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. HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo OMOJIOTHMH Ul OCHOBHOM ILKOJBI COCTaBl€HAa Ha OCHOBE TpeOoBaHMi (PDenepalbHOrO rocylapCTBEHHOIO 00pa3oBaTeIbHOIo
CTaHJlapTa OCHOBHOI'O OOIIEro oOpa3oBaHusl, MPEIbIBISIEMbIX K pe3ysibTaTaM OCBOEHHUS OCHOBHOW oOpa3oBaTesbHOM mporpammsbl (IIpuka3 Munucrepcrsa
oOpazoBanus u Hayku P® ot 17 gexabps 2010 . Ne 1897 «OO0 yTBepkaeHUn (eaepalbHOro rocyAapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO
obmero oOpa3oBaHUS» C HM3MEHEHHsMH W JomnoiHeHusMu [Ipukazom MwunoOpHayku Poccum ot 29 nmexabps 2014 r. Ne 1644); npumepHOH OCHOBHOM
o0pa3oBaTeNbHOW MHPOTpaMMbl OCHOBHOTO oOmiero oOpa3oBaHusi, o700peHHONH @DenepanbHbIM Yy4eOHO-METOAUYECKMM OOBEAMHEHHEM [0 O00leMy
obpazoBanuio (mpotokon ot 8 ampesst 2015 roma Ne 1/15) http://www.fgosreestr.ru/reestr; oCHOBHBIX HaNpaBJCHUI MPOrpaMM, BKIIFOYCHHBIX B CTPYKTYPY
OCHOBHOI 00pa30BaTeIbHONW MPOrpaMMbl; TPeOOBAaHUN K YPOBHIO MOJTOTOBKM OOYYAIOLIMXCS JJIsl MPOBEAECHUS OCHOBHOIO TOCYIAapCTBEHHOI'O 3K3aMEHa I10
OMOJI0TMH; OCHOBHOM 00pa3oBaTebHOM MporpaMMoil 00pa3oBaTeIbHOTO YUPEXKIEHUS; aBTOPCKOM IporpamMmsl o pykoBojctBoM B.B. Ilaceunuka (cOopHuK
«buonorus. Paboune nmporpammsl. 5-9 knaccsl.» - M.: Ipoda, 2013.).

Henbto Ouonormueckoro oOpa3oBaHUs B OCHOBHOW WIKOJIE SIBISIETCS OOECIEUUTh BBIMTYCKHHKAM BBICOKYIO OHOJIOTMYECKYIO, SKOJOTHYECKYI0 U
IPUPOJIOOXPAHUTENBHYIO TPAMOTHOCTb, KOMIIETEHTHOCTh B OOCYKJIEHHUHM M PEIIEHUH IIeJIOr0 Kpyra BOIPOCOB, CBA3aHHBIX C KMBOM Hpupoaoil. Pemmts 3Ty
3aJladyy MOYKHO Ha OCHOBE NMPEEMCTBEHHOI'O PAa3BUTHUS 3HAHUM B 00JaCTH OCHOBHBIX OMOJOTMYECKHMX 3aKOHOB, TEOPUI U uAeH, o0ecreunBaomux GyHI1aMeHT
JUISL IPAaKTUYECKOM eATETbHOCTH yyaluxcs, GOpMUPOBAHUS UX HAYYHOTO MUPOBO33PEHHUS.

Heau OuoiornYecKoro od0pa3oBaHmsi B OCHOBHOW IIKOJIE (DOPMYTUPYIOTCS HA HECKOJIBKUX YPOBHSIX: IV100aJIbHOM, MeTanpeAMeTHOM, JUYHOCTHOM H
NpeAMeTHOM, Ha YPOBHE TPeOOBAaHUH K pe3yJbTaTaM OCBOCHHUS COJEPIKAHUS MPEAMETHBIX IPOrPaMM.

[IporpamMma pa3paboTaHa ¢ y4yeTOM aKTyalbHBIX 3a/Jad BOCIHTaHUSA, OOydyeHUs U pa3BUTHs oOydaromuxcs. [IporpamMma yduThIBaeT YCIOBUA,
HE00XO0AUMBIE JJIsl PA3BUTHS JTMYHOCTHBIX U MO3HABATENILHBIX KauecTB oOyyaromuxcs. [IporpamMa cocraBieHa Ha OCHOBE MOIYJIbHOTO IPUHIIUIIA TTOCTPOCHUS
yueOHoro Marepuaina. [I[porpamMmma y4uTbIBaeT BO3MOKHOCTD IOJIY4E€HHUS 3HAHUN Yepe3 MPaKTUUYECKYIO JI€ATEIbHOCTb.

OcBoenne yueOHOro npeamera «bHoaorus HampaBiIeHO Ha pa3BUTHE Y 00YUYaIONIMXCS IIEHHOCTHOTO OTHOIIEHUS! K 0OBEKTaM JKUBOM MPUPO/IbI, CO3/1aHUE
yCIIOBUM Ui (OPMUPOBAHUS HHTEUIEKTYAJIbHBIX, TPAXKIAHCKUX, KOMMYHHKAI[MOHHBIX, HWH(OPMALMOHHBIX KomnereHuuid. OOydaromuyecs OBIaJICIOT
HAYYHBIMH METOJaMHU DPELICHUS PA3IMYHBIX TCOPETHUECKUX M MPAKTUYECKUX 33134, YMEHHUAMHU (POpMyTUpOBaTh TMIOTE3bl, KOHCTPYHPOBATH, MPOBOAMUTH
HKCIEPUMEHTBHI, OLIEHUBATh U aHAJM3UPOBATh MOJYUEHHBIE PE3YIIbTAThl, COOCTABIATh UX C OOBEKTUBHBIMU PEAIUSAMH KHU3HH.

