MynununaisHoe Oro/pkeTHoe 00meobpa3oBarensHoe yupexaeHue ropoaa Tynyna
«Cpennsis 061meodpasoBarebHas IKOJa ¢ yriiyOIeHHbIM H3y4YeHHeM OTaeNbHbIX npeametoB Ne 20 «Hosas Dpa»

_gum———

s .y,

PaccmoTpeno: CoracoBaHo: YTBep)K}lalO -\

pykxoBouTess [IIMO 3aM. iupekTopa o YBP mipextop MBOY. COILIE «Hosast Dpa»
Bycosa O.T". A Kanenéna H.B. = % / ‘Bosnyesa H.C.

37.092023r. 31.08.2023 r. 31.08.2025-: ’

Pabouast nporpamma y4eOHOro mpeamera

«buogorus»

U1 o0y4Jarommxcs 5-9 knaccoB

Ha 2023-2024 yuyeOHblii roj

MYHUUWNANbHOE BIOAXETHOE Mognucao umdpoBoii noanmcbio:

OBLLIEOBPA3OBATE/IbHOE MYHULIMNANBHOE BIOJPPKETHOE
YYPEXIEHWE FOPOAA TY/IYHA  OBLIEOBPASOBATENbHOE
"CPEAHAA CPEMAR OBLEODPAZOBATENHAT
= OBATE bl LIKOMA C YTNYBAEHHBIM

B O DTIE BN W3YUEHMEM OTAENbHbIX
N3YYEHVEM OTAENbHbIX MPEAMETOB Ne 20 "HOBAS SPA"

MPEOMETOB N° 20 "HOBAA 3PA"

[ata: 2023.10.03 11:08:46 +08'00'



IHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o OMOJOTMH Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30oBaHUS COCTABJICHA HA OCHOBE TpeOOBAaHWUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOU 00pa3zoBaTEIbHON MpOrpaMMbl OCHOBHOTO 001ero oOpasoBanus, npeactaBieHHbx B @I'OC 00O, a takke ¢denepanpHOil paboueit
MIPOrpaMMbl BOCITUTAHUSI.

[Iporpamma mo GuosoruM HarpapiieHa Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYArOIIMXCS M OPTaHU3AIMI0 W3YyYEHUS
OMOJIOTHH Ha JIeATeIbHOCTHOM OCHOBE. B mporpamMMe mo OMOJIOTMHM YUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO MpeaMeTa B peau3aluy TpeOoBaHu
OI'OC OOO K IUIaHUPYEMBIM JHYHOCTHBIM M METallPeIMETHBIM pe3yJbTaTaM OOY4YCHHs, a TaKKe pealn3alusi MEXKIPEIMETHBIX CBs3ei
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O O0OIIEro 00pa3oBaHMUs.

B mporpamme 1o 6M0J0THH ONIPENENAI0TC OCHOBHBIE IIETTM U3YUYEeHHUsI OMOJIOTUN Ha YPOBHE OCHOBHOT'O O0INEro 00pa3oBaHus, IUIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS MPOrpaMMBbI 110 OMOJIOTUU: JUYHOCTHBIE, METANPEAMETHbIE, peAMeTHbIe. [IpeMeTHbIe TUIaHupyeMble Pe3yIbTaThl JaHbl
JUTSL K@XKJI0TO T'oJla U3Y4YEeHUs! ONOJIOTHH.

buonorus pasBuBaeT MpeacTaBieHHs O MO3HABAEMOCTH XUBOW MPUPOJBI M METOJaxX €€ MO3HAaHMS, MO3BOJSET CHOPMUPOBATH CUCTEMY
HAyYHBIX 3HAHUH O KUBBIX CHCTEMaX, YMEHUS MX MOJy4aTh, IPUCBANBATh U TIPUMCHSATH B )KHU3HECHHBIX CUTYAIIHSIX.

buonoruueckas moAaroToBka o0ecrieurMBaeT MOHHUMAHHE OOYYArOIIMMKCS HAYYHBIX MPUHIIUIIOB YEJIOBEUYECKOH AEATEeIbHOCTH B MPHUPOJE,
3aKJIa/IbIBACT OCHOBBI KOJIOTHUECKON KYJIBTYPHI, 30POBOT0 00pa3a KU3HH.

Lenstmu u3yueHus: OUONIOTUH HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUS SBISIOTCA:

(dbopMHEpOBaHKE CHCTEMBI 3HAHHUH O MPU3HAKAX M MPOIECcCaX KUZHEACATEIEHOCTH OMOIOTHIECKUX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNu;

(dbopMUpOBaHHE CHUCTEMBI 3HAHUI 00 OCOOCHHOCTSX CTPOCHHUS, >KU3HEICATEILHOCTH OpPraHM3Ma YelIOBEKa, YCIOBUAX COXPAHEHUS €ro
3JI0POBBS;

(dbopMUpOBaHHE YMEHHMH MPUMEHITh METOAbl OMOJIOrMYECKONl HAayKH Uil W3yueHHUs OMOJIOrMYeCKHUX CHCTEM, B TOM YHCIE OpraHu3Ma
YeJI0BEKa;

(dbopMUpOBaHHE YMEHHUH HCIOJIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHHUSX B 0OIACTH OHOJOTHH Ui OOBSICHEHUS MPOIECCOB U
SIBIICHHI KUBOH MPHPOJIBI U )KU3HEACATEIBHOCTA COOCTBEHHOTO OPTaHN3Ma;

(dbopMUpOBaHHE YMEHHUI OOBSICHATH POJIb OMOJOTHH B MPAKTUYECKOU NEATENBHOCTH TIOJEH, 3HAaUeHHEe OMOIOTHYECKOTO pa3HOOOpa3us JUis
COXpaHeHHsT OMOCQephl, TTOCIEICTBHS ACITETHHOCTH YeJI0BEKa B TIPUPOJIE;

(hopMUpOBaHHE YKOJIOTHUYECKOM KYIBTYpHI B LIETSX COXPAHEHUSI COOCTBEHHOTO 37I0POBBS 1 OXPaHbI OKPY>KAIOIIEH Cpebl.

JlocTIKeHue 1eNIell MporpaMMBbl IO OMOJIOTUN 00ECTIeYNBACTCS PEIICHHEM CIICIYIONINX 3a1ay:

npuobpeTeHne o0yJaromuMHICs 3HAaHUH O KMBOIM IPUPOAE, 3aKOHOMEPHOCTSAX CTPOEHUS, )KU3HEJESITEIbHOCTH U Cpeioodpasyrolel poiu
OpPTaHU3MOB, YEJIOBEKE KaK OMOCOIMAIBHOM CYIIECTBE, O POJIM OMOJIOTUYECKON HAYKH B MMPAKTHUECKON AEATEIBHOCTH JIIOJIEH;

OBJIAJICHHE YMEHHUSMHU TMPOBOJUTH HCCICIOBAHMS C HUCIOIB30BAaHHUEM OHOJOTHYECKOTO OOOPYIOBaHHS U HAOMIOJEHUS 32 COCTOSIHHEM
COOCTBEHHOT'O OPTaHHU3Ma;

OCBOEHHUE TPUEMOB PabOTHI ¢ OMOJIOTHYecKOr HH(OPMAIIHEH, B TOM YHCJIE O COBPEMEHHBIX JOCTHKEHHUSIX B 00JIacTH OMOJIOTHH, €€ aHaIu3 U
KPUTHYECKOE OICHIBAHNE;

BOCIIUTAHHE OWOJIOTUYECKH U DKOJIOTUYECKH TPAMOTHON JIMYHOCTH, TOTOBOM K COXpPaHEHUIO COOCTBEHHOTO 370POBbS M OXPaHBI
OKpYKaloIleH Cpeibl.

OO11ee uncIo YacoB, OTBEACHHBIX /ISl M3YUYEeHHs OMOJIOTHH, cocTaBmsieT 238 vacoB: B 5 kimacce — 34 yaca (1 gac B Henenio), B 6 kiacce — 34
qaca (1 gac B Henmeno), B 7 kiacce — 34 gaca (1 gac B Heenmo), B 8 kitacce — 68 dacoB (2 waca B Hezlenmo), B 9 kiracce — 66-68 gacoB (2 4yaca B
HEJISIIO).



[TpennaraemMslii B mporpamMme 1o OHOJIOTHH TepedeHb JJAOOPATOPHBIX U MPAKTHYECKUX PAOOT SIBISETCS PEKOMEH/IATEIbHBIM, YUUTEIb JICJIaeT
BbIOOp TpoBeneHHs JTabOpaTOPHBIX PabOT M OMBITOB C YYETOM HHIUBUAYATBHBIX OCOOCHHOCTEH OOYyYaroIuXcs, CIHMCKAa HKCIEPUMEHTATbHBIX
3aJaHuM, IpeUIaraeéMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 9K3aMeHa 10 OMOJIOTHH.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

N3ydenune 6uosoruu B S Kjacce HalpaBJIeHO Ha JOCTUKEHUE YUALIUMUCS CIEAYIOIINX yeell:

0C60eHue 3HAHUIl 0 MHOTOOOpa3nu OOBEKTOB W SBICHHWHA MPUPOABI; CBA3M MHpA XUBOW M HEKHUBOW HMPUPOIBI; U3MEHEHHSIX MPUPOIHON
Cpelbl IOl BO3AEHCTBUEM YEJIOBEKA;

0671a0€eHue HaYallbHBIMU UCCIIEIOBATEIbCKIMH YMEHUSMHU IPOBOJUTH HAOMIOCHHUS, YUET, ONBITH K U3MEPEHHS, ONUCHIBATH UX PE3YJIbTATHI,
(GbopMyIMpOBaTh BBIBObI;

Ppazeumue UHTEpeca K U3y4SHHIO PUPOJIbI, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B POIIECcCe pEIIeHus TO3HABATEIbHBIX 3a/1a4;

6éocnumanue MOJIOKUTEIBHOIO SMOLMOHAIBHO-IIEHHOCTHOIO OTHOILIEHUS K NPUPOJE; CTPEMIICHUS JIEHCTBOBATh B OKPYXKAlOIIEH Cpele B
COOTBETCTBHUH C SKOJIOIMUYECKUMU HOPMaMu MOBEJIEHUS, COOJII0/1aTh 310pOBBIN 00pa3 )KU3HHU;

npumenenue TONYYCHHbIX 3HAHUH W YMEHUHM Ui pelleHHs] MPAaKTUYEeCKUX 3a7ad B IOBCEJHEBHOM MM3HH, O€30MacCHOrO MOBEACHUS B
IIPUPOJHOM Cpelie, OKa3aHMs NPOCTEHIINX BUI0B IIEPBOM MEIUIIMHCKON IIOMOIIIH.

OO0mey4yeOHbIe YMEHUsI, HABBIKU U CIIOCO0OBI eI TeJIbHOCTH

[TpumepHas mporpamma mpeaycMarpuBaeT (pOpMUPOBaHHE Yy ydalIMXCsl OOIICyuYeOHBIX YMEHHUW W HAaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
JESATEIILHOCTH U KITIOYEBBIX KOMIICTCHIIUN. B 3TOM HampaBiIeHUH MPUOPUTETHBIMU JIJIsl Y4eOHOTO TipeaMeTa « BHOIorwsy SBISIOTCS:

Ipuemvl 2nemenmapHoll ucciedo8amenbekol desimenbHocmy. BBIIBIDKEHHE THIOTE3bl HA OCHOBE JKUTCHCKHX MPEICTABICHHH WIN
M3YYCHHBIX 3aKOHOMEPHOCTEH; BBHIOOP YCIOBHIA MPOBEICHUS HAOIONCHUS WM OIBITA, MPU KOTOPBIX MEHSETCS JIMIIb OJHA BEIMYMHA, a BCE
OCTaJIbHBIC OCTAIOTCS TOCTOSIHHBIMU; MCIIOJIb30BaHUE MPUOOPOB JIJIsl K3MEPEHHUSI JITTMHBI, TEMIIEPATYPhl, MAaCChl M BPEMEHH; ONMCAHHUE MTPHUPOTHBIX
O00BEKTOB M CPaBHEHUE X TI0 BBICIICHHBIM IIPU3HAKAM; BBIMIOJTHCHHUE TTPABIIT OS30TTACHOCTH MPH MPOBEJICHUN MTPAKTHYIESCKHUX PadoT.

Cnocobwvl pabomul ¢ ecmecmeennonayunol ungopmayueti. Ilonck HeoOxoauMoON MHGOPMAILIUU B CIIPABOYHBIX U3JaHUAX (B TOM YHCJe Ha
AIEKTPOHHBIX HOCHUTENSAX, B CeTH Internet); MCIOIB30BaHUE JOMOJHUTEIBHBIX UICTOYHIUKOB WH(OPMAIIMU TIPY PENICHHH YYeOHBIX 3a1a4; padboTa ¢
TEKCTaMU €CTECTBEHHOHAYYHOTO XapakTepa (IepecKkas; BbIACNEHUE B TEKCTe TEPMHUHOB, ONMMCAHUN HAOIIOJEHHUI U OMBITOB; COCTABIIEHUE TIaHA;
3aMoJIHEHNE PEJIOKEHHbBIX Ta0JINLL).

Kommynuxamusnuvle ymenus. I1oAroToBKa KpaTKuX COOOIIEHUI C MCHOIB30BAaHHWEM ECTECTBEHHOHAYUYHOM JIEKCHKU W WIUTIOCTPATHBHOTO
Matepuaia (B TOM YUCJIe KOMITBIOTEPHOU MPE3SHTAIIMH B MOIJIEPKKY YCTHOTO BBICTYIUICHUS ); KOPPEKTHOE BEJIEHUE YUEOHOTO JMajora mpu padore
B MaJIO¥ TpyMIie COTPYAHUYECTBA.

Cnocobwl camoopeanuzayuu yueoHot oesmenvrocmu. OleHKa COOCTBEHHOTO BKJIaa B ACATEIHHOCTD TPYIIBI COTPYIHUYECTBA; CAMOOIICHKA
YPOBHS JIMYHBIX YYEOHBIX JOCTHKEHHH M0 MPENI0KEHHOMY 00pasily.

y‘Ie6HBIﬁ Kpr «BI/IOJ'IOFI/IH», B COI[ep)KaHI/II/I KOTOpOFO Be}IYI]_II/IM KOMIIOHCHTOM ABJIAIOTCIA Hay‘-lHI)Ie 3HaHHA, HaquI)Ie METOAbI IIO3HAHMUA,
MPAKTUYECKHE YMEHHS W HaBBIKH, MO3BOJSCT CPOPMHUPOBATH Y YUALIMXCS SMOIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepHualy,
CcO31aThb YCJ'IOBHSI IS q)OpMPIpOBaHI/ISI KOMIICTCHIINU B I/IHTeJ'IJ'IeKTyaJ'IBHBIX, Fpa)KI[aHCKO'HpaBOBBIX, KOMMYHI/IKaIII/IOHHI)IX n I/IH(bOpMaI_[I/IOHHBIX
001acTIX.

PeSy.]'IBTaTBI I/I3yquI/I${ npe)lMeTa B OCHOBHOI\/'I IIIKOJIC paS}IeJ’IeHBI Ha Hpe}IMeTHBIe, MeTaHpeHMeTHBIe 1 JIMYHOCTHBIC, U YKaSaHI)I B KOHIIE TEM,
paszienoB U KypcoB COOTBETCTBEHHO.



N3yuenune 61osoruu B 6 kjiacce HampaBJIeHO HA JOCTHKEHHUE YyUaIUMUCS CIEIYIOLMX 1eeil:
0Cc60eHue 3HAHUIl O MHOTOOOpa3nu OOBEKTOB W SBICHHNA MPUPOABI; CBS3M MHpA XUBOW M HEKHUBOW MPUPOIBI; U3MEHEHHSX MPUPOIHON
Cpelbl IO BO3ACHCTBUEM YEJIOBEKA;
0671a0€eHue HaYalIbHBIMU UCCIIEIOBATEIbCKIMH YMEHUSMHU POBOJUTH HAOMIOICHHUS, YUET, ONBITH K U3MEPEHHS, OTUCHIBATH UX PE3YJIbTATHI,
(bopMyIMpOBaTh BEIBObI;
Ppazeumue VHTEpeca K N3y4SHHIO PUPOJIbI, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECcCe pEIIeHus MO3HABATEIbHBIX 33/1a4;
6éocnumanue MOJIOKUTEIBHOIO YMOLMOHAIBHO-IIEHHOCTHOIO OTHOILIEHUS K NPUPOJE; CTPEMIICHUS IEHCTBOBATh B OKPYXKalOLIEH cpele B
COOTBETCTBHUH C IKOJOTHYECKUMH HOPMaMH MOBEICHHS, COOJIIOIATh 3/I0POBBI 00pa3 KU3HU;
npumenenue TOJYYCHHbIX 3HAHUN W yMEHHUH JJI peleHMs NMPaKTUUYECKHUX 3a7ad B IOBCEJHEBHOW >XU3HHM, 0€30IacHOro MOBEACHUS B
IIPUPOJHOM Cpelie, OKa3aHMs IMPOCTEHIINX BUIOB IIEPBOM MEAULMHCKON ITOMOILH.

OO0uiey4yeOHbIe yMEHNS, HABBIKU H CIIOCOOBI J1eSITeJILHOCTH

[IpumepHas mporpamma mnpeaycMarpuBaeT (GOPMUPOBAHHUE Y ydalluxcsl oOIIeydeOHbIX YMEHUN M HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
JESATSILHOCTH U KITFOYEBBIX KOMIICTCHIIMNA. B 3TOM HampaBiIeHUH MPUOPUTETHBIMU JIJIsl y4eOHOTO TIpeaMeTa « BHOIOTHsI) SBISIOTCS:

Ilpuemvl 21eMeHMAPHON UCCTE008AMENBCKOU  OessmellbHOCMU. BBIIBIKCHUE THUIIOTE3bl HA OCHOBE JKUTEHCKUX IIPEACTABICHHN WIIN
M3YYCHHBIX 3aKOHOMEPHOCTEH; BBHIOOP YCJIOBHI NMPOBENCHUS HAOJIONCHUS WM OIBITA, NMPU KOTOPBIX MEHSETCS JIMIIb OJHA BEJIMYMHA, a BCE
OCTaJbHbIE OCTAIOTCSI TOCTOSTHHBIMU; MCIIOIb30BaHUE MPUOOPOB AJI U3MEPEHUs UTHHBI, TEMIIEPATyphl, MACCHl U BPEMEHH; OMHCAHNUE PUPOIHBIX
O00OBEKTOB ¥ CPAaBHEHUE KX 110 BBICIICHHBIM ITPU3HAKAM; BBIIIOTHCHHE MTPABIII OS30TIACHOCTH MPH MPOBEJICHUN MTPAKTHICCKUX PadoT.

Cnocobwl pabomul ¢ ecmecmeenHoHayurol ungopmayueti. Ilouck HeoOXoauMON MHGOPMAIIMK B CIIPABOYHBIX M3JIaHUAX (B TOM 4YHCIIC Ha
3JIEKTPOHHBIX HOCUTENSX, B ceTH Internet); ucrosp3oBaHue JOMOJHUTEIBHBIX HCTOYHHUKOB HH(OPMAIMK TIPU pellieHHH YIeOHBIX 3a7a4; paboTta ¢
TEKCTaMU €CTECTBEHHOHAYYHOTO XapakTepa (IepecKkas; BbIACNEHUE B TEKCTe TEPMHHOB, OMMCAHUN HAOIIOEHUI U OMBITOB; COCTABJIICHUE IUIAHA;
3aMoJIHEHNE PEJIOKEHHBIX Ta0JINLI).

Kommynuxamusnvle ymenus. 1loarotToBka KpaTkux COOOIIEHHH C MCHOIb30BAHUEM ECTECTBEHHOHAYYHOW JIEKCHMKH W WILTIOCTPATUBHOTO
MaTepuaia (B TOM YUCJIe KOMITBIOTEPHOU MPE3SHTAIIMH B MOIJIEPKKY YCTHOTO BBICTYIUICHUS ); KOPPEKTHOE BEJIEHUE YUeOHOTO JMajora mpu padore
B MaJIO¥ TpyMIe COTPYAHUYECTBA.

Cnocobwl camoopeanuzayuu yuebnot oessimenvrocmu. OlieHKa COOCTBEHHOTO BKJIAa B JAEATEIHLHOCTD TPYTIBI COTPYIHUYECTBA; CAMOOIICHKA
YPOBHS JIMYHBIX YYEOHBIX JOCTHKEHHH 10 MPENI0KEHHOMY 00pasily.

N3ydenue 6uosoruu B 7 Kjacce HalpaBJIeHO Ha IOCTUKEHUE CIEAYIOIINX Leei:

- OCBOCHHE 3HAHMM: O >XMBOM NIPUPOJAE M MPUCYLIUX €M 3aKOHOMEPHOCTSAX; O CTPOCHHUH, XU3HEIEATECIBHOCTH H
cpenooOpasyroiel poIn KHUBBIX OPraHU3MOB; METOJIaX MO3HAHUS )KUBOM MTPUPOJIBI;

- OBJIaJleHHe YMEHUSMHU: MPUMEHSTh OMOJIOTMYECKHE 3HAHUS [Js OOBSICHEHHS MPOLIECCOB M SIBICHUN KUBOW MPHUPOJBI;
UCTOJIb30BaTh MH(OPMAIIMIO O COBPEMEHHBIX JOCTHKEHHMSX B 00JacTé OMOJOTMM M SKOJIOTUH; paboTaTh C OHOJIOrMYECKHMMHU
npubopaMy, UHCTPYMEHTAMU, CHPABOYHHKAMHU; MPOBOAUTH HAONIONEHUS 3a OHOJOTMYECKUMH OOBEKTaMH, BBIOJIHATH
OMO0JIOTNYECKHE IKCTIEPUMEHTHI;

- pa3BHUTHe: ITI03HABATEJbHbIX HMHTEPECOB, HMHTEUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH B Mpolecce IPOBEICHHS
HaOJI0AeHNH 32 )KUBBIMU OpraHU3MaMM, OMOJIOTHYECKUX IKCIIEPUMEHTOB, pabOTHI C Pa3IMYHBIMU UCTOYHUKAMU HH(DOpMaIuH;

- BOCIIUTAHHE: TIO3UTUBHOTO IEHHOCTHOTO OTHOLIEHUS K )KUBOM IIPUPOE; KYJIbTYPhI IIOBEICHUS B IPUPOJIE;



- MCIOJIb30BaHUE NMPHOOPEeTEeHHbIX 3HAHUI M YMEHHIl: B MOBCEAHEBHOW KHU3HU MJIS YXOJa 3a PacTCHHUSIMH, TOMAIIHUMHU

KUBOTHBIMU; OIICHKH TIOCTICICTBUN CBOEH NEATEIHHOCTH IO OTHOLIECHUIO K TIPUPOTHON Cpefie; Ul COOIIOICHUS MPABUIT TIOBEJICHUS B
OKpYKalolleu cpene.

I/I3yquI/Ie 6uoJjioruy B 8 KJj1acce HaIpaBJICHO Ha JOCTHMXXCHUE CIICAYIOIINX ueﬂeﬁ:
1.

OCBOCHHE 3HAHUI YEIIOBEKE KaK OMOCOIMAIBLHOM CYHIECTBE; O POJHM OMOJOTMYECKOW HAYKH B MPAKTUYECKOW AEATENBHOCTH JIIOJEH;
METO/ax MO3HAHUS YEJIOBEKA;

OBJIQICHUE YMEHHMSIMU OPUMEHATh OHOJOTMYECKHE 3HAHMUSA Uil  OOBSCHEHHS TIPOIECCOB M SBICHUHA JKMBOW IPUPOIBI,
KHU3HEICATEIbHOCTY COOCTBEHHOI'O OpraHu3Ma; MCIOJb30BaTh MH(OPMALIMIO O COBPEMEHHBIX TOCTHXKEHUSX B 00JacTu OWOJIOTUH U
9KOJIOTUH, O (paKTOpax 30pOBbSI U PUCKA; PadOTaTh ¢ OMOIOTMYECKHMMHU NPUOOpPaMHU, MHCTPYMEHTaMH, CHPAaBOYHUKAMH;, MPOBOAUTH
HaOI01eHUs 32 OMOJOTMYEeCKUMU 00BEKTaMU U COCTOSIHUEM COOCTBEHHOI'O OpraHu3Ma, OMOJIOTHYECKUE SKCTIEPUMEHTHI;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B Tpoliecce MPOBEACHUs HaOIroAeHUi 3a
CBOMM OPTraHU3MOM, OMOJIOTHYECKUX IKCIIEPUMEHTOB, pabOThI C pa3IMYHbIMU UCTOUHUKAMH WH()OPMALIUU;

BOCIIUTAHHUE [MO3UTUBHOIO IIEHHOCTHOIO OTHOIIEHUS K COOCTBEHHOMY 3/I0pPOBBIO M 3[OPOBBIO JIPYI'MX JIIOJEH; KyJbTYpbl IIOBEACHUS B
MIPUPOJIE;

MCTOJIb30BaHNE NMPUOOPETEHHBIX 3HAHWN M YMEHUH B MOBCEIHEBHOM >KM3HU Ui 3a00THI O COOCTBEHHOM 37I0POBbE, OKAa3aHMS IMEPBOM
nmoMou cebe MW OKPYXKAIOIIMM; OLIEHKH IOCIEICTBUN CBOEH NEATENbHOCTH MO OTHOLIECHUIO K MPUPOIHON cpele, COOCTBEHHOMY
OpraHu3My, 370pPOBbIO JPYTUX JIIOJCH; JUlsl COOMIOAEHMS IPABUJI MOBEJACHUS B OKpY’Kalolllel cpejie, HOpM 30poBOro odpasza *HU3HHU,
npodunakTuku 3a00JIeBaHUN, TpaBMaTU3Ma U CTPECCOB, BpeAHBIX MpuBbuek, BUYU-undekuuu.

