIOT OOIINK MPUHIUT KJIETOYHON OPTaHU3aIHH KUBBIX
oprann3moB. CpaBHUBAIOT OOMEHHBIE TIPOIIECCHI B HEXXUBOU H KUBOU MIPUPO/IE.
PackpriBaroT cyniHocTh peakiuii Metadomm3mMa. OOBICHIIOT MEXaHU3MbI
caMOperyJsiui OMOJIOTUYECKUX CUCTEM. AHATU3UPYIOT IIPOLECCHI
CaMOBOCIIPOU3BEJCHUS, POCTA U PA3BUTHSI OPraHU3MOB. XapaKTepU3yIOT
HACJIEICTBEHHOCTh U U3MEHYMBOCTD, 3a[IOMUHAIOT MaT€pPHAJIbHBIE OCHOBBI 3TUX
cBoiicTB. CpaBHUBAIOT (DOPMBI Pa3APaKUMOCTH Y PA3ITUYHBIX OMOJIOTHYECKUX
00BbekTOB. OTMEYAIOT 3HaYeHHE OMOJIOTUYECKUX PUTMOB B IPUPOJIE U JKU3HU
yesioBeKa. PacKpbIBalOT 3HaUEHUE TUCKPETHOCTH U YHEPTrO3aBUCUMOCTH
OHMOJIOTMYECKHX CUCTEM. XapaKTepru3yIOT MHOrooOpasue >kuBoro mupa. Ilpusoast




’KMBBIX OPTaHU3MOB; (POPMBI ITOTPEOICHHUS
sHepruu. I{apcrBa xuBou npupoasl. Bugosoe
pa3zHooOpa3ue

MIPUMEPHI HCKYCCTBEHHBIX KJIACCU(PHUKAINN )KUBBIX OPTaHU3MOB. 3HAKOMSITCS C
padotamu K. JIunnes. OOBSACHSIOT MPUHLUIIBI, JIEKAIINE B OCHOBE OCTPOCHUS
€CTECTBEHHOM KJaccH(UKAIMK )KUBOTO MHpa Ha 3eMiie

Paseumue buonocuu 6
000ap8UHOBCKULL
nepuoo

Pazsumue duonocuu 6 dooapsurosckuil
nepuoo. Pabomut K. Jlunnes no

cucmemamuxe pacmeHull U HCUGOMHbIX.
Deonoyuonnas meopus K. b. Jlamapka

Xapakmepu3zyrom npeocmaeneHusi OpesHUX U cpeoHeseK08blx
ecmecmesoucnvlmamerneti o sHcugot npupooe. Oyenugarom npeocmasienus oo
«U3HAYATLHOUL YeNleco0OpasHOCmuy U HeUSMEHHOCMU HCUBOU NPUPOODL.
3anomunarom npunyunvt bunapuou kraccuguxayuu K. Jlunnes. 3naxomamesi ¢
OCHOBHBIMU NOA0JACEHUAMU 260.I0YUoHHOoU meopuu K. b. Jlamapka.
Xapaxmepu3syrom npozcpeccugnvie u ouubdOUHble NON0IHCEHUS IBOTIOYUOHHOL
meopuu K. b. Jlanwapka

Teopus Y. Jlapuna o
IIPOUCXOKICHUN
BUJIOB ITyTEM
€CTEeCTBEHHOT0 0TOOpa

[IpeanochlIKU BO3SHUKHOBEHHUS YUEHUS

Y. lapBuHA: JOCTHKCHHSI B 00JIACTH
€CTECTBEHHBIX HAYK, SKCIIEAUIIMOHHBIN
Marepuan Y. Jlapsuna. Yuenue Y. JlapBuna
00 UCKYCCTBEHHOM O0TOOpE. YueHue

Y. lapBuHa o0 ectecTBEeHHOM oTOOpE. Bug —
3JI€MEHTapHas BOJIIOIMOHHAS €IMHUIIA.
Boprba 3a cyniecTBoBaHNE M €CTECTBEHHBIN
oTOop

OnpenenstoT J0CTUKEHUS HAYKU U TEXHOJOTUM B KAUECTBE NPEANOCHUIOK CMEHbI
KpEalMOHUCTCKUX B3IJISIIOB Ha KUBYIO M HEKUBYIO IIPUPOJY SBOITIOLMOHHBIMU
NPECTaBICHUAMHU. XapaKTepU3yOT HayyHble MPEANOCHUIKH, TOOYIUBIINE

Y. /lapBrHA K IONCKY MEXaHU3MOB U3MEHEHMS B )KMBOU NPUPOJIE. AHATUZUPYIOT
sKcHeIMIMOHHBIN MaTtepuan Y. JlapBuHa B KauecTBE NPEANOCHUIKH pa3padoTKU
ABOJTIOIIMOHHON Teopuu. Xapaktepu3ytor yuenue Y. JlapBuna 00 HCKyCCTBEHHOM
otbope, (opMBbI HICKYCCTBEHHOTI'O 0TOOpA M OOBACHSIIOT METO/IbI CO3/IaHUSI HOBBIX
MOPOJI TIOMAILIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEeHHH. 3alIOMUHAIOT
OCHOBHBIE oJI0keHHs Teopun Y. JlapBrHA 0 €CTECTBEHHOM OTOOpE.
XapakTepuszyroT GopMbl OOPHOBI 32 CYIIIECTBOBAHNE U MEXaHU3M €CTECTBEHHOTO
0TOOpa; JAr0T ONpeAeTIeHUE NOHITHS «ECTECTBEHHBIH 0TOOP»

[TpucnocoOaeHHOCTH
OpPTaHU3MOB K
YCIIOBUSIM BHEIIHEH
CpeIbl KaK pe3yJbTaT
NEUCTBUSA
€CTEeCTBEHHOT0 0TOOpa

[TpucmocoOuTeIbHBIE 0OCOOCHHOCTH CTPOCHUS
TUTIOBBIX OPraHU3MOB (OKpacka MOKPOBOB
TeJa, moBeaeHue). 3a00Ta 0 MOTOMCTRBE.
du3noIornuecKre aganTalniy.
OTHOCHUTEIBHOCTh MPUCIIOCOOJIEHHOCTH

XapakTepus3yrT CTPYKTYPHO-(DYHKITMOHAIBHYIO OpPTaHU3aIHI0 )KUBOTHBIX,
pacTeHwid, TpuOOB U MUKPOOPTaHU3MOB KaK IMPUCTIOCOOJICHUE K YCIIOBHSIM
cymecTBoBaHus. [IpUBOIAT MpUMEPHI pa3TUIHBIX IPUCTIOCOOICHUI THITOBBIX
OpPTaHU3MOB K YCJIOBHSM Cpeibl. J[atoT OlleHKY THITMYHOTO MTOBEACHWSI )KHBOTHBIX
1 3a00Te 0 MOTOMCTBE KaK MPHUCTIOCOOICHUSIM, 00ECIIEYMBAIOIINM YCIIeX B 00phOe
3a cymectBoBanue. [IpuBoaaT npuMepsl pU3NOIOTHYECKUX adanTalNM.
OOBACHSAIOT OTHOCUTEIBHBIA XapaKkTep MPUCIIOCOOICHUIA U TPUBOAAT IPUMEPHI
OTHOCHUTEIBbHOCTH aJarTaIim

