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[IpenogaBanue npeamera «buonorus» npoduibHEIN yrayoneHHbIH ypoBeHb B 10-11 kimaccax oCcymecTBIsieTcs B COOTBETCTBUU C YIEOHBIM IJITAHOM
MYHHIIMIIAILHOTO OI0JKETHOTO 00111e00pazoBaTenbHOro yupexkaenus «Hysamicko -bypHaeBckas cpenusisi o0ieo0pa3oBareabHasi MKOIa»
AnpkeeBckoro MyHHIUMaIsHOro paitona PT Ha 2021 — 2022 yueOHBIN TO/, COTIACHO KOTOPOMY HA M3YYCHHE MTPEIMETa OTBOIUTCS CIEAYIONIce
KoJIm4yecTBO yacoB: [Iporpamma paccunrana Ha udyuenue xumuu B 10-11 xinaccax B oo0beme 207 yueOHbIX yacoB. 10 kmacc - 3 gaca B Henento, 105
yacoB B roJ1. 11 kiacc - 3 yaca B Henento, 102 yacoB B roj. ( B 1ensix BbINOMHEHUS COAEPKATEIbHOM YacTU MPOrPaMMHOI0 MaTepraia BO3MOXKHO
ymiotHenue). [Ipemiaraemas nporpamma 1o XMMUM PacKpbIBaeT cojepxkanue o0yuenus xumun yqamuxcs 10-11 knaccoB o01ieo6pa3oBaTenbHbIX
opraHu3anuii Ha npouabHOM ypoBHe. JlJs peanu3anuy mporpaMMbl HCIIONbB3YIOTCA yueOHuk buonorust nox penakiueii B.B.Ilaceunnka, M.:
[Ipoceemenue, 2021. — 336

[lnanupyemble pe3yabTaThi

JlesaTenbHOCTh 0OPa30BaTEIBFHOTO YUpPEKASHHUs 00111ero 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 €€ MPOSIBIIEHUAX, 3JJO0POBBSICBOETO U APYTUX JIOJAEH, peaan3aluus yCTaHOBOK 3/I0POBOTO
oOpa3za )KH3HH,;

copMHUPOBAaHHOCTH MO3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX Ha ITOJIyd€HHUE HOBOTO 3HAHHS B 00JACTH OMOJIOTHU B CBSI3H C
Oynymeit mpodeccuoHaIbHOU AesITEIbHOCTHIO UJIU OBITOBBIMU MPOOJIEMaMH, CBSI3aHHBIMU C COXPAaHEHUEM COOCTBEHHOTO 3JI0POBbS U
YKOJIOTHYECKON O€30MacHOCTH.

MeTanpeaMeTHBIMH Pe3yJdbTATAMM OCBOCHUS BBIITYCKHUKAMHU CTapIIEH MIKOJIBI yIITyOJIEHHOTO Kypca OMOIOTUHU SIBISTFOTCS:
OBJIAJICHUE COCTABJISIIOIIMMH HCCIIEIOBATEILCKON U MIPOEKTHOM NEeSATEeIbHOCTH, BKJIFOYasi YMEHUS BHUJIETh NPOOJIEMY, CTaBUTh BOIPOCHI,
BBIJIBUTATh THUIIOTE3bI, JaBaTh OMpPEACIICHUS MOHATUIM, KlacCU(UIIMPOBATh, HAOII01aTh, IPOBOIUTH

9KC MEPUMEHTHI, JIeJIaTh BBIBOJIBI M 3aKIIIOYCHHS, CTPYKTYPHUPOBATh MaTepuai, OObSICHATH, JOKA3bIBaTh, 3AIIIMIIIATH CBOU UJICH;
yMEeHHE padoTaTh C Pa3HbBIMU UCTOYHUKAMHU OMOJIOTHYECKOU MH(pOpPMAIINU: HAXOAUTh OMOJIOTHYECKYI0 HH(POPMAIIUIO B PA3TUUYHBIX
HWCTOYHUKAX (TEKCTE yYeOHHKA, HAYYHO-TIOMYJISIPHON JUTEepaType, OMOIOrNYEeCKUX CIOBapsX M CIPaBOYHHUKAX), aHAJIM3UPOBATH U
OlLIEHUBATh WH(QOpPMAIUIO, TPeoOpa30BbIBaTh HH(HOPMAILHUIO U3 OJHOM (POPMHBI B JIPYTYIO;

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 apTyMEHTAIlMU CBOEH MO3UIIUH, CPABHUBAThH Pa3HbIe TOUKHU
3pE€HUs], APTYMEHTHUPOBATH CBOIO TOUKY 3PEHMSI, OTCTAaUBATh CBOIO TTO3UIIUIO.

IIpeamMeTHBIMHU pe3yJibTaATAMHM OCBOEHHS BBINYCKHUKAMM CTaplIed HIKOJIBIKypca OMOJIOTHUH YyIrIy0JJ€HHOTO YPOBHS SIBJISIFOTCS:

B no3naseamenvnoii (unmeniekmyanwvhnoii) cepepe:

XapaKTepHUCTHUKA COJAEpKaHUsI OMOJIOTUUECKUX TeOpHu (KJIeTOUHasl, YBOJIOLIMOHHAs Teopust JlapBuna); yuenust BepHajckoro o
Oouocdepe; 3akoHOB MeHaens1, 3aKOHOMEPHOCTEeH N3MEHUYMBOCTH; BKJIaJa BBIAAIONIMXCS YUEHBIX B Pa3BUTHE OMOJIOTMUECKON HAYKU;