IInanupyemble pe3yibTaThl H3y4YeHHUs1 Kypca OuoJiornu B 8 Kiacce

1.

3HaHUE MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB: XKHMBBIX OPraHU3MOB; T€HOB M XpPOMOCOM; KJIETOK U OPraHU3MOB PACTEHH, )KUBOTHBIX,
rpuboOB U GaKTepHil; paCTEeHUM, )KUBOTHBIX U TPHOOB CBOETO PETHOHA;

MOHMMaHHE CYIIHOCTH OHMOJOIMYECKHX IPOLECCOB: OOMEH BEUIECTB M NPEBpALCHHs SHEPruu, NHUTAaHUE, JbIXaHUE, BBIJCIICHHE,
TPaHCIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOXKEHUE, HACIIEICTBEHHOCTh U U3MEHYMBOCTD, PETYIISILINS )KU3HEAEATEIbHOCTH OpraHi3Ma,
pa3apaKuMoCTh,;

3HaHHE 0COOEHHOCTEH OpraHu3Ma 4ejloBeKa, €ro CTPOCHHUS, KU3HEACSITEIbHOCTH, BBICIIEH HEPBHOM EATEIbHOCTH U MIOBECHMUS;
MOHMMaHHE POJM OHONOTUU B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM KApTHHBI MHUpPA, B MPAKTUYECKOH IESATEIBHOCTH
JIOJIEN U caMOro y4eHHKa; poJICTBO, OOIIHOCTh MPOUCXOXKACHHS M HBOJIIOLMIO PACTEHUI M KUBOTHBIX (Ha NMPUMEPE COMOCTABICHUS
OTJENbHBIX IPYyIN);

MOHMMaHUE PpOJIM Pa3JIMYHBIX OPraHM3MOB B JKM3HM YEJIOBEKa M COOCTBEHHOW [€ATEIbHOCTH; B3aUMOCBSI3M OPraHU3MOB U
OKpY’Kalollel cpebl; OMOJIOIMYecKOro pa3sHooOpa3us B cOXpaHEeHUH Ouochepbl; HEOOXOIMMOCTH 3alMTHI OKPYXKAIOWIEH Cpesbl;
POJICTBO YeJIOBEKA C MJIEKONMUTAIOIIMMH KUBOTHBIMH, MECTO U POJIb YEJIOBEKa B NMPHUPOE; B3aUMOCBSI3M UEIOBEKAa U OKpYKarolen
Cpeabl; 3aBUCUMOCTh COOCTBEHHOI'O 3JI0POBbsSI OT COCTOSHHUSI OKpY’Karolled cpeibl; MPUYMHBI HACJIEICTBEHHOCTH U M3MEHUYMBOCTH,
MPOSIBJICHUS HACJIEJICTBEHHBIX 3a00JIeBaHN, UMMYHHUTETA Y YeJIOBEKa; POJIb TOPMOHOB U BUTAMUHOB B OPTaHU3ME;



6.

10.

11.

12.

CaMOCTOATENIFHO YMETh H3ydYaThb OMOJIOTHYECKHe OOBEKTHI M MPOLECCHI: CTAaBUTh OMOJIOTMYECKHE AKCIIEPUMEHTHI, ONHCHIBATH H
0OBACHATH PE3YJILTATHI OIBITOB, Ha6JHOI[aTb 3a POCTOM U PA3BUTUCM paCTeHI/II\/JI " )KUBOTHBIX, MOBCACHUCM KUBOTHBLIX; PACCMATpPUBATDH
Ha FOTOBBIX MUKPOTIPENapaTax v OMUCHIBATh OMOJIOTHYECKHE OOBEKTHI;

pacrio3HaBaTb U OINMMUCHLIBATH. HA Ta6J'II/ILIaX OCHOBHBIC 4YaCTU U OpTraHOUABI KJICTKH, OPraHbl U CUCTCMbI OPraHOB YCJIOBCKA; Hauboee

pacnpocTpaHeHHBIE PACTEHUS U )KUBOTHBIX CBOEH MECTHOCTH, KYJIbTypHBIC PACTCHHUS M JIOMAIIHUX )KUBOTHBIX, ChbEIOOHBIC U SJOBUTHIC

FpI/I6BI, OIMAaCHBIC JIA YCIIOBCKA PACTCHUSA U JKUBOTHBIC,

CpaBHMBATh OMOJIOTUYECKHE OOBEKTHI (KJICTKHM, TKaHW, OPraHbl M CHUCTEMBl OpPIraHOB, OPTaHU3MBI, INPEACTABUTEICH OTIEIbHBIX

CUCTEMATHYCCKHUX prHH) " ACJIaTh BBIBOABI HA OCHOBC CPABHCHMA,

OIIPEAETSATh NIPUHAIICKHOCTh OMOJIOTHUECKUX 0OBEKTOB K ONPEICICHHON CHCTEMAaTHUECKOH rpymie (KiIaccu(uKarus);

aHAJM3UPOBATh M OLCHUBATH BO3ACUCTBUE (PaKTOPOB OKPYIKAIOLICH Cpesbl, GaKkTOPOB pHCKa HA 30POBBE, MOCIEACTBUN JESITEIHLHOCTH

YeJIOBEeKa B IKOCUCTEMAX, BIMSIHUE COOCTBEHHBIX IIOCTYIKOB HA )KUBBIE OPTaHU3MBI M 9KOCHUCTEMBI;

MIPOBOJIUTH CAMOCTOATENBHBIM IMOMCK OHOJIOrMYecKOl HH(POPMAIMKN: HAXOAUTh B TEKCT€ Yy4YeOHHWKA OTIMYUTEIbHBIC NPU3HAKH

OCHOBHBIX CHCTEMAaTHYECKHUX TPYIIT; B OMOJOTMYECKHUX CIIOBAPSX M CHPABOYHUKAX 3HAYCHUS OMOJIOTMYECKHX TEPMHHOB; B PA3IHUHBIX

MCTOYHHUKAX HEOOXOAMMYI0 HH(OPMAIHIO O )KUBBIX OpraHU3Max (B TOM YHCIIE C UCTIONb30BaHUEM NH(OPMAIIMOHHBIX TEXHOJIOTHIA);

UCIIOJIb30BATh MPHOOPETEHHBIC 3HAHUS U YMEHHS B PAKTUYECKOM AEATEIBHOCTH M OBCEIHEBHOM KHU3HU JUISL:

e coOmroneHuss Mep NPOPMIAKTUKKA 3a00JIeBaHUI, BBI3BIBAEMBIX PACTCHHSIMHU, KUBOTHBIMH, OAaKTEpUsSMHU, TpUOAMU M BUPYCAMU;
TpaBMaTu3Mma, crpeccoB, BUU-unpexmn, BpeJHbIX MPUBBIYEK (KypeHHE, alKOT0JIN3M, HAPKOMaHHs ); HapYIIEHUS OCAHKH, 3PCHUS,
cltyXxa, WH(EKIMOHHBIX U IPOCTYAHBIX 3a00JIeBaHUIi;

e OKa3aHUS TIEPBOM NOMOIIM IPHU OTPABICHUU SAOBHUTHIMH TpHOaMM, PACTEHUSIMH, YyKycaxX >KHMBOTHBIX; ITIPH IPOCTYAHBIX
3a00JIEBaHUAX, OKOTAX, OOMOPOKEHUAX, TPABMAaX, CIIACCHUU YTOMAIOIIETO;

e  paIMOHAJIBHON OpraHU3alUy TPYIa U OTAbIXA, COOIOACHUS MTPABUII IOBEICHHS B OKPYXKAIOLIEH Cpee;

e [POBEACHUS HAOJIOIEHUH 32 COCTOSIHUEM COOCTBEHHOI'O OpraHU3Ma.

Benymue uaen kypca OMOJIOTHY - UAEU IBOJIIOLIMK OPraHMYECKOTO MHpa, pa3HOYPOBHEBOW OpraHMU3al[MH KUBOM MPUPOABI, B3aUMOCBSI3U B

OMOJIOTHYECKUX CHCTEMaX H HpI/IpO,Z[HOﬁ cpeac — onpeacisarOoT COACPIKAHUEC, CTPYKTYPY IIKOJBHOI'O Kypca 6I/IOJ'IOFI/II/I, noCiacaJ0BaTCIbHOCTDb
Pa3BUTHA OCHOBHBIX MMOHATHH

PGSyJ'ILTaTBI HU3YYCHUSA KypcCa «buonorus» B 8 Ki1acce MOIHOCTHIO COOTBCTCTBYIOT CTAHAAPTY. Tpe6OBaHI/I}I HaIlpaBJICHbI Ha pe€ajin3aliuio

JeSITEIbBHOCTHOTO, MPAKTUKOOPHUEHTUPOBAHHOTO M JIMYHOCTHO OPUEHTHPOBAHHOTO IOJIXOJOB: OCBOCHHE YYalllUMHUCS HHTEIJIEKTyaJllbHOM H
MPAKTUYECKOHN JEATENbHOCTH; OBJIAICHUE 3HAHUAMU U YMEHHUSIMH, BOCTpEOOBAaHHBIMU B ITOBCETHEBHOM KM3HHU, MMO3BOJISIONIMMU OPUEHTUPOBATHCS
B OKPYXaIoIIeM MUpPE, 3HAUMMBIMHU ISl COXpPAHEHUS OKPY>KaroIlel Cpeibl U COOCTBEHHOTO 3/10POBbSL.

HpI/IHI_II/IHBI 0T60pa OCHOBHOTI'O 1 JOIIOJIHUTCIIbHOTO COACPKAaHUA B pa60qy10 nporpamMmy CBsA3aHBI C IPEEMCTBCHHOCTBIO enaeu O6pa3OBaHI/I5{

Ha Pa3JInYHBIX CTYNEHSIX U YPOBHIX 00yUEHHUs, TOTMKOM BHYTPUIIPEAMETHBIX CBS3€H, a TAK)K€ BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHSI yUaILIUXCSI.

Inanupyemble pe3yJbTaThl H3yYeHHUsI Kypca Ouosoruu B 9 Kjacce

B pe3ynbrate uzyuenus Kypca 6M0JI0TMM B OCHOBHOM IIKOJIE:
BbINYCKHUK HAYYMTCSl TOJH30BATHCS HAYYHBIMH METOAAMH JUIS PAclo3HAHHUS OMOJIOTMYECKHUX NpoOseM; laBaTh HaydHOE OOBSICHEHUE

OHOJIOrHYECKUM CbaKTaM, mponeccaM, SBJICHUAM, 3aKOHOMCPHOCTAM, UX POJH B KHU3HU OPraHM3MOB W YCJIOBCKA;, IMPOBOAUTH Ha6J'IIO}IeHI/ISI 3a



KUBBIMH OOBEKTaMH, COOCTBEHHBIM OpPTraHU3MOM; OIMCHIBATH OWOJOTHYECKUE OOBEKTHI, MPOLECCHl W SBICHUS, CTaBUTh HECIOXXHBIC
OHMOJIOTMYECKHE IKCIIEPUMEHTHI i HHTEPIPETUPOBATH UX PE3YIHTATHI.

BorinyckHUK OBJIajeeT CUCTEMON OMOJIOTHYECKUX 3HAHUN — MOHSATHUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH, TEOPUSIMH, UMCIOIIIMMH BaXKHOE
o0mieo0pa3oBaTeIbHOE U TIO3HABATEILHOE 3HAUCHUE; CBEJICHUSIMH 110 HCTOPUU CTAHOBIICHUSI OMOJIOTMH KaK HAYKH.

BohInyCKHUK OCBOUT 00IMe MpPHeMbI: OKa3aHWs IEPBOM IMOMOIIM; PallMOHAJIBLHOW OpraHM3alliu TpyAa U OTHAbIXa; BBIPAIMBAHUS W
Pa3MHOXKEHHUS KYyJIbTYPHBIX PACTCHHMI W JOMAIIHMX >XUBOTHBIX, YXOJa 32 HHMH, TPOBEACHHS HAOIIOJCHHWI 3a COCTOSHHUEM COOCTBEHHOTO
opraHu3ma; mpaBuiIa padoThl B KaOWHETE OMOJIOTHH, C OMOJIOTHYCCKUMHU MTPUOOpPAMU U HHCTPYMEHTAMH.

BbinycKHUK NPHoOpeTeT HABBIKM HCIIOJNB30BAHUS HAYYHO-TIOMYJSIPHON JUTEpaTyphl MO OHOJIOTHH, CIPAaBOYHBIX MaTepuaioB (Ha
OYMa)KHBIX M 3JIEKTPOHHBIX HOCHUTEIISX ), pecypcoB MHTepHeTa Mpyu BBINOJHEHUH YYCOHBIX 3a7a4.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® OCO3HAHHO UCIOJH30BaTh 3HAHUSI OCHOBHBIX MPABUJI MIOBEJCHUS B TIPUPOJIE U OCHOB 3I0POBOTO 00pa3a KU3HU B OBITY;
e BBIOMPATH IEJICBBIC U CMBICIOBBIE YCTAHOBKM B CBOMX JIEHCTBHUSAX M IMOCTYIIKAX MO OTHOIIEHUIO K KUBOHM MPUPOJE, 3A0POBBIO CBOEMY U

OKPY>KaIOIINX;

® OpPHCHTHUPOBATHCS B CHCTEME IO3HABATEIIHHBIX IIEHHOCTEH — BOCHPUHUMATH WH(MOPMAIUIO OUOJOTHYECCKOTO COACPNKAHHUS B HAYYHO-
MOMYJISIPHOM JUTEepaType, CpeacTBax MaccoBoi nHpopmanuu u MHTEpHET-pecypcax, KpUTHUECKH OLIEHUBAThH MOTYYCHHYIO HHPOPMAIIHIO,
aHAIM3HPYS €€ COJIeP)KaHNUE U JJAHHBIC 00 HCTOYHUKE MH()OPMALINH;
e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHS O OMOJIOTHYSCKHX SBJICHHUSIX U MPOIECCaX HAa OCHOBE HECKOJIBKUX NCTOYHUKOB
nH(OpPMAIIUY, COTTPOBOXKIATH BBICTYIUICHHE MTPE3EHTALIMEH, YUUTHIBast OCOOEHHOCTH ayIUTOPUHU CBEPCTHUKOB.
7KuBble opranusMsl
BoInyckHUK HAy4YUTCS:
® BBIJCIATH CYIIECTBEHHBIC MPU3HAKU OMOJIOTUYECKHMX OOBEKTOB (KJIETOK M OPraHU3MOB PACTEHUM, KMBOTHBIX, TpUOOB, OakTepuii) u

MIPOIIECCOB, XapaKTEPHBIX ISl )KUBBIX OPTraHU3MOB;

® apPryMEHTHUPOBATH, MPUBOIUTH TOKA3ATEIbCTBA POJCTBA PA3IMYHBIX TAKCOHOB PACTEHHM, )KUBOTHBIX, TPHOOB U OaKTEpUA;0pTaHU3MOB K
cpene oOuTaHus;

e pa3nuuaTh MO BHEIIHEMY BHJY, CXeMaM M OIMHCAHUAM peajbHble OUOJOTHYECKHEe OOBEKTHl WIU HX H300paXKeHHs, BBISBIATH
OTJIMYUTEIHHBIC IPU3HAKU OMOJIOTUUECKHX 0OBEKTOB;

® CpaBHUBATh OMOJOTUYECKHE OOBEKTHI (pacTEHUs, KUBOTHBIC, OaKTepuu, TPUOBI), TPOIECCH KUZHENEATSILHOCTH; JeNaTh BBIBOJBI U
YMO3aKJIFOUEHHs HA OCHOBE CPaBHEHUS,

® yCTaHaBIUBATh B3aUMOCBS3H MEXIY OCOOCHHOCTSIMU CTPOCHUS U (DYHKIIUSIMU KJIETOK U TKaHEH, OpPraHOB M CUCTEM OPTaHOB;

® CIOJh30BaTh METO/ABl OMOJOTUYECKOW HayKW: HAOMI0JaTh W OINUCHIBATH OHMOJOTHYECKHE OOBEKThI U TPOIECCHI, CTAaBUTH
OMOJIOTHYECKHE YKCIIEPUMEHTHI U OOBACHATH UX PE3yNbTATHI,

® 3HaTh U apTyMEHTUPOBATh OCHOBHBIE MIPABUIIA IOBEJICHUS B PUPOJIE;

® QAHANM3UPOBATH U OLIEHUBATH MOCJIEACTBUS JACITEIBHOCTH YEIOBEKA B IPUPO/IE;

® OMKCHIBATh M MCIIOJIH30BATH IPUEMBI BHIPAIIIMBAHKS U PA3MHOKEHHUS KYJIbTYPHBIX PACTCHUN U IOMAIIIHUX KUBOTHBIX, YXOJIa 32 HUMH;

® 3HATh U COOJIIOIATh MpaBHIia Pa0OTHI B KAOMHETE OMOJIOTHH.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

®  HAXO0UMb UHGOPMAYUIO O PACMEHUSX, HCUBOMHBIX 2pUdAX U OAKMEPUAX 8 HAYUHO-NONYIAPHOU Jumepamype, OUOOSUYECKUX CLOBAPSIX,
cnpasoynukax, Unmeprnem pecypce, aHanuzuposams U OYeHU8AmMs ee, nepesooums U3z 00HOU hopmbl 8 OpyeyIo;



® OCHOBAM UCCNIE008AMENLCKOU U NPOEKMHOU 0eAmMeNbHOCU O U3YUEHUI0 OP2aHUIMO8 PA3IUYHBIX YAPCME MHCUBOU NPUPOObL, 8KIIOUA
YMeHUs. QOPMYIUPO8ams 3a0ayu, npeocmasisams pabomy Ha 3awWumy u 3auuwams ee.

® UCNONbL306AMb NPUEMbl OKA3AHUS NEPBOlt NOMOWU NpU OMPAGIEHUU S008UMbBIMU 2pUOAMU, SAO0BUMBIMU PACMEHUAMY, YKYCAX
JHCUBOMHBIX, pabOmMbl € ONpederumensimu pacmeHull;, PA3MHONCEHUs U GbIPAWUBANHUA KYIbMYPHLIX PACMEHUl, YX000M 3a OOMAWHUMU
JHCUBOMHBIMU,

®  OpUEHMUPOBAMBCS 6 CUCMEMe MOPANbHLIX HOPM U YEeHHOCmel N0 OMHOWEHUI0 K 00beKmam JHCusoll npupoosl (npusHanue 6blCOKOU
YEHHOCMU JHCUZHU B0 BCEX ee NPOABNEHUSAX, IKOIO2UUECKOEe COZHAHUE, IMOYUOHATLHO-YEHHOCIHOE OMHOUIeHUE K 00BeKmMAam JHCUBOU NPupoosl);

® O0CO3HAHHO UCNONL306AMb 3HAHUSL OCHOBHBIX NPABUNl NOBEOEHUS 8 NPUpooe;, 6blOUpPame yenesble U CMbICI08ble YCMAHOBKU 8 CBOUX
0eticmeusx u NOCMynKax no OMHOWEHUIO K HCUBOU Npupooe;

® co30asams cobcmeenHble NUCbMEHHble U YCIMHble COOOWeHUs O PACMEHUAX, HCUBOMHBIX, Oakmepus U 2pubax Ha OCHOBE HECKOIbKUX
UCMOYHUKO8 UHOPMAYUU, CONPOBOICOAMb BbICMYNIEHUE Npe3eHMayuel, Y4umoledas 0COOeHHOCMU ayOUMopuU C6ePCmMHUKO8;

® pabomamv 8 2cpynne CEepCMHUKO8 NpU peueHuy NO3HABAMENbHbIX 3a0ay CEA3AHHLIX C U3YYeHUuemM OCODEeHHOCmel CMpOoeHus U
HCU3HEOESAMENbHOCIU  PACMEHU, HCUBOMHbIX, 2pub08 U Oakmepuil, NJIAHUPOBAMb COBMECMHYIO OesMelbHOCMb, YYUMbIBAMb MHEHUe
OKPYAHCAIOWUX U A0EKBAMHO OYEHUBAMb COOCMBEHHbIL BKILAO 8 0eAMeNbHOCb 2PYNNbL.

Yes10BeK H €ro 310poBbe

BbeInyCKHUK Hay4uTCH:

® BBIJCIATh CYIIECTBEHHbIE IPU3HAKKA OMOJIOTHYECKUX OOBEKTOB (KUBOTHBIX KJIETOK M TKaHEH, OpraHOB U CUCTEM OPIraHOB YEJIOBEKA) U
IIPOLIECCOB KU3HEEATEIBHOCTH, XapaKTEPHBIX JJIsl OpraHU3Ma YeI0BEKa,

® apryMEeHTHUPOBaTh, IPUBOJUTH J10KA3aTEIbCTBA B3aUMOCBSI3U YEJIOBEKA U OKPYKAIOILIEH Cpe/ibl, POJCTBA YEIOBEKa C KUBOTHBIMHU;

® apryMEHTHUPOBaTh, IPUBOAUTH J0KA3aTEIILCTBA OTIMYUN YEIOBEKa OT )KUBOTHBIX;

® apryMEHTHPOBaTh, NPHUBOJUTH J0Ka3aTEeIbCTBA HEOOXOAMMOCTH COOMIOJEHUS Mep NpOPUIAKTUKU 3a00ieBaHUM, TpaBMaTU3Ma,
CTPECCOB, BPEIHBIX PUBBIUEK, HAPYIICHUS OCAHKH, 3PEHHSI, CITyXa, MH()EKIIMOHHBIX U MIPOCTYAHBIX 3a00I€BaHUH;

e OOBACHATH HBOJIIOLMIO BHJa YeIOBEK pa3yMHBIM Ha MpUMEpax CONOCTABIEHUS OMONOIMYECKUX OOBEKTOB M JIPYTHMX MaTepUaIbHbBIX
apTedaKToB;

® BBIABIATH NPUMEPH] U MOSICHATH MPOSBICHUE HACJEICTBEHHbIX 3a00J€BaHUN y YelIOBEKa, CYIIHOCTh MPOLECCOB HACIEACTBEHHOCTH U
M3MEHYMBOCTH, IPUCYIIEHN YETOBEKY;

® pa3nIuyaTh [0 BHEIIHEMY BHUIY, CXEMaM U OINHCAHUSM peallbHble OMOJIOTHYECKUE OOBEKTHI (KJIETKH, TKAHU OpPraHbl, CHCTEMbI OPraHOB)
WIN UX U300paKeHMs], BBISABIIATH OTJIMYUTEIbHbIE TPU3HAKH OMOIOTHYECKUX 0OBEKTOB;

® CpaBHHMBATh OMOJOTMUYECKUE OOBEKTHI (KIETKH, TKAHH, OPTaHbl, CHCTEMbI OPTaHOB), IPOLIECCHI )KU3HEAEATEIbHOCTH (ITUTaHUE, JbIXaHuE,
O0OMEH BEIIECTB, BBIACICHHE U JIp.); AeaTh BEIBOABI U YMO3AKIIOUEHUS HA OCHOBE CPAaBHEHUS;

® YCTaHABIMBAaTh B3aMMOCBS3U MEXAY OCOOCHHOCTSIMU CTPOCHUS M (PYHKIUSAMHM KJIETOK U TKaHel, OpraHoB ¥ CUCTEM OpPIaHOB;

® JCIIOJIB30BaTh METOJIbl OHOJOTMYECKOW HAyKH: HaONoJaTh W ONUCHIBaTH OMOJIOTMYECKHE OOBEKTHI M IPOLECCHI; MPOBOAUTH
UCCIIETOBaHMS C OPraHU3MOM YeJIoBeKa U OOBSACHATH UX PE3YJIbTATHI;

® 3HATh U apTYMEHTHUPOBATH OCHOBHBIE MPUHIIMUIIBI 3J0POBOTO 00pa3a )KU3HH, pallMOHAILHONW OpraHU3aliy TpyJia U OTAbIXA;

® aHAJIM3UPOBATh U OLIEHUBAThH BIIMAHUE ()AKTOPOB PHUCKa HA 3/I0POBbE YEJIOBEKA;

® OMKCHIBATh M MCIIOJIB30BATh IPHUEMbI OKa3aHUs TIEPBOI OMOIIIH;

® 3HATh U COOJNIOAATH MpaBHIia pabOTHl B KAOMHETE OMOJIOTHH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:



® 00vACHAMb HEOOXO0OUMOCMb NPUMEHEeHUs meX UIU UHLIX NPUeMo8 NpU OKA3AHUU Nepeou 008paveOHOl NOMOWU NPU OMPAGIEHUX,
021C02ax, 0OMOPOAICEHUSX, MPABMAX, CRACEHUU YIONAIOu,e20, KPOBOMeUeHUsX,

® HAX0OUMb UHDOPMAYUIO O CIMPOEHUU U HCUSHEOESIMENbHOCMU Yel08eKAd 8 HAYYHO-NONYIAPHOU Tumepamype, OUoiI02U4ecKux clo8apsx,
cnpasounuxax, Mnmepnem-pecypce, AHAIUUPOBAMD U OYEHUBAMb €e, NepesoOUNtb U3 0OHOU popmbl 6 Opyeyio;

®  OPUEHMUPOBAMBCAL 8 CUCTEME MOPATbHBIX HOPM U YEHHOCMEU N0 OMHOWEHUIO K COOCMBEHHOMY 300P08bIO U 300P06bI0 OPYeUX JH00el,

® HAX00umb 8 YueOHOll, HAYYHO-NONYIAPHOU Tumepamype, Mnmepnem-pecypcax ungopmayuio 06 opeanusme ueioseKka, 0popmiame ee 8
8Ude YCMHBIX COOOUWEeHUL U OOKIAO08;

®  QHATUZUPOBAMb U OYEHUBAND Yellesble U CMbICI08ble YCIMAHOBKU 8 CEOUX 0eUCMBUSX U NOCMYNKAX HO OMHOWLEHUIO K 300PO8bI0 CB0EM)
U OKPYACAIOWUX, NOCIEOCMBUS GIUAHUSL PAKMOPOB8 PUCKA HA 300P08bE UEN0BEKd.