MuxkposBosronus Bun xak reHeTHUECKH N30IMpOBaHHAs XapaKkTepu3yloT KPUTEPUH BUAA: CTPYKTYPHO-(QYHKIMOHATbHBIMH,
CUCTEMA; PENIPOAYKTHBHAS U30JAU U €€ LIUTOr€HETHUYECKUH, IBOJIIOLIMOHHBIHN, 3TOJIOIMUECKUIL, reorpapuueckuil u
MexaHu3Mbl. [TomynsiuonHas cTpykTypa penpoayKTUBHBIA. OOBSICHIIOT MEXaHU3MBI PETIPOYKTUBHOM U30JISALIUH.
BH/I; DKOJIOTHYECKUE U T€HETUYECKHE AHanu3upyOT IPUYUHBI Pa3EICHUS BUAOB Ha MOIYJIALUNA. 3alIOMUHAIOT
XapaKTepUCTUKY nonysauuid. [lomynauusa — | IpUYMHBI FEHETUUECKUX Pa3JIMYMi pa3IuyHbIX HOIYJIALHMNA OJHOTO BUAA.
3JIEMEHTapHas YBOJIOLMOHHAs equHuna. [lytu | 3HakoMsaTCs ¢ myTsaMu BU1000pazoBaHus (reorpauyeckiM U 3KOJIO0IHYECKHM),
U CKOPOCTb BUJ1I000pa30BaHUs JAI0T OLIEHKY CKOPOCTH BO3HUKHOBEHHSI HOBBIX BHJIOB B Pa3HOOOPa3HBIX KPYITHBIX
TaKCOHaX
buonoruueckue ['aBHBIE HallpaBIEHUs SBOJIIOLIMOHHOTO XapakTepu3yloT IJ1aBHbIE HalpaBJIeHUs OM0Iornyeckoil 3pomonuu. OTpaxkaror
NIOCJIEACTBHS npouecca. buongorndeckuii nporpecc u IOHUMaHHe OMOJIOTUYECKOI0 Mporpecca Kak MpOoLBETaHUs TOW WIIM MHOM




aJlanTaluu. ouonornueckuii perpecc (A. H. CeBepiioB). CHUCTEMATUYECKOU TPYIIIbI, @ OMOJIOTHYECKOTO perpecca — KaK YTHETEHHOTO
MaxkposBosmrorus [Tyt noctrxeHust OMOIOTUYECKOTO COCTOSTHUS TAKCOHA, TIPUBOJSIIEE €ro K BREIMUpaHuio. J[aloT onpeneneHue u
nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH XapaKTepU3yIOT MyTH JOCTHXKEHUS OMOJIOrHYECKOro Mmporpecca (Ti1aBHble
HBOJIIOLIMU. Pe3ynbTaThl 3BONIONHNH HAIpPaBIICHUS] TPOTPECCUBHOM SBOMIONHH): apoMopdo3a, uANOaAANTALIUN U O0IIeH
nerenepanuu. [IpuBoasaT npuMeps! AUBEPreHIMH, KOHBEPTEHLIUU 1
napamienusma. OObSICHIIOT MPUYUHBI BOSHUKHOBEHHSI CXOJIHBIX TIO CTPYKTYpe
n/Win GYHKIUSM OPTaHOB y MPEJICTABUTENCH PA3IMIHBIX CHCTEMATHIECKUX
IpyII OPraHu3MOB. 3alIOMUHAIOT OCHOBHBIE IIPAaBUJIa 3BOJIIOLUH, OLIEHUBAIOT
PE3YJIbTAThI FBOJIIOLMH
Bo3HukHOBeHME OpraHudeckuii MUp Kak pe3yJibTaT XapakTepHu3yroT XUMUYECKHM, TPe10NOIOTNUECKH (TEOpus akaJeMuKa

’)KU3HU Ha 3emie

3BONIOLMN. BO3HMKHOBEHHE U pa3BUTHE
JKM3HHU Ha 3emiie. XUMHUECCKUI,
npe10noNoTnYecKuil (Teopus akaJeMIKa

A. . Onapuna), OMOJIOTUIECKHIA U
COLIMAJIBHBIN ATAlbl Pa3BUTHS )KUBOU
Martepu. OUIOreHETUYECKUE CBA3U B )KUBOM
npupone. EctecTBenHas kinaccudukanus
YKUBBIX OPTraHU3MOB

A. 1. Onapuna), 6MOJIOTMYECKUN U COIMAIbHBIN dTArbl PA3BUTHSI )KUBOU
MaTepun. OnpeaensoT GUIOreHeTUIECKUE CBSI3U B XKUBON MPUPOJIE U
CPaBHHMBAIOT MX C €CTECTBEHHOM Kilaccu(uKannen KUBbIX OPraHu3MOB

PasButHe Xu3HU HA
3emie

Pa3zButure xu3Hu Ha 3eMiie B apXeucKyto U
MPOTEPO30HMCKYIO AphI. [IepBhie cienbl KU3HU
Ha 3emie. PazBuTue )K13HU Ha 3eMJie B
MaJIe030MCKYI0 3py. Pa3BuTHe XM3HU Ha
3emiie B ME3030MCKYI0 U KaHHO30MCKYIO 3PBI.
[TpoucxoxaeHue yenoBeka. Mecto yenoBeka
B %UBOH npupone. CucreMaTnieckoe
nosioxkeHue Buga Homo sapiens B cucreme
JKUBOTHOTO Mupa. CTaauu 3BOJIOIUU
yesnoBeka. CBOKCTBA YEI0OBEKA Kak
ounonorudeckoro Buaa. [lomynsinonHast
cTpyKTypa Buaa Homo sapiens; uenoBeueckue
pachkl. AHTMHAaY4YHasi CYIIHOCTb pacu3ma

XapakTepHu3yloT pa3BUTHE KU3HU HAa 3eMJIE B apXEHCKYIO U IIPOTEPO30MCKYIO 3PHI.
OTmeuaroT nepBbie Cle/bl )KU3HU Ha 3eMJIe; MOsBJICHUE BCEX COBPEMEHHBIX THIIOB
0€CII03BOHOYHBIX KUBOTHBIX, IEPBBIX XOPIOBBIX KUBOTHBIX; PA3BUTHE BOJIHBIX
pacTeHHil. XapaKkTepu3yloT pa3BUTHE KU3HU Ha 3eMJie B MaJIC030MCKYIO 3pYy.
OTMeUaroT NOSIBIIEHUE CYXOIYTHBIX PaCTEHUI; BOSHUKHOBEHHE IT03BOHOYHBIX
(pbIO, 3eMHOBO/IHBIX, MPECMBIKAIOUINXCS ). XapaKTEPU3YIOT pa3BUTHE )KU3HU HA
3emiie B ME3030MCKYI0 M KailHO30MCKY0 3pbl. OTMEYaroT MOSBICHUE U
pacnpocTpaHeHHe NOKPBITOCEMEHHBIX PACTCHH; BOSHUKHOBEHUE NITHULL U
MJIEKONMTAIOINX; TOSBJIEHUE U Pa3BUTUE IPUMATOB. XapaKTEPU3YIOT MECTO
4eJI0BEeKa B XKMBOH NMPHUPOJIE, Er0 CUCTEMAaTUYECKOE TI0JI0KEHNE B CUCTEME
JKUBOTHOTO Mupa. OTMeUaroT MPU3HAKU U CBOMCTBA YEJIOBEKA, T03BOJIAIOIINE
OTHECTH €r0 K pa3IMYHbIM CUCTEMATUYECKUM I'PYIIIaM IapCTBA KUBOTHBIX.
OnuceIBalOT CTaANK SBOJIOIUH YEJIOBEKa: TPEBHENIINX, TPEBHUX U MEPBbIX
COBPEMEHHBIX JIfoJieil. PaccMaTpuBaroT U 3al0MHHAIOT HOMYJISLIHOHHYIO
CTpYKTYypy y Buaa Homo sapiens (pacbl). 3HAKOMSITCS ¢ MEXaHH3MOM
pacooOpa3oBaHus, OTMEYas €AMHCTBO NPOMCX0XkKAeHus pac. [IpuBoasr
apryMEHTHPOBAHHYIO KDUTHKY TEOPUU pacu3Ma

Pa3znen 2. CTpykTypHasi OpraHnu3anusi ;kuBbIX Opranu3mos (10 4)

XumMuyeckas
OpraHu3anus KJIEeTKU

DJIEMEHTHBIN COCTaB KJIETKH.
PacnipocTpaHEHHOCTD 3J1IEMEHTOB, UX BKJIA]I B
00pa3oBaHue )KMBOW MaTepUu U 0OBEKTOB

XapakTepusyroT XUMHUECKHE JIEMEHTHI, 00pa3yIolIre )KUBOE BEIECTBO;
pa3inyaloT MaKpO- U MUKPORJIEMEHTbI. ONUCHIBAIOT HEOPTaHUUYECKUE MOJICKYJIBI
’KMBOT'O BEIIECTBA, MX XUMUYECKHE CBOMCTBA U OMOJIOTHYECKYIO POJIb.