VYuebubiii npeamer «buonorus» crnocoOCTByeT (OPMHUPOBaHHMIO y OOy4aIOMIMXCS yMEHHs O€30IacHO HCMOJIb30BaTh J1abopaTopHOEe 00OpyHOBaHHE,
IIPOBOJIUTH UCCIIEOBAHUS, aHAIM3UPOBATH ITOJIyYE€HHBIE PE3yJIbTaThl, IPEICTABIATh U HAYYHO ApTyMEHTUPOBATh BBIBOJIBL.

Lesn peanu3anuu NporpaMmsl:


http://www.fgosreestr.ru/reestr

JOCTHKEHHE 00YyJaloIMMUCS Pe3yIbTaTOB M3yueHHUs ydeOHOro mpeamera «buonorus» B COOTBETCTBUU C TpeOOBaHUSIMU, YTBEpKACHHBIMU DenepanbHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O 00IIIeT0 00pa3oBaHus;

IIporpamMmmMa HOCUT pEKOMEHAATEIBHBIN XapaKTep.

OBILIAS XAPAKTEPUCTUKA YYUEBHOI'O IIPEJIMETA
Y4eOHBIH peMET BKIIIOUAET pa3JIeiibl: JKUBbI€ OPraHU3MbI, YeJIOBEK H €r0 310pPOBbe, 001ue 01oT10rnyecKkue 3aKOHOMEPHOCTH.

Takoe mocTpoeHre mporpaMMbl COXpaHsET JIYUIINEe TPAIUIUKA B T0J1ade y4eOHOTO MaTepHayia ¢ TOCTCIICHHBIM YCIOKHEHHUEM YPOBHS €0 U3JIOKCHHS B
COOTBETCTBHUH € BO3pacToM yuamuxcs. OHO mpenoaraet mocienoBaTelibHoe (GOopMUpPOBAHUE U PAa3BUTHE OCHOBOIIOJATAIONIUX OMOJOTUYECKUX MOHITHHA C 5
mo 9 xnacc.

Pa3znen «KuBble opraHu3Mbl» BKIIOYACT CBEICHUS 00 OTIIMYUTEIBHBIX MTPU3HAKAX )KUBBIX OPTaHU3MOB, MX MHOTOOOPA3UH, CUCTEME OPTaHUYECKOTO MUPA,
pacTeHusIX, KUBOTHBIX, Ipubax, Oakrepusx u nuiaiHukax. CopepxaHue pasjiena MpeACcTaBIeHO Ha OCHOBE IKOJIOT0-3BOJIIOIMHOHHOTO M (YHKIIMOHAIHHOTO
MIOJIXOJIOB, B COOTBETCTBHH C KOTOPBIMH AKIICHTHI B H3yYSHUH OPTaHU3MOB MIEPEHOCATCS C OCOOCHHOCTEH CTPOCHUS OTACIBHBIX MPEACTABUTEIICH Ha PACKPBITHE
MIPOLIECCOB UX KU3HEAEATEIHHOCTH U YCIIO)KHEHHUS B X0/I€ BOJIOLUH, PUCTIOCOOIEHHOCTH K Cpeie OOMTaHUSs, POJIU B IKOCHCTEMAX.

B 5 kmacce ydamuecs: y3HalOT, 9eM JKHBasi IPUPOJIA OTIMYACTCS OT HEXKUBOM; MOITYJIAOT OOIIHE TPEICTABICHUS O CTPYKType OMOIOTHYECKON HAayKH, e
HCTOPHHM W METOJIaX HCCJSAOBAHMS, LAPCTBAaX JKMBBIX OPraHU3MOB, cpefax OOWTaHMsS OPraHW3MOB, HPAaBCTBEHHBIX HOpPMaxX W IPUHIIMIIAX OTHOIICHHUS K
pHUpoJIe. Ydaluecs MoTy4aroT CBEICHUS O KIIETKE, TKaHSX M OpraHax JKUBBIX OPraHU3MOB, YTIyOJSIOTCS WX 3HAHHUS 00 YCIIOBUSIX JKHU3HH U pa3HOOOpa3uw,
pacrpocTpaHEeHUH U 3HAYCHUH OaKTepuid, TpUOOB M PACTCHHM, O 3HAYEHUN ATUX OPTAaHU3MOB B ITPUPO/IE U )KM3HU YECIIOBEKA.

B 6—7 kmaccax yJamuecs MmoJiy4aroT 3HaHHsI O CTPOSHUH, KU3HEEATSIIbHOCTH U MHOTOOOpa3HH PACTCHUN W KUBOTHBIX, TPHHIIUIIAX MX KIACCHU(PUKAIINY;
3HAKOMSITCS C DBOJIOLMEH CTPOCHHS >KUBBIX OPTaHM3MOB, B3aUMOCBSI3bIO CTPOEHUS M (YHKIMI OpPraHOB U WX CHUCTEM, C WHIUBUAYATbHBIM Pa3BUTHEM U
OBONIONMENH pacTeHUd H SKUBOTHBIX. OHU Y3HAIOT O NPAKTUYECKOM 3HAYEHUW OWOJIOTHYECKHUX 3HAHMM KaK HAy4dHOW OCHOBE OXpaHbI MPHUPOIBI,
MIPUPOIONOIB30BaHUS, CEMbCKOXO3SIICTBEHHOTO MPOU3BOACTBA, MEAUIIMHBI M 3paBOOXPAaHEHHUs, OMOTEXHOJIIOTUN U OTpaciieil MpON3BOACTBAa, OCHOBAHHBIX Ha
HCIIOIL30BAHUN OMOJIOTHYECKHUX CUCTEM.

