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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma paspabortana Ha ocHoBe denepanpHoro I'ocymapcrBerHoro OOpa3oBaTeIbLHOTO
Cranpapra, Ilporpamma paspaborana Ha ocHoBe DenepanibHoro ['ocymapctBenHoro OOpa3oBaTENbLHOIO
Cranpgapra, IlpuMepHbIX mporpaMM OCHOBHOroO oOmiero oOpa3oBaHHs, aBTOPCKOM MporpaMMbl OCHOBHOIO
ob1iero oopa3zoBaHus 0 OMOJIOTHH ISl 0011e00pa30BaTeIbHBIX IPOorpaMM noj penakiueid B. B. [Taceunuka, r.
Mocksa, u3narenbctBo «JIpodar, 2016 r. , YMK — Atopsr: Kamenckuii A. A., Kpukcynos E. A., [laceunnk B.
B. «buomnorus. Beenenue B 001ryto 6uonoruto» 9 kiacc — MockBa: u31atesnbeTBo «/Ipoday,

2017 r.

Pabouass mporpamma npeanasHadeHa s peanusanuu TpedoBanuii @I'OC BTOpOro mOKOJICHHS K
YCIIOBUSIM U pE3yJIbTaTy 00pa30BaHUsI 00y4JarOUINXCs OCHOBHOM HIKOJIBI IO OMOJIOTHUH COTIIACHO YUeOHOMY IUIaHy
00111€00pa30BaTENLHOTO YUPEKACHUSI.

Cornacno aeiictByroemy denepanbHomy ['ocynapcrBerHomy O6pazoBatenbHomMy CTaHaapty, padodas
nporpamma Jis 9 kiacca npeaycMarpuBaeT o0ydeHue 6uosnoruu B oobeme 68 4vacos (2 yaca B

Hezgento). O0BEM yacoB yueOHOM Harpy3ku, OTBEACHHBIX Ha OCBOEHHUE paboueil mporpamMmbl, ONpeaencH
y4eOHBIM IIJIAHOM 00pa30BaTeNbHOTO YupekaeHus u coorserctyer OI'OC.

Jannast paGouast nporpamma mo Ouonoruu — 9 kiacc «BBeneHue B 00IIyI0 OHMOJIOTHIO» MOCTPOCHA HA
OCHOBE (PYHJaMEHTAILHOTO SJpa COJAEp’KaHHMs OCHOBHOTO OOIIero oOpa3oBaHus, TPeOOBAaHUH pe3ylbTaTaMm
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus, TpPeOOBaHHM K CTPYKTYpe
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl, IporrcaHHoi B deepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJIapT€ OCHOBHOTO OOIIEro OOpa3oBaHMs, a TaKkKe KOHIEMIIMH JyXOBHO- HPABCTBEHHOT'O PAa3BUTUA H
BOCIIUTAHM TpakaannHa Poccun. B Hell yuUTHIBaIOTCSI OCHOBHBIC UJICH U MTOJIOKEHHSI IPOTPAMMBI Pa3BUTHS U
(dbopMUpOBaHUS YHMBEpPCATbHBIX Y4E€OHBIX JIEHCTBUN OOy4arommxcs AJii OCHOBHOTO 0O0IIero o0pa3oBaHUA,
co0ITII0JaeTCs TPEEMCTBEHHOCTD C TIPOTrpaMMaMK HadaJlbHOTo 00pa3zoBanus. Paboyast mporpaMMa COOTBETCTBYET
aBTOPCKOM MporpaMMe OCHOBHOTO 00Iero oOpa3oBaHus MO OMOJOTUH MO PYKOBOACTBOM mpodeccopa B.B.
[Taceunuka.

[IporpamMma KOHKpETH3UPYET COAEpKaHUE MPEAMETHBIX TEM, MEePEUHCICHHBIX B 00pa30BaTeIbHOM
CTaHJapTe, PEKOMEH/IYET MOCIIeI0BATEIbHOCTh UX U3yUCHUS U TIPUBOIUT MPUMEPHOE paclpeesieHHe YueOHbIX
4acoB Ha U3y4EHHE KaX/10To pas3zesa Kypcea.

N3ydenne 6HOI0rHM HAIPABJIEHO HA IOCTHKEHHE CJIETYIOIMX Ieseii:

1) hbopMmupoBaHHEe CHUCTEMBl HAYYHBIX 3HAHUN O JKUBOW MPUPOJE, 3aKOHOMEPHOCTAX €€ Pa3sBHTHS
HMCTOPUYECKH OBICTPOM COKpAIIEHUU OMOJIOTHYECKOTO pPa3HOOOpa3usi B Ouocdepe B pe3yibTare NesITeIbHOCTH
YeNoBeKa, 7Sl pa3BUTHS COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPEAICTABICHHUI O KapTUHE MUDA;

2) popMHpOBaHUEe TEPBOHAYATIBHBIX CHUCTEMATH3UPOBAHHBIX TPEACTABICHUN O OHOJOTHUECKUX
00BEKTaxX, Mpolieccax, SBIECHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOIOTHYECKUX TEOPUAX, 00 IKOCUCTEMHOU
OpraHM3aIN¥ KU3HH, O B3aMOCBSI3HU KHBOTO M HEXKUBOTO B OMocdepe, 0 HACIEACTBEHHOCTH U U3MEHYHBOCTH;
OBIIaJICHHE MOHSATHITHBIM anmnapaToM OHOJIOTHH;

3) npruoOpeTeHue OMbITa UCIOIL30BAHHUS METOA0B OMOJIOTHYECKON HAYKH M MPOBEACHHS HECIOKHBIX
OMOJOTMYECKHUX SKCIIEPUMEHTOB JJIsl M3yYEHHS KUBBIX OPTaHU3MOB M YENIOBEKa, MIPOBEICHUS SKOJIOTHIECKOTO
MOHHMTOPHHIA B OKPYKAIOLIEN CPELIE;