HEKHUBOU NPUPOIbl. MaKpO3IEMEHTBHI,
MHUKPO3JIEMEHTBI, HEOPTAHUUECKHE MOJIEKYJIbI
YKUBOTO BelecTna (Boja, COu
HEOpPraHUYeCKHUX KUcioT). OcMoc u
OCcMOTHYECKOe AaBiieHne. OpraHuyeckue
MOJIEKYJIbI (O€TTKH, UX KHUPBI, yTIEBOIbI,
HYKJIEMHOBBIE KHCIIOTHI). Penynnukanus
JHK. Tpanckpunuus. MadopmanmonHsie,
TpaHCIIOpTHBIE, pudocomanbabie PHK

XapakTepu3yloT OPraHn4ecKUe MOJIEKYJIbl: OMOIOTHYECKHE TIOINMEPBl — OENIKU
(cTpykTypHas opraHu3anus U pyHKIUH), YIJIEBOIbI (CTpOEHUE U OHOJIOTHYeCcKast
POJIb), JKUPHI — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOUHBIX MEMOpaH U
UCTOYHUK PHepruu. XapakrepusyroT JJHK kak MosekyIbl Hacae1CTBEHHOCTH.
OmnwucsiBatot npouecc penyminkanuu JIHK), packpbiBatoT ero 3HaueHHe.
OnuceIBaloOT mpoliece nepeadu HacaeICTBEHHOW HH(pOpMaLuy U3 sjipa B
LUTOIIa3My — TpaHCKpunuuio. Paznuuatot ctpyktypy u ¢pyHkuuun PHK

OOMeH BelecTB U
npeoOpazoBaHue
DHEPTUH B KIIETKE

OOMeH BelECTB U NPEBpaAIllEHNE YHEPTUH B
KJeTke. TpaHCIIOpT BEUIeCTB yepe3
KJIETOUHYIO MeMOpany. [TuHo- u garonuros.
BHyTpukieToyHOe MUmeBapeHne u
HAKOIUICHHE YHEPTHH; PACILECIUICHUE
TITI0K03b1. brocuHTe3 6eIKOoB, )KUPOB U
YIJIEBOJIOB B KIIETKE

XapaKTepu3yloT TPAHCIIOPT BEIIECTB B KIETKY U U3 He€ ((aronuros u
mUHOIUTO3). OOBIACHIIOT COOBITHS, CBI3aHHBIC C BHYTPHUKICTOYHBIM
NUIIEeBapeHueM, NOAUYEPKUBas €ro 3HaueHue Uil opranusma. [IpuBoast npumepsl
sHepreTHdeckoro ooMeHa. OnuChIBAIOT MPOIECCHl CUHTE3a 0EIKOB U (POTOCUHTE3

Crpoenue u GyHKIUU
KIIETOK

[TpoxapuoTuyeckue kineTku (popma u
pa3mepsl). CTpOCHHE IIUTOIIIIA3MbI
OaKTepHaIbHOMN KJIETKU; OpraHu3aIus
MeTabonm3Ma y mpokapuoT. ['eHeTnyeckuit
anmapat 6aktepuil. CiopoobpazoBaHue u
pa3MHOXKeHue bakTepuil. MecTo u poiib
MPOKapHUOT B OMOIIEHO3aX. DyKapUOTUYECKHE
kJeTku. OpraHeibl HUTOIIa3Mbl 3yKapHOT,
UX CTPYKTypa u pyHkuuu. Llutockener.
Bxuttouenus, ux poiib B METa00IU3ME KIIETOK.
KnerouHoe 1po — LEHTp ynpaBiIeHUs
KHU3HEJEATENIbHOCThIO KieTKH. OcoOeHHOCTH
CTPOEHHUs paCTUTEIBLHOU KIIETKU. JlesieHne
K1eToK. KileTKkH B MHOTOKJIETOYHOM
opranusme. [lonstue o nuddepeHnupoBKe
KJIETOK MHOT'OKJIETOYHOT'O OPraHu3Ma.
MutoTrdeckuii UK. bruonorndeckuii CMbICT
U 3HaYeHue MuTo3a. Kierounas teopus
CTPOEHMSI OPraHU3MOB

XapakTepu3yroT GpopMy U pa3Mepsl IPOKAPUOTHUECKUX KIETOK; CTPOCHUE
[IUTOTUIa3MBbI, OPTAaHU3ALUI0 META00IU3Ma, TEHETUYECKUN armapaT OaKkTepHil.
OnuceIBaOT MPOIIECC CIOPOOOPA30BaHNUS, €T0 3HAYCHUE 1 BEDKUBAHUS
OakTepuil IpH yXyIIIEHUN YCIOBUN CYIIECTBOBAHUS; Pa3MHOKEHHE TTPOKAPHOT.
O1neHnBaIOT MECTO U POJIb TPOKAPUOT B OMOLIEHO3aX. XapaKTEPU3YIOT
LUATOIUIA3MY 3YKapHOTUYECKON KJIETKH: OPTaHEJUIbl IUTOIIA3Mbl, UX CTPYKTYpy U
¢bysakun. OTMEYaroT 3HAYeHHE [TUTOCKeNeTa. XapaKTepU3yIOT TUIIBI KIIETOUHBIX
BKJTFOYCHHUH M X POJIb B META00IM3ME KIIETOK. XapaKTePU3YIOT KIETOYHOE SIIPO
KaK LIEHTP YIIPaBJICHUS KU3HEAESITEIbHOCTBIO KIIETKH; CTPYKTYPHI siipa (siaepHas
0001109Ka, XpOMATHH, SJIPHIIIKO). OTMEYar0T 0COOEHHOCTH CTPOCHUS
pacTUTENHHOU KIETKHU. JatoT ompe/ieieHre MOHATHIO «MUTO3». ONpeaensoT poib
KJIETKH B MHOTOKJIETOYHOM OpraHu3Me. Pa3bsCHSIOT MOHSATHE O
nuddepeHIIPOBKE KIETOK MHOTOKIIETOYHOTO OpraHu3Ma. KpaTtko omuceiBatoT
MUTOTUYECKUH IUKIT: UHTEepPa3y, pazbl MUTOTUYECKOTO JETICHUS U
npeoOpa3zoBaHust XpOMOCOM. PacKphIBaIOT OMOJIOTHUECKUI CMBICT M 3HAYECHUE
MuTO3a. DOPMYIHUPYIOT MONOKEHHS KIIETOUHOM TEOPUU CTPOSHUSI OPTAaHU3MOB

Pa3nen 3. PazMHOKeHHe H MHIMBHIYAJIbHOE Pa3BUTHE OPraHu3mMoB (5 1)

Pa3smuoxenue
OpraHu3MoOB

CymHocTb U HOpMbI pa3sMHOKEHUS
opranu3moB. becnonoe pa3MHOXKEHHE.
ITonoBoe pazmHoxkeHue. OMI0JOTBOPEHHUE.

