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[HOACHUTEJIbHAA 3AIIMCKA

IIpenyiaraemas paboydas mporpamMma peanusyercs IpH UCIOoIb30BaHUU yueOHUKOB «buosorus. 10 knace» u «buosnorus. 11 kinace» nmox peakuuen npogeccopa
B. B. ITaceunuka. IIporpaMmma coctaBieHa B COOTBETCTBUH C TPEOOBAHUSMH K pe3yabTaTaM CPEIHEro 00IIero oopa3oBaHusi, yrBepKAeHHbIMA DeepaabHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM CPEIHEro OO0IIero o0pa3oBaHMsL.

[Iporpamma pa3paborana ¢ y4€TOM aKTyalIbHBIX 33/1a4 00y4YeHHsI, BOCIUTAHUS U pa3BUTUs oOydatomuxcs. [IporpaMMa yquThIBaeT yCIoBUs, HEOOXOUMBIE
IUIs Pa3BUTHUS JINYHOCTHBIX U [T0O3HABATEIbHBIX KAYECTB 00YJarOIUXCS.
[Tporpamma BKITI04YaeT 00513aTENBHYIO YaCTh Y4€OHOTO Kypca, n3NoxkeHHYIo B «[IpuMepHoil o0CHOBHOI 00pa30BaTeIbHOM IpOTrpaMMe 0 OMOJIOTHH Ha
YPOBHE cpeHero oouiero oopa3oBanus» U paccuntana Ha 210 yacoB. B nporpaMme copepxutcsi IpUMepHbIH epeueHb Jab0paTOPHBIX U MPAKTHUYECKUX
pa60T, HC BCC U3 KOTOPBIX 00s13aTEIbHEL JUIA BBIITIOJIHCHU . Yuurenb MOXKET BLI6paTB M3 HUX TC, IJIA NPOBCACHUS KOTOPBIX €CTh COOTBECTCTBYIOIINC YCIIOBUA B
IIKOJIE.
OcBoeHnue mporpamMMsl 110 ONOJIOTUM 00ECIIEUNBAET OBJIAJJCHUE OCHOBAMHU Y4EOHO-UCCIIEA0BATENILCKOM AEATEIbHOCTH, HAYYHBIMA METOAAMU
peLeHMs] pa3IMYHbIX TEOPETUUECKUX U IPAKTUYECKUX 3a/1a4.
N3yuenne 6M0I0ruu Ha yriiyOJI€eHHOM YpPOBHE OPUEHTHPOBAHO HA MOATOTOBKY K MOCIENYIOIEMY IPOPECCHOHATBHOMY 00Pa30BaHUI0, Pa3BUTHE
MH/IMBUYAJIbHBIX CIIOCOOHOCTEH 00yyaroImuxcs MyTeM rIyOOKoro, 4eM npeaycMaTpuBaeTcs 6a30BbIM YPOBHEM, OBJIa/IEHUS] OCHOBaMH OMOJIOTHH U METOAaMHU
HU3YUCHUS OPraHuv4CCKOro Mupa.
W3yuenue 6M010ruu Ha yriiyOoJ€eHHOM YpOBHE 0OeclieurBaeT: IPUMEHEHHUE MTOJIyUYEHHbBIX 3HAaHUH Ul peleHHs] IPAKTUYECKUX M y4eOHO-HCCIIeJ0BATEIbCKUX
3a7a4, yMEHHE CUCTEMAaTH3UPOBaTh U 0000IIaTh MOIyYEeHHBIC 3HAHNS; OBJIA/ICHHE OCHOBAMHU MCCIIEI0BATEIbCKOM NEATEIbHOCTH OHOIOTHYECKOM
HaMpaBJIEHHOCTU U IPaMOTHOTO OQOPMIICHHSI TOJYYEHHBIX PE3yJIbTaTOB.
W3yuenne nmpeamera Ha yriayO0JIeHHOM yPOBHE TO3BOJISIET (POPMHUPOBATH y 00yUYAIOIIUXCSl YMEHUE aHATH3UPOBATh, IPOTHO3UPOBATH M OIICHUBATH C IMTO3UIHH
HKOJIOTHYECKOM 0€30MMacHOCTH MOCIEICTBUS IeATEILHOCTH YeJIOBeKa B SKOCHCTEMAX.