4) hopMHpOBaHHE OCHOB JKOJIOTHYECKOH T'PaMOTHOCTH: CIIOCOOHOCTH OILICHHBATh IOCIICACTBUS
JEATEIILHOCTH YeJIOBeKa B TIPHUPOJIC, BIHMSHUE (PAaKTOPOB PHCKA HA 370POBbE UEIOBEKA; BHIOUPATH IICJICBHIC H
CMBICJIOBBIE YCTAaHOBKU B CBOUX JICUCTBUSAX M MOCTYIKAX MO OTHOIIEHHUIO K JKUBOW MPHUPOJIE, 3I0POBBIO CBOEMY
U OKPYXAIOIIUX, OCO3HAHWUE HEOOXOIAMMOCTH JCUCTBHU IO COXPAaHEHUIO OMOPa3HOOOpa3wsl M MPHUPOIHBIX
MECTOOOMTAaHUN BUJIOB PACTCHUI U KUBOTHBIX;

5) popmupoBaHHe NPEACTaBICHUH O 3HAYCHWH OHOJOTMYSCKHMX HAyK B pEIIeHHH MpodseM
HEOOXOIUMOCTH PAIMOHAILHOTO TMPUPOJIONOIb30BAHUS3AIINUTEl  3I0POBbS JIIOACH B YCIOBUSX OBICTPOTO
M3MEHEHHS SKOJIOTHYECKOTO Ka4yeCcTBa OKPYKaIOIIeH CPeIbl;

6) ocBOeHHE TPUEMOB OKa3aHHsI MEPBOM IMOMOIIM, PAMOHATIBHON OpraHM3allud TpyJda U OTIbIXa,
BBIpANTUBAHUS ¥ PA3MHOKCHHS KYIbTYPHBIX PACTCHHUH W JJOMAITHUX HUBOTHBIX, yX0/1a 32 HUMH.



3agaun:

1. obecrieyeHHe B IIPOIECCE HM3YYCHUS] OMOJOIMU YCIOBUI JUIS JOCTHIKEHHS IUIaHHPYEMBIX
pe3yIbTaToB;

2. CO3laHUE B TPOIECCEe M3YYCHHUs MPEAMETa YCIOBUH ISl Pa3BUTHS JIMYHOCTH, CIIOCOOHOCTEH,
YAOBJICTBOPCHHUA T1O3HABATCIIBHBIX HWHTCPCCOB, CaMoOpcCain3aliinu 06yqa10m1/1x051, B TOM 4YHUCIIC
OIapCHHBIX;

3. co3maHMe B IIpolecce U3y4eHHs MpeaMeTa YClIoBHH Juii (OpMHUpPOBAaHHS LEHHOCTEH
00yYaroLIUXCsl, OCHOB MX MPaKIaHCKOM HACHTUYHOCTH ¥ COLUATIBHO - MPO(HECCHOHAIBHBIX OPHEHTAIINH;

4. BKJIIOYEHHE 00yYaroIUXCs B IPOLECCH IPe0Opa3oBaHusl COLMAIBHOM cpelbl, popMHpOBaHUE Y
HHUX JIMJICPCKUX KAueCTB, OIbBITA COLHATBHOIN NESITENbHOCTH, peaju3alliid COLHAIbHBIX MPOCKTOB U
nporpamw;

5. CO3JaHME B MpoLEecce U3y4eHHs IMpeAMeTa YCIOBHH Uil (OPMHUPOBAHUS y OOyYarOIIUXCs
HaBBIKOB 3JI0POBOT'0 U OE30IIaCHOTO IS YeIOBEKa M OKPYKarolLIel ero cpeabl o0pasa )KU3HH;

6. CO3/IaHKE B MPOIIECCE U3YUCHHUS TPEIMETa YCIOBHA AJisi GOPMUPOBAHUS Y OOYUAIOIINXCS OMbITA
CaMOCTOSITEIILHON y4eOHO! JIesITeIbHOCTH;

7. 3HAKOMCTBO OOYyYalOIIMXCS C METOJAaMH HAay4HOTO MO3HAHUS M METOJaMH HCCICIOBaHUS
0O0BEKTOB U SBJICHHUIA TPUPOIBI;

8. dopMuUpOBaHKE Y 00YYAIOIIMXCS YMEHHI HAOIIJaTh IPUPOIHBIC SIBJICHHS M BBIIOJIHSITH OIIBITHI,
1ab0paTopHbIe PadOTHI M AKCIIEPUMEHTAILHBIC UCCIICIOBAHMS;

9. OBJNAJICHHE OOYYAIOUIMXCS TAKUMU OOILICHAYYHBIMU IOHATHSIMH, KaK IMPHPOAHOE SIBJICHHE,
SMIIMUPUYECKN YCTAHOBIICHHBIH (hakT, mpobiiemMa, THUIOTE3a, TEOPETUYECKUN BBIBOJM, pPE3YyIbTaT
IKCIIEPUMEHTAILHOM POBEPKHU;

10. NOHMMAaHWE OOYyYalolMMUCSA OTJAMYMA HAy4yHBIX JAHHBIX OT HEINPOBEPEHHOU
uH(OpMaKY, IEHHOCTH HAYKU JUIS YIOBJIETBOPEHHs OBITOBBIX, IMPOM3BOJICTBEHHBIX M KYJIbTYPHBIX
noTpeOHOCTEH YemoBeKa.

IInanupyemble pe3y/bTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

TpeOoBaHMs K pe3ybTaTaM OCBOSHHS Kypca OMOJIOTMH BKJIFOYAKOT JIMYHOCTHBIE, METAIIPEMETHBIE U IPEMETHBIE
PEe3yJIbTaThl OCBOCHHS IIPEIMETA.