XapakTepusyroT CyIIHOCTb U (POPMBI pa3MHOKEHHS OpraHu3MoB. CpaBHUBAIOT
Oecrtoioe U 1MoJioBoe pa3MHOKeHHe. ONHCHIBAIOT MpolIiecc 00pa30BaHUs MOJIOBBIX
KJICTOK, BBISIBJISISL OOLIHME YEPThI IEPHOJIOB FraMOTOT'€He3a, B TOM UHCie Mero3a.




buonorundyeckoe 3Ha4eHUE IIOJIOBOTO
Pa3MHOXKCHU. I'ameTorenes. OcobeHHOCTH
CIiepMaTorcHe3a u OBOrcHE3a.
OHJ'IO)IOTBOpCHI/Ie

OHpGIIGHSIIOT MOHATUA KOCEMCHCHHC) U KOIIJIOJOTBOPCHUC)). PaCKpI)IBaIOT
OMOJIOTMYECKOE 3HAUEHUE Pa3MHOKCHHUA

NunuBuayansHOE
pa3BUTHE OPraHU3MOB
(oHTOTrEHE3)

DOMOpHOHAIBHBIN MEPUOJT PA3BUTHS.
OcCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHHUS.
lactpynsanus. [lepBuuHbIi OpraHoreHes u
nanpHeimas nuddepeHIupoBKa TKaHeH,
opraHoB U cucteM. [locTaMOprnOHAIBHBIN
nepuon pazsutus. Dopmel
MOCTAIMOPHUOHAIBHOTO TIEPHO/Ia Pa3BUTHSL.
Henpsimoe pazButue; NOJHBINA U HETIOJIHBIN
MeTamopho3. buonorunueckuit cMpIc
pa3BuTHs ¢ MeTamopdo3zoM. [Ipsimoe
paszButue. Ctapenue. Oomue
3aKOHOMEPHOCTH Pa3BUTHSI.
brorenetnyeckuii 3aK0H

O0603Hayar0T NEPUOABI MHAUBUIYAILHOTO PAa3BUTHA. XapaKTepU3YIOT
SMOPHOHAIBHBIN TIEPUO]] PA3BUTHUS U OTUCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH
npoOaeHus — 00pa3oBaHUE OTHOCIOWHOTO 3apOabIlia — OJIACTYIIBI,
racTpyJsiliiio ¥ opranorete3. OnpenesnsoT dTarbl JajlbHelIen
nudGepeHIMPOBKY TKaHEH, OPTaHOB U CUCTEM. XapaKTEPU3YIOT
oCTAMOPHOHANIBHBIN TIEPHOJ] pa3BUTHSL, €r0 BO3MOXKHBIE ()OpMBI. Pa3bscHAIOT
CYIITHOCTh HEMPSIMOT'O Pa3BUTHS; TOJHOTO U HEMOJIHOT0 MeTaMopdo3a.
JIeMOHCTpHUPYIOT IOHUMaHUE OMOJIOTMYECKOTO CMBICIIA Pa3BUTHS C
MeTamop(ho3oM. XapaKTepu3yIOT MPSIMOE Pa3BUTHE U €T0 MEPUOIBI
(ZopenpoIyKTUBHBIN, PEIPOTYKTUBHBIN U OCTPENPOAYKTUBHBIN); CTaApEHHE.
[TpuBoasaT hopMyIHpOBKH 3aK0HA 3aposiieBoro cxoactsa K. bapa u
Oounorenernueckoro 3akoHa J. ['exkens u @. Mromepa

Pa3nen 4. HacjiencTBEHHOCTh U M3MEHYHUBOCTH OPraHu3MoB (20 4)

3aKOHOMEPHOCTHU Otkpeitre I'. Menpenem 3akoHOMEpHOCTEN XapakTepu3yrT rHOPUI0IOTHISCKHI METO T U3YUCHHS XapaKTepa

HacJeA0BaHUs HacJieoOBaHus Mpu3HakoB. ['uOpunonornyeckuii | HaciaenoBaHus npusHakoB. PopmMynupyroT 3akoHsl Menaens. [IpuBonsr
METOJ, U3y4YECHMs HACJIEICTBEHHOCTH. UTOJIOTUYeCKHe 000CHOBaHMA 3aKoHOB Menens. J[eMOHCTpUupyroT
MounoruOpuaHoe 1 noIuruopuaHoe CIIOCOOHOCTH BBIUCHIBATH T€HOTUIIBI OPraHu3MOB U ramMeT. COCTaBIsIOT
ckpelyBanue. 3akonbl Menzensa. HezaBucumoe | cxembl CKpeIlMBaHUs, PEIIAIOT MPOCTEUIINE TEHETUUYECKUE 3aJa4H, CTPOST
U CUEIUICHHOE HaclieqoBaHue. [ eHeTnueckoe ponocnoBHbie. POpMyIUPYIOT 3aKOH MopraHa u JaroT XapakTEPUCTUKY
oInpeJeseHue noJa. [' eHOTUII KaKk 1enocTHas CIICTIJICHHOTO HACJIEJIOBaHUS TeHOB (TPpU3HAKOB). OOBSACHIIOT MEXaHU3MBI
cucteMa. BzaumopeiicTBue amienbHbIX U XPOMOCOMHOT0 ONpEEIeHUS M0J1a. AHATU3UPYIOT T€HOTHUII KaK CUCTEMY
HEaJUICJIbHBIX T€HOB B OIIPE/ICIICHUN ITPU3HAKOB B3aMMOJEHCTBYIOIMX T€HOB OPraHU3Ma; ONpeAeAoT (POPMbI B3aUMOIEHCTBUS

aJUIEJIbHBIX U HEAJUIEJIbHBIX T€HOB
3aKOHOMEPHOCTHU OcHoBHbIE (OPMBI U3BMEHUNUBOCTH. XapakTepu3yloT OCHOBHbIE (JOPMBI N3BMEHUYMBOCTH, MyTallUi, UX 3HAYCHUE IS
WU3MEHUYUBOCTH I'enoTunuueckas U3MEHUYNBOCTb. MyTanuu, ux MIPAKTUKU CEJIbCKOTO X03s1iicTBa M OMOTEeXHOJIOrMH. OOOCHOBBIBAIOT

3HAaYeHUE JJIsl MPAKTUKH CEITLCKOTO X0341CTBA U
ounorexnonorun. KomOuHaTuBHas
M3MEHYUBOCTD, €€ IBOJIOLMOHHOE 3HAUCHHUE.
denotunuueckast (Moau(pUKAITMIOHHAS )
W3MEHYHUBOCTh. POJIb yCIIOBHI1 BHEIIHEHN CpPEbI B
Pa3BUTHU U MPOSIBJICHUU TPU3HAKOB U CBOMCTB

9BOJIIOLIMOHHOE 3HAYE€HUE MYTAllUOHHON U KOMOMHATUBHONW N3MEHUYNUBOCTH.
XapakTepusyrT poJib YCIOBUN BHELIHEN CPEbl B Pa3BUTUU U IIPOSIBICHUN
IIPU3HAKOB U CBOXCTB. CTPOSAT BapUALIMOHHBIE PSIABI M KPUBBIC HOPM PEaKLIAU

Cenekiust pacTCHHI,
SKUBOTHBIX U
MHKPOOPTaHHU3MOB

LleHTpbI MPOUCXOKIECHUS K MHOTOOOpa3us
KyJbTypHbIX pacTeHuid. Copt, nopoja, mTamMm.
MeTo/1bI CeJIeKIIMU PACTEHUI U KUBOTHBIX.

