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I[osicHuTebHAA 3aNIMCKA

[Tporpamma coctaBiieHa B COOTBETCTBUU C (peepalibHbIM KOMIIOHEHTOM [ '0Cy1apCcTBEHHOTO
00pa30BaTeNbHOTO CTaHAAPTa, TPUMEPHON MTPOTrPaMMBbI OCHOBHOT'O 00111eT0 00pa30BaHus M0
Ouosoruu, MporpamMmsl AJsi 00111e00pa30BaTENbHbBIX YUPEKIEHUI K KOMIJIEKTY Y4eOHUKOB,
co37aHHBIX o] pykoBoacTBoM B. B. Ilaceunwuka /aBT.-coct. I'. M. Ilanbasesa. - M.: [Ipoda, 2009.,
MOJIHOCTBIO OTpa)KaroIuX coaepxanue [IpumepHoil nmporpaMmel, € JOMOJHEHUSIMH, HE
MIPEBBIIIAIOIUMEI TPEOOBAHMM K YPOBHIO MOATOTOBKH yJallluxcs, Ha ocHoBaHUU DenepalibHOro
3akoHa Poccuiickoit deneparuu ot 29 nexadpst 2012 roma Ne 273 - @3 «O06 obpazoBaHUH B
Poccuiickon ®@enepanun».

CornacHo pelictBytomieMy basucHomy yueOHOMY mutany pabouas nmporpamma st 10-11-x
KJIACCOB IpeaycMaTpuBaeT ooy4deHue Ouonoruu B oobeme 1 yaca B Hezento, Bcero 69 yacos, TO
ectb 35 B 10 kitacce u 34 B 11 knacce.

N3ydyenne OMoa0oruu Ha CTYIIEHH OCHOBHOTO 00IIIero 00pa3oBaHus HAIIPaBJICHO Ha
JOCTH)KEHME CIETYIOLIMX LIeJIeH:

e OCBOCHME 3HAHUN O OMOJOTMYECKUX CHCTeMaXx (KJIETKa, OpraHu3M, BU, SKOCUCTEMA);
UCTOPHH Pa3BUTHUSI COBPEMEHHBIX MPECTABICHUI O KUBOW MPHUPOJIE; BBIIAIOIINXCS OTKPBHITUSX B
OMOoJIOrMYecKol HayKe; poid OMOJIOrHYEeCKOl HayKu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOM
KapTUHBI MUPA; METOJaX HAYYHOr'O MO3HAHUS;

e OBJIAJICHUE YMEHUSIMHU O0OCHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKOM JAEATEIBbHOCTH JIFOAEH, PAa3BUTUI COBPEMEHHBIX TEXHOJIOIUI; TPOBOAUTH
HaAOJIIOICHHS 32 SKOCUCTEMaMHU C LEJIbI0 UX ONMHUCAHUS U BBISIBICHUS! €CTECTBEHHBIX U
AQHTPONOTreHHBIX U3MEHEHUN; HAaXOAUTh U aHAJIM3UPOBATH HH(POPMAIIHIO O )KUBBIX 00BEKTaX;

e pa3BUTHE MIO3HABATEJILHBIX UHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B IIPOLIECCE U3YUECHMSI BHIAAIOLIMXCS JOCTUKEHUN OMOJIOrMH, BOIIEIIINX B OOLIEYEI0BEYECKYIO
KYJIBTYPY; CIIOKHBIX U IIPOTUBOPEUMBBIX MTyTeH pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3IJIAI0B, UIEH,
TEOpuil, KOHUENIN, pa3IMYHbIX TUIIOTE3 (O CYUTHOCTH U MPOUCXOKIECHUH KU3HHU, YEJIOBEKA) B
X07ie paboThI ¢ Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALINH;

e BOCHHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHMSI KUBOU MPUPOJIBI,
HEO0OXOMMOCTH OEPEIKHOT0 OTHOILICHHUS K IIPUPOTHON cpejie, COOCTBEHHOMY 3/10POBBIO; YBaXKECHUS
K MHEHHIO OIMOHEHTa IIPH 00CYXKIE€HUU OMOTOTHYECKUX MPOOIIEM;

e HCII0JIb30BAHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI B ITOBCEIHEBHOM KU3HU IS OLICHKU
MIOCJIEICTBUN CBOEH JEATEIbHOCTH 10 OTHOUICHUIO K OKpPYKAIOLIEH cpeae, 310pOBbI0 IPYTUX
Jroiel U COOCTBEHHOMY 3/I0POBBIO; 00OCHOBAHUS M COOIOICHUS MEP PO UIAKTUKA

3a00JIeBaHUMA.



1.3. Ilnanupyemble pe3yJibTaThbl 0CBOEHHUS YUALIMMHCS 00pa3oBaTebHOI
NPOrpamMMmsbl:

TpeboBanus Ha 0a30BOM YpOBHE HAIIPABJIEHbBI HA PEAJIM3ALIUIO JEATEIbHOCTHOIO, ITPAKTHKO -
OPUEHTUPOBOYHOI'O U JMYHOCTHO OPUEHTUPOBAHHOI'O MOJIXO/I0B: OCBOCHHUE YUAIIUMUCS
MHTEJUICKTYaIbHOM 1 MPaKTUYECKOM AesITebHOCTH; OBJIQJICHUE 3HAHUSAMHU U YMEHUSIMH,
BOCTPEOOBAHHBIMU B ITOBCEIHEBHOM KU3HHU, MO3BOJISIONIMMHA OPHEHTUPOBATHCS B OKPYKAIOIIEM
MUpE, 3HAUMMBIMU JUJISI COXPAaHEHUS OKPY>KaroIIel cpebl U COOCTBEHHOT O 3/I0POBbsI