® co30asamv coOCMEeHHbIe NUCbMEHHble U YCHIHble COOOWEeHUs 00 Op2anuzMe Yelo8eKd U €20 IHCUSHEOesMeNIbHOCMU HA OCHOBe
HeCKONILKUX UCMOYHUKO8 UHDOpMAayUulL, CONPOBONCOAMb 8bICMYNIeHUe Npe3eHmayuell, Y4umuléds 0COOeHHOCMU AYOUMOpUY C8ePCMHUKO8,

® pabomamv 8 2cpynne CEEPCMHUKOS NpU peuleHuu NO3HABAMENbHbIX 3a0ay, CBA3AHHBIX C OCODEHHOCMAMU CMPOeHUs U
HCUBHEOESIMENIbHOCU OP2AHUBMA  HeN08eKd, NIAHUPOBAMb COBMECMHYI0 OesImelbHOCMb, YUUMbIEAmb MHEHUe OKPYICAIWUX U A0eK8AMHO
OYeHuUBamv coOCMBEHHbIL 8KILAO 8 0esIMEIbHOCHb 2PYNNbI.

O0mme 6moJIOrNYecKre 3aKOHOMEPHOCTH

BbInyCKHUK HAYYHTCS:

® BBHUICTATH CYIISCTBEHHBIC MPU3HAKH OHMOJIOTHMYECKUX OOBEKTOB (BUAA, IKOCHUCTEMBI, OMochephl) M IMPOIECCOB, XapaKTEPHBIX IS
COOOMIECTB )KUBBIX OPTaHU3MOB;

® apryMEHTHPOBATH, IPUBOIUTH JIOKA3aTEIHCTBA HEOOXOUMOCTH 3aIIUTHI OKPYIKAIOIICH CPEJIbI;

® ApryMEHTHPOBATH, IPUBOIUTH JIOKA3aTEIHCTBA 3aBUCUMOCTH 3JI0POBBS YEIIOBEKA OT COCTOSIHUS OKPYIKAOIIEH CPeIbl;

® OCYIICCTBISATh KIACCU(PUKANNIO OUOJIOTUYECKUX OOBEKTOB HAa OCHOBE ONPENCIICHUS WX TNPUHAUICKHOCTH K OIPEICICHHON
CHCTEMAaTU4YECKOH TPYIIIIE;

® pAcKpbIBaTh POJb OMOJIOTUM B MPAKTUYECKOW AEATEIHHOCTH TIOJEH; POib OMONOTHYECKHMX OOBEKTOB B MPUPOJE U JKU3HHM YETIOBEKa;
3HaueHue OMOJIOTHYECKOr0 pa3HoOO0pas3us Al COXpaHeHus ornochepsl;

® OOBSACHATH OONIHOCTH MPOUCXOXKIACHHUS W DSBOJIOIUM OPTaHU3MOB Ha OCHOBE COIIOCTaBICHHS OCOOCHHOCTEH WX CTPOSHUS U
(GYHKIIMOHUPOBAHUS;

e O0OBSACHATH MEXaHMU3MbI HACIEACTBEHHOCTH M U3MEHUHNBOCTH, BOSHUKHOBEHHUS MPUCIIOCOOIEHHOCTH, MPOIIECC BUA000pA30BaAHUS;

® pa3MuaTh IO BHEIIHEMY BHJY, CXeMaM H ONHCAHHUSIM peallbHbIC OHOJOTHYECKHE OOBEKTHl WM WX HW300paKCHHSI, BBISBIISSA
OTIUYUTEIbHBIC IPU3HAKU OUOIOTHYECKUX OOBEKTOB;

® CpaBHHMBATh OMOJIOTUYECKHE OOBEKTHI, MPOIECCHI; AeTaTh BBIBOABI U YMO3aKIIOUECHHUS HA OCHOBE CPaBHEHHUS;

® yCTaHaBIUBATh B3aUMOCBS3H MEXAY OCOOCHHOCTSIMHU CTPOCHUS U (DYHKIIUSIMU OPTAaHOB U CHCTEM OpPTaHOB;

® UCIONB30BaTh METOJABI OHONOTHYECKOW HayKu: HAOMIOJaTh W OMHCHIBATH OWOIIOTUYECKHE OOBEKTHI U MPOIECCHI; CTaBUTh
OHMOJIOTMYECKHE IKCIIEPUMEHTHI H OOBSICHATH UX PE3yJIbTATHI,

® 3HATh W APTYMEHTHPOBATh OCHOBHBIC IpaBWja TOBEJACHUS B TPHUPOJC; AHATU3UPOBATH W OICHUBATH IOCICACTBHUS JCSITEIHLHOCTH
YeloBeKa B IPUPOJIE;

® OIMCHIBATh U UCIIOJIb30BaTh IPUEMBI BBIPAIIIMBAHUS U PA3MHOKCHUS KYJIbTYPHBIX PACTCHUN U JOMAIIIHUX KUBOTHBIX, YXOJa 32 HUMHU B
arpoIeHo3ax;



® HaXOIUTh B y4eOHOH, HayYHO-TIOMYJISIPHOM JuTeparype, MIHTepHeT-pecypcax HH(OpMAIHIO O KUBOM mpupojae, ohopMIIITh €€ B BHJIE
MMHUCBMEHHBIX COOOIICHUH, TOKIIaI0B, pedeparos;

® 3HaTh M COOJIOATh IIpaBuia paboThl B KAOMHETE OMOIOTHH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA:

® NOHUMamb 3KoJ02uYecKue npobremvl, BO3HUKAIOWUE 8 YCI08UAX HEPAYUOHATbHO20 NPUPOOONONb308AHUSA, U NYMU pPEeueHUs IMux
npoonem;

®  QHANUZUPOBAMb U OYEHUBAND Yellesble U CMbICI08ble YCIMAHOBKU 8 CEOUX 0eUCMBUSX U NOCMYNKAX HO OMHOWLEHUIO K 300PO8bI0 CB0EM)
U OKpYIAHCAIOWUX, NOCTIEOCMBUSL 8TUAHUSA PAKMOPO8 PUCKA HA 300P0BbE UeNI08EKd,

® Haxooums UHpOpMAYU No 8onpocam oobujeti OUONOUU 8 HAYUHO-NONYIAPHOU Jumepamype, CNeyudiu3upoSanHulX OUOTOSULECKUX
cnosapsx, cnpasounuxax, Mumepnem pecypcax, anaiu3uposams u OYyeHueamn ee, nepesooums U3z 00HoU hopmbi 8 Opyeyio;

® OPUEHMUPOBAMBCA 8 CUCMEME MOPATIbHIX HOPM U YeHHOCHel N0 OMHOWEHUIO K 00beKmam HCUsol nNpupoowvl, cOOCMBEEHHOM) 300P08bI0
U 300p08b10 Opy2ux N0oell (NPUHAHUE BbICOKOU YEHHOCMU HCUSHU 80 8CeX ee NPOABILEHUSX, IKONOSUYECKOe CO3HAHUEe, IMOYUOHANbHO-YEHHOCIHOE
OMHOUIEeHUEe K 00beKmMaMm HCUBOU NPUPOoObl);

® c030a8amv cOOCMEEHHbBIE NUCbMEHHbIE U YCMHbBLE COOOUEHUSI O COBPEMEHHBIX npobiemax 6 obaacmu OUOI02UU U OXPAHbL OKPYIHCcalouell
cpeodbl HA OCHOBE HECKONbKUX UCIOYHUKO8 UHGOpMayuu, conpogotcoams 8blcmynjieHue npeseHmayuetl, y4umsléds 0COOeHHOCMU ayOumopuu
CBEpCMHUKO8;

® pabomamv 8 cpynne C6epCMHUKO8 NpU peuleHul NO3HABAMENbHbIX 3a0a4, CEA3AHHLIX C MeopemuyecKumMu U npaKmuidecKumu
npobnemamu 6 obracmu MONEKYIAPHOU OUONO2UU, 2eHeMUKYU, O9KOJI02UU, OUOMEXHONIO2UU, MeOUYUHbl U OXPAaHbl OKpydcaouell cpeobl,
NIAHUPOBAMb COBMECHHYIO 0esAMeNbHOCIb, YUUMbI8AMb MHEHUE OKPYICAIOWUX U A0eK8AMHO OYEeHUBAMb COOCMBEHHDIL 8KIAO 8 0esmelbHOCHb
2pynnol.

Copep:xanue y4eO0HOro npeamera 1mo rogaM o0y4eHus.
2.1. Conep:xanue nporpammbl «buosorusi. Beenenne B 6uosioruio 5 kiaace» (35 4, 1 4 B Hene110)

Pa3nen 1. ’KuBoii opranusm: crpoenue u usydenue (10 u)

MHuoroo0pa3ue XuBbIX OpraHu3mMoB. OCHOBHBIE CBOMCTBA JKMBBIX OPIaHM3MOB: KIJIETOUYHOE CTPOEHHUE, CXOIHBIH XHMHUYECKHH COCTaB,
OOMEH BEILECTB U SHEPTHH, IUTAHUE, JIbIXaHHUe, BBIIEJICHNE, POCT U pa3BUTHE, pa3pakUMOCTb, IBUKEHUE, pPa3MHOXKeHUE. bruonorus — Hayka o
KUBBIX OpraHu3max. Pa3zHooOpasue Ouonormdyeckux Hayk. MeTonbl W3y4YeHHs] NPUPOIbI: HAOIIOJEHHE, SKCIEPUMEHT (OIBIT), U3MEPEHHUE.
OOopynoBaHue JUIsl Hay4HbIX HCCleOBaHUH (J1abopaTopHOe 00OpylOBaHME, YBETUYUTENIbHBIE TNPUOOPHI, HM3MEPHUTEIbHBIE HPUOOPHI).
VYBenuuuTenbHble NPUOOPHI: pyUyHast Jyna, CBETOBOW MUKpockon. KieTka — 3neMeHTapHas eIMHULA )KUBOTro. be3bsaepHble U SepHbIE KIETKHU.
Crtpoenue U GyHKLUUH s71pa, TUTOIUIA3MBI U €€ OpraHoN10B. XpOMOCOMBI, UX 3HaueHHe. Pa3anuus B CTpOCHUM PacTUTENBHON U )KUBOTHOM KIIETOK.
Copep:xaHre XMMHUYECKHX AJIEMEHTOB B KJeTKe. Boaa, qpyrue HeopraHuueckue BEeLIeCTBa, UX POJib B )KU3HENEATEIbHOCTH KIeTOK. OpraHnyeckue
BEIIEeCTBA: OENKHU, KHUPBI, YIJIEBOJAbI, HYKJICHMHOBBIE KHUCIOTHI, UX pOJb B KIETKe. BemiecTBa M sBIeHUS B OKpykarolleM mupe. Benukue
€CTECTBOMCIIBITATEIH.

JlaGopaTopHbIe ¥ TPAKTUIECKHE PAOOTHI
JI.P. Ne 1 IIpoBeneHne HaOMIOACHUIA, OTIHITOB U U3MEPEHHH C IETbI0 KOHKPETHU3AIMK 3HAHUN O METOJ1aX U3yUeHUS TMPUPO/IBL.
JIP. Ne 2 3nakoMcTBO ¢ 000pyI0BaHUEM ISl HAYYHBIX UCCIICTOBAHHI.




JI.P. Ne 3 YCTpoiicTBO PyYHOIT JIYTIBI, CBETOBOTO MUKPOCKOTIA .
CTpoeHue KIETOK JKUBBIX OPraHU3MOB (Ha TOTOBBIX MUKPOIPENaparax).
Jla6oparopHas pabota Ne 4 CTpoeHHe KJIETOK KOKHITEI YeITyH JIyKa .
JlaboparopHas pabota Ne 5 Onpenenenue cocraBa ceMsiH MIICHUIIBL.

Ilpeomemmoie pezyrvmamot 00yuenusn

VYuyarumecs T0JKHbBI 3HATh:

— OCHOBHBIE IIPU3HAKU KUBOW IIPUPOJIBI;

— YCTPOHCTBO CBETOBOT'O MUKPOCKOTIA;

— OCHOBHBIC OPraHOU LI KIICTKH,

— OCHOBHBIE OPTaHHYECKUE U MUHEPAIbHBIC BEIIECTBA, BXOASIIUX B COCTAB KJICTKU;
— BCAYIIUX €CTECTBOHUCIIBITATEIECH U UX POJIb B U3YYCHUU NIPUPOJEI.

VYuarmumecs T0JKHBI YMETh:

— O6”I)$ICHHTI) 3HadyeHre OMOJIOTHYECKNX 3HAHUI B HOBCGI[HCBHOﬁ JKHU3HHU,

— XapaKTepu30BaTh METOIbl OMOJIOTUIECKUX UCCIICIOBAHUIA,

— paboTaTh ¢ JYIOH ¥ CBETOBBIM MUKPOCKOTIOM;

— y3HaBaTh Ha TAOJUIAX ¥ MUKPOIIPENapaTaXx OCHOBHbIC OPTaHOUIbI KIIETKH;

— O6”I)$ICHHTI) POJIb OPraHN4YCCKUX U MUHCPAJIILHBIX BEHICCTB B KIICTKE;

— coOJIro1aTh MpaBHiia MOBEICHUS U PabOThI ¢ IPUOOPAMHU M MHCTPYMEHTAMH B KaOMHETE OUOJIOTHH.

Memanpeomemmnoie pe3yiomamul 00yueHus

VYyamuecs 10KHBI yMETh:

— IPOBOJUTH MPOCTEHIINE HAOIIOACHUS, U3MEPEHMUSI, OTIBITHI;

— CTaBUTh yueOHYIO0 3a/1a4y 0]l PyKOBO/ICTBOM YUHUTEIS;

— CHCTEMaTH3UpOBaTh U 00001aTh pa3yMHble BUABI MH(OpMaIiH;
— COCTaBJIATH IUIaH BBIIIOJHEHUS Y4eOHOH 3a1auu.

Pa3nen 2. MHoroo6pasue xKuBbIX opraHu3zMon (13u)

Pa3Butne xu3HM Ha 3emiie: )KU3Hb B J[peBHEM OKeaHe; jJjeca KaAMEHHOYTOJIbHOTO NEPUOAA; PACLIBET APEBHUX IMPECMBIKAIOUINXCS; ITULIBI U
3Bepu nponutoro. PasHooOpasue >xuBbIXx opraHu3MoB. Kitaccudukaums opranusmoB. Bun. IlapctBa sxuBoit mpuponsl: bakrtepuu, I'puOsl,
Pactenns, JKuBoTHble. CyliecTBEHHblE NPU3HAKU MPEACTaBUTENCH OCHOBHBIX IAPCTB, MX XapaKTEpUCTHKA, CTPOEHHE, OCOOCHHOCTH
KHU3HEIESITEIbHOCTH, MECTa OOUTaHNU, UX POJIb B IPUPOJE U KU3HU YeraoBeka. OXpaHa KUBOU NPUPOIBI.

JlaGopaTopHbIe U TPAKTUIECKUE PAOOTHI
JLP. Ne 6 Ompenenenue (y3HaBaHHe) HauOoliee pPacpOCTPAaHEHHBIX PACTEHHUN U JKUBOTHBIX O0JIACTH, C HWCIOJIB30BAHHUEM Pa3IUYHBIX
HMCTOYHUKOB MH(popmaruu (dpotorpaduii, aTiiacoB-onpeaeanuTeneH, aydel, repoapues u ap.).

Ilpeomemnoie pe3yromamul 00yuenus
VYwyamuecs 101KHBI 3HATh:
— CYIIECTBEHHBIE TPU3HAKHN CTPOCHUS U KUZHEICATCIbHOCTH N3YIaeMbIX OMOJIOTHUECKIX 0OBEKTOB;



— OCHOBHbIE MPU3HAKY MPEACTABUTENEH LIAPCTB )KUBOW IPUPOJIBI.

VYuyarnuecs 10KHbBI YMETh:

— ONpENENITh MPUHAICKHOCTh OMOJIOTUYECKUX 0OBEKTOB K OJJHOMY U3 LIapCTB JKUBOM MPUPO/IBI;
— YCTaHaBJIUBATh YE€PThI CXO/ICTBA U PA3JIMUUS Y IPEICTaBUTENICH OCHOBHBIX LIAPCTB;

— pa3nuyaTth U3y4YeHHbIE 0OBEKTHI B IPUPO/IE, HA TAOIUIAX;

— YCTaHABIIMBATh YEPTHI MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpesie OOUTaHus;

— 0OBSACHATDH POJIb MPEACTaBUTENCH IAPCTB KUBON MPUPOJIBI B )KUZHU YETIOBEKA.

Memanpeomemmnuwie pe3yibmamot 00yueHus

VYyamuecs N0KHbI yMETh:

— MPOBOJIUTH MPOCTEUIIYIO KJIaCCU(UKAIINIO KUBBIX OPTraHU3MOB 110 OTJEJIbHBIM IIAPCTBAM;

— UCTOJIb30BATH JIOTIOJIHUTEIbHBIE UICTOYHUKN MH(DOPMAITUH [T BBITIOJIHEHHS Y4eOHOH 3a/1a4H;
— CaMOCTOSITEIbHO TOTOBUTH YCTHOE COO0IIeHNE Ha 2—3 MUHYTHI.

Pa3nen 3. Cpena oduTanus :KuBbIX OPraHusmMos (5 4)
HazemHo-BO3y1IHAs, BOJHAS M TIOYBEHHAs Cpe/ibl 00MTaHusl opraHu3MoB. [IprcrocobIeHHOCTh OpraHu3MoB K cpesie oOutanus. Pactenus
Y JKUBOTHBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTJEIbHBIMU MPEACTABUTEISIMH KUBOM MPUPOJIBI KAXKI0T0 MaTtepuka). [Ipuponnbie 30861 3emin:
TyHIOpa, Taﬁra, CMCHIAHHBIC U HIMPOKOJIMCTBCHHBIC JICCA, TPABAHUCTLIC PABHUHBI — CTCIIM M CaBaHHBLI, IIYCTBIHH, BJIAXKHBIC TPOIIMYCCKHUC JIECa.
XKuznup B Mopsix u okeaHax. CooO1recTBa MOBEPXHOCTH U TOJIIM BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO KOPALIOBOro puda, rmyO00KOBOIHOE
COOOIIIECTRO.

JIabopaTopHbIe U NPAKTUYECKUE PabOThI
JI.P. Ne 7 UccnenoBaHne 0COOEHHOCTEH CTPOSHHSI paCTEHHUH 1 )KUBOTHBIX, CBSI3aHHBIX CO CPEAON OOUTaHUS.
JI.P. Ne 8 3HaKOMCTBO C 9KOJIOTUYECKHMU TTPOOIeMaMi MECTHOCTH U JOCTYITHBIMH ITyTSIMHA UX PEUICHUSI.

Ilpeomemnoie pe3yromamul 00yuenHus

VYyamuecs 10JKHBI 3HaTh:

— OCHOBHBIE Cpe/ibl OOUTaHUS )KUBBIX OPraHU3MOB;

— MPUPOIHBIE 30HBI HAIlIeH TUTAHETHI, UX OOUTATENEH.

VYyamuecs 10IKHbI yMETh:

— CpaBHUBATh pa3UYHbIE CPebl OOUTAHUS;

— XapaKTepU30BaTh YCIOBUS KU3HU B Pa3IMUHBIX cpefjaXx OOUTaHus;
— CpaBHUBATh YCJIOBHsI OOMTAHUS B Pa3IMUHBIX MPUPOTHBIX 30HAX;
— BBISIBJISITH YEPTHI IPUCIIOCOOIEHHOCTH JKUBBIX OPTraHU3MOB K OINPEAEIEHHBIM YCIOBUSM;
— MPUBOJAUTH IPUMEPBI OOUTATENEH MOpPEH U OKEaHOB;

— Ha0II0/1aTh 32 KUBBIMU OpraHU3MaMHu.

Memanpeomemmnuwie pe3yibmamot 00yueHus
Vuyamuecs 10KHBI YMETh:
— HAXOJUTh U UCIOJIb30BaTh MPUUYUHHO-CJICICTBEHHBIC CBS3H,



— CTPOUTH, BBIIBUTaTh U (POPMYIHPOBATH MPOCTEUIIINE TUTIOTE3BL;
— BBIJIETISATh B TEKCTE CMBICIOBBIE YaCTH U 03arJIaBIMBATh UX, CTABUTH BOMPOCHI K TEKCTY.

Pasnen 4. YesnoBek Ha 3emute ( 7 1)

Hayunble npeactaBiaeHuss O NPOUCXOXKICHUU YelnoBeKa. /[peBHUE MpEaKH YeIoBEeKa: JAPUONUTEKH U aBCTPAIONUTEKU. YeloBEK yMEIbli.
UYenosek npsmoxoxasimuii. YenoBek pa3symHblil (HeaHIepTayell, KpOMaHbOHEI, COBPEMEHHBIN uenoBek). M3MeHeHus B Mpupoje, BbI3BAaHHBIC
NeSITeNIbHOCTBIO YeNoBeKa. KuciaoTHbIe T0KIU, 030HOBAs AbIpa, MapHUKOBBINA 3((eKT, paaroakTUBHBIE OTXO0bl. bronornueckoe paznoodpasue,
ero oO0eJHeHHE W MyTHU coxpaHeHus. OMyCTHIHUBAHUE W €r0 MPUYHUHBI, 0OphOa ¢ ONMyCTHIHMBaHWEM. BakHEHIIHE SKOJIOTHYECKHE MPOOIIeMBI:
COXpaHeHHEe OMOJIOTUYECKOT0 pa3HO0Opasus, 00pb0a ¢ YHHUTOKEHHUEM JIECOB M OIYCThIHMBAHUEM, 3alllUTa IUIAHETHI OT BCEX BHUJIOB 3arpsi3HEHUH.
3110pOBbE YenoBeKa U 0€30MacHOCTh )KU3HU. B3auMoCBsA3b 3710pOBbs M 00pa3a )KU3HU. Bpeousie npugviuku u ux npoguraxmuxa. Cpeoa oobumanus
yenogexa. IIpaBua nmoBeaeHNs Y€I0BEKa B OMACHBIX CUTYAIUSAX MPUPOJAHOTO IpoucxoxkaeHus. [Ipocreiinue crnocoObl 0ka3aHusl epBOil OMOIIH.

JleMoHCTpanus ﬂI[OBI/ITI)IG pacCTCHUA U OIIaCHBIC )KUBOTHBIC CBOCH MECTHOCTH.

JlabopaTopHBIC U MPAKTUYECKUE PAOOTHI
JI. pabota Ne 9 M3mepenue cBOEro pocta U Macchl Tela.
JI. pabota Ne 10 OBnamenue npocTedmmmMu cnocodaMu oka3zaHus MEepBOr JOBpaueOHOM MOMOIITH.

IlIpeomemmnoie pezyromamot 00yuyenus

VYyamuecs 10IKHBI 3HATh:

— IPEJKOB YeJIOBeKa, UX XapaKTepHbIe 4epThl, 00pa3 KU3HHU;

— OCHOBHBIE 9KOJIOTUYECKHE MTPOOIEMBI, CTOSIIHE MIEPE]] COBPEMEHHBIM YEIOBEUECTBOM;

— IIpaBWJIa TOBEACHUS YEJIOBEKA B OMACHBIX CUTYAlUSIX IPUPOIHOTO MPOUCXOKICHUS;

— MpocTeNIINe CIIOCOObI OKa3aHUs NIEPBOW MOMOIIM MPHU 0XkKOTrax, 0OMOPOXKEHUH U JIp.

VYyamuecs T0IKHbBI yMETh!

— OOBSCHATH MPUUMHBI HETATUBHOI'O BIUSHUS X0391CTBEHHOM J1€ATEIbHOCTH Y€IOBEKa Ha IPUPOY;
— OOBSICHATD POJIb PACTEHUN U )KUBOTHBIX B )KU3HU UEJIOBEKA;

— 000CHOBBIBATh HEOOXOJUMOCTD MIPUHSITHS MEP 110 OXPAHE KUBOU MPUPOJIBI;

— co0uTro1aTh MpaBuJiia MOBEICHUS B IPUPOJIE;

— pa3nauyaTth Ha )KUBBIX 00BEKTAX, TAOINIIAX OMACHBIE /I dKU3HU YEJIOBEKa BUbl PACTEHUHN U )KUBOTHBIX;
— BECTH 3JI0pOBBII 00pa3 )KU3HU U MPOBOAUTE OOPHOY C BpEAHBIMM TPUBBIYKAMU CBOUX TOBAPHILEH.

Memanpeomemmnbvie pe3yibmamol 00y4enus

VYyamuecs 10MKHBI yMETh:

— paboTaTh B COOTBETCTBUU C MTOCTABJICHHON 3aj1aueii;

— COCTaBJIATH POCTOU M CIIOKHBIN IIJIaH TEKCTA;

— Y4aCTBOBAaTb B COBMECTHOM JI€ATEIBbHOCTH;

— paboTaTh ¢ TekcToM maparpada 1 ero KOMIIOHEHTaMH;
— y3HaBaTh U3yyaeMble 0OBEKTHI Ha Ta0JIUIaX, B IPUPOJIE.



Jluunocmmuuie pezynomameol 00yuenus

— (hopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K 00YUYEHUIO;

— ¢opMHpOBaHNE TO3HABATEIBHBIX HHTEPECOB M MOTHBOB K 00Y4EHHIO;

— (hopMUpOBaHHE HABBIKOB MIOBEACHHUS B IPUPOJIE, OCO3HAHUS IICHHOCTH JKUBBIX 00BEKTOB;
— OCO3HaHHE [IEHHOCTH 3JJ0POBOT0 M O€30IacHOr0 00pa3a KHU3HHU;

— (hopMUpPOBaHHE OCHOB SKOJIOTUYECKON KYJIbTYPBI.

