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buonorus xak y4eOHbIN peaMEeT 3aHUMAET BaXKHOE MECTO B (JOPMHUPOBAHUY HAYYHOU KapTHUHBI
MUpa, QyHKIIMOHAILHON rPaMOTHOCTH, HEOOXOMMOM JIsl TOBCETHEBHOM JKU3HH, HABBIKOB
3JI0pPOBOTO M OE30IMAaCHOTO /IS YeJIOBEKA M OKPYKAIOIIEeH cpebl 00pa3a )KM3HHU, SKOJIOTHYECKOTO
CO3HAHUS, IEGHHOCTHOTO OTHOLICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY, COOCTBEHHON TO3ULIUH T10
OTHOIIEHHIO K OMOJIOrmYecKor HH(POPMaIUH, MOIy4aeMOoi U3 pa3HbIX HCTOYHHUKOB. M3ydeHnue
OnosToTHM CO3MaET YCIOBUS sl JOPMUPOBAHUS Y OOYHAIOIINXCS HHTEIUIEKTYaIbHBIX,
IpaXkIaHCKMX, KOMMYHUKAIIHOHHBIX 1 HH(POPMATUBHBIX KoMIeTeHuui. [Iporpamma
pa3paboTaHa ¢ y4€TOM aKTyalbHBIX 3a/1a4 00y4eHHsI, BOCIIUTAHUS U PAa3BUTHUS 00YJaIOIIIXCS.
[IporpamMma yuuThIBaeT ycaoBuUs, HEOOXOAUMBIE JUISl pa3BUTHSI IMYHOCTHBIX U NO3HABATENbHbIX
Ka4eCTB 00yUJarOIIUXCS.

OcBoeHMe MporpamMMBbl IO OMOJIOTHH 00eCTIEeYHBAET OBJIAICHUE OCHOBAMHU YueOHO -
HCCHCHOB&TGJ’IBCKOﬁ ACATCIIBHOCTH, HAYYHBIMH METOJAMU PCUHICHUA PA3JIMYHBIX TCOPETUICCKUX
" NPAaKTHYCCKHUX 3aaa4.

N3yuenune 6mosiornu Ha 6a30BOM YpOBHE OPUEHTUPOBAHO Ha oOecrieueHne
o011eo0pa3oBaTeabHON U OOIIEKYIbTYPHON MOATOTOBKU BBIITYCKHUKOB.

Ha 6a30BoM ypoBHe u3yuyeHue npeamera «bruosnorus» OCHOBAaHO Ha MEXIIPEIMETHBIX CBSI3SX C
npeaMeTamMu o0nacTel eCTECTBEHHBIX, MAaTEMaTUYECKUX U TYMAaHUTAPHBIX HAYK.

N3yuenue kypca «buonorus» B cTapliiei nIkoje HalpaBJieHO Ha PelleHUe CIEAYIONINX
3ajad ;

1)popmupoBanue cucteMbl OMOJOTUYECKUX 3HAHUN KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHON
KapTHUHBI MUDA;

2)pa3BUTHE JUYHOCTH OOYUAIOUIUXCS, UX UHTEIEKTYaJIbHOE M HPAaBCTBEHHOE
COBEPIICHCTBOBaHKE, ((OPMUPOBAHNE Y HUX TYMAHUCTUYECKHX OTHOIIEHUN U IKOJIOTUYECKH
1enecoo0pa3zHoro MoBeACHUs B ObITY U TPYJIOBOM AEITEILHOCTH;

3) BeIpabOTKY MOHUMAaHHUS OOIIECTBCHHOMN MOTPEOHOCTH B pa3BUTHH OHOJIOTHH, a TAKXKE
(dbopMupoBaHHE OTHOLIICHHS K OMOJIOTUU KaK BO3MOKHOM 00JacTh Oyayiei mpakTHIecKon
NS TEITbHOCTH.

Henaun OGuonormueckoro o6pazoBaHus B CTapIIe HIKoye GOPMYTUPYIOTCS Ha HECKOJIBKUX
YPOBHSX: TJI00aTbHOM, METANPEAMETHOM, IUYHOCTHOM U IIPEIMETHOM, Ha YPOBHE TpeOOBaHUN
K pe3yJibTaTaM OCBOEHUS COJCPIKAHUS MPEIMETHBIX TPOTPAMM.

I'mo6anpHBIMU oeasaMHu OHOJIOTHYECKOTO 06p330BaHI/I${ SABJIAKOTCA:

e COoHaJIM3aLUA 06yqaronmxc;1 KaK BXOKJACHHUC B MUP KYJIbTYPhI U COLIUAJIBHBIX
OTHOHIeHI/Iﬁ, O6€CH€‘II/IBaIOH_I€€ BKJIFOUCHHUC YUAIIUXCA B Ty WJIM UHYIO I'PYIITY 1100
O6I_I_[HOCTI> — HOcuTes e€ HODM, HCHHOCTCﬁ, OpI/IeHTaHI/Iﬁ, OCBAaHUBACMBbIX B IIPOLIECCE
3HAKOMCTBA ¢ MUPOM JKUBOH IMpUpPOAbI;

. npnoﬁmeﬂne K II03HaBaTEJIbHOM KYJIBTYPC KaK CUCTCMC ITO3HABATCIIbHBIX (Hay‘IHI)IX)
HeHHOCTCﬁ, HaKOIIJICHHBIX O6H_ICCTBOM B C(bepe OMOJIOTUYECKOM HayKH. ITomumo 9TOTO0,
OMOJIOTHYECKOE O6pa3OBaHI/Ie Ha CTapH_Ieﬁ CTYIICHHU ITPHU3BAaHO 00€CIICUUTh:

e OpPHMEHTAIHUIO B CUCTEME DTUUYCCKHUX HOPM U LIEHHOCTEH OTHOCUTEIHHO MCTO/J0B,
PE3YyIbTATOB U JOCTHKEHUH COBpCMeHHOﬁ OHOJIOTHYECKOM HAyKH;

e Pa3BUTHEC ITO3HABATCIBbHBIX KAYCCTB JUYHOCTHU, B TOM YHCJIC ITIO3HABATCIBHBIX
HHTCPCCOB K U3YYCHUIO 06H_II/IX OHOJIOTHYECKUX 3aKOHOMCpHOCTCﬁ U CaMOMY IIpOoLCCCyY
HAaY4YHOT'O IMO3HAaHUA;



e OBJajleHHe y4eOHO-TI03HABATEIbHBIMH U [IEHHOCTHO-CMBICTIOBBIMUA KOMITIETEHTHOCTSIMU
11t GOPMUPOBAHUS TO3HABATEIILHOM M HPABCTBEHHOM KYJIBTYPHI, HAYYHOTO
MHPOBO33PEHUS, & TAKKE METOI0JIOTHEN OHOJIOTHUECKOTr0 3KCIIEPUMEHTA U
3JIEMEHTAaPHBIMU METOJaMHU OMOJIOTMYECKUX UCCIIEI0BAHUI;

¢ (opMHupoBaHME YKOJIOTMYECKOTO CO3HAHUS, IEHHOCTHOIO OTHOIIEHUS K )KUBOM
IIPUPOJIE U YEIIOBEKY.

J1y1st moBBIIIEHUsT 00Pa30BaTENIHLHOTO YPOBHS MPOTPAaMMOM MPEAyCMaTPUBACTCS: JICKITMOHHAS
(dbopma oOyueHHs I psia TeM, IpeACTaBICHHAs HapsIy ¢ OCBOCHHEM y4eOHOTO MaTeprala Ha
CCMUHAPCKUX 3aHATHUAX U MMOMCKOBOM ACATCIIBHOCTHU B MHTCPHET-PECYpCax.

I[J'ISI IMOJIYYCHH A HABBIKOB 110 NPAKTHYCCKOMY HCITOJIB30BAHHIO MMOJTYUCHHBIX 3HAHUU
MIPOrpaMMOi peaycMaTpUBaeTCs BHIIOJIHEHHUE psijia 1a00PaTOPHBIX U MIPAKTUYECKUX padoT (B
10xmacce u B 11 kiacce) ¢ ucnosib30BaHueM 000pyaoBaHus HeHTpa « Touka pocray.

IInanupyemMble pe3yJbTaThbl 0CBOCHHMS Y4e0OHOro Kypca

JINYHOCTHBIMH Pe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMU CTapIIeH MKOJIBI 0a30BOTO Kypca
OUMOJIOTUH ABJISIOTCS

1) peanu3anus STHYECKUX YCTAHOBOK IO OTHOILIEHUIO K OMOJIOTHYECKUM OTKPBITHUSIM,
HCCIEA0BAHUSM U UX pe3yJIbTaTaM;

2) npu3HaHUE BBICOKOM LIEHHOCTH H3HU BO BCEX €€ MPOSIBIICHU X, 30POBbs CBOETO U APYTUX
JIOZIEH, pealln3alui yCTaHOBOK 3/I0pOBOT0O 00pasa jKHU3HU;

3) copMHPOBAHHOCTH MO3HABATEILHBIX MOTHBOB, HAIIPABIICHHBIX HA MOJyYeHHUE HOBOTO
3HaHUS B 00J1aCTH OMOJIOTHH B CBSI3H C OyMyIIei

podecCHOHATBHOM JISATSIIBHOCTHIO WA OBITOBBIMHU ITPOOJIEMaMH, CBS3aHHBIMHU C COXPaHCHHEM
COOCTBEHHOTO 3/I0POBbSI M SKOJIOTUYECKON O€30MacHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU CTapIlel MKOJbl 6a30BOro
Kypca OMOJIOTUH SBIISIFOTCS:

1) OBJIaACHUC HCCHC,HOB&TCJIBCKOI;'I u HpOCKTHOﬁ ACATCIbHOCTBIO, BKIIIOYass YMCHUS BUACTH
npo6neMy, CTaBUTBh BOIIPOCHI, BEIABUI'aTh I'MIIOTE3bI, AaBaTh OMPCACIICHUS IIOHATUAM,
KJ'IaCCI/I(bI/II_[I/IPOBaTI), Ha6J'II-O,I[aTB, IMPOBOAUTDH SKCIICPUMECHTBI, ACJIaTh BHIBOABI 1 3aKIIFOYCHMI,
CTPYKTYpUPOBATh MaTCpUual, O6’[>${CH$ITB, JOKa3bIBaTh, 3allIMIIIATh CBOH UJCH,

2) ymeHus paboTaTh C pa3HBIMU UCTOYHUKAMH OMOJIOTHYECKOM MH(OpMALIMU: HAXOAUTh
OMOJIOTMYECKYI0 MH(OPMALIMIO B Pa3JIMYHBIX UCTOYHHUKAX (TEKCTe yueOHUKA, HAyYHO-
MOMYJISIPHOM TUTEpaType, OMOIOrHYeCKUX CIOBAPSX U CIIPABOYHUKAX), aHATHU3UPOBATh U
OIICHUBATh WH(OPMALINIO, TPEOOPa30BbIBATH HHPOPMAIIHIO U3 OJHOM (GOPMBI B IPYTYIO;

3) CIIOCOOHOCTh BBI6I/IpaTB HCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX JENCTBUAX U MOCTYIIKax
110 OTHOILIEHHMIO K )KUBOK npupoac, CBOEMY 310POBbIO U 3I0POBBIO OKPY’KAIOIINX