B pesynbpraTe nzyuenust 6uonoruu Ha 0a30BOM YPOBHE yUEHUK JODKEH

3HaTh/ HOHUMATH:

e OCHOBHBIE MOJIOKEHUSI OMOJIOTUYECKUX TEOpUH (KJIeTOYHAs, SBOIIOIMOHHAs Teopus Y.
Hapeuna); yuenus B.1. Bepraackoro o 6uocdepe; cynuocts 3akoHOB ['.Menaens,
3aKOHOMEpPHOCTEN U3MEHUHUBOCTH;

e cTpoeHHe OMOJIIOrMYECKUX O0bEKTOB: KJIETKH; T€HOB U XPOMOCOM; BHJIa U SKOCUCTEM
(cTpykTypa);

e CYyIIHOCTH OMOJOTHYECKHX MPOIECCOB: pa3MHOXKEHHUE, OIJIOJJOTBOPEHUE, IeiCTBHE
HCKYCCTBEHHOI'O M €CTECTBEHHOI'0 0TOOpa, (opMHUPOBaHKE ITPHUCIIOCOOIICHHOCTH, 00pa30BaHUE
BUJIOB, KPYTOBOPOT BELIECTB U MPEBPALLEHHs SHEPTUU B IKOCcHCcTeMax u duocpepe;

e BKJIAJ] BBIIAIOIIUXCS YICHBIX B Pa3BUTHE OMOJIIOTMYECKON HAYKH,

YMmeTh:

e O0BSCHATH: POJIH OMOJIOTUU B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHUS; BKIIA]]
OMOJIOTHYECKUX TEOpUH B (DOpMHPOBaHUE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA;
€IMHCTBA )KUBOW U HEXKUBOW TTPUPOIBI, POJICTBO )KHBBIX OPraHU3MOB; OTPUIIATEILHOE BIMSHUE
AJIKOT OJI5l, HUKOTHHA, HAPKOTUYECKHUX BEILIECTB HA Pa3BUTHE 3apO/IbIIla YEIOBEKA; BIUSHUE
MyTareHoB Ha OpraHU3M YeJI0BEKa, IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MbI; B3aUMOCBSI3U
OpPraHU3MOB U OKPY>KAIOIIEH Cpefibl; IPUYMHBI 3BOJIOLIUH, U3MEHSAEMOCTH BUJI0B, HAPYIIEHUH
pPa3BUTHUS OPraHU3MOB, HACJIEICTBEHHBIX 3a00IeBaHM, MyTalluid, yCTOWYUBOCTH U CMEHBI
HKOCHUCTEM; HEOOXOAMMOCTH COXPaHEHUSI MHOI000pa3usl BUJ10B;

e peIaTh 3JIEMEHTapHbIe OMOJIOTMYECKUE 3a4aUl; COCTaBISATh 3JIEMEHTAPHBIE CXEMBbI
CKpEUIMBAHUS U CXEMBbI IIEpEeHOCca BELIECTB U SHEPrUU B IKOCUCTEMAX (LIeNH MUTaHus);

e OIMCHIBATh 0COOEH BHUJIOB 110 MOP(HOJOTHIECKOMY KPHUTEPHUIO;

e BBIABJISITH MPHUCIIOCOOJICHHSI OPraHU3MOB K Cpeie OOMTaHUs, ICTOYHUKU MyTarcHOB B
OKpy>KaroIel cpeae (KOCBEHHO), aHTPONOréHHbIE M3MEHEHHS B 9KOCHCTEMaX CBOEH MECTHOCTH ;

e CpaBHHUBATh: OMOIOTHYECKHE O0BHEKTHI (XUMUYECKUI COCTaB TEIN KUBOW U HEKUBOU

NpUupoOabl, 3apOAbIIIN YCIOBCKA U APYTUX MJICKONHUTAOIIHNX, TPUPOAHBIC SKOCUCTEMBI U



arpodKOCUCTEMBI CBOEH MECTHOCTH), IPOIIECChI (ECTECTBEHHBII M HCKYCCTBEHHBINA O0TOOD, MTOJI0BOE
u Oecrosioe pa3MHOXKEHNE) U JIENaTh BEIBOJIBI HA OCHOBE CPAaBHEHHS,

e AHAIM3WPOBATH U OICHUBAThH PA3HbBIE THIIOTE3bI CYIIHOCTH YKH3HU, TPOUCXOKICHHE
JKU3HU U YeJIOBEKA, TJI00AIbHBIC YKOJIOTMYECKUE MPOOIEMBI M TYTH UX PEIICHUS, ITOCISICTBUS
COOCTBEHHOM JIESITEILHOCTH B OKPYKaIOIIEH cpeje;

e M3y4YaTh U3MEHEHHS B SKOCHCTEMaX Ha OMOIIOTHYECKUX MOJIETISX;

e HaXOJUTh HH(OPMAIHIO O OMOIOrHYECKUX 00BEKTaX B PA3IMYHBIX HCTOYHHKAX
(Y4eOHBIX TecTax, CIPaBOYHUKAX, HAYUHO- MONYJISIPHBIX U3IaHUIX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
HuTepHeT- pecypcax) M KPUTHIECKHU €€ OIlCHUBATH;

e HCIIOJIb30BATh TPHOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOH e TEIIbHOCTH U
MTOBCETHEBHOM KU3HU:

JUTSE COOJTFOICHHSI Mep MPO(GHIAKTUKH OTPABIICHUH, BUPYCHBIX U APYTHUX 3a00ICBaHUIHA,
CTPECCOB, BPEAHBIX ITPUBBIYCK; MTPABIII TIOBEICHUS B IPUPOTHOM CPEIE;

OKa3aHUsl TIEPBOU MTOMOIIN IPU MPOCTYIHBIX U IPYTHX 3a00JIEBAHUSX, OTPABICHUH
MUIIEBBIMH MPOTYKTaMHU;