BBIJICJICHHUE CYILIECTBEHHBIX IMPU3HAKOB OMOJIOTUYECKUX OOBEKTOB (KJIETOK: PACTUTEIILHBIX U )KUBOTHBIX, JOSJIEPHBIX U SIIEPHBIX,
IMOJIOBBIX U COMAaTHYECKHUX; OPTraHU3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX; BUJOB, IKOCUCTEM, OHOC(epshl) U nmpoleccoB (00OMeH
BEILIECTB, Pa3MHOXXEHUE, JICJICHUE KJIETKH, OIIOJOTBOPEHHE, IEHCTBUE NCKYCCTBEHHOTO M €CTECTBEHHOr0 OTOOPOB, (GOpMHUPOBAHHE
MPHUCIIOCOOJIEHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIESCTB U IIPEBpALlEHUs SHEPTUU B SKOCHCTEMaxX u ouocdepe);
00BSICHEHHE POJIU OUOJIOTHH B (P)OPMUPOBAHUU HAYUYHOTO MHUPOBO33PEHUS; BKJIa/1a OUOJIOTHYECKUX T€OpHi B (hOPMHUpPOBAHUE
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA; OTPULIATEIILHOTO BIUSHUS aJKOIr0JIsl, HUKOTUHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE YEIOBEKA; BIUSHHUS MyTareHOB Ha OPTaHU3M YEJIOBEKA, SKOJIOTUYECKUX (PaKTOPOB HA OPraHU3MbI; IPUYUH SBOIIOLHH,
U3MEHSEMOCTH 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 COXPaHSHUSI MHOT0OOpa3usi BUIOB;
YMEHHE T0JIb30BaThCsI OMOJIOTHYECKON TEPMUHOIOTUEH U CUMBOJIMKOM;
peIIeHue JIEMEHTApPHBIX OMOJIOTHYECKHUX 3a/Ja4; COCTABJICHHE DJIIEMEHTAPHBIXCXEM CKPEIIMBAHUS U CXEM MEPEHOCA BEIISCTB M YHEPTUU
B DKOcHCcTeMax (1IeMy IMMUTaHusl);
OIMMCaHuEe 0COOCH BUIIOB ITO MOP(POIOTHISCKOMY KPUTECPHIO;
BBISIBJIEHME U3MEHUYUBOCTH, MPUCIIOCOOJICHUIT OPraHU3MOB K cpeae OOMTaHHsI, HICTOYHHUKOB MyTareHOB B OKpY>KalollIei cpejie
(KOCBEHHO), aHTPOIIOTEHHBIXU3MEHEHUI B SKOCUCTEMaX CBOEH MECTHOCTH; NM3MEHEHHH B DKOCHCTEMax Ha OMOJIOTHUYECKUX MOJCIISX;
CpaBHEHHE OMOJIOTHYECKUX 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 Oecrnoioe pa3sMHOXKEHHUE) U (POpMyTIMPOBKA BHIBOJIOB HA OCHOBE CPaBHEHMUSI.
B yennocmmno-opuenmavyuonnou cepepe:
aHaJIW3 U OLIEHKA Pa3JIMYHbIX TMIIOTE3 CYIIHOCTH JKU3HHU, IPOUCXOKICHUS YeJIOBEKa M BOZHUKHOBEHUS KHU3HH, TJ100aJIbHBIX
SKOJIOTMYECKHUX MPOOJIEM U MyTel MX pEelIeHUs], OCIE/ICTBUII COOCTBEHHOM JEsITEIbHOCTH 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 TTOCTAHOBKH OMOJIOTUYECKUX DKCIIEPUMEHTOB U OOBSICHEHHUS
HUX pe3yJIbTAaTOB.
B cghepe ¢puzuueckoit oeamenvnocmu: 060cHOBaHNE U COOTIOAEHHUE MeP NPODMIIAKTUKA BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX
NpUBBIYEK (KypeHHue, ynoTpeOiieHHe aJKorojsl, HApKOMaHHUs); MPpaBUJI MOBEACHUS B OKpY KaloIIel cpeie.

COHAEPXAHUE KYPCA BUOJIOT'MH 10 kmacc
PA3JIEJT 1
Brenenue B 6uosoruro (10 gacos)



Bbuonorus xak Hayka. MecTo OMOJIOTUH B CUCTEME HayK. 3HaueHHe OMOJIOTHHU JJIsl TOHMMAaHUsl HAy9HOH KapTUHBI Mupa. CBsi3b OMOIOTHYECKUX
JUCIUTIINH C IPYTUMH HayKaMH (XUMHUEH, GU3UKOH, MaTeMaTUKOMU, Teorpaduei, acTpoHoMuel u Ap.). Poib Onoiornueckux Teopuid, ujie, TUmoTes3 B
(bopMHpPOBaHNUN COBPEMEHHOW €CTECTBEHHOHAYYHOUM KapTHHBI MUpa. OOBEKT U3ydeHus: OMOJIOTUN — OMOJIOrHYecKre cucTeMbl. O0Ie Mpu3HaKy
OMOJIOTMYECKUX CUCTEM. MeTo bl TO3HAHUS )KUBOI IPUPOJIBL.

JleMOHCTpanuu NOPTPETOB YUCHBIX-OUOJIOTOB, CXEM, TaOJIUI, (PparMeHTOB BUACOPHIEMOB U KOMITBIOTEPHBIX porpaMM: «CBsi3b OMOJIOTHH C
IPYTHMHU HayKamMu», «bHOJI0Orn4eckre CucTeMbl», « Y pOBHH OpraHU3alluy )KUBOM IIPUPOIBDy, «MeTOo bl MO3HAHUS )KUBOM IIPUPOIBD.

PA3JIEJI 2

OcHoBbl niuTosoruu (41 gac)

[Ipenmer, 3a1a4u 1 METOABI HCCIIEJOBAHUSI COBPEMEHHON IIUTOJIOTUH. 3HAYCHHUE ITUTOJIOTUYECKUX MCCIIEOBAHUH Ul APYTUX OMOIOTMYECKUX HAYK,
MEIMIIMHBI, CEILCKOT0 X0341icTBa. MICTOpHUS OTKPBITHA U U3ydeHUs KiIeTKU. OCHOBHBIE MTOJIOKEHUSI KIIETOUHOM TEOPHHU.

3Ha4yeHne KIETOYHOW TeOpUH s pa3BUTHs Ononorun. KieTtka Kak eAMHUIA pa3BUTHSL, CTPYKTYpHas M (PyHKIIMOHAIbHAS eTMHHIIA KUBOTO.
XHUMHYECKUH COCTaB KIETKU. Bosa u 1pyrue HeopraHu4ecKue BEeIeCTBa, UX POJIb B )KU3HEAEATENBHOCTH KIETKH. OpraHn4ecKue BEIeCTBa:
YIIIEBOIBI, OCIIKH, JIUTTUABI, HyKIEHHOBBIE KUCIOTH, AT®, ux cTpoeHue u poib B KieTke. DepMEHTHI, X POJIb B PETYIISIIMU POIIECCOB
KHU3HEICSITEIbHOCTH.

Crpoenue npokapruotuieckoi kieTku. CTpoeHue 3ykapuoTuyeckoi kiieTku. OCHOBHbIE KOMIIOHEHTHI KiieTKu. Ctpoenue memOpan. CtpoeHue u
¢byHKIMU sapa. XUMHUECKUI cOCTaB U cTpoeHHe XpoMocoM. [{uTonnazma u ocHoBHbIE opraHouibl. X ¢pyHKIMHK B KiIeTKe.

OcoOeHHOCTH CTPOEHUS KIIETOK OaKTepuii, IpuOOB, )KUBOTHBIX U pacTeHuid. Bupycel u 6akrepuodaru. Bupyc CIT1/a.

OOMeH BellecTB U NpeBpalleHNs SHepIruun B KieTke. Karanutudyeckuii xapakTtep peakiuii oomeHa Bemects. [lnactuueckuil u sHepreTuueckuii oOMeH.
OcHOBHBIE 3Tallbl 3HEpreTuyeckoro ooMeHna. OTIn4K- TeIbHbIE 0COOEHHOCTH MPOLIECCOB KIETOYHOTO AbIXaHus. CriocoObl MOTy4eHHs OpraHU4YeCKUX
BEIIECTB: aBTOTPOdbI U rerepoTpodsl. DoTocuHTE3, €ro (pas3sl, KocMUUECKas poJib B Onocdepe. XeMOCHHTE3 U €ro 3HaueHue B buocdepe.

buocunres 6enkos. [lonarue o rene. [JHK — uctounuk renernueckoit nadopmaruu. ['enernueckuii koa. MaTpuyHbIii MPUHIAI OMOCUHTE3a OEITKOB.
O6pazosanue nPHK no marpune JIHK. Perynsamus Guocunresa.

