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[IpenonaBanue npeamera «buonorus» 6a30BbIi ypoBeHb YpoBeHb B 10-11 Kitaccax ocyliecTBaseTCS B COOTBETCTBUH € YUEOHBIM TIAHOM
MYHHIIMIIAIBHOTO OI0JKETHOTO 00111e00pa3oBaTenbHOro yupexaeHus «dysamicko -bypHaeBckas cpennss o0meo0pa3oBareabHas Koy
AnpkeeBckoro MyHuIUIansHOro paiiona PT wna 2022 — 2023 yueOHbIH TO/, COTIACHO KOTOPOMY HA M3YYCHHE MTPEIMETa OTBOIUTCS CIEAyIoIIee
KoJm4ecTBO yacoB: [Iporpamma paccuntana Ha udyuenne xumuu B 10-11 xnaccax B o0beme 134 yueOHbIX yacoB. 10 kimacc — 2 yaca B Hefenro, 68
qacoB B rof. 11 kiacc - 2 yaca B Hezienro, 66 yacoB B rof. (B memnsx BeIMOTHEHHS COMEPKATEIBHON YaCTH IPOTPAMMHOTO MaTepralia BO3MOKHO
ymiotHenue). [peiaraemas nmporpaMmma 1o XMMUU PacKpbIBaeT cojepkanue o0ydeHus xumun ydamuxcs 10-11 kinaccoB 0611e006pa3oBaTeIbHBIX
opraHu3anyii Ha npoguIbLHOM ypoBHE. /IS peanuzanuy MporpaMmbl HCIIONB3YIOTCS yueOHuK buonorus mox penakuueit B.B.Ilaceunuka, M.:
[Ipoceemenue, 2021. — 336

Ilnanupyemble pe3yabTaThl
JlesaTenbHOCTh 0OPa30BaTEIBFHOTO YUpPEKASHHUs 0011ero oopa3zoBanusi B 00y4yeHUH OMOJIOTHU B CPEAHEN IIKOJIE JTIOJHKHA OBITh
HaIlpaBJIeHA HA JOCTM)XKEHUE O0YYarOIIMMHUCS CIICAYIOINX JUUYHOCTHBIX Pe3yJIbTaTOB:!
peanu3anus STUYECKUX YCTAaHOBOK MO OTHOIIEHHIO K OMOJOTHYECKUM OTKPBITHUSIM, UCCIEIOBAHUSAM U UX pe3yJIbTaTaM;
MPU3HAHUE BBICOKOW IIEHHOCTH KU3HU BO BCEX €€ MPOSIBIICHUAX, 3[JO0POBBSICBOETO U APYTUX JIOAEH, peaan3aluus yCTaHOBOK 3/I0POBOTO
oOpa3za )KH3HH,;
copMHUPOBAaHHOCTH MO3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX Ha ITOJIyd€HHUE HOBOTO 3HAHHS B 00JACTH OMOJIOTHU B CBSI3H C
Oynymeit npogeccuoHaIbHOU AesITEIbHOCTHIO UJIU OBITOBBIMU MPOOJIEMaMH, CBSI3aHHBIMU C COXPAaHEHUEM COOCTBEHHOTO 3JI0POBbS U
YKOJIOTHYECKON O€30MacHOCTH.
MeTanpeaMeTHbIMH Pe3yJIbTATAMM OCBOCHUSI BBIIIYCKHUKAMM CTapllel MIKOJIbI yTIIyOJIEHHOr O Kypca OMOJIOTUH SIBIISIFOTCS:
OBJIAJICHUE COCTABJISIIOIIMMH HCCIIEIOBATEILCKON U MIPOEKTHOM NEeATeIbHOCTH, BKJIFOYasi YMEHUS BHUJIETh NPOOJIEMY, CTaBUTh BOIPOCHI,
BBIJIBUTATh THUIIOTE3bI, JaBaTh OMpPEACIICHUS MOHATUIM, KlacCU(UIIMPOBATh, HAOII01aTh, IPOBOIUTH
SKC MEPUMEHTHI, JAeJIaTh BBIBOJIbI U 3aKIIOUEHUS, CTPYKTYPUPOBATh MaTeprail, OObSICHATh, I0Ka3bIBaTh, 3allIMIIIaTh CBOU UJIEH;
yMeHHe padoTaTh ¢ pa3HbIMU UCTOUYHUKAMU OMOJOTHYECKON MH(pOpMALIMN: HAXOAUTh OUOJIOTHYECKYIO0 HH(GOPMAIIUIO B PA3IMYHBIX
HWCTOYHUKAX (TEKCTE yYeOHHKA, HAYYHO-TIOMYJISIPHON JUTEepaType, OMOIOrNYEeCKUX CIOBapsX M CIPaBOYHHUKAX), aHAJIM3UPOBATH U
OLIEHUBATh HUH(}OpPMAIMIO, MPE0oOPa30BBIBaATh HHPOPMALIHIO U3 OJHOU (DOPMEI B APYTYIO;
CHOCOOHOCTH BBHIOMPATH 1IE€JIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JAEMCTBUSAX U MOCTYHKaxX 10 OTHOIIEHUIO K )KUBOU MPUPOJIE, CBOEMY
37I0POBBIO U 3J0POBBIO OKPYKAIOIINX;
YMEHHE aIeKBaTHO UCHOJIb30BATh PEUEBbIE CPEJICTBA ISl TUCKYCCUU U apTyMEHTAIIMU CBOEH MO3UIMH, CPAaBHUBAThH Pa3HbIE TOUKHU
3peHUs], ApryMEHTHPOBATh CBOIO TOYKY 3PEHMSI, OTCTAUBATh CBOIO ITO3UIIHIO.
IIpeamMeTHBIMHU pe3yJibTaATAMHM OCBOEHHS BBINYCKHUKAMM CTaplIed HIKOJIBIKypca OMOJIOTHUH YyIrIy0JJ€HHOTO YPOBHS SIBJISIFOTCS:
B no3naseamenvnoii (unmennexkmyanwvhnoii) cepepe:
XapaKTepHUCTHUKA COAEpKaHUsI OMOJIOTUUECKUX TeOpui (KJeTo4uHasl, 3BOJIOLMOHHAs Teopust lapBuna); yuenust BepnHajckoro o
o6uocdepe; 3akoHOB MeH1e1s1, 3aKOHOMEPHOCTEN N3MEHUYMBOCTH; BKJIAJ1a BBIAAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOTUUYECKON HAYKH;