B 8 xnacce B pa3nene «UenoBek u ero 310pOBbe» COAEPKATCA CBEICHUS O YElIOBEKe Kak OMOCOIUAIbHOM CYIIECTBE, CTPOCHUU YEIOBEYECKOT0 OpraHu3Ma,
rporieccax XKU3HEAEATeTbHOCTH, OCOOCHHOCTSIX MCUXUYECKUX MPOIECCOB, COIMATBLHOM CYIIHOCTH, POJIM B OKpYKaroIleH cpeae. B kypce yaenseTcs 6oibiioe
BHUMaHHE CAaHUTAPHO-TUTHEHUUYECKON CIyk0e, OXpaHe MPUPOTHOW Cpeibl, TUYHON TurheHe. BriroueHue CBeNEHUH IO TCHUXOJOTHHU IO3BOJHUT Oosee
paInMoHaIBHO OPraHU30BaTh YUeOHYIO, TPYAOBYIO, CIIOPTUBHYIO JIESTEIHLHOCTD M OT/BIX, JIETYE BIUCATHCS B KOJIJIEKTUB CBEPCTHUKOB U CTaTh JIMYHOCTHIO.

B 9 knacce 00001Iat0T 3HAHUS O KU3HU U YPOBHSX €€ OpraHu3allii, PACKPHIBAIOT MUPOBO33PEHUYECKUE BOMPOCH! O MPOUCXOKICHUH U PA3BUTUU KU3HU HA
3emite, 0000MAOT U YIYOISIOT TOHATHS 00 SBOJTIONMOHHOM Pa3BUTHU OPTaHU3MOB. Y4UaIluecs MOJydaT 3HAHUS OCHOB ITUTOJIOTHH, TEHETHKH, CEJICKIIUH,
TEOPHUH IBOJIIOLINH.

N3yuenue npeamera «buosiorus» B yactu GopMHpPOBaHUS Y 00YJIAIONTUXCS HAYYHOTO MUPOBO33PEHHMSI, OCBOCHHUS OOIICHAYYHBIX METOIOB (HaOI01eH e,
U3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHME), OCBOSHHUS MPAKTHUYECKOTO MPHUMEHEHHUS HAyYHBIX 3HAHUN OCHOBAHO HA MEXKIMPEIMETHBIX CBS3SIX €
npeameramu: «duzukay, «Xumusy, «['eorpadus», «Maremarukay, «Ikonorus», «OCHOBBI 0€30MACHOCTH KU3HEAEITeNIbHOCTHY, «McTopusa», «Pycckmii
SI3bIKY, «JluTeparypay u ap.

OcHoBHBIMU (hopMaMu OpraHuU3aIluy Y4eOHOH JEATENHPHOCTH OOYUYAIOIIMXCS SIBISIOTCS: YPOK, SKCKYPCHH, MPAKTHYECKHE pabOThl W JabopaTOpHBIE
paboThI.

OIIUCAHUE MECTA YYEBHOTI'O IIPEJJMETA B YYEBHOM IIVIAHE
B cootBerctBum ¢ TpeboBanmsiMu DenepalbHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa Ha 00s3aTeNbHOE M3YYeHHE OWMOJIOTHH Ha yYpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanust oTBoaAUTCS 280 4acos.



Y4eOHoe copepkaHue Kypca OMOJIOTUN BKITIOUAET CIEAYIONINE Pa3Ieibl:
1) «bakrepuu. I'pubsl. Pactenus» — 35 wacos (5 kiacc);
2) «MHoroo0pasue mOKphITOCEMEHHBIX pacTeHui» — 35 yacoB (6 Kiacc);
3) «Kusotusie» — 35 ygacos (7 kiace);
4) «Yenosex» — 70 gacos (8 kiaacc);
5) «BBenenue B 001myro 6uosoruio» — 70 gacos (9 kiacc).

1. Conep:xanue kypca 6uoJioruu 9 kiacca

BBenenne. buosorusi B cucreme nayk (1 u)
Buonorus xak Hayka. MecTo OM0JIOTHH B CUCTEME HayK. 3HaUeHUe OMOJIOTHH [T TOHUMAaHHs HAYYHOH KapTHHBI MEpa. MeToap! OMOIOTHYECKUX
uccnenoBanuil. [lonstue «ku3Hp». CoBpeMeHHbIE HayyHbIE MPEICTABIECHUS O CYIIIHOCTH KU3HU. 3HaueHUe OMOJOrMUECKON HaAyKU B I€ATEIIbHOCTH YelIOBEKa.
JleMOHCTpAaIUHU: TOPTPETHl YICHBIX-OHO0JIOTOB; cxema «CBsI3b OMOJIOTHH C APYTUMH HAyKaMm».

Pasznen |. YpoBHU opranusanum :xKuBoii npupoasbl (44 1)

I'naBa 1. MoJiekyJIsipHbIii ypoBeHb (7 1)
IIpenmer, 3a1auu 1 METOABI UCCIEIOBAHNS LIUTOJIOTUN KaK HayKu. MIcTOpHs OTKpBITUS U U3ydeHUs KIETKU. OCHOBHBIE MTOJIOKEHUS KIIETOUHOU TEOPHH.
3HaueHue MUTOJIOTMYECKUX HUCCIeA0BaHNUMN I pa3BUTHS OMOJIOTUH U APYTUX OMOJIOTMYECKUX HAyK, MEIMIIMHBI, CEIbCKOTO X03sICTBa.
Knerka kak cTpykTypHas ¥ (yHKIMOHAJIbHAsL €AMHULIA )KUBOTO. XMMHYECKHH COCTaB KIETKU. [ pymIbl OpraHMuecKuX COeAMHEHUI: YTraeBOIbl, TUIUIBI,
OeNKM, HyKJIEMHOBBIE KUCIOThI. brojornueckue karaan3aTopsl.
Bupycsl.
Meosicnpeomemnivie nonamusa:. memoo, npeomem, cnocoob, cucmema, Cmpykmypa, ()yHKyus, Kamanuzamop
Axmyanvnas memamuka 014 pezuona:
Mosnoko3aBoja «A0comoT» I. STyTOpOBCK,
Moo4HbIi KOMOMHAT «SITYyTOPOBCKUIA»
[Toc. boposckuit, 3A0 «Patym»