2.2. Copep:xanue nporpammsl «buosiorus. ’Kusoii opranusm. 6 kiaace» (35 4., 1 4. B Hee110)
Pa3pnen 1. CtpoeHne u CBOMCTBA *KUBBIX OPraHu3moB (12 4)
Tema 1.1. Ocnognuie ceoiicmea yncugvlx op2arnuzmos (1 1)

MHoroo6pa3He JKUBBIX OPraHU3MOB. OCHOBHBIE CBOMCTBA >KUBBIX OpTraHHU3MOB: KJIECTOYHOC CTPOCHUCE, CXOHHBIﬁ XUMHAYCCKHM COCTaB, o0MeH
BCIICCTB U DHCPIrUn, MUTAHUC, IBIXaHUC, BBIACIICHUC, POCT U PA3BUTHUC, PASAPA)KNUMOCTDb, ABMIKCHUC, PA3MHOKCHHUC.

Tema 1.2. Xumuueckuit cocmaeg kiemox (2 1)

ConepxaHne XMMHUYECKUX 3JIEMEHTOB B KJeTke. Bopa, Apyrue HeopraHnyeckue BELIECTBA, MX pOJIb B >KU3HEIEATEIBHOCTH KIIETOK.
Opranuyveckrie BemeCTBa: OCIKH, )KUPHI, YTIICBOIbI, HYKJICHHOBBIC KHCIOTHI, HX POJIb B KIIETKE.
Jlabopamopuvie u npakmuyeckue pabomol

JlaboparopHast pabota Nel OmnpeneneHne coctaBa CEMsIH MIIICHUIIBL.

Tema 1.3. Cmpoenue pacmumenvHoi u Hcugomuou kiemok. Knemka - ycugaa cucmema (2 )

Knerka— snemeHTapHas eanHuUIA *KUBOro. besbsiepHbie U aaepHble Ki1eTku. CTpoeHne u GyHKIMM SApa, HUTOIUIa3Mbl U €€ OpraHOUI0B.
XpOMOCOMBI, UX 3Ha4YCHHE. Pa3nuuns B CTpOEHUM PACTUTENIBHON U )KUBOTHOU KJIETOK.
Jlabopamopnvie u npakmuyeckue pabomul

JlaboparopHast pabota Ne2 CtpoeHHe KIIE€TOK KUBBIX OPraHM3MOB (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 1.4. /lenenue knemok (1 u)

Z[eJ'ICHI/Ie— Ba)KHEHIIIEE CBOMCTBO KJICTOK. 3HAUCHHE ACJICHUA JIA POCTa U Pa3BUTUSA MHOT'OKJIICTOYHOTO OpraHuU3Ma. I[Ba THUIIa ACJICHUSI.

I[CJ'ICHI/IG— OCHOBA PAa3SMHOXCHUA OpPTraHHU3MOB. OCHOBHBIE THIIBI JCJIICHUSA KIICTOK. Muto3. OCHOBHBIE 3TaIlbl MHUTO3a. CYHIHOCTI) Melo3a U ero
OMOJIOrnYeCcKoe 3HAUYCHHE.

JleMoHCTpanusg
Muxkpomnpenapat «Muto3». Mukpomnpenapatsl XpOMOCOMHOTO Ha0Opa 4eTI0BEeKa, )KUBOTHBIX M PACTCHHIA.

Tema 1.5. Tkanu pacmenuni u ycugomnurx (1 1)

[TonsiTue «TkaHby. KineTouHbie 2IeMEHTHI M MEXKIETOYHOE BEIIECTBO. THIBI TKaHEH pacTeHUH, X MHOT000pa3ne, 3HauYeHHuEe, 0COOCHHOCTH
cTpoeHwus. TUTbI TKaHe! )KUBOTHBIX OPTaHU3MOB, UX CTPOCHUE U (PYHKIIHH.

Jlabopamopuvie u npakmuyeckue pabomuol

JlaboparopHast pabota Ne 3TkaHU KUBBIX OPTAaHU3MOB.




Tema 1.6. Opzanvl u_ cucmemvl opzanog (3 49)

ITonstue «opran». Opransl IIBETKOBOr0O pacTeHMs. BHelHee ctpoeHne u 3HaueHue KopHs. KopHeBble cuctembl. BugonsmeHeHus: KOpHeEN.
Crtpoenue u 3Hauenue noodera. [louka— 3auatounsiii mober. Ctebenp Kak oceBoil opraH moOera. [lepensmkenue BemiecTB mo credmro. JIucr.
Crpoenue u Gpynkuun. [Ipocteie u crnoxxubie UCThs. L{BETOK, ero 3HaueHue U CTpOSHUE

(OKOJIOLBETHUK, ThIYMHKH, necTuku). Couerus. [1moapl, ux 3HaueHue u pazHoodOpaszue. CTpoeHHE CEeMSIH OJHOJIOJIBHOTO U JIBYAOJIBHOIO

paCTCHHﬁ. CucreMbl OpTraHoOB. OCHOBHBIC CHCTEMBI OpraHoB JKUMBOTHOI'O OpraHu3Ma: IMMUIICBAPUTCIIbHAA, OIIOPHO-ABUIATCIIbHAA, HCPBHAA,
OHAOKPHUHHAas, pa3MHOXKCHUS.

Jlabopamopuvie u npakmuyeckue pabomul
JlabGopaTtopHas padota Ne 4 Pacio3HaBaHH€e OpraHOB pacCTCHUH U )KMBOTHBIX.

Tema 1.7. Pacmenus u dyicugomuule KaxK yenocmusle opzanuzmusl (1 4)
B3anMoCBs3b KIETOK, TKAaHEN U OPTaHOB B OpraHu3max. JKuBble OpraHU3Mbl U OKPYIKAKOLIas Cpe/a.

Koumponvnvie u nposepounvie pabomoi
KonTponbnas padota Ne 1 «CtpoeHue KUBbIX OPraHU3MOBY

IIpenmeTrHble pe3yJibTAThl 00yYeHH S

Yuawuecs oonowcnvl 3nams:

—CyTh TOHATUN U TEPMUHOB: «KIIETKa», «AIPO», «MeMOpaHa», «000I0UYKay, «IIACTUIAY, «OPTAHOUI», «XPOMOCOMAaY, «TKaHb», «OPraHy,
«KOPEHb», «CTEOCINbY, <JIUCT», «IOUYKa», «IBETOK», «IUIOM», «CEeMs», «CHUCTeMa OpPraHOBY», «IHILNEBAPUTEIbHA CHCTEMa», «KPOBEHOCHAs
CUCTEMa», «IbIXaTelIbHAs CHCTEMa», «BBIJACIHMTEIIbHAS CHCTEMa», «OIOPHO-JIBHTaTejbHas CHCTEMa», «HEPBHAs CHCTEMay», <«IHJIOKPUHHAS
CUCTEMAa», PaA3MHOKEHUEY;

—OCHOBHBIE OPTaHOUIbI KJIETKHU, TKAHU PACTEHUN U )KMBOTHBIX, OPTaHbl U CUCTEMBI OPIaHOB PACTEHUH U JKUBOTHBIX;

—4TO JISKUT B OCHOBE CTPOCHUS BCEX KUBBIX OPTAHU3MOB;

—CTpOEHHUE YacTell modera, OCHOBHBIX OPTaHOB U CUCTEM

OpraHOB )KMBOTHBIX, YKa3bIBaTh UX 3HAYEHUE.

Yuawueca oonscner ymemo:

—pacrno3HaBaTh W TMOKa3bIBaTh Ha TaONMIIaX OCHOBHBIE OPTaHOWIbI KJIETKH, PACTUTEIbHBIE M KMBOTHBIE TKaHU, OCHOBHBIE OpTaHbl H
CHUCTCMbI OpTraHOB paCTeHI/Iﬁ " ) KUBOTHBIX,

—MHCCIIEI0BAaTh CTPOCHHE OCHOBHBIX OPTAaHOB PACTEHUS;

—YyCTaHaBJIMBAaTb OCHOBHBLIC YCPThI pa3INird B CTPOCHHUU paCTI/ITeJ'IBHOI\/'I U KUBOTHOH KJICTOK,

—YyCTaHaBJIMUBATh B3aUMOCBSI3b MEX]Iy CTPOCHUEM TTo0era 1 ero GyHKIUsIMHU;

—HCCIIeIOBATh CTPOCHHE YacTel 1modera Ha HaTypalbHBIX 00BEKTAX, OMPEACIATh NX Ha TaOJIHIIaX;

—000CHOBBIBATh B&YKHOCTh B3aIMOCBSI3U BCEX OPTAaHOB U CUCTEM OPTaHOB ISl 00ECTIEUeHUS IIETOCTHOCTH OpPraHu3Ma.

Memanpeomemmwie pe3yiomamot 00y4eHus

VYyamuecs 10TKHbBI YMETh:

—paboTaTh C JOMOTHUTEILHBIMA UCTOYHUKAMU UH(POPMAITUH;
—1aBaTh OMPECICHUS;



—paboTaTh C OMOJOTUYECKUMH OOBEKTAMH.
Pa3nen 2. 7KuzHeaessTeIbHOCTh OpraHusMoB (19 )

Tema 2.1. Ilumanue u nuwiesapenue (2 4)

CymHocTh MNOHATHS «nUTaHUE». (OCOOEHHOCTH NHUTAHMUSI pacTUTENbHOrO opranusma. llouBeHHoe nuTanue. BozngymHoe nuTanue
(potocunTe3). OCOOEHHOCTH MUTAHUS XKUBOTHBIX. TpPaBOsIHbIE KUBOTHBIC, XUIIHUKH, TPYNOE/Abl; CUMOMOHTBI, Mapa3uTsl. [IuieBapenye u ero
3HayeHne. OCOOEHHOCTH CTPOCHUS MUIEBAPUTEIBHBIX CUCTEM XUBOTHBIX. [TuieBaputenbHbie (hepMEHTH M UX 3HAYCHHE.

JlemoHCcTpanys

JlelicTBUE JKeIlyIOuYHOro coka Ha Oemnok. JleWcTBue ciaroHBl Ha Kpaxmai. OmNbITHL, JO0Ka3bIBaloOIIMEe OOpa3oBaHME Kpaxmalla Ha CBETY,
HOTJIOIEHHUE YTIEKUCIIOrO I'a3a JUCThIMH, POJIb CBETA U BOJbI B dKHU3HU PAaCTEHUI.

Tema 2.2. /lvixanue (2 1)

3HavyeHue AbIXxaHusA. Poiib KHUCIOpoAa B MpoOIEcce paclICIICHUs] OPTaHUYECKUX BEIIECTB U OCBOOOXKEHUS dHEpruil. [[pixaHue pacTeHuid.
Ponb ycrbull 1 yedeBMYEK B IbIXaHUM pacTeHUM. J{pIxaHue )kMBOTHBIX. OpraHbl IbIXaHUS dKUBOTHBIX OPraHU3MOB.
JleMoHCTpanus

OHLITBI, HWIUTIOCTPUPYIOIHUE AbIXaHUC MTPOPACTAOINX CEMAH; AbIXaHUC KOpHeﬁ; 06Hapy>1<eHHe YIUICKHUCIIOTO I'a3a B BbIABIXa€MOM BO3yXC.

Tema 2.3. Ilepedsusicenue seuwrecme 6 opzanuszme (2 4)

[lepenoc BemecTB B opranusme, ero 3HaueHue. llepensBuxenue BemecTB B pacTeHMH. OCOOEHHOCTH CTPOEHMSI OpraHOB pacTEHHUH,
obecreynBaroIUX Mpoliecc nepeHoca Beuiects. OCOOEHHOCTH MepeHoca BEIIECTB B OpraHu3Max *UBOTHBIX. KpoBeHOCHas cucrema, e€ cTpoeHue
u ¢pynkuuu. ['emonmumpa. Kposs 1 e€ cocraBHbIC 4acTH (TU1a3Ma, KIETKA KPOBH).

JemoHcTpanys

OnpIT, WUTIOCTPUPYIOUINH MyTH NEPEIBUKEHUSI OPraHUYECKUX BEIIECTB MO cTedt0 pacTeHus. MukpomnpenapaTtsl «CTpoeHue KJIETOK KPOBU
aarymkn» U « CTpoeHue KIETOK KPOBH YETI0BEKay.

Jlabopamopnvie u npakmuyeckue pabomul

JIaGoparopHast pabota Ne S [lepeaBurkeHre Bo/ibl U MUHEPAIBHBIX BELIECTB MO CTEOIIO.

Tema 2.4. Bvioenenue. Qomen geuwiecme u ynepeuu (2 1)
Ponb BBIIACJICHHA B MMPOLECCE KUBHCACATCIIBHOCTU OPraHU3MOB. HpOI[YKTI)I BBIACIICHUA Y paCTeHI/Iﬁ U )KXUBOTHBIX. BI)I}ICJ'IGHI/IG y paCTeHHﬁ.
Brigenenue y xuBOTHBIX. OCHOBHBIE BBIIEIUTEIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIECTB U SHEPTUU.

Tema 2.5. Onopuvie cucmemot (1 9)

3HavYeHNE OMMOPHBIX CUCTEM B )KU3HHU OpraHn3MoB. OTIOpHBIE CUCTEMBI pacTeHUH. OTIOPHBIE CUCTEMBI )KUBOTHBIX.
JleMoHCcTpaus

CkeneTsl MIIEKOIUTAIONINX. Pactinnnl kocTed. PakoBHHEI MOTIOCKOB. KoNIeKInyn HaceKOMBIX.

Jlabopamopuvie u npakmuyeckue pabomol

JlabopaTtopHas padota Ne 6 PaznHooOpa3re OmOpHBIX CHCTEM KUBOTHBIX.

Tema 2.6. /leusxcenue (2 )




JIBroKkeHre KaK Ba)KHEWIas 0COOCHHOCTh KMBOTHBIX OPraHW3MOB. 3HAUCHUE JBUTATEIBHOW aKTUBHOCTH. MeXaHU3MBbI, 00ECIIeUYnBAIOINE
ABUXKXCHUC )KUBBIX OpFaHI/IBMOB.

Jlabopamopnvie u npakmuueckue pabomol

JIaGoparopnas padota Ne 7 JIBmkenue nHpy30puu Ty(eabKu U JOXKIEBOTO YEPBSI.

Tema 2.7. Pecynayus npoueccos ycusnedeamensviocmu (2 1)
XKuznenesTenbHOCTh OpraHu3mMa U €€ CBs3b C OKpyXkarwolued cpenoil. Perynsuus mnponeccoB XKU3HEIACSATEIbHOCTH OpPraHU3MOB.
Paznpaxumocts. HepBHas cuctema, 0coOeHHOCTH cTpoeHHs. Peduieke, HHCTUHKT.

Tema 2.8. Pazmnoscenue (2 )

buonoruueckoe 3HaueHue pasMHOXeHHs. Bunubl pazmHokeHus. becronoe pa3MHOKEHHE >KMBOTHBIX (J€JIEHHE MPOCTEHUIINX, TOYKOBAaHUE
runpbl). becrionoe pasmuoxkenue pacrenuil. IlomoBoe pasmHokeHue opranu3mMoB. OCOOEHHOCTH MOJIOBOTO Pa3MHOXEHHUsS >KUBOTHBIX. OpraHbl
pasmHokeHus. [lomoBeie kinetku. OmmomorBopenue. [lomoBoe pasmuokeHue pacteHuit. OnblieHue. J[BoitHoe ormomoTrBopeHue. OOpa3oBaHue
IJI0OJIOB U CEMSH.

JleMoHcTpanms

CriocoOb1 pa3MHOXKEHHS pacTeHUi. Pa3HooOpasue u cTpoeHne COBETHH.

Jlabopamopuvie u npakmuyeckue pabomuol

JlaboparopHast pabora Ne 8 BereraTuBHOE pa3MHOKCHHE KOMHATHBIX PACTCHHIA.

Tema 2.9. Pocm u pazeumue (2 )

Poct u paszButue pacrenuil. UnauBuayansHoe passutue. Pacnpocrpanenue miooB U ceMsiH. COCTOsHUE MOKOS, €ro 3HaYeHHUE B JKU3HU
pacteHuii. YcioBus npopacranus cemsH. [luranue u poct npopoctkoB. OCOOEHHOCTH Pa3BUTHUS JKUBOTHBIX OPraHu3MoB. PazBurtue 3apojpiiia (Ha
npuMepe JaHieTHuka). [loctamOproHanbHOe pa3BUTHE )KUBOTHBIX. [IpsiMoe U HenpsiMoe pa3BUTHE.

JlemoHCcTpanys

CriocoObI pacripocTpaHeHHs IUI0A0B U ceMsiH. [Ipopactanue ceMsH.

Jlabopamopnvie u npakmuyeckue pabomul

JIaGopatopHas pab6ota Ne 9 [Ipsimoe u HenpsiMoe pa3BUTHE HACEKOMBIX (Ha KOJUIEKLIMOHHOM MaTepHale).

Tema 2.10. Opzanusm Kak edunoe yenoe (1 4)
B3aumocBsI3p KJI€TOK, TKaHE W OpraHoB B opraHusme. PerynstopHas AesTeIbHOCTb HEPBHOW U TyMopanbHOW cucteMm. OpraHusm
(GYHKIMOHMPYET Kak efuHoe 1esoe. OpraHu3M — LeJI0CTHas OMOJIOrHYecKas cucTeMa.

Konmponvhvie u nposepounvie padomol
KonTponbnas padota Ne 2 «KuzHenesTenbHOCTh OpraHu3MOB

IIpeameTHbIe pe3ybTaThl 00yYeHUS

Yuawuecs dondicnol 3name:

—CyTb MOHATUH U TEPMHHOB: IIOYBEHHOE NMUTAHME», «BO3AYIIHOE MUTAHHUE», «XJOPOIUIACT», «(POTOCUHTE3», IIUTAHUEY, «JIBIXaHHE»,
«TPAHCHOPT BEILIECTBY», «BBIICICHUEY, JIUCTOMAA», KOOMEH BEIIECTBY, «XOJOJHOKPOBHbIE KUBOTHBIEY, «TEIUIOKPOBHBIE )KUBOTHBIE», «OIOpPHAs
CHCTEMa», «CKEJIET», «ABMKEHHE», «Pa3fApakUMOCTby», «HEPBHAs CHCTEMa», «IHIOKPUHHAS CHCTEMa», «PeQUIEKC», «Pa3sMHOKEHHE», «II0JIOBOE



pPa3sMHOXKCHHEY, «OECIONIoe Pa3MHOKECHHE), KITOUYKOBAHUEY, «TepMapOIuT», «OIUIOAOTBOPCHUEY, «OIBUICHHE», «POCT», «PAa3BHTHE, IIPSIMOE
pPa3BUTHE», KHETIPSIMOE PA3BUTHEY;

—OpTraHbl U CUCTEMBI, COCTABIISIONINE OPTaHU3MbI PACTEHHSI U YKHBOTHOTO.

Yuawuecs 0ondxcnvl ymems:

—OMpeACITh U TIOKa3bIBaTh HA Ta0JIUIE OPTaHbl K CUCTEMBI, COCTABIISIONINE OPTaHU3MbI PACTEHUH U )KHUBOTHBIX;

—OGT:SICHSITL CYITHOCTb OCHOBHBIX IIPOLCCCOB JKUSHCACATCIIBHOCTU OPraHu3MOB;

—000CHOBBIBATh B3aUMOCBSI3b ITPOIECCOB JKU3HEACATEIIEHOCTH MEKIY COOOH;

—CpaBHUBATL IMPOLECCCHI JKUZHCACATCIIbHOCTU PA3JIMYHBIX OPIraHU3MOB;

—Ha0II01aTh 32 OMOJIOTUIECKUMHU TPOIIECCAMHU, OMTUCHIBATH UX, IEJIATh BHIBOJIBL;

—HCCIEeI0OBAaTh CTPOCHHE OTICIBHBIX OPTaHOB OPTaHU3MOB;

—(huKcUpOBaTH CBOM HAOJIIOJICHHSI B BUJIC PUCYHKOB, CXEM, TaOJIHII;

—C00ITI01aTh TIPaBUJIa TIOBEJICHUS B KAOMHETE OMOJIOTHH.

Memanpeomemmnuie pe3yibmamot 00yueHusn

VYyamuecs 1071KHbI yMETh:

—OpraHNU30BbIBATH CBOIO YUEOHYIO IEATEILHOCTD;

—IIJIAHUPOBATH CBOIO JIEATEIBHOCTH MO PyKOBOJCTBOM YUHUTENS (POIUTENEH);

—COCTAaBJIATH I1JIaH padoThI;

—Yy4acTBOBaTh B IPYyMIOBOIl paboTe (Mamnas rpyIna, Kjaacc);

—OCYIIECTBIIATH TIOUCK JOTIOTHUTEIbHOM HHPOPMALINU Ha OYMa)KHBIX M SJIEKTPOHHBIX HOCHTEIIAX;
—paboTaTh ¢ TeKCTOM maparpada u ero KOMIOHEHTaMU;

—COCTAaBJIATH IIJIaH OTBETA;

—COCTAaBJIATh BOMIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AETbHBIE CMBICTIOBBIC YaCTH, A€TaTh MOA3ar0J0BKHY;
—Yy3HaBaTh U3y4yaeMble OOBEKTHI Ha TAaOIUIIAX;

—OIIEHUBATh CBOM OTBET, CBOIO PadOTYy, a Takke padoTy

OJTHOKJIACCHUKOB.

Pa3nen 3. Opranusm u cpeaa (4 4)

Tema 3.1. Cpeda obumanun. @axmopwl cpedwvt (1 1)

Brnusinue ¢akTopoB HEXXUBON MPUPOIBI (TEMIIEPATYPhl, BIAXKHOCTH, CBETA) HA KUBbIE OpPTaHU3MBL. B3aMOCBSI3H KUBBIX OPraHU3MOB.
JlemoHCcTpanys

Komnnekuuu, nimocTpUpyONIHe YKOJIOTHUECKUE B3aUMOCBSI3H KUBBIX OPTraHN3MOB.

Tema 3.2. Ilpupoonsie cooduecmea (1 1)

[Ipuponnoe coobmecTBo. Dxocuctema. CTpyKTypa U CBS3U B IPUPOTHOM coodmecTBe. Llenn muranms.
JleMoHcTpanms

Mopenu SKOTOTUYECKHX CUCTEM, KOJUICKITUH, WILTIOCTPUPYIOITUE MUIIEBBIC [IETTH U CETH.

IIpeameTHbIe pe3ybTaThl 00yYeHUS



Yuawuecs oonorcnvl 3namo:

—CyTh TOHSATHA M TEPMHUHOB: «cpena OOMTaHUs», «(PAKTOPBI CPenbD», «(PaKTOPbl HEKHBOW MPHPOIBD», «(PAKTOPHI KUBOW MPUPOIBD»,
«TUIIEBbIE LENN», IHIIEBBIE CETUY, «IIPUPOTHOE COOOIIECTBOY», «IKOCUCTEMAY;

—KaK TOT WIX UHON (aKTOp CpPebl MOXKET BIIHATH HA )KUBbIE OPraHU3MBI,

—XapakTep B3auMOCBA3EH MEX/y KUBBIMH OpraHU3MaMU B IIPUPOJIHOM COOOIIECTBE;

—CTPYKTYpY IPUPOIHOTO COOOIIECTBA.

Memanpeomemnuie pe3ynvmantvl 00yueHus

Vuawuecs 0ondicnol ymems:

—Oprainu3o0BbLIBATHL CBOIO yqe6HyI0 ACATCIIbHOCTD,

—IUTAaHUPOBATH CBOIO JAEATEILHOCTD MO PYKOBOACTBOM

yuaurens (poautenei);

—COCTAaBJIATh IUIaH PaOOTHI;

—Yy4acTBOBAaTh B IPyNIOBOI paboTe (Majas rpyIna, Kjiacc);

—OCYIIECTBIISATH MOUCK JOTOIHUTEIbHON HHDOpMauy Ha OyMa)kKHBIX U 3JIEKTPOHHBIX HOCUTEIISX;
—paboTaTh ¢ TEKCTOM maparpada u ero KOMIOHEHTAMU;

—COCTAaBJISTh IUIAH OTBETA;

—COCTaBJIAAThb BOIIPOCHI K TCKCTY, p3.36I/IBaTI) €ro Ha OTACJIBbHBIC CMBICIIOBBIC YAaCTH, ACJIAaTh I1013ar0JIOBKH,
—Yy3HaBaTh U3yyaeMble OOBEKTHI Ha TAOJIUIIAX;

—OLIEHUBATh CBOM OTBET, CBOIO PalOTY, a TaKKe pabOTy OJJTHOKIACCHUKOB.

JInyHOCTHBIE pe3yJIbTaThl 00y4eHus

—®opMHpPOBaHNE OTBETCTBEHHOT'O OTHOILIEHHS K 00y4EHUIO;

—(opMupoBaHue MO3HABATEIbHBIX HHTEPECOB U MOTHBOB, HAIIPABJIEHHBIX HA U3yUEHUE MPOTrpamm;

—pa3BUTHE HABBIKOB OOYUYEHHS;

—(opMupoBaHuE COLMAIBHBIX HOPM U HaBBIKOB ITOBEACHUS B KJIacce, IIKOJIe, JOMa U JIp.;

—hopMupoBaHue 1 100poXKenaTeIbHbIE OTHOLIEHUS! K MHEHHUIO APYTOr0 YEJIOBEKa;

—(opmMupoBaHUe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHMM U COTPYJHHYECTBE CO CBEPCTHHUKAMH, YUHUTEISIMH, TOCTOPOHHUMU
JIOABMH B TIpoliecce yueOHOM, 001IeCTBEHHON U JPYToi NesITeIbHOCTH;

—O0CO3HaHHUE LEHHOCTH 3/I0POBOT0 U O€3011aCHOr0 00pa3a )KU3HH;

—OCO3HAHHE 3HAYCHUS CEMBHU B JKU3HU YEIIOBEKA,

—YBa)XXKUTEJIBHOE OTHOILIEHUE K CTAPIIMM M MIIAJIIIUM TOBapPHILAM.