[lepeuncasioT HEHTPbI MPOUCXOXKICHUS KyJIbTYPHBIX pacTeHHUi. JlatoT
OTIpe/IeNICHUS IOHATUAM «COPT», KIOPOAA», KIITAMM». XapaKTEPU3YIOT
METO/Ibl CEJICKIIMH PACTEHUH 1 )KUBOTHBIX. OLIEHUBAIOT JOCTH)KEHUS U




I[OCTI/DKGHI/ISI N OCHOBHBIC HAITPaBJICHUA
COBPEMEHHOM CENIeKIIMU. 3HaYEHUE CEIEeKIUN
JJI1 pa3BUTUA CEIBbCKOXO03IHUCTBEHHOTO
MIPOU3BOJICTBA, METUIIUHCKOI,
MUKPOOHOJIOTHYECKON U IPYTUX OTpacieu
MPOMBINITICHHOCTH

OTHCHIBAIOT OCHOBHBIE HAIPABJIEHUsI COBPEMEHHOM ceneKiuu. OO0CHOBBIBAIOT
3HAUYEHHE CEJICKIUU JJIs1 Pa3BUTHSI CEJIbCKOXO3SIIICTBEHHOTO TPOU3BOCTBA,
MEIUIIMHCKOMN, MUKPOOUOIOTHYECKON U IPYTUX OTPACIIEH IPOMBIIINIEHHOCTH

Pa3gea 5. B3anmooTHO

HIeHUsI OPraHu3Ma U cpeibl. OCHOBBI IK0JI0THH (5 4)

buocdepa, eé
CTPYKTypa ¥ (pyHKIIUH

buocdepa — xuBast 000J109Ka TUIAHETHI.
CTpyKTypa ¥ KOMIOHEHTHI Ouoc]epshl: )KUBOE
BEIIECTBO, OMOKOCHOE W KOCHOE BEIIECTBO

(B. . Bepnaackuii). KpyroBopot BemecTs B
npupoze. EcrecTBeHHBIE COO0IIECTBA KUBBIX
OpraHu3MoB. buoreoneHos3sl, X KOMIIOHEHTHI:
MPOJYLIEHThI, KOHCYMEHTBI, PETYLEHTHI.
buoneno3sl: Bu0BOE pasHooOpasue, MIOTHOCTh
oMy, 6nomacca. AOnoTtrueckue (HhakTopbl
cpenbl. Posib TemMneparypsbl, OCBEIIEHHOCTH,
BJIQXKHOCTH U APYTUX (GaKTOPOB B
KHU3HEIEATEIbHOCTH COOOIIECTB.
NHTeHCHBHOCTD MEeHCTBHS (PaKTOPOB CPEIBI.
B3aunmoneiicTBre (hakTOpoB cpeibl, peesnsl
BBIHOCJIMBOCTU. bruotnueckue ¢pakTopbl cpebl.
[lenu u cetn nUTaHUsL. DKOJIOTUYECKUE
nupamuibl. CMeHa 61o1eH030B, pOopMUpOBaHUE
HOBBIX c00011ecTB. @OPMBI B3aMMOOTHOIICHUN
Mexay opranusmamiu. [lo3utuBHeIe,
aHTUOMOTHYECKUE, HEHTPAIbHbBIE OTHOIICHHS

DopMyIUpYIOT OCHOBHBIE MOJI0XkeHUs yueHus B. U. BepHanckoro o Guocdepe.
OOBACHAIOT HEBO3MOKHOCTh CYIIIECTBOBAHUS JKU3HU 3a IPaHULIAMH OHOC(hEpBI.
XapakTepu3yloT KOMIIOHEHTHI Onocdepbl. OnpenesstoT raBHy0 (yHKIHEO
O6uocdepsl kak odecreueHrne OMOreHHOr0 KPYroBOpOTa BEIIECTB HA IIAHETE.
XapakTepu3yloT OCHOBHBIE KDYTOBOPOTBI: BOJBI, YIIIEPOAA, a30Ta, (pocdopa u
cepbl. OLIEHNBAIOT 3HAY€HNE KPYTOBOPOTOB BEILECTB JIs CYILIECTBOBAHUS
KU3HU Ha 3emuie. ONpenesstoT U aHATU3UPYIOT MOHATHUS «IKOJIOTUS», «Cpela
OOUTAHUA», «IKOCUCTEMAY, KOMOT€OIIEHO3», «OHMOLIEHO3), «3KOJIOrHuecKas
nupamMuia». XapakTepu3yroT abuoTnyeckue u Ouornyeckue pakTopbl, Ha
KOHKPETHBIX ITpUMepax JAEMOHCTPUPYIO UX 3HAaUeHHE. XapaKTepu3yoT (OpMbl
B3aMMOOTHOUIEHUH MEX1y OpraHu3MaMu. XapakTepu3yr0T KOMIIOHEHTbI
OMOIIeH03a, IEPEUNCIIAIOT IPUUMHBI CMEHbI OMOLIEHO30B. DOpMYIHPYIOT
MIPEICTABICHUS O LEeMSIX U CeTSIX MUTaHUS

buocdepa u yenosek

ITpupoaHble pecypchbl U UX UCTIOIb30BaHUE.
AHTpOIIOreHHbIE (PAKTOPBI BO3EHCTBUS Ha
OMOIIEHO3bI, TOCIIECTBHS X03SIMCTBEHHOMN
JeATeNIbHOCTH yentoBeka. [IpoOaembl
palMOHAIBHOIO IPUPOAOIOIB30BaHUSA, OXPAHbI
TIPUPOJIbI

OnuceIBalOT BO3/AEMCTBUE KUBBIX OPraHU3MOB Ha IUIAHETY. PacKpbIBalOT
CYILLIHOCTb ITPOLIECCOB, MPUBOIALINX K 00pa30BaHUIO MOJIE3HBIX HCKONIAEMBIX,
pa3IMyaroT UCUepHaeMble U HeUCUepnaeMble pecypcbl. AHATU3UPYIOT
aHTPONOreHHbIE (PAKTOPHI BO3/1EHCTBUS HA OMOLIEHO3BI, TIOCIIEICTBUS
XO3SIUCTBEHHON AESITeNFHOCTH YeNloBeKa. PackpbiBatoT mpoOieMbl
palMOHAIBLHOTO IPUPOIONOJIB30BaHNUS, OXPaHbl IPUPOIbI