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

JleMOHCTpalus MUKPOIpenapaToB KJIETOK PaCTeHUN U )KUBOTHBIX; MOZIEJIeH KIIETKH; OMBITOB, MIUTIOCTPUPYIOIIUX Mpolecc (POTOCHHTE3a; MOIeei
PHK u IHK, pa3nuyHbIx MOJEKYJ U BUPYCHBIX YACTHI; CXEM IyTel MeTadoyin3Ma B KIIETKE; MOAEIHU -alIUIMKaIUH

«Cunre3 6enkay, cxem, Tabiauil, (parMeHTOB BUJIEO- (GHIBMOB U KOMITBIOTEPHBIX IPOTrpaMM: «DJIEMEHTAPHBIN cocTaB KIeTKW», «CTpPOCHUE MOJIEKYJT
BOJIbI, YIJIEBOJIOB, JIMMTUIOBY, «CTpOEHHE MOJIEKYJIbI OeNKay,

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

«Ctpoenue aapa», «XpoMocoMbl», «CTpOEHHE KJIETOK MPOKAPHOT U 3yKapuoT», «CTpoeHue Bupycay, «OOMEH BEIIECTB W INPEBpAIICHUS SHEPTHH B
KJIETKE,

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

. JlaGopaTopHbie U TpaKTUYECKHUE PaOOTHI



CrpoeHune 3yKapuoTUYECKUX (PaCTUTEIHHOMU, )KUBOTHOM, TPUOHOI) ¥ MPOKAPUOTHIECKHX (OaKTepUAIbHBIX) KIETOK.

Habnronenue minazmonusa U AeniaasMoin3a B KJeTKax snujaepmuca gyka. HabmoneHue 3a ABM)KEHHEM LIUTOIUIA3MbI B PACTU - TEIbHBIX KJIETKaX.
HabmroneHnue K1eTok pacTeHui, )KUBOTHBIX, OAKTEPHIA 110JT MUKPOCKOIIOM, MX U3yU€HHE U OIMCAHHUE.

IIpuroTroBieHue U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTCHUN.

OMnBITH IO OMPEIEIICHUIO KaTATUTUYECKON aKTUBHOCTH (DEPMEHTOB.

N3y4yeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpEnaparax.

N3yuyenune KIETOK IPOKKEN 1101 MUKPOCKOIIOM.

OnBITHI 10 U3YYEHUIO TUIA3MOJIN3a U JIEIIIIa3MOJIA3a B PACTUTEIbHON KIIETKE.

N3zyuenue (a3 MuTO3a B KJIETKaxX Kopemka iyka. CpaBHEHHE CTPOCHUS KIETOK pAaCTeHUH, )KUBOTHBIX, TPHOOB 1 OaKTepHil.

CpaBHeHnue npoueccoB GOTOCUHTE3a U XeMOCHHTE3A.

PA3JIEJI 3pa3MHOXeHUE U UHIUBUyalbHOE pa3BUTHE opranuima (20 yacos)

CaMoBocCIIpoHn3BeICHIE — BCeoOIee CBOWCTBO )KUBOT0. MUTO3 KaKk OCHOBA 0ECIOJIOT0 Pa3MHOKCHHSI K POCTa MHOTOKJIETOUHBIX OPTaHU3MOB, €TI0
(a3l 1 OMOJIOTUYECKOE 3HAUCHUE.

®opMbI pa3MHOKEHHST opraHu3MoB. becronioe pasmuokenue u ero Tumnbl. [ToioBoe pazmuokeHune. Meios, ero OMoJI0rnueckoe 3HaUCHHE.
Cnepmarorenes. Oorenes. OmnonoTBopeHue. OcoOEHHOCTH OIUIOAOTBOPEHHUS Y IBETKOBBIX pacTeHUil. bruonornueckoe 3Hau€HUE OIJIOJOTBOPEHUSI.
[TonsTHE MHIUBUAYATBHOTO Pa3BUTHUS (OHTOTEHE3a) OpraHnu3MoB. Jlenenue, poct, nuddepeHmays KIeToK, OpraHoreHe3, pa3MHOKCHHE, CTapeHUE,
cMepTh ocobei. OnToreHes pacrennit. OHTOreHe3 JKUBOTHBIX. B3auMoBnusHIe YacTell pa3BUBAIOIIETOCS 3apobiiia. BiusHue (akTopoB BHEIIHEH
Cpelbl Ha pa3BUTHE 3apojbiiia. PocT U pa3BuTHE OpraHu3Ma. Y poBHU MPUCTIOCOOJICHUS] OpTaHU3Ma K U3MEHSAIOMIMMCS yclioBusiM. CTapeHue U CMEpPTh
opranuzma. Creniuduka OHTOTeHe3a MpHu OECIOIOM Pa3MHOKEHHUH.

JemoHcTpanus Tabauil, cxem, pparMeHTOB BUI€0- PUIHBMOB M KOMIBIOTEPHBIX MPOTPaMM, ULUTFOCTPUPYIOITUX BUIBI OECIIOJIOTO U TTOJIOBOTO
pa3MHOXKEHHUS, YMOPHUOHATFHOTO U TOCTAIMOPHUOHAIILHOTO Pa3BUTHS BBICIINX PACTEHUH, CXOJICTBO 3apOBIIICH MO3BOHOYHBIX )KMBOTHBIX, IPOIIECCOB
MHTO3a U MeHo3a.

. JIa00pATOPHBIE U NPAKTHYECKHE Pa0OThI

CpaBHeHHe MpoIeccoB MUTO3a U Mei03a. CpaBHEHHE MPOIECCOB PA3BUTHS IMTOJOBBIX KIETOK

y PaCT€HUU U KUBOTHBIX.

PA3JIEJI 4

OcHOBBI TeHETUKH (27 4acoB)

HcTopust pa3BUTHS TeHETUKU. 3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, BhIsIBICHHbIE [ . MenaeneM. [ uOpumonoruyeckuit METo U3y4eHus
HaCJIEACTBEHHOCTH. MOHOTHOPHIHOE CKpeIIUBaHue. 3aKOH J10- MUHUPOBaHM. 3aKOH paciieruienus. [[oJHoe 1 HeToIHOe TOMUHHUPOBaHUE. 3aKOH
YHCTOTHI TAMET U €T0 IIUTOJIOTHYeCcKoe 000CHOBaHNE. MHOKECTBEHHBIE aJUIeNu. AHATU3UPYIOlee CKpelnBanue. JJuruopuaHoe 1 moauruopuaHoe
CKpeniuBaHue. 3aKOH He3aBUCUMOTO KoMOMHUpoBaHus. @eHotumn u reHotw. [{uTosornyeckue OCHOBBI T€HETHYECKUX 3aKOHOB HACIIEOBAHUSI.



I'eneTnueckoe onpezaeneHue nojia. ['enernyeckas CTpyKTypa IOJIOBBIX XpOMOCOM. ['oMOramMeTHsli U reteporaMeTHsli 1noj. HacienoBanue npu3Hakos,
CLICTUIEHHBIX C ITOJIOM.