OLIEHKH STHYECKHX aCIIEKTOB HEKOTOPBIX UCCIECIOBAHUI B 00JIaCTH OMOTEXHOJIOTUU

PaGouas nmporpamMma npeaycMaTpruBaeT HEKOTOPbIE U3MEHEHHUS: Y BEINYEHO KOJIMUECTBO
9qacoB Ha n3ydeHue TeM: « OCHOBBI IIUTOJIOTHIY», «OCHOBBI TeHETUKMY», «[ CHEeTHKa YellIoBeKay, 3a
CUET COKpAIIEHHs YaCOB Ha U3Y4EHHE TeM «DBOIIOUsD», «Pa3zMHOKEHUE ¥ HHIUBHIYaIIbHOE
pa3BUTHE OPraHU3Ma » , TaK KaK dTOT MaTepra YaCTUYHO U3Y4aeTCs B MPEAbIIyIINX pa3enax, a
TaK ke B 8 1 9 kiaccax .

JINYHOCTHBIMH pe3yJIbTATAMHU OCBOCHHUS BBINYCKHHUKAMU CTapIIeh MIKOJIbI Kypca
Oouosiorny 6a30B0ro ypoBHs SIBJISIFOTCS:

1) peanmu3anuy STHIECKUX YCTAHOBOK 0 OTHOIICHUIO K OMOJIOTUYECKUM OTKPBITHSIM,
MCCIIEZIOBAHUSAM U UX PE3yJIbTaTaM;

2) mpu3HaHUs BHICOKOW I[EHHOCTH KM3HH BO BCEX €€ MPOSBIICHUIX, 3J0POBbS CBOETO U
JIPYTHUX JIIOJEH, peau3aiii yCTaHOBOK 3I0POBOT0 00pa3a KU3HU;

3) copMHUPOBAHHOCTH TTO3HABATEILHBIX MOTHBOB, HAIIPABICHHBIX HA TIOJyYE€HUE HOBOTO
3HAHHS B 00J1aCTH OMOJIOTHH B CBSI3U ¢ OyyIel nMpohecCHOHATbHOM MeATeIbHOCTBIO UITH
OBITOBBIMU TPOOIIEMaMU, CBSI3aHHBIMU C COXPAaHEHUEM COOCTBEHHOTO 3/I0POBbS U IKOJIOTUYECKOM
0€30I1acHOCTH.

MeTanpeaMeTHBIMHU Pe3yJIbTATAMHU OCBOCHHUS BBINTYCKHHUKAMU CTaPIICH MKOJIBI 0230BOTO
Kypca OMOJIOTHH SBIISIOTCS:

1) oBnajieHre COCTABISIONIMMH HCCIIEI0BATEIHCKONW U IPOCKTHOM eI TebHOCTH, BKIFOYAs

YMCHHA BUACTDH HpO6J’I€My, CTaBUTb BOIIPOCHI, BBIIBUI'aTh T'MIIOTE3bI, 1aBATh OIIPCIACICHUA



MOHATHUSM, KJIaCCUPHUIIMPOBATh, HAOMI01aTh, IPOBOIUThH HKCIIEPUMEHTHI, J€1aTh BHIBOBI U
3aKIIIOYEHHS, CTPYKTYPHPOBATh MaTepra, O0bsICHITh, TOKA3bIBaTh, 3aIIUIIATh CBOU HJIEH;

2) ymeHus paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOrHYECKOM nH(OpMALIUK: HAXOIUTh
OMOJIOrMYEeCcKyI0 HH(POPMALIMIO B PA3JIMYHBIX HCTOUYHUKAX (TEKCTe yueOHMKa, HAyYHO-TIOMYJISIPHOM
IUTEepaType, OMOIOTNYECKIX CIOBAPSX U CIIPAaBOYHUKAX ), aHAIM3UPOBATh U OIICHUBATH
uH(popMaIuio, mpeodpa3oBrIBaTh HHPOPMALIHIO U3 OAHON (OPMBI B IPYTYIO;

3) cnocoOHOCTh BHIOMPATH 1EJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOUX JICUCTBUSAX U
MOCTYNKaX MO OTHOIICHHIO K )KMBOW MIPUPOJIE, CBOEMY 370POBBIO U 3/JOPOBBIO OKPY)KAIOIIHX;

4) yMeHHNs aJieKBaTHO UCIIOJIb30BaTh PEUEBBIE CPEACTBA )i AUCKYCCUU U apIyMEHTAINH
CBOEH NO3ULMHU, CPABHUBATH Pa3HbIE TOUKHU 3PEHUS, ApIYMEHTHUPOBATh CBOIO TOUKY 3pEHUS,
OTCTauBaTh CBOIO MO3ULHIO.

IIpeamMeTHBIMH pe3yibTATAMM OCBOEHUS BBIMTYCKHUKAMH CTaplleil MIKOJIbI Kypca
Ouosiornu 6a30B0Oro ypoBHS SIBJISIFOTCS:

B no3nasamenwnoii (unmennekmyanvnoii) cgepe:

1) xapakTeprcTHKa Colep)KaHusl OMOJOrMYEeCKUX TEOPHH (KJIeTOYHAas!, YBOIIOIMOHHAS
teopust [lapBuHa); yuenus BepHaackoro o 6uocdepe; 3akoHOB MeHielIs1, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIaJa BHAAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKHU;

2) BbI/IETICHNE CYIIECTBEHHBIX MPU3HAKOB OMOIOTHYECKIX 00 BEKTOB
(KJEeTOK: paCTUTENbHBIX U )KUBOTHBIX, 10SI€PHBIX U SIEPHBIX, TOJOBBIX U
COMaTHYECKHX; OPraHU3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX; BUJIOB, YKOCUCTEM,
o6unocdepsrr) 1 mporreccoB (0OMEH BEIIECTB, Pa3MHOKCHHE, JICTICHUE KIIETKH,