3akiIroyeHue

62 yaca/6uacoB — pe3epB




{. Onucanue yuedOHO-MemMoOOUUECKO20 U MAMEPUAIbHO-MEXHUUECKO020 00echedyeHUus 00pa3oeamenbHozo npoyecca.
KuauroneuatHas npoykuus
1.YuyeOHO-TeopeTHYeCKHE MATePHAJIbI:
1. IlpumepHbIe TporpaMMsl 10 y4eOHbIM npeameTam buomnorus 5-9 kinaccel (cTaHAapTHl BTOPOTO MOKOJIEHUS ) TTOJI PYKOBOACTBOM BHUIIE-TIPE3HICHTA
PAO A.A . Ky3uenosa, akanemuka PAO M.B.PbikakoBa, uiena-kopecnonyenta PAO A.M.KonnakoBa. M.: «IIpocsemenne» 2011r.
2. H.1.Conun, B.b.3axapoB «IIporpamma ocHOBHOTO 00111€T0 00pa3zoBanus. buonorus. 5-9 kmaccel. Konnentpuueckuit kype» M.:
Hpoda,2012; (PI'OC).
3. 3axapos B. b., Conun H. 1. buonorus. MaHoroo6pasue »H1BbIX OPraHU3MOB. 7 KJIACC: YUYEOHHK C 3JIEKTPOHHBIM IpuioxkeHueM. — M.: [Ipoda,
moboe nznanue nocie 2012 r.
4. Conun H. U., Caniun M. P. buonorus. Yenosek. § kiacc: yueOHUK € 3JEKTPOHHBIM MpuiiokeHueM. — M.: [Ipoda.
5. Mamonros C. I'., 3axapos B. b., Aradonosa U. b., Connn H. U. buonorus. O0miue 3akoHOMEpHOCTH. 9 Ki1acc: yueOHUK C IIEKTPOHHBIM
npunoxenueM. — M.: lIpoda.
6. buonorus. Paboune nporpammer. 5—9 knaccsl. — M.: Ilpoda.
2.Metoauyeckue U TUIAKTHYECKHE MAaTePHAJIbI:
1.®I'OC. Mapuna A. B., Cusornazos B. . buonorus. MHOrooGpasue >KMBbIX OPraHU3MOB. 7 KJ1acc: MeTouueckoe mocooue.— M.: [Ipoda.
2. ®I'OC. T'ynenkoB C. U., Conun H. 1. buonorusi. MHoroo6pasue KUBbIX OpraHU3MOB. 7 KIIacc: TecTOBbIE 3a1anus. — M.: [Ipoda.
. ®I'OC. Penesa H. b., CuBornazos B. U. buonorus. Yenosek. § knacc: meroanueckoe nocodue. — M.: Ipoda.
. ®I'OC. T'ynenkos C. U., Conun H. . buonorus. Yenosek. 8 kimacc: TectoBbie 3aaanus. — M.: JIpoda.
. ®I'OC. Conun H. U., JlaraeB A.M. buonorus. Yenosek. 8 kiacc: quaakTudeckue KapTouku-3aaanus — M.: JIpoda.
. ®I'OC. ITerposa O. I'., Cuornazos B. U. buonorus. O6miue 3akoHOMepHOCTH. 9 Kiacc: Metoandeckoe mocobue.— M.: [Ipoda.
. ®I'OC. Cupornazos B. U., Koznosa T. A. buonorus. O6miue 3aKOHOMEPHOCTH. 9 KJacc: AUIaKTHIECKHE KapTOUKU-3aaanns.— M.: JIpoda.
. ®I'OC. Conun H. U., 3axapos B. b. Meroa. noco0ue k nuann yueOnukoB «buonorus. 5-9 xnacce» (YMK «Cdepa xuzuan»). — M.: Ipoda.
3.J1ocoOus aast yyammxcesi:
1. ®I'OC. 3axapos B. b., Conun H. 1. buonorus. MHorooopasue >kMBBIX OpraHU3MOB. 7 Kiacc: pabodas teTpaab.— M.: JIpoda.
2. ®I'OC. Conun H. U., Aradonosa U. b. buonorus. Yenosek. 8 kinacc: padouas terpaas.— M.: [Ipoda.
3. ®I'OC. Hubynerckuii A.FO., MamonTos C. I'., 3axapos B. b., Connn H. U. buonorus. O6mue 3akoHOMEepHOCTH. 9 Kiacc: pabouast TeTpagb.— M.:
Hpoda.
4.971eKTPOHHBIE N10CO0OHSI 110 MpeAMeTY:
buonorus. MHOrooOpa3ue )XKHUBBIX OPraHU3MOB. 7 KJIacc
OrtkpeiTast 6uosiorus (MOJHBIA UHTEPAKTUBHBINA Kypc OMOJIOTHH)
Ypoxku 6uonorun Kupuina u Medonust
HNHTepHeT pecypcebl:
http://ru.wikipedia.org/ - cBoGoaHAas SHIMKIONENS;
http://bio.1september.ru/ - snexTpoHHas Bepcus razeTsbl « bHOTOTHSY;
http://www.uchportal.ru — yuurensckuit mopran (MeTtoandeckue pa3pabOTKu AJs1 yPOKOB OHOIOTHH, IPE3CHTAINH);
http://www.uroki.net — pa3paboTku ypoKOB, ClIeHApHH, KOHCIIEKTBI, [IOYPOYHOE IJIAHUPOBAHUE,
http://www.it-n.ru — ceTb TBOPYECKUX YUHTEICH;
http://festival.1september.ru/ - ypoku u npe3eHTaluu;
[TeyatHbie mocoOus
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https://www.google.com/url?q=http://ru.wikipedia.org/&sa=D&ust=1455721030579000&usg=AFQjCNHYxSAC2Q3SjZd6ytCwecJM4_hg2w
https://www.google.com/url?q=http://bio.1september.ru/&sa=D&ust=1455721030580000&usg=AFQjCNFfGMzHtvu53DloaNCV63nR7E7K5g
https://www.google.com/url?q=http://www.uchportal.ru&sa=D&ust=1455721030580000&usg=AFQjCNEgA1NpohpkpEB9K2SoXW0XD9yzFA
https://www.google.com/url?q=http://www.uroki.net&sa=D&ust=1455721030581000&usg=AFQjCNHzutrs56nChILsVhF2xMuW-UuKOw
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1455721030581000&usg=AFQjCNERz6sn9yP4Wi8dd8BqPR9x-HAmMA
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1455721030582000&usg=AFQjCNHIHSxA3FY9r8y75RnXkb6id6UpIA

Tabauibl o cucTemMaTuke OakTepuid, rpuOOB, pacTeHUN
Tabauie! Mo 300J10rUK
TaOau1bI 0 SKOJIOTUU
TaOymus! 110 0011Iel OMoJIOrun
[TopTpeTbl OKOJIOTOB (KOMILIEKT)
Onpenenurenu:
Pacrtennii nyra
TpaBSHUCTBIX PACTEHHH MO [IBETKAM
KycTapHUKOB, KyCTapHUYKOB B BECEHHE-JICTHUN ITEPUOJ
Pactenuii, 0OMTAIONIMX HA BIAKHBIX JTyrax
JlepeBbeB B BECEHHE-IETHUI MEPHUOL
JlabopatopHoe 00opynoBaHue
1. Muxkpockon yueOHbIH (IIKOIbHBIN)-10 mT. (MUKPOCKOI NIKOIBHBIN OMOJIOTHYECKUN TTpeHA3HAUEH 111 HAOII0IEHUS MPO3PAYHbIX
00BEKTOB B MMPOXO/IAIIEM CBETE, B CBETIIOM I0JI€, IPU YUEOHBIX U JIa0OPaTOPHBIX paboTax B 006JacT OMOJIOTUH, 300JI0THH)
Jlyner — 8t
[IpenapoBanbHble Uribl -131mT
[InHneTs! — 8t
Ckanpnens- 7t

o v heWNE

vk wnN

HatypanbHbie 00BEKTHI
o CkeJernl

1. Ckerner romyos

2. CkeneT KpbIChl

3. Ckenert KOLIKH

o Pa3znarouHblii MaTepuaJl Mo cKeJeTy MpeIHa3HAUCH [T NCIIOJIB30BAHUS B KaueCTBe Ja0OpaTOPHOIro MaTepuaia Ha ypoKax
Ouomnorun B paznene « KuBOTHBIE»
1.pBIO
2.1TH1L
3.MJIEKOTIMTAIOIINX
e  Muxkponpenapatbl (Vcnons3yroTcs MpH NpoBeIeHUH J1a00PaTOPHBIX padOT MO U3YYEHHUIO OPraHU3MOB Ha THCTOJIOTUYECKOM
YpOBHE)