BBIJICJICHHUE CYILIECTBEHHBIX IIPU3HAKOB OMOJIOTUYECKUX OOBEKTOB (KJIETOK: PACTUTEIILHBIX U )KUBOTHBIX, JOSICPHBIX U SI/IEPHBIX,
IMOJIOBBIX U COMAaTHYECKHUX; OPTraHU3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX; BUJOB, IKOCUCTEM, OHOC(epshl) U nmpoleccoB (00OMeH
BEILIECTB, Pa3MHOXXEHUE, JICJICHUE KJIETKH, OIIOJOTBOPEHHE, IEHCTBUE NCKYCCTBEHHOTO U €CTECTBEHHOrO OTOOPOB, (OpMHUPOBAHHE
MPHUCIIOCOOJIEHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIESCTB U IIPEBpALlEHUs SHEPTUU B SKOCHCTEMaxX u ouocdepe);
00BSICHEHHE POJIM OUOJIOTHH B (POPMUPOBAHUU HAYUYHOTO MHUPOBO33PEHUS; BKJIa/Ia OUOJIOTHYECKUX TEOpH B (hOPMHUpPOBAHUE
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA; OTPULIATEIILHOTO BIUSHUS aJIKOIr0Jisl, HUKOTUHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE YEIOBEKA; BIUSHHUS MyTareHOB Ha OPTaHU3M YEJIOBEKA, SKOJIOTUYECKUX (PaKTOPOB HA OPraHU3MbI; IPUYUH SBOIIOLHH,
W3MEHSEMOCTH BHUJOB, HApYIICHUI pa3BUTHUS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JeBaHM, MyTalllil, yCTOMYUBOCTH U CMEHBI
SKOCHUCTEM;
MPUBEJACHUE JOKA3aTeIbCTB (apryMeHTallus) €IMHCTBA )KUBOU U HEKHUBOU MPUPOJIBI, POJICTBA )KUBBIX OPTaHU3MOB; B3aUMOCBSI3€i
OPraHU3MOB U OKPY>Kalo- IIeH cpeabl; HEOOXOAUMOCTH COXPAaHESHUSI MHOT00OOpa3usi BUIOB;
YMEHHE T0JIb30BaThCsI OMOJIOTHYECKON TEPMUHOIOTUEH U CUMBOJIMKOM;
peIIeHue JIEMEHTApPHBIX OMOJIOTHYECKHUX 3a/Ja4; COCTABJICHHE DJIIEMEHTAPHBIXCXEM CKPEIIMBAHUS U CXEM MEPEHOCA BEIISCTB M YHEPTUU
B DKOCcHCTeMax (1IeMy IMMUTaHusl);
OIMMCaHuEe 0COOCH BUIIOB ITO0 MOP(POIOTHISCKOMY KPUTECPHUIO;
BBISIBJIEHME U3MEHUYUBOCTH, MPUCIIOCOOJICHUIT OPraHU3MOB K cpeae OOMTaHHsI, HICTOYHHUKOB MyTareHOB B OKpY>KalollIei cpejie
(KOCBEHHO), aHTPOIIOTEHHBIXU3MEHEHHI B SKOCUCTEMaX CBOEH MECTHOCTH; NM3MEHEHHH B DKOCHCTEMax Ha OMOJIOTHUYECKUX MOJCIISX;
CpaBHEHHE OMOJOTHYECKUX OOBEKTOB (XMMHUYECKHUI COCTAB TEJI )KUBOM M HE)KUBOM MPUPOBI, 3apO/IbIIlIa YeJIOBEKa U APYTUX
MJIEKOTIUTAFOIIIHNX, IPUPOTHBIEIKOCUCTEMBI i arPOIKOCHCTEMBI CBOE€H MECTHOCTH), TPOIIECCOB  (€CTECTBEHHBIN U MCKYCCTBEHHBIN
0TOOp, TOJI0BOE U Oecrnoiioe pa3sMHOXKEHHUE) U (POpMyTIMPOBKA BHIBOJIOB HA OCHOBE CPaBHEHHUS.
B yennocmmno-opuenmavyuonnou cepepe:
aHaJIW3 U OLIEHKA Pa3JIMYHbIX TMIIOTE3 CYIIHOCTH JKU3HHU, IPOUCXOKICHUS YeJIOBEKa M BOZHUKHOBEHUS KHU3HH, TJ100aJIbHBIX
AKOJIOTMYECKHUX MPOOJIEM U MyTell UX pEelIeHUs], TOCIE/ICTBUII COOCTBEHHOM JEsTEIbHOCTH B OKpY Karolleh cpe-ae; OMoJIornuecKoin
nHdopMaIMM, MOJIy4yaeMoi U3 pa3HbIX HCTOYHUKOB;
OIIEHKA PTHYECKUX aCIIEKTOB HEKOTOPHIX HCCIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KIIOHUPOBaHHUE, NCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HAIlpaBJICHHOE M3MEHEHHE F€HOMaA).
B chepe mpyooeoii oesamenvnocmu: oBnageHne yMEHUSIMHA U HABBIKAMH ITOCTAHOBKH OMOJIOTHYECKUX DKCIIEPUMEHTOB U OOBSICHEHHUS
HUX pe3yJIbTAaTOB.
B cghepe ¢puzuueckoit oeamenvnocmu: 060cHOBaHNE U COOTIOAEHHUE MeP NPODMIIAKTUKA BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX
NpUBBIYEK (KypeHHe, ynoTpeOiieHHe aJKorojsl, HApKOMaHMUs); MpaBUJl MOBEACHUS B OKpY KaloIIel cpeie.

COHAEPXAHUE KYPCA BUOJIOT'MH 10 kmacc
PA3JIEJT 1
BBenenwue B 6nonoruto (3 vaca)



buonorus xak Hayka. MecTo OMOJIOTUH B CUCTEME HayK. 3HaueHUe OMOJIOTHHU I IOHUMAaHUs Hay9HOH KapTHHBI Mupa. CBA3b OMOIOrHYECKUX
JUCITUTIINH C IPYTUMH HayKaMH (XUMHEH, PU3nuKor, MaTeMaTHKOM, reorpadueid, acTpoHOMUEH U Ap.). Poiib OMoIorudecKkux Teopuil, uaen, THIoTe3 B
(bopMHpPOBaHNUN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUpa. OOBEKT U3y4eHus: OMOJIOTUN — OMOJOrHYecKre cucTeMbl. O0Ie Mpu3HaKH
OMOJIOrNYECKUX cUCTeM. MeTo/ibl TO3HAHUS KHUBOH MPUPOJIBI.

JleMOHCTpanuu NOPTPETOB YUCHBIX-OUOJIOTOB, CXEM, TaOJIUI, (PparMeHTOB BUACOPHIEMOB U KOMITBIOTEPHBIX porpaMM: «CBsi3b OMOJIOTHH C
IPYTHUMHU HayKamMu», «bHOJIOrn4ecKre CUCTEMBD», «Y POBHU OPraHU3alMM )KUBOH NPUPOIBI», «MeTOoabl IO3HAHUS KUBOU ITPUPOIBI».

PA3JIEJI 2

OcnoBbl niuTosioruu (31 yac)

[Ipenmer, 3a1a4u 1 METOABI HCCIIEJOBAHUSI COBPEMEHHON IIUTOJIOTUH. 3HAYCHHUE ITUTOJIOTUYECKUX MCCIIEOBAHUH Ul APYTUX OMOIOTMYECKUX HAYK,
MEIMILMHBI, CEILCKOT0 X034KicTBa. MIcTOpHs OTKpBITHA 1 N3ydeHus KIeTKU. OCHOBHBIE MOJ0XKEHUS KIETOYHON TEOPHH.

3Ha4yeHne KIETOYHOW TeOpUH s pa3BUTHs Ononorun. KieTtka Kak eAMHUIA pa3BUTHSL, CTPYKTYpHas M (PyHKIIMOHAIbHAS eTMHHIIA KUBOTO.
XHUMHYECKUH COCTaB KIETKU. Bosa u 1pyrue HeopraHn4eckue BEIECTBa, UX POJIb B JKU3HEAEATEIBHOCTH KJIETKU. OpraHyecKue BEeIecTBa:
YIIIEBOIBI, OCIIKH, JIUTTUABI, HyKIEHHOBBIE KUCIOTH, AT®, ux cTpoeHue u poib B KieTke. DepMEHTHI, X POJIb B PETYIISIIMU POIIECCOB
KHU3HEICSITEIbHOCTH.

Crpoenue npokapruotTuieckoi kieTku. CTpoeHue 3yKkapuoTuueckoi kieTku. OCHOBHbIE KOMIIOHEHTHI KIeTKU. CtpoeHue memOpaHn. CTpoeHue u
¢byHKIMU sapa. XUMHUECKUI cOCTaB U cTpoeHHe XpoMocoM. [{uTonnazma u ocHoBHbIE opraHouibl. X ¢pyHKIMHK B KiIeTKe.

OcoOeHHOCTH CTPOEHUS KIIETOK OaKTepuii, rpuOOB, )KUBOTHHIX U pacTeHuid. Bupycs u 6aktepuodaru. Bupyc CITN/a.

OOMeH BellecTB U NpeBpallleHHs YHepIruu B KiieTke. Karanuruueckuii xapaktep peakiuii ooMeHa BeniecTs. [lnactiuueckuii u sHepreTuuecKkuii oOOMeH.
OcHOBHBIE 3Tallbl 3HEpreTuyeckoro ooMeHa. OTIn4K- TeabHbIE 0COOCHHOCTH MPOLIECCOB KIETOYHOrO AblxaHusl. CiocoObl MOIy4eHHs OpraHUYEeCKUX
BEIIECTB: aBTOTPOdbI U rerepoTpodsl. DoTocuHTE3, €ro (Pas3sl, KoOcMUYECKas poJib B Onocdepe. XeMOCHHTE3 U €ro 3HaueHue B ouocdepe.

buocunres 6enkos. [lonarue o rene. [JHK — uctounuk renernueckoi nundopmanuu. ['eHeTrnaeckuit koa. MaTpuyHbIi MPUHIAI OMOCUHTE3a OSITKOB.
O6paszosanue nPHK no marpune JIHK. Perynsmus Guocuntesa.

[TonsiTre o romeocTase, peryssius IpOIECCOB MIpe- BpallleHUs BELIECTB U SHEPTUU B KIIETKE.