B cucreme ecrecTBeHHO-Hay4yHOTr0 00pa30BaHMsI OMOJIOTHsI KaK yUeOHBIH MpeMeT 3aHUMAET BaXKHOE MECTO B (POPMUPOBAHUU: HAYUHOI KapTHUHbI
MUpa; QYHKIIMOHAIBHON rPaMOTHOCTH, HEOOXOAMMOM AJIs TOBCEIHEBHOM JKHM3HH; HABBIKOB 3/I0POBOT0 M 0€30I1aCHOIO I YEeJIOBEKA M OKPY’KaIOIEH Cpeibl
o0pa3a ’KHM3HH; FIKOJIOTHYECKOT0 CO3HAHUS; IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPHUPOJIE U YETIOBEKY; COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K OMOJIOTHYECKOM
nH(pOpMalKY, TOTy4yaeMON U3 pa3HbIX UCTOYHUKOB. M3ydeHune Ouosoruu co3iaeT yciaoBus st GOpMUPOBAHUS Y 00YHarOIINXCS UHTEIIEKTYaIbHBIX,
IpaXJaHCKHX, KOMMYHUKALIMOHHBIX 1 HH(POPMAIIMOHHBIX KOMIIETEHIIHH.

N3ydenue kypca «buosiorus» B crapiieil MKoJIe HapaBJIE€HHO HA PEHICHHUE CIEAYIONINX 3a4aY:
1) dopmupoBaHue cucTEMbl OMOOTHYECKUX 3HAHUIM KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHON KapTUHBI MHUPA;
2) pa3BUTHE JINYHOCTU O0YUAIOUINXCS, UX HHTEIJIEKTyaJlbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHKE, ((OPMUPOBAHHUE Y HUX TYMAHUCTUYECKUX OTHOLIEHUHN 1
HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH J1€ATEIbHOCTH;
3) BbIpaOOTKY MOHMMaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTHUN OMOJIOTHH, a TakKKe (OPMUPOBAHNE OTHOIICHUS K OMOJIOTUU KaK BOZMOXKHOM
obmactu Oyaymiei NpakTUYeCKOH e TeIbHOCTH.

Iesau 6uonoruyeckoro oOpazoBaHus B cTapiiel mikose GopMyIupyIOTCs Ha HECKOIBKUX YPOBHSX: II100aIbHOM, METAIIPeIMETHOM, TUYHOCTHOM
U TIpEIMETHOM, Ha YpOBHE TpeOOBaHMI K pe3y/bTaTaM OCBOSHHS COJIEP>KaHHS MPEAMETHBIX IPOTPaMM.

['moGanbHbIE 1IeIM OHOTOrHYecKOro o0pa3oBaHUs SIBISIFOTCS OOIIMMU JJ11 OCHOBHOM M cTapIliei MIKOJIbI U OTIPEAEIISIOTCS COLUaIbHBIMU TPEOOBaHUSIMH,
B TOM YHCJI€ U3MEHEHHUEM COLIMAIbHON CUTYalluu PAa3BUTUS — POCTOM MH(POPMALMOHHBIX NEPETrPy30K, U3MEHEHUEM XapaKTepa U CIocoO0B OOIIECHHS



Y COIIMANIbHBIX B3aMMOACHCTBHM (00BEMBI U CIIOCOOBI MOTydYeHUSI MH()OPMAIHH MTOPOKIAIOT Psii 0COOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOPOCTKOB).
Haubonee npoiyKTUBHBIMHU ISl pEIICHUA 3a/1a4 Pa3BUTHS MOIPOCTKA ABIISIOTCA COLMOMOpPATIbHAS M UHTEJUIEKTYalIbHAsl B3POCIOCTb.

[Tomumo 3TOTO, TI106aTBHBIE LIETH HOPMYTUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOr0 00pa30BaHMsl KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHus B
1[EJI0M, TIO3TOMY OHU SIBJISIFOTCS Hanbosiee 00IUMU U COIUAIBHO 3HAYHMbIMHU.