XpomocoMHasi Teopus HacaeAcTBeHHOCTH. [ pynibl ciieruienus reHoB. CIerieHHOe Hacae10Banue npusHakoB. 3akoH T. Moprana. [lonnoe u
HEIOJIHOE CLEIUICHUE I'EHOB. | eHeTH4eCcKe KapThl XPOMOCOM.

I'enorun xak nenocTHas cucreMa. XpoMOCcOMHasl (s1epHast) U LUTOoIUIa3MaTHUECKasi HacIeICTBEHHOCTb. B3aumoielicTBIeE aiiebHbIX
(1oMHHUpPOBaHKE, HE [TOJHOE JOMUHUPOBAaHUE, KOJTOMUHUPOBAHUE U CBEPX- JJOMUHUPOBAHNE) U HEAJUIEIbHBIX (KOMIUIEMEHTAPHOCTh, MUCTa3 U
IIOJINMEpHUSI) TEHOB B ONpezesieHnu npu3HakoB. [lneioTponusi.

OcHoBHbIE GOpMBI U3MEHUNBOCTH. ['eHOTUIINYECKas N3MEHUNBOCTh. MyTtanuu. ['eHHbIe, XpOMOCOMHBIE U TeHOMHbIE MyTanuu. ComaTuyeckue u
reHepaTuBHbIC MyTalyy. [lomyneranbHbie U IeTanbHble MyTaluu. [I[pUunHbl M YacTOTa MyTaIMii, MyTareHHbIe (PaKTOPbl. DBOJIIOIMOHHAS POJIb
MYTaLHM.

KomOnHaTiBHAs N3MEHUYNBOCTh. BOSHUKHOBEHHE Pa3IMYHBIX KOMOMHAINI TEHOB U MX POJIb B CO3JIAaHUH T€HETHYECKOTO Pa3sHOOOpa3Hs B peenax
BUJAa. DBOJIIOLIMOHHOE 3HaYeHNE KOMOMHATUBHONW U3MEHUMBOCTU. 3aKOH FOMOJIOTMUECKUX PSIIOB B HAC/IEACTBEHHOW U3MEHUHBOCTH.
denoTunMYecKast, WM MOAU(DUKAIMOHHAS, U3MEHYHBOCTH. POIIb YCIIOBHIT BHEITHEW Cpebl B Pa3BUTHH U TPOSIBIICHUH ITPU3HAKOB U CBOMCTB.
CraTtucTudeckre 3aKOHOMEPHOCTH MO (PUKALIMOHHOM N3MEHYMBOCTH. YTIpaBJieHUEe JOMUHUPOBAHUEM.

JleMoHCTpanus MoJieneii-anuiMKanui, Tabaui, cxeM, pparMeHTOB BUACOPHIEMOB U KOMITBIOTEPHBIX POTPaMM, HILTIOCTPUPYIOIINX 3aKOHBI
HaCJIeICTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YJIbTATOB OIBITOB, IOKA3bIBAIOLIUX BIMSHUE YCIOBUM Cpelibl HA U3MEHYMBOCTh OPraHU3MOB; TepOapHbIX
MaTepHaioB, KOJIICKIHHA, MYJISDKEH THOPUIHBIX, TOJUIUIONIHBIX PACTCHUI.

. n1abopaToOpHbIE U MPAaKTUUYECKUE pabOThI

N3yueHnne n3MEHYMBOCTH Y PACTEHHUM U )KUBOTHBIX,

MOCTPOEHHE BapUALMOHHOTO PsiJia U KpUBOH. 3yueHne peHOTHIOB pacTeHHi. PelieHre renHeTuueckux 3aaau.

PA3JIEJT 5

I'eneTuka yenoBeka (7 yacoB)

MeTtobl H3y4eHHsI HacIeICTBEHHOCTH YelloBeKa. [ 'eHeTnueckoe pasHooOpasue yenoBeka. [ eHeTuueckue JaHHbIE O TPOUCXO0XKICHUN YeI0BeKa U
YEJIOBEUECKHUX pacax. XapakTep HaclIeIOBaHMs IPU3HAKOB y YeloBeKa. [ eHeTHYeCKrue OCHOBBI 310pOBbs. BiusHuUE cpebl Ha TEHETUYECKOE
3/10poBbe uenoBeka. ['eHeTnueckue 6ose3Hu. I'eHoTum u 370poBbe yenoBeka. I'enodona nomynsuun. CoOTHOIIEHHE OHMOIOTHYECKOTO U COLUATbHOTO
HacnenoBanus. ColraabHbIe MPOOJIEMbl TEHETHKH. DTHYECKHE POOIeMbl FTeHHON MHXEHEePHH. | eHeTuYeCK it MPOrHO3 U MEIUKO-T€HETHYECKOe
KOHCYJIbTUPOBAHHE, UX NPAKTUYECKOE 3HAYEHUE, 3a]Ja4H U IIEPCIIEKTUBBI.

JleMoHcTpanus TabnulL, cxeM, (parMeHToB BHJI€0- (GHIBMOB U KOMIIBIOTEPHBIX POTPaMM, HIUTIOCTPUPYIOLIMX XPOMOCOMHBIE aHOMAJIMH YeJIOBEKa U
uX (EHOTUITUYECKHE MPOSIBIICHUS.

. [TpakTryeckas padora

CocraBieHue pogoCIOBHBIX.



Tematuyeckoe nuianupoBanue 10 kaace

Ne Pasnen OCHOBHOE COJIEpKaHUE 110 TEMAM Koisnue |JlesiTenbHOCTh yUUTENS € YyUE€TOM padoueit
CTBO  [IPOrpaMMbl BOCIIUTAHUSA
JacoB
1 Paznen 1. |bwuosorus kak Hayka. MecTo OMOJIOTHH B CHCTEME 10 'Y CTaHOBJIEHHE IOBEPUTEIIBHBIX OTHOLIEHU
Beenenue sHayK. 3Ha4€HUE OMOJIOTHH JJIsi IOHUMAHUs HAy9YHOMU qacop |MEXAY MeJaroru4eckuM pabOTHUKOM U €ro
6ronornio [KapTHHBI Mupa. CBA3b OMOJIOTUYECKUX JUCIUILIAH C 00yJaroMmUMHUCS, CIOCOOCTBYIONINX O3UTUBHOMY
JIpyruMHu HayKamMu (XuMuen, GU3nKou, MaTeMaTUKOM, BOCIIPHUATHIO 00y4aroIuMuUcs TpeOOBaHUHN U
reorpaduecii, actpoHOMHUEH u Jp.). Pois MPOCHO MeIarornyecKoro paboTHHKA,
OMOJIOTUYECKUX TCOPHUH, UJIeH, TUIIOTE3 B [IPUBJICYCHUIO X BHUMaHUS K 00CyKIaeMoi Ha
(popmMupoBaHNN COBPEMEHHOMN €CTECTBEHHOHAYYHOMU ypoke HH(pOpMaIMH, aKTUBU3ALMU UX
KapTUHBI MUpa. OOBEKT U3ydeHUsI OMOJIOTUU — [T03HABATEIIBHON JEATEIbHOCTH
Ouosiornyeckue cucremsl. O0IIMEe NPU3HAKHU dopmupoBaTh y 00y4daroIUXCs KYJIbTYpYy
OMOJIOTUYECKUX CUCTEM. MeTOAbI TTO3HAHUSI >KUBOU 3710pOBOTO U 6€30MacHOTr0 06pa3a KU3HH.
[IPUPOBI.
2 Paznen 2. [[IpenMer, 3a1a4yu ¥ METO/IBI UCCIIEIOBAHNSI COBPEMEHHOMN 41 yac [[IpuBnedyeHre BHUMaHUs 00y4YaOIIUXCSl K
OCHOBBI  |UMTOJIOTUU. 3HAYEHHE HUTOJOTNYECKUX UCCIIEIOBAHUM ISl IPYTHX [IEHHOCTHOMY aCIEKTy N3y4aeMbIX Ha ypoKax
[IATOIOTHH OMOJIOrMYECKUX HayK, MEAUIMHBI, CEIbCKOT0 X034icTBa. Mcropus SIBJICHUM, OpraHu3alus ux padboThl ¢ OJydyaeMon