JleMOHCTpaluss MUKpOIpenapaToB KJIETOK pacTeHU M )KUBOTHBIX; MOJI€IeH KJIETKH; ONBITOB, MIUTIOCTPUPYIOLIMX Mpolecc POTOCHHTE3a; Moieen
PHK u IHK, pa3nuuHbIx MOJEKYyJ U BUPYCHBIX YAaCTHI]; CXEM IyTel MeTadosin3Ma B KJIETKE; MOAEHU -alIUIMKaIUH

«Cunre3 6enkay, cxem, Tabiuil, (pparMeHTOB BUIEO- (PHIBMOB U KOMITBIOTEPHBIX IPOTrpaMM: «DJIEMEHTAPHBIN cocTaB KIeTKU», «CTpOEHUE MOJIEKYIT
BOJIbI, YIJIEBOJIOB, JIUMTUJIOBY, «CTpOEHHE MOJIEKYJIbI OeJIKay,

«Ctpoenne monekyisl JIHK», «Penynmmkamnus monexyinsl JJHK», «Ctpoenne monexkyn PHK», «Ctpoenue kinetkn», «CTpoeHue Imia3MaTudecKou
MeMOpaHbI»,

«Ctpoenue aapa», «XpoMocoMbl», «CTpOoeHHE KIETOK MPOKAPHOT U FYKapHoT», «CTpoeHue Bupyca», «OOMeH BeleCTB M NPEBpAILCHHUsS dHEPIrUU B
KIIETKE»,

«QHepreTrueckuii oOMen», «buocunres 6enkay, «XeMocuHTe3», «POTOCUHTE3Y, «XapaKTePUCTUKA TeHa.

. JlaGopaTopHbie U TpaKTUYECKHUE PaOOTHI



CrpoeHue 3yKapuoTUYECKUX (PAaCTUTEIHHOMU, )KUBOTHOM, TPUOHOMN) M MPOKAPUOTHUECKUX (0aKTEpHUATBHBIX ) KIETOK.

Habnronenue minazmonusa U AeniaasMoin3a B KJeTKax snujaepmuca gyka. HabmoneHue 3a ABM)KEHHEM LIUTOIUIA3MbI B PACTU - TEIbHBIX KJIETKaX.
HabmroneHnune K1eTok pacTeHui, )KUBOTHBIX, OAKTEPHIA 1T0J] MUKPOCKOIIOM, UX U3yYCHUE U OIHCaHUE.

IIpuroTroBneHue U ONMCaHUE MUKPONPENApATOB KIETOK PACTEHUH.

OMnBITH IO OMPEIEIICHUIO KaTATUTUYECKON aKTUBHOCTH (DEPMEHTOB.

N3y4yeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpEnaparax.

N3yuyenune KIETOK IPOKKEN 1101 MUKPOCKOIIOM.

OnBITHI 10 U3YYEHUIO TUIA3MOJIN3a U JIEIIa3MOJIN3a B PACTUTEIbHON KIIETKE.

N3zyuenue a3 MuTO3a B KJIETKaxX Kopelka tyka. CpaBHEHHE CTPOCHUS KIETOK PACTEHUH, )KUBOTHBIX, TPUOOB 1 OaKTepuil.

CpaBHeHnue npoueccoB GOTOCUHTE3a U XeMOCHHTE3A.

PA3JIEJI 3. Pa3MHOX€HHE U MHIMBUyalbHOE pa3Butue opranusma (10 gacos)

CaMoBocTIpoHn3BeICHIE — BCeoOIee CBOWCTBO )KUBOT0. MUTO3 KaKk OCHOBA OECIOJIOT0 Pa3MHOKECHHSI K POCTa MHOTOKJICTOYHBIX OPTaHU3MOB, €T
(a3l 1 OMOJIOTUYECKOE 3HAUCHUE.

dopMbI pa3MHOXKEHHST opraHu3MoB. becronoe pasmuoxkenue u ero tumbl. [looBoe pazmuokenune. Meio3, ero OM0I0rnyecKoe 3HaYCHUE.
Cnepmarorenes. Oorenes. OmnonorBopenue. OcOOEHHOCTH OIUIOAOTBOPEHUS Y LIBETKOBBIX pacTeHHid. buonornueckoe 3HaueHre OMI0I0TBOPEHHUSI.
[TonsTHE MHIUBUAYATBHOTO Pa3BUTHUS (OHTOTEHE3a) OpraHnu3MoB. Jlenenue, poct, nuddepeHmays KIeToK, OpraHoreHe3, pa3MHOKEHUE, CTapeHuE,
cMepTh ocobeil. OnToreHes pacreHnit. OHTOreHe3 JKUBOTHBIX. B3auMoBnusHIE YacTell pa3BUBAIOIIETOCS 3apobiiia. BiusHue (akTopoB BHEITHEH
Cpelbl Ha pa3BUTHE 3apojbiiia. PocT U pa3BuTHE OpraHu3Ma. Y poBHU MPUCTIOCOOJICHUS] OpTaHU3Ma K U3MEHSAIOMIMMCS yciaoBusiM. CTapeHne u CMepPTh
opranuzma. Creruduka OHTOTeHe3a MpH 0ECIOIOM Pa3MHOKEHHUH.

JemoHcTpanus Tabauil, cxem, pparMeHTOB BUI€0- PUIHBMOB M KOMIBIOTEPHBIX MPOTPaMM, ULUTFOCTPUPYIOITUX BUIBI OECIIOJIOTO U TTOJIOBOTO
Pa3MHOXKEHHUS, YMOPHUOHATIFHOTO U TOCTAIMOPHUOHAILHOTO Pa3BUTHSI BHICIIMX PACTEHUH, CXOJICTBO 3apO/BIIIEH MO3BOHOYHBIX KHUBOTHBIX, POIIECCOB
MHTO3a U MeHo3a.

. JIa00pATOPHBIE U NPAKTHYECKHE Pa0OThI

CpaBHeHHe MpoIeccoB MUTO3a U Mei03a. CpaBHEHHE MPOIECCOB PA3BUTHS IMTOJOBBIX KIETOK

y PaCT€HUU U KUBOTHBIX.

PA3JIEJI 4

OcHoBsl TeHeTHKH (18 "acoB)

HcTopust pa3BUTHS TeHETUKH. 3aKOHOMEPHOCTH HACJIeIOBAaHUS MIPU3HAKOB, BhIsBICHHBIE [ . Mennenem. [ uOpumonornueckuil METO] H3yueHUs
HacJeACTBEHHOCTH. MOHOTHOPHIHOE CKpEIIMBaHKE. 3aKOH JJ0- MUHUPOBAaHMs. 3aKOH paciieruienus. [lonHoe u HermomHoe JOMUHUPOBaHUE. 3aKOH
YHCTOTHI TAMET U €T0 IUTOJIOTHYeCKoe 000CHOBaHNE. MHOKECTBEHHBIE aJUTeNTu. AHATU3UPYIOlee CKpenuBanue. JJuruopuaHoe u moauruopuaHoe
CKpeniuBaHue. 3aKOH He3aBUCUMOTO KoMOMHUpoBaHus. @eHotumn u reHotw. [{uTosornyeckue OCHOBBI T€HETHYECKUX 3aKOHOB HACIIEOBAHUSI.



I'eneTnyeckoe onpezeieHue nojia. ['enernyeckas CTpyKTypa IOJI0BBIX XpOMOCOM. I'oMOramMeTHsIi U rereporaMeTHbIi nojl. HacienoBanue npusHaKos,
CLICTUIEHHBIX C ITOJIOM.
XpOMOCOMHasl TEOpUsl HACJIEACTBEHHOCTHU. [ 'pynnbl cuerieHnus reHoB. CLenjaeHHoe HaclleJoBaHue Tpu3HakoB. 3akoH T. Moprasna. [TonHoe u
HEIOJIHOE CLEIUICHUE I'€HOB. ['eHeTnYecKue KapThl XPOMOCOM.

I'enorun xak nenocTHas cucreMa. XpoMOCcOMHasl (s1epHast) U LUTOoIUIa3MaTHUECKasi HacIeICTBEHHOCTb. B3aumoielicTBIeE aiiebHbIX
(1oMHHUpPOBaHME, HE [TOJHOE JOMHUHUPOBAHUE, KOJJOMUHUPOBAHUE U CBEPX- JOMUHUPOBAHKE) U HEAJUIEIbHBIX (KOMIUIEMEHTApHOCTh, 3MMCTa3 U
IIOJINMEpHUSI) TEHOB B ONpezesieHnu npu3HakoB. [lneioTponusi.