KommekT mukponpenapatoB "AHaTomus"

Kommekt mukponpenapatos "boranuka -2t

KommnekT mukponpenapaTtoB "3oomorus"

Kommiext mukponpenapaToB «O01as 61010rus»

o T'epbapum (Ilpeana3HadeHsl Juisd UCTIOIB30BAHUS B KAUECTBE JEMOHCTPAILIMOHHOIO MaTepraia Ha ypokax OMOJIOruU MpU U3YUEHUU
paznena "Pactenus")

1. Jluxopactyuiue pacTeHus
2. KynbTypHbIE pacTeHHs
3. JlexkapcTBeHHBIE pacTeHUs

el e



['epOapuiit OCHOBHBIE TPYIIIBI PACTCHUN
I'epbapuit Pactenus TyHApbI
['epOapuii Pactenus cremneit
I'epGapwuii Pactenus neca
e Konuaexkunu (IIpegnaznauensl 115 UCIIOJIB30BaHUS B KQUE€CTBE IEMOHCTPAIIMOHHOTO MaTepHalia Ha ypoOKax OMOJIOTUH).
1.Komnexkuus "I'onoceMsHHbie pacTeHus"
2.Kosekius 1miooB U CeMsiH
3. Konnexkuust pakOBUH MOJUTHOCKOB
4. Komnekuust "Pa3BUTHE HACEKOMBIX C HEMOJIHBIM IIPEBpALLIEHUEM "
5.Komnekuus "Pa3BuTre HACEKOMBIX C MOJHBIM MpeBpalieHuem"
Myiisbxku, TMHAMAYECKHUE TTOCOOUs, aHATOMHUYECKUE MOJICIIH, JEMOHCTPAIIMOHHBIC
MOJIeNU TI0 OOTAaHUKE U 300JI0TUH, OCTEOJIOTMUECKHe MOJIEIH, pesibe(pHbIE TaOIHIIbI

Mopenu no 60TaHMKe MCHOJIb3YIOTCS B KAUECTBE JEMOHCTPALIMOHHOIO MaTepualia npy u3ydyeHuu paszaena "Pacrenus"

Mopenb 1BeTKa ropoxa

Mopenb nBeTka kaptodens

Mopenb 1BETKa KalmyCThbl

Mopenb nBeTKa s0JI0HI

Moaesn 110 30010THM UCTIOJIB3YIOTCS B KAUECTBE IEMOHCTPAIIMOHHOTO MaTepuaia Npy u3yueHuu pazaena « KuBoTHbIE)
Mopenu no anartomun (Vcnonpe3yeTcs B kauecTBe JEMOHCTPAILIMOHHOTO MaTepHaia Mpy U3ydeHuu paszzaena "Yemosek")

Mopnens "['maznoe s16710K0"

Mopens cepaua

Mogens yxa

Monaenp Mo3ra

Mopenb MOYKH YEI0BEKa B pa3pese

Hao6op myasixeit (IIpegnaznaueH 111 1eMOHCTPAIIMU CTPOSHUS IIJI0I0B U KOPHEIUIOOB KyJIbTYPHBIX PACTCHUN NIPH U3yUYCHUH pa3jielia
"O6mas 6uonorus " u «PacteHus» Ha ypokax OHOIOTHH)

1. Habop mynspkeii rpuboB

2. Jluxast popma U KyJIbTypHBIE COpTa SIOJOHU

3. Jukas popma u KyJIbTypHBIE COPTa TOMATOB

e bBrocThl IpeiHa3HAYEHBI IS UCTIOIB30BAaHUS B KAYECTBE IEMOHCTPAIIMOHHOTO MaTepHalia Ha YpoKaxX OMOJIOTHH MPU U3yUEHUU pasjiesie

«OO0u1as 6uonorm»
e Jlunamudeckue nocodusi (Mojenb nmpeaHa3HaueHa JIJIs UCTIOIh30BaHMS B KAUeCTBE JUHAMHYECKOTO CPEJICTBA OOYUCHUS Ha yPOKax
OMOJIOTHH)

1. buocunTe3 Oenka (anruTuKaIHs)

2. Pa3MHOeHUE OJTHOKJIETOYHOMN BOJOPOCIIU

e Komnexkuun (IIpegHasHadeHbl ISl HCIIOJIB30BAHUS B KAUECTBE JIEMOHCTPAIIMOHHOTO MaTepHalia Ha YpOKax OUOJIOTHH).
1. Komnexnus "Ilameontonornyeckasn”
2. Komnexnus «PynuMeHTapHbIE OpraHbl TO3BOHOYHBIX)
3. Komnnexmus «['oMonorus niae4eBoro U Ta30BOro Mosica, KOHEYHOCTEH

Nowus

el e

vk wnN e



TexHuueckue cpeicTBa 00ydeHus
Komnerotep

ObopynoBaHue Kiiacca
VY4eHndeckue CToJibl JByMECTHBIE C KOMIJIEKTOM CTYJIbEB
Cron yuurenbckuii ¢ TymO0id
Hactennas nocka
Berpoennsie mkadsl A1 XpaHeHUs! Y4eOHHKOB, TTOCOOUIA.

8. ITnanupyemvie pezynvmamut 00yuenus

BrInmyckHUK HAYy4UTCS:

* XapaKTepu30BaTh OCOOCHHOCTH CTPOCHUS W TIPOILECCOB IKUZHEIEATCIBHOCTH OHMOJIOTHYECKHX OOBEKTOB (KJIETOK, OPraHU3MOB), WX
MPAKTHYECKYIO0 3HAUUMOCTb;

* IPUMEHATH METOJIBI OMOJIOTHICCKOW HAYKH ISl M3YUYCHHS KIIETOK M OPTaHH3MOB: IMPOBOIUTH HAOIOJACHHS 33 )KHBBIMHA OPTAaHU3MaMH, CTaBUTh
HECJIOXKHbBIE OMOTIOTUYECKHE SKCIIEPUMEHTHI U O0BSCHATH UX PE3YJIBTATHI, OMMMCHIBATH OUOIOTHYECKHUE OOBEKTHI U TIPOIECCHI;

* HCII0JIb30BATh COCTABIISIFOIINE UCCIIEI0BATENIbCKON U MMPOEKTHOM AESITEIbHOCTU 110 U3YUYEHHUIO JKUBBIX OPraHU3MOB (IIPUBOJUTH J10KA3aTEIbCTBA,
KIIacCU(UIIUPOBAThH, CPABHUBATH, BBISBIIATH B3AaMOCBS3H ),

* OPUEHTUPOBATHCA B CHUCTEME II03HABATEJbHBIX LEHHOCTEW: OLEHUBAaTh WMH(GOPMALMIO O JKHUBBIX OpraHM3Max, MOJy4aeMyl0 M3 pa3HBIX
HMCTOYHUKOB; TIOCTICACTBHS JICATEIHHOCTH YEJIOBEKA B MIPUPOJIC.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

* cobnooams npasguia pabomsi 8 Kabureme OUOLOUU, C OUOIOUYECKUMU NPUOOPAMU U UHCIPYMEHMAMU,

* UCNONBL306AMb NPUEMBI OKA3AHUSL NEPBOU NOMOWU NPpU OMPABIeHUU A008UMbIMU 2PUOAMU, A008UMBIMU PACMEHUAMU, VKYCAX HCUBOMHDBIX,
pabomyi ¢ onpederumenamu pacmeHull; blpaWUEarHUs U PA3SMHONCEHUS KYIbMYPHbIX PACMEHU, OOMAUWHUX HCUBOMHBIX,

* gblOeISIMb ICmemuiecKkue 00CMOUHCMBA 00bEKMO8 HCUBOU NPUPOObL;