Juunocmmnuvle pesynomamet:

e 3HaHHME OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIIEHUS K )KMBOW MPHUPOJIE, OCHOB 30POBOT0 00paza
KU3HU U 3J0POBbE-COEPETaroIINX TEXHOIOTHIA;

e peanu3anus YCTAaHOBOK 3/IOPOBOTO 00pasa *KHU3HU;

e [I03HaBaTeIbHBIC UHTEPECHl U MOTUBBI, HAMPABJICHHbBIE HA U3YUCHHE KUBOU MPUPOIBL;
WHTEJUICKTYaJIbHBIC YMEHHUS (JIOKa3bIBaTh, CTPOUTH PACCYKICHUS, aHATU3UPOBATh, CPABHUBATD, JCNIATh
BBIBOJIBI U JIP.);

® BOCIUTAHHE Y YYAIIUXCS YYBCTBA TOPIOCTH 32 POCCUUCKYIO OMOJIOTHYECKYIO HAYKY;

e COOMIOaTh MpaBUiia MIOBEJCHUS B PUPO/IE;

¢ [IOHUMaHHME OCHOBHBIX (DAKTOPOB, OMPECIIAIONINX B3aUMOOTHOIIICHUS YEeJIOBEKA M MPUPOJIBI;



Memanpeomemmnule pe3yibmamat.
Pezynamusnvie:

®  OMNpeaeNsITh MOHATHS, POPMUPYEMBIC B MTPOIIECCE U3YUCHHS TEMBI,

e iIacCU(UIUPOBATH U CAMOCTOSITEIILHO BBIOMPATH KPUTSPUU IS KIACCU(PUKAIUY;

®  CaMOCTOSTEIHLHO (OPMYJIUPOBATh MPOOIEMBI HCCIACAOBAHUS W COCTABJIATH IOATAIIHYIO CTPYKTYpPY
OyIyIIero caMoCTOSATEILHOTO UCCIICIOBAHMS;

® [IpH BBIOJTHEHUU JJAOOPATOPHBIX U MPAKTUYECKUX PAOOT BHIOMPATH ONTUMAIBHBIE CIIOCOOBI JCHCTBUI B
pamMKax TPEUIOKEHHBIX YCIOBHA M TPeOOBaHMNM M COOTHOCUTH CBOM JICUCTBUS C IUIAHUPYEMBIMU
pe3yJibTaTaMus;

® yCTaHaBJIMBATh NPUYUHHO-CJICICTBEHHBIC CBSI3H MEK/Yy COOBITHIMU, SIBJICHUSMH,

® [PUMEHITH MOJIEIU U CXEMBbI JJI pEIICHUs] yueOHbIX U MMO3HABATEIIbHBIX 33/1a4;

®  BJIAJETh NPUEMAMH CMBICIOBOTO YTEHHUS, COCTAaBIATh TE3MChl M IUIAH-KOHCIEKTHI MO pe3yJibTaTaM
YTEHHS,

® OpraHU30BBIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIHLHOCTD C YUYUTENEM U CBEPCTHUKAMU;

® CIOJI30BaTh HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTMH TpU MOATOTOBKE COOOIICHHUIA,
MYJIbTUMEAUNHBIX PE3CHTALUN;

¢ JCMOHCTPHPOBATH SKOJOIMYCCKOC MBIIIJIICHUC U IIPUMCHATD €TI0 B HOBCGﬂHeBHOﬁ KHU3HHU

Ilo3nasamenvuvie:

e AHaM3HMPOBaTh, CPABHUBATH, KJIIACCU(DUIIUPOBATH U 0000IIATh PAKTHI U SBJICHUS. BBIIBIATH IPUIUHBI
U CJIEJICTBUS MPOCTHIX SIBICHUU.

e OcCyImecTBIsATh CPABHCHHE, CEPUAITUIO U KIACCH(PHUKAIIUIO, CAMOCTOSITEIILHO BRIOMpAst OCHOBAHUS U
KPUTEPUH JUIA YKA3aHHBIX JOTHUECKUX OIEpallHii; CTPOUTH KIacCU(PHUKAIIMIO HAa OCHOBE
JTUXOTOMUYECKOTO JIEICHUS (Ha OCHOBE OTPUIIAHMS).

e CTpouTh JIOTHYECKOE PACCYK/ICHHE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUYNHHO-CIIEICTBEHHBIX CBS3EH.

e (Co3naBaTh CXeMaTHUYECKUE MOJICTH C BBIICTIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

e CocTaBnsTh TE3UCHI, PA3IUYHBIC BUJBI TUTAHOB (TIPOCTHIX, CIOXKHBIX U T.11.). [IpeobpazoBbiBaTh
WH(pOPMAIIHIO U3 OJTHOTO BHJIa B IPYroi (TaOIHILy B TEKCT U TIp.).

e BpIuuTHIBaTH BCE YPOBHU TEKCTOBOW MH(POPMAIUH.

e YMeTh onpenensiTh BO3MOXKHbBIE HCTOYHUKH HEOOXOIMMBIX CBEJICHH, MPOU3BOIUTH TOUCK
nH(pOpMaIIUY, aHATTU3UPOBATH U OLIEHUBATH €€ JTOCTOBEPHOCTb.

e Cpenctom GHopMHPOBAHMS TTO3HABATEIBHBIX CIYKUT YU€OHBIN MaTepHall, U IPEXKJIe BCETO
MPOYKTUBHBIC 3a]jaHUs Y4eOHUKaA.

KOMMyHMKamMGHble.'

e (CamocCTOsTEeNIbHO OPTaHNU30BbIBaTh Y4eOHOE B3aUMOIEHCTBUE B TpyIIie (ONpeAensTh O0IIMe LelH,
pacnpenenaTb pojau, 10roBapuBaThbcs APYr ¢ APYTOM H T.11.).