4) YMCHUC aICKBATHO HCII0JIb30BATh PEUCBBLIC CPECACTBA I JUCKYCCHUU U APTYMCHTAlIUU cBOEH
MO3nNHHU, CpaBHUBATH PA3HBIC TOUKHU 3PCHU,

apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBATH CBOIO MO3UIIHUIO.
IIpeameTHble pe3yabTaThl 6230BOr0 YPOBHSI:
1.B noznaeamenvHou (unmenieKmyanvbHou cgepe):

* XapaKTepUCTHUKA COJIepyKaHHsI OMOJIOTUYECKUX TeOpuil (KJIETOUYHAs!, SBOJIIOIIMOHHAS TEOPHS
HapBuHa); yuenus: BepHazckoro o 6uocgepe; 3akoHOB MeH/1ens, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIJAIOIINXCS YIEHBIX B Pa3BUTHE OMOJIOTHYECKOM HAYKH;



¢ BBIJICJICHHUEC CYICCTBCHHBIX IIPU3HAKOB 61/IOJIOFI/I‘-ICCKI/IX O6’beKTOB (KJICTOKI PaCTUTCIIbHBIX U
JKUBOTHBIX, JOSAACPHBIX U AACPHBIX, MMOJIOBBIX U COMAaTUYCCKUX; OPTraHU3MOB: O THOKJICTOYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, SKOCHCTEM, OUoCcdephl) U mpoieccoB ( 00OMeH BEIIeCTB,
pa3MHOXKEHHE, JIeTIEHUE KJIETKH, OTUIOIOTBOPEHHUE, IEWCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOTO
otbopa, hopMHpOBaHKE MPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BEIIECTB H
MpeBpalleHue SHEPTHH B IKOCUCTEMax U ouocdepe);

* 00BsiICHEHHE PO OMOJIOTHH B (POPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS; BKIIa/1a
OMOJIOTUYECKUX TEOpHil B (popMUpOBaHIE COBPEMEHHON €CTECTBEHHOHAYYHOI KapTHHBI MUPA;
OTPHLIATEIILHOTO BIMSHUS HUKOTHHA, AJIKOT0JIsI, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE
YeJI0BEKA; BIUSHUS MYTar€HOB HA OPraHM3M YeJIOBEKa, IKOJIOTHYECKUX (PAaKTOP HAa OpraHU3MB;
MIPUYMH 3BOJIIOIIUM, U3MEHSAEMOCTH BUJIOB, HAPYIIEHUHN Pa3BUTHs OPTaHU3MOB, HACIIEICTBEHHBIX
3a00JI€BaHU, MyTaIlHi, YCTOWYMBOCTH U CMEHBI SKOCHUCTEM;

* IPUBEJCHUS I0KA3aTEeNbCTB (apryMEHTaIs1) €IMHCTBA KUBOW U HEKUBOM MPUPOJIBI, POACTBA
YKUBBIX OPTaHU3MOB; B3aUMOCBS3€H OPraHU3MOB U OKPYKAIOIIEH CpeIbl; HEOOX0TUMOCTH
COXpaHEHHUsI MHOT000pa3usi BUJIOB;

* YMEHHE M0JIb30BATHCS] OMOJIOTMUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

® PCHICHUEC 3JIEMCHTAPHBIX OMOJIOTHYECKUX 3a1a4; COCTAaBJICHUEC DJICMCHTAPHBIX CXEM
CKpCIIMBAHHA U CXEM IICPEHOCA BEIICCTB U DHEPIUH B OKOCUCTEMAX (HeHI/I HI/ITaHI/Iﬂ);

* OMHUCaHue 0co0eH BUIOB 1O MOP(POTOTHUUECKOMY KPUTEPHIO;

* BBISIBJICHUE U3MEHYMBOCTH, PUCIIOCOOIEHUI OPraHu3MOB K Cpejie OOMTaHUs, HCTOYHUKOB
MYTareHOB B OKpY»Karolieil cpezie (KOCBEHHO), aHTPOTIOT€HHBIX U3MEHEHUI B IKOCHCTEMAX
CBOEI MECTHOCTH; U3MEHEHU B IKOCHCTEMAaX Ha OMOJOTrMYECKUX MOJIEIISIX;

* CpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB, MPOIECCOB M (OPMYIUPOBKA BHIBOJIOB Ha OCHOBE
CpaBHEHWSI.

2.B yennocmuo-opuenmayuonnou cghepe:

* aHAJIM3 ¥ OLICHKA PA3JIMYHbIX TUIIOTE3 CYNTHOCTH KM3HH, TPOUCXOKICHUSI YETIOBEKa 1
BO3HUKHOBEHHMSI )KU3HH, TJI00ATBHBIX SKOJOTUUECKUX TPOOJIEM U IyTeH WX pelieHus,
MOCJIEICTBUI COOCTBEHHOM JEATEIHPHOCTH B OKpY>KAIOIIEH cpeie; OM0JIOrn4ecKor HHPOPMAIHH
MOJTYYCHHOU M3 pa3HbIX HCTOYHUKOB;

*OLCHKA STUYCCKUX ACIICKTOB HCKOTOPBIX HCCIEIOBAHUN B 001acTH OMOTEXHOIOTHUHU
(KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIINIOAOTBOPCHUEC, HAIIPABIICHHOC N3MCHCHUC FGHOMa).

3.B cghepe mpyooeoti dessmenbHOCMU:

¢ OBJIaACHUC YMCHUAIMU U HaBbIKAMU IIOCTAHOBKH OMOJIOTHYECKUX OKCIICPUMCHTOB U
OOBSICHEHHS UX PE3YyJIbTATOB.

4.B cgpepe ghuzuueckotl OesmenbHOCMIU:

* 000CHOBaHME U COOMIOEHNE Mep NMPO(UIAKTUKYA BUPYCHBIX 3a00J1€BaHUM, BPEAHBIX PUBBIUEK
(xypeHue, ynotpeOieHue aaKoroisi, HAPKOMaHUM); PaBUII IOBEJICHUS B OKpYy»Katollel cpeze.

10 kaace

Pabouas mporpamma cocTaBjieHa B COOTBETCTBHH C TpeOOBaHUSIMHU (heepaIbHOTO KOMIIOHEHTA
rOCyJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa HayaJbHOTO OOIIero, OCHOBHOIO OOIIEro,
cpeaHero (moiHOro) obmero oOpa3oBaHMs, NPUMEPHONH MPOrpaMMBbl CpPEAHEro (IMOJIHOTO)
oOmiero oOpa3oBaHus (0a30BbI ypoOBeHb), (eaepanbHOro 0a3UCHOro y4eOHOro IIaHa s
oOpa3oBaTenbHbIX yupexaeHuit PO u aBropckoit nporpammsl moj pykooacrsom H.M. Connna-
KOHLIeHTpuueckuil Kypc: «buonorus»10-11 xnace.



Hannas pabGouasi mporpamMma OpHEHTHPOBaHa Ha HCIOJIb30BaHUE ydeOHHMKa: 3axapoB B.B.,
MamontoB C.I'., Conun H.U. «buonorus. O6mas Ouosorus. 10 kmacc (KOHIEHTPHYECKHIMA
Kypc). M.:[Ipoa,2013

Conepxxanue y4eOHOro npeamera
Pa3nen 1. buosiorusi kak Hayka. MeTobl HAy4YHOT 0 O3HAHHS (24)
Tema 1.1. Kpatkast uctopust pazsutus 6nonoruu. Cucrema 6nonorndeckux Hayk (1q)
OObekT u3yueHus: 6uoiaoruu — xuBas npupona. Kparkas ucropus pasButus 6uosnoruu. Poip
OMOJIOTUYECKUX TEOPHUH, UeH, TUIIOTE3 B (POPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
cucteMbl Mupa. Crucrema OMOJIOTUYECKUX HAYK.
Jemoncmpayun. Tloptpetsl ydeHbIX. Cxembl: «CBsI3b OHOJIOTHH C JIPYTUMU HayKaMu»,
«CucreMa OMOJIOTUYECKUX HAYK).
Ocnognvie nonamusa. buonorus. )XuzHe.
Tema 1.2. CymHocTh U CBOMCTBA KMBOTO. YPOBHU OpraHU3allid U METOJbI N0 3HAHMS JKUBOMN
npupo sl (149)
CymHocTh xu3HM. OCHOBHBIE CBOWCTBa >XMBOM MaTepuu. JKuBas NpHpojaa Kak CJIOKHO
OpraHM30BaHHAs HepapXuUuecKas CUCTeMa, CYIIECTBYIOUIash B MPOCTPAHCTBE U BO BPEMEHH.
buonornueckue cucrembl. OCHOBHBIE YPOBHU OpraHU3allMy )KUBOM MaTepruu. MeTo bl MO3HAHUS
YKUBOU TIPUPO/IBIL.
Hemoncmpayuna. Cxempl: «YPOBHH OpraHu3allid >KMBOM Marepumn», «CBOHCTBA KUBOU
MaTepum».
Ocnognvle nonamusa. CBOWCTBA >KM3HH. YPOBHU OpraHU3allMd >KUBOM NpUpPOAbI. MeToibl
MO3HAHHUS )KUBOW MAaTEpUH.
IIpenmeTHbIe pe3yjbTATHI 00yUYeHUSs
Yyamuicst JOJDKEH:
* XapaKTepHU30BaTh BKJIAJ BBIIAIOLUIUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKOM HAyKH;
* XapaKTepHU30BaTh PoJib OUOIOTHH B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;
* OLICHMBATh BKJIaJ OHOJIOTUYECKHMX Teopuid B (OPMHUPOBAHUE COBPEMEHHOM €CTEeCTBEHHO-
Hay4HOU KapTUHBI MUPA;
* BBIJICJISTH OCHOBHBIE CBOMCTBA KUBOM MPUPOIBI M OMOJIOTUYECKUX CUCTEM;
* UMETH NpeiCTaBlIeHNE 00 YpOBHEBOM OpraHU3alMU KUBOU MPUPOIBI;
* IPUBOAUTH JI0KA3aTEIBCTBA YPOBHEBOW OPraHr3allu )KMBOU IPUPOIBL;
* IIPE/ICTABIIATH OCHOBHBIE METOBI U 3TAIBI HAYYHOI'O UCCIEOBAHNUS;
* QaHAJIM3UPOBATh M OIICHUBATh OHOJOTHYECKYI0 HH(MOPMAIMIO, TOIy4aeMyl0 M3 Pa3HbIX
HMCTOYHHUKOB.
Pasznen 2. Kinerka (12 u)
Tema 2.1. Uctopus uzyuenus kierku. Kinerounas teopus (1 1)
Pa3Butne 3nanmii o kinerke. PaGorer P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P.
Bupxosa. Kierounas teopust M. lllnelinena u T. [lIBanHa. OCHOBHBIE TOJIOKEHUSI COBPEMEHHOM
KJIeTOYHOM Teopuu. Ponb kierounoit teopun B (HOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa.
Jemoncmpayus. Cxema «MHOrooOpasue KIeTOK».
Ocnognvie nonamusa. Knerka. L{luronorus. OCHOBHBIE ITOJIOKEHUS KIIETOUHOW TEOPUH.
Tema 2.2. Xumudeckuii cocTaB KJIeTKH (44)
EQvHCTBO 21EMEHTHOTO XMMHYECKOTO COCTaBa >KMBBIX OPraHM3MOB KakK JI0Ka3aTelIbCTBO
enuHCTBa mpoucxoxaeHus JKuBoi mnpupoasl. OOIIHOCTH KMBOM M HEXHMBOH INPHPOJBI Ha
YpoBHE  XMMHMYECKHX  3JeMeHTOB. OpraHoreHnl, MAaKpOdJIEMEHTbl, MHKPOIIEMEHTHI,
YIBTPAMHUKPOIIEMEHTHI, UX POJIb B )KU3HEACITEIbHOCTH KIETKH U opranu3zMa. Heopranuueckue
BelecTBa. Boma Kak KOJBIOETh BCEro JKMBOTO, OCOOEHHOCTH CTPOEHUSI U CBOICTBA.
MunepanbHble coJIM. 3HaYEHNE HEOPraHMUECKUX BEILIECTB B JKU3HU KIIETKU ¥ OPraHu3Ma.
Opranuyeckue BEIIECTBA — CIIOKHBIE YIIIEPOJACOAEpKAIINE coeAnHEHNsA. HU3KOMONeKynsipHble
U BBICOKOMOJIEKYJISIDHBIE OpraHWYecKue BemlecTBa. Jlummapl. YriaeBoabl: MOHOCaxapuipbl,