OcHoBHbIE GOpMBI U3MEHUNBOCTH. ['eHOTUIINYECKas N3MEHUNBOCTh. MyTtanuu. ['eHHbIe, XpOMOCOMHBIE U TeHOMHbIE MyTanuu. ComaTuyeckue u
reHepaTtuBHbIe MyTaly. [lomyneranbHbie U JeTanbHble MyTaluu. [[puunHbl 1 9acTOTa MyTaluii, MyTareHHbIe ()aKTOPBI. DBOJIOLMOHHAS POJIb
MYTaLHM.
KomOnHaTiBHAs N3MEHUYNBOCTh. BOSHUKHOBEHHE Pa3IMYHBIX KOMOMHAINI TEHOB U MX POJIb B CO3JIAaHUH T€HETHYECKOTO Pa3sHOOOpa3Hs B peenax
BUJIa. DBOJIIOLIMOHHOE 3HaYeHNE KOMOMHATUBHONW U3MEHUYMBOCTH. 3aKOH FOMOJIOTHYECKUX PS0B B HACIECTBEHHON N3MEHYHUBOCTH.
denoTunMYecKast, WM MOAU(DUKAIMOHHAS, U3MEHYHBOCTH. POIIb YCIIOBHIT BHEITHEW Cpebl B Pa3BUTHH U TPOSIBIICHUH ITPU3HAKOB U CBOMCTB.
CraTtucTuyeckre 3aKOHOMEPHOCTH MOAN(UKALMOHHOW U3MEHUYNBOCTH. YIIPABICHUE JOMUHUPOBAHHUEM.
JleMoHCTpanus MoJieneii-anuiMKanui, Tabaui, cxeM, pparMeHTOB BUACOPHIEMOB U KOMITBIOTEPHBIX POTPaMM, HILTIOCTPUPYIOIINX 3aKOHBI
HaCJIeICTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3yJIbTaTOB OIBITOB, NOKA3bIBAIOLINX BIMSHUE YCIOBUH Cpeibl HA N3MEHYUBOCTh OPraHU3MOB; IrepOapHbIX
MaTepHaioB, KOJIICKIHHA, MYJISDKEH THOPUIHBIX, TOJUIUIONIHBIX PACTCHUI.

. n1abopaToOpHbIE U MPAaKTUUYECKUE pabOThI

N3yueHnne n3MEHYMBOCTH Y PACTEHHUM U )KUBOTHBIX,

MOCTPOSHHME BapUALMOHHOIO psJia U KpUBOH. M3ydyeHne peHoTunoB pacteHuil. Perenne reHeTHyeckux 3aaad.

PA3ZEJ 5

I'enetuka yenoBeka (6 gyacos)

MeTtobl H3y4eHHsI HacIeICTBEHHOCTH YelloBeKa. [ 'eHeTnueckoe pasHooOpasue yenoBeka. [ eHeTuueckue JaHHbIE O TPOUCXO0XKICHUN YeI0BeKa U
YeJIOBEUECKHUX pacax. XapakTep HaclIeIOBaHMs IIPU3HAKOB y YeJIOBEKa. | eHETMUECKUE OCHOBBI 310pOBbs. BilusHMe cpepl Ha TEHETUYECKOE
3/10poBbe uenoBeka. ['eHeTnueckue 6ose3Hu. I'eHoTum u 370poBbe yenoBeka. I'enodona nomynsuun. CoOTHOIIEHHE OHMOIOTHYECKOTO U COLUATbHOTO
HacnenoBanus. ColraabHbIe MPOOJIEMbl TEHETHKH. DTHYECKHE Po0IeMbl TeHHOM HHKeHepHud. | eHeTHYecKuii MPOrHo3 U MEAMKO-TeHETHYECKOe
KOHCYJIbTUPOBAHHE, UX NPAKTUYECKOE 3HAYEHUE, 3a]Ja4H U IIEPCIIEKTUBBI.

JleMoHcTpanus Tabnuil, cxem, (parMeHToB BUI€0- (GHIBMOB U KOMIIBIOTEPHBIX MPOTPaMM, HIUTFOCTPHPYIOLINX XPOMOCOMHBIE AaHOMAJIMH YelloBeKa U
uX (EHOTUITUYECKHE MPOSIBIICHUS.

. [TpakTuyeckas padora

CocraBieHue pogoCIOBHBIX.



TemaTtnyeckoe nnaHuposaHue 10 Knacc

No Paznen (OCHOBHOE COJIEpKaHHUE TIO TEMaM Komnue |/lesTeTbHOCTh YUUTEIIS ¢ Y4eTOM padoueit
CTBO  [[IpOrpaMMBbl BOCITMTAHUS
JacoB
1 Paznen 1. |buosnorus kak Hayka. MecTo OMOJIOTHH B CUCTEME 3 yaca |YcTaHOBJIEHHE JOBEPUTENIBHBIX OTHOIIEHUN
Beencuue sHaYK. 3HA4€HUE OHOJIOTMH IJIsl IOHMMAaHUsl HAyYHOM MEXy MeJarOrHuecKUM paboTHUKOM U €ro
Sronormio [KaPTUHBL MUpa. CBsi3b OUOJIOTUYECKUX JUCLMIUIUH C 00yJaroMmUMHUCS, CIOCOOCTBYIONIIUX MO3UTUBHOMY
IpYyruMHu HayKaMu (Xumuei, Gu3nkoi, MaTeMaTHKOM, BOCIPUATHIO 00y4arOIUMUCS TPeOOBaHUM U
reorpadueii, actpoHOMUEH u ap.). Poib MPOCHO MeIarornyecKoro paboTHHKA,
OHOJIOTUYECKUX TEOPHUH, Ui, THIIOTE3 B MPUBJICYCHUIO NX BHUMaHUs K 00Cy>KIaeMoi Ha
(opmMupoBaHNM COBPpEMEHHOM €CTECTBEHHOHAYYHOM ypoke nHGOpMaITUH, aKTHBU3AIIUN X
KapTUHbI Mupa. OOBEKT U3ydeHust OMOJIOTUU — [M03HABATEJIbHON JEATEIbHOCTH
Onosorunyeckue cucremMbl. OO0IIMe Npu3HaKu dopmMHUpoBaTh Y 00yUaIOIIUXCS KYIBTYPY
OMOJIOTMYECKUX CUCTEM. MCTOI[BI IHO3HAHUI KUBOH 310pPOBOTO U 0e301acHoro O6paga JKU3HH.
MPUPOJIBI.
2 Paznen 2. [[Ipenmer, 3agaun U METOBI UCCIIEJOBAHNS COBPEMEHHOMN 31 [IpuBieyeHre BHUMAaHUS 00YJarOIIUXCS K
OCHOBBI  |UMTOJIOTHHU. 3HAUEHHUE UTOJOTUUECKUX UCCIEOBAHUM IS IPYTUX[yacop  |IEHHOCTHOMY acIEKTY U3y4aeMbIX Ha YpOKax
[IATOOrHH OMOJOTUYECKHUX HAYK, MEJUIIMHBI, CETLCKOT0 X03siicTBa. McTopus SIBIIGHUH, OpraHu3alus X paboThl ¢ TOTy4yaeMon

OTKPBITHS U U3y4eHUsI KiIeTKU. OCHOBHBIE MOJIOKEHUS KIETOUHOU
TEOPUHU.

3HaueHue KJIETOYHOM TeopuH Juis pa3Butus ouosnoruu. Kierka kak
€IMHULIA Pa3BUTHSL, CTPYKTYpHas U (QyHKIIMOHAIbHAS €TUHHIIA
PKUBOTO.

XVMHUYECKUI COCTaB KIETKU. Bosa u 1pyrue HeopraHu4ueckue
BEILECTBA, UX POJIb B KU3HEAEATEIbHOCTH KIETKA. OpraHndeckue
BEIIIECTBA: YIJIEBObI, OCIKH, TUMUIbI, HYKIEHHOBBIE KHCIOTHI,
AT®, ux cTpoeHue u poib B KiieTke. DepMeHTHI, UX POJb B
PETYISALUN ITPOLIECCOB KU3HEACATEILHOCTH.