Ilpeomemmnoie pezynomamot.
Yuenux nayuumca:

e (opMHpPOBaHUIO CHCTEMBl HAyYHBIX 3HAaHUH O >KMBOM NpPHUPOJIE U 3aKOHOMEPHOCTSX €€ pa3BHUTHS,
HMCTOPUYECKH OBICTPOM COKpAIIEHHH OHOJIOTHYECKOTO pa3zHooOpasusi B Owocdepe B pe3yabrare
NESATEIIbHOCTH YeJIOBEKA JUIS CO3JaHMS €CTECTBEHHO-HAYYHON KapTUHBI MHPA;



¢ (opmHpOBaHUIO MEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUIN 0 OMOJOTHYECKUX 00BEKTax,
mporeccax, SBJICHUSAX, 3aKOHOMEPHOCTSAX, OO0 OCHOBHBIX OHOJOTMYECKHX TEOpHUSAX, SKOCHCTEMHOU
OpraHM3alli J>KU3HHU, O B3aUMOCBSI3UM KHBOTO M HEXUBOTO B Ouocdepe, HACIEICTBEHHOCTH U
M3MEHUYUBOCTH; OBJIa/ICHUE TIOHATUHHBIM alllapaToM OUOJIOTHH;

® [PUOOPETEHHUIO OIbITa HCIOIb30BAHUS METOJIOB OMOJOTMYECKOW HAYKH M MPOBEACHHSI HECIIOKHBIX
OMOJOTMYECKUX SKCIEPUMEHTOB JJI HM3YUYEHHUS JKUBBIX OpPraHM3MOB U YEJOBEKa, IPOBEICHUIO
HKOJIOTMYECKOr0 MOHUTOPUHTA B OKpY KaIoLIei cpee;

Yuenux nonyuum 603moxcHocms Hayuumvcsi:

® OBJIQJICHUIO METOJaMU OMOJOTHMYECKOW HAayKH: HAOJIIOJCHHE U ONMHCAaHUE OMOJOTHYECKUX OOBEKTOB M
MIPOLIECCOB; MOCTAHOBKA OMOJIOTMUECKUX IKCTICPUMEHTOB U O0OBSICHEHUE UX PE3yIbTATOB;

® aHaNW3y W OLEHKE IMOCJICICTBUN IEATCILHOCTH YeJOBEKa B MPUPOAC, BIUSHUA (PAKTOPOB pHUCKA HA
3JI0POBBE YEIIOBEKA. .

e paboTraTh ¢ OMOJOTHUECKUMH MTPUOOPAMH M MHCTPYMEHTAMH (IIPETapOBaIbHBIC UTJIbI, CKAJIBITCIIH, JIYIIbI,
MHKPOCKOIIBI).

Conep:xanue yueOHOT0 npeaMeTa

[Ipenmet «buonorus» B 9 kiacce u3ydaercs Ha 0a30BOM YpOBHE. Y YallluMcs Npeaiaraercs 06a30Boe coJepKaHue
yuebHoro npenmMera «bromorus.
I'nasa 1. BBenenue. buosnorusi B cucreme Hayk

buonorus kak Hayka. Mecto 6M0JI0THH B CUCTEME HayK. 3HaueHUE OMOJIOTUH /1JIsl IOHUMaHUS HayYHON KapTUHBI
mupa. Metonpl 6uonornueckux uccinenoanuil. Ilonstue «ku3Hp». CoBpeMEeHHbIE HayyHbIE NPEICTaBICHUS O
CYLIHOCTHU AKU3HU. 3Ha4yeHue OH1OI0rMYeCcKOn HayKu B JESTEIbHOCTH 4eJI0BEKA.
JleMOHCTpAaLMM: OPTPETHI YUEHBIX-010JI0r0B; cxema «CBsI3b OUOJIOTUH € APYTHUMHU HayKaMu).

I'maBa 2. OcHoBel HUTOJIOTUH - HAYKHA 0 KJIC€TKE

Hpez[MeT, 3aau1 U METOAbI MCCICAOBAHUA HUTOJIOTHU KaK HAYKH. HCTOpI/IH OTKPBITUA W U3YUYCHUA KIICTKU.
OCHOBHBIE ITOJ0KEHUS KIIETOYHOM TCOpHUH. 3HaucHHE OUTOJIOTHYCCKUX I/ICCHG)IOBaHI/Iﬁ JJI pa3BUTUA ouonoruu
" Jpyrux OMOJIOTHYCCKUX HayK, MCIUIIUHBI, CECIILCKOI'O X031 CTBA.

Knerka kak cTpykTypHas M (yHKLUMOHAJbHAs €IMHUIA XMBOr0. XUMHUYECKUH cOCTaB KJIeTKH. OCHOBHBIE
KOMITOHEHTHI KieTku. CTpoeHne MeMOpaH u sapa, ux ¢yHkuuu. [{uromnasmMa m ocHOBHBIE opraHoubl. Mx
(GYHKIUY B KIIETKE.

OcoOeHHOCTH CTPOEHUs KJIETOK OaKkTepHii, IpuOoB, ®KUBOTHBIX U pacTeHUI. Bupychl.

OOMeH BelecTB M MpeBpalleHus YHeprus B kiieTke. CrocoOb! MOIy4YeHUs: OPTaHUYECKUX BEIIECTB: aBTOTPOQBI
u rerepoTpodbl. POTOCUHTES, €T0 KOCMHUYECKast poiib B 6uocdepe.

buocuntes OenkoB. Ilonsarue o rene. JJHK - umcrounuk reHermueckoit mHpopmanuu. [eHeTHUYECKUH KOI.
Marpuunsiit npunuun 6uocunTesa 6enkon. O6pazosanne PHK no marpune JIHK. Perynsus 6uocunTesa.

Ilonstue o roMeocCTasec, peryjanuus npoueCCoB MpPEeBPAICHNA BCIICCTB U SHCPIUU B KIICTKC.

IleMOHCTpaIII/l]/I: MUKpPOIIPENaparsl KIETOK paCTeHI/II\/'I U JXHUBOTHBIX; MOJACJIb KIICTKH; HIIIIOCTPHUPYIOUINC
nporecc porocuntesa, «Cuntes 6enkar; moaenu PHK u JIHK, pa3nudHbIX MOJIEKYN M BUPYCHBIX YAaCTHIL;, CXeMa
nyTel MeTabonus3ma B KIIETKE.

I'naBa 3. Pa3mHoXeHMe U HHAUBUAYAJIbHOE Pa3BUTHE (OHTOIeHe3) OPraHMu3MoOB



CamoBocnpousBeieHne - BceoOmee CBOMCTBO KuBoro. MDopmbl pa3MHOXKEHHsI OpraHu3MoB. becmnosmoe
pa3MHOXKEHHE U €0 TUIBL. MUTO3 Kak OCHOBA OECIONIOr0 pa3MHOKEHUS M POCTa MHOTOKJIETOYHBIX OPTaHU3MOB,
ero OMOJIOTUYECKOE 3HAYCHHUE.