nosmcaxapuabl. benku. Hyknennoseie kuciotel: [JHK, PHK. Yaeoenue mosiexynst JJHK B
kietke. [IpuHIMIIMATBEHOE CTPOCHUE U POJIb OPraHMYECKUX BEIIECTB B KIETKE U B OpPraHU3Me
4eJI0BeKa.

JHemoncmpayua. [Inarpammsl: «PacrpeneneHne XMuMAYECKUX AJIEMEHTOB B HEKUBOU MTPUPOACY,
«PacripeieneHre XMMHYECKHX OJJIEMEHTOB B JKMBOW mpupojne». Ilepwomudeckas Tabimia
aneMeHToB. Cxembl U Tabnuubl: «CTpoeHue Mosekynsl Oenka», «Ctpoenue Monekynsl JTHK»,
«Ctpoenue monekyiasl PHK», «Tunet PHK», «Y nBoenue monexynst JTHK.

OcHognule nouamus. OpraHoressl, MaKpO3JIEMEHTHI, MHUKPODJIEMEHTHI,
yIbTpaMHUKpodJieMeHThl. CBoicTBa BOJbI. MuHepanbHbie coyid. buononumepst. Jlunumsr,
JTUTIOUIBI, yriieBoabl, 6enku, HykienHoBbie kucioTsl (JJHK, PHK). Permkanusa JJHK.

Tema 2.3. CtpoeHne npokapuoTHYECKUX U 3YKapHOTHUECKUX KIIETOK (34)

Knerounas memOpana, riuroriasma, siipo. OCHOBHBIE OpPraHOW/IbI KJIETKU: 3HIOIMIa3MaTHUECKast
CeTh, amnmapaT ['oJbKu, IM30COMBI, MUTOXOHIPHUH, TUTACTUIBI, puO0ocOoMBI. DYHKIIUHA OCHOBHBIX
yacTeil U opraHouAoB KiIeTKH. OCHOBHBIE OTJIMYUS B CTPOCHHH XHUBOTHOM W PACTUTEITHHOU
KJIETOK.

Xpomocombl, ux crtpoeHne u QyHkuuu. Kapuortum. 3HadeHHE MOCTOSHCTBA uuciaa U (HOPMBI
XpOMOCOM B KJIETKaX.

[IpokapuoTnueckas kietka: Qopma, pasmepbl. PacnpoctpaneHue u 3HaueHUe OakTepuil B
npupoje. CtpoeHne 6akTepuanbHON KIETKH.

Memoncmpayua. Cxempl u Tabmunpl: «CTpoeHHE JYKApUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHUE pACTUTENBHOU KIETKW», «CTpoeHne xpoMocom», «CTpoeHne
MPOKAPUOTHIECKOU KIICTKI.

Jlabopamopnasa paoomakel

Habmonenue Ki1eTok pacTeHUi U )KMBOTHBIX I10J] MUKPOCKOIIOM Ha FOTOBBIX Mperaparax.
CpaBHEHHE CTPOCHUS KJIETOK PACTEHUH M )KUBOTHBIX (MOKHO B (popMe TaOIHIIBI)*.
[IpuroToBiieHHE U ONMMCAHUE MUKPOIIPENAPATOB KIETOK PACTECHHIA.

OcHognble nonamua. DykapuoTudeckas kierka. Knetounas memOpaHa, LMTOIUIa3Ma, SIpO.
OcHoBHBIE OpraHoubl KiaeTku. OCOOEHHOCTH PACTUTEIHHOM M KUBOTHOM KIIETOK. XPOMOCOMBI.
Kapuortun. JlummouaHslii W rariowaHbld HaOOpel XpoMocoM. I[IpokapuoTuyeckas KieTka,
OakTepus.

Tema 2.4 Peanuzanus HacieACTBEHHON HH(GOpMaIHK B KiIeTke (24)

JIHK — HocuTenp HacnencTBeHHOW HWHGpoOpManuu. | eHeTHdeckwid Koj, ero cBoiicTBa. I'eH.
buocunTes 6enka.

Jlemoncmpayusn. Tabnuna «['eHeTHYeCKUH Ko, cxema «bruocuHTes Oenkay.

Ocnoeénvle nonamua. 1'€HETUYECKUW KOJ, TPUIUIET, reH. TpaHCKpuUNLMs, TpaHCIALUS,
MAaTpPUYHBIA CUHTE3.

Tema 2.5. Bupycsr (1 u)

Bupycel — nexiierounas ¢opma xu3Hu. OCOOEHHOCTH CTPOCHUS U Pa3MHOXKEHHs. 3HaUYeHUE B
MIPUPOJIC U KU3HU YeToBeKa. Mepsl Mpo(UIaKTHKU pacIpOCTPaHEHUsI BUPYCHBIX 3a00JIeBaHUI.
[Ipodunakruxa CIT1/a.

Hemoncmpayua. Cxema «Ctpoenue Bupycay, tTadbnuna «IIpopunakruka CITHNa».

Ocnoenvie nonamusn. Bupyc, 6akreprodar.

IIpeameTHbIe pe3yJbTAaThl 00y4YeHUSs

Yyamuiicst JOJDKEH:

* XapaKTepU30BaTh BKJIA]l BBIIAIONINXCS YUEHBIX B Pa3BUTHE OMOJIOTHUECKON HAYKH;

* XapaKTepU30BaTh PO OUOIOTHH B (POPMHUPOBAHIH HAYYHOTO MUPOBO33PEHUS;

* XapaKTepHu30BaTh COACPKAHUE KIETOYHOW TEOPUH WM IMOHUMATh €€ POoJb B (OPMUPOBAHUHU
COBPEMEHHOU €CTEeCTBEHHO-HAYYHOU KapTHHBI MUPA;

* 3HaTh UCTOPHIO U3YUYECHUS KIIETKH;

* UMETh MpPEACTaBICHUE O KIETKE KaK IEJOCTHOW OHOJIOTUYECKOW CHUCTEME; CTPYKTYpPHOM,
(YHKIIMOHATBHOW U TEHETUYECKOU EIMHHUIIEC KUBOTO;



* IPUBOJUTH JOKA3aTEJIbCTBA (APIyMEHTALMIO) €AMHCTBA )KUBOM U HEKUBOM MPUPOABI, POJCTBA
YKUBBIX OPTaHU3MOB;
* CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI (XMMHUYECKUI COCTAB TEJN KMBOW M HEXUBOM MPHPOIBL,
9YKapHOTHUYECKUE U TPOKAPUOTUYECKUE KIICTKH, KJICTKH PACTEHH, >KMBOTHBIX U TPHOOB) U
(bopMynHpOBaTh BHIBOABI HA OCHOBE CPAaBHEHUS;
* MIPE/ICTABIIATH CYIIHOCTh M 3HAYCHHE MPOIecCa pean3aluy HAacIeICTBEHHON HH(pOpMaIy B
KIIETKE;
* IPOBOJUTH OMOJIOTHYECKUE UCCIIEIOBAHMS: CTAaBUTh OTIBITHI, HAOIIOATh M ONHCHIBATH KIIETKH,
CpPaBHMBATh KJIETKU, BBIIEIATH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS KIETKU U €€ OpPraHOUIOB;
* II0JI30BAThC COBPEMEHHON LIUTOJOTUYECKOW TEPMUHOJIOTUEH;
* UMETh MPEACTABIEHUS O BUPYCaX U UX POJIU B KU3HU APYTUX OPraHU3MOB;
* 000CHOBBIBaTh M COOJIOJATh MEphl MPO(PUIAKTUKA BHUPYCHBIX 3a00JIeBaHMM (B TOM 4YHCIIE
BUY-undexnun);
* HAXO/JUTh OWOJOTMYECKYI0 MH(MOpPMAIMIO B Pa3HbIX HMCTOYHUKAX, apryMEHTUPOBATh CBOIO
TOYKY 3PEHMUS;
* QaHAJIM3MPOBATh M OIIEHWBATh OHOJOTHYECKYI0 HHQOpMAIMIO, TOIY4aeMyl0 M3 PpPa3HbIX
HMCTOYHUKOB.