CtpoeHue npoKapruOTHYECKOH KiIeTKH. CTpoeHue
DYKapUOTHUECKOHN KIETKH. OCHOBHBIE KOMIIOHEHTHI KJIETKH.
Ctpoenue memOpan. Ctpoenue u pyHKUIuHU sapa. XUMHUUECKUH

Ha YpOKe COIMaJIbHO 3HAaYMMON HHpopMarueil —
MHUIMMPOBAaHHUE €€ 00CYXICHHSI, BBICKAa3bIBAaHHS
00yJarOMIMMHUCS CBOETO MHEHUS 110 €€ TIOBOJLY,
BBIPAOOTKHU CBOETO K HEl OTHOIIEHHUS.
dopmMupoBaTh y 00yJarOmuXcs KyJIbTypy
3I0POBOTO M OE30I1aCHOr0 00pa3a )KU3HH.
Pean30BBIBaTH BOCITUTATEIBHBIC BO3MOYKHOCTH B
Pa3NIUYHBIX BUAAX JIEATEIBHOCTH 00YyUYaIOIIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM; CAMOCTOSITEIIbHAS
pabota ¢ yueOHMKOM, paboTa ¢ Hay4HO-
MOMYJISIPHOM TUTEpaTypoil, 0TOOp U CpaBHEHUE
MaTepHala 1o HeCKOJIbKUM UCTOUHUKAM.

OnupaThCsl HA KU3HEHHBIN OMBIT 00YJarOITUXCS,




COCTaB U CTPOEHHE XpOMOCOM. L{uTomniasma 1 OCHOBHbIE
opranouzibl. IX GyHKIMU B KJIETKe.

(OCOOEHHOCTH CTPOEHUS KJIETOK OaKTepuii, rpuOOB, )KUBOTHBIX U
pactenuii. Bupycel u 6akrepuodaru. Bupyc CII1 la.

OOMEH BELLECTB U MPEBPAILEHUS YHEPIUU B KIIETKE.
Karanutuueckuii XxapakTep peakiuii 0OMeHa BEIIEeCTB.
[[nacTuueckuit u sHEpreTuyeckuii ooMeH. OCHOBHBIE ATaIlbI
PHepreTudeckoro ooMena. OTau4u- TelIbHbIE 0OCOOEHHOCTH
MPOIIECCOB KJIETOYHOTO AbIXaHus. CriocoOb! MomydeHus
OpraHMYECKUX BEIIECTB: aBTOTPOdbI U reTepoTpodsl. DoTocuHTES,
ero ¢asbl, KocMUYecKas posib B Onocdepe. XeMOCUHTES U €T0
3HaUYCHHE B Onocdepe.

buocunres 6enkos. [lousarue o rene. JJIHK — uctounuk
reHeTuyeckoil uupopmanuu. ['eHeTndyeckuit koja. MaTpudHbIit
npuHIUn OnocuHTe3a 6enkoB. O6paszoBanne nPHK mo marpuie
JIHK. Perymsiuus Ouocunresa.

[TonsiTe 0 romeocTase, peryssius NpoIeccoB Ipe- BpallleHus
BELIECTB U YHEPTUH B KIIETKE.

[IPUBOJS NCHCTBEHHBIE IPUMEPHI U3 KHMT,
(hUITBEMOB.

BrIcKka3bIBaTh CBOM MHTEPEC K YBJIICUCHHUSM ,
MeuTaM, KU3HEHHBIM IUIaHaM , IpobiaemMam
00yJaromuxcst B KOHTEKCTE COACPIKaHUs y4eOHOTrO
[peIMeTa.

Pazmen 3.
PazMHOKEH
ve u
WHIUBUTya
IIbOHOE
pa3BUTHE
OpraHu3MoO
B

CamoBoOCTIpOU3BE/ICHIE — BCeoOI111ee CBOMCTBO KUBOTO. MUTO3
KaK OCHOBa O€CII0JIOr0 pa3MHOMKEHMS U pOCTa MHOTOKJIETOUHBIX
OpraHU3MOB, €ro (ha3bl U OMOJIOTUYECKOE 3HAUEHUE.

DopMbI pa3MHOXKEHHS OpraHu3MoB. becnosioe pa3sMHOXXEHHUE U €ro
tunsl. [lonoBoe pazMHo)keHue. Melio3, ero OnoIornyecKoe
sHaueHue. Cnepmarorenes. OBorenes. Omiog0TBOPEHHUE.
(Oco0eHHOCTH OIJIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUH.
Bbuonornyeckoe 3HaUCHUE OTJIOJOTBOPEHHUSL.

[ToHsATHE HHAWBHUTYaTHHOTO PAa3BUTHUS (OHTOTEHE3a) OPTaHU3MOB.
Jlenenue, poct, tuddepeHunanus KIeToK, OpraHOreHes,
Pa3MHOXKEHHUE, CTapeHHe, CMepTh ocoOel. OHTOTeHE3 PaCTCHHIA.
OHTOreHe3 KUBOTHBIX. B3anuMoBnusHIE YacTeil pa3BUBaIOIIETOCs
3apoapiia. Bausaue hakTopoB BHENTHEN Cpeibl HA Pa3BUTHE
3apojsiiia. PocT u pa3BuTHe opraHuzMa. Y poBHU MPUCIIOCOOICHUS

OopraHru3Ma K UI3MCHAIOIMUMCS YCIIOBHAM. CTapeHHe U CMCPTH
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NHnnurpoBane U NoAAepKKa
MCCIIeIOBATENLCKOM 1eATeIbHOCTH 00YUaOLUXCSI
B paMKax peain3allid UMW WHIUBUTYATbHBIX U
IPYIIIOBBIX UCCIEA0BATEIbCKUX MPOEKTOB, YTO
macT 00y4aronIMMcsi BO3MOKHOCTh TPHOOpECTH
HAaBBIK CAMOCTOSITEIbHOTO PEILIECHUS
TEOPETHUECKOM MPOOJIEMbI, HABBIK TEHEPUPOBAHUS
1 opopmiteHrs: COOCTBEHHBIX HJIeH, HABBIK
YBaKUTEIHLHOTO OTHOIIEHUS K Uy)KUM HJICSIM,

0 opMIICHHBIM B paboTax Ipyrux
rccre0BaTeNeld, HaBbIK ITyOJIMYHOTO
BBICTYILICHUS TIEpE]] ayIUTOPUEH,
AQpPTyMEHTHPOBAHUS U OTCTAMBAHUS CBOEH TOUKHU
3peHusl.




opranusma. Criennuka oHTOTreHe3a MpHu OecIioIoM Pa3MHOKECHUH.

Paznen 4.
(OCHOBBI
TE€HETUKU

VcTtopust pa3BUTHSA T€HETUKH. 3aKOHOMEPHOCTH HACJIEI0BAHUS
MpU3HAKOB, BeIsiBICHHBIC . Mennenem. ['ubpugonoruueckuit
METO/]T U3y4eHUsl HACJIeICTBEHHOCTU. MOHOTuOpUHOE
CKpeIlMBaHKE. 3aKOH J0- MUHUPOBAaHUS. 3aKOH pacIleIICHUSI.
[lonHOE M HEMONIHOE JOMUHUPOBAHKE. 3aKOH YHCTOTHI FTAMET U €ro
[IUTOJIOTUYECKOE 000CHOBaHNE. MHOXKECTBEHHbIE AJLIEIH.
AHanuzupyroliee ckperuBanue. JJurudpuninoe u noauruOpuaHoe
CKpelIBaHue. 3aKOH HE3aBUCUMOT0 KOMOMHMpoBaHus. DeHotun
1 reHoTuIl. [{lutonornyeckne OCHOBbI FTEHETUYECKUX 3aKOHOB
Hacsen0BaHus. ['eHeTnueckoe onpeneneHue noia. I'enernueckas
CTPYKTypa MOJIOBBIX XpOMOCOM. ['OMOraMeTHbIi U
reTeporaMeTHbIN noj. HacienoBanne Npu3HAKOB, CLIETNIEHHBIX C
[10JIOM. XPOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH. | 'pyminbl
cueruieHns reHoB. CLEIIEHHOE HACIe10BaHue IPU3HAKOB. 3aKOH
T. Moprasna. [IonHOE 1 HETTOITHOE CLETNIEHHE TE€HOB.
['eHeTHYECKUE KapThl XPOMOCOM. ['€HOTHII KaK I1eI0CTHAs
cucTemMa. XpoMOCOMHas (siiepHasi) ¥ HUTOIIa3MaTH4ecKas
HaCJIECTBEHHOCTh. B3anMopelicTBHe alienbHbIX
(TOMHUHHpPOBAHUE, HE TIOJTHOE JOMUHUPOBAHNUE, KOJJOMUHUPOBAHUE
U CBEpX- IOMUHHPOBAHUE) U HEAIJIENbHBIX (KOMILIEMEHTapPHOCTD,
PIIMCTA3 U MOJIMMEPHS) TEHOB B ONPEEICHUN TPU3HAKOB.
[Tneitorpornusi. OcHOBHBIE (POPMBI H3MEHYUBOCTH.
['eHoTHTIMYECKAss U3MEHUYUBOCTh. MyTanuu. [ eHHble,
XPOMOCOMHBIE U TEHOMHBIE MyTaluu. CoMaTuueckue u
reHepaTuBHbIE MyTalnd. [lomyneTanbHble U JETATBHBIE MYTALMH.
[Tpu4uHbBI ¥ YaCTOTa MyTaIi, MyTareHHbIe (PaKTOPHI.
DBOJIIOIIMOHHAS pOJTh MyTanuii. KomOnHaTHUBHAS N3MEHUNBOCTb.
Bo3HUKHOBEHHE Pa3TMYHBIX KOMOMHAIINN TE€HOB U UX POJIb B
CO3JaHUM F€HETUYECKOT0 pa3HooOpa3us B Ipeeax BUaa.
DBOJIIOLIMOHHOE 3HAYCHNE KOMOMHATUBHOW U3MEHUYMBOCTH. 3aKOH