2.3. Coaep:xanue nporpammsl «buosiorus. 7 kiaacc. MHOrooopa3sue sKMBbIX OPraHU3MOB
Conep:xkanue kypca. (70 yacos, 2 yaca B HeIeJI10)
Beenenne (3 uaca)

Mup XKUBBIX OPTaHU3MOB. Y POBHU OpPTaHU3AIMH U CBOMCTBA kMBOr0. OCHOBHBIE TON0KeHUs yueHus: Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpeE.
EcrecTBeHHas cuctema KMBOM MPUPOJIBI KaK OTPaKEHHE IBOJIONMH KU3HU Ha 3emute. LapcTBa ®KuBOM TPUPOIBI.



Pasznen 1

IapcrBo IIpokapnotsl (3 yaca)

Tema 1.1. MHoroo0pasue, 0COOCHHOCTH CTPOEHMS M NMPOUCXOKICHUE MPOKAPUOTHYECKHUX OPraHu3mMoB (3 yaca)

[Tpoucxoxaenue u HBoitonus Oakrepwit. OOIIME CBOHCTBA MPOKAPHOTUYECKUX OpraHu3MoB. MHoroobpaszue Gopm OakTepwuid.
OcoGenHoctu cTpoeHust OakTtepuaynibHON KieTku. [loHsTHe o THmax oOmeHa BemecTB y MpokapuoT. OCOOEHHOCTH OpraHu3alud U
KHU3HENIEATSTBHOCTH MPOKApUOT; PAcIpOCTPaHEHHOCTh M POJb B OMOIEHO3aX. DKOJOTHYECKash poJib M MEIUIIMHCKOE 3Ha4YeHHe (Ha mpumepe
npejcraBuTenel noauapcrsa Hacrosimue 6aktepun).

JemoncTpanus

CxemMbl BO3HMKHOBEHMsSI OIHOKJIETOUHBIX JYKapHUOT, MHOTOKJIETOYHBIX OpPraHM3MOB; pa3BUTHE LAPCTB pPACTEHUH U IKUBOTHBIX,
MPEJICTaBICHHBIX B yueOHUKe. CTpoeHHE KICTOK Pa3IMuHbIX MpoKaproT. CTpoeHue u MHOroodpasue 6akTepuil.

Ocnoguvie nousmus. beabsaepubie (MPOKAPUOTUYECKUX) KIETKU. DYKapUOTUUYECKHE KIETKH, UMEIOLINE OrpaHUYeHHOE 000JIOUKON SIpO.
Krnetka — aneMeHTapHast CTpYKTYpHO-(QYHKIIMOHAIBHAS €TUHUIIA BCETO KUBOTO.

Ymenus. OOBACHATH C MaTEPUATUCTUYECKUX MO3UIUI MPOoIecC BOZHUKHOBEHUS KU3HU Ha 3eMJie KaK €CTECTBEHHOE COOBITHE B IIETH
HBOJIIOIMOHHBIX MPeoOpa3oBaHUN MAaTepUH B LEJIOM. XapaKTepHU30BaTh OCOOCHHOCTH OPTaHM3AIUHU KIETOK IMPOKAPUOT, aHAIU3UPOBATH MX
pouib B OuonieHo3ax. [IpuBoauTh mpuMepsl pacopoCTPaHEHHOCTH MPOKAPHOT.

Pa3nea 2. LlapcTBo I'pudsl (5 vacos)

Tema 2.1 O0mas xapakrepuctuka rpu6os (3 uaca)

[Tpoucxoxknenue wu 2BomouUs TrpudboB. Ocobennocmu cmpoenusi Kiemok 2pubos. (OcCHO8Hble uepmbl Op2aHU3AYUU
MHO20KIemounsvlx 2epubos. Omoenvi. Xumpuouomuxoma, 3ucomuxoma, Ackomuxkoma, bazuouomuxoma, Omuxoma, epynna
Hecoseputennvle epubvr. OCOOCHHOCTH KU3HEIEATEIbHOCTH U pacnpocTpanenue. Poibs rpuboB B OMOIIEHO3aX U X035WCTBEHHON JesATEeIbHOCTH
YeJIoBeKa.

JemoHcTpanus.

CxeMblI CTpoeHUsI TTpecTaBuTeNel Pa3imiHbIX cucTeMaTndeckux rpymm rpuooB. Pasnuynsie npeacraButenu napersa ['pubsl.  Ctpoenne

TJIOJIOBOTO TeNa NUISIIOYHOTO Tprba.

Jlabopamopnas paboma

Crpoenue miecHeBoro rpuda mykopa®*.

PacnioznaBanue cbeJOOHBIX U SAOBUTHIX IPUOOB*.

Tema 2.2 JInmaiinuku (2 yvaca)

[Tonsitue o cumOmoze. OOmas XapaKTePUCTHKA JIMIIAWHUKOB. THITBI CIIOCBUII JIMIIAHHUKOB; OCOOEHHOCTH KU3HEIEATEIBHOCTH,
pacpOCTPaHEHHOCTD U DKOJIOTHYECKasi POJIb JTUIIAITHUKOB.

Hemonctparnus. CxeMbl CTPOCHHSI TUIITAHUKOB. Pa3muyHbIie MpeCTaBUTENH JTUITAHHUKOB.

OcnosHnvle nonamus. lapctBa >xuBoil mpupoasl. JlosaepHble (MPOKapHOTHYECKHE) OpPTraHU3Mbl; OakTepuu, MAHOOAKTEPHUU.

DyKapHOTHYECKHE OPTaHU3Mbl, UMEIOIINE OTPAHNIEHHOE 000IOUKOH SIpO.

Ymenusi. OOBACHITH CTpOCHHE TPUOOB U JHINAWHUKOB. [IpUBOAUTH MPUMEPHI PACIPOCTPAHEHHOCTH TPHUOOB U JIMIIAWHUKOB U

XapaKTeprU30BaTh UX POJIb B OMOIIEHO3aX.

Pazgen 3

HapcrBo Pacrenus (16 uacos)

Tema 3.1. O0masa xapakrepucruka pacrenuii (1 uvac)



PacTtutenpHblii OpraHu3M Kak IeJI0CTHass cuctema. KieTku, TKaHW, OpraHbl M CHCTEMbl OpraHoB pacTeHuil. Perynsuus
KUZHEEATCIIbHOCTH pacTeHUi; GUTOropMoHbl. OCOOEHHOCTH KU3HEACITETLHOCTH paCcTeHUN; OTOCHHTE3, MUTMEHThI. CHCTEMAaTHKa pacTeHU;
HU3IIME U BBICIINE PACTEHHUS.

JeMmoHcTpanus.

Pucynku y4yeOHHKa, MOKa3bIBAIOIIME OCOOCHHOCTH CTPOCHUS U >KM3HEAEATEIbHOCTH Pa3IMYHBIX IPEICTaBUTENEeH IapcTBa PAacTEHUU.
CxeMbl, OTpakaroIIrue OCHOBHBIE HAIIPABIICHHS YBOIIOLMH PACTUTEIbHBIX OPTAaHU3MOB.

Tema 3.2. Huzmmue pacrenus (2 uaca)

Bonopocnu kak npeBHelmas rpymnmna pactenuii. O0mas xapakTepucTuka Bogopocieir. OcodbeHHocTr cTpoeHus Tena. OJHOKIETOYHbBIE
MHOTOKJIETOYHBIE BOJOpOcian. MHorooOpa3ue Boaopocieil: oTaensl 3eieHble Bogopociu, bypeie u Kpacubeie Bomopocnu. Pacnpoctpanenue B
BOJIHBIX U Ha3€MHBIX OHMOLIEHO3aX, IKOJOrhuuecKas pojib Bojgopociei. [IpakTuyeckoe 3HaueHue.

HemoHcTpanus. CxeMbl CTPOEHUS BOAOPOCIEH pa3IMYHbIX OTAEIOB.

Jlabopamopnas paboma

W3ydeHne BHEUTHETO CTPOCHUS BOAOPOCTEH™.

Tema 3.3. Boiciiue pacrenus (5 uacos)

[Tpoucxoxaenne U oOmas XapakTepUCTHKA BBICIIUX pacTeHuil. OCOOEHHOCTH OpraHM3alllud M WHAMBHIYAIbHOTO PAa3BUTHUS BBICHIMX
pacTeHuil.

Cnopossle pactenust. O01as XxapakTepUCTHKA, IPOUCXOXKICHHUE.

Otnen MoxoBHIHEIC, 0OCOOCHHOCTH OpTaHHU3AINH, )KU3HEHHOTO [UKJIA. PacipocTpaHeHue U poiib B OMOIICHO3aX.

Otaen [InaynoBuaHbIie; 0COOEHHOCTH OpraHU3AlIUU, KU3ZHEHHOTO IMKIIA. PactpocTpanenue u poiib B OMOIEHO3aX.

Otaen XBOIIEBUIHBIC; 0COOCHHOCTH OPTaHU3AINH, KU3HEHHOTO ITUKJIA. PacrpocTpanenue u poib B OMOIICHO3AX.

Otpen IlanmoporHukoBuiaHble. IIpoucxoxkaeHne W OCOOCHHOCTH OpraHW3allUd NANOPOTHUKOB. JKW3HEHHBIH LHUKI IMaroOpOTHUKOB.
PacmipocTpaneHre manopoTHUKOB B MPUPO/JIE M KX POJIh B OMOIIEHO3aX.

HemoncTpanusi. CxeMbl CTPOCHUS M XKHM3HEHHBIX IIUKIOB MXOB, XBOIIEH U IJayHOB. PazninuHble MpecTaBUTENN MXOB, MJIAYHOB U
xBoiei. CXeMbl CTpOSHHsI TaOPOTHUKA; APEBHHUE MArOPOTHUKOBHUAHBIE. CXeMa TIIeHa pa3BUTHUs MANoOpOTHHUKA. Pa3nuuHbie MpeacTaBUTENN
MarlOPOTHHUKOB.

Jlabopamopuas paboma

M3ydeHne BHEIIHETO CTPOCHUST MXOB™*.

N3ydeHne BHENTHETO CTPOCHMSI TTAITIOPOTHUKA™.

Tema 3.4. Ornen INostocemennbie pacrenus (2 uaca)

[IpoucxoxaeHne u OCOOEHHOCTHM OpPTraHHW3aIlMM TOJIOCEMEHHBIX PpACTEHUM;, CTpOEHUE Tela, >KU3HEHHbIE (OPMBI TOJOCEMEHHBIX.
MHuoroo06pasue, pacrpocTpaHEHHOCTh TOJIOCEMEHHBIX, UX POJIb B OMOIIEHO3aX U MPAKTHUECKOE 3HAUCHUE.

JeMoHcTpanus.

CxeMblI CTpOEHHSI TOJIOCEMEHHBIX, IUKJI PA3BUTHUS COCHBL. Pa3inuHble MpeCTaBUTENN TOJTOCEMEHHBIX.

Jlabopamopnas paboma

W3ydenne MHOT00Opa3us rOIOCEMEHHBIX PACTEHUN™.

Tema 3.5 Oraen IMokpbiTocemennbie (LBeTkoBbie) pacTtenus (6 uacos)

[TpoucxoxaeHne u 0COOEHHOCTH OpPTaHU3AlUU MOKPHITOCEMEHHBIX PACTCHHI; CTPOCHHE Teja, KU3HEHHbIE (POPMBI MOKPHITOCEMEHHBIX.
Kmaccer OmnomonbsHbie W JIByZONBHBIE, OCHOBHBIE ceMeiicTBa (2 ceMelcTBa OIHOMOJNBHBIX M 3 CEeMEHCTBAa JBYAOJBHBIX PACTCHUN).
MHuoroo0pasue, pacripocTpaHEHHOCTh I[BETKOBBIX, UX POJIb B OUOIIEHO3aX, B )KU3HH YEJIOBEKA U €r0 X031iCTBEHHOU NesSTeIbHOCTH.

JleMoHCcTpanus.



Cxema CTpoeHHMS LBETKOBOIO pAacTeHHs; CTPOEHHs LBeTKa. L{MKi pa3BUTHUS IBETKOBBIX pAcCTeHM (IBOITHOE OIUIOAOTBOPEHUE).
IIpeacraBureny pa3anyHbIX CEMEMCTB IIOKPBITOCEMEHHBIX PACTCHUM.

Jlabopamopuvie u npakmuueckue pabomsi

W3ydenue cTpoeHHs MOKPHITOCEMEHHBIX PACTCHHI™.

OcHoenvle nousmusi. PacturenpHbiil oprann3m. Huzmme pactenus. Otaensl pacTeHUN. 3eaeHble, Oypble B KpacHbIC BOJIOPOCIH.

Mxu, 1ayHbl, XBOIIX, TAOPOTHUKH; )KU3HEHHBIN IUKII; CHOPO(UT ¥ raMeTO(UT.

['onoceMeHHbIe pacTeHUS; 3HaUE€HUE TOSBICHUS CEMEHH; )KM3HEHHBIHN IIUKJ COCHBI; CIOPOGUT U TaMeTOPUT.

Bricine pacrenus. Otnensl pacteHuil. IlokpelToceMeHHBIE pacTEHMs; 3HAUEHUE IMOSBJICHUS IJI0Ja; >KM3HEHHBIM LMK LIBETKOBOTO
pacTeHust; cnopoduT U raMeTopuT.

Ymenus. OOBSACHAT, OCOOCHHOCTH OpraHU3allMM KJIETOK, OPraHOB M TKaHedl pacreHuid. [IpuBOIUTH MpUMeEpHl PacHpOCTPAHEHHOCTH
BOJIOPOCIIEH, CIIOPOBBIX, TOJIOCEMEHHBIX U IIBETKOBBIX PACTEHUN U XapaKTEPU30BaTh UX POJIb B OMOILIEHO3aX.

Pa3gea 4.

HapcrBo JKuBotHbie (38 uacos)

Tema 4.1. O0mas xapakTepucTUKA :KUBOTHBIX (1 uac)

JKuBOTHBI OpraHu3M Kak IeJocTHas cuctema. KieTku, TKaHW, OpraHbl M CHUCTEMbl OpPraHoB JKUBOTHBIX. Perymsauus
KU3ZHEACSITEIbHOCTH JKUBOTHBIX; HEPBHAsh W SHAOKpUHHAs peryisiuun. OcoOEHHOCTH XU3HEAEATEIbHOCTH >KUBOTHBIX, OTIMYAIONIMNE MX OT
MpEeACTaBUTEINEN IPYTrUX LApCTB )KUBOU Npupojibl. CHcTeMaTUKa KUBOTHBIX; TAKCOHOMUUYECKUE KaTETOPUH; OJHOKJIETOYHBIE U MHOTOKJIETOYHbIE
(Oecro3BOHOYHBIE U XOP/IOBBIC) KHUBOTHEIE.

Tema 4.2. IloquapcTtBo OxHOKIEeTOUYHBIE (2 Yaca)

OOmass xapakTepucThKa mpocTeimux. KioeTrka OJHOKJIETOYHBIX XHBOTHBIX KaK IIEJIOCTHBIA OPTraHU3M; OCOOCHHOCTH OpraHU3aIuu
KJIIETOK MPOCTCHINNX, CHENHAIbHBIC OpPraHOWABL. Pa3HOOOpa3We NpOCTeWIIMX M WX pOJb B OWOIEHO3aX, >KHU3HW YeJIOBEKAa U €ro
XO3SIUCTBEHHOM JIESITETLHOCTH.

Tun CapxosxceymukoHocyvl, MHO2000pa3zue Gopm capkoOo8bIX U H2YMUKOBDIX.

Tun Cnoposuku, cnopoguku — napazumel yeiogeka u dxcugomusix. Ocobennocmu opeanuzayuu npeocmagumere.

Tun Ungyzopuu. Mnozoobpasue ungysopuii u ux poiv 8 bUOYyeHo3ax.

Hemonctpanus. CxeMbl CTpoeHHUs aMeObl, SBIJICHBI 3esIeHol U nHpy30pun Tyenbku. [IpencTaButens pa3iuyHbIX TPYII OJTHOKIETOYHBIX.

Tema 4.3. IlonuapctBo MHorokierounsie (1 yac)

Obwasn xapakmepucmuka MHO2OKIEMOUHBIX JHCUBOMHBIX, MmMuUnbl cummempuu. Kremku u mKkaHu HUBOMHUBIX.
Ilpocmetiuiue MHoO2OKIemMOUHble — 2YOKU, UX PACNPOCMPAHEHUe U IKOT02UYecKoe 3HayeHue.

Jemoncrpanus. THITBI CAMMETPUN Y MHOTOKJICTOUHBIX KHBOTHBIX. MHOTOOOpa3ue ry0oK.

Tema 4.4. Tun Knmeunonosioctubie (2 uaca)

OCoOEHHOCTH OpraHW3allMi  KHUIIEYHOIIOJOCTHBIX. becrmoioe W T1ojioBoe pasMHOKeHHe. MHorooOpasue W pacmpocTpaHEHHUE
KHUIIIEYHOTIOJIOCTHBIX; THJIPOUJIHBIE, CIIU(OUIHBIE U KOPAJUIBL. POTh B MPUPOIHBIX COOOIIECTBAX.

JemoncTpamusa. Cxema CTpPOCHHS THAPHI, MEAy3bl U KOJIOHWUH KOPAJIOBBIX TOJHUIOB. broreHo3 kopamioBoro puda. BremHee u
BHYTpPEHHEE CTPOSHUE KUIIEYHOTIOJOCTHBIX.

Tema 4.5. Tun Ilnockue yepBu (2 uaca)

Oco0eHHOCTH OpraHu3aluy MIOCKuX depBel. CBOOOTHOKUBYIIME PECHUYHBIE YepBU. MHOrooOpasne pecHHYHBIX YepBeil U UX pOIb B
oworeHo3ax. [Ipucrmoco0IeHuss K mapa3suTH3My y TUIOCKUX YEpPBEH; KJIAaCChl COCANBIMKOB M JICHTOYHBIX 4depBel. [loHATHE O KU3HCHHOM



LMKJIE; LMKJIbl Pa3BUTHS MEUEHOYHOIO cocajblIMKa M Oblybero memHs. MHorooOpasue IUIOCKHX YepBeH-Mapa3suToB; Mephbl MPOPUIAKTUKU
napa3uTapHbIX 3a00JIeBaHHM.

Hemonctpanus. CXeMbl CTPOSHUsI TUNTIOCKUX YepBEH, BEAYIIUX CBOOOJHBINA M Mapa3UTUUECKHU 00pa3 KW3HHU. PazInvHbie mpeacTaBUTeNn
pecHUYHBIX YepBeld. CXeMbl )KU3HEHHBIX IUKJIOB MEYEHOYHOTO COCAIBIINKA U OBIYbEro IETHS.

Tema 4.6. Tun Kpyrabie yepBu (1 uac)

OcCoOeHHOCTH OpraHM3aluu KPYTJIBIX YepBel (Ha MpuMepe acKapuabl yesnoBedeckoii). CBOOOIHOXKUBYIIIME U MAPASUTHUYECKHE KPYTJIbIE
yepBu. L{uki1 pa3BUTHS ackapu/Ibl YeIOBEUECKOW; Mepbl IPOMUIAKTUKN aCKapua03a.

Hemoncrpanus. Cxema CTPOCHHUS M IIUKJI PAa3BUTHUS aCKApHUIbl YeI0BeUeCKoi. PazniuHbpie CBOOOTHOKUBYIIME U MapasuTHUecKue Gpopmbl
KpYTJIBbIX YepBEH.

Tema 4.7. Tun Koabuartbie yepBu (2 yaca)

OcoOeHHOCTH OpraHu3alMd KOJbYaThbIX 4YepBel (Ha MpuMepe MHOTOIIETHHKOBOTO 4YepBs HEpEeHbl); BTOpPUYHAs IMOJIOCTH Tela.
MHoroo0pa3ue KOJbYaThlX YepBeil; MHOTOIIETHHKOBBIE M MAJIOIIETHHKOBBIE KOJbYATHIC YEPBH, NMUSABKHU. 3HAUCHHE KOJbUATHIX YEpBEH B
OHoIIeHO3aX.

Jemonctpammsa. CxemMa CTpOEHHsS MHOTOIIETHHKOBOIO M MAaJIOHMIETMHKOBOTO KOJBYATBHIX dYepBeil. PasnuuHble mpencTtaBUTENd THIA
KOJIbYaThIX YEPBEH.

JlaGoparopHas padota

BHemnee ctpoeHue JOXKAEBOTO YepBsl.

Tema 4.8. Tun MoJtrocku (2 yaca)

Oco0OeHHOCTH OpraHu3alui MOJUTIOCKOB; CMEIIaHHas MOJIOCTh Tena. MHorooOpasue MOJITIOCKOB; Kiacchl bproXOHOTHX, TBYCTBOpUYATHIX U
TOJIOBOHOTHX MOJUTIOCKOB. 3HaYEHUE MOJUTIOCKOB B OMOIIeH03aX. POJIb B KU3HU YEIOBEKA M €ro XO3SHCTBEHHOW AEATEIbHOCTH.

Hemonctpanus. Cxema CTpoeHHS OpIOXOHOTHX, JBYCTBOPYATHIX U TOJOBOHOTHX MOJUIIOCKOB. Pa3nuuHble MpencTaBUTeNH THIA
MOJIITIOCKOB.

JlaboparopHas paboTta
BHemHee cTpoeHNE MOJUTIOCKOB.

Tema 4.9. Tun Ynenucronorue (7 uacos)

[TpoucxoxxaeHne 1 0COOEHHOCTH OpraHU3allii YIEHUCTOHOTUX. MHOrooOpasue 4ieHUCTOHOTHX; KJIacCchl paKoOOpa3HbIX, HayKOOOpa3HbIX,
HACEKOMBIX U MHOTOHOXKEK.

Knacc Pakoo6pa3nbie. OOmias xapakTepuCcTHKa Kjlacca pakooOpa3HbIX Ha MPUMEPE PEYHOro paka. Briciive u HU3IINE paku.
MHoroo6pa3ue 1 3HaueHHEe paKkooOpa3HBIX B OMOIEHO3aX.

Kmnacc ITaykoob6paznbie. O011ass xapakTepucTUKa MMaykooOpa3HbIX. [layku, CKOpOIUOHBI, Kieiu. MHOroo0pasue u 3HaUYeHHUE
ayKooOpa3HbIX B OMOIIEHO3aX.

Kiacc Hacekomble. MHOrooOpa3ue HacekoMbix. OO111as XapaKTepUCTHKA KJIacCa HACEKOMBIX; OTPS/Ibl HACEKOMBIX C MOJHBIM U
HENOJHBIM MeTamopdo30M. MHOrooOpas3ue 1 3HaueHue HaCEKOMBIX B OUOIIeHO3aX. MHO20HO0ICKU.

Hemoncrpanus. Cxema CTpO€HHUsI PEYHOTO paka. Pa3nuuHble MpejacTaBUTENUd HU3IINX M BBICIIUX pakooOpa3HbiX. Cxema
CTpOEHUS NayKa-KpecToBHKa. Paznuunble npeacraBuTenu kiacca. CXxeMbl CTPOSHUSI HACEKOMBIX Pa3JINYHBIX OTPSJI0B; MHOTOHOMXEK.

Jlabopamopnasa paboma

N3yuenne MHOTOOOpa3usl YICHUCTOHOTUX *.

Tema 4.10 Tun Uraokoxkue (1 gac)

OOmiass xapakTepUCTUKa THNa. MHOrooopasme UIJIOKOXKUX; Kiacckl Mopckue 3Be3nbl, Mopckue exu, [omoTypum.
MHoroo6pa3ue u PKOJIOTHYECKOE 3HaUYEHHE.




JlemoHcTparmusi. CXeMbl CTPOSHHUS MOPCKOM 3BE€3/IbI, MOPCKOTO €Xa 1 roJioTypuu. CxemMa IMpUI0HHOTO OMOIICHO3a.

Tema 4.11. Tun Xopaosbie. becuepennsbie (1 yac)

[IpoucxoxxaeHne XOpAOBBIX; MOATHUIILI OecuepenHbIX W MO3BOHOYHBIX. OOmas xapakrtepuctuka Ttuna. I[loaTun
BecuepenHsbie: TaHIIETHUK; OCOOCHHOCTH €TI0 OPTaHU3aIMU U PACTIPOCTPAHCHUS.

JemoncTtparus. Cxema CTpOeHUs JIaHLIETHUKA.

Tema 4.12. lloaTun Io3Bonounbie (Uepennbie). Haakiaace Pri0ObI (2 yaca)

OO6mas xapakTepuCcTHUKa NO3BOHOUYHBIX. [Ipoucxoxaenue pri0. Obmas xapaktepuctuka poid. Knacesl XpsimieBbie (aKyJibl U
ckatbl) U KoctHble pBIOBI. MHO2000pasue KOCMHBbIX pblO: XpAUeKOCmHble, KUucmenepbvie, 080AKoObluiawue U ayuyenepovle
pvlOobl. MHOroo0Opasue BUJ0B U YePThI IIPUCIIOCOOICHHOCTH K cpeie 0OUTaHUs. DKOJIOTHYECKOE U X03sIHCTBEHHOE 3HAUEHHUE PhIO.

HemoncTparusi. MHOroo6pasue ppid. Cxema CTpOSHHSI KUCTENEPhIX U JTydeIepbIX PhIO.

Jlabopamophas paboma

OCOOEHHOCTH BHEIIHETO CTPOCHUS PHIO B CBSI3U C 00Pa30M >KU3HU ™.