OTKPBITHS U N3Y4eHUsI KJIETKH. OCHOBHBIE TIOJIOKEHUS KIETOYHON
TEOPHH.

3HayeHHe KIETOUYHOW TeopuHu AJis pa3BuTus Ouonorun. Kierka kak
€MHULIA Pa3BUTHUS, CTPYKTYpHAs U (QYHKIMOHAJIbHAS €IMHULIA
PKUBOT'O.

XUMUYECKUI COCTaB KJIETKU. Boja u qpyrue HeopraHudeckue
BEIIECTBA, X POJIb B KU3HEAECATEIBHOCTH KiIeTKU. OpraHndeckue
BELIECTBA: YIJIEBOAbI, OCIKH, JIUMUAbI, HYKJIEHHOBBIE KUCIIOTHI,
AT®, ux CTpoeHHE U POJIb B KiIeTKe. DEPMEHTHI, UX POJIb B
PETYJISALNA MPOLIECCOB JKU3HEAEATEIBHOCTH.

CtpoeHne npokapruotudeckon kietku. CtpoeHue
PYKAPUOTUYECKOHN KJIETKA. OCHOBHBIE KOMIIOHEHTHI KIETKH.
Ctpoenne memOpan. Ctpoenue u GpyHKIMH apa. XUMUYECKUN

Ha YpOKe COIMAIbHO 3HAYUMOU HH(pOopMaIuei —
HMHUIIMMPOBAHUE €€ O6CY)KZ[€HI/I$I, BBICKA3bIBaAHUA
00y4JarOIIMMHUCS CBOETO MHEHUS TI0 €€ TTOBOTY,
BBHIPAOOTKH CBOETO K HEW OTHOILICHUS.
dopMHupoBaTh Y 00yYaIOIMIUXCS KYyTBTYPY
3I0POBOTO M 0€30ITaCHOT0 00pa3a KU3HHU.
Peann30BbIBaTH BOCIUTATEIbHBIE BOZMOKHOCTH B
PA3IMYHBIX BUOAAX ACATCIIBHOCTH O6yanOHIHXC$I cO
CJIOBECHOM (3HAKOBOK) OCHOBOM; CAMOCTOSITCIIbHAS
paboTa ¢ yaeOHUKOM, paboTa ¢ HAy4IHO-
MOMYJISIPHOM TUTEPaTypoi, OTOOp U CpaBHEHUE
MaTcpHrajia 1o HECKOJIbKUM UCTOYHHKAM.

Onupatbcs Ha )KU3HEHHBIN ONBIT 00YYaIONINXCS,




COCTaB U CTPOEHHME XpOMOCOM. LluTomnna3sma 1 OCHOBHbIE
opranouzipl. Ix GyHKIIMU B KIIETKe.

OCOOEHHOCTH CTPOEHUS KJIETOK OaKTepuii, IpuOOB, )KUBOTHBIX H
pactenuii. Bupycel u 6akrepuodaru. Bupyc CITIN/a.

OOMeH BeleCcTB U MPEeBPALICHUs YHEPTUN B KIIETKE.
Karanmutnueckuii Xxapakrep peakiuii 0OMeHa BEIICCTB.
[Tnactuueckuii U 3HEpreTdecKkuii ooMeH. OCHOBHBIC ATAITbI
PHEpreTHYecKoro ooMena. OTan4u- TeJibHbIE 0COOEHHOCTH
[IPOLIECCOB KJIETOYHOTO JibIXxaHus. Cr1ocoOBbl MOJIy4eHus
OpraHMYECKUX BEIIECTB: aBTOTPOdBI U reTepoTpodsl. DoToCHHTES,
ero (asbl, KOcMUYECKas poiib B Onocdepe. XeMOCHHTE3 U €To
3HauYeHHE B Ouocdepe.

buocunres 6enkoB. [lonarue o rene. JJHK — ucrounux
reHeTHYeCKOi nHpopmanuu. ['eHeTndeckuii ko1, MaTpuuHbIi
npuHIUn 6nocuntesa 6enkos. O6pazoanne nPHK mo matpure
JIHK. Perynsuust Ouocunresa.

[lonsiTHE O roMeocTase, peryssus IpoLECCOB IIpe- BpallleHUs
BELIECTB U YHEPTUU B KIIETKE.

[IPUBOJS NCHCTBEHHBIC IPUMEPBI U3 KHMT,
(hUITBEMOB.

BbIcKka3bIBaTh CBOM MHTEPEC K YBJIICUCHHUSM ,
MeuTaM, KU3HEHHBIM IUIaHaM , IpobaemMaM
00yJaromuxcst B KOHTEKCTE COACPIKaHUs y4eOHOTrO
[peIMeTa.

Pazmen 3.
PazMHOKEH
ve u
WHIUBUTya
IIbOHOE
pa3BUTHE
OpraHu3MoO
B

CamoBOCIIpON3BeIeHNE — BCeoOIIee CBONCTBO )XKHUBOTO. MUTO3
KaK OCHOBA 0€CIOJI0ro pa3MHOKEHHS U POCTa MHOTOKJIETOUYHBIX
OpPraHU3MOB, €ro (a3bl ¥ OMOJIOTHYECKOE 3HAUEHUE.

DopMBI pa3MHOKEHUS OPraHU3MOB. becronoe pa3sMHOKEHUE U €ro
runbl. [lonoBoe pazmMHokeHHEe. Meiio3, ero 6uoaoruueckoe
3HaueHue. Cnepmarorene3. OBorenes. OTIONOTBOPEHUE.
Oco0eHHOCTH OII0I0TBOPEHUS Y IIBETKOBBIX PACTEHUH.
buonornueckoe 3Ha4eHUE OTIOAOTBOPEHUS.