I'nasa 2. Kierounsiii ypoens (12 4)
OcHOBHBIE KOMITIOHEHTHI KJIeTkH. CTpoeHre MeMOpaH U siipa, ux ¢pyHkuuu. [{uronnazma u ocHoBHbIe opraHounibl. X ¢GyHKIMU B KIIETKe.
Oco0eHHOCTH CTPOEHUS KIETOK OaKTepuii, TpuOOB, )KMBOTHBIX U pacTeHuil. Pa3nuuus B CTpOEHUH KJIETOK MPOKAPHOT U 3yKapHOT.
OOMeH BelecTB U peBpaleHus sHeprus B kietke. CriocoObl MoslydyeHust OpraHuYecKiX BEIIECTB: aBTOTPo(dbI U rerepoTpodsl. PoTOCHHTES, €T0
KOoCMHUecKasi posib B orocdepe.
buocuntes 6enxos. [lonstue o rene. IHK — ucrounuk renernueckoit napopmanuu. ['enernuecknit ko1. MaTpudHbIi NpruHIMT OHOCHHTE3a OEITKOB.
O6pazoanue PHK no marpunie IHK. Perynsmus 6nocunresa.
ITonsTe o romeocTase, perysaius IpoLECCOB IPEBPALLCHHSI BEILIECTB U SJHEPTUU B KIIETKE.
Henenune kaeTku. MuTos.



JleMOHCTpAIUM: MUKPOIIPENapaThl KJIIETOK PACTCHHUH U KUBOTHBIX; MOJIEIh KJIETKH; OIBITHI, HJUTFOCTPUpYIOITHe mnporecc hoTocuuTe3a; Mmoaenu PHK u
JIHK, pa3nu4HbIX MOJIEKYJI U BUPYCHBIX YaCTHII, CXeMa IyTeil MeTaboau3Ma B KileTKe; Mojieb-antuiukanus «Cunres 6enkay.

JlabopaTopHbie padoThi:

» CTpoeHHe SyKapuOTHYECKHUX KJIETOK Y PACTEHHH, )KUBOTHBIX, TPUOOB U MPOKAPUOTUYECKUX KIIETOK Y OaKTepUH.

» Habmoenue mia3Monu3a 1 Jemia3Moiin3a B KJIETKaX dMHIepMuUca JyKa.
Mesicnpeomemmusvle ROHAMUA. CUHME3, MAMPUYA, MOOElb, NPOYecc, Onvim, UHopmayus

I'naBa 3. Opranu3meHHbIi ypoBeHb ( 154)

Pa3zmHOXeHNE 1 MHIMBUAYAIBHOE pa3BUTHE (OHTOTEHE3) oprann3MoB. CaMOBOCIIPOU3BEICHUE — BCeoOIee CBOMCTBO KUBOTO. DOPMBI pa3sMHOKCHHS
opranu3moB. becnosoe pa3MHOKEHHE M €r0 THIBI. MUTO3 KaK OCHOBA 0€CITOJI0r0 pa3MHOKEHHS M pOCTa MHOTOKJIETOUYHBIX OPTaHU3MOB, €TI0 OMOJIOTHYECKOE
3HAYCHHE.

[TonoBoe pazmMHOXkeHHe. Meiio3, ero Ouoslornueckoe 3HaueHue. brojornueckoe 3Ha4CHHUE OII0I0TBOPCHHUS.

[ToHsITHE MHIUBUAYATHHOTO PA3BUTHUS (OHTOTEHE3a) Y PACTUTEIILHBIX U )KUBOTHBIX OpraHu3MoB. [lenenue, poct, quddepeHnnanys KIeToK, OpraHoreHes,
pPa3MHOXKEHHUE, CTapeHHUE, CMepTh ocolel. BiusHue ¢pakTopoB BHENIHEH Cpe/bl HA pa3BUTHE 3apOJIbIIIa. Y POBHU IMPUCIIOCOOJICHHS OpraHu3Ma K
W3MEHSIOIINUMCS YCIOBUSM.

JeMoHCTpanuM: TaOIHIIbI, WIUTIOCTPUPYIOLIUE BUABI OECIIONIOT0 U MOJIOBOTO Pa3MHOXKEHHS, SMOPUOHAIBHOTO U MOCTIMOPHOHATIBHOTO Pa3BUTHUS BBICIITUX
pacTeHui, CXOICTBO 3apOABIIICH MO3BOHOYHBIX JKUBOTHBIX; CXEMbl MUTO3a U MEN03A.

I'enernka kak oTpaciib OMOJI0rHUecKOr Hayku. VIcTopus pa3BUTHS r€éHEeTHUKU. 3aKOHOMEPHOCTH HACJIeI0BaHUS PU3HAKOB KUBBIX opranu3smMoB. Pabotsr .
Mennens. MeTtoibl McclieI0BaHMsI HAC/IeACTBEHHOCTH. [ MOpHUI0I0rHUeCKIi METO/] U3y4eHUs HacaeICTBEHHOCTH. MOHOTHOpUIHOE CKpelMBaHue. 3aKOH
JOMHUHHpPOBaHU. 3aKoH paciieruieHus. [loiHoe u HenoiHoe TOMMHUPOBaHKE. 3aKOH YUCTOThI FaMET U €ro IUToJIornyeckoe obocHoBanue. denotun u
TEHOTHII.

I'eneTnueckoe onpezaenenue nomia. ['eneTnyeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLHEIJIEHHBIX C TIOJIOM.

XpOMOCOMHasl TEOpHUSI HACJIEACTBEHHOCTHU. | €HOTHII KaK 11€JIOCTHAs CUCTEMA.