C yu€roMm BbIlI€HA3BaHHBIX MTOIX0/I0B INI00ATBHBIMHU ENSIMU OMOJIOTHYECKOTO
00pa3oBaHUs SIBISIFOTCS:
— COLHATU3ANMA 00YUaIOUINXCS KaK BXOXKJICHUE B MUP KYJIbTYpPbI U COLIMATBHBIX OTHOLICHUH, 00E€CIIEUNBAIOIIEee BKIIOYCHNE YIALTUXCS B TY UIH HHYIO
rpynmy Ju0o 0OIIHOCTh — HOCHUTENS €€ HOPM, LIEHHOCTE!, OPUEHTAIIUN, OCBAMBAEMbIX B IMPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOM TPUPO/IBI;
— NpUOOIIeHHe K [T03HABATEIBHOM KYJIbType KaK CHCTEME MM03HABATEIbHBIX (HAYYHBIX ) IEHHOCTEH, HAKOIIJICHHBIX 00IECTBOM B chepe
OMOJIOrM4YEeCKON HAYKH.
[Tomumo 3TOTO, OMOTIOrHUECKOE 00pa30BaHUE HA CTAPIICH CTYIEHH NMPU3BaHO 00ECIICYUTh:
— OPHMEHTAIMIO B CUCTEME TUYECKUX HOPM U IIEHHOCTEH OTHOCUTEIHLHO METOJIOB, PE3yJIbTaTOB U IOCTHXKEHUN COBPEMEHHON OMOJIOTHYECKON HAYKH;
— pa3BHUTHE TI03HABATEIILHBIX KAUYECTB JMYHOCTH, B TOM YHCJIE TO3HABATEIBHBIX HHTEPECOB K H3yYCHHIO OOIIMX OMOOTHYECKUX 3aKOHOMEPHOCTEH U CaMOMY
MPOLIECCY HAYYHOTO MMO3HAHMUS,
— oBJIajJleHHe y4eOHO-TT03HABATEIBHBIMH U IICHHOCTHO-CMBICIIOBBIMU KOMITIETEHTHOCTSIMU JIJIs1 POPMUPOBAHUS IMO3HABATEIHHON M HPABCTBEHHON KYJIBTYPHI,
HAyYHOTO MUPOBO33PEHHUSI, & TAKKE METO0JIOTHe OMOIOTHYECKOro SKCIIEPUMEHTA U AJIEMEHTAPHBIMU METOJaMH OMOJIOTUYECKUX UCCIIeI0BAaHUI;
— (hopMHpOBaHHUeE YKOJIOTUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOILLIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

KonngecTBo yacoB, 0TBOAMMOE HA M3ydeHHE OMOJIOTHU B CTAPILIEH MIKOJIE, 3aBUCUT OT Y4eOHOTO TUIaHa YTBEPKIEHHOTO 00pa30BaTeIbHON

opranusanueil. JlanHas pabouas mporpaMmma pacCuuTaHa Ha MPOBEACHUE 3 YaCOB KIIACCHBIX 3aHATHI B HEJICIIO MPH U3YUCHHUH MTPEIMETA B TCUCHHE JABYX JICT
(10 u 11 xmaccer). O61ee Yncino yaeOHbIX YacoB 3a 2 roaa o0y4denus coctapiser 204 4, u3 vux 102 4 (3 u B Hegento) B 10 kiacce, 102 4 (3 4 B Hexenmo) B 11
KJ1acce.

Kypcy 6monoruu Ha cTyneHu cpetHero oomero o0pa3oBaHus MPEAIIECTBYET Kype OHOIOTHH, BKITFOUAIOIIAN JIEMEHTapHBIE CBEICHUS 00

OCHOBHBIX OHosornyeckux oobekrax. Conepkanue Kypca OMOJIOTMHM B OCHOBHOM ILIKOJIE, CITYKUT OCHOBOM JJIst MU3y4EeHHUs OOIINUX OMOJOTMYECKUX
3aKOHOMEPHOCTEH, TEOpHii, 3aKOHOB, THITOTE3 B CTApIIeH IIKOJIE, TIe 0c000e 3HAUCHHE TPUOOPETAIOT

MHUPOBO33pPEHYECKHE, TEOPETUUECKUE TOHATHS.

Takum o0pa3om, cosiepkaHre Kypca OMOJIOTHH B CTapIei 1Ikosie, 00Jiee MoJIHO pacKphIBaeT 00Ire OMOJIOTHYEeCKUE 3aKOHOMEPHOCTH, MPOSIBIISOIINECS

Ha pa3HbIX YPOBHIX OPraHU3ALUH KUBOU MPUPO/IBI.

PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOI' NN

JlesaTenbHOCTh 00pa30BaTENILHOTO YUPEXkKIeH!Us 0011ero oopa3zoBaHus B 00y4eHUH OMOJIOTUH B cpe/iHeil (ITOTHOM) IKOoJIe TOJDKHA ObITh HAalpaBjieHa Ha
JOCTUKEHHE 00YJaIOIKUMUCS CIEIYIOIINUX JUYHOCTHBIX Pe3yJabTATOB!