[TonoBoe pazmuoxkenue. Meio3, ero 6uosornyeckoe 3HaueHue. buosornueckoe 3Ha4€HUE OTLTIOIOTBOPEHUSI.

[ToHATHE MHAMBUYATBHOTO PA3BUTHA (OHTOI€HE3a) Y PACTUTENBHBIX U )KUBOTHBIX OpraHU3MoB. [lenenue, pocr,
muddepeHnnaIys KJIeToK, OpraHoreHes, pa3MHOKEHHE, CTapeHue, cMepTh 0cobeil. Biusinue GpakTopoB BHEIIHEH
Cpezbl Ha pa3BUTHE 3apo/iblla. YPOBHH IIPUCIIOCOOICHHS OpraHu3Ma K U3MEHSIOLIMMCS YCIIOBUSM.

JleMOHCTpAaIMK: TaOIUIBI, WILTIOCTPUPYIOIINE BUABI OECITOIOTO U MOJI0BOTO Pa3MHOKEHH S, SMOPUOHATILHOTO U
MMOCTAMOPHOHAIBHOTO Pa3BUTHUsSl BBICIIMX PACTEHUM, CXOICTBO 3apOABIIIEH MO3BOHOYHBIX KHUBOTHBIX; CXCMBI
MUTO3a U Meio3a.

I'mraBa 4. OcHOBEI reHeTHKH

I'eneruka kak oTpacip OMoIOrMueckoil Hayku. VMcropus pa3BUTUS T€HETUKU. 3aKOHOMEPHOCTH HACIJI€OBAHUS
IIPU3HAKOB O KUBBIX opraHu3moB. PaGorsr I. Mengens. Meronsl HcClIeqOBaHUS HACIEACTBEHHOCTH.
['ubpumonoruyeckuii  MeTOJ] W3YyYEHHUsS HACJIEACTBEHHOCTH. MOHOTHOpHIHOE CKpelMBaHUE. 3aKOH
JOMUHUPOBaHUA. 3aKoH pacuierieHus. 1loaHoe M HenmosHoe TOMMHHMPOBAHME. 3aKOH YHMCTOTHI TaMET U €ro
nurosiornyeckoe obocHoBanue. (dDeHotun M reHoTun. leHernyeckoe ompexnencHue mnona. [eHernueckas
CTPYKTypa MOJOBBIX XpomocoM. HacnenoBanue mNpH3HAKOB, CLEIUIEHHBIX C IMOJIOM. XPOMOCOMHAsl TEOpPHUs
HACJICACTBCHHOCTHU. | €eHOTHII KaK LIEJIOCTHAsA CUCTEMA.

OcHoBHbIE (hOpMBI U3MEHYMBOCTH. | eHOTUIIMUECKash N3MEHUYNBOCTh. MyTanuu. [IpuunHbl 1 4acToTa MyTaluid,
MyTareHHble (aKTOpbl. DBONIONMOHHAS PONb MyTanuii. KoMOMHaTHBHAas W3MEHUYMBOCTh. BO3HHKHOBEHHE
pa3UYHBIX KOMOMHALMI T€HOB M HX pOJb B CO3JaHMM TI'€HETHYECKOro pPa3HooOpas3us B Ipelesax BHJA.
OBOJIIOIIMOHHOE 3HAau€HUE KOMOMHATUBHON H3MEHUYMBOCTH. {DEHOTHUNHMYECKas, WU MOAU(PUKALMOHHAS,
WU3MEHUYUBOCTb. POJIb yCII0BUI BHEIIHEN CPEbl B Pa3BUTHH U IIPOSBICHUM ITPU3HAKOB U CBOMCTB.

JleMOHCTpauMu: MOAEIH-ANIUIMKALINH, HIUTIOCTPUPYIOLINE 3aKOHbI HACTIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; repOapHble
MaTepuabl, KOJJIEKIMN, MYJISDKY THOPHIHBIX, TOJUIUIOUIHBIX PACTEHUH

T'maBa 5. 'eHeTHKA Ye10BeKa

MeTonb! n3yueHus HacaeICTBEHHOCTH uesoBeka. [ eHeTnueckoe pasHooOpasue uenoBeka. [ eHeTnueckre OCHOBBI
3M0pOBBs. BrusiHue cpesipl Ha TeHETUYECKOE 3I0pOBbE YenoBeka. [ eHeTndyeckue 0one3Hu. [eHOTHN U 310pOBbE
YesioBeKa.

JleMOHCTpalUMH: XPOMOCOMHBIE aHOMAJIUU Y€JI0BeKa U UX (PEHOTUITYECKUE MPOSBICHHUS.
I'naBa 6. JBoJIIOLIMOHHOE YUeHHE

VYdenue 06 3BoIOLMHN OpraHuyeckoro mupa. Y. JlapBuH - OCHOBOMOJIOKHUK YUeHHsI 00 3BOJIOIUH. [IBIDKyIIIHE
CWJIBI U PE3YJIbTaThl SBOIIOLNN. YCIOKHEHUE PACTEHUHN U KUBOTHBIX B IPOLIECCE IBONOLMH. bronornueckoe
pa3sHoOOpa3ue Kak OCHOBa YCTOWYMBOCTH Ouocdepsl, pe3yiabrar 3BoioLuH. CyIHOCTh 3BOIIOIMOHHOIO
ITOIX0/a K U3YYEHHIO )KUBBIX OPTaHU3MOB.

BI/I,Z[. KpI/ITepI/II/I BUaA. BI/II[OO6pa30BaHI/IC. IlonsTtue MHKPOIBOJIFOLINH. HOHYHHHI/IOHHaH CTPYKTypa BHUIA.
HOHYJ'ISIIII/ISI KakK 3JIECMCHTAapHaA 5BOJIOLMOHHAA CAWMHUIA. q)aKTopI)I 9BOJIFOIIMU U UX XapPaKTCPUCTHUKA.