Paszgea 3. Opranusm (20 v)
Tema 3.1. Opranusm — eauHoe 1e10e. MHOrooOpasue KUBbIX opraHu3MoB (1 )
MHuoroo0pa3ue opraHu3smMoB. OHOKIETOYHbIE M MHOTOKJIETOYHblE oOpraHu3Mmbl. KojoHuum
OJIHOKJIETOYHBIX OPTaHU3MOB.
Hemoncmpayua. Cxema «MHOTO0Opa3ne opraHu3MOB.
Ocnognvle nonamusa. OAHOKIETOYHbIE, MHOTOKJIETOUYHbBIE OPTaHU3MBI.
Tema 3.2. OOMeH BelecTB U MpeBpaIieHus SHepTrun (249)
DHEpPreTUYeCKuii 0OMEH — COBOKYIHOCTh PEAKIUW pPACHISIICHUS CIIOKHBIX OPraHUYeCKHUX
BemecTB. OCOOEHHOCTH YHEPTreTUYECKOTO OOMEHa y TPHOOB M OaKTEpHiA.
Tunbel nmuranus. ABTOTpodgsl U rerepoTpodsl. OcOOEHHOCTH OOMEHa BEIISCTB Yy JKMBOTHBIX,
pactenuii u 6akrepuii. [lnacruueckuit oomMen. @oTocUHTE3.
Jlemoncmpayun. Cxema «Ilytn metabonm3ma B KIETKE.
OcHnosHnvle nonamusa. MeTabonusM, SHEPreTHYECKHH OOMEH, IiacTudeckuii oomen. ATO.
ABTOTpOdBI, TeTepoTpodPbl. POTOCHHTE3.
Tewma 3.3. Pasmuoxxenue (4 4)
Jlenenue kineTku. MUTO3 — OCHOBA pOCTa, pereHepaluu, pa3BUTHs U OECIONI0ro pa3MHOKECHHUSL.
Pa3muoxkenue: Oecrionoe u moyioBoe. THIBI 6€CIIONOro pPa3MHOKEHUSI.
[TonoBoe pasmuoxkenue. OOpa3oBaHUE MOJOBLIX KIETOK. Meio3. Omiog0TBOpeHre y )KUBOTHBIX
u pacteHuil. buonormyeckoe 3HadeHHE OIJIOJOTBOpPeHHs. VICKycCTBEHHOE OMBUICHHE Y
pacTeHHii U OII0IOTBOPEHUE Y )KUBOTHBIX.
Jemoncmpayus. Cxembl u Tabmunpl: «MuTo3 u meiios», «['amerorenesy, «Tumbl 6ecrnoyioro
pa3MHOXeHHs1», «CTpoeHre SHLEKIETKH U CIIEpMaTO30UIay.
Ocnoenvle nonamusn. YKU3HEHHBIN UK KIETKH. MHTO3, OHOJOTHYECKOe 3Ha4yeHHe. THUIIbI
Oecniosioro pasMHokeHMs. llonoBoe pa3MHOXEHHE M ero OuoJiorMdyeckoe 3HaueHue. Pas-
JIeTIbHOIIONBIE OpraHM3Mbl U TepMmadpoauTsl. Sinexnerka u cnepmaTto3oua. ['amerorenes.
Meiio3, Ouosoruueckoe 3HaueHue. OIUIOAOTBOPEHME: Hapy)KHO€ U BHyTpeHHee. J[BoiiHoe
OIUIOIOTBOPEHUE Y PACTEHUI.
Tema 3.4. Ontorenes (2 1)
[Ipsimoe u HenpsMoe pa3BUTHE. DOMOPHOHAIBHBIA U MOCTIMOPHOHAIBHBIA MEPUOIbI PA3BUTHSL.
OcHoBHBI€ 3TaIbl SMOpHoTeHe3a. [IpuunHbl HapyIIEeHUH pa3BUTHS OpraHU3Ma.
Onrtorene3 uyenoBeka. PenpoayKTHBHOE 3/10pOBbE; €ro 3Ha4YeHHEe Ui OyAyIIHMX IOKOJIEHUI
moaei. [locnencTsust BAMSHMS alKOTOJIs, HUKOTHHA, HAPKOTHUYECKUX BEILIECTB Ha pa3BUTHE
3apojbiiia yenoseka. [leprnoipl mocTaMOpHOHATIBHOTO Pa3BUTHSI.
Hemoncmpayun. Tabnuywvr: «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsmoe wu Hempsmoe
pasButue».  Tabmuupl,  doTorpadum,  AuarpaMMbl M CTaTUCTHYECKHE  JJaHHBIE,



JEMOHCTPUPYIOLINE TOCIEACTBUS BIIMSHUS HETaTHBHBIX (DAaKTOPOB CpeAbl Ha pa3BUTHE
oprasusma.

Ocnognvie nonamua. OnTOreHe3. Tumbl pasBUTHA: MHPSIMOE U HENpsAMOE (pa3BUTHE C
MeTamopdo3om). DTanbl SMOPHOHATBHOTO pa3BuTH. [1eproibl MOCTIMOPHOHAIEHOTO Pa3BUTHS.
Bpennoe BnusiHue KypeHus, ajKoroJisg, HAPKOTHMUYECKUX NPEnapaToB HAa Pa3BUTUE OpraHU3Ma U
MIPOJIOJIKUTENBHOCTD KU3HU.

Tema 3.5. HacienctBeHHOCTh M U3MEHUMBOCTH (84)

HacnencrBeHHOCTh M HM3MEHYMBOCTH — CBOMCTBAa oOpraHu3ma. ['eHeTMka — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTU U U3MEHYUBOCTH.

I'. Menpaenb — OCHOBOTOJIOKHUK T€HETUKU. 3aKOHOMEPHOCTHU HACIIEIOBAHHUS, YCTAHOBJICHHBIE
I Mennenem. MonorubpuaHoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKOH
JoMHHUpOBaHMs. BTopoill 3akoH MeHaens — 3aKoH pacllenjeHus. 3aKOH YHCTOTBI TaMeT.
JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHnenss — 3aKOH HE3aBUCHMOTO HaclleZJOBaHMUS.
AHanuzupyromnee CKpeluBaHue.

XpoMocoMHas Teopus HaclieCTBeHHOCTH. CIeTIEHHOE HacleI0BaHUe MPU3HAKOB.
CoBpeMeHHbIe NPECTaBIECHUS O FeHe U TeHoMe. B3anMoelicTBe TeHOB.

I'enetuka nona. [TonoBeie XxpoMocombl. CLIETUIEHHOE € TIOJIOM HAaCJIEI0BAHUE.

3aKOHOMEPHOCTH HW3MEHUYMBOCTU. HacnencTBeHHas U HEHAcle[ACTBEHHAas W3MEHYMBOCTbD.
MonudukanronHas n3MeHunBoCcTh. KoMOMHATHBHAS M MyTallMOHHAsI K3MEHYMBOCTh. MyTaruu.
Tuns! myranuit. MyrareHHblie (pakTOpbl.

3HaueHuWe TEeHETUKH s MEIUIHUHbL. BiusHue MyTareHoB Ha OpraHu3M 4YeloBeKa.
HacnencrBennsie 60J1€3HN YeNOBEKa, X TPUUUHBI U IPO(UITAKTHKA.

Jemoncmpayun. Cxembl, WUTIOCTPUPYIOIINE MOHOTHOPHUAHbBIE U AUTHOPUAHBIE CKPEIUBAHMUS,
CUEIUICHHOE HACIeAOBaHUE IMPU3HAKOB; MEPEKPECT XPOMOCOM; HACIIEJOBAaHHE, CLECIUIEHHOE C
nojoM. [lpumepsl MOAM(PUKANMOHHONW W3MEHYMBOCTH. Marepuainbl, JIeMOHCTPHUPYIOIINE
BJIMSIHME MYTareHOB Ha OPraHU3M YEJIOBEKa.

Jlabopamopnas pavomaie2

Cocmaenenue npocmeuuiux cxem cKpewusaHus.

Jlabopamopnas pavomaiNe3

Pewenue anemenmapnuix cenemuueckux 3adau.

N3ydyenrne M3MEeHYMBOCTH (M3ydyeHUE MOJU(UKAIMOHHOW M3MEHYMBOCTH HAa OCHOBE HM3y4YCHHUS
(eHoTHIIa KOMHATHBIX WU CEJIbCKOXO3SIICTBEHHBIX PACTEHU).

BrlisiBeHHEe MCTOYHMKOB MYTareéHOB B OKpY)Karollel cpee (KOCBEHHO) M OLIEHKa BO3MOMHBIX
MOCJIEACTBUI UX BIIMSHUS HA OPTAHU3M.

Ocnoenvle nomamusa. HacnenCcTBEHHOCT W HM3MEHYMBOCTh.  ['eHOTHN,  (EHOTHI.
['uOpugonorudyeckuii MeTon, CKpeniuBaHue. J[OMUHAHTHBIN, pElEeCCUBHBIA. [ '€HBI, alIeIH.
3aKOHOMEPHOCTH HACIEAOBaHUS MPU3HAKOB. 3aKOH UHCTOTHI TraMeT. AHalu3upymollee
CKpeliuBaHue. XpOMOCOMHasi TEOpHsl HACJIEACTBEHHOCTH. I['eHeThueckue KapThl. |'eHoMm.
AyTOCOMBI, TOJOBBIE XpOMOCOMBL. MoaudukannonHas u3MeHYUBOCTh. KoMOuHaTuBHas u
MyTallMOHHAs M3MEHYMBOCTh. MyrtareHHbie ¢aktopbl. HacnenctBennble Oonie3nu. Menuko-
TFEHETUUYECKOE KOHCYJIBTUPOBAHMUE.

Tema 3.6. OcHoBBI ceneknuu. buotexuonorus. (24)

OCHOBBI CENEKLMU: METOABI U JOCTHXKEHUS. |'eHeTMKa — TEOpeTHYECKass OCHOBA CEJIEKLIUU.
Cenexuus. Yuenue H. W. BaBuiioBa o 1eHTpax MHOrooOpasusi U IPOUCXOXKIECHUS KYIbTYPHBIX
pacteHuil. OCHOBHBIE METOJIbI CENEKIMH: TMOpUAN3aLus, UCKYCCTBEHHBIH OTOOp. OCHOBHBIE
JOCTH>KEHHS M HAIIPABJICHUS pa3BUTUS COBPEMEHHOM CEJIEKIUU.

buoTtexHonorus: JOCTMXKEHUS U NMEPCHEKTUBHI pa3BuTus. ['eHHas uHxeHepus. KinoHuposaHue.
I'eHeTrueckn MOIU(PHUIMPOBAHHBIE OPraHU3MBL. JTHUECKUE AaCMEKThl Pa3BUTUS HEKOTOPBIX
HCCIIeIOBaHUI B OMOTEXHOJIOT MU (KIOHUPOBAHUE YEIOBEKA).

Hemoncmpayua. Kapra-cxema «lleHTpbl MHOrooOpa3zuss M TPOMCXOXKAECHUS KyJIbTYPHBIX
pactenuii». ['epbapHbie MaTepuanabl M KOJUIEKIIUA COPTOB KYAbTYpPHBIX pacTeHuid. TaOmuiibl:
«Ilopoapl AOMAaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui». CXeMbl CO3AaHHs



TCHETUYECKH MOJU(HUIMPOBAHHBIX TPOAYKTOB, KIOHHPOBAHUS OPraHU3MOB. MaTepuasl,
WUTIOCTPUPYIOIIHE TOCTHKEHUS B 00JIaCTH OMOTEXHOJIOTHH.