[loHsiTHE NHAUBUAYATBHOTO Pa3BUTHUS (OHTOTE€HE3a) OPraHU3MOB.
Jlenenue, poct, tuddepeHuanus KIeToK, OpraHoreHes,
pa3MHOKEHHUE, CTapeHHe, CMepTh ocoOel. OHTOTeHE3 PaCTCHHIA.
OHTOreHe3 )KMBOTHBIX. B3anMoBNIMsIHNE YacTel pa3BUBAIOILErOCs
3apojplia. BiusiHue GpakTopoB BHENIHEH Cpe/bl HA pa3BUTHE
3apojbiiia. PocT v pa3BuTHe opraHuszMa. Y poBHH MPUCIIOCOOICHHS

OopraHn3Ma K U3MCHAIOIMMMCA YCIIOBHAM. CTapeHHe U CMCPTH
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NHnnurpoBanye U NoAAepKKa
MCCIIeIOBATENLCKOM 1eATeIbHOCTH 00YUaOLTUXCSI
B paMKax peain3allid UMW WHIUBUTYATbHBIX U
PYIIIOBBIX UCCIEA0BATEIBCKUX MPOEKTOB, YTO
acT 00yJaroIIMMCsl BO3MOKHOCTh TPHOOPECTH
HAaBBIK CAMOCTOSITEIbHOTO PEIIECHUS
TEOPETHUECKOM MPOOJIEMbI, HABBIK TEHEPUPOBAHUS
1 opopmiteHrs: COOCTBEHHBIX HJIeH, HABBIK
YBaKUTEIHLHOTO OTHOIIEHUS K UY)KUM HJICSIM,

0 OopMIICHHBIM B paboTax Ipyrux
rccrea0BaTeNeld, HaBbIK ITyOJIMYHOTO
BBICTYILICHUS TIEpE]] ayIUTOPUEH,
AQpPTyMEHTHPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU
3peHusl.




opranusMa. Crieun¢uka OHTOTeHe3a PpU OECIIOIOM Pa3MHOKEHUH.

Paznen 4.
(OCHOBBI
TE€HETUKU

Vcropus pa3BUTHS T€HETUKHU. 3aKOHOMEPHOCTH HACIEA0BaHUs
[PU3HAKOB, BeIsiBIIeHHBIC ['. Menaenem. ['ubpugonorndeckmii
METO]l U3Y4EHHUS HACIEeICTBEHHOCTU. MOHOTHOpUIHOE
CKpelIuBaHue. 3aKOH J10- MUHUPOBaHUs. 3aKOH pacIIeIICHUSI.
[lonHOE 1 HEMONIHOE JOMUHUPOBAHKUE. 3aKOH YUCTOTHI TAMET U €r0
[IUTOJIOTHYECKOE 00OCHOBaHUE. MHOKECTBEHHBIC aJLIEIIH.
AHnanusupytoniee ckpernuBanue. Juruopuagnoe u noauruOpuaHoe
CKpelIuBaHue. 3aKOH HE3aBUCUMOT0 KOMOMHUpOoBaHUs. DeHoTHIT
1 reHotuIl. [{lutonornyeckre OCHOBBI FT€HETUYECKUX 3aKOHOB
HacieaoBaHUs. ['eHeTnueckoe onpeneneHue nona. ['enernueckas
CTPYKTypa MOJIOBBIX XpOMOCOM. ['OoMOrameTHbIi U
reTeporameTHsIi noj. HacienoBanre Npu3HAKOB, CLETVIEHHBIX C
[10JI0M. XpOMOCOMHAasi TEOpUs HACIEACTBEHHOCTH. ['pynmbl
cuerieHus: reHoB. CIENIeHHOe HacaeA0BaHUe MPU3HAKOB. 3aKOH
T. Moprana. [lojiHO€ 1 HEMOJIHOE CLIETUIEHUE TE€HOB.
['eHeTHUecKre KapThl XpOMOCOM. ['€HOTHUI KaK LET0CTHAs
cucTemMa. XpoMOCOMHas (siiepHasi) ¥ HUTOIIa3MaTH4YecKas
HACJIEICTBEHHOCTh. B3auMoeiCcTBUE alIeIbHBIX
(TOMUHMpOBaHUE, HE TIOJIHOE JOMUHUPOBAHUE, KOJJOMUHUPOBAHHE
1 CBEpX- TOMHUHHUPOBAHHUE) U HEAJJIENbHBIX (KOMIUIEMEHTApHOCTD,
PIIMCTA3 U MOJUMEPHS) TEHOB B OTMIPEICTICHUN TTPU3HAKOB.
[Tneitorpornus. OCHOBHBIE POPMBI U3SMEHUUBOCTH.
['eHOTHMIIMUECKAsd U3MEHYMBOCTh. MyTanuuu. ['eHHbIe,
XPOMOCOMHBIE U T€eHOMHbIE MyTaluu. CoMaTuyecKkue u
reHepaTtuBHble MyTanu. [lomyneranbHbIe U I€TalbHBIE MyTallAH.
[IpyurHBI ¥ YacTOTa MyTaIUii, MyTareHHbIe (DaKTOPBHI.
JBOJIIOIIMOHHAS poJTh MyTalnuii. KomOMHaTHUBHAS N3MEHUYUBOCTD.
BO3HUKHOBEHHE PAa3IMYHBIX KOMOWHAIINN TE€HOB U UX POJIb B
CO3/JaHUHU TEHETHYECKOTO pa3HOOOpa3us B Mpeesiax BUIaA.

3BOJIIOI_[I/IOHHOG 3HAYCHHUE KOMOMHATUBHON U3MEHUMBOCTH. 3aKOH
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[IpruMeHeHre Ha YpOKE HHTEPAKTUBHBIX (GOpM
paboThI ¢ 00yYArOIIUMUCS: TUCKYCCUH, KOTOpBIE
al0T 00yJaroIMMCs BO3MOKHOCTB IIPHOOpECTH
OIIBIT BCACHUSA KOHCTPYKTHBHOI'O AHUAJIOTa,
IPYIIOBOH pabOTH! MK pabOTHI B Tapax, KOTOPbIC
y4at 00y4aromuxcs KOMaHAHON padoTe U
B3aMMOJICUCTBUIO C IPYTUMHU 00YYarOIIIUMUCS




TOMOJIOTUYCCKUX PAOOB B HaCJIC,HCTBeHHOP'I U3MCHYHMBOCTH.
(DCHOTI/IHI/I‘ICCKaH, nin MOI[I/I(bI/IKaHI/IOHHaﬂ, H3MEHYHMBOCTE. PoJib

YCJIOBUM BHEIIHEN Cpelbl B Pa3BUTUHU U IIPOSIBICHUU IIPU3HAKOB U

cBolicTB. CTaTHCTHYCCKHE 3aKOHOMEPHOCTH MO,HH(l)HKaHHOHHOfI
M3MCHYMBOCTH. anaBneHHe JOMUHHUPOBAHUCM.