Tema 4.13. Knacc 3emHoBOAHBbIE (2 yaca)

ITepBbie 3emHOBOIHBIE. OO0MIasi XapaKTePUCTUKA 3EMHOBOJIHBIX KaK MEPBBIX HA3€MHBIX ITO3BOHOYHBIX. BEeCXBOCTBIE, XBOCTATHIC
u 6e3Horue amdpuoOun; MHOrooOpasue, cpeia oOUTaHus U dKOJOorudeckue ocooeHHOCTH. CTPYKTYpHO-(GYHKIIMOHATbHASL OpraHU3aIys
3eMHOBO/IHBIX Ha MPUMEPE JISITYIIKH. JKOJIOTHYECKas POJIb 1 MHOTOOOpa3re 36MHOBOTHBIX.

Jemoncrparus. MHorooopasue amgpuoduii. Cxema CTpOCHHUsI KUCTEIEPHhIX PbI0 U 36 MHOBOIHBIX.

Jlabopamophas paboma

OCOOEHHOCTH BHEIIHETO CTPOCHHUS JISITYIIKU B CBSI3U C 00pa30M >KU3HHU .

Tema 4.14. Knacc Ilpecmbikaromuecs (3 yaca)

[Ipoucxoxnenne pentunuii. OOImas XapaKTepUCTHKA MPECMBIKAIONIUXCSA KaK MEPBUYHOHA3EMHBIX >KMUBOTHBIX. CTPYKTypHO-
(GyHKIIMOHANIBHAS OPTaHW3AIMs MPECMBIKAIOIINXCS HAa MpUMepe smepullbl. Uenrylduateie (3MeH, SMICPUIBI U XaMEJICOHBI), KPOKOIUIBI U
yepenaxu. PacnpoctpaHenne u MHOrooOpazue (opM penTHIMN; TMOJOKEHHEe B JKOJOTMYECKHMX CHCTeMaxX. Bwimepiive rpymmbl
MIPECMBIKAIOTIHUX CS.

Jemonctpamus. Muoroobpasue mnpecMmbikaronmxcs. Cxema cTpOeHUs 3eMHOBOTHBIX U PETITUIIHH.

Tema 4.15. Knacc IITunel (4 uaca)

[TpoucxokaeHne MTHIl, TEPBONTHUIIBI U MX MPEIKU; HACTOAIIME NTHUIBL. Kunerpynele, uimu jeraronue; OecKuJeBble, WU Oeraroiue;
MMUHTBUHBI, WM TUTaBarOIIHe NTUIEI. OCOOCHHOCTH OpraHW3alliy U dKoJorndeckast JudQepeHImpoBKa JIeTalomux nTUI] (ITHIB Jieca, CTeTeH H
MyCTBIHb, OTKPBITHIX BO3AYLIHBIX TPOCTPAHCTB, 00JIOT, BOAOEMOB U modepexuii). OxpaHa v MpUBJIeUEHUE MITUILL, TIOMAlTHUE NTUIIBL. Poib nTUIl B
MPUPOJIE, KU3HH YEITOBEKA U €r0 XO3SHCTBEHHOH JCSITCIIBHOCTH.

Jemonctpanus. MHoroo6pasue ntuil. Cxema CTpOeHUsI peNTUIIUN U MITHUII.

Jlabopamophas paboma

Oco0eHHOCTH BHEIITHETO CTPOEHHMS IITHLL B CBA3U € 00pa30oM KU3HU*.

Tema 4.16. Knacc Muexkonurawinue (5 4acoB)

[Tpoucxoxnenue muexonuratonwmx. [lepso3sepu (yTkoHOC U exuaHa). Husmmue 3Bepu (cymuatsie). Hacrosmue 3Bepu (TUTalleHTapHEIE).
CTpyKTypHO-(YHKIIMOHAIBHBIE OCOOCHHOCTH OpPTraHHM3aIlii MIICKOIUTAIOIINX Ha MpUMEpe cOOakd. DKOJOTHYEeCKas poJib MIICKOIUTAIONIUX B
mpoIecce pa3BUTHS >KHUBOM MPUPOABI B KaifHO30WckoW d3pe. OCHOBHBIE OTPSAbI IUIALICHTAPHBIX MIICKOMHUTAIOMINX: HACEKOMOSIHBIC,
PYKOKpBUIBIe, [ pBI3yHEI, 3aiilie00pa3Hble, XUITHBIC, TACTOHOTHE, KHTOOOPa3HbIe, HEMAPHOKOITBITHBIC, TAPHOKOIBITHBIC, TPUMATHI U JIp. 3HAUCHHE
MJIEKOMUTAIONINX B MPHUPOJAEC U XO3AMCTBEHHOW NeATeIbHOCTH uenoBeka. OxpaHa IEMHBIX 3Bepeid. JloManrHue miekonurarmue (KpymHbId |
MEJKUN pOraTblii CKOT U IPYTHe CeTbCKOXO035HCTBEHHBIE )KUBOTHBIE).




JleMoHCTpanusi cxeMm, OTpa)karolIMX 3KOJOTHYecKyro Aud@epeHunpoBKy MilekonuTaromux. MHorooOpasue miekonuramomux. Cxema
CTPOEHUS PENTUINI U MIEKOIUTAIOLIHX.

Jlabopamopuvle u npakmuyeckue padomul

N3yuyenue CTpoeHUsT MICKOIMTAFOIINX *.

Pacrno3naBaHue )KUBOTHBIX CBOEH MECTHOCTH, ONpPEICICHUE UX CUCTEMATUUYECKOTO MOJIO0KEHUS M 3HAUCHHSI U )KU3HU YesloBeKa™.

OcHoBHble nOHATHSA. KHUBOTHBIN opraHu3M. OAHOKJIETOYHBIE XMBOTHbIE. MHOTOKJIETOUHBIE KUBOTHbIE. CHCTEMaTHKA *XUBOTHBIX;
OCHOBHBIE TUIIbI 0€CTIO3BOHOYHBIX KUBOTHBIX, UX KJIacCUPUKALIHS.

OcHOBHBIE THITBI YepBeH, UX Kiaccuuranus. JlyueBas 1 JBYCTOPOHHSISI CHMMETpHs. BToprudHas monocts Tena (1esom).

Mommtocku. CMelanHast ojaocTh Tena.

CucremaTHKa YWICHHCTOHOTHX; KJIACCHI PaKOOOPa3HBIX, AyKOOOPa3HbIX, HACEKOMBIX 1 MHOTOHOKEK.

Tun Xopaoseie. BHyTpeHHUN 0CEBOM CKENET, BTOPUUHOPOTOCTb.

Hanxnacce PeiObl. XpsimeBble U KOCTHBIE pBIOBL. [IprcriocoOieHns Kk BOAHOMY 00pa3y *KH3HHM, KOHEUHOCTH, kaOepHbIi anmapar, ¢popma

Tena.
Kracc 3emHoBonHbIe. BecxBocThie, XBocTaTbie U 6e3HOrne amMmpuouu. IIpucrnocodnenrs K BOTHOMY U Ha3eMHOMY 00pa3y KU3HH, (hopma
TeJa, KOHEYHOCTH, OPTaHbl BO3AYLIHOIO AbIXAHHUS.
Knacc Ilpecmbikaromecs. MHorooOpa3ue NpPeCMBIKAIOIUXCS: dYellyiddarsle, KpOKOAWJBI, depenaxu. [Ipucmocobnenus k
HazeMHOMY 00pa3y >Ku3HH, popMa Tejla, KOHEYHOCTH, OPTraHbl BO3IYIIHOTO JIbIXaHUS.
Knacc [Itunps. MHOTO0Opasue nrum. [Ipucnocobnenus k monery, popma Tena, KOHEYHOCTH, OpTaHbl BO3AYITHOTO JIBIXaHHMS.
Knacc Mnekonutaromue. MHOroo6pasue MIeKOnUTAIOLIHX.
Paznen 5. HapcTBo Bupycsi (2 yaca)
O6mas xapakrepuctuka BupycoB. Mcropus ux orkpbitus. CTpoeHHe BUpyca Ha mpuMepe Bupyca TabauHoi Mo3auku. B3anmoneiictBue
BUpYyCa U KJIETKU. Bupycbl — Bo30yauTenn onacHbIX 3a0osieBanuii yenoBeka. [Ipoduiakruka 3aboneBanus rpumnmom. [IponcxoxaeHne BUpyCoB.
JemoHcTpauusa. Moaenu pa3iuyHbIX BUPYCHBIX yacTUUI]. CXeMbl B3aUMOAEHCTBHUS BUpPYCa U KJIETKU MPH TOPU30HTAILHOM U BEPTHKAIBHOM
Tune nepenayr nHpexkuu. Cxembl, OTpa)karolye MPoIecC Pa3BUTHSI BUPYCHBIX 3a00JI€BaHUM.
Ocnoenvie nonamusa. Bupyc, 6akrepuodar. B3aummoneiicTBue BHupyca M KJIeTKH. BupycHble HMHQEKIMOHHBbIE 3a00J1€BaHUS, MEpPbI
NPOPUITAKTUKH.
Ymenusa. O0bSACHATh NPUHLMITBI OPraHU3aLUN BUPYCOB, XapaKTep UX B3aUMOJCHCTBUS C KIETKOM.
Pe3epBHOe Bpemss — 3 yac.

2.4. Conepxxanune nporpammbl «buosorus. Yemnosek. 8 kiace»

Conep:xanue kypca (70 uacos, 2 uaca ¢ neoenio)

Tema 1. MecTo 4es10BeKa B CHCTeMe OPraHu4eckoro mupa (2 uaca)

YejioBeK KaK 4YacTh KUBOU npupoabl, MECTO YECJIOBCKAa B CHCTEMC OpPraHHMYCCKOIO MHPA. qepTBI CXO0ACTBA 4YCJIOBCKA U XHUBOTHBIX.
CX0/ICTBO U pa3nuymsl 4eJIOBEKa U YEIOBEKOOOPa3HbIX 00€3bsH. UeoBEK pa3yMHBIi.

HCMOHCTpaHI/IH CKEJICTOB YE€JIOBCKA U ITIO3BOHOYHBIX, Ta6J'II/IH, CXEM, PUCYHKOB, paCKpPbIBAIOIIHUX YCPTHI CXOACTBA YCIIOBCKA U ) KUBOTHBIX.

Tema 2. [Ipoucxo:xnenne yesioBeka (3 uaca)

buonornyeckne u conuanpHble (aKTOPHI AHTPONOCONMOTeHe3a. JTanbl U (HaKTOPHl CTAHOBJICHHWS YejoBeka. Pacel uenoBeka, WX
MIPOUCXO0XKICHUE U ETUHCTBO.



Hemonctpamust monenu  «lIporcxoxaeHne denoBeKa», MOJAEIEH OCTaTKOB MaTepHaIbHOW TEPBOOBITHOW KYJBTYpPhl YEJIOBEKA,
MJUTIOCTPALIUH NIPEICTABUTENICH PA3INYHBIX PAC YEJIOBEKA.

Tema 3. Kparkas ucropusi pa3BuTHs 3HAHUI 0 CTPoeHNH U QYHKIUAX Opranu3zma 4desjaoseka (1 gac)

Hayka o uyenoBeke: anatomusi, (usnonorus, ruruena. Benukue anatomsl u ¢usmonoru: I'mmmokpar, KnaBmmit ['anen, Annpeac
Beszanuii.

JleMOHCTpaIyst MOPTPETOB BEJIMKHUX YUCHBIX — aHATOMOB U (DM3HOJIOTOB.

Tema 4. O0mmii 0630p cTpoeHus 1 PyHKUUI opranuzmMa qyejaoBeka (4 uaca)

Kierounoe ctpoenue oprannsma. TkaHu: SNUTENNANIBHBIE, COEAUHUTEIbHBIE, MbIIIEUHbIE, HEpBHAs. OpraHpl 4E€JI0BEYECKOI0 OpraHu3Ma.
CucrteMbl OpraHos.

B3aumocCBs3b OpraHoB M CUCTEM OPraHOB KaK OCHOBA TOMEOCTA3a.

JleMOoHCTpanus CXeM CUCTEM OPraHOB YeJIOBEKA.

JlaGopatopHbie 1 pakTUYECKue padboThI

W3yueHne MUKPOCKOMUYECKOTO CTPOCHHUS TKaHe ™.
Pacno3naBanue Ha TabauLax OPraHOB U CUCTEM OpPraHOB™ .

Tema 5. Koopaunauus u peryasiuusi (11 uacos)

I'ymopanvnaa pecynayusn

['ymopanbsHas perymsnusa. Kenesbl BHyTpeHHEH cekpeuuu. ['OpMOHBI M MX poiib B OOMEHHBIX Mpoieccax. HepBHO-TyMopaibHas
peryusuus.

JleMOHCTpamusi cXeM CTPOCHHsS YHIOKPUHHBIX jkene3; Tabmull cTpoeHus, OUOJIOTHYECKOW aKTUBHOCTH U TOYEK MPUIIOKEHUS] TOPMOHOB;
¢dotorpaduii GOTBHBIX C Pa3IMYHBIMU HAPYUIICHUSIMHU QYHKIUNA SHIOKPHUHHBIX JKEJIe3.

Hepenas pecyrayusn

HepBHas perynsuusa. 3HaueHWe HEpBHOM cucTteMbl. lleHTpanbHas u mnepudepuyeckas HEpPBHBIE CHUCTEMBL. BeretatuBHas u
coMaTuyecKasl 4aCTH HEpBHOM cucteMsl. Pediekc; mpoBeaeHre HEpBHOIO UMITYJIbCA.

Crtpoenne u GyHKIIMH CIMHHOTO MO3Ta, OTAEJIOB T0JIOBHOTO Mo3ra. bomnbiue nmonymapus roioBHoro Mo3ra. Kopa 60ibmux momymapui.
3HayeHue Kopbl OOJIBLINX MOTYIIAPUHA U €€ CBSA3U C IPYTUMHU OTAEIaMHU MO3Ta.

Opranbl 4yBCTB (aHAIU3ATOPHI), UX cTpoeHUe, GPyHKIKU. CTpoeHue, PyHKIUU U TUTHEeHa OpraHoB 3peHus. CTpoeHue U GyHKIMU OpraHOB
ciyxa. [Ipenynpexnenne HapyueHuit cimyxa. Opraisl ocsi3aHusi, BKyca, 0OOHSHUS. [ urneHa opraHoB 4yBCTB.

JlemoHcTpauss Mozenel TOJIOBHOTO MO3ra, OpraHOB YYBCTB; CXE€M peQEKTOPHBIX AYr O€3yCIOBHBIX pediiekcoB; 0€3yCIOBHBIX
pedIIeKcoB pa3IMYHbIX OTJEIOB MO3Ta.

JlaGopaTopHbie U TPaKTUYECKHE pabOTHI

N3ydeHne roJoBHOro Mo3ra 4yejoBeka (1o MyJisikam)™®.

N3ydeHue nsMeHeHus pa3mepa 3padka’™.

Tema 6. Onopa u n1Bu:keHue (8 vacos)

CkeneT 4yenoBeKa, €ro OTIEbl: OCEBOM CKEJIEeT, CKEJEeT MOsScCOB KOHeYHOcTed. OCOOEHHOCTH CKeJieTa YelloBeKa, CBA3aHHBIC C TPYIOBOMH
JeSITeNbHOCThIO M TpsMoxoxkaeHueM. CocTaB M CTpOEHHE KOCTel: TpyOuaThle W ry0Ouarbie KocTH. PocT kocteil. Bo3pacTHble M3MeHEHHs B
cTpoeHnu Koctel. Tumbl coenunenus koctel. 3aboeBaHNs OIIOPHO-IBUTATEIbHON CUCTEMBI U UX MPOdUIaKTHKA.

Mpeimeunas cuctema. CtpoeHue u pa3Butue Mbimn. OCHOBHBIE TpyINNbl MBI, X (yHKIuM. PaboTa MBI, cTraTudyeckas u
JUHaMH4YecKas Harpyska. Poyib HepBHOM cHCTEMBI B peryysiiuu paOoThl MBIIIL. Y TOMJIEHHE MBIIII, POJIb aKTUBHOT'O OT/AbIXa B BOCCTAHOBJIEHUU
aKTUBHOCTH MBIIIEYHON TKaHHU. 3HaUeHHE (PU3MUYECKOMN KYJIbTYpPhl U PEKUM TPYAa B IPaBUIbLHOM (OPMHUPOBAHUN OMIOPHO-ABUTATENBHOM CUCTEMBI.



JleMOHCTpanusi ckejleTa 4el0BEKa, OTHAENbHBIX KOCTEH, pacHuiIOB KOCTEH; MPUEMOB OKa3aHMs IMEPBOM MOMOLIM MHPHU IMOBPEXKICHUSAX
(TpaBMax) OOPHO-ABUIaTEIbHOU CUCTEMBI.

JlaGopatopHbie 1 paKTUIECKUE PabOThI

W3ydenue BHEITHETO CTPOCHUS KOCTEH ™.

H3mepenue Macchl U pocTa CBOEro Opranusma®.

BrlisiBIIeHHE BIMAHUS CTATHUECKOW U JUHAMHUYECKON pabOThl HA YTOMIICHHUE MBITIIT*.

Tema 7. Buyrpennss cpeaa opranuzma (5 uaca)

[TonsiTne «BHYTpeHHSA cpenay». TkaHeBas *KUIKOCTb. KpoBb, €€ COCTaB M 3HAUEHUE B 00ECHICUCHUH JKU3HEIEATEIHbHOCTH OpraHu3Ma.
Kiierounsie 31eMEHTBI KPOBH: 3PUTPOLMTHI, JIEMKOIUTHL, TpoMmOonuThl. [lnazma kpoBu. CBeprhiBaHue KpoBHu. ['pynmbl kpoBu. Jlumda.
Nmmynnrter. Uapexkunonnsie 3adonesanus. [Ipeaynpenurensasie npuBuBkM. [lepennBanue KkpoBu. JJoHopCTBO.

3nauenue pabom JI. [lacmepa u . U. Meunukosa 6 oonacmu ummynumema.

JleMoHCTpanus cXeM 1 TabJIHII, MOCBSAIICHHBIX COCTaBY KPOBH, IPYyIIIaM KPOBH.

JlaGopatopHas pabora

N3yuyeHne MUKPOCKOIIMYECKOTO CTPOEHUSI KPOBU ™.

Tema 8. Tpancnopt BemectB (4 uaca)

Cepaue, ero CTpoeHHE U PErYJISIUs NeATEeIbHOCTH, OOJBIION M MalIblii KpYrH KpoBooOpamienus. Jlumdoodpamenne. [IBUKeHHEe KPOBU
o cocynam. KpoBsnoe nasnenue. 3a0oseBaHus OpPraHOB KpOBOOOPAILEHUS, UX MPEIyTPEKACHHE.

JlemoHcTpanust Mozenelt cepAlia YesloBeKa, TabauI U CXEM CTPOEHUS KIETOK KPOBU U OPraHOB KPOBOOOpAIICHHUS.

JlaGoparopHslie 1 MpaKTUYECKHe paboThI
N3mepenne KpoBSIHOTO J1aBJICHUS ™.
OmnpezneneHue myiabca U MOACUYET YHCIIA CEPIICUHBIX COKpAIICHUI™.

Tema 9. Avixanue (6 uacos)

[TorpeGHOCTh OpraHu3Ma yesioBeKa B KHUCIOpojae Bo3ayxa. Opranbl AbIXaHMs, UX CTpoeHHue. JlpIxaTenbHble IBHKeHUsA. ['a3000MeH B
JIETKUX, TKAHSX; IEPEHOC Ia30B AIPUTPOLUTAMH U TII1a3MOi KpoBU. Perynsmnus npixanus. MckycctBeHHoe pixaHue. ['onocoBoii annapar.

JlemoHcTpanys Moenel ropTaHy, JIETKUX; CXEM, HIUTFOCTPUPYIOIUMX MEXaHNU3M BJI0Xa U BbII0XA; IPUEMOB UCKYCCTBEHHOIO JbIXaHHUS.

[paxTuueckas pabora
Onpenenenue 4acTOThI JbIXaHUS ™.

Tema 10. [TumeBapenue (6 uacos)

[TurarenbHbIe BelecTBa U MUILEBbIe MPOyKThl. [loTpeOHOCTE YenoBeka B MUILE U MUTATEeNbHBIX BeulecTBax. Buramunsl. [InmeBapenue.
Crpoenne u (QyHKUUMM OpraHoB MuIleBapeHus. llumeBapuTenabHble XKele3bl: MeYeHb W MOJKETyJloYHas jKeje3a. OTambl IMPOLECCOB
nuieBapeHus. HMccreoosanus U. I1. [laenosa 6 obracmu nuwyesaperus.

JleMoHcTpanus MoJieiau Topca 4eiaoBeKa, MyJIsiKell BHyTPEHHUX OpPraHoB.

JlaBopaTopHble ¥ IPAKTHYECKUE pabOThI

OrnpeneneHne HOPM PaMOHATBFHOTO MUTAHUS *.

Tema 11. O6MeH BewecTB u YHepruu (2 uaca)

OO0mast xapakTepuCTUKa 0OOMEHa BEIIECTB U dHEepTHH. [[macTuueckuil u YHEPTeTUIECKU 0OMEH, NX B3aUMOCBS3b.

Buramunsl. X posnb B oOMeHe BemiecTB. [ unogumamunos. I'unepgumamunos.

Tema 12. Boigeaenue (2 uaca)



Koneunsie mpoayktel oOMmena BemiecTB. Opranbl BoiaeneHus. [louku, ux crpoenue u ¢ynkmuu. O6pazoBanue moun. Ponb Koxu B
BBIJICJICHUH U3 OpPraHu3Ma IpOJTyKTOB 0OMEHa BEIIECTB.

JlemoHCTpalys MOJEH MOYEK.

Tema 13. [loxkpoBsI Teaa (3 uaca)

Crtpoenue u GyHKIIUU KOXH. Polib KOXKU B Teroperysiiuu. 3akanuBanue. [ uruennueckue TpeOboBaHus K ofexe, 00yBu. 3a0oiieBaHus
KOXKHU U UX NPEIyNPExKICHUE.

JleMOHCTpanus cXxeM CTPOEHHUs KOKHBIX MOKPOBOB YesioBeka. [ [pon3BoaHbIe KOKU.

JlabopaTtopnas pabora

[lepBas moMomnib Ipu TEIJIOBOM U COJTHEYHOM yapax, 00MOPOXKEHHH, JIEKTPOIIOKE.

Tema 14. Pa3muo:xxenue u pazsutue (2 uaca)

Cucrema opraHoB pa3MHOKEHHUsI; CTpoeHue u ruruena. Omiogorsopenue. BuytpuytpoOHoe pazsurtue, ponsl. Jlakramus. Poct u pa3Butue
pebenka. [InannpoBaHue ceMbH.

Tema 15. Beiciiast HepBHan JAesiTeJbHOCTD (4 uaca)

Pednekc — ocHoBa HepBHOU nesTenbHOCTU. HMccnedosanus M. M. Ceuenosa, U. 1. Ilagnosa, A. A. Yxmomckoeo, Il. K. Anoxuna.
Bunsr pednexcor. @opmbl noBeaenus. OcOOEHHOCTH BBICHICH HEPBHOM AESITENHHOCTH U MOBEJAEHUA denoBeka. [lo3HaBaTenbHbIE MPOIECCHI.
Topmokenue. Tunbl HepBHOU cuctembl. Peub. Mpinienue. Co3nanue. buonornueckue putmbl. CoH, €ro 3HayeHue U rurueHa. ['uruena
yMcTBeHHOTO Tpyaa. [lamsars. Omonunu. OcoOOEHHOCTH MCUXUKH YEJIOBEKA.

Tema 16. YesnoBek u ero 310poBbe (4 uaca)

CobmrofieHre CaHUTAPHO-TUTUEHUYECKUX HOPM M TpaBWJ 30poBOro oOpaza >ku3Hu. Oka3zaHue MEpBOM TOBpayeOHON MOMOIIU MPH
KPOBOTEUYEHHH, OTPABJICHUH YTapHbIM I'a30M, CIACEHUH yTOMAIOLIEro, TpaBMax, 0)Korax, oOMOpOKEHHUHU. YKpPEIUJIEHUE 3[J0POBbs: IBUraTeIbHas
aKTUBHOCTb, 3akajauBaHue. DakTOpbl pHUCKa: CTpecChl, TMIIOJWHAMMS, MEepeyToMieHUEe. BpeaHble NpUBBIYKHM, UX BIHMSHUE HA 3J0POBbE
YeJI0BEKa.

Yenoek u okpyskaromas cpena. Okpyskaromas cpejia Kak HICTOUHHK BellecTB U sHepruu. Cpena oOutanus. [IpaBuia noseeHus yenoBeka
B OKpYXarollen cpee.

JlaGopaTopHble U MpaKTHYECKHE PabOThI

N3yuyeHne npueMoB OCTaHOBKH KallUJUIIPHOTO, apTEPUATILHOTO U BEHO3HOTO  KPOBOTEUEHMI ™.

AHanu3 1 olleHKa BIUSHUS (PaKTOPOB OKpY Karollel cpesbl, HakTopoB pUcKa Ha 310pOBbe™.

Pe3epBHoe Bpemss — 3 yac

2.5. Copep:xanue kypca «buosiorusi. O61me 3aK0OHOMEPHOCTH. 9 KJIace»

(68 yacos, 2 yaca B HeJ1€J110)

Beenenue (1 yac)

Mecto kypca «buonorus. O0me 3aKOHOMEPHOCTH» B CHCTEME €CTECTBEHHOHAYYHBIX JHUCIMIUIMH, a TaKKE B OMOJOTHYECKUX HayKax.
Lenu u 3amaun Kypca. 3HaueHUE TMPeMETa JUIsl IOHUMaHUS €IMHCTBA BCETO KUBOT0, B3AUMOCBSI3H BCEX YacTeil Onocdepnl 3eMiH.