18
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[IprMeHeHNe Ha YpPOKE HHTEPAKTUBHBIX (GOpM
paboThI ¢ 00YYAIOIUMUCS: TUCKYCCUH, KOTOpBIE
al0T 00y9aroIUMCst BO3MOXKHOCTB IIPHOOpECTH
OIIBIT BEACHUS KOHCTPYKTHUBHOI'O AHAJIOTa;
IPYIIOBOH pabOTH! MK pabOTHI B Tapax, KOTOPbIC
y4aT 00y4yarouuxcs KOMaHAHON padoTe U
B3aHMOJICUCTBUIO C IPYTUMHU 00YYarOIIIUMUCS




COMOJIOTHYCCKHUX PAI0B B HaCHeHCTBeHHOfI N3MCHYHUBOCTH.
(DeHOTI/IHI/ILICCKaH, U1 MO,Z[I/I(bI/IKaHI/IOHHaH, W3MEHYMBOCTE. POJIb

YCJIOBHM BHEIIHEHN CPEllbl B Pa3BUTUHU U ITPOSIBIICHUM IIPU3HAKOB U

cBoiicTB. CTaTUCTHYCCKHE 3dKOHOMCPHOCTH MOI[PI(bPIK&HPIOHHOfI
M3MCHYHUBOCTH. praBJICHI/Ie JAOMUHHUPOBAHUCM.

Paznen 5.
["eneTHKa
geJIoBeKa

MeTo/ b U3yUeHHsI HacIeICTBEHHOCTH YelloBeKa. [ 'eneTnueckoe
pazHooOpa3ue yenoBeka. 'eHeTu4ecKue TaHHbIE O
MIPOMCXOXKICHUN YEeTIOBEKa U YEJIOBEYECKUX pacax. Xapakrep
HACJIeJI0BaHMs MPU3HAKOB y UejoBeKka. [ eHeTnueckne OCHOBBI
3I0pOBBs. BiusiHIe cpeibl Ha TeHETUYECKOE 3JI0POBbE YEIIOBEKA.
['eneTndeckue 6ome3uu. ['eHOTHIT 1 310POBBE YEIIOBEKA.
["'enodonn nomynsuuu. COOTHOIIEHHE OMOJIOTHYECKOTO U
COIMaIbHOTO HaclieqoBaHus. ColnanbHbIe TPOOIEMbl TCHETHUKH.
OTryeckue npodieMbl TeHHON HHKeHepuu. | eneTndyeckuit
MMPOrHo3 U MCAUKO-TCHCTUUCCKOC KOHCYJIbTUPOBAHUC, UX
MPaKTUYECKOe 3HAYCHHE, 3a7]a4l U TePCIEKTUBBI.

6 yacoB

[TpuBiieueHIE BHUMAHHS O0YJArOIIMXCS K
LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3alus ux paboTsl ¢ OTydyaeMon
Ha YPOKe COIMAIbHO 3HAYUMOU HH(pOpMaIuei —
MHUIIUIPOBAHUE €€ 00CYK/IeHUs!, BRICKA3bIBAHUSI
00y4JaroIMMHUCS CBOETO MHEHUS I10 €€ IOBOJY,
BBHIPAOOTKH CBOETO K HEH OTHOIICHUS.

dopmupoBaTh y 00ydaomuxcs KyJabTypy
3I0POBOTO M OE30IIaCHOT0 00pa3a )KU3HH.

MepeyeHb NabopPaTOPHbIX U NPAKTUYECKUX paboT

Kuerka
No | HazBanme nabopaTtopHoi paboThI No Ha3Banue nmpaktuueckoi paboThI
1 | HaGmroneHue KIeTOK pacTeHHA, )KUBOTHBIX IO 1 CpaBHeHUE CTPOCHHUS KIIETOK PACTEHHI, )KUBOTHBIX

MHKPOCKOIIOM, UX U3YYCHHEC U OITMCAHUC

2 | [IpuroroBneHue u oMUCaHUe MUKPONPENApaToB KIETOK
pacTeHuM.
Oprannsm
3 | BolsBieHHE MPU3HAKOB CXOJICTBA 3apOIBIIICH YeIOBEKa 1 2 CocraBiieHHE MPOCTENIINX CXEM CKPEIIMBAHUS

APYTrux MIICKOMMUTAOIHNX KAaK TOKA3aTCIbCTBO UX POACTBA

OCHOBBI Tr€eHeTHKH

4

BrrsiBiienne n3MeHYHMBOCTH OpraHnu3MoB, ITIOCTPOCHHUEC 3 Pemrenne OJIEMCHTAPHBIX TCHECTUYCCKUX 3a1a4
BApHUAILIMOHHOTI'O psJida U BapI/IaLII/IOHHOI\/'I KpHBOﬁ

I'eHeTnka 4yesi0BeKa

4 BrIsiBiI€HNE HCTOUHUKOB MyTareHOB B OKpY Karollel cpeie (KOCBEHHO) U
OLIEHKA UX BJIMSHUS Ha OPraHU3M
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| |5 | CocraBienue poIoCIOBHBIX

OCHOBBI CeJIeKIINHA M OHOTEXHOJIOIrHH

6 AHaJM3 ¥ OLIEHKA SCTETUYECKUX ACIIEKTOB Pa3BUTHUS HEKOTOPBIX
WCCJICTIOBAHHUI B OMOTEXHOJIOTUHI
4 n1abopaTopHbie padoThI 6 npakTH4YeCKHUX padoT

COAEPXXAHUE KYPCA BMOJIOI'MH 11 knacc

Paznen 1. [lonyasiumonno- BuoBoil yposerb. Teopusi 3Bosonuu — 17 yacos

PaszBurtue sposmonuonsueix uaeil. Hayunsie B3risiabsl K. JIunnes u XK.-b. Jla- mapka. OBosoninonnas teopus Y. JlapBuna.
CBuerenbCcTBa 3BOJIIOLMN KUBOW IPUPO/IbI: MAJICOHTOJIOTHUECKUE, CPABHUTEIIbHO-aHATOMUYECKHE, SMOPHOIOTHUECKHE,
Oouoreorpaduueckue, MOICKyJIIpHO-TeHeTHYecKHne. Pa3BuTre nipencrasiienuii o Bune. Bun, ero kpurepun. [lomymsmus kak ¢gopma
CYILIECTBOBAHUs BHJla U KaK 3JI€MEHTapHas eAuHuIa 3Boitonunu. CUHTETUYECKasi TEOpUs IBOJIOLNUU. MUKpO3BOIIOLUS U
MaKpO3BOJIIONMS. J[BIKyIIIMEe CHIIBI ABOJIOLUUH, MX BIHMSHUCHA reHO(OH momysinuu. J{peiid reHoB U cirydaliHble HeHAIIpaBJICHHBIC
U3Me- HeHUsl TeHOOoHAa oy isiuuu. YpaBHeHHe Xapau—BaiinOepra. MonekyasspHO-TeHeTUHYEeCKUE MEXaHNU3Mbl dBOIIOLNU. DPOPMBI
€CTECTBEHHOT'0 O0TOOpa: ABWKYIIAs, CTAOWIN3UPYIOIIasi, TU3PYIITUBHASL. DKOJIOTHYECKOE U Treorpaduueckoe BUI000pa3oBaHUE.
Hanpasnenus u nmytu 3Bosironini. @OopMbl 3BOIIOLIMU: IUBEPIrEHINSA, KOHBEPIreHIMsI, NTapajuiean3M. MexaHu3Mbl afanTanui.
KosBomonusi. Posib 3BOIIOIIMOHHON Teopun B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa. MHOrooOpasrne opraHu3MoB U
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB K cpejie OOMTaHUs KaK pe3ysbTaT 3BOMOIUM. [IpuHIUNbl Kiaccupukanuy, cucreMaTuka. OCHOBHBIE
CHUCTEMaTHUYECKHE I'pyMIlbl opraHndeckoro mupa. CoBpeMeHHbIE TTOAX0/IbI K KJIaCCU(PUKALINN OPTaHNU3MOB.