I[BI/I)KYH_[I/IC CHJIbI U PE3YJIbTAThI 3BOJIFOITHUH.

EctectBenHbIit 0TOOp - ABMIKYILAs M HAIpaBIIsONIas cuiia 3Botonuu. bopsba 3a cyiiecTBoBaHHE Kak OCHOBA
ecTecTBeHHOro orbopa. Ponps ectectBeHHOro ordopa B (hOPMHUPOBAHMM HOBBIX CBOWCTB, MPU3HAKOB U HOBBIX
BU/JIOB.

BosHuKHOBEHUE aganTanuii 1 UX OTHOCUTENBHBIN XapakTep. B3anMomnprcnocob1eHHOCTh BUIOB KaK pe3ylbTar
JIEHCTBUS €CTECTBEHHOTO 0TOOpA.



3HayeHre 3HAaHUH 0 MUKPO3BOIIOLUY JJIsl YIIPABJICHUS TPUPOTHBIMU MOMYISALUIMU, PELIeHHs] TPOOJIeM OXPaHbI
MPUPOBI U PAIMOHAIBHOTO MTPUPOAOIIOIH30BAHUS.

[Tonsitue o makposBotonu. COOTHECEHUE MUKPO- U MAaKPOABOIIOIMHU. YCIOKHEHUE PACTEHUN U KUBOTHBIX B
mporecce HBOJIONMH. buonmormueckoe pa3sHooOpa3we Kak OCHOBAa YCTOMYMBOCTH OuoChepbl, pe3yabrar
HBOJIIOLIUH.

JleMOHCTpalMM: S>KUBBIE PACTEHHMs M JKUBOTHbBIE; TepOapHble HK3EMIUISIPbl M KOJUIEKUMU KUBOTHBIX,
[IOKa3bIBAIOIINE HMHAMBHUIYAIbHYI0 M3MEHYMBOCTh M Pa3HOOOpa3ue COPTOB KYIBTYPHBIX PAacT€HUN U HOPOJ
AOMAlIHHX JKUBOTHBIX, 4 TAKKC PC3YJIbTAaThI HpI/ICHOCO6JIeHHOCTI/I OpraHnu3MOB K Cpeac obuTanus u PE3YIIbTAThI
BUZ000PA30BaHMs; CXEMbl, WUIIOCTPUPYIOIIME IPOLECChl BHJI000pa30BaHUSA M COOTHOLICHHE ITyTeH
MIPOTPECCUBHOI OMOJIOTHMYECKOM 3BOJIIOLIUH.

I'maBa 7. OcHOBBI ceJIeKIIMH U OMOTEeXHOJIO0T U

3a):[aq1/1 N METOAbI CCIICKIINH. I'enetuka kak HaydHasd OCHOBa CCJIICKIIMU OPraHU3MOB. I[OCTI/I)KCHI/ISI MHpOBOﬁ u
OTECYCCTBCHHOMU CCJICKIIHH.

JleMOHCTpalUM: pacTeHusi, repOapHbIe SK3EMIULPbI, MYISDKH, TaOMUIb], (GoTorpaduu, WILITIOCTPUPYIOIIUE
Pe3yJIbTaThl CEJIEKLIMOHHOM padoThl; MOPTPETHI CEJIEKLINOHEPOB.

I'naBa 8. Bo3HukHOBeHHE U Pa3BUTHE )KU3HHU HA 3emuite

B3msapl, runoresbl ¥ TEOPUU O MTPOUCXOKICHUH XKU3HU. OpraHuuecKuii MUp Kak pe3yabTar 3Boitonuu. Mcropus
pa3BUTHS OPraHUYECKOro MUpa.

JleMOHCTpAIUH: OKAMEHEIIOCTH, OTIICYaTKU PACTCHUH U )KUBOTHBIX B JPEBHUX MOPOAX; PEIPOAYKIIUU KapTHH,
oTpaxaromux ¢uopy u (hayHy pa3IudHbIX 3p U IEPHUOJIOB.

I'maBa 9. B3aumMocBs3M OPraHu3MoB U OKpYKaouiei cpeabl

Oxpyxaromiasi cpea - HCTOYHUK BEIIECTB, SHEPTHMH M WHGOpMAIMU. OKOJIOTHSA, KaK Hayka. BimsHue
IKOJIOTUYECKMX (DAaKTOPOB Ha OpraHu3Mbl. [IpHCIIOCOONCHHMS OPraHM3MOB K Pa3IMYHBIM DKOJIOTUYCCKHM
dakropam. [Momymsnus. Tumbl B3aMMOACWCTBUS TMOMYNSIMA Pa3HBIX BHUJIOB (KOHKYPCHIIHS, XHUIIHHYECTBO,
CUMOMO03, TAPA3UTU3M).

DKOCHUCTEMHAasl OpraHu3alusl >KUBOM TPHUPOABL. ODKOCHUCTEMBI. Poiib mpou3BomuTENeH, MOTpeOuTeneit u
pa3pyluTeneil OpraHMuecKux BELIECTB B 3KOCUCTEMAX U KPYroBOpOTE BELIECTB B npupoje. [luiessie cBsi3u B
skocucteMe. OCOOEHHOCTH arpo3KOCUCTEM.

buocdepa - mobanbHas sxocuctema. B.W. BepHaackuii - 0CHOBOMONOXXHUK yueHus o 6nocepe. Ponb uenoeka
B Ouocdepe. Dxomornueckue npoOIemMbl, UX BIUSHUE HA )KU3HDb yenoBeka. [locneacTBus nesTeIbHOCTH YeI0BeKa
B DKOCUCTEMAX, BIIMSHUE €T0 IMOCTYIIKOB HA KUBBIE OPTaHU3MBbl U DKOCUCTEMBI.