OIJIOIOTBOPEHHE, JEHCTBHE NCKYCCTBEHHOI'O U €CTECTBEHHOTO 0TOOPOB,
(opMHpOBaHUE MPHCIIOCOOIECHHOCTH, 00pa30BaHKEe BUI0B, KPYTOBOPOT BEIIECTB U MPEBPAIICHUS

SHEPrUU B FKOCUCTEMaX U Ouocdepe);

3) oObsicHeHue poiu Onosioruu B (GOpMUPOBAHUN HAYYHOT'O MUPOBO33PEHUS; BKIIa1a
Ouonornyeckux Teopuit B GOpMUPOBAHHE COBPEMEHHOM €CTeCTBEHHO- HayYHON KapTUHBI MUPA;
OTPHULIATEIBHOIO BIUSHUS AJIKOI0JIsl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB Ha pa3BUTHE YETIOBEKA;
BJIMSIHUSI MYTareéHOB Ha OPraHu3M 4eJIOBeKa, IKOJIOTHYeCKUX (PaKTOPOB HAa OPraHU3MBL;

MPUYUH 3BOTIOIHH, U3MEHIEMOCTH BUAOB, HAPYIICHU pa3BUTHUS OPraHU3MOB, HACJIECTBEHHBIX
3a00JIeBaHUH, MyTalllid, yCTOWYHMBOCTH U CMEHBI 3KOCHCTEM;

4) mpuBeeHUE 10Ka3aTeIbCTB (ApryMEHTALMs1) €AUHCTBA )KUBOM U HEXUBOM NPUPOIbI,
POZICTBA JKUBBIX OPraHM3MOB; B3aUMOCBSI3€H OPraHU3MOB U OKPY KaIOIel cpesibl; HE0OXOAUMOCTH
COXpaHEeHUsI MHOT000pa3us BU/IOB;

5) yMeHue 1MoJib30BaThCsl OMOIOTHYECKON TEPMUHOJIOTHENH U CUMBOJIMKOM;



6) pelieHne 1eMEeHTapHBIX OMOIIOTHYECKHUX 3a/1a4; COCTaBJICHHUE AJIEMEHTAPHBIX CXEM
CKpEUIMBAHUS U CXEM IIEPEHOCA BELECTB U SHEPTUU B SKOCHCTEMAaXx (LleMH MUTAaHUS);

7) onricanue 0coOeit BUAOB 1O MOP(OIOTHIECKOMY KPUTEPHIO;

8) BBIABJIEHUE U3MEHUUBOCTH, IPUCIIOCOOIEHUI OPraHu3MOB K cpefie 0OMTaHuUs,
MCTOYHMKOB MYTareHOB B OKpYXarollel cpelie (KOCBEHHO), aHTPOIIOI'€HHbBIX U3MEHEHUN B
HKOCUCTEMAaX CBOECW MECTHOCTH; U3MEHEHHU B 3KOCHCTEMaX Ha OMOJIOIrMYECKUX MOJEIX;

9) cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUN COCTaB TEJ )KUBOW U HEKUBOKN
MPUPOJIBL, 3aPOJIBIII YETIOBEKA U JPYTHX MIICKOMUTAIOIMINX, TPUPOAHBIE SKOCUCTEMBI U
arpo3KOCUCTEMBI CBOEH MECTHOCTH), IPOLIECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBINH OTOOPHI,
I10JI0BOE U O€CIoyIoe pa3MHOKEHHUS) U (POPMYJIMPOBKA BBIBOJIOB HA OCHOBE CPaBHEHHS.

B yennocmmno-opuenmayuonnoii cepe:

1) aHanM3 M OLEHKA pa3iIMYHbIX THIOTE3 CYIIHOCTH )KU3HH, IPOUCXOKICHHUE YeTIOBEeKa U
BO3HUKHOBEHME KU3HHU, IT100aIbHBIX SKOJIOIMYECKUX MPoOIeM U IMyTel UX pelieHus, Nocae CTBUN
COOCTBEHHOM AEATENLHOCTU B OKPY)KaIOLIeH cpesie; Ornonornueckoi HHPOpMaLuY, IOTydaeMon 13
pa3HbIX HCTOYHUKOB;

2) OIICHKA STHYECKHUX aCIIEKTOB HEKOTOPBIX MCCIICIOBAHKI B 00JIACTH OMOTEXHOJIOTUH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHHE, HAIIPABJIIEHHOE U3MEHEHNE F'€HOMA).

B cghepe mpyooeoii deamenvrnocmu: oBnaieHuE yMEHUSIMU U HaBbIKAMH MTOCTaH OBKHU
OMOJIOTMUECKUX IKCIIEPUMEHTOB U OOBSICHEHHS UX PE3yJIbTaTOB.

B cepepe pusuueckoii deamenvnocmu: 060CHOBaHUE U COOIOIEHNE Mep TPOPUTAKTUKA
BHUPYCHBIX 3a00JI€BaHUI, BpEAHBIX IPUBBIUYEK (KypeHUEe, yoTpeOIeHne alKorois, HApKOMaHus);
MIpaBUJI IOBEJEHUS B OKpY>Kalolleil cpene.

2.2. Coaep:xxanue y4eOHOM NporpaMmsl

2.2.ConepxaHue Kypca
PA3JIEJI 1. buonorus kak Hayka. MeToJibl Hay4yHOro no3HaHus (4 yaca)

Tema 1.1. Kpatkas ucropus pa3BuTis ouonoruu. MeToasl uccienoBanus B Ononoruu (2 daca)
OObeKkT u3yueHus 6uosorun — >xuBas npupona. Kpatkas uctopust pazBuTHst 6Moaoruu. Meroisl
uccliefioBaHus B 6uonoruu. Poib Onosnornyeckux Teopuit, ujaei, runores B popMUpOBaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.