Hemonctpauus [loprpers! K. Jlunnes u K. b. Jlamapka, Y. JlapBuHa, cXeMbl COOTHOLLIEHUH MEXy apoMop(o30M, naroasanTaluei u aereHepanuen
Jlaboparopnast pabota Ne 1. Onricanue oco6eit Buja mo MophoJIori4ecKkoMy KpUTEPHUIO

Okckypeust Ne 1. MHoroo6pasue BuioB. Ce30HHbIE U3MEHEHUS B IPUPO/IE (OKPECTHOCTH LIKOJIBI).

Pazpea 2. [lonyasiunonno —BuaoBoii ypoens . Paspurtue xu3nu Ha 3emie — 10 yacos

MeTo/1bl TaTUPOBKU COOBITUN MPOIIIOro, FTEOXPOHOJIOrHYecKas mKaia. [ MmoTe3bl MPOUCXOXKISHUS KU3HU Ha 3emiie. OCHOBHBIE
atansl 3Boonuu 6uocdeps! 3emiu. KiroueBbie cOOBITHSI B DBOJIIOIUN PACTEHUM U )KUBOTHBIX. BoiMupanue U008 u e2o npudutbsl.
CoBpemMeHHbBIE NIPEACTABICHUS O IPOUCXO0XKIECHUHN YesioBeka. CHCTEMAaTUUECKOE TTOJIOKEHHUE UEJIOBEKA. DBOJIIOLMS YeaoBeKa. PaKTOpbl
SBOJIIOIIMM YeJOBeKa. Packl yenoBeka, NX MIPONUCXOXKIEHUE U €JUHCTBO.

Pazpea 3. Oprann3msl u okpykaromas cpega — 39 yacos

DKkonorudyeckue (PakTopsl U 3aKOHOMEPHOCTH UX BIUSHUS HA OPraHu3Mbl (IPUHIMN TOJIEPAHTHOCTH, JIUMUTHUPYIOIIHUE PAKTOPHI).
[IpucnocoOsieHust OPrHU3MOB K JEUCTBHUIO PKOJIOrHYecKuX (pakTopoB. bronornueckue putmel. BzaumaelicTBue SKOJTOTHUECKUX
(paxkTopoB. Dkonoruueckas Huma. buoreonenos. Jxocucrema. KomnoneHnTsl sxkocucteMsl. Tpoduruueckue ypoB- HU. THUIIBI MUIIEBBIX
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nened. [Iumesas cetb. KpyroBopoT BEMIECTB ¥ NOTOK YHEPTUMU B DKOCUCTEME. bHOTHUECKHE B3aUMMOOTHOLIEHUSI OPTaHU3MOB B
skocucteme.CoiicTBa s3kocucTeM. [IpoayKTUBHOCTh U OMOMacca 3KocucTeM pa3HbIX TUIOB. Cykieccus. CaMoperynsiusi 3KOCUCTEM.
IMocnencTBusi BIUSIHAS IEATESIILHOCTH YEJIOBEKa HAa dKOCHUCTEMBbI. HeoOX0IMMOCTh COXpaHEeHUsI OMOPa3HOOOpa3usi IKOCUCTEMBI.
ATpo1eHO03bI, UX OCOOEHHOCTH.
Vuenue B. U. Beprajckoro o 6uocdepe, Hoocghepa. 3akOHOMEPHOCTH cyIiecTBOBaHUs Onocdepnl. KommmoneHTs Onocdepsl U ux
poisib. KpyroBopoTts! BeliecTB B Ounocdepe. buorennas murpanus atomoB. OcHogHble 6uomsl 3emnu. Ponb yenoBeka B 6uocdepe.
AnTtponorenHoe Bo3nelcTeue Ha ouochepy. I[Ipu-poansie pecypchl U palMoHaJIbHOE MPHUPOIONOIb30BaHUe. 3arpsisHeHue ouochepsl.
Coxpanenre MHOrooOpasusi BUJ0B KaKk OCHOBa YCTOMUHUBOCTH Ouocdepsl. Boccmanosumenvhas sxkono2us. [1podieMbl yCTOUNYUBOTO
pa3Butusi. [lepcriekTUBBI pa3BUTHS OMOJIOTUUECKUX HAYK, aKTyaIbHBIE TPOOJIEMbI OMOJIOTHH.

BUJIOBON YPOBEHb.
Teopus sBoIOIIUU

Japsuna. CBueTeNnbCTBA HBOJIIOLMH KUBOM IPUPOABI:
MIaJICOHTOJIOTUYECKHUE, CPABHUTEIIbHO-aHATOMUYECKUE,
sMOpHooruyeckue, buoreorpaduyeckue,
MOJIEKYJISIpHO-TeHETHYECKHE. PazBuTue npeacrapieHni
o Buze. Bun, ero kpurepuu. [lonynauus kak popma
CyILIECTBOBAHUS BHJIA U KAK DJIEMEHTApHAs €IUHNLA
sBosonK. CHHTETHYECKasi TEOPHSL SBOJIIOLIUH.
MUKpPO3BOIIOLHNS U MAKPOIBOIIOLHU. [IBHXKYyILIHE CHIIBI
9BOJIIOLIUM, MX BIIMSHUE HA T€HO(OH] TOMYJISALHH.
Jpetid reHoB U cirydaiiHble HEHANpaBJICHHbBIE U3Me-
HEHUs TeHO(OH1a ONMyIAUUU. YpaBHEeHUE XapaIu—
Baitn6epra. MonekynspHO-TEeHETHYECKIE MEXaHU3MBI
3BOJIOIMH. DOPMBI €CTECTBEHHOT'O 0TOOpA: JBIKYIIas,
CTa0MIIM3UpYIOLIast, AU3PYNTUBHAS. DKOJIOTHYECKOE U
reorpaguueckoe BuaooOpa3oBanue. Hanpasienus u
IIyTH 3BOJOIMH. DOPMBI 3BOIIONNN: TUBEPTEHINA,
KOHBEPreHIs, Napajiean3M. MexaHu3Mbl aJanTanui.
Kospomonus. Posib 3BOIIOIIMOHHON TEOPUH B

Ne  [Paznmen OCHOBHOE COJIEpKaHUE 110 TEMAM Konuuect |/lesTeIbHOCTh YUUTENS C yUeTOM padboueit
BO YaCOB |[IPOTpaMMBbl BOCITUTAHUS
1 |Paspen 1. PazButue sBomonmonHbix uaei. Hayunsie B3risab! K. 17 [YcraHoBieHHE TOBEPUTEIBHBIX OTHOIICHUN MEXTY
[Monynsimmonno-  [JIuanes u XK.-b. Jla- mapka. DBomonimonnas teopust Y. [eJarOruYeCKUM PaOOTHUKOM H €T0

00y4aroIUMHUCS, CHOCOOCTBYIOLINX TO3UTUBHOMY
BOCIIPUATHIO 00y4aroIUMUCS TpeOOBaHUM U IPOCHO
[e/1arorMyeckoro pabOTHUKA, IPUBIICYEHUIO UX
BHUMaHMs K 00CyX/1aeMoi Ha ypoke HH(OpMaIH,
AKTUBU3ALIMY UX [T03HABATEIbHOMN JESITEIbHOCTU
dopmupoBaTh y 00ydaromuxcs KyJabTypy
310pOBOrO U 6€30MacHOro 00pasa KHU3HU.
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(bopMUPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
MHuoroo6pasue opraHu3MoB U IPUCTOCOOIEHHOCTh
OpPraHU3MOB K Cpejie OOMTaHUS KaK pe3yibTar
sBoston. [IpuHIUITEI KITacCUpUKAIINN, CUCTEMATHKA.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHUYECKOTO
mupa. COBpeMEHHBIE MOIXObI K KIIACCH(PUKAITUU
OpraHU3MOB.

Paznen 2.
[TonynsuuoHHo —
BHUJIOBOM YPOBEHb
PasButue xxu3nu Ha
3emie.