Pazgen 1
CTpyKTypHasi OpraHu3anus *KUBbIX opraHu3mMoB (14 gacon)

Tema 1.1
XuMuyeckasi OpraHu3amus KJaeTku (5 4acoB)



DJIEMEHTHBIN COCTaB KJIETKH. PacmpoCTpaHEHHOCTh 3JEMEHTOB, MX BKJIaJ B OOpa3OBaHHME XWUBOW MaTepuu U OOBEKTOB HEKHBOU
npupoibl. Makpo3JIeMEeHThI, MUKPOAJIEMEHTHI; X BKJIaJ B 00pa30BaHKME HEOPTraHWYECKUX U OPraHMYECKHX MOJIEKYJ )KHBOTO BELIECTBA.

Heoprannyeckre MOJIEKyJIbl dKUBOTO BEIIECTBA: BOJIa; XUMHUYECKHUE CBOMCTBA M OHojornyeckas posib. Colli HEOPraHWYeCKUX KUCIIOT, UX
BKJIaJ] B 00€CIIEYeHHE MPOLIECCOB JKU3HEACATEILHOCTH U TOJIep)KaHue romeocraza. Poib KaTHOHOB M aHMOHOB B 00ECHEUEHHH IPOLIECCOB
KU3HENEATeIbHOCTU. OCMOC M OCMOTHYECKOE JaBIIEHUE; OCMOTUUYECKOE MMOCTYIJIEHUE MOJIEKYJ B KIIETKY.

Oprannueckue MoJieKyJibl. buosorndyeckue nonuMepsl — O€KU; CTpyKTypHas opraHusanusi. OyHKIIUH OEIKOBBIX MOJIEKYI.
VrneBoabl. CtpoeHue u Ouosiornydeckasi pojib. JKUpbl — OCHOBHOM CTPYKTYPHBIM KOMIOHEHT KJIETOUHBIX MEeMOpaH U MCTOYHUK
sneprun. JIHK — monekynbel HacnencrBeHHocTH. Penyrmmkanus JJHK, nepenaya HacnencTBeHHOW MHGOPMAIIMU U3 MOKOJICHUS B
nokosnenue. llepenaua HaciencTBeHHOW uHbopMamuu U3 siapa B mutorsiasmy; Tpanckpunuus. PHK, ctpykrypa u dyHKuum.
Nudopmanuonusie, TpaHCIOPTHBIE, pubocoMmanbHbie PHK.

JleMoHcTparuysi 0O0beMHBIX MOJIEIEH CTPYKTYPHOH OpraHu3anuu OHOJIOTHYECKHUX MOJIMMEPOB: OEJIKOB U HYKJIEMHOBBIX KHUCIIOT;
WX CPaBHEHHUE C MOJEIISIMU UCKYCCTBEHHBIX IOJMMEPOB (IOJIUBUHUIIXJIOPHUT).

Tema 1.2

OGMeH BelllecTB U Mpeodpa3oBaHue YHEPTHH B KJieTke (3 yaca)

OOMeH BelIecTB U MpeBpalleHue SHEPTUU B KJIeTKe. TpaHCHopT BELIECTB uepe3 KIeTouHyro mMemOpany. I[luno- u daromnuros.
BHyTpUKIIETOYHOE THUIEBAPEHUE M HAKOIUICHHE SHEPTHUH; pAacCIICIUICHHE TIIOKO3bl. buocuHTe3 OElnKOoB, )KMPOB M YTJIEBOJAOB B
KJIETKE.

Tema 1.3

Crpoenue n GyHKIuH KJ1eTok (6 4acos)

[IpokapuoTnyeckue kiaeTku; popma u pazMmepbl. CTpOSHHUE MUTOIIIA3MBI OAKTEPUAIIBHON KIIETKH; OpTaHU3alMs MeTaboamn3Ma
y npokapuoT. ['eneTndeckuii anmapar 6akrepuii. CmopooOpazoBanue. Pazmuokenue. MecTo U pojib NpOKapHuOT B OUOIIEHO3aX.

DykapuoTtuueckas kiietka. Lluromnasma sykapruoTH4ecKoW KieTKH. OpraHeiuibl MUTOILIa3Mbl, UX CTPYKTypa U (PYyHKIIHUH.
[utockener. BkitouyeHus, 3HaueHHUE U poJib B MeTabonn3me KieTok. KierouHnoe sapo — LEHTp ynpaBiIeHUs KU3HEAEATEIbHOCThIO
kJeTkU. CTpyKTypbl KJIETOUHOIrO sipa: sAepHass 000J04YKa, XpOMaTHUH (reTepoXpOMaTHH), SAPBIIKO. OCOOEHHOCTU CTPOCHMUS
pacTUTENbHOMN KJIETKH.

Jenenne kietok. KieTku B MHOTOKJIETOUHOM opraHuisme. [lonamue o ouggepenyupoexke Kiemox MHO2OKAEMmMOUHO20
opeanuzma. Mumomuueckuii yurxi: unmepgaza, peoyniuxayus [HK, mumos, ¢azpet mumomuuecko2o oOeneHus u
npeobpazosanus Xxpomocom, ONOJIOTHYECKUN CMBICI U 3HaY€HUE MUTO3a (0ecCIog0e pa3MHOXKEHUE, POCT, BOCIIOJIHEHNE KIIETOYHBIX
MOTEPh B (PU3HOIOTHUECKUX U MATOJIOTHUYECKUX YCIOBHUSIX).

Knemounas meopus cmpoenus op2anu3zmos.

JeMoncTpanums. IlpuHIunuanbHble CXEMbl YCTPOMCTBA CBETOBOI'O U 3JIEKTPOHHOTO MUKpockona. CXeMbl, WILTIOCTPUPYIOILINE
METO/bl IpenapaTUBHON OMOXUMHUU U UMMYHOJOTUU. Monenu kieTku. CXeMbl CTPOSCHUsI OPraHOMJI0B PACTUTEIbHON U )KUBOTHOU
KJIETOK. MHUKpoTIpenapaThl KJI€TOK PacCTeHUM, )KUBOTHBIX U OJTHOKJIETOYHBIX TPHOOB. DUTYPHI MUTOTUYECKOTO JEJICHUS B KJIETKaX
KOpeEIIKa JJyKa MoJi MUKPOCKOIIOM M Ha cxeMe. Marepualibl, paccKa3bIBaroline o 6uorpadusix ydeHbIX, BHECHIMX BKJaJ B Pa3BUTHE
KJIETOYHOU TEOPHUH.

JlaGopatophast paborta Nel

W3ydenHne KIETOK OaKTepHil, paCTeHHI U )KUBOTHBIX Ha TOTOBBIX MUKpOIpenaparax®.

OcHoBHble mnousitus. OpraHuveckde U HEOPraHWYecKHe BEIIeCTBa, OOpa3ymoIlue CTPYKTYpPHBbIE KOMIIOHEHTHI KJIETOK. [IpokapuoThI:
OakTepuu W CHHE3EJICHbIE BOJOPOCTH (I[MaHOOAKTEpHH). DyKapHOTHUYECKas KJIETKAa; MHOTOOOpasue 3YKapuoT; KIETKH OJHOKJIETOYHBIX H



MHOT'OKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTEIBHON M )KMBOTHOM KJIETOK. SlApo M muToniga3Ma — TIJaBHbIE COCTABHBIE YACTU KIIETKH.
Opranougel nuromnasMel. Bxmouenus. XpomocoMsl. Kapuotun. Mutotnueckuil nuki; MUTo3. buosnornueckuit cMbici muto3a. [lonoxenus
KJICTOYHOH TEOPUU CTPOCHUSI OPTaHNU3MOB.

Ymenusa. OObSICHATH pUCYHKH U CXEMBI, IIPEJICTaBICHHbIC B yueOHNKE. CaMOCTOSATEIBHO COCTABIATh CXEMBI MPOIIECCOB, MPOTEKAOIINX
B KJIETKE, Y «IIPUBSA3BIBATHY OTJEIbHbIE UX ATAlbl K Pa3IM4YHbIM KJIETOUHBIM CTPYKTypaM. WIUTocTpupoBaTh OTBET NPOCTEHIIUMH CXEMaMU U
pUCYHKaMHU KIETOYHBIX CTPYKTyp. PaboTaTh ¢ MHKPOCKONOM M H3TOTOBIATH NPOCTEHIIME Npemnaparbl IS MHUKPOCKOIHYECKOIO
UCCIIeI0BaHUS.

Mexnpeavernable cBsi3Ml. Heopranuueckas  xumusas. Xumuueckue cBs3u. Crpoenue BemecTtBa. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU.

Opranumueckas xumusa. [IpUHOUIB OpraHU3allMMd OPraHUYECKUX COCTUHEHUH. YTIEBOABI, XHUPbI, OCIKH, HYKICHHOBBIC
KHCIIOTBHI.

®uszuka. CBolicTBa XKUAKOCTEH, TEIJIOBbIE ABJIECHUS. 3AKOHBI TEPMOJINHAMUKH.

Pazpen 2

Pa3mMHoOKeHNe 1 MHIUBHIYAJIbHOE pa3BuTHE Oprann3MoB (6 4acos)

Tema 2.1

Pa3mHoxenune opranu3moB (3 daca)

CymHocTb U GOopMBI pa3MHOKEHHS OpraHu3MoB. becnonoe pa3MHOXeHHE pacTeHUH U )KUBOTHBIX. I1010BO€ pa3MHOXKEHHE KUBOTHBIX U
pacTenmii; oOpa3oBaHUE TOJOBBIX KJIETOK, OCEMEHEHHE U OIUIOIOTBOPEHHE. bHoornueckoe 3Ha4eHUE MOJI0OBOTO PAa3MHOXKEHUS. | a-memozenes.
Ilepuoowt obpazosanus NONOBLIX KIEMOK. pPA3ZMHOJICEHUe, pocm, co3pesanue (Meuo3) u @opmuposanue noJI06bIX KIemoK.
Ocobennocmu cnepmamozenesa u ogozenesa. OInog0TBOPEHUE.

JleMoHCTpalusl IJIaKaToOB, WJUTIOCTPUPYIOIIUX CHOCOOBI BEreTaTUBHOIO DPAa3MHOXKEHMS IUIOIOBBIX JEPEBbEB M OBOIIHBIX KYJIBTYD;
MHUKpPOTpEnapaToB sIMIEKIeToK; Gpororpaduii, 0TpaXkaromux pa3HO0Opa3re MOTOMCTBA Y OJTHON Mapbl pOAUTEICH.

Tema 2.2

NuauBuayaibHoe pa3BuTHE OPraHu3MoB (oHTOreHe3) (3 yaca)

OMOpHOHaNbHBIN Tepuos pa3BUTUA. (OcCHOBHblE 3AKOHOMEpHOCMU OpobaeHus; 00pazosanue O0OHOCIOUHO20 3apooblud —
onacmynvl. I'acmpynayus, 3aKkoHomepHocmu ob6pazo8arus O08YCIOUHO20 3apoovbiuia — 2acmpynel. llepsuunviii opeanozenes u
danvueuwas ouggepenyupoexka mrkaneu, opzarnos u cucmem. IlocToMOpHOHaNBHBIN Nepuoa pa3BuUTHI. PopMBl TOCTIMOPHOHAIBEHOTO
nepuoa pa3BuTus. Hempsimoe pa3BuTHe; MOJHBIM M HEMOJHBIM MeTramopdo3. buonormyeckuii cMmbica pa3Butus ¢ meramopdozoMm. IIpsmoe
passutue. CrapeHue.

OO0uue 3akOHOMEPHOCTH pa3BUTHUsI. buoreHeTHYeCcKuil 3aK0H.

Cxoocmeo 3apooviuiell u ombpuoHanvHas ousepeenyusa npusnaxkos (saxon K. bopa). Buocenemuueckuii 3akon (3. ['ekkenv u
K. Mwanep). Pabomer A. H. Cesepyosa 06 2MOpUOHANLHOU UBMEHYUBOCTIU.

JlemoHCcTpanus TaOnMl, WUTIOCTPUPYIOUIMX Ipolecc MeTamopdo3a y UWICHHCTOHOTMX, ITO3BOHOYHBIX (PKECTKOKDPBUIBIX U
YeIIyH4aToOKpbUIbIX, aM(PuOuUil); TaOIUL, OTpaKaAIOLIUX CXOJICTBO 3apOAbILIEH MO3BOHOUYHBIX KUBOTHBIX, a TAKXKE CXEM MPeoOpa3oBaHusl OPraHOB
U TKaHel B GuioreHese.

Ocnosuvie nousmus. MHoOrooOpasue (opM H pacrpoCTpaHEHHOCTh OECIOJoro pa3MHOXKEHHs. buomornmueckoe 3HaueHHWE OECIOJIOTO
pasMHoxeHus. [lonmoBoe pa3MHOXXEeHHE M ero OuolloTHYecKoe 3HadeHue. [ameToreHes; Melo3 M ero OMOJOTHYECKOe 3HaueHHe.
OmoioTBOpEHUE.

Ymenus. O0bsCHATH Mporiecc Melo3a U Apyrue 3Tanbl 00pa3oBaHUs MOJOBBIX KJIETOK, UCIOJB3YsI CXeMbl U PUCYHKHM U3 ydeOHHUKa.
XapakTepu3oBaTh CYU[HOCTHh OECHOJIOr0 U MOJIOBOI0 Pa3MHOKEHHUS.



Mexmpenmernble cBsi3u. Heoprannueckasa xumus. OxpaHa NIpUpOAbl OT BO3JAEHCTBUS OTXOJ0B XUMUYECKUX MPOU3BOJCTB.

®usuka. dnexkTpoMaruuTHoe nose. MoHusupyroiee U3nydeHne, MOHITHE O 103€ U3ITYyUYeHUs! 1 OMOJIOTHYEeCKON 3alHTe.

Pa3znean 3

HacieacTBeHHOCTh M HN3MEHYUBOCTH Opranu3mMoB (14 yacos)

Tema 3.1

3aKOHOMEPHOCTH HACJIeJOBAHUS MPU3HAKOB (8 4acoB)

OtkpsiTue I'. Menaenem 3akOHOMEPHOCTEN HaclleA0BaHUS MpU3HAKOB. [ MOpUI0IOTHYECKHT METO ] U3yUEeHUSI HACIEICTBEHHOCTH.

I'enemuueckoe onpedenenue noua.

I'enotumn kak nenocTHas cucrema. BzanmoeicTBre ajulesIbHbIX M HEAJJIEIbHBIX T€HOB B ONPEECICHUH IPU3HAKOB.

Hemoncrpauus. Kaptel xpomocom uenoBeka. PofocioBHbIE BBIJAIOUIMXCS HPEICTAaBUTENEH KyJIbTYpbl. XPOMOCOMHBIE AHOMAaJIUHU
YelioBeKa U X (EHOTUIINYECKUE MPOSBICHHUS.

JlabopaTtopHas pabora Ne2

Pemienue renernueckux 3a1a4 Ha MOHOTHOPHIHOE CKPELIBAHUE.

Jlabopatopuas padora Ne3

CocraBieHue poJOCIOBHBIX.

Tema 3.2

3aKoHOMEpPHOCTH U3MEeHYHBOCTH (3 Jaca)

OcHoBHbIE (hOPMBI U3MEHYUBOCTH. ['eHOTUIINYECKAs] N3MEHYMBOCTh. MyTanuu. 3HaueHHe MyTalui JUIsl IPAKTUKU CEJIbCKOI0 X035HCTBa
u 6uorexHonoruu. KomOrHaTHBHAS N3MEHYMBOCTH. DBOIIOIIMOHHOE 3HAYCHNE KOMOUHATUBHON M3MEHYMBOCTH.

denoTUUYECKas, MM MOAU(HUKAIIMOHHAS, U3MEHUYUBOCTh. PONb yCIoBUI BHENTHEH Cpeabl B Pa3BUTUU U MPOSIBICHUU MPU3HAKOB U
CBOMCTB.

Hemoncrpanus. [Ipumeps MoaupuKamoHHON U3MEHYUBOCTH.

JlaboparopHas pabota Ne4

[TocTpoenue BapualmoHHONW KpUBOM (pa3Mepsl JIUCTbEB PACTEHUN, aHTPOIIOMETPUUECKHE JaHHbIE YUAIIUXCS).

Tema 3.3

Cenexknusi pacTeHuii, )KHBOTHbIX H MUKpooprann3mos (3 gaca)

Llenmpovl npoucxoocoenus u mMHo2oo00Opazus KyremypHolx pacmenut. CopT, mopoja, mramMM. MeToabl CEeNeKIHUUd PACTeHUU U
KUBOTHBIX. JIOCTMKEHHS M OCHOBHbBIE HANpaBJIEHUS COBPEMEHHOW CEeNEeKIUU. 3HAUE€HHUE CENEKLMM I Pa3BUTHUSl CEJIbCKOXO3SIMCTBEHHOTO
MPOU3BOCTBA, MEAUIIMHCKOM, MUKPOOHOIIOTMUECKON U APYTUX OTpacieil MPOMBIIIJIEHHOCTH.

Jemonctpanusi. CpaBHUTENbHBII aHadu3 MOPOJA JOMAIIHUX >KUBOTHBIX M COPTOB KYJBTYPHBIX PAacTEHUW M HUX AUKHUX TPEIKOB.
Konnexuu u mpenapaTsl COPTOB KyJIbTYPHBIX PACTEHUM, OTIIMYAIOIINXCS HAMOONIbIIEH MIOJOBUTOCTHIO.

OcHoBHble moHATHUSL. ['eH. ['eHOTHTT KaK cricTeMa B3auMMOJICHCTBYIOIINX Te€HOB opranusma. [IpusHak, cBoicTBO, penotun. I'eneTnueckoe
ompeNieNieHne ToJIa y KUBOTHBIX M pacTeHui. HacieiacTBeHHas W HEHAcCHeICTBEHHAs W3MEHUYMBOCTh. MyTalMOHHAs W KOMOWHATHBHAs
M3MEHUYUBOCTh. Monudukamnuu; Hopma peakuuu. Cenexius; rudpuanszamus u otoop. ['ereposuc u nonumninonaus, ux 3uadeHue. Copt, mopoja,
IITAMM.

Ymenus. OOBACHATD MEXaHU3MBI Mepeaur MPU3HAKOB U CBOWMCTB U3 MOKOJEHHS B MOKOJIEHUE, a TaK)Ke BOSHUKHOBEHHE OTIUYHHA OT
poautenbckux (Gopm y moTtomkoB. COCTaBIATH MPOCTEHUINHME POJOCIOBHBIC W peIlaTh TeHETHYeCKHWe 3aaadd. [loHMMarh HEe0OXOIUMOCTh
Pa3BUTHUSI TEOPETUYECKON T€HETHKH U MPAKTHUUYECKOW CENEeKIUU JAJsl MOBBIMICHUs Y(P(HEKTUBHOCTH CEIhCKOXO3SIHCTBEHHOTO MPOU3BOACTBA H
CHIDKEHUS Ce0ECTOMMOCTH MPOOBOJILCTBHSI.



Me:xnpenmernble cBs3u. Heopranuueckasa xumud. OXxpaHa OpupoJbl OT BO3AEHCTBUS OTXOJ0B XMMUUYECKUX TPOU3BOJICTB.

Opranuueckas xumusi. CtpoeHre U GQyHKLIUU OPraHMYECKUX MOJIeKy: Oenku, HykinenHoBble kucnotsl (JIHK, PHK).

®duszuka. [UCKpETHOCTH »3JIEKTpUUecKOro 3apsga. OCHOBBI MOJEKYJISIPHO-KUHETUYECKON TEOpUU. PEHTreHOBCKOE H3IydYEeHUE.
[TonsaTHe 0 H03€ U3My4YeHHUs U OMOJIIOTUYECKON 3alIHTe.

Paznen 4

JBOJIIOLUSA )KMBOr0 MUPa Ha 3emJie (24 yaca)

Tema 4.1

Mmnoroo0pa3zue ;kuBoro mupa. OCHOBHbIE CBOWCTBA KUBBIX OPraHU3MOB (2 yaca).

EnnHCTBO XMMHUYECKOI0 cocTaBa *KHMBOM MaTepHH; OCHOBHbIE IPYIIIbl XMMUYECKHX JIEMEHTOB U MOJIEKYJI, 00pa3yIolIye )KUBOE BEIIECTBO
ouocheprl. KierouHoe cTpoeHHe OpPraHm3MOB, Hacensomux 3emio. OOMEH BEIIeCTB M CAaMOPETyJSiiusg B OWOJIOTHYECKUX CHCTEMax.
CamoBocnpou3BeIeHUE; HACIEICTBEHHOCTh U M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBaHMA KMBOW Marepuu. Poct u pasButue. Pa3npaxumocTs;
¢dbopmMbl M30MpPATENFHONW pEaKIMM OPraHM3MOB Ha BHEIIHHE BO3JCHCTBUSA. PUTMHYHOCTH MPOLECCOB >KU3HEAEATEIBHOCTH; OMOJIOTHYECKHUE
PUTMBI U UX 3Ha4YeHHE. JIMCKPETHOCTh )KMBOI'O BEIIECTBA U B3aMMOOTHOIIIEHHE YaCTH U LIEJI0r0 B OMocucreMax. DHEpro3aBUCUMOCTh
YKHUBBIX OPTaHU3MOB; (POPMBI TOTPEOICHUST YHEPTUH.

IlapcTBa »XKMBOM MPUPOABI; KpAaTKasi XapaKTepUCTHKa €CTECTBEHHONW CUCTEMBbI KilacCU(UKaIMU )KUBBIX OpraHu3sMoB. Bunosoe
pazHooOpaszue.

JleMoHcTpanus cxeM CTPYKTYphl HApCTB KUBOU HPUPOIBI.

Tema 4.2

Pa3zButue OMOJIOrUH B 101aPBHHOBCKHUII nmepuoj (2 yaca)

PasButne 6Guonoruu B 10/1apBUHOBCKUM nepruoAd. ['ocnoicTBO B HayKe MPECTaBICHUN 00 «M3HAYaJIbHOM 11€1eCO00pa3HOCTH
U HEM3MEHHOCTHU >KUBOU Npupoabl. Pabomuvr K. Jlunues no cucmemamuke pacmeHutl U HCUBOMHBIX. DEONIOYUOHHASA
meopusa K. b. Jlamapka.

JemoHcTpatms. buorpadum ydeHbIX, BHECHIMX BKJIaJ B Pa3BUTHE 3BOJIOLMOHHBIX Hjel. XKusznp u gestenbHocTh K. b.
Jlamapka.

Tema 4.3

Teopus Y. /lapBuHa 0 NPOUCX0KIE€HUH BUIOB IMIyTEM €CTECTBEHHOI0 0T00pAa (5 4acoB)

IIpennoceuiku BO3HUKHOBeHUs ydyeHus Y. JlapBuHa: JOCTHKEHUS B 00J1aCTH €CTECTBEHHBIX HAyK, SKCIEAUIIMOHHBIA MaTepuai
Y. HapBuna. Yuenue Y. JlapBuHa 00 UICKyCCTBEHHOM OTOOpE.

Yuenue Y. /lapBuHa 0 ecTecTBEHHOM OTOOpe. Buji — snemeHTapHas 3BOJIOLMOHHAS enuHUIA. BceoOmas MHIMBUAYaIbHAS
U3MEHYUBOCTH U U30BITOUHAS YHUCICHHOCTh MOTOMCTBA. bopb0a 3a cyliecTBOBaHME U €CTECTBEHHBINH OTOOD.

Hemoncrpanus. buorpadus U. JapBuna. MapmpyT 1 KoHKpeTHble Haxoaku Y. JlapBuHa BO BpeMs MyTeUIECTBUSI Ha Kopabie
«burup».

Tema 4.4

IIpucnocod1eHHOCTH OPraHU3MOB K YCJIOBHSIM BHellIHel cpelibl KaK pe3yJIbTAT [elicTBUs eCTeCTBEeHHOro oTdopa (4 yaca)

IIpucniocoOurtenbHbIE OCOOEHHOCTH CTPOEHMS, OKPACKH TeJla U MOBEACHUS )KUBOTHBIX. 3a00Ta 0 motomMcTBe. PU3NOTOTUYECKHUE
ajlanTanum.

Jlaboparopnas pabora Ne 5§

N3yuenne npucnocoOI€eHHOCTH OPTaHU3MOB K cpejie OOUTaHU.

Tema 4.5 Muxpossosonusi (3 yaca)



Bun xak reHeTH4eCKM H30JIMPOBAHHASI CUCTEMA; PENPOAYKTHBHAsS M30JSILUA M €€ MeXaHu3Mbl. llonmyisimuoHHas cTpyKTypa
BH/1a; DKOJIOTMYECKHE U T€HETUYECKUE XapaKTEPUCTUKU nonmyasauui. [lonynsamus — sinemeHTapHas 3BOJIOLMOHHAA equHuLa. I[lytn
U CKOPOCTh BUJ000pa3oBaHus; reorpauuecKoe U IKOJIOTHIYSCKOE BUI000pa30BaHHE.

JemoHCTpalys cxeMm, WUIIOCTPUPYIOIINX IpoIecc reorpauyeckoro BUI000pa3oBaHUs; JKUBBIX PACTEHUNH M >KUBOTHBIX,
repbapueB M KOJUJIEKLMM, MOKa3bIBAIOIIUX WHIWBUAYAJIbHYIO HU3MEHUYMBOCTh M Pa3sHOOOpa3He COPTOB KyJIbTYPHBIX PACTEHUH U
MOpOJl JOMAIIHUX J>KHUBOTHBIX, a TakKXe pe3yJbTaTbl NPHUCIOCOOIEHHOCTH OPTaHU3MOB K cCpele OOWTaHusI U pe3yJIbTaThbl
BUJ1I000pa30BaHMUs.