Tema 1.2. CymHoCTb U3HU U CBOMCTBA )KMBOT'0. Y POBHM OpraHU3allMM )KMBOM MaTepuu (2 Jaca).
CylIHOCTB U3HU U CBOMCTBA )KMBOr'0. Y POBHU OpraHU3alllM )KUBOU MaTepuu . buonozuueckue
cucmemol. MeTOIbI TO3HAHMS JKUBOW TPUPOJIBL.

Hemonctpanus [Toprpers! yueHbix. CxeMbl: «CBsi3b OMOJIOTHMU € IPYTUMHU HaykamMny, «Crucrema
OMOJIOrNYeCcKUX HayK», «bruojgornyeckrue cucTeMbl», « Y pOBHH OPraHU3aLUU KUBOU IPUPOIBI»,

«CBoiicTBa )KUBOU MaTcpumn», ((MGTOJIBI MO3HAHUS KUBOU MpUpOABD).



PA3JIEJI 2 Knetka (10 yacoB)

Tema 2.1. Metonp! iutosiorun. Knerounas teopust (1 yac)

PasButue 3nanmii o knerke (P. vk, P. Bupxos, K. bap, M.Il1netioen u T.lllsann). Knerounas
TEOPHS U €€ OCHOBHBIE MOJ0KEHUA. POJIb KJI€TOUHON TEOPHUH B CTAHOBJIIEHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOUN KapTHUHBI MUpa. MeTo1bl IIUTOIOTUH.

Tewma 2.2. Xumuueckuii coctaB KJIeTkH (4 daca)

XUMHUYECKHI cocTaB KiIeTKU. Heoprannueckue u OpraHn4eckue BEIecTBa U UX PoJib B KIETKE.

1 KypcuBoM B TEKCTE BBIJICIICH MaTeprall, KOTOPHIN MOJICKUT U3YIEHUIO, HO HE BKIIIOUACTCS B
TpeboBaHUS K YPOBHIO MMOATOTOBKH BBITTYCKHHKOB.

Tewma 2.3. Ctpoenue kietku (3 vaca)

Crtpoenue kneTku. OCHOBHBIEC YaCTH M OPTaHOUBI KIETKU, UX (PYHKINU; dyKapUOTHUECKUE U
npokaproTuieckue kieTku. CTpoeHue u GyHKIHUHA XPOMOCOM.

Tewma 2.4. Peanuzanus HacnencTBeHHON nHpopMmanuu B kietke (1 gac)

JIHK — Hocurens HacaenctBeHHOW nHpopmanuu. Y isoerue monekyisl JJHK B knetke. 3nauenue
MOCTOSIHCTBA YUCIa U (OPMBI XpOMOCOM B KieTkax. I'eH. I'enerndeckuii koa. Poib reHoB B
OuocuHTe3e Oenka.

Tewma 2.5. Bupycsl (1 gac)

Bupycer. OcobeHHOCTH CTPOCHHS U pa3MHOKEHHUS. 3HAUCHHUE B TIPUPOJIC U )KU3HU YeTIoBeKa. Mepsl
npo(UITAKTHKU PacpOCTpaHEeHUs BUPYCHBIX 3a0oneBanuil. [Ipodpunaktuka CITHN1a.
JleMoHcTpanus

Cxembl, TaOauIBl, (pparMeHThl BUIE0(PHIEMOB U KOMITBIOTEPHBIX TTporpamm: «CTpoeHu €
MoJIeKy bl Oenkay, «Ctpoenue monekybl JJHK», «Ctpoenune monekynsr PHK», «Ctpoenne
KJIETKN», «CTpOEHUE KJIETOK MPOKAPHOT U FYKaproT», «CTpoeHne BUpyca», « XpOMOCOMBI»,
«XapaKTepUCTHUKa TeHa», «Y nBoeHne MoJekyiasl JTHK.

JlaGopaTopHble U IpaKTUYECKUE PadOThI

HabmoeHne KIeTok pacTeHui U )KUBOTHBIX [TOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpernapaTax u
WX OMUCAHUE.

CpaBHEHHE CTPOCHHS KJIETOK PACTCHHUH U )KUBOTHBIX.

[IpuroroBienue U onucaHue MUKPOIPENapaToB KIETOK pacTEHUH.

PA3IEJI Opranusm (19 yacos)

Tema 3.1.

Opraansm — eauHoe 11es10e. MHOrooOpas3ue )KUBbIX Opranu3MoB (1 gac)

Opranusm — eauHoe 1emnoe. Maoroodpasue opraHn3MoB. OHOKIETOUYHbIE, MHOTOKJIETOYHBIE U
KOJIOHUAJIbHBIE OPTaHU3MBI.

Tema 3.2.



OOMeH BelIeCcTB U MPEBpaIeHUs SHEPTUH — CBOMCTBO KUBBIX OPraHU3MOB (2 yaca)

OOMeH BelIeCcTB U MPEBpaIEHUs SHEPTUH — CBOMCTBO KUBBIX Opranu3mMoB. Oco0eHHOCTH 00MeHa
BEIIECTB y PACTCHUM, )KUBOTHBIX, OaKTEpHi.

Tewma 3.3. Pazmuoxenue (4 aca)

Pa3sMHOXkeHHE — CBOWMCTBO OpraHu3MoOB. JleneHne KJIeTKh — OCHOBA pOCTa, pa3BUTUS U
pa3MHOXKeHUs1 opranu3moB. [1ooBoe u Oecronoe pa3MHOXKEHHE.