Paznen 5.
["eneTHKa
geJIoBeKa

MeTo/1bI H3YYCHHSI HACJIeICTBEHHOCTH YelIOBeKa. [ eHeTuIeckoe
pazHooOpa3ue uenoBeka. [ eHeTHYecKue TaHHbIC O
[TPOMCXOXKICHUN YEJIOBEKA U YEJIOBEUSCKUX pacax. XapakTep
HACJICIOBaHMS MPU3HAKOB y YeJIOBEKa. | eHeTHIeCKIEe OCHOBBI
3I0pOBbs. BiusiHuE cpe/ibl Ha FTeHETHUECKOE 37I0POBbE YCIIOBEKA.
["enernyeckue 60se3HU. [ €HOTUT 1 37I0POBBE YEITOBEKA.
["enodona nomymsituu. COOTHOIIEHHE OHOJIOTHYECKOTO U
colMaabHOro HacienoBaHus. ConuaabHbIe TPOOIEMbI TCHETHKH.
DTUYECKHE MPOOJIEMbl TCHHOW WH)KEHEPHUH. | eHeTHYeCKHiA
HpOI‘HOS U MCOIUKO-TCHECTUYCCKOC KOHCYJH)TI/IpOBaHI/IC, nux
[IPAKTUYECKOE 3HAYCHHE, 3a]]a41 1 TICPCIICKTHBBI.

7 9acoB

[TpuBiieueHNE BHUMAHHS O0YJIArOIIUXCS K
LIEHHOCTHOMY aCIIeKTy N3y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3alus ux paboThl ¢ OTydyaeMon
Ha YPOKe COIMAIbHO 3HAYUMMOU HH(pOpMaIuei —
MHUITUIPOBAHUE €€ 00CYK/IeHUS!, BRICKA3bIBAHUSI
00y4JaroIMMUCS CBOETO MHEHUS I10 €€ IOBOJLY,
BBHIPAOOTKH CBOETO K HEW OTHOILICHUS.

dopmMupoBaTh y 00ydaomuxcs KyJabTypy
3I0POBOTO M OE30IIaCHOTr0 00pa3a )KU3HH.

IlepedyeHnb J1a00paTOPHBIX M MPAKTHYECKHUX PadOT

Kierka
Ne | Hazanue nabopatopHoil paboTsl No Hazpanue mpaktudeckoi paboThl
1 | HabGmroneHue KJIETOK pacTeHHM, JKUBOTHBIX O] 1 CpaBHEHHE CTPOEHUS KIIETOK PACTECHUH, J)KUBOTHBIX

MUKPOCKOIIOM, UX U3YYCHHUC U OINMMCAHUC

2 | [IpuroroBiieHne U ONMMCaHUE MUKPOIPENapaTOB KIETOK
pacTEHUN.

Opranusm

3 Brisisnenue IMPU3HAKOB CXOJCTBA 3apom,1me171 YCJIO0BCKa U 2 CocraBieHue HpOCTCﬁI.HPIX CXCM CKpPCIIMBAHUA

APYrux MIICKOMMUTAOIMX KaK TOKA3aTCJIbCTBO UX POACTBA

OCHOBBI Tr€eHeTUKH

4 BrisiBnenne n3aMeHUMBOCTH OpraHnu3MoOB, IIOCTPOCHUC 3 Pemienue SJICMCHTAPHBIX TCHECTUUCCKHUX 3aJiayq

BApUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOU

I'eneTnka 4yesioBeKa

4 BrlisiBIIeHHE HCTOYHUKOB MYTareHOB B OKPYKaIoIIeH cpesie (KOCBEHHO) U
OIICHKA WX BJIMSTHUS Ha OPTraHU3M
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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 npakTHYeCKHX padoT

COAEPXXAHUE KYPCA BMOJIOI'NH 11 knacc

Pasnen 1. llonyasimuonno- BU0BOI ypoBens. Teopus 3otonuu — 25 4acos

PaszBurtue sposmonuonsueix uaeil. Hayunsie B3risiabsl K. JIunnes u XK.-b. Jla- mapka. OBosoninonnas teopus Y. JlapBuna.
CBuerenbcTBa 3BOJIIOLMN KUBOW IPUPOJIbI: MAJICOHTOJIOTHYECKUE, CPABHUTEIIbHO-aHATOMUYECKHE, SMOPHOIOTHUECKUE,
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 HNOoNyJisiiuu. YpaBHeHHe Xapau—BaiinOepra. MoekyasspHO-T€HeTUYECKUE MEXaHNU3Mbl 3BOIIOLNU. DOPMBI
€CTECTBEHHOT'0 O0TOOpa: ABMKYIIAsi, CTAOUIN3UPYIOIIasi, TU3PYIITUBHASL. DKOJIOTUYECKOE U Treorpaduieckoe BUI000pa3oBaHUE.
Hanpasnenus u nmytu 3Bosironini. @OopMbl 3BOIIOLIMU: IUBEPIrEHINSA, KOHBEPIreHIMsI, NTapajuiean3M. MexaHu3Mbl afanTanui.
KosBomonusi. Posib 3BOIOIIMOHHON TeopuH B GOPMUPOBAHUM €CTECTBEHHO-HAYUYHOM 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.

Hemonctpanus [oprpers! K. Jlunnes u K. b. Jlamapka, Y. JlapBuHa, cXeMbl COOTHOLLICHUH MEXY apoMop(o30M, navoaianTauuei u aereHepamnuei
Jlaboparopnast pabota Ne 1. Onricanue oco6eit Buja mo MophoJIori4ecKkoMy KpUTEPHUIO

Okckypeust Ne 1. MHoroo6pasue BuioB. Ce30HHBIE H3MEHEHUS B IPUPOJIE (OKPECTHOCTH LIKOJIBI).

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

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

Pazpea 3. Oprann3msl u okpykaromas cpeaa — 68 uacos

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

11



nenel. [Iumesas cetb. KpyroBopoT BEMIECTB ¥ NOTOK YHEPTUMU B DKOCUCTEME. bUOTHUECKHE 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.
ATpoI11eHO03bI, UX OCOOEHHOCTH.
Vuenue B. U. Beprajckoro o 6uocdepe, noocghepa. 3akOHOMEPHOCTH cyIiecTBOBaHUs Onocdeprl. KommmoneHTs Onocdepsl U ux
poisib. KpyroBopoTts! BeliecTB B Ounocdepe. buorennas murpanus atomoB. OcHogHble 6uomsl 3emnu. Ponb yenoBeka B 6uocdepe.
AnTtponorenHoe Bo3nelicTeue Ha ouochepy. I[Ipu-poausie pecypchl U palMoHaJIbHOE MPHUPOJIONOIb30BaHUE. 3arpsisHeHne onochepsl.
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. [omymnsiuus xak popma
CyILIECTBOBAHUS BHJIA U KaK DJIEMEHTApHAs €UHULIA
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 TOMYNIALNUU. YpaBHEeHHE Xapau—
Baitn6epra. MonekynspHO-TEeHETHYECKIE MEXaHU3MBI
3BOJIOIMH. DOPMBI €CTECTBEHHOT'O 0TOOpA: JBIKYIIas,
CTa0MIIM3UpYIOLIast, AU3PYNTUBHAS. DKOJIOTHYECKOE U
reorpaguueckoe BuaooOpa3oBanue. Hanpasienus u
IIyTH 3BOJIOLMH. DOPMBI SBOITIOLNN: TUBEPreHINA,
KOHBEPIeHIIUsI, MapajiyieaTn3M. MexaHu3Mbl afanTalnii.
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. 25 |YcraHOBIICHHE JOBEPUTEIIBHBIX OTHOIICHHA MEXTY
[Monynsimonno-  [JIunnes u XK.-b. Jla- mapka. DBomonimonnas reopust Y. [eJarOruYeCKUM PaOOTHUKOM H €T0

00y4aroIUMHUCS, CHOCOOCTBYIOLINX TO3UTUBHOMY
BOCIIPUATHIO 00y4aroUMuUcs TpeOOBaHUM U POCHO
[e/1arornyeckoro pabOTHUKA, IPUBICUEHUIO 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
sBotonMd. [IpUHIUIIEI KITacCUPUKAIIMH, CUCTEMATHKA.
OCHOBHBIE CUCTEMATHYECKHE TPYIIBI OPraHUYECKOTO
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
€T0 IMPUYUHBL. COBpeMCHHBIe MMpeaAcCTaBJICHUA O
MPOMCXOXKICHUH yesioBeka. CrucTeMaTndeckoe
MOJIOXKEHHE YeIOBeKa. DBOJIONHUS YesioBeka. DakTophI
9BOJIFOIIMH 4YesioBeKa. Packl ueoBeka, ux
MMPOUCXOKACHUEC U CIUHCTBO.