Jlabopamopmuvie u npakmuueckue padbomul

AHanu3 ¥ OlIeHKa 3TUYECKUX aCTIEKTOB PA3BUTHUSI HEKOTOPBIX UCCIEIOBAHUI B OMOTEXHOJIOT HH.
Ocnognvie nounamua. Cenexuusi; rubpuauzanus u  orto6op. Copr, mnopoja, IITaMM.
buorexnonorust. I'ennass wunxeHepus. KionupoBanue. ['eHeTHueckn MoAUPUIMPOBAHHbBIE
OpraHU3MBl.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yyamumiics AOJDKEH:

* XapaKTepU30BaTh BKJIAJ] BbIJAIOIIMXCS YIEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH;

* XapaKTepHU30BaTh poJib OUOJIOTHH B OPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;

* UMETh IPEJCTaBI€HNE 00 OpraHu3Me, ero CTPOEHUH U Mpolieccax KUZHEAESITeNbHOCTH (0OMEH
BEIIECTB, PA3MHOKEHUE, JEJICHUE KIETKH, OIJIOIOTBOPEHHE), MHOTOOOpa3K OpraHU3MOB;

* BBIICJIATh CYLIECTBEHHBbIE IPHU3HAKM OPraHW3MOB (OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX),
CpaBHMBaTh OMOJIOrMYECKHE 0OBEKTHI, CBOICTBA M MPOLECCH (IITACTUYECKUIN U SHEPTreTUUECKUM
obmeH, Oecrmojioe H TOJOBO€ pPa3MHOXKEHHE, MHUTO3 W MeHo3, SMOpPHOHAIBHBIA |
MOCTOMOPHOHANBHBINA MEpPHOJ, NpsIMOE€ M HENpsSIMOE pa3BUTHE, HACIEACTBEHHOCTb U
W3MEHUYMBOCTh, JOMHMHAHTHBIH U pEUEecCHBHBbIH) M (OpPMYIHpOBaTh BHIBOJBI Ha OCHOBE
CpaBHEHUS;

* IOHUMAaTh 3aKOHOMEPHOCTH WHAMBHIYaJbHOTO DPa3BUTHS OPraHU3MOB, HACJIEICTBEHHOCTH U
W3MEHYUBOCTH;

* XapaKkTepu3oBaTh cojepxanne 3akoHOB . Mennens u T. X. Moprana u moHUMaTh UX poJib B
(hopMHUpPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA;

* pemiaTh  JJIEMEHTapHbIE TI'EHETHYeCKHWe 3a/Jayd, COCTaBJIATh DJJIEMEHTAPHBIE  CXEMBI
CKpEILIMBAHMUS; TIOJIH30BaThCA COBPEMEHHON M€HETUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

* IPUBOJUTH J0Ka3aTeIbCTBA POJCTBA KUBBIX OPraHM3MOB Ha OCHOBE IMOJIOKEHUU T€HETUKH U
AMOPHOJIOTHH;

* OOBSCHATH OTPULATENIFHOE BIMSHHE aJIKOTOJs, HMKOTHHA, HApKOTUYECKHUX BEIIECTB Ha
pa3BUTHE 3apOJIbIIIA YEJIOBEKA; BIMSIHUE MyTarecHOB Ha OPraHU3M 4eJIOBEKa,

* XapaKTepu30BaThb HAPYIIEHHWs] Pa3BUTHUS OPraHU3MOB, HACJIEACTBEHHbIE 3a00JieBaHUS,
OCHOBHBIE BH/IbI MyTalIUH;

* 000CHOBBIBATh U COONMIOJATH Mepbl MNPOQPHUIAKTUKM BPEIHBIX MPHUBBIUEK (KypeHHE,
QJIKOTOJIN3M, HAPKOMAaHUA);

* BBISBJISITH MICTOUHUKHU MYTareHOB B OKpYXarolieil cpesie (KOCBEHHO);

* UMeTh TmpenctaBienne o0 yuyennn H. WM. BaBumoBa o 1eHTpax MHOrooOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTCHU;

* XapaKTepU30BaTh OCHOBHBIEC METObI U JIOCTHXKEHUS CEJICKIINH;

* OLICHUBATh JTHYECKHUE AacCMEeKThl HEKOTOPBIX HCCIEAOBAaHUNA B 001acTH OUOTEXHOJIOTHH
(KIIOHMpOBaHKE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE N3MEHEHNE T€HOMA);

* OBJIaJICBATh YMEHUSMU U HABBIKAMU MOCTAHOBKU OMOJIOTMYECKHUX SKCIIEPUMEHTOB U OOBSICHSITH
WX pe3yJbTaThl;

* HAXOJUTh OWOJIOTUYECKYI0 MH(POpPMAIMI0O B pa3HbIX HCTOYHHKAX, APTyMEHTUPOBATh CBOIO
TOYKY 3PEHMUS;

* aHAIM3MPOBATH U OIICHMBATh OWOJIOTHYECKYIO HH(POPMALMIO, MOJYy4aeMyl0 M3 pPa3HbIX
HWCTOYHUKOB.



KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

Ne Hara Tema pa3jgesa, ypoka Tun, BUx ypoxka CpencrBa
YpPOKa o0yueHust
Touxka Pocra
Pasznen 1. Buosorus kak Hayka. MeTo1pl HAy4HOTO NO3HaHUsI (2 1)

1 Kpatkas uctopus passutus ouosiorun. Cuctema KomOunupoBaHHbIii

OMOJIOTHYECKHUX HAYK
2 CyIIHOCTb ¥ CBOMCTBA )KUBOT0. YpoBHU oprannzauuu | KomOuHupoBaHHBIM

KU3HU.

Paznen 2. Kurerka (12 u)

3 Hcropus nzydenns knetku. Kierounas reopust KoMOuHmnpoBaHHbIN
4 Xumuueckas opranusanys kiuetkn. Heoprannueckue KoMO6unmnpoBaHHbIi

BEIIECTBA
5 OpraHuyecKue BEIIECTBA: YIJIEBObI, JKUPbI KomOuHMpoBaHHBII
6 Opranndeckue BEIecTBa: OCIKN KomOuanpoBaHHBII
7 Hyxnennossie kucnotsl. JIHK KomOuHnpoBaHHBII
8 CrpoeHre NpoKapruOTUYECKHX KIETOK KomOnHupoBaHHbIH Hudposoii

MHKPOCKOI
9 CrpoeHue 3yKapuOTUYECKUX KIIETOK KomOnHupoBaHHbIH Hudposoii
MHKPOCKOI

10 Jlaboparopnas paboTtaNel KoMOunmpoBaHHbIi Hudposoii

CpaBHeHUE CTPOEHUsI KJIETOK PaCTEHHH U )KHUBOTHBIX MHKPOCKOI
11 Peanuzarus HaciaeacTBEHHON HHPOPMALIUK B KIICTKE KomOuHMpoBaHHBII
12 Pemienue 3a1a4 1o reHETHYECKOMY KOJLY Yok 3akpernieHus

M3Y4YEHHOI'0 MaTepuaia

13 Bupycel KomOnHupoBaHHbIH
14 KonTtponpHas padora Nel YPOK pOBEPKH U OLIEHKH

3HaHUH

Paznen 3. Opranusm (20 1)




15 Oprannsm — eauHoe 1enoe. MHOrooOpasue »KUBbIX KomOunupoBaHHbIi

OpraHu3MOB
16 Mertabonusm. [Inactuueckuit oomen. buocunres KomOunupoBaHHbIit

0eJKOB
17 Dueprerudyeckuii oOMeH. POTOCHHTE3 KomOuHupoBaHHbIit
18 becnouoe. I1os10BO€ pa3sMHOKEHHE OPraHU3MOB. KomOuHupoBaHHbIi
19 Muro3 KomOunupoBaHHbIit Hudgposoii

MHKPOCKON
20 Meiios KomOuHMpOBaHHBII Lu¢posoii
MHKPOCKOM
21 I'amerorenes KomOuHupoBaHHbIit
22 OnToreHe3. DOMOPHOHAIILHOE Pa3BHUTHE. KoMOnHMpOBaHHBIH
23 Onrorenes. [locTaMOpHOHATBHOE pa3BUTHE. KomOnHUpOBaHHEIH
24 OCHOBHBIE TIOHATHS T€HETUKH. KoMO6unmpoBaHHbIi
25 3akoHbl Mennens. [lepBbii 3akoH I'. MeHnens KoMOuHmnpoBaHHbIN
26 Bropoii 3akon I'. Mennens KomOuanpoBaHHBII
27 Tperwnii 3akon I'. Mennens. KomOuHMpoBaHHBII
28 Pemenne reneTnyeckux 3aaadq VYpox 3akperuieHus
M3Y4YEHHOT0 MaTepuaia

29 AHaIu3HupyIolee CKperuBaHue. KomOuHnpoBaHHBII
30 I'eneruka mona. IlosoBbie XPOMOCOMBI. KomOuHnpoBaHHBII
31 3aKOHOMEPHOCTH U3MEHYMBOCTU. Buapl myranmu KomOuHnpoBaHHBII
32 Ceneknusi. YdeHHE O IIEHTPaX MHOTO00pa3us KomOuHMpoBaHHBII

KYJIBTYPHBIX PACTCHHI
33 buoTtexHonorus, ee JOCTHKEHUS, IEPCIIEKTUBBI KoMOunmpoBaHHbIi

pa3BUTUA
34 [IpomexxyTouHas aTTecTalus YPOK MpoBEPKH U OLIEHKH

3HaHUH




TpeOoBaHusl K YPOBHIO NOATOTOBKH y4aluxcs K okoHYaHuio 10 kiacca

B pesynbraTe n3yueHuss OMOJIOTHH Ha 0a30BOM YPOBHE YUCHUK JTOJDKEH

3HaTh U TOHUMATh:

- OCHOBHBIE I10JIOKEHMSI OMOJIOTrMUYECKUX TEOPU (KJIeTOYHas, 3BOIIOLMOHHasA Teopust Y./lapBuHa); yueHue
B.N.Bepuazackoro o 6uocdepe; cynHocTh 3akoHOB . MeHes, 3aKOHOMEPHOCTEH N3MEHUNBOCTH;

- CTpOEHHE OMOJIOrMYECKUX 0OBEKTOB: KJIETKH; T€HOB U XpOMOCOM; BH/Ia U IKOCUCTEM (CTPYKTYpa);

- CYLIHOCTb OHMOJIOTHYECKHX MPOLECCOB: Pa3MHOKEHHUE, OIUIOJOTBOPEHHUE, JEMCTBHE HMCKYCCTBEHHOIO U
€CTECTBEHHOTO 0TOOpa, (popMHUpoBaHKE MPUCTIOCOOICHHOCTH, 00pa30BaHNE BUJIOB, KPYrOBOPOT BEUIECTB H
MIpEeBpaILeHHs SHEPTHH B IKOCUCTEMaX U duocdepe;

- BKJIJI BBIIAIOLMXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKOMN HAYKH;

- OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIHKY.