OnnonoTBopenue, ero 3HaueHue. VICKyCCTBEHHOE OINBUIEHHE Y PACTEHHUH U OIJIOIOTBOPEHHE Y
KUBOTHBIX.

Tewma 3.4.

WNuauBuayanbHOe pa3BUTHE OpraHu3ma (oHToreHes) (2 yaca)

WuauBuayanbHOe pa3BUTHE Opranu3ma (oHTorenes). [IpuuuHbl HapylIeHHUid pa3BUTHS OPTaHU3MOB.
WuauBuayanbHOE pa3BUTHE yenoBeKa. PenponyktuBHoe 310poBwe. [locnencTBus BiusHUs

AJIKOT OJ15, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HA Pa3BUTHE 3aPO/IbIIIIa YEIOBEKA.

Tewma 3.5. HacnencTBeHHOCTh M MN3BMEHUYHMBOCTD (7 4acoB)

HacnencrBeHHOCTh M MU3MEHYMBOCTh — CBOMCTBA OPraHU3MoOB. I'eHeTnKa — Hayka o
3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U U3MEHYUBOCTH. I'. MeHenb — OCHOBOIOJI0KHUK
reHeTHKHU. [ 'eHeTnueckasi TepMUHOJIOTHS U CHUMBOJIMKA. 3aKOHOMEPHOCTH HACJIEIOBaHUS,
ycTaHoBJeHHBbIE I'. Menaenem. XpoMOCOMHas TEOpHsl HACaeACTBEHHOCTH. COBpEMEHHBIE
MIPEJICTABJICHUSI O TE€HE U T€HOME.

HacnencreenHnasi 1 HeHaceICTBEHHAs: K3MEHUUBOCTh. BiusiHMe MyTareHOB Ha OPraHU3M YelOBeKa.
3HavyeHNE TeHETUKH ISl MEAUITUHBI U ceneknun. HacnenoBanue mpu3HakoB y uenoBeka. [lomoBsie
xpomocombl. CrenseHHoe ¢ moyioM HacienoBanue. Hacnencteennbie 00J1e3HU YeI0BeKa, UX
MPUYUHBI U IPOPHITAKTHKA.

Tema 3.6.

I'enernka — Teopernyeckas ocHoBa cenekuuu. Cenekuus. buorexnomnorus (3 yaca)

['enernka — Teopernyeckas ocHoBa cenekuuu. Ceneknus. Yuenne H.M.BaBunosa o nentpax
MHOT000pa3ust ¥ MPOUCXOKACHUS KYJIbTYPHBIX pacTeHHil. OCHOBHBIE METOJIbI CEICKIUU:
rUOpUIM3AIs, UCKYCCTBEHHBIN 0TOOP.

buorexHosorus, ee JOCTUKEHUS, IEPCIEKTUBBI Pa3BUTHS. DTUUECKUE ACIIEKThl Pa3BUTHS
HEKOTOPBIX UCCIIENOBAaHUI B OMOTEXHOIOTUH (KIIOHHPOBAHUE YETIOBEKA).

JlemoHCTpanus

Cxembl, TabauIel, (hparMeHThl BHICO(DUIEMOB U KOMITBIOTEPHBIX MTporpamm: « MHoroobpaszue
OopraHuzMoB», «OOMEeH BeIleCTB U MPEeBpalleHusi SHEPTUH B KiIeTKe», «DoTocuHTe3», «/lenenue
KIIETKH (MHUTO3, Mei03)», «CrocoObl 6ecmonaoro pasMHoxKeHus», «I[10I0BbIE KIETKHY,

((OHHO)IOTBOpeHI/Ie y paCTeHI/Iﬁ " )KUBOTHBIX), «I/IH)II/IBI/II[yaJ'II)HOC Pa3BUTHUC OpraHu3Ma,



«MonorubpuaHoe CKpemuBanuey, «Iurud-puanoe ckpeumBanuey, «Ilepekpect XxpoMmocom»,
«Henonnoe nomunupoBanuey, «ClemniieHHoe HacnenoBanue», «HacienoBanue, ClienieHHOE ¢
nosiom», «HacnencrBennsie 00e3HN UenoBekay, «BiausHue aakoroan3Ma, HApKOMaHUHU, KypPEHUS
Ha HACJIEICTBEHHOCThY, «MyTanumny, «MoauduKanoHHast U3MEHYUBOCThY, «L{eHTphI
MHOT000pa3us U MPOUCXOKICHUS KYIbTYPHBIX pacTeHuit», «ICKycCTBEHHBII 0TOODPY,
«I'nbpuauzamusy», «MccaenoBanus B 00JaCTH OMOTEXHOJIOTHHY.

JlabopaTopHbIe 1 TpaKTHYECKHE PaOOTHI

BrisiBrieHr € TPU3HAKOB CXOCTBA 3aPOBIIIEH YeIOBEKA U JPYTUX MIICKOIUTAIOIINX KaK
JI0KA3aTelIbCTBO UX POJICTBA.

CocraBneHue NpoCTEUIIINX CXEM CKPEIUBAHMUS.

Pemenue 3neMeHTapHbIX T€HETUYECKUX 3a/ay.

BrIsiBiIeHEe HCTOYHUKOB MYTareHoOB B OKpYXKaroliei cpene (KOCBEHHO) U OIIEHKa BO3MOMXKHBIX
MOCJICICTBUM WX BIUSHUS HA OPraHU3M.

AHanm3 U OIleHKa STUYECKUX ACTEKTOB Pa3BUTH HEKOTOPHIX MCCIEA0BAaHUN B OMOTEXHOJIOTHH.
PA3JIEJI 4 Bun (20 gacoB)

Tema 4.1. VcTopus 3BONMIOIMOHHBIX UeH (4 yaca)

Ucropus sBomonnonHbIX uaeil. 3uauenue pador K. Jlunnes, yuenus XK. b. Jlamapka,
sBosoMoHHOM Teopun Y. J[apBuHa. Posb 3BoIOIIMOHHOM Teopun B HYOPMUPOBAHUN COBPEMEHH Oif
€CTECTBEHHOHAYYHOI KapTHHBI MHUpA.