JlaGopatopnas pabota Ne6

N3ydyeHue n3MEeHYMBOCTH, KPUTEPUEB BUJIA, PE3yJIbTATOB HCKYCCTBEHHOI'O OTOOpa Ha COpTax KyJbTYPHBIX PACTEHUH.

Tema 4.6

Buosiornyeckue nmocjiencreus aganrtanuu. Makpossosonus (3 yaca)

I'maBHBIC HaIIpaBICHUS SBOJIOIIMOHHOTO Mporiecca. buomornyeckuii nporpecc u 6uonorudeckuit perpecc (A. H. Ceeprion).
[Tyt noctmxeHust Guosiorndyeckoro mnporpecca. OcHogHble 3aKOHOMEPHOCMU 28O0NIOYUU. OUBEPIEHYUS, KOHBEPSeHYUs,
napannenusm, npasuia 360J1I0YUU SPYNN OPSAHUZMOSE.

Pe3ynbTarel 3BOIIOIMKW: MHOTOOOpa3ue BUJIOB, OpraHUYecKas 11eJIeCO00pa3HOCTh, HOCTEIIEHHOE YCI0KHEHNE OpraHu3alluu.

JleMoHcTpauus IpUMEPOB I'OMOJIOTHYHBIX M aHAJIOTMYHBIX OPraHOB, X CTPOEHMS M IIPOUCXOXKIECHUSI B OHTOI'€HE3€; CXEMbI
COOTHOLIEHUS IMyTeH MPOrpecCUBHON OMOJIOTMYECKOM 3BOJIIOIUM; MaTEpUAIIOB, XapaKTEPU3YIOIIUX IIpeACTaBUTENIEH )KUBOTHBIX U
pacTeHul, BHECEHHBIX B KpacHyI0 KHUTY U HAXOAAIINUXCS 1101 OXPAaHOM rocy1apcTBa.

Tema 4.7

Bo3HukHOBeHHe KU3HU Ha 3emuie (2 Jaca)

Oprann4yeckuii MHUpP KaK pe3ylbTaT »>BOJIOUMU. BO3HHMKHOBEHME MW pa3BUTHE JKHU3HU Ha 3emie. XUMHYECKHUH,
npenduonornyeckui (treopus akagemuka A. M. Onapuna), OMOJIOTHYECKUI Y COIMAIBHBIN TANbl Pa3BUTHS )KUBOW MaTEPHUH.

PUIOreHeTHYECKUE CBSI3U B )KUBOW MPUPOJIE; €CTECTBEHHAs KJIaCCU(UKALNS )KUBBIX OPraHU3MOB.

JleMoHcTpalysi cXeM BO3HUKHOBEHUSI OJJHOKJIETOUHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB, pa3BUTHS LIAPCTB pacTeHUH
U )KUBOTHBIX.

Tema 1.8

PazButue xu3nu Ha 3emure (3 gaca)

Pa3Butne xu3HM Ha 3emiie B apXeMCKyl0 U INPOTEepo30McKyro 3pbl. llepBrie crenbl xu3Hu Ha 3emiie. [losiBieHue Bcex
COBPEMEHHBIX THUITOB OECITO3BOHOYHBIX )KUBOTHBIX. IlepBbie XOopaoBbie. Pa3BuTHE BOJHBIX PAaCTEHUIA.

PazButue xn3Hu Ha 3emJiie B najneo30iickyro 3py. [losBienue u 3BomroLus CyXOMyTHBIX pacTteHud. [lanopoTHuku, ceMeHHbIe
MartOpOTHUKH, TOJIOCEMEHHbIE pacTeHUsl. BO3HUKHOBEHHE MO3BOHOYHBIX: PbIObI, 3¢ MHOBO/IHBIE, IIPECMBIKAIOIITHUECS.

PasButue xu3Hu Ha 3emiie B ME3030MCKYIO M KalHO30MCKyro 3pbl. IlosiBeHHe u pacnpocTpaHEHHE MNOKPBITOCEMEHHBIX
pacrenuii. BosHukHOBeHMEe nTUll U MilekonuTaronux. [losiBnenne u pa3Butre npuMaToB.

IMpoucxokaenue yesoBeka. MecTo dYesoBeka B KUBOW mpupoje. CucremaThdeckoe IMoJiokeHrne Buaa HoOmo sapiens B
CUCTEME KMBOTHOTO Mupa. IIpu3Haku U CBOICTBa YEJIOBEKA, IO3BOJISIFOLINE OTHECTH €T0 K Pa3jIUYHbIM CUCTEMAaTUUECKUM I'pylnam
HapcTBa »KUBOTHBIX. CTaauy BOJIIOIIUM YEJIOBEKA: JPEBHENIIINI YEJIOBEK, IPEBHUM YEJIOBEK, IIEPBhIE COBPEMEHHBIE JIFOIH.

CBolicTBa 4YeloBeKa Kak Owoiiorndeckoro Buja. [lomyrsiiuoHHasi cTpykTypa Buaa HOMO sapiens; deoBedecKue pachl;
pacoobpa3zoBaHUE; €IMHCTBO MPOUCXOXKICHUS pac. AHTUHay4YHas CYIIHOCTb pacu3Ma.



JlemoHcTpanus penpoaykiui kaptuH 3. bypuana, orpaxaromux ¢ayHy u GIopy pasdHuydHBIX 3p U MEPHOIOB; CXEM
pa3BUTHUS LAPCTB XKUBOW NPUPOJAbI; OKAMEHEIOCTEU, OTIIEYAaTKOB PACTEHUM B APEBHUX IOpoaax. Moaenyd CKEIeTOB YEJIOBEKA U
MO3BOHOYHBIX )KUBOTHBIX.

Ocnoenvie nonamusn. buonorusi. JKuznb. OCHOBHBIE OTJIMYUSI KUBBIX OPraHU3MOB OT OOBEKTOB HEXUBOW HIPHUPOIBI.
VYpoBHU OpraHuzamnuu )XuBoi marepuu. OOBEKThI U METO/Ibl U3yUeHus B Onojoruu. MHOrooopasue KkuBoro Mupa.

Opomronus. Bua, nonymnsuus; ux kpurepuu. bopr6a 3a cymecrBoBanue. EcTecTBeHHBII 0TOOP Kak pe3yabTaT O0pbOBI 32 CYIIECTBOBAHUE
B KOHKPETHBIX YCIOBUAX cpeabl oOuTanus. « BoIHbBI KU3HWY.

MaxponsBosronus. buonornueckuit nporpecc u 6uonornueckuii perpecc. Iyt noctmkeHuss GMOIOrHYECKOro mporpecca; apoMopQo3sl,
UIM0aIaNTaly, o0Ias JereHepaus.

Teopus akagemuka A. M. OnaprHa 0 IpoUCX0KIEHUH )KM3HU Ha 3eMII€.

Pa3BuTue JXMBOTHBIX M pPACTEHUN B pa3jIMYHbIC NEPUOABI CYyIIECTBOBaHUS 3eMiu. llocTrerneHHoe yCIO)KHEHHE OpraHu3aluud U
MPUCTIOCOOICHNE K YCIOBHUAM CPE/Ibl )KUBBIX OPraHMU3MOB B IpOLIEcCce IBOIIONHUH. [IporcxoxieHue yenoBeka. J[BUxKyIMe CHIIbl aHTPOIIOTEHE3A.
Ponb Tpyaa B mponecce npeBpailieHrs 00e3bsHbI B YesoBeka. YenoBeueckue pachl, UX equHcTBO. KpuTnka pacusma.

Ymenun. O0bsACHATH C MaTEpUATUCTUUECKUX MO3UIUN MPOLIECC BOZHUKHOBEHMS )KM3HU Ha 3eMJle KaK €CTECTBEHHOE COOBITHE B LIENH
ABOJIIOIIMOHHBIX TPE0Opa30BaHUil MATEpUU B LIEJIOM.

OOBSICHIATh OCHOBHBIE CBOWMCTBA KMUBBIX OPraHU3MOB, B TOM YHUCIIE MPOLIECCHl META00IM3Ma, CAaMOPETYJISIMIO; TOHATHE IOMEocTa3a Kak
pe3yJIbTaT 3BOJIIOLUU )KUBOU MaTEPHH.

Hcrnonb30BaTh TEKCT YUEOHHUKA U JPYTUX YUEOHBIX OCOOMH JJIsl COCTABICHMS TaOIUL, OTPaXKAIOLIMX 3TAIbl Pa3BUTHS KU3HU Ha 3eMile,
CTAHOBJIEHUs yenoBeka. Mcmonb3oBaTh TEKCT ydyeOHHKaA sl pabOThl C HaTypalbHBIMU OOBeKTamH. JlaBaThb apryMEHTHUPOBAHHYIO KPUTHUKY
pacusMma.

Mexnpenmernble cBsi3u. Heopraunuueckasa xumusa. Kuciaopoa, Bogopon, yriepon, a3oT, cepa, Gochop u apyrue 3neMeHTHI
nepuoandeckont cucremsl J1. 1. MeHnneneeBa, UX OCHOBHBIE CBOMCTBA.

Opranmunueckasa xuMmusi. OCHOBHbBIE TPYIIIBI OPTaHUYECKUX COECIUHEHHMN.

O®usznka. Monnsupyolee n3nydeHue; NOHATHE O ]03€ U3ITyUYEeHUs U OMOJIOrMYeCcKO 3aIuTe.

ActpoHomus. Opranuzanys niaaHeTHsIX cucteM. ColHedHas cucTeMa; ee CTpykrypa. Mecto nianeTsl 3emiisd B COJTHEYHON CUCTEME.

Uctopus. Kynerypa 3anagnoit EBponsl konna XV — nepBoii nmonoBunsl XVII B. Kynbrypa mepBoro mepuoga HOBOW HCTOpHUHU.
Benukue reorpaduueckrue OTKPHITHS.

DKoHOMHUUEeCcKas reorpadus 3apydbexnsix crpad. Hacenenune mupa. ['eorpadust HaceneHnust Mmupa.

®usnveckags reorpadusga. Mctopus KOHTUHEHTOB.

Paznen 5

B3anMooTHOLIEeHUsI Opranu3Ma u cpeabl. OcHOBBI 3K010rHu (7 4acoB)

Tema 5.1

Buocdepa, ee crpykrypa u pynkuun (4 aca)

buocdepa — xuBasi ob6omouka turanetsl. CtpykTypa O6mochepnl. Komnonenmol ouocgepwi. sxnusoe ewyecmeo, 8U00B80U COCMAS,
paszHoobpaszue u 6x1ad 8 buomaccy, 6UoKocHoe u KocHoe geupecmso ouocgepvt (b. U. Bepuaockuii). KpyroBopoT BEIIECTB B MPHUPOJIE.
EctecTBenHble cooOmiecTBa >XKMBBIX OpraHu3MoB. buoreorneHo3pl. KOMIOHEHTHI OHMOT€OI€HO30B: MPOIYIEHThl, KOHCYMEHTBI, PEIyLECHTHI.
buoneHo3sl: BU10BOE pazHooOpasue, MIOTHOCTh MOMYJIsALui, Onomacca.

AOGuoTtnueckue @aktopsl cpeasl. Poiap TeMmeparypbl, OCBEUIEHHOCTH, BJIQKHOCTH M JAPYrux (aKTOpoB B >KU3HENEATEIbHOCTU
cooOmiecTB. MTHTEHCHBHOCTD JEMCTBUS (aKkTOpa Cpesibl; orpaHMunBaomui ¢pakrop. B3anmoneiictBue hakTopoB cpesbl, Mpeaensl BBIHOCIMBOCTH.



buornueckue ¢dakropsl cpensl. Llenn n cetm mutaHusa. Okonocuueckue nupamuowsl: yucel, ouomaccwvl, 3Hepeuu. CMeHa OHOLIEHO30B.
[TprunHBI cMeHBI OMO1IEHO030B; (HOPMUPOBAHHE HOBBIX COOOIIECTB.

@®opMBbI B3aMMOOTHOIICHUH MEXIy OopraHu3MaMH. [03UTHBHBIC OTHOIIEHUS — CHMOMO3: MYTyajH3M, KOOINEpanus, KOMMEHCAIN3M.
AHTHOMOTHYECKHE OTHOUICHUS: XUIIIHUYECTBO, Mapa3suTHU3M, KOHKypeHIus. HelTpanbHble OTHOIICHUS — HEHTPATU3M.

JleMoHCTpanusi: a) CXeM, HWUIIOCTPUPYIOLIMX CTPYKTYpy OHOC(Epsl M XapaKTepU3yIOUIMX OTICIbHBIE €€ COCTaBHBIE 4YacTH, TaOJHII
BUJIOBOTO COCTaBa M pa3HO00pa3usi )KHUBBIX OPraHU3MOB OHOC(hEpHl; CXeM KPYyroBOpOTa BELIECTB B MPUPO/IE;

0) KapT, OTPAKAIOIIUX T€0JOTMIECKYI0 HCTOPUIO MAaTEPUKOB; PACIIPOCTPAHEHHOCTH OCHOBHBIX OMOMOB CYIIIH;
B) madribMoB U KuHoguisMa «buochepay;
r) IpUMepOB CUMOMO03a peACTaBUTENEH Pa3IMYHBIX HAPCTB )KUBOH MTPUPOIBL.

JlabGopaTtopHas pabora Ne7

CocraBnenue cxem rnepeaadyy BEHIecTB U SHEpruu (Lierneil muTaHus)

JlabopaTtopHas padora Ne8

W3yuenue u onucanue 3KOCUCTEMbI CBOEH MECTHOCTH. BrIsiBlIeHEe TUIIOB B3aUMOICHCTBHS Pa3HBIX BUJIOB B JAHHOM 3KOCHCTEME.

Tema 5.2

Buocdepa u uesoBek (3 uaca)

[Tpupoanble pecypchl U UX UCIOJIb30BAHUE.

AHTponoreHHble (akTOphl BO3JACHCTBHUA HA OWOIEHO3BI (POJb 4YeNOBEKAa B MPHUPOE); IMOCIEICTBUS XO3SHUCTBEHHOW [EATEIbHOCTH
yesioBeka. [IpoGiembl panuoHaJIbHOIO MNPUPOIONOJIB30BAHUSA, OXpPAHbl MPUPOJBL: 3alllUTa OT 3arpsA3HEHUN, COXpaHEHHWE STAJIOHOB M IHa-
MSTHUKOB MPUPOBI, 0O0ECIIedeHre IPUPOJHBIMU PECypCaMU HAaCceIeHUs TIaHETHI.

JlemoHcTpanys KapT 3all0BEAHbIX TEPPUTOPUI HAILIEH CTPAHBI.

OcnoBHble mnousiTHsA. buocdepa. buomacca 3emnu. buonormyeckas NpoAyKTUBHOCTh. JKHWBOE BemIeCTBO U €ro (PyHKIHUH.
buonorndeckuii KpyroBopoT BEUIECTB B MpHUpoAE. DKoyorus. BHemHsas cpena. Dkojorumdeckue (akTopsl. AOHOTHUECKHE, OMOTHYECKHE U
aHTPOIOTeHHbIE (DAKTOPBl. DKOJIOTMYECKUE CHUCTEMBL: OHOreoleH03, OuOoleH03, arpoueHo3. [IpoayleHThl, KOHCYMEHTBI, pPEIyLEHTHI.
Camoperynsnus, cMeHa OMOIIEHO30B U BOCCTAaHOBJIEHHE OMOLIEHO30B.

BosgeiictBue uenoBeka Ha O6uocdepy. OxpaHa NpUPOAbI; OMOIOIMYECKH M COLMANBHBIM CMBICI COXPaHEHUS BHJIOBOIO pazHOOOpasus
OuoneHo030B. PanyoHanbHOE MPUPOONONb30BAHUE; HEUCUEpIIaeMble U HCYeplaeMble pecypchl. 3allOBEIHUKH, 3aKa3HUKH, Mapku. KpacHas
kHura. buonuka.

Ymennsi. BpISBIATH MNpU3HAKW NPUCIIOCOOJEHHOCTH BHUJIOB K COBMECTHOMY CYIIECTBOBAHHMIO B D3KOJOTMYECKHUX CHCTEMax.
AHanu3upoBaTh BUJIOBOW cOCTaB OMOIIEHO30B. BeIIensaTh oT/enbHbIe (POPMBbI B3aUMOOTHOIIEHHH B OMOLIEHO3aX; XapaKTepU30BaTh MUILIEBbIE CETH
B KOHKPETHBIX YCIOBHSIX OOUTaHUSI.

[IpuMeHsTh Ha MPAaKTUKE CBEACHUS 00 IKOJIOTMYECKUX 3aKOHOMEPHOCTSAX B MPOMBIIUIEHHOCTH U CEJIbCKOM XO3HMCTBE JJIs1 IPaBUIIbHON
OpraHu3aluy JIECOBOJICTBA, PHIOOBOJICTBA U T. [I., @ TAKXKE JIJIsl PELIEHHUs] BCEro KOMILJIEKCA 3a7a4 OXPaHbl OKPY>KAOIIEN CpeJibl U pallMOHATIBHOTO
HPUPOIOIIOIB30BAHUS.

MexnpeaMmeTHbie cBsi3u. Heopraamueckas xumusa. Kucnopon, cepa, azor, pocdop, yriepos, ux Xxumudeckue cBoicTBa. Oxpana
HIPUPO/IBI OT BO3AEHCTBUSI OTXOA0B XMMUYECKUX ITPOU3BOJICTB.

dusunyeckas reorpapus. Knumar 3emau, KimmaTHyecKas 30HAIbHOCTbD.

®usuka. [lonaTre o 103e U3IyueHHUs U OUOJIOTHYECKON 3alIUTe.

JlaboparopHast pabota Ne9

AHanu3 U OLEHKA MOCIEACTBUI AESITEIBHOCTH YEJIOBEKAa B IKOCUCTEMAX.

Pe3epBHoe Bpemss — 1 yac.



TemaTuveckoe IJIaHUPOBAHUE.

TemMaTuuyeckoe IVIAHMPOBaHHUE, 5 KJIacce

B TOM
B TOM
yHcie,
KoJi-Bo qucie,
Pa3zgen Tema gabop. m
4acoB KOHTP.
NMPAaKT.
padoT

padoT
®a3a 3anycka (COBMeCTHOE NPOEKTUPOBAHUE U IJIAHUPOBaHME Y4eOHOI0 ro/ia)
| |}KI/IB0171 OpraHU3M: CTPOCHHUE M U3yYCHHE 10 1 5
da3a NOCTAHOBKH M pPelleHHs CUCTeMbl Y4eOHbIX 3a/1a4
1 MHoroo0pasue KUBbIX OpraHU3MOB 13 1 1
11 Cpena oOuTaHUS )KUBBIX OPTaHU3MOB 5) 2
PedaexcuBHasn ¢aza
v Yenoek Ha 3emiie 7 1 2
HUroro 35 3 10

TemaTH4ecKkoe NJIAaHUPOBaHMeE, 6 KiIacc
KosnuecTBO B Tom qncne,B TOM HHCIIe,
Pazpnen Tema 4ACOB OHTD. DAG n1a0op. |
aco P- pao. npaxT. pao.

da3a 3anycka (COBMeCTHOE MPOEKTHPOBAHME M IIJIAHUPOBAHHUE YUeOHOI0 roJa)
| | CtpoeHue U CBOMCTBA KUBBIX OPTaHU3MOB | 12 | 1 4
da3a NOCTAHOBKH M PellleHHs CUCTEeMbl Y4eOHbIX 3a/1a4
1 | KusHenesaTenbHOCTh OPraHu3MOB | 19 | 1 5
PedaexcuBHasn ¢asa
11 Opranusm u cpena 4 1 -
Pezeps
Hroro 35 3 9

TemaTnyeckoe IIAHUPOBAHUE, 7 KJIaCC




HasBanue Tembl KomuectBo
4acoB

BBenenmne 3

Paznea 1. HapcrBo IIpokapuorsi 3

Tema 1.1. MHoOTrOOOpa3ue, 0COOEHHOCTH CTPOCHHUS U MPOUCXOXKICHUE 3
MIPOKAPUOTHYECKUX OPTraHNU3MOB

Paznen 2.1lapcTBo I'pudbI 5

Tema 1.2 OOmias xapakTeprucTuKa rpudoB 3

Tema 2.2. JIumaiitauku 2

Pasnen 3. HHapcrBo PacTrenns 16

Tema 3.1. OOmias xapakTepucTUKa pacTEHUN

Tema 3.2. Huzmiue pacteHus

Tema 3.4. Otnen ['oioceMeHHBbIE pacTeHUS

1
2
Tema 3.3. Bricime pacrenus )
2
6

Tema 3.5. Otnen [lokpeitocemennsbie (LIBeTkoBbIe) pacTeHus

Pa3nen 4. LlapcTBo /KuBOTHBIE 38

Tema 4.1. Ob6mias xapakTepUCTHKA KUBOTHBIX

Tema 4.2. IToamapctBo OAHOKIETOYHBIE

Tewma 4.3. ITonnapcTBo MHOTOKIETOYHBIE

Tema 4.4. Tun KuineusomomaoCcTHRIE

Tewma 4.5. Tun Ilnockue yepsu

Tewma 4.6. Tun Kpyrunsle uepsu

Tewma 4.7. Tun Konpuatelie uepsu

Tema 4.8. Tun Momtrocku

Tema 4.9. Tun Ynenucrounorue

Tema 4.10. Tun Urnokoxue

Tema 4.11. Tun Xopaossie. [logtun becuepenneie

Tewma 4.12. TToarun I1o3Bonounsie (Uepennsie). Haaknacc PriOb

Tema 4.13. Kinacc 3eMHOBOIHBIE

WINIDN PR NIDNDN P DNDN PN

Tema 4.14. Knacc IIpecMmbikaromuecs




KJIacC

TemaTn4eckoe

Tema 4.15. Kimacc Iltums:

Tema 4.16. Kinacc Miekonuraromme

Paznea 5. llapcTBo Bupycsi

3akirroueHue

RN OB

UTOIo

HasBanue temnl

Komnuects

Tema 1. Mecto denoBeka B CUCTEME OPraHUYECKOTO MUpa

Tema 2. IIpoucxoxxaeHue uenoBexka

Tema 3. Kparkas ucropuss pa3BUTHsS 3HAHUU O CTPOCHUH U

(GYHKIHAX OpraHu3Ma 4eJoBeKa

Tema 4. OOuuit 0030p cTpoeHus U PyHKIMN OpraHu3Ma YeaoBeKa

SN

Tewma 5. Koopaunanus u perynsuus

[EEN
[EEN

Tema 6. Onopa u JBH>KEHHUE

Tema 7. BHyTpeHHss cpeia opranusma

Tema 8. TpancnopT BelecTB

Tema 9. JIpixanue

Tema 10. [TumeBapenue

Tema 11. OOMeH BelIecTB ¥ SHEPTHH

Towma 12. Breinenenue

Tema 13. IToxpoBsl Tena

Tewma 14. Pa3MHOXKEHHE U pa3BUTHE

Tewma 15. Beiciias HepBHas AeATEIbHOCTh

BN W[ NN oo & O] 0O

Tema 16. UenoBek u ero 370pOBbE

4

uToro

67 + 14. pe3eps

TemaTH4yecKoe IUIaHNPOBaHue, 9 KiIace

INIAaHUPOBaHHUE,

8



HasBanue TeMsl Kommiecrso
4acoB

BBenenue 1

Pa3gen 1. CTpykTypHasi opraHu3anus »KUBbIX OPraHU3MOB 14

Tema 1.1. XuMuueckass opraHu3anus KJIETKH 5

Tema 1.2. OOMeH BemeCcTB U MPeoOpa3oBaHNE SHEPTUH B KIICTKE 3

Tema 1.3. Ctpoenue u pyHKIIUHU KIETOK 6

Pasnea 2. Pa3vHoOxeHHe W HWHIAMBHUAYAJIbHOE Ppa3BUTHE 6
OpPraHu3MoOB

Tema 2.1. PazmMHOXX€eHHE OpraHu3MOB

Tema 2.2. InauBUayaapHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 3

Paznen 3. HaciieacTBeHHOCTh U N3MEHUYMBOCTH OPraHU3MOB 14

Tema 3.1. 3akOHOMEPHOCTH HaclIe10BaHUs IIPU3HAKOB 8

Tema 3.2. 3aKkOHOMEPHOCTH U3MEHUYUBOCTH

Tema 3.3. Cenexuusi pacCTEHH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB 4

Pa3nen 4. DBosonus ;kuBoro Mmupa Ha 3emuie 25

Tema 4.1. MHoroo6pasue >XxMBOro Mupa. YpOBHU OpraHu3aluud U 2
OCHOBHBIE CBOMCTBA JKHBBIX OPraHU3MOB

Tema 4.2. Pa3Butre 6M0JI0ruM B 10JaPBUHOBCKUIN EPHOJT 2

Tema 4.3.Teopuss Y.JlapBuHa O NIPOUCXOKJIECHUH BHUIOB IyTEM 5)
€CTECTBEHHOI'0 0TOOopa

Tema 4.4.I1prcnoco0I€HHOCTh OPraHW3MOB K YCJIOBUSIM BHEUIHEU 4
cpenbl KaK pe3ysbTaT JeHCTBHUS €CTECTBEHHOIO 0TOOpA.

Tema 4.5.MUKpPO3BOIIOLIUS. 3

Tema 4.6. buonornueckue MOCJIE/ICTBUS aJanTaruu. 3
Makpo3BOJITIONH.

Tema 4.7. BO3BHUKHOBEHUE KU3HU HA 3eMJIe. 2

Tema 4.8 Pa3zputue xu3HU Ha 3eMJIie. 3

Pa3pnen S. B3auMOOTHOILIEHUSI OPraHU3MA U Cpe/bl. 7

OCHOBBI 3K0JIOTUH

Tema 5.1. Buocdepa, ee cTpykrypa u pyHKIUN 4

Tema 5.2. buocdepa u genoBex 3




HToro

67 +
pe3epB

14.
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