JleMOHCTpauuu: TaOMHIBI, WUIIOCTPUPYIOUIHE CTPYKTYpy OHocdepbl; cxema KpyroBopora BEUIECTB U
IpeBpallleHus] SHEPruu B Ouocdepe; cxema BIMSIHHUA XO3IHCTBEHHOM NEATETbHOCTH 4YeJIOBEKa Ha NMPHUPO.IY;
Mojenb-anuinKanus «brocdepa 1 yenoBek»; KapThl 3alI0OBETHIKOB Poccum.

TemMaTnuyeckoe NIaHMPOBaHUE

Ne Kou-Bo
n/n Tema ypoka 4acoB
BBenenue. buoJsiorusi B cucreme HayK 2
1 Burojiorus kak HayKa. 1
2 MeTtoasl OMOJIOTHYECKUX UCCIIENOBaHNI. 3HAaUeHHE OMOIOTUH. 1
I'maBa 1. OCHOBBI IMTOJIOTHH — HAYKA 0 KJIETKE 10
3 [{uToyorns — HayKa O KJIETKE. 1
4 Knerounas teopus. 1




5 XHUMHUYECKUHN COCTaB KIETKHU. 1
6 CtpoeHue KIETKH. 1
7 OcoOeHHOCTH KJIETOUYHOTO CTPOCHUSI OPraHu3MoB. Bupychl. 1
8 OpraHouibl KJIETKU U UX (PYHKITUH. 1
9 OOMeH BelleCTB U NPEBpallleHUsl SHEPTUH B KileTKe. POTOCUHTES. 1
10 | buocuHTe3 GENKOB. 1
11 | Perynsuusi npoLECCOB XKU3HEAESTEIHOCTH B KJIETKE. 1
12 | O60o6mawmmii ypok o riase «OCHOBBI IIMTOJIOTUU — HAYKA O KIIETKEY. 1
I'naBa 2. Pa3MHoOkeHUe 1 MHAMBHUAYAJbHOE pa3BUTHE (OHTOreHe3) OPraHu3MoOB 5
13 | ®opwmbl pa3MHOKEHHUs1 opraHnu3MoB. becnosoe pazmMHokeHre. MuTo3. 1
14 | ITonoBoe pasMHOKeHHE. Meiio3. 1
15 | UnauBuayanbHOE pa3BUTUE OpraHu3Ma (OHTOTEHE3). 1
16 | Biusnaue gpakTopoB BHENIHEH Cpeibl HA OHTOTCHE3. 1
17 | O6o6marommii ypok 1o riase «Pa3MHOXKEHUE U HHIUBUAYAIBHOE Pa3BUTHE 1
(oHTOTCHE3).
I'nmaBa 3. OCHOBBI TeHETUKH 10
18 |I'eHernka Kak oTpaciab OMOJOTHYECKON HAYKH. 1
19 | Merojibl HccieTOBaHUS HACIEACTBCHHOCTH. DEHOTHIT U TEHOTHII. 1
20 3aKOHOMEPHOCTH HaCJIEAOBaHUSI. 1
21 Pewienue regernueckux 3auay. 1
22 | IIpakTtnyeckas padora Ne 1 «PenieHne reHeTHYECKUX 337a4 HA MOHOTHOPHUIHOE 1
CKpEIIMBAHUEY.
23 | XpoMocoMHasl TeOpHsl HACIECICTBEHHOCTH. | 'eHeTHKa moJa. 1
24 | OcHoBHBbIE (POPMBI UBMEHYMBOCTHU. | 'eHOTUNIHYECKAsi N3MEHYHBOCTb. 1
25 | KomOuHaTHBHAS N3MEHYMBOCTD. 1
26 | deHoTHNMYECKAs U3MEHYUBOCTb. 1
27 | O0obmaommii ypok 1o rinase «OCHOBbI T€HETHKNY. 1
I'naBa 4. I'eneTnKa 4esi0BeKa 3
28 | Meroabl U3ydeHus HacaeICTBEHHOCTH yenoBeka. [lpakTuyeckasi padora Ne 2 1
«CocTaBieHue pOJOCIOBHBIXY.
29 ['eHOTHI | 3I0POBHE YETIOBEKA. 1
30 | O0o0marmuii ypok 1o riase «I'eHeTHKa yeloBeKa. 1
I'naBa 5. OcHOBBI ceJIeKIMH U OMOTEXHOJIOTHH 3
31 | OCHOBBHI CENEKIIUH. 1
32 | locTHyKeHHsI MUPOBOW M OTEUECTBEHHOM CEJIEKIINH. 1
33 | buorexHonorus: JOCTUKEHUS U MEPCIIEKTUBbI Pa3BUTHSL. 1
I'naBa 6. IBOJIIOLIMOHHOE YUeHHE 15
34 | Yuenue 00 3BOJIOIMU OPTAHUIECKOTO MHPA. 1
35 | OBomouuonHas Teopus Y.JlapBuHa. 1
36 | Bun. Kputepun Buja. 1
37 | IlonmynsuoHHas CTPYKTypa BHJIA. 1
38 | BugpoobOpasoBaHue. 1
39 | Popmbl BHI000pa30BaHMUS. 1
40 | O6o0menne MaTepuaJia 1o TeMaM «YueHure 00 BOJTIOIMHA OPraHNYeCKOT0 MUpA. 1
Buna. Kpurepun Busia. BugoobpasoBanuey.
41 | bopb0a 3a cyniecTBOBaHUE U €CTECTBEHHBIN 0TOOp — ABMIKYIIHECS CHIIbI HBOJIIOLIUH. 1
42 | EcrecTBeHHBIH O0TOOD. 1
43 | Ananrtanys KaK pe3yJbTaT eCTeCTBEHHOr0 0TO0pa. 1
44 | BzaumonpucnocoOJIeHHOCTh BHIOB KaK pe3ysbTaT AEHCTBUSI €CTECTBEHHOI0 0TOOpA. 1
45 | BnusiHue AesTenbHOCTH YeI0BeKa Ha MPOLECChl BOJIIOLIMU BHJIOB. 1
46 | Ypok cemunap «CoBpeMeHHbIE TIPOOIEMBI TEOPUHU IBOIIOLIUNY. 1
47 | Ypok cemunap «OsomornmonHas Teopus JK.b. Jlamapkay. 1
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48 | Ob00IIeHHe MaTepHAaJIa IO TI1aBe «DBOITIOIMOHHOE YICHUE. 1
I'naBa 7. Bo3HMKHOBeHHe M pa3BUTHE )KH3HU Ha 3emJie 4
49 | B3rasipl, TMIIOTE3Bl M TEOPHH O MPOUCXOXKICHUHU JKHU3HH. 1
50 | Opraanveckuii MUp KakK pe3yJabTaT dBOJIOIUH. 1
51 | Mcropust pa3BUTHS OPraHMYECKOI0 MUpA. 1
52 | I[IpucnocoOuTenbHBIE YePThl OPraHU3MOB K HA3EMHOMY 00pa3y KU3HHU. 1
I'n1aBa 8. B3anMocBsI3M OPraHU3MOB H OKPY:KaloIeil cpebl 16
53 | DkoJsiorus KaK HayKa. 1
54 | BaustHue 3K0J0THYeCKUX (PaKTOPOB HA OPTaHU3MBI. 1
55 | Okosoruueckas HUUIA. 1
56 | Ctpykrypa nomyssiiuid. TUnbel B3auMOACHCTBUS MONYJISIUA pa3HBIX BUOB. 1
IIpakTyeckas padora Ne 3 «BbIsiBiIeHNE TUIIOB B3aUMOIEHCTBUS MOMYJISILIUI
pa3HbIX BUJOB B KOHKPETHOU SKOCHCTEMEY.
57 | OxocucreMHas opraHu3anus npupojisl. KoMmmnoneHtsl s3xkocucreM. CTpyKTypa 1
9KOCHUCTEM.
58 ITOoTOK PHEPryuy W MUIIEBHIC IICTIH. 1
59 | MckyccTBEHHBIC SKOCUCTEMEI. 1
60 | Dxosormueckue MpoOIeMbl COBPEMEHHOCTH. 1
61 | OcHOBHBIC 3aKOHBI YCTOWYMBOCTH KHBOW MPHPOIBL. 1
62 | buocdepa kak riiodanmpHas 3KocHCTEMA. DKOJIOTHUECKUAE TPOOIJIEMBI. 1
63 | MtoroBelil cemuHap «B3auMoCBsI3U OPraHU3MOB U OKPY/KAIOIICH CPebI». 1
64 | O6obmaromuii ypok 1o raase 8 «B3anMOoCBsI3M OpraHu3MOB U OKPYKAIOIIECH CPEJIbD». 1
65 | IloBropenue no rnaBe «OCHOBBI IIUTOJIOTHH — HAYKH O KJIETKE). 1
66 | IloBropenue no riiaBe «OCHOBBI TEHETHKHNY 1
67 |IloBropenue no rinase «Pa3MHOKEHHE U MHIUBUyaJbHOE PA3BUTUE OPTAHU3MOBY. 1
68 | O0o0meHue MaTepuaia 3a Kype 9 kiacca. 1