Tewma 4.2. CoBpeMeHHOE 3BOJIOLHOHHOE yueHue (9 yacon)

Bun, ero kpurepun. [Tomymsiiust — CTpyKTypHasi €IMHUIIA BUAA, SAMHHUIA YBOIOIUH. [[BrOKyIITHE
CHJTBI DBOJTIOIUH, UX BJIMSIHUE HA TeHOPOH T Tony sy, CHHTETHYECKasi TEOPHs dBOJOIIAH.
PesynbraTel sBomonun. CoxpaneHrne MHOr000pa3us BUI0OB KaK OCHOBAa YCTOMYMBOTO Pa3BUTHUSA
ounocdepsr. [Ipuunnbt

BBIMHpaHUs BUAOB. bruonornyeckuii mporpecc u 6MOIOTHYECKHI perpecc.

Tema 4.3. IIpoucxoxaeHue xxu3Hu Ha 3emie (3 yaca)

['unore3s! mporcxokaeHus Ku3HU. OTINYUTENbHBIC TPU3HAKH JKUBOTO. Y CIIOKHEHUE KUBBIX
OpPraHu3MOB Ha 3eMJI€ B IPOLIECCE IBOJIIOLIUH.

Tema 4.4. Tlpoucxoxaenue yenoBeka (4 yaca)

['unore3sl mporCXOXKIeHUs YyenoBeKa. JlokazaTeabCcTBa poJICTBA YEJIOBEKAa C MIIEKOIUTAIOIIUMHU
JKUBOTHBIMH. DBOJIIOIMA YeJoBeKa. [IponcxoxkaeHne yeioBeyecKkux pac.

JemoHCTpanus

Cxempbl, TaOIHIIbI, PparMeHTHl BU1E0(OUIBMOB U KOMITBIOTEPHBIX MporpaMM: «Kputepuu Buaay,
«[Tonynsmus — CTPYKTypHas €IMHULIA BUIA, €AMHHUIIA BOJIIOLIMNY, «/IBIKYIIME CHITbI

OBOJIIOLIUN), «Bo3HUKHOBEHME U MHOFOO6paSI/IC HpHCHOCO6J’I€HHﬁ Y OpraHnu3mMoB», (<O6p2130BaHI/IC



HOBBIX BHJIOB B IIPUPOJIE», «IBOIIOLHUS PACTUTEIBHOIO MUPaAY, « IBOJIOIHS )KUBOTHOTO MUPAY,
«Penkue u ucueszarouire BUib», «@opMbl COXPAHHOCTH UCKOIMAEMbIX PACTEHUHN U JKUBOTHBIX,
«/IBmxymme cuiibl anTponorenesay, «lIpoucxoxnenue yenosekay, «[Ipoucxoxnenne
YEeIIOBEYECKHUX PAC.

JlabopaTopHble U IPaKTHYECKHE PAa0OTHI

Onucanne ocobeii Bua 1o MOp(oIOrHuecKoOMy KPUTEPHUIO.

BrisiBiIeH e N3MEHYHBOCTH Y 0COO€H OJTHOTO BUIA.

BrisiBrieHrE TPUCIIOCOOICHHUH Y OPraHu3MOB K Cpelie OO TaHMUsI.

AHanmM3 U OlleHKa Pa3JIMYHBIX TUIIOTE3 MPOUCXOKACHUS )KU3HU.

AHanmM3 U OlleHKa Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS YEIOBEKa.

Oxckyperst MHorooOpasue BuoB. Ce30HHbIE H3MEHEHUS B TPUPO/Ie (OKPECTHOCTH IIKOJIBI).
DKCKYpPCHH MPOBOJSATCS MO0 YCMOTPEHUIO YUUTENS IPU HAIMYUHM CBOOOIHOIO BPEMEHH.
PA3JIEJI 5 Dkocucremsr (11 gacoB)

Tema 5.1. Dxonornueckue axtopsl (3 yaca)

Okonoruyeckue (HakTopbl, UX 3HAUCHHE B )KM3HU OPraHU3MOB. bruosornueckue puTMbl.
MeKBUIOBBIE OTHOIICHHUS: TAPa3UTH3M, XUIITHUYECTBO, KOHKYPEHIIUS, CHMOHO3.

Tema 5.2.Ctpykrypa skocucteMm (4 yaca)

BunoBas u mpocTpaHCTBEHHAs CTPYKTypa dkocucTeM. [IuiieBbie CBSI3U, KPYTOBOPOT BEIIECTB U
MPEeBpAILICHUs SHEPTUH B 3KocucTeMax. [IpuurHbl yCTOMYNBOCTH U CMEHBI 3KOCUCTEM.
HckyccTBeHHBIE COOOIIECTBA — arpOdIKOCUCTEMEI.

Tewma 5.3. buocdepa — rimobdanpHas 3xkocucTema (2 yaca)

buocdepa — rnodanpHas sxocucrema. Yuenue B. U. Bepranckoro o 6uochepe. Poib sxuBbIX
opranu3moB B 6uochepe. buomacca. buomorndeckuii KpyroBopoT (Ha mpuMepe KpyroBopora
yriepoja). IBorous 6uocdepsl.