OcHoBHbIE (POpMBI H3MEHUNBOCTH. ['eHOTUIIMUECKast U3MEHUNBOCTh. MyTanuu. [IpyunHel 1 yactoTa MyTaluii, MyrareHHble (PaKTOPbI. DBOJIIOLIMOHHAS
pOJIb MyTalUH.

KomMOunatuBHast ©3MEHUNBOCTh. BO3HUKHOBEHHE pa3IMUHbIX KOMOMHALIMN T€HOB U UX POJIb B CO3/IaHUU T€HETUYECKOr0 pa3Ho00pas3us B Mpejesax BH/A.
DBOJIIOLIMOHHOE 3HAYEHNE KOMOMHATUBHONW NU3MEHUYUBOCTH.

denoTunuueckasi, Wil MOAU(PUKAIMOHHASI, ©3MEHYMBOCTb. POJIb ycII0BUI BHEIIHEN Cpe/bl B pa3BUTUU U MPOSIBICHUN IPU3HAKOB U CBOMCTB.

JleMOHCTpauM: MOJEIN-aNIUIMKALMH, WUTIOCTPUPYIOIINE 3aKOHBI HACIEACTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YJILTAThI OIIBITOB, IOKA3BIBAIOIINX
BJIUSTHUE YCJIIOBUM CpeJlbl HA U3MEHYMBOCTb OPraHU3MOB; repOapHble MaTepraibl, KOJJIEKIIUU, MYJISKA THOPUIHBIX, TOJTUIUIOUAHBIX PACTEHUN.

JlabopaTopHbie padoThI:

* I3ydyeHne H3MEHYMBOCTH Y PACTEHUH U )KMBOTHBIX.

* Uzyuyenne (peHOTUTIOB paCTCHHUI.

[IpakTrueckas pabdora:

e Pemtenre reHeTHYECKHUX 3a/1a4.

['eneTtuka yenoseka



Metoabl U3ydeHus: HACIEICTBEHHOCTH YeJoBeKa. | eHeTndyeckoe pazHooOpasue uenoBeka. [ eHeTnueckue OCHOBHI 3710pOBbs. BriusiHue cpeasl Ha
TeHETHYECKOE 3/I0pOBbE YeIoBeKa. | eHeTnyeckue 601e3HU. ['eHOTUI U 310pOBbE YeI0BeKa.
JIeMOHCTpalu: XPOMOCOMHBIE aHOMAJIMH YEJIOBEKA U MX (PEHOTHITMYECKHE POSBICHUSI.
Jlaboparopnas paboTa:
» CocTaBieHue pOJOCIOBHBIX.
OCHOBBI CelIeKIUU 1 OMOTEXHOJIOTUH
3azauu U METO/Ibl CeleKLUU. [ eHeTHKa KaKk HayyHasi OCHOBA CEJIEKIIMM OpraHu3MOB. J[oCTHKEHUSI MUPOBOM U OTEUECTBEHHOMN CEJIEKLIMH.
JleMOHCTpaLuu: )KUBbIE PACTEHMs], TepOapHble IK3EMILISPBI, MYJISIKHU, TaOIULbl, GoTorpaduu, MILIIOCTPUPYIOLIME PE3YIIbTAThl CEIEKIIUOHHONW PabOThI;
IIOPTPETHI CENEKLINOHEPOB.
Meosicnpeomemnvle nOHAMUA . MEXHON02US, NPUSHAKU, MEMOO, 3a0aya, pe3yibmam
AKmyanvHas memamuka 0,131 pezuona:
00O Arpodupma «Mexaypedne»
OMyTHHCKHIA paliOH, KPECThIHCKO-(hepMepcKoe X03IHCTBO
OmytuHckuit paiion, OO0 «buzon», ®epma Ha 400 ronaos
Hcerckuit paitoH, KoMIuieke 1o npou3BoACTBY MsCa IIEPEIEIOB U MEPEIIEINHBIX L]
HwxneTtaBauHckuil pailoH, KpoJmKoBogUecKas pepma
Paiionnsie otnensr punmmana @I'BY «Poccenpxo3 nentp» TroMeHCKoH 00macTH
OO0 «Scenp Arpo» BepTHkabHO-UHTETPUPOBAHHBIN KOMIUIEKC [0 OTKOPMY M IepepaboTke KpynHoro poraroro ckota B «O00 «cenb-Arpo»
000 «9xo-Husa AIIK Xonauury

I'naBa 4. llony19uMOHHO — BH/10BOii ypoBeHb ( 84)

Bun. Kputepun Buna. BunooOpasosanue. [Tonsarue mukpossontonnu. [lonmynsunonHas cTpykrypa Bujaa. [lonyssums Kak a1eMeHTapHast 3BOJIIOLMOHHAsS
eauHUIa. buonornyeckas kiaccupuKkaus.
Meosicnpeomemnwle nonamua. cmpykmypa, Kiaccupurayus

I'naBa 5. JxkocucTeMHbli ypoBeHb (54)

CoobmmecTBo, sKOcucTeMa, broreorieHo3. CocTaB U CTpyKTypa coolrecTBa. [IpoaykTuBHOCTE coobmecTBa. [10TOKHM BelecTBa M YHEPTUH B IKOCHCTEME.
DKOoCHUCTEMHAas OpraHu3alus )KUBOU MPUPOABI. DKOCUCTeMBI. Posibh mpou3BoauTENeH, MOTpEOUTENEH U pa3pyIIuTeIel OpraHndecKuX BEeIeCTB B IKOCHCTEMAaX

M KPYTOBOPOTE BelecTB B pupo/e. [TumieBbie cBs3u B skocucteMe. OCOOEHHOCTH arpo3KOCHCTEM.