Onucanne MaTepHAIbHO-TEXHHYECKOT0 o0ecneyeHusl y4eOHOro mpoiecca

Texuuueckue cpeacrsa:

HOYTOYK

JKpaH

IIPOEKTOP

KOJIJIEKIUS MPE3EHTALNI
KOJUIEKLUSI BUIEOYPOKOB

agbrwbhE

Y4eOHO-MeTOoAMYECKOE 0OOecnieueHUe YueOHOro mpouecca:

1. Tlaceunwuk B. B. buonorus. Beenenue B 06myto 6uosoruto. 9 knacc. YueOHUK /
ITaceunuk B. B., Kamenckuii A. A. KpukcynoB E. A., lIsenos I'. I'. — 3-e u3z.,
crepeorurt. - M.: [lpoda, 2015 .

2. Tlaceunuk B. B. buonorus. Beenenue B o01mryto 6uomnoruto. 9 kinacc: paboyasi TeTpaab K
yuebnuky [laceunuka B. B., Kamenckoro A. A. Kpukcynosa E. A., IIserosa I'. I'.
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«buonorus. Beenenue B o6mryro ouomnoruto. 9 knaccey/ B.B.Ilaceunux, I'.I".I1IBeroB — 3-
e u31., crepeotut. - M.: [lpoda, 2015.

3. Tlaceunuxk B. B., [lIBenoB I'. I'. buonorus. BBenenue B 001yro 6uonoruto. 9 kiacc.
Metoaudeckoe ocodue / M.: JIpoda, 2016

JAunpakTudeckoe odecnevyeHne yueOHOro nmpoiecca:

1. VYuebHble MaTepuaIbl WIUTIOCTPATUBHOTO XapaKkTepa (OMOpHbIe KOHCTIEKTHI, CXEMBbI, TAOJIULIBI,
JUarpaMMbl, MOJICIIU U Jp.)

2. Y4eOHble MaTepuabl HHCTPYKTUBHOI'O XapakTepa (MHCTPYKLUU 10 OPraHU3alMK CaMOCTOSATEIbHON
pabOTHI yUaIuxcsi).

3. HHcTpyMeHTapuil 1MarHOCTUKY YPOBHS OOYYEHHOCTH ydaluxcs (CpelicTBa TeKyILero, TeMaTHYeCKOro
Y UTOTOBOT'O KOHTPOJISI YCBOEGHUS YHALIUMHUCS COAEpPKAHUs OMOJIOTHYECKOr0 00pa3oBaHus).

4. BapuaHTbl pa3HOYPOBHEBBIX U TBOPUECKUX JOMAIIHUX 3aJaHU.

5. Marepuaiibl BHEKJIACCHOHN U yueOHO-HCCIIEI0BATEIbCKON pabOThI IO IpeIMETY (IIEpeYeHb TEM
MIPOEKTHOM M UCCIIEA0BATENILCKOM paboThI 10 yueOHOH nuciurinae, TpedoBanus k YUP,
peKoMeH1yeMast IMTepaTypa).
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