10

Peajin30BbIBaTh BOCIIUTATEIbHBIE BO3MOKHOCTH B
Pa3IMYHBIX BUAAX JEATEIBHOCTH 00YYarOLINXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM; CAMOCTOSITEIIbHAS
paboTa ¢ yueOHIMKOM, paboTa ¢ Hay4YHO-TIONYISPHOU
T TEpaTypoid, 0TOOp U CpaBHEHHE MaTepHaa o
HECKOJIBKAM HCTOYHHUKAM.

Onuparbcs Ha )KU3HEHHBIH OMBIT 00yJaroLINXCH,
[IPUBO/S JICHCTBEHHBIE IPUMEPBI U3 KHUT, (PHIIbMOB.
BrIcKa3pIBaTh CBOM MHTEPEC K YBJIICUYCHHUSM ,
MeuTaM, KU3HEHHBIM IIaHaM , IpobiaemMaM
00y4aroImuXxcsi B KOHTEKCTE COAECPIKaHUs yueOHOro
npeaMera.

Pasznen 3.
Opranusmsl 1
OKpYyXKaroIas cpesa

Okonorudyeckue pakTopsl U 3aKOHOMEPHOCTH UX
BJIMSIHUS HA OPTaHU3MBbI (IPUHIUIT TOJIEPAHTHOCTH,
aumuTupyromue gaxtopsl). [Ipucnocobienus opr
HU3MOB K JIEHCTBHIO HKOJIOTHUECKUX (DAaKTOPOB.
buonornueckue put™el. B3anm nericreue
9KOJIOTMYECKUX (PaKTOPOB. DKOJIOTUYECKasl HUIIIA.
Bbuoreonenos. DxocucreMa. KoMIIOHEHTBI DKOCHUCTEMEL.
Tpoduyeckue ypos- HU. TUIIBI MUIIEBBIX [ENEH.
[TumeBast cetb. KpyroBopot BEHIECTB U TOTOK dHEPTUU
B DKOCHCTEME. buoTnueckne B3auMOOTHOLIEHHUSI
OpraHu3MoOB B 3KocucTeMe. CBONCTBA SKOCHCTEM.
[TponykTUBHOCTH U OMOMacca YKOCUCTEM Pa3HBIX
tunoB. Cykieccus. CaMOperyJisiius S3KOCUCTEM.
[TocnencTBust BINSHUA AESITEIBHOCTH YEJIOBEKA HA
sKocucTeMbl. Heo6XoauMocTs coxpaHeHus

68

HpI/IBHeLIeHI/Ie BHHUMaHUA O6yanOIHHXC${ K
[IEHHOCTHOMY aCIEKTy N3y4aeMbIX Ha ypoKax
SIBJICHUM, OpraHu3alns ux padboThl ¢ OJTy4yaeMol Ha
YpOKE COLIMaJIbHO 3HAUMMOM HHpopmanmen —
MHUIIMIPOBAaHHUE €€ 00CYXICHHSI, BBICKAa3bIBAaHHS
00y4JaroIMMHUCS CBOETO MHEHHUS IO €€ IOBOY,
BBHIPAOOTKH CBOETO K HEW OTHOIIICHUS.
dopmupoBaTh y 00ydaromuxcs KyJabTypy
3I0POBOTO M 0€30ITaCHOT0 00pa3a KU3HHU.
[IprMeHeHne Ha YpOKe HHTEPaKTUBHBIX (hopM
PalboThI ¢ 00YYAIOIUMHUCS: TUCKYCCUH, KOTOpBIE
TaloT 00y4YaroUIMMCs BO3MOKHOCTh TPUOOpECTH
OIIBIT BEACHUSA KOHCTPYKTHBHOT'O AHUAJIOTA;
rpyIIoOBOi pabOTh! WK pabOTHI B Mapax, KOTOphIE

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
BelecTB B Onocepe. buoreHHass Murpamus 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 Ouochepsl. BoccranoButenbHast
skosorus. [IpobGiaembl ycTONYHUBOTrO pa3BUTHS.
[TepcrieKTUBBI Pa3BUTHUSI OUOJIOTHUECKUX HAYK,

B3aNMOJICHCTBHUIO C IPYTUMHU 00YYaIOIIUMHUCS
HMIMIpoBaHKe U MO/IEPIKKA UCCIIEI0BATELCKON
e TEIIBHOCTH 00y4aroIuxcs

B paMKax peaji3alii UMU WHANBUAYAIbHBIX U
IPYIIIOBBIX UCCIIEIOBATEILCKUX MPOEKTOB, YTO 1ACT
00yJaromuMcsi BO3SMOKHOCTb TPUOOPECTH HABBIK
CaMOCTOSATEIIFHOTO PEIICHNS TEOPETUIECKON
npoOJIeMbl, HaBBIK TEHEPUPOBAHUS U O(OPMIICHUS
COOCTBEHHBIX I/I[[efl, 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 ceJIEKIIMN ¥ OHOTEXHOJIOTHH
2 HckyccTBeHHBIH 0TOOP U €r0 pe3ylbTaThl KaK OJTHOTO U3 METOI0B
CEJICKLIUH
AHTpoOnoreHes
| | 1 | AHanM3 ¥ OIeHKa Pa3INYHBIX TUIIOTE3 MTPOUCXOXKICHHS YeJIOBEKa
OCHOBBI 3K0JIOTHH
3 CocraBieHue cxeM Tepeladd BelecTB U dHepruu (Lernel nurtanus) | 2 HccnenoBanne H3MEHEHHH B 9KOCHCTEMAaX Ha OMOJIOTMIECKUX MOJIEIISX
(axBapuym)
3 BbisiBlIeHHE aHTPONIOT€HHBIX M3MEHEHUH B 9KOCHCTEMAaX CBOCH MECTHOCTH
4 PenieHne skos10rndeckux 3ajnay

IBoamwoius ouochepsl U YeJ0BeK.

5

| Anamus u OIICHKA Pa3JIMYHLIX THIIOTEC3 IMPOUCXOKACHHUS JKU3HU HA 3emie

3 1abopaTopHbIe padoThI

5 npakTHYecKHX padoT
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