Jlaboparopubie paboTHI:

* CTpoeHHEe pacTEHUH B CBS3U C YCIOBUSMHU KU3HU.

* [ToacueTr MHAEKCOB IUIOTHOCTH JIJI ONPEIETIEHHBIX BUJIOB PACTCHUH.

* Briienenue numieBbIxX 1eneil B ICKYCCTBEHHOM 3KOCUCTEME (Ha IPUMEpPE aKBapuyma).

[IpakTrueckue pabOTHI:

» HaGnroieHus 3a Ce30HHBIMU U3MEHEHUSMU B KUBOU MIPHPOJIC.

 CocraBJieHHE CXEM Mepeayuu BEIIEeCTB U SHEPruH (Lienei MUTaHus)
Mescnpedmemmuvie NOHAMUA: cUCeEMA, SHEPLUSL, BEUECMBO, KPY2OBOPOM



I'naBa 6. buocdepuwblii ypoBeHb (34)
buocdepa — rinobdansHas sxocucrema. Cpenbl sxxu3an. Cpenoodpasyroriast e TeIbHOCTh OPraHu3MOB. KpyroBopoT BemiecTB B Ouocdepe.
Mesicnpeomemmusle ROHAMUA. cucmeMd, KPY2080pom

JKCKypcus:

» Cpena )XU3HH U ee OOUTaTeNu.

Pa3nen Il. IBosaouusi opranudeckoro mupa (134)

I'naBa 1. OcHoBbI yueHnus 00 3BoJironuu (84)

VYyenue 00 3BoIOIMM OpraHudeckoro Mupa. Y. JlapBuH — OCHOBOIMOJIOKHHUK YYEHHS 00 3BOIIOLUU. J[BHXKYIIIUE CUIIBI U PE3YIBTAThl IBOJIIOLIUH.
VYcnoxxHeHre pacTeHUH U )KUBOTHBIX B IPOLIECCe IBOJIOLMH. bruonorndeckoe pazHooOpasue Kak OCHOBA YCTOMYHUBOCTH OMOCHEPBI, pe3yJIbTaT 3BOJIIOLUH.
CyIHOCTb 3BONIOIMOHHOTO MOJAX0Aa K U3YUEHHIO )KUBBIX OPraHU3MOB.

JIBM>KyIIMe CUIIbl M pe3yNbTaThl 3BOIOIUU. DAaKTOPHI 3BOIIOLUY U UX XapaKTEPUCTUKA

EctecTBeHHbII 0TOOp — JIBUKYILAs ¥ HANpaBJIsAIoLIas cuiia 3BoJoluu. boprOa 3a cyliecTBoBaHUE KaKk OCHOBA €CTECTBEHHOro 0TO0pa. Poib
€CTECTBEHHOT'0 0TOOpa B (POPMHUPOBAHUYU HOBBIX CBOICTB, IPU3HAKOB M HOBBIX BUIOB.

Bo3HukHOBEHME aganTaluii ¥ UX OTHOCUTEIbHBIN XapakTep. Bzaumonpucnoco6ieHHOCTh BUJIOB KaK Pe3yJIbTaT AEUCTBUS €CTECTBEHHOIO 0TOOpA.

3Ha4YeHHe 3HaHUH 0 MUKPOIBOJIIOLUH JUIs YIIPABICHHS IPUPOTHBIMU MOMYIALUIMY, pEIICHHs TPOOJIeM OXpaHbl MPUPOJIbI U PALTUOHAIBHOTO
MIPUPOIONOIB30BaAHUS.

ITonstre o makposBotond. COOTHECEHUE MUKPO- U MAKPOABOJIIOLUU. Y CIIO)KHEHUE PACTEHUI U )KUBOTHBIX B IIPOLIECCE 3BOIOLMU. bruonornyeckoe
pa3zHooOpa3ue Kak OCHOBA yCTOMUMBOCTH OMOC(EphI, pe3ybTaT 3BOJIOLUH.

JleMOHCTpAUHU: )UBBIE PACTEHUS U KUBOTHBIE; repOapHble SK3EMIUIAPHI M KOJUIEKIIUH )KUBOTHBIX, TOKa3bIBAOIINE WHANBUYAIbHYIO H3MEHYHMBOCTb U
pa3zHooOpa3ue cOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ] IOMAIIHUX KUBOTHBIX, a TAKXKE PE3yJIbTaThl IPUCIIOCOOIEHHOCTH OPIraHU3MOB K Cpezie 0OUTaHUs U
pe3yabTaThl BUA000pa30BaHuUs; CXEMbl, MJUTIOCTPUPYIOIINE MPOLECChl BU000Pa30BaHUS U COOTHOIIEHUE MyTel MPOrpecCUBHON OMOIIOTMYECKON IBOIOIHH.

JlabopaTopHas padora:

* Vzydenue npucrnocobIeHHOCTH OPraHu3MOB K cpeJie OOMTaHusl.

Meosicnpeomemnvle nonamua. pazsumue, pe3yivmam, 08udicerue, pakxmop, adanmayus, OmHOCUMENIbHOCIb

I'aasa 2. IIpoucxoxkaeHue U paspuTue ;ku3Hu Ha 3emute (5 4)

B3armsiasl, TUIIOTE3bI M TEOPUH O TIPOUCXO0KICHUU KU3HH. OpraHudecKuil MUp Kak pe3yabTaT 3BOTIONWHU. MIcTopus pa3BUTHSI OPTaHHUECKOTO MHUpA.
I'mnoresa Onapuna — XonaenHa.
JleMOHCTpAIUM: OKAMEHETIOCTH, OTIIEYaTKH PACTEHHI U KUBOTHBIX B APEBHUX MOPOJaX; PEIPOAYKIIUN KapTUH, OTpaxarouux ¢Giaopy u dhayHy pa3IudHbIX 3p
1 TIEPUO/IOB.