* OCO3HAHHO COONIO0AMb OCHOBHbIE NPUHYUNBL U NPABUILA OMHOULEHUS K JHCUBOU NPUPOOE;

* OPUEHMUPOBANBCA 8 CUCHEMe MOPATbHLIX HOPM U YEHHOCHel N0 OMHOULEHUI0 K 00beKmam HCUusol npupoosl (NpusHaHue 8blCOKOU YeHHOCmU
HCUBHU 80 BCEX €€ NPOABIEHUAX, IKOIO2UYECKOE CO3HANHUE, IMOYUOHANLHO-YEHHOCMHOEe OMHOWeHUe K 00beKmam HCUugol npupoosl);

* HAX0OUMb UHDOPMAYUIO O PACMEHUAX U ICUBOMHBIX 8 HAYYHO-NONYJAPHOU Jaumepamype, OUONOSUYEeCKUX CNo8aApsAX U CHPABOYHUKAX,
AHAIU3UPOBAMb, OYEHUBAMb €€ U Nepesooums U3 00OHOU GopMbl 8 OpyYyio;

* 8b10UPaAMb Yeeble U CMbLCII08ble YCMAHOBKU 8 CEOUX 0eUCMBUAX U NOCMYNKAX N0 OMHOULEHUIO K JCUBOL NPUpooe.

UYenosek u €ro 310pOBbE

BrinyckHuK HayuurTes:

* XapaKTepu30BaTh OCOOEHHOCTH CTPOCHHUS U MPOILIECCOB KUIHEACITEIbHOCTH OPraHU3Ma YeI0BeKa, UX MPAKTUYECKYI0 3HAUUMOCTb;

* IPUMEHATh METOAbl OMOJOTHYECKOW HAYKU TPU W3YYCHHHM OpraHU3Ma 4YelIOBEKa: MPOBOIUTH HAOIIOACHHS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHusMa, U3MEepeHHsl, CTABUTb HECJIOXKHbIE OMOJIOTrHUYECKHE SKCIIEPUMEHTBI U OOBICHSTH UX PE3YJIbTaThl;

* HCIIOJI30BATh COCTABJISIONINE UCCIIECIOBATEILCKON U IPOSKTHOM JIEATEIHPHOCTH 10 U3YUYCHHUIO OPraHM3Ma YeJI0OBeKa: MPUBOIUTH JI0Ka3aTeIbCTBA
POJICTBA YEJIOBEKAa C MJIEKOMUTAIOUIMMH >KUBOTHBIMU, CPAaBHUBATh KJIETKH, TKaHH, MPOLIECCHI KU3HEAEA-TEIbHOCTH OpraHu3Ma YeJIOBEKa; BBIABIIATH
B3aMMOCBSI3U MEXy OCOOCHHOCTSIMU CTPOCHHUSI KJIIETOK, TKAHEH, OPraHOB, CUCTEM OPTraHOB M UX (DYHKIIHSIMH,

* OPUEHTUPOBATHCA B CHCTEME I103HABATENIbHBIX IIEHHOCTEH: OIEHUBaTh WH(GOpMALKI0O 00 OpraHu3Me 4YeJOoBeKa, IMOJIy4aeMyl0 H3 pa3HbIX
HMCTOYHUKOB, IMOCJIC/ICTBUS BIUSHUS (PaKTOPOB PUCKA HA 3[IOPOBLE YETIOBEKA.



Bbll’lyCKHMK noOJIiyyum 603MOANCHOCMb HAYYUMbCAL.

* UCNONIB306AMb HA NPAKMUKE NPUEMBL OKA3AHUSL NEPBOTE NOMOWU NPU NPOCHYOHBIX 3A00LE6AHUSX, 0AHCO2AX, OOMOPOICEHUSX, MPABMAX, CHACEHUU
Ymona-1owezo; payuoHaIbHOl OP2aHU3AYUU mpyoa u omowvixda, nposeoeHus HabI00eHUl 3a COCMOSIHUEM COOCMBEHHO20 OP2AHU3MA,

* 8bI0EIAMb ICImemuyecKue O0CMOUHCIBA Yel08euecK020 med,

* Peanu308ul8ams YCMAHOBKU 300P08020 00pA3A HCUSHU,

* OPUEHMUPOBAMBCSL 8 CUCTEME MOPAILHBIX HOPM U YeHHOCHEl N0 OMHOWEHUIO K COOCMBEHHOM) 300P08bI0 U 300P06bI0 OpYeUX H00ell,

* HAXOO0UMb 8 YUeOHOU U HAYYHO-NONYIAPHOU Jumepamype uH@popmayuio 06 opeanuzme 4enoeexd, 0Qopmiams eé 6 suoe YCMHuIX cO0OWeHUl,
00K11a008, pehepamos, npezeHmayuil,

* AHANUBUPOBAMb U OYEHUBAMb Yejlegble U CMbICI08ble YCMAHOBKU 6 CEOUX OelUCMBUAX U NOCMYNKAX NO OMHOWEHUI0 K 300P08bI0 CBOEM) U
OKPYACAIOWUX, NOCAEOCMBUS GIUSIHUS (DAKMOPOB PUCKA HA 300P08bE HeN0BEKd.

OOu1re 6MOTOrMYecKre 3aKOHOMEPHOCTH

BpInycKHUK Hay4uTCS:

* XapaKTepru30BaTh 00IIHEe OMOIOrHIECKe 3aKOHOMEPHOCTH, HX MPAKTH-YECKYI0 3HAUUMOCTB;

* IPUMEHATh METOJIbl OMOJOTMYECKOW HAyKH Ui M3y4eHHUs OOMIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEW: HaOMI0AaTh M ONMUCHIBATh KJIETKU Ha
TOTOBBIX MHUKpOTIpenapaTax, 5KOCHCTEMbI CBO€H MECTHOCTH;

* HCIOJIb30BATh COCTABIISAIOLINE MPOEKTHOM M HMCCIEA0BATENbCKOM AEATENb-HOCTU 0 HM3YYEHHUIO OOIIMX OHMOJIOrMYECKHX 3aKOHOMEpPHOCTE,
CBOWCTBEHHBIX JKMBOW MPUPOJE; MPHUBOANUTH TOKA3aTEIBCTBA HEOOXOIUMOCTH 3alIUTHI OKPY)KAIOUIEH CPeIbl; BBIACIATh OTIUYUTEIbHBIC NMPU3HAKU
’KMBBIX OPTaHU3MOB; CYIIIECTBEHHbIE MPU3HAKK OMOJIOTMUECKUX CUCTEM M OMOJIOrMYECKHX MPOLIECCOB;

* OPMEHTHPOBATHCSI B CHCTEME TIO3HABATENBHBIX IIEHHOCTEH: OICHWBATh WH(POPMAIIHIO O JIEATSIFHOCTH YeJIOBEKa B MPHUPOAE, IMOIYyIaeMyIo H3
pa3HbIX HCTOYHUKOB,;

* aHAJIM3UPOBATH M OIICHUBAThH MTOCIIEICTBUS ISATEIILHOCTH YEIOBEKa B TIPUPOJIC.

Buinycknuk nonyuum 603mMoHCHOCMb HAYUUMbCAL:

* 8b106U2AMb 2UNOMEZbL O BO3ZMONICHBIX NOCAEOCMBUAX OeAMENbHOCU YeNl08eKd 8 IKOCUCTNEMAX U buocgepe;

* Ap2yMEeHmMuUpo8amy C8010 MOYKY 3PEHUs 8 X00€ OUCKYCCUU NO 0OCYHCOEHUIO 2T100ANbHBIX IKOJO2UYECKUX NPODIeM.