1) peanuzanuu THUECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJIOTUYECKUM OTKPBITHSIM, UCCIICIOBAHMSIM U UX PE3yJIbTaTaMm;

2) mpu3HaHUS BBICOKOI LIEHHOCTH YKU3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbsI CBOETO U APYTUX JIIOJIEH, pealn3allii YCTAaHOBOK 3/I0POBOT0 00pasa *HU3HU;

3) chopMUPOBAHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOIyYE€HUE HOBOTO 3HAHUS B 00J1aCTH OMOJIOTHH B CBSI3U ¢ OyayIei nmpodeccuoHanbHON
NeSITeNIbHOCTHIO MJIM OBITOBBIMU MPOOJIEMaMU, CBSI3aHHBIMU C COXPaHEHUEM COOCTBEHHOTO 37I0POBbsI U AKOJIOTMYECKOM 0€30MacHOCTH.



MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHSI BHIITYCKHUKAMHU CTApIIEeH MIKOJIBI 6a30BOT0 Kypca OMOJIOTHH SIBIISTFOTCS:

1) oBageHNE COCTABIISIIOIIMMHU UCCIIEIOBATENbCKON U MPOEKTHON NEATENIbHOCTH, BKIIIOUasi yMEHUS BUJETh IPOOJIEMy, CTaBUTh BOIIPOCHI,

BBIJIBUTATh TUIIOTE3bI, JABATh ONPEIEICHUs OHATHIM, KIacCU(UIIMPOBATh, HAOIIOIATh, TPOBOIUTH SKCIIEPUMEHTHI, EJIaTh BHIBOJIBI U 3aKITFOUCHUS,
CTPYKTYpUPOBaTh MaTepual, OObSICHATD, JOKA3bIBATh, 3aLIUIATh CBOU UJIEH;

2) ymenus paboTarth C pa3HbIMU UCTOUHUKAMH OHOJIOrHYecKor MHPOPMAIIUN: HAXOJUTh OHOIOTHYECKYI0 HH(POPMAIIUIO B Pa3IHMYHBIX HCTOYHHKAX

(Texcte yueOHUKa, HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIOTHYECKUX CI0OBAPSAX U CIPABOYHUKAX ), aHATU3UPOBATh U OLIEHUBATH HH(POPMAIIHIO,
peoOpa3oBEIBATH MHPOPMAIUIO U3 OJTHON (OPMBI B APYTYIO;

3) criocoOHOCTH BBIOUPATH LIEIEBBIC M CMBICIIOBbIE YCTAHOBKH B CBOUX JCUCTBUSAX M MOCTYIKAX MO OTHOIICHHIO K )KMBOW IPUPOJIE, CBOEMY 310POBBIO U
3JI0POBBIO OKPY>KAIOIIHX;

4) ymeHHusl aJIeKBaTHO HCIIOIb30BaTh PEUEBbIE CPEJCTBA JIJISl IUCKYCCUU U apryMEHTAIMU CBOEH MO3UIINH, CPABHUBATH Pa3HbIE TOUKU

3pEeHHs, APTYMEHTUPOBAThH CBOIO TOUKY 3PEHHS, OTCTAUBATH CBOIO MO3HIIUIO.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHSI BHITYCKHUKAMU CTapIIeH MIKOJIBI Kypca OMOIoruy 6a30BOr0 YPOBHSI SBIISIOTCS:

B nosnasamenvhnoii (unmennekmyanvhoii) cgepe:

1) xapakTepucTHKa coAepx aHusl ONOJIOTHYECKUX Teopuil (KIeTo4YHasl, SBONIOIMOHHAs Teopus JlapsuHa); yuenus BepHaackoro o Ouocdepe; 3akonoB Menaens,
3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIaJa BEIIAIOUINXCS YIEHBIX B pa3BUTHE OMOJIOTHUECKON HAYKH;

2) BbIIETICHUE CYIIECTBEHHBIX MTPU3HAKOB OMOJIOTHUYECKUX O0BEKTOB (KJIETOK: PACTUTENIBHBIX U )KUBOTHBIX, TOSACPHBIX U SIIEPHBIX, TOJIOBBIX U
COMATHYECKHUX; OPTraHU3MOB: OJHOKJIETOUYHBIX H MHOTOKJICTOYHBIX; BUIOB, 9KOCHCTEM, OHOC(Ephl) U Ipo1eccoB (0OMEH BEIIECTB, pa3MHOXKECHHUE, JICTICHUE
KJIETKH, OIJIOJIOTBOPEHHE, ACHCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOT'O 0TOOPOB, POPMUPOBAHUE PUCIIOCOOICHHOCTH, 00pa3oBaHUe BUIOB, KPYTOBOPOT
BEIIECTB ¥ MPEBPAIICHUS

SHEPTHH B SKOCHCTEMaxX U ouocdepe);

3) oObsicHeHUE poiIu OMOIOTHHU B (DOPMUPOBAHUHN HAYYHOTO MUPOBO33PEHUS; BKJIaa OMOJIOTUYECKUX TEOPUid B OPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA; OTPULIATETHHOTO BIUSHHS aTKOTOJIsl, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB HA Pa3BUTHE YEIOBEKA; BIUSHUS MyTareHOB HA OPTraHU3M
YeJI0BEKa, IKOJIOTHUECKUX (DaKTOPOB HA OPTaHU3MBI; IPUYHH IBOJIOIMH, H3MEHIEMOCTH BUIOB, HAPYIIEHUI pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX
3a00NeBaHUi, MyTallUuil, yCTOWIHMBOCTH U CMEHBI 9KOCHCTEM;

4) npuBeCHNE TOKA3aTeNLCTB (ApTyMEHTAINs1) €IUHCTBA )KUBOM M HEXKUBOW MPHUPOJIBI, POJICTBA JKUBBIX OPTaHIU3MOB; B3aMMOCBSI3€H OpraHU3MOB

U OKpYXarollei cpeibl; He0OXOUMOCTH COXPaHEHHUsI MHOT000pa3usi BUJIOB;

5) ymMeHue noJib30BaThCsl OMOJIOTHYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOA;

6) pelieHue 371eMEHTapHbIX OMOJIOTHUECKUX 3aJ]ay; COCTABICHHUE IEMEHTAPHBIX CXEM CKPELMBaHMS U CXEM IEPEHOCA BEIIECTB U SHEPIMU B SKOCUCTEMAX
(uenu nuTaHuUsN);

7) onucanue oco0eil BUIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO;

8) BBISIBIICHHE H3MEHYMBOCTH, TPUCIIOCOOTICHU OPTaHMU3MOB K CpeJie OOMTaHUs, HICTOYHUKOB MYTareHOB B OKpY’Karomlen cpeie (KOCBEHHO), aHTPOITOTEHHBIX
M3MEHEHHMH B 9KOCHUCTEMaX CBOEH MECTHOCTH; U3MEHEHUH B IKOCUCTEMaX Ha OMOJIOTHYECKUX MOJIEIAX;

9) cpaBHEeHHE OMOJIOTUIECKAX 0OBEKTOB (XUMUYECKUN COCTAB TEJN KUBOW M HEXXHBOHW MPUPOJIBI, 3apPOIBIII YeJIOBEKA U IPYTHX MIICKOIHUTAIOIINX,

MPUPOJIHBIE SKOCHCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH), MPOLIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIH 0TOOPHI, TOJIOBOE M OECII0NI0e pa3MHOXKEHHUS) U
(dbopMyIHpOBKa BEIBOJIOB Ha OCHOBE CpPaBHEHHSI.

B yennocmmuo-opuenmayuonnoii cghepe:



1) AHAJIM3 U OLCHKA PAa3JIMYHBIX 'MIIOTE3 CYNIHOCTH KU3HU, IPOUCXOKICHNUC YCIIOBCKA 1 BOBHUKHOBCHHC )XU3HU, FJIOGaJIBHBIX 3KOJOTHUYCCKUX HpOGHeM

Y TIyTeH MX PEIICHMS, TIOCIEACTBUN COOCTBEHHOM IEATETLHOCTH B OKPYXKAIOIIEH cpefie; OMoIornueckoi nHpopMaIuu, morydaeMoi U3 pa3HbIX HCTOYHHKOB;
2) oleHKa 3TUYECKHUX aCIIEKTOB HEKOTOPBIX UCCIEAOBAHUI B 00J1aCTH OMOTEXHONIOTUH (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE,

HaIpaBJIEHHOE U3MEHEHHUE T€HOMA).

B cpepe mpyooeoii desmenvnocmu: OBIaICHUE YMEHUSIMH U HAaBBIKAMH TIOCTAHOBKH OMOJIOTHYECKHUX IKCIIEPUMEHTOB