IKCKypCHSL:

* Vctopus pa3BuTHs )XU3HU Ha 3emiie (KpaeBeIUECKUM MY3€H, re0JIOTHUYeCKOe OOHAKCHHE ).
Mescnpedmemmuvie nonamuA: 2unomesd, Meopusi.

Paznen I11. OcHoBblI 3xk010THM (54)



Oxpyxaromas cpejia — HUCTOYHHK BEIIECTB, YHEPTUU M WHPOPMAIIMU. DKOJIOTHS, KaK HayKa. BiusiHre 3K0JI0rHuecKuX (PaKTOPOB HA OPraHU3MBbI. Y CIIOBUS
cpensl. [IpucrnocoOnennst OpraHu3MOB K Pa3IMuHBIM dKOJIOTHYeCKUM (hakropam. [lomymsimmst. TUTel B3auMOIEHCTBIS MOMYIISIUNA Pa3HBIX BUIOB
(KOHKYPEHIIHS, XUIITHUYECTBO, CAMOKO3, MTapa3uTH3M).

Me:KBHUI0BBIC OTHOIIIEHUS OPTaHU3MOB, KOJICOAHUS YUCIICHHOCTH OPTaHU3MOB.
JlaGopaTopnas padoTa* BrisiBiieHHE PUCTIOCOOJICHUI OPraHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX TPUMEPAX ), THIIOB B3aUMOICHCTBUS TOMYJISIIHNA
Pa3HBIX BUJOB B KOHKPETHOUW SKOCUCTEME

buocdepa — rnobdansHas 3xocucreMa. B. . BepHaackuii — 0CHOBOIONOKHUK ydeHHsI 0 6uocdepe. Ponb yenoBeka B 6rochepe. DKoIOrndecKue

pOOJIEMBI, UX BIUSHHUE HA )KU3HB YeloBeKa. [1ociiecTBUs IeATEIIbHOCTH YEIOBEKa B SKOCHCTEMAaX, BIMSHUE €TO MMOCTYIIKOB Ha JKUBBIC OPTaHU3MBbI U
9KOCUCTEMBI.

JleMoHCTpAUK: TaOJIHIIBI, HIUTIOCTPUPYIOIINE CTPYKTYPY OHoc(hephl; cxema KpyroBopoTa BEIIECTB U IPEBPAICHUs] SJHEPTUH B Onocdepe; cxema BIUSHUS
X031 CTBEHHOU ACATCIIBHOCTHU YCJIOBCKA HA MMPpHUPOAY, MOACIIb-allIlJIMKAL U «BI/IOC(bepa H YCJIOBCK»; KapThl 3allIOBCITHUKOB Poccun.

JlaGoparopHasi padora.

* AHanu3 U OllCHKA BIUSHUS (AKTOPOB OKPYKAIOIIEH cpebl, (PaKTOPOB PHCKA Ha 3[0POBBE, TIOCIESACTBHIA ACATSILHOCTH YSIOBEKA B IKOCUCTEMAX,
COOCTBEHHBIX IMOCTYIIKOB HA KUBBIC OPTaHU3MbI U SKOCHUCTEMBI.
Mescnpeomemusvie nowamus . unghopmayus, Kpy2o8opom, hakmop, cucmemd
PesepB 2 4



I11. TemaTnuyeckoe NJIaHUPOBAHME N0 GHOJIOrHH 9 KjIace € ONpeae/ieHHeM OCHOBHBIX BUI0B Y4eOHOM 1esiTe IbHOCTH 00y4aIoInXCsl

Bunst Bunst AKTyanbHast WHrerpupyemblie TeMbI
Ne Tema ypoka [I1aHUpyeMBbIe Pe3yabTaThl JIeSITETIBHOCTH KOHTPOJIS TeMaTHKa AJIs
0byueHHs 9KCKYPCHH, peruoHa
MpaKTU4ecKas
paboTa, IPOeKTHI
Yrunesoast. Jlnnuas YMeTh pacKkpbiBaTh 3HaTh XapakTepUCTHKy Kakue | MHrerpupoBannsii | IIpesenra- Murerpanus ¢ xumuen
COJlepyKaHHe OCHOBHBIX | YIJICBOJBI U JIUIH/IBI BXOAAT B | YPOK IS KJlacTepa «OpraHuueckue
OMOJIOrMYeCKUX COCTaB JKUBBIX OPTaHU3MOB, BEIIIECTBA
TIOHATHH. ux Gpynkuuu. [TpuBoaurs
VYcranaBauBaTh MPUMEPEI
MIPUYHHHO-
CIEJCTBEHHBIE CBSI3H,
aHAJIOTHH.
@OyHKINN OEIKOB. Ionp3oBatbes 3HaTh (QYHKINH OENKOB, OKcKypeus Otuér no Monoko3aBoz HuTerpanus ¢ xumuei
buonornueckue HCCIIEA0BATEIbCKUMH MPHUBOANUTH PUMEPBHL. JKCKYpCUH «AbcomoT» «Karanusaropsn»
KaTaJln3aTOPBbI. YMEHHAMU OnuceIBaTh, OOBICHATH r. SmyTopoBck,
OOBSICHSITD TIOHSTHSL. CYIITHOCTH OIIBITOB. Momno9HBIH
KOMOHHAT
«SnyTopoB-
CKHiD,
Toc.
Boposckuii,
3A0 «Datymp».
OO1mure cBeeHus 0 TTons30BaThCs 3HaTh 0COOEHHOCTH JlaGopaTopHas OTuer o Hurerpanus ¢
kneTkax. Knetounas HCCIIE0BATEIbCKUMHU CTpOEHHUS U pa6ora Ne2 BBITNOJIHEHUH ¢dusukoit «Monekysip-
MeMOpaHa. YMEHUSIMH, TPOBOANTD | (PYHKIIMOHUPOBAHUS «PaccmarpuBanue paboTsl HO — KMHETHYECKas
ONHCaHHE KJIETOYHBIX MeMOpaH. KJIETOK PacTeHHUH, TEOpHsD
OMOTIOTMIeCKUX YMetb paboTats ¢ JKUBOTHBIX MOJ
00BEKTOB, MPOBOAUTH MHKPOCKOTIOM,. MHKPOCKOTIOM)
CpaBHEHHE,
(hopMyHpOBaTH
BBIBOJIBI.
ACCUMUJISTINS | YMeTb packpbiBaTh YMeTh 00BACHATH WuTerpupoBanHbiii | *permieHue Hurterpanus ¢ xumuen

IMCCUMMIISIINS.