YMers:

- 0OBACHATH POJIb OMOOTHH B (POPMUPOBAHUK HAyYHOTO MUPOBO33PEHUS; BKJIAJ OMOJIOTMYECKUX TEOPU B
(dbopMUpOBaHHE COBPEMEHHON €CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA; €IWHCTBO JKMBOM U HEXKUBOU
MPUPOJIbI, POJCTBO KMBBIX OPraHU3MOB; OTPHIIATEIILHOE BIMSHUE AJKOTOJI, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha Pa3BUTHE 3apOJblllla YEJIOBEKa; BIMSHUE MYTareHOB Ha OPraHU3M 4YeJOBEKa, HKOJIOTUYECKUX
(akTOpOB Ha OpraHu3Mbl; B3aMMOCBSI3M OPraHM3MOB U OKpPYKalOLIEH Cpefbl; NPUYUHBI 3BOJIIOLINH,
M3MEHSIEeMOCTH BHJIOB, HApYIIEHWM pa3BUTUS OPraHMW3MOB, HACIEIACTBEHHBIX 3a00JieBaHUM, MyTalUi,
YCTOWYMBOCTU U CMEHBI HIKOCUCTEM; HEOOXOJMMOCTH COXpaHEHUs MHOTOOOpa3us BUIOB;

- pewmaTh AJIEMEHTapHble OHOJOTMYECKHE 3aJaud; COCTABIIATH 3JIEMEHTAPHBIE CXEMbl CKPEUIMBaHUS U
CXEMbI IIepeHOCca BELIECTB U SHEPTUHU B IKOcHcTeMax (I[eNH MUTaHusA);

- ONUCHIBATh 0cO0el BHIa TT0 MOP(OTIOTHIECKOMY KPUTEPHIO;

- BBISIBJIATH MIPUCTIOCOOJICHHSI OPTaHU3MOB K cpejie 0OMTaHMs, MICTOYHUKH MYTareHOB B OKPYKAIOIIEH cperie
(KOCBEHHO), aHTPOIIOT€HHBIE U3MEHEHHUS B SKOCHCTEMaxX CBOEH MECTHOCTH;

- CpaBHHMBaTh OHOJOrHYecKHe OOBEKTHI (Tena >KMUBOW M HEKHUBOW MPHUPOABI MO XUMHUYECKOMY COCTaBy,
3apOJBIIIN YelIOBeKa U APYrUX MIEKOMUTAIOIIMX, MPUPOJHBIE SKOCHCTEMBI M arpo3KOCHCTEMBI CBOEH
MECTHOCTH), TPOIECChI (€CTECTBEHHBIM W MCKYCCTBEHHBIH OTOOP, MOJIOBOE M OECMOJIOE Pa3MHOKECHHE) U
JieNiaTh BBIBOJIbI HA OCHOBE CPaBHEHMS,

- aHaJIM3UpPOBaTh U OLIEHWBATH PA3JIMYHBIC THUMOTE3bl CYIIHOCTH XHU3HHU, MPOUCXOXKJCHHUS KU3HU H
YelloBeKa, IJI00alIbHbIe AKOJIOTUYECKHE MPOOJEeMbl W IMYTH HMX PEIICHUs, MOCIEACTBUS COOCTBEHHOU
NEeSITENILHOCTH B OKPYXKAroIlIel cpelie;

- U3y4aTh U3MEHEHHS B 9KOCHUCTEMaX Ha OMOJIOTMYECKUX MOJECTISX;

- HaxXoJWTh HHQPOPMAIMI0 O OHMOJOTHMYECKUX OOBEKTaX B PAa3IMYHBIX HCTOYHHKAX (y4eOHBIX TEKCTax,
CIPaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX M3JaHUIX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, pecypcax MHTepHeTa) U
KPUTHYECKH €€ OILICHUBATbD.

Hcnonb3oBaTh MpruoOpeTeHHbIe 3HAHUSA U YMEHUSI B MPAKTHYECKON JESITeNbHOCTH U MOBCEIHEBHOM KU3HU
TUIS:

- coOmoieHus: Mep NMpOQIIAKTUKN OTPABJICHUN, BUPYCHBIX U JPYTHX 3a00JIEBaHUI, CTPECCOB, BPEIHBIX
MPUBBIUEK (KypEeHHUE, aTKOTOIM3M, HAPKOMaHUS ); IPaBUII MOBEACHUS B IPUPOIHON Cpefie;

- OKa3aHusl TMEpBOM MOMOINM MPH NPOCTYAHBIX U JPYrUX 3a00JIEBAHUAX, OTPABJICHUM MHIIEBBIMU
MPOAYKTAMH;

- OIIEHKM ATHYECKHX AaCHEeKTOB HEKOTOPBIX HCCIIEAOBAHUN B OOJACTH OMOTEXHOJOIMM (KJIOHMPOBAHUE,
HCKYCCTBEHHOE OIIOIOTBOPEHUE);

Y4eOHo-MeTOoAMYECKOE 0O0ecnieueHHe 00Pa30BaTe/ILHOI0 Mpouecca
1. 3axapos B.b., MamonToB C.I"., Connn H.U. «buonorus. O6mas 6uonorus. 10 xmace (KOHIEHTPUIECKUI
Kypc). M.:lpoda,2013 3axapo B.b., MamontoB C.I'., Conun H.U. «buonorus. O6mas 6uonorus. 10
KJjacc (KoHueHTpuueckuit Kypc). M.:/Ipoda,2013
2. KoznoBa T.A. Meroandeckoe mocobue k yueOHuky B.M. CusormazoBa, N.b. Aragonosoii, E.T.
3axaposoii "O6mas ouosorus: ba3ossiii ypoens. 10-11 xinaces"— M.: Ipoda, 2007



3. ®denepanpHBI TOCYAAPCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO oO0mIero oOpa3zoBaHus. M.:
IIpocsemenue, 2010.
4. ®@enepanbublil 3ak0H 0T 29.12.2012 Ne 273-P3 «O06 obpazoBanuu B Poccuiickoit denepaunn.

11 kiaacce

Pabouas mporpamma mno Ouosormu ans 11 kiacca cocrtaBieHa Ha ocHoBe DenepanbHOroO
KOMIIOHEHTAa rOCYJapCTBEHHOTO CTaHapTa OCHOBHOTO 001ero oopa3zoBanus, basucHoro yueOHOTO 11aHa 1
rocyaapcTBeHHo mporpamMmbl 1o Ouosioruu: B.U.Cusornasos,l.b.Aradonosa,E.T.3axapoBa.bazoBsiii
YpOBEHb:yueOHUK-2-¢ u3nanue-M.:/[poca,2014r.

[Iporpamma paccuntana Ha 34 yaca B rof], U3 pacuera | yueOHbIN yac B HEAEIIIO.

Hean u 3apaum n3y4yeHus OMOJIOTHH:

[Iporpamma no 6uosnoruu s yyamuxcs 11 kinacca noctpoeHa Ha BaXXKHOM coziepikaTenbHON
OCHOBE — T'yMaHHW3MeE; OHOIICHTPU3ME M TIOJHUIICHTPU3ME B PACKPBITUU CBOWCTB JKWBOH IPHPOJBI, e
3aKOHOMEPHOCTEH; MHOTOMEPHOCTH pa3HOOOpa3usi ypOBHEH OpraHHM3alvy >KW3HU; UCTOPU3ME SIBICHUH B
MIPUPOJIC M OTKPHITHI B OHOJIOTHIECKOW 00TaCTH 3HAHMIA, TOHUMAaHUU OWOJIOTUU KaK HAYKH U KaK SIBJICHUS
KYJIBTYPHI.

B paboueii nporpamme HalLIM OTpa)KEHUE LIENU U 33/1a4l U3y4eHHUsI OMOJIOTUH Ha CTYIIEHU CPEIHEro
(mosHOTO) OOIIEro 0Opa3oBaHUs, M3JIOKEHHBIE B TMOSCHUTEIHHOM 3amucke K [IpumepHoi mporpamme 1o
ounosorun (6a30BBIN YPOBEHB):

. OCBOEHHE CUCTEMbI OMOJIOTMYECKUX 3HAHHI: OCHOBHBIX OMOJIOTUYECKUX TEOPUH, HUIeH U
MIPUHIIUIIOB, JIEXKAIIUX B OCHOBE COBPEMEHHON HAyYHOM KapTHUHBI MUPA; O CTPOCHUH, MHOTO00pa3uu 1
0COOEHHOCTSX OnocucTeM (KJIeTKa, OpraHu3M, TOIMYJISIHS, BUJl, OMOTeO0IeH03, Onocdepa); O BEIAAIOIITUXCS
OMOJIOTMYECKUX OTKPBITHIX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHYECKON HAYKeE;

. 03HAKOMJICHHE C METOJaMHU MO3HAHUS IPUPO/JIBI: UCCIIEI0BATEIbCKUMH METOIaMuU
OMOJIOTMYECKUX HAYK (LIUTOJIOTUU, TE€HETUKH, CEJICKIIUU, ONOTEXHOJIIOTHU, IKOJIOTHH); METOJaMH
CaMOCTOSITEJILHOTO MPOBEACHUS OMOJIOTHYECKUX UCCIIeAOBaHUM (HAOII0eH S, U3MEPEHUE, SKCTIEPUMEHT,
MOJENUPOBAHUE) U TPAMOTHOTO O(OPMIICHHUS MOJTyYEHHBIX PE3YIbTaTOB; B3aUMOCBSI3bIO0 PAa3BUTHS METOJIOB
1 TEOPETHUECKHX 0000IICHUI B OMOJOTHYECKON HAyKe;

. OBJIaJICHUE YMEHHUSIMU: CAMOCTOSITEIbHO HaX0IUTh, aHATHU3UPOBAThH U UCIIOJIb30BATh
OMOJIOTMYECKYI0 HH(OPMALIKIO; MTOJIb30BAaThCSI OMOJIOTHYECKOM TEPMHUHOJIOTHEN U CUMBOIUKOM;
yCTaHABIUBATh CBS3b MEXKY Pa3BUTHEM OHOJIOTUU U COLUATBHO-3KOHOMUYECKUMU U 3KOJIOTHYECKHUMHU
npo0ieMaMy 4elI0OBEYECTBA; OIICHUBATH MOCIEICTBUS CBOCH NEATENLHOCTH MO0 OTHOLIEHUIO K OKPYKaroIen
cpelne, COOCTBEHHOMY 3/10POBbIO; 00OCHOBBIBATh U COOIIOAATH Mephl poduIakTHKy 3adoneBanuii u BUY -
nH(peKInH, TpaBuiia OBEICHUS B IPUPOJIE U oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM
KU3ZHEJEATEILHOCTH B UPE3BBIUANHBIX CUTYAIIUSIX TPUPOTHOTO M TEXHOTCHHOTO XapaKTepa;
XapaKTepH30BaTh COBPEMEHHbBIC HAYYHBIE OTKPHITHS B 00JIACTH OHUOJIOTHY;

. pa3BHUTHE MO3HABATENBHBIX HHTEPECOB, HHTENIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH B
MpolLecce: 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMHU U COBPEMEHHBIMHU UCCIIEIOBAHUSIMU B
OMOJIOTMYECKON HayKe, PelIaeMbIMH €10 MPOOIeMaMu, METO0JIOTHEN OMOIOTUYECKOTO HCCIIeI0BaHUS;
MIPOBEJICHUS IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUH, pellIeHrs OMOIOTHYECKHX 3a7a4, MOICTHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB H MPOIIECCOB,;

. BOCITUTaHHE: YOKJICHHOCTH B TIO3HABAEMOCTH JKUBOM MPUPO/IBI, CIIOXKHOCTH U
CaMOIICHHOCTH U3HU KaK OCHOBBI OOII[€UeI0BEUECKUX HPABCTBEHHBIX IICHHOCTEH U PaIllHOHAIBHOTO
MIPUPOIOTIOIE30BAHUS;

. MproOpeTeHrne KOMIETEHTHOCTH B PAIlMOHATIBFHOM IIPUPOIOTIONH30BAHUH (COOIIOICHIE
MIPaBWJI TIOBEICHUS B IPUPOJE, COXpPAHEHUSI PABHOBECHS B AKOCUCTEMAaX, OXPaHbl BUJIOB, SKOCUCTEM,
ouochepsl) U cCOXpaHEHHH COOCTBEHHOTO 3JI0POBBs (COOII0ICHIE Mep TPO(PUITAKTHKY 3a00ICBaHHH,
obecrnievueHrne OE30MACHOCTH KU3HECATEIILHOCTH B YPE3BBIYANHBIX CUTYALIUSX TPUPOTHOTO U



TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIH30BAHUS OMOJIOTUYSCKUX 3HAHUN U YMEHHUI B TIOBCETHEBHOM
KU3HU.

Kypc Guonoruu Ha ctyneHnu cpenHero (oaHoro) oomiero oopasoBanus Ha 6a30BOM YPOBHE
HaIpaBJIeH HAa (OPMUPOBAHUE Y YUAIIUXCS EIOCTHOW CUCTEMBI 3HAHUH O )KMBOW MIPUPOJIE, €€ CUCTEMHOMN
OpraHu3alluy U 3BOJIOIHH, TIOATOMY NPOTPaMMa BKIIIOYAET CBEACHUS 00 00IUX OHOIOTUYECKUX
3aKOHOMEPHOCTSX, IPOSBIISIOLIMXCS HA Pa3HbIX YPOBHSAX OPraHU3alnuU )KMBOW IPUPOJIBI.

[IpuHIMIBEI 0TOOpPA OCHOBHOIO U JAOIOJHUTEIBHOTO COJEPKAHUS B padOuyIo IpOrpaMMy CBSI3aHbl C
[IPEEMCTBEHHOCTBIO 11eJ1el 00pa30BaHUs HA Pa3IMYHBIX CTYIEHIX U YPOBHIX 00Y4EHUs, JTOTMKOM
BHYTPHIIPEIMETHBIX CBSI3€H, a TAKXKe BO3PACTHBIMU OCOOCHHOCTSIMU pa3BUTHUs ydamuxcs. [Ipu pazpaboTke

MIPOTPaMMBI YYUTBIBATHCH MEXKIIPEAMETHBIE CBs3H. [ Kypca OHOI0rur 0COOEHHO BaKHBI
MEXIIPEIMETHBIE CBS3H C KypcaMu (GU3HUKH, XUMHUH U Teorpaduu, IMOCKOIbKY B OCHOBE MHOTHX
OMOJIOTUYECKUX MTPOLIECCOB U SIBIICHHM JIekKaT (PU3NKO-XUMUIECKUE TPOLIECCHI U SABJICHHSI, a OOJBIIMHCTBO
0011e0MOIOTMYECKHUX TEOPETUYECKUX MOHATHI MEXIIPEIMETHBIX 110 CBOEH CyIIHOCTH. B crapiieil mkose
MPOCIIEKUBAIOTCS KaK BEPTUKAJIbHBIE (MEXAY CTYNEHSIMU 00pa30BaHus), TaK U TOPU3OHTAJIbHBIE (HA OJHON
CTyneHU 0Oy4YeHHs) MEKIIPEIMETHBIE CBSI3U Kypca OMOJIOTUU € APYTUMH KypcamH - GU3UKH, XUMUH,
reorpa@uu.

Coaep:kaHue NporpaMMsl
Pazgen 1. Bua. (19 u)

Tema 1.1. UcTopus 3BOJIIONUOHHBIX Ul (4 uaca)

CyIIHOCTh 3BOJIOIMOHHOTO MOJXO0Ja M €ro MeTojoJiornueckoe 3HaueHue. OCHOBHBIE IMPHU3HAKU
OMOJIOTMYECKON HBOJIIOLUMHU: aJalTUBHOCTb, IOCTYHATENbHBIN XapakTep, HCTOPHUYHOCTb. (CHOBHBIE
po0IeMbl M METO/IbI 3BOJTIOIMOHHOTO YUEHHUS, €r0 CHHTETHUYECKHUI XapakKTep.

OcHOBHBIE ATanbl pPa3BUTHs IBOJIOUMOHHBIX Hjed. 3HaueHue padot K. Jlunnes, yuenus XK.b.
Jlamapka, Teopun K.KroBbe. Ilpenmnochuiku BO3HUKHOBEHHsS ydeHus Y.J[apBuHa. DBOJIOLMOHHAS WA
Y. lapBuHa.

3HaueHWe JAHHBIX JPYTMX HAayK I JI0Ka3aTeabCTBA SBOJIIOIMM OPraHMYECKOro MUpa.
KoMmiekCHOCTh METOIOB M3YYEHHUSI 3BOJIFOLIMOHHOTO MPOLECCa.

JdemoncTrpanuu. Kapra-cxema wMapmpyra myremectBus Y./lapBuna. I'epOapHble MaTepualbl,
doTorpaduu, KONJIEKUUHU, IpYyrHe MaTepuasbl, MOKa3blBAIOIINEe HWHAMBUAYAJbHYI0 HM3MEHUYUBOCTH U
pa3zHooOpas3ue COPTOB KyJIbTYPHBIX PACTEHUN U MOPOJ JOMAIIHUX KUBOTHBIX.

Tema 1.2. CoBpeMeHHOE IBOJIIOLIMOHHOE YUeHue. (9 uacos)

Bun. Kpurepun Buna. Bunoo6paszoBanue. [lonsitue mukpospomtonuu. [lonmynsunonHas cTpykTypa
Buja. [lomynsuus kak ajemMeHTapHas 3BOIOLMOHHAsS euHUIA. DAKTOPHI 3BOJIIOLMHU U UX XapaKTEPUCTHKA.

EctectBenHbIlt 0TOOP — ABMXKYILAs M HaAmpaBlidmoomias cuia 3Bosonuu. [Ipennocbuiku nercTBus
ecTecTBeHHOro otrbopa. HacnencTBeHHas reTeporeHHOCTh 0coOeil, OMoTudeckuii moTeHMan u 6oprba 3a
cymiecrBoBanue. @opmel 60psOBI 32 cyliecTBoBaHue. boprba 3a cyiecTBOBaHNE Kak OCHOBA €CTECTBEHHOTO
otOopa. MexaHnusm, 00beKT U chepa aeiictBus otoopa. OcHoBHBIE Qopmbl 0TOOpa. Ponib ecTtecTBeHHOrO
otOopa B (POpMUPOBAHUU HOBBIX CBOMCTB, MPU3HAKOB U HOBBIX BHJIOB.

Bo3HHKHOBEHHE ajanTalliy U UX OTHOCUTENBbHBIN XapakTep. Bzanmonpucnoco61eHHOCTh BUIOB Kak
pe3ynbTaT AeUCTBUS €CTECTBEHHOTO 0TOODA.

3Haue€HHE 3HAHUUW O MMKPOSBOJIOLMM JUISl YIPABICHUS MNPUPOJHBIMU TMOMYISILUSAMHU, PEIICHUS
po6ieM 0XpaHbl IPUPOJIBI U PALIMOHAIIBHOTO MPUPOAOTIOIB30BAHUS.

Ilonste o MakposBoaonuu. COOTHOUIEHHME MHUKPO- W MAaKpOdIBOJIOLMH. MakposBOJIOLHS U
¢duorenes.

Juddepenuumanust opraHu3MoB B Xojie (puioreHe3a Kak BBIPaXKEHHE MPOIPECCHUBHOM HIBOJIOLHM.
OcHOBHBIE IPUHIMIIBI TPE0OPA30BAHUS OPTAHOB B CBSA3M C UX (QYHKIMEH. 3aKOHOMEPHOCTH (UIIOTeHe3a.

I'maBHBIE HanpaBJIEHMSI SBOJIIOLIMOHHOTO MPOLIECCa.

Jloka3aTesnbCcTBa SBOJIIOIMNA OPraHUYEeCKOro MUpPA.

JdemoHcTpanmuu.

CxeMa, WITIOCTpUpYIOIIAs KPUTEPUH BUAA. TaOiauIbl U CXeMbl: «J[BIXKyIIME CHIIBI IBOJIIOLUNY,
«O06pa3zoBaHNe HOBBIX BUJIOB», «CXOJICTBO HaYaJbHBIX CTaUil SMOPHOHAIBHOTO Pa3BUTHS TO3BOHOUHBIXY.
I'epOapubie  MmaTepuansl, ¢ororpaduu, KONIEKIMH, JApYrHe MaTepuajibl, a TaKkKe pe3yJbTaThl
MPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHUs M pe3yabTaThl BHI000pa3zoBaHus. [Ipumepsr
TOMOJIOTMYHBIX U QHAJIOTMYHBIX OPraHOB, UX CTPOEHUS U IPOUCXOXKIEHUS B MPOILIECCE OHTOICHE3a; CXEM,



WUTIOCTPUPYIOIIUX MPOIECCH BHI000pAa30BaHUS U COOTHOLICHHE IMyTeH MPOrpecCHBHON OMOIOrMYecKOi
IBOJIIOLUH.

JlaGopaTopusblie padorbl. Onrcanue ocobeil Buaa mo MophoJOorH4eckoMy KpuTepuio. BrisaBieHue
W3MEHUYUBOCTH Yy 0c00el 0JTHOTO BUIa. BEIsSBICHHE TPUCIIOCOOICHHIA OPraHU3MOB K Cpe/ic OOUTaHHUS.

Tema 1.3. Ilpoucxoxaenne xxu3uu Ha 3emJe (3 vaca)

B3rsiapl, runoTe3sl M TEOPUU O MPOUCXOXKJIECHUU >KU3HUA. OpraHuueckuil MHp Kak pe3yibTaT
sBosonui. Kpatkas uctopus pa3BuTHA opraHudeckoro mupa. OcHOBHBIE apoMOp(o3bl B 3BOJIOIHH
opranrueckoro mupa. OCHOBHbIE HANPABJICHUSI SBOJIIOIUH PA3IMYHbIX I'PYII PACTEHUN U )KMBOTHBIX.

dunoreHeTHYECKUE CBI3U B )KUBOM npupoze. CoBpeMeHHbIE KIIACCH(PHUKALINH KUBBIX OPraHU3MOB.

JleMOHCTpAallUM. OKaMEHEJIOCTEH, OTIEYaTKOB pACTEHMM M JKMBOTHBIX B JPEBHUX IOPOJAX;
PenponyKINK KapThH, OTpaKaoumXx Guopy U GayHy pa3IMIHbIX 3p U IEPHOJIOB.

JlabopaTopHble 1 MpaKkTHYeckue padoThl. AHAJIN3 U OIICHKA PA3JIUYHBIX THUIIOTE3 POUCXOXKICHUS
KU3ZHU.

Tema 1.4. Ilpoucxoxaenue yejsoBexa (3 uacog)

MecTo yenoBeka B CUCTEME OPraHU4YECKOI0 MUpa.

JlokazaTenbcTBa MPOUCXOXKACHUS YeloBeKa OT KUBOTHBIX. JIBIDKYIIME CHJIBI aHTPOIOTEeHEe3a.
buonornueckne u coumanbHble (aKTOpbl aHTpororeHe3a. (OCHOBHBIE ATambl 3BOJIOLUUU YEJIOBEKA.
[Ipapoauna yenoBeuectBa. Paccenenue yenoBeka n pacooOpazoBanue. [lomynsiuoHHast CTpyKTypa BHUAA
Homo sapiens. ApanTuBHBIE THUNBI ueioBeka. Pa3BuTHe MaTepuaabHOW M JYXOBHOM KYJIBTYpHI,
npeoOpa3oBanue NpUpoJibl. DakTOphl HBOJIIOIMH COBPEMEHHOTO 4YeJlOBeKa. BiusHue nesTenbHOCTH
YeyoBeka Ha onocdepy.

JdemoncTpanusi. Mojenu  cKeleToB  4YeloBeKa W IO3BOHOYHBIX  JKMBOTHBIX;  MOJETH
«[IpoucxoxaeHne yenoBeKa» U 0CTaTKOB MaTepUaIbHON KYJIbTYpHI.