Tewma 5.4.buocdepa u uenopek (2 yaca)

buocdepa u uenosek. ['mobanpHbIe SKONIOrHYECKUE IPOOJIeMBl U TyTH UX perteHus. [lociaencreus
JIeATEIIbHOCTH YEJIOBEKA B OKpYyx)aromei cpene. [lpaBuiia noseneHus B mpupoHON Cpere.
JemoHCcTpanus

CxeMmbl, Ta0IHIIbI, PparMeHThl BUACO(DUIHBMOB U KOMIIBIOTEPHBIX MPOrpaMM: « IKOJIOTHUECKUEe
(bakTOphl U UX BIUSHUE HA OPraHU3MEbD, «bronorudyeckue puTMbl», « MeKBHIOBbIE OTHOIIICHUS:
Mapa3uTU3M, XUITHUIECTBO, KOHKYPEHIIUS, CHMON03», «SIpyCHOCTh paCTUTEIILHOTO COOOIIECTBAY,
«[IumeBplie 11eNU U ceTH», « IKOJIOTUYecKasi mupaMuia», «KpyroBopoT BEIIECTB U MpeBpaICHUS
SHEPrHH B IKOCHCTEMEY, «DKOcUCTEeMay, « Arposkocuctemay, «buochepa», «Kpyrosopot
yraepona B obuochepe», «buopaznoodbpasue», «I'modanbHbIE IKOTOTHIECKUE MTPOOIEMBI»,

«[TocnencTBus AesTEILHOCTH YEJIOBEKA B Opr}KaIOHIeﬁ cpeac», <<BI/IOC(1)epa 1 4CIIOBCK»,



«3amnoBeIHUKA U 3aKka3sHuKU Poccrmy.

JlabopaTopHble U IpakTHYECKUE PabOTHl BhIsBICHNE aHTPOMOTEHHBIX U3MEHEHHI B 9KOCHCTEMAaX

CBO€Il MECTHOCTH.

CocraBieHue cxeM nepeaavyu BEIIeCTB M SHEPrUuu (IIeTei MUTaHms).

CpaBHHUTENbHAS XapaKTEPUCTUKA TPHPOIHBIX IKOCHCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.

HccnenoBanre N3MEHEHN B DKOCHCTEMaX Ha OMOJIOTMYEeCKUX MOJIENX (aKBAPHYM).

Pemenue »kon0ruyeckux 3aaad.

AnHanms u oIleHKa ITOCICICTBUI COOCTBEHHOM JCATCIIBHOCTU B 0pr>KaIOH_[ef/'I cpenc, r100aIbHBIX

HKOJIOTMYECKUX MPOOJIEM U TyTeH UX pelIeHuUs .

DKCKypcHst

EctecTBeHHbIC U HCKYCCTBCHHBIC DKOCUCTEMbI (OerCTHOCTH HIKOJ'IBI).

3akmmouenue (1 yac) PesepB Bpemenu — 5 4acos.

TemaTuyeckoe MIaHMPOBaHue Mo Ouosoruu, 10 kiaace

(1 yac B Heaes10, Bcero 34 yaca)

Ne Hazpanue Tem KommuectBo JIaGopaTopHbIe [TpakTuueckue Kontponbubie
/I POrpamMMBbl 4acoB paboThI paboThl paboThI

1 buonorus kax 3

Hayka. MeTonbl
Qy4YyHOTr'0 MTO3HAHUS.

2 Kinerka 10 2 1 1

3 Opranusm 21 4 1 1

4 Bcero 34 6 2 2

TemaTn4yeckoe mJiaHupoBaHue Mo ouosoruu, 11 Kiaace
(1 yac B HeaeJ110, Bcero 34 yaca)

Ne Hazpanue Tem KomuuectBo JIaGopaTopHbie [TpakTuueckue Kontponbubie
/I POrpamMMmBbl 4acoB 100ThI 100 TbI paboThI
1 Bun 21 3 2 1
2 DKOCHCTEMBI 13 5 1 1
3 Bceero 34 8 3 2




Jlutepatypa aasi yaurens:

1. Buosorus 5 -11 Kaccel: MporpaMMBbl JJis 00111e00pa30BaTEIbHBIX YUPEKIACHUH K
KOMILIEKTY y4eOHUKOB, CO31aHHbIX 1101 pykoBoacTBoM B. B. Ilaceunuka/aBt. Coct. I'. M.
[TansasieBa. — M.: Ipoda, 2009.

2. A.A Kamenckuit. buonorusi. O6miast Ouonoruros. 10-11 ki: yue6. [1ns o6meodpazoBart.
yupexaenuii / A.A.Kamenckuii, E.A Kpukcynos, B.B.ITaceunuk. —6-¢ u3z., crepeorur. - M.:
Hpoda, 2010—- 367 c.: un. (['pud: PekomengoBano MO PD).

3. T'oToBUMCS K €TMHOMY TOCYIapCTBEHHOMY 3K3aMeHy: buomnorus/ O6mas ouonorus. —
M.: dpoda, 2009.

5. A.A. Kamenckuii u n1p. 1000 BonpocoB u otBeToB. buosnorus: yuedHoe nocodue ais
nocTynarwimx B By3bl. — M.: KHkHBIN 1oM «YHHUBepcuTeT», 2009.

Jlutepatypa Ajsi ydanmmxcsi:

1. A.A . Kamenckuii. buonorus. O6mas 6uonorutos. 10-11 ki: yaeb. s o6meodpa3oBar.
yupexnenuii / A.A.Kamenckuii, E.A.Kpukcynos, B.B.[laceunuk. —6-e u3z., crepeornr. - M.:
Hpoda, 2010— 367 c.: un. (I'pud: PekomengoBano MO PD).

2. 'oToBUMCS K €IMHOMY T'OCYIapCTBEHHOMY dK3aMeHy: buosorus/ O6mias ouonorus. —
M.: Ipoda, 2009.

NuTtepHer pecypcesr:

1.Caiit «®ectuBaib negarornyeckux uaei « OTKpbITHI YPOK».

Festival.1l september.ru.