COJACPKAHNEC OCHOBHBIX

YTO TAKOC

YPOK

3agannii OI'D

«OKUCINTEITBHO-




Merabomu3m. OMOJIOTUIECKHX ACCUMWIALINS U (dacts 1) BOCCTaHOBHTEIIHLHBIE
OHepreTHyecKkuil 0OMEH MOHATHH. JVICCUMMITSALIHSL. PEaKIH, KUCIOPO 1
B KJIETKE ITpoBoanTh cpaBHEHHE. | 3HATH OCHOBHBIC TAITBI €ro CBOMCTBA, yTJIEBO,
SHEPreTHYECKOTO 1 €TO COCTMHEHHSY.
00MeHa B KJIETKE.
DoTocuHTE3 U Ymers paboratb YMeTb 00BSACHSTH WurerpupoBanublii | *pemenue Wnterpanus ¢ puznkoit
XEMOCHHTE3. TEPMHUHAMHU, TEKCTOM 3HaueHHe GoTocuHTE3A, YpPOK 3aganuit OI'D «ONEeKTPOAUHAMUKAY
I'erepoTpodsr. yueOHUKa, COCTABIATh 3HaTh OCOOCHHOCTHU (dactb 1)
oboOmaromnye CBETOBOI1 U TEMHOBOI
Tabmuipl. [loms3oBatbes | (hasbl poTOCHHTE3A.
KOMIBIOTEPHBIM OOBACHATH, UTO TaKOE
HNCTOYHHKOM XEMOCHHTES.
nHPOPMALIUH.
3aKOHOMEPHOCTH YMeTh caMOCTOSTENBHO | 3HATh CYIIHOCTh DKCKypcus Otuér no 000 Wurerpanus ¢
WU3MECHYNBOCTH: paboTaTth C TEKCTOM MOIU(UKAITMOHHON 9KCKYPCUH Arpodupma nHpopMaTHKOH
MoIA(pUKAITHOHHAS y4eOHHKa, BBIACIATh W3MEHYHNBOCTH, YMETh «Mexnype- «MHdpopManroHHBIC
WU3MECHYUBOCTD. TJIaBHOE M 000011aTh. MOSICHATB, YTO TaKOE Ybey, CHCTEMBD»
Hopwma peakuumu. HOopMa peaknuu. OOBIACHATH OMYTHHCKHI
MPUYIMHBI HAaCJIeACTBEHHOCTH paiios,
U U3MEHYUBOCTH KPECThSHCKO-
bepmepckoe
XO351ICTBO,
OMYTHHCKHH
pation, OOO
«buzon»,
Ucerckuit
paioH,
Kommnekc no
MIPOMU3BOJICTBY
Msca
MIEPEenesoB U
MepeneTnHBIX
SV,
HwxueraBnuHc
KU paiioH,
KPOJIMKOBOIYEC
Kas pepma.
3aKOHOMEPHOCTH Ymets 3HaTh CYIIHOCTb JlaGopaTopHas Otyer o uHTerpanus ¢ Gpusnkoi
U3MEHYUBOCTH! KOHCIIEKTUPOBATb, MYTal[MOHHOM U3MEHYUBOCTH, | padora Ne3 BBITNOJIHEHUH «PasnoakTHBHOCTH
MyTaluOHHAsI (OpMyITHPOBATH BBIBOJIBI | IPUYMHBI MyTalHH. «BolsiBIEHHE paboTsl
U3MEHYUBOCTh U3MEHYUBOCTU
OPTaHU3MOB»
OCHOBHBIE METOIBI TIPOBOJUTH ‘YMeTh Ha3bIBaTh DKCKypCHs OTtuér mo 000 «Icenn
CENIEKIINHU PACTeHUH, CaMOCTOSTEIBHBIN TOUCK| OCHOBHBIE METOMBI 9KCKYPCUH Arpo»
KHUBOTHBIX, Ononornaeckon CENEKIINU PacTeHNUH, BEPTHKAIBHO-
MHKpPOOPIaHU3MOB. nHdpopmanuu: KHUBOTHBIX 1 HUHTETPUPOBAH-




Ymern
KOHCIIEKTHPOBATh,
(hOopMyIHPOBATH BHIBOIBI

MHKPOOPTaHN3MOB.

HBIM KOMIIJICKC
10 OTKOPMY H
nepepaboTke
KPYITHOTO
poraToro ckora
B «O00
«Slcenp-Arpoy,
000 «Dxo-
Husa AIIK
XOJITUHT .

DKOJIOTHYECKUE
(hakTOpHL
VYcnoBus cpenbl

YMeTh pacKkpbIBaTh
CoJiep)KaHNe OCHOBHBIX
OMOTOTMIECKUX TTOHATHH

3HATh KOJIOTHYECKHE
Q)aKTOpBI, OKOJIOTHYCCKHUEC
yciaoBus

WHTerpupoBaHHbIN
YPOK

Cocrasiie-
HHE KJIacTepa

Murerpanus ¢ xumuen
«Cepa u ee coequHe-
HUSY, «A30T U €ro
COEIMHEHUS