JlabopaTopHble U MpaKTH4YecKue padoThl. BrisBIeHNE MPU3HAKOB CXOACTBA 3apPOJIBIIIECH YeToBeKa
U JIpYruX MIICKONMTAIOIIMX KakK JI0Ka3aTeIbCTBO HMX POJICTBA. AHAINW3 U OIEHKA PAa3IMYHBIX THIIOTE3
MIPOUCXOXKICHUS YEIOBEKa.

Paznen V. Ikocucremsl. (14 4)

Tema 5.1. Dxonornyeckue gaxkropsl (5 uaca)

Opraam3Mm u cpema. Ikojorndeckue paxtopsl. Admornyeckue (axtopsl. buotnueckue (axTopsl.
Brnusinue yenoBeka Ha 9KOCUCTEMBI.

JemoncTpanuu. Harnsanele Matepuaibl, JEMOHCTPUPYIOLIUE BIHMSHHUE SKOJIOTHUYECKUE (aKTOPHI.
[Ipumepsl cuMOno3a B mpupo/Ie.

Tema 5.2. CTpykTypa 3Kk0ocucreM. (4 uaca)

Crpykrypa skocucteM. buoreonieHossl jieca, Bogoema. [lumeBbie cBs3u. KpyroBopoT Bemects u
SHEpPruM B dKocucTeMax. BrnusHue yenoBeka Ha SKOCUCTEMBI. [[pUYMHBI YCTOMUYUBOCTH U CMEHBI SKOCUCTEM.
HckyccTBeHHBIE COOOIIECTBA — arPOILIEHO3BI.

Hemoncrpanun. Cxema «lIpocTpancTBeHHas CTpyKTypa »3KocucTeMa». CXxeMbl W TaOJIHIIbI,
JEMOHCTPHUPYIOIIKE MUILEBbIE e U CETH; HKOJOTUYECKUE MUPAMUIbI; KPYTOBOPOT BELIECTB U YHEPTUU B
9KOCUCTEME.

JlabopaTopHble W mpakTHyeckue padoTbl. BrlsBIeHHE aHTPONOTEHHBIX HW3MEHEHHH B
HKOCUCTEMAaX CBOCH MECTHOCTH.

CpaBHHTENIbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM U arpOdKOCUCTEM CBOEU MECTHOCTH.

HccnenoBanue n3MeHEHHH B SKOCUCTEMaX Ha OMOIOTUYECKUX MOJAETSX (aKBapUyM).

Pemrenne skomoruueckux 3aad.

Tema 5.3. bBuocdepa - rnodanpHas 3xkocucrema (2 yaca)

buocdepa, e€ BO3HUKHOBEHHWE W OCHOBHBIE 3Tambl 3BOJIONMUA. DYHKIMU >KUBOTO BeIECTBA.
buoreoxumuueckuii KpyroBopoT BEIIECTB U dHEpreTuueckue mpoueccsl B ouocdepe. CoctaB U CTPYKTypa
ouoctepsl. Yuenue B. U. Bepnanackoro o 6uochepe. Ponp xuBbix opranuzmoB B 6mochepe. bruomacca
3emiu. buosornyeckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa BOJIbI M YIIIEpoa).

Jemoncrpanus. Tabmuubsl u cxembl: «CTpykrypa Ouocheps», «KpyroBopot Bozbl B Grocheper,
«Kpyrosopot yriepozaa B 6uochepe». Harnsausiit MmaTepuai, oTpaxaromuii BUI0BOE pa3HOOOpa3He KHUBBIX
Opranu3zMoB Ouochepsl.

Tema 5.4. buocdepa u yesnoBek (4 uaca).



Mecto u ponb yenoBeka B Omochepe. AHTpororeHHoe BozneicTBue Ha Ouochepy. Ilonsrue o
Hoocdepe. Hoocdepnoe wmpimenne. MexIyHapoIHbIE W HAIMOHAIBHBIE MPOTPAMMBI  03JI0POBICHHS
pUpPOAHON cpenpl. [locneacTBUs AEATENbHOCTH YEJIOBEKa ISl OKpYKarollei cpeasl. [IpaBuiia noBeneHus B
pupoAHOH cpene. OXpaHa IPUPOJIbl U PallMOHAIIBHOE UCIIOIb30BaHKUE ITPUPOIHBIX PECYPCOB.

Jemoncrpanus. Tabmuipl, WUTIOCTPUPYIOIIUX CTPYKTYPY OHochepsl;

CXEMBI KPYTrOBOpPOTa BEIIECTB M MIPEBPAILlEHHs SHEPrHH B buocdepe;

BJIMSTHUE XO3SIMCTBEHHOM JEATEIbHOCTH YEJIOBEKA HA IIPUPOLY;

Mozenu-anmiukauuu «buocdepa u yenoBex»;

KapThl 3alI0BETHUKOB Halllel CTpaHbl, 3aKa3HUKHU, HAllMOHAJIbHbIE Mapku. KpacHas kHura.



Ne Hara Tema pasjaena, ypoka Tun, Bujg ypoxka CpencrBa o0yuennss | Ilpumeuanus
YpoOKa Touxku Pocra
PA3ZEJI 1. BUJI (19)
Tema 1.1. UCTOPUS PABBUTUS DBOJIIOIIMOHHBIX UJIEH (4 uaca)
1 PasButue Ouosoruu B 10JapBUHOBCKUN iepro. PaboTsl KomOunupoBaHHbIit
K.JIunues
2 OpoumoronHas teopust JK.b. Jlamapka Komb6unupoBanubIit
3 [Ipennoceinku pazsutust Teopuu Y.Japerna KomOunnpoBaHHBII
4 OBomononHas Teopus Y./ {apsuna KomOunnpoBaHHbII
Tema 1.2. COBPEMEHHOE 5BOJIIOLIMOHHOE YYEHUE (9 yacoB)
5 Bun. Kpurepuu Buna. KomOuanpoBaHHBII
6 [Tonmynsiuus Kak CTPYKTypHAasi €IMHMIA BHJIA. KomOuHMpoBaHHBII
7 [Tonmymsiiust Kak sJieMeHTapHast €IUHHUIA SBOTIOIUH. KomM6unmnpoBaHHbIit
8 DnemMeHTapHbIe (PAKTOPHI HBOJIIOLIUH. KoMOunnpoBaHHbIi
9 EcrecTBenHBIN OTOOP — I1aBHAS ABMXKYIIAS CHJIa KomOuHnpoBaHHBII
SBOJTIOIIH
10 Ajantanuy opraHu3MOB K YCIOBHSIM OOUTaHUS KomOuHMpOBaHHBII
11 BunooOpa3oBanue Kak pe3ysnbTaTr IBOJIOIHUH KomOuHMpoBaHHBII
12 CoxpaneHrie MHOroo0pa3us BUJOB KaKk OCHOBA KomOuHMpoBaHHBII
YCTOWYHMBOTO pa3BUTHUsI OHOChEPHI.
13 Jloka3aTenbCcTBa 3BOJIIOIMN OPraHUYECKOT0 MUPA. KoMOnHMpoBaHHBIN
Tema 1.3. TIPOUCXOXIEHUWE XXN3HU HA 3EMIJIE (3 yaca)
14 PazButue npeacraBieHnil 0 MPOUCXOKACHUH KU3HU Ha KoMOuHmpoBaHHBIH
3emue.
15 CoBpeMeHHbIE TPEICTABICHNS O BOSHUKHOBEHUH KU3HMU. KomOuHupoBaHHBIi
16 KonTtponeHas padota Nel YPOK NpOBEPKH U OLIEHKH

3HaHUN

Tema 1.4. [TIPOMCXOXJIEHWE YEJIOBEKA (3 4acoB)




17 ['unoressl NPOUCXOKACHUS YEJIOBEKA. KomOunnpoBanHbIit
18 [TonoxeHue yesoBeKka B CUCTEME KUBOTHOT'O MUDA. KomOunrpoBaHHBII
19 OBoJrolus yenoBeka. YenoBeueckue pachl. KomOunnpoBanHbIit
PA3JIEJI II. DKOCHUCTEMEIL. (15 1)
Tema 2.1. DKOJIOTMYECKUE ®AKTOPBI (5 vaca)
20 Opraamsm u cpena. IKouornyeckue haxTophl. KomOuHnpOoBaHHBII
21 AbGunotnueckue haKkTOphI Komb6unupoBanubIit Hudposas
naboparopust
22 buoTtnueckue GpakTopsl cpeibl. KomOuHupoBaHHbIit
23 AHTpoOTOreHHbIe (PAKTOPHI CpeJIb KomOuHupoBaHHbIi
24 B3aumocBs3b sKos10THYECKUX (DaKTOPOB KomOuHupoBaHHbIit
Tema 2.2. CTPYKTYPA 3KOCHUCTEM (4 yaca)
25 CrpykTypa 3KOCHCTEM KomMO6unmnpoBaHHbIi Tudposas
naboparopust
26 [Inmessie cBs3u. KpyroBopoT BEIIECTB U SHEPTHUH B KomMO6unupoBaHHbIi
9KOCHUCTEMAX.
27 [IpyuymHBI YCTOMYMBOCTH U CMEHBI YIKOCUCTEM. KomOuanpoBaHHBII
28 BrusiHue yenoBeka Ha SKOCHCTEMBI. KomOuHnpoBaHHBII
Tema 2.3. BUOCOEPA — I'JTOBAJIBHA Sl DKOCHUCTEMA (2 yaca)
29 buocdepa-rinobdanpHas sKocucTeMa. KomOuHnpoBaHHBII
30 Ponb xuBBIX Opranu3mMoB B 6nocdepe. KomOuHnpoBaHHBII
Tema 2.4. BUOCOEPA U YEJIOBEK (4 u)
31 buocdepa u yenosek KomOuHMpoBaHHBII
32 OCHOBHBIE KOJIOIMUECKUE NMPOOJIEMbl COBPEMEHHOCTH, KomOuHupoBaHHbIiH
IyTH UX pEeIIEeHUsl.
33 IIpomexyTouHas aTTecTanus VYpok npoBepKH U OLEHKH
3HAHUU
34 Pounpb 6uosoruu B Oyaymiem KomOunupoBaHHbIiH




Crincox aureparypbl

1.B.b.3axapoBa, W.b.Aradonosa, B.M.CuBormazosa (muaus H.M.Conmna) «OOmas
ouonorus. ba3oBeiii ypoBeHb»: YdeOHUK [uisi oOmieoOpas. yueb. 3aBemeHuid. — M.: [Ipoda,
2014.- 368c.

Meromuueckue oCoOOHs ISl yUUTEIIS:

1. T.A.KoznoBa «O6mas Ouonorusi. ba3ossiii ypoBerb» 10-11 kimaccel: METOIUYECKOE
nocobue k yueOnuky B.Bb.3axapoBa, U.b.Araponosa, B.M.CuBornazosa (muaus H.U.Conuna)
«O6mmast 6uosorus. ba3oBwlii ypoBeHb»: Y4eOHHK i oOmieoOpa3. y4ed. 3aBeneHHil. — M.:
Hpoda, 2013.- 368c.;
2.VIHuTepHeT pecypchbl
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