MeTo/1pl TaTUPOBKU COOBITHII MTPOIILIOTO,
TeOXPOHOJIOTHYECKAsI IKaja. [ UIo Te3bl
MPOMCXOXKICHUS KU3HU Ha 3emiie. OCHOBHBIC ATAITbI
sBoornu onochepsr 3emin. KimroueBbie COOBITHS B
9BOJHOIUN paCTeHI/Iﬁ 1 )KUBOTHBIX. BI)IMI/IpaHI/Ie BUJI0B U
€TI0 IMPUYUHBI. COBpeMeHHLIC MMpeaAcCTaBJICHUA O
MPOMCXOXKICHUH yesioBeka. CHcTeMaTndeckoe
MOJIOXKEHHE YeIOBeKa. DBOJIONHUS YesioBeka. DakTophI
9BOJIFOIIMH 4YesioBeKa. Packl ueoBeka, ux
MMPOUCXOKACHUEC U CIUHCTBO.

10

Peajin30BbIBaTh BOCIIUTATEIbHBIE BO3MOKHOCTH B
PasIMYHbIX BUAAX JIEATEIBHOCTH 00YUYaIOIIUXCS CO
CJIOBECHOM (3HAKOBOM) OCHOBOM; CAMOCTOSITEIIbHAS
paboTa ¢ yueOHIMKOM, paboTa ¢ Hay4YHO-TIONYISPHOU
T TEpaTypoid, 0TOOp U CpaBHEHHE MaTepHaa o
HECKOJIBKAM HCTOYHHUKAM.

Onuparbcs Ha )KU3HEHHBIH OMBIT 00yJaroLINXCH,
[IPUBO/IS JIEHCTBEHHBIE IPUMEPBI U3 KHUT, (PHIIBMOB.
BrIcKka3bIBaTh CBOM MHTEPEC K YBJICUYECHUSAM ,
MeuTaM, KU3HEHHBIM IIaHaM , IpobiaemMaM
00y4aroImuXxcsi B KOHTEKCTE COAECPIKaHUs yueOHOro
npeaMera.

Pasznen 3.
Opranusmsl 1
OKpYyXKaroIas cpesa

Okonorudyeckue pakTopsl U 3aKOHOMEPHOCTH UX
BJIMSIHUSL HA OPTaHU3MBbI (IPUHIIHUIT TOJIEPAHTHOCTH,
aumutupyromue gaxkropsl). [Ipucnocobnenus opr
HU3MOB K JIEHCTBHIO HKOJIOTHUECKUX (DAaKTOPOB.
buonornueckue put™el. B3anm nericreue
9KOJIOTMYECKUX (PaKTOPOB. DKOJIOTUYECKasl HUIIIA.
Bbuoreonenos. DxocucreMa. KoMIIOHEHTBI DKOCHUCTEMEL.
Tpodudeckue ypoB- HU. THUIIBI MUIIEBBIX IETEH.
[TumeBast cetb. KpyroBopot BELIECTB U IOTOK SHEPTUU
B DKOCHCTEME. buoTnueckne B3auMOOTHOLIEHHUSI
OpraHu3MoOB B 3KocucTeMe. CBONCTBA SKOCHCTEM.
[TponykTUBHOCTH U OMOMacca YKOCUCTEM Pa3HBIX
tunoB. Cykieccus. CaMOperyJisiius S3KOCUCTEM.
[TocnencTBust BINSHUA AESITEIBHOCTH YEIOBEKA HA
sKocucTeMbl. Heo0XoauMocTh coXxpaHeHHs

39

HpI/IBHeLIeHI/Ie BHHUMaHUA O6yanOIHHXC${ K
[IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHH, OpTaHu3aIis UX pabOThI € TTOJTy4aeMoi Ha
YpPOKE COLIMaJIbHO 3HAUMMOM HHOopMaruen —
MHUITUIPOBAHUE €€ 00CYK/IeHUsI, BRICKA3bIBAHUSI
00y4JaroIMMHUCS CBOETO MHEHHUS IO €€ IOBOY,
BBHIPAOOTKH CBOETO K HEW OTHOIIICHUS.
dopMupoBaTh Y 00yHaIOMIUXCS KYyTBTYPY
3I0POBOTO M 0€30ITaCHOT0 00pa3a KU3HHU.
[IprMeHeHre Ha YpOKe HHTEPaKTUBHBIX (HopM
palboThI ¢ 00YHAIOIUMHUCS: TUCKYCCHI, KOTOPBIE
TaloT 00y4YaroUIMMCs BO3MOKHOCTh TPUOOpECTH
OIIBIT BEACHUSA KOHCTPYKTHBHOT'O AHUAJIOTA;
IpYNIOBOM pabOTHI UK pabOTHI B Mapax, KOTOPbIS

ygaT 00yJarmuxcs KOMaHIHON paboTe u
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Oropa3zHO0Opa3rs SIKOCUCTEMBI. ATPOIICHO3BI, UX
O0COOEHHOCTH.

Yuenue B. W. Bepnazackoro o 6uocdepe, Hoochepa.
3aKOHOMEPHOCTH CYIIECT BOBaHUS OMOCHEPHI.
Kommonents 6nocdepst u ux posb. KpyroBopotst
BellecTB B Onocdepe. buorennas Murparust aToMOB.

OcHoBHbIe OroMbl 3emiin. Posts yenmoBeka B 6uocdepe.

AHTponoreHHoe Bo3jeicTeue Ha 6uochepy. [1pu-
POJIHBIE PECYPCHI M PAIIMOHATIEHOE
MIPUPOJIOTIONB30BaHUE. 3arpsisHeHUE OHochephl.
Coxpanenue MHOTooOpasusi BUIOB KaK OCHOBA
ycroitunBoctu Onochepsl. BoccranoBurenpHas
skosorus. [Ipo0Giaemspl ycTOUUBOTO pa3BUTHS.
[TepcrieKTUBBI Pa3BUTHUSI OUOJIOTHUECKUX HAYK,

B3aNMOJICHCTBHUIO C IPYTUMHU 00YYaIOIIUMHUCS
HMIMIpoBaHKe U MOJIEPIKKA UCCIIeI0BATEIECKON
e TEIIBHOCTH 00y4aroIuxcs

B paMKax peaji3alii UMU WHANBUAYAIbHBIX U
IPYIIIOBBIX UCCIIEIOBATEILCKUX MPOEKTOB, YTO 1ACT
00yJaromuMcsi BO3SMOKHOCTb TPUOOPECTH HABBIK
CaMOCTOSATEIIFHOTO PEIICHNS TEOPETUIECKON
poOJIeMbl, HaBBIK TEHEPUPOBAHUS U ODOPMIICHUS
COOCTBEHHBIX I/I[[€I>'I, HAaBBIK YBAXKUTCJIIBHOI'O
OTHOULICHUS K 9Y)KUM UAEIM, 0POPMIICHHBIM B
paboTax Ipyrux uccieoBaTenel, HaBbIK
yOJIMYHOTO BBICTYILICHUS NIEpE]] ayJUTOPHUEH,
apryMEHTHPOBAHHS U OTCTAaMBaHUsI CBOCH TOUKU
3pEHUSI.

aKTyaJbHbIC MPOOJIEMBI OMOJIOTHH.

IlepeueHb J1a00PATOPHBIX H MPAKTHYECKUX PadoT

Bun
Ne | HazBanue nabopaTopHOil pabOThI No Ha3BaHue npakTuyeckoi paboThI
1 Omnucanue ocoOeil Buaa mo MOpQoIorn4eckoMy KpuTepHIO 1
OcHOBBI ceJIeKIIUM ¥ OHOTEXHOJIOTHH
2 HckyccTBeHHBIH 0TOOP U €r0 pe3ylbTaThl KaK OJTHOTO U3 METOI0B
CEJICKLIUH
AHTpOnoOreHes
| | 1 | AHanM3 ¥ OIeHKa Pa3INYHBIX TUIIOTE3 MPOUCXOXKICHHS YeIOBEKa
OCHOBBI 3K0JIOTHH

3 CocraBieHue cxeM IepeJiadd BellecTB U dHepruu (Lienel nuranus) | 2 HccnenoBanne n3MEHEHHH B AKOCHCTEMaX Ha OMOJIOTHYECKUX MOZEISAX (aKBapryM)
3 BbIsiBIIeHHE aHTPONIOT€HHBIX M3MEHEHUH B 9KOCHCTEMAaX CBOCH MECTHOCTH
4 Pemienue 5K0JI0TrHYECKHX 3a1a4

IBogawonusa ouochepsl U YeJ0BeEK.

5

| Ananus u OIICHKA pa3JIMYHLIX TUIIOTE3 MPOUCXOKACHUA )KU3HU HAa 3emie

3 1abopaTopHbIe padoThI

5 npakTHYecKHX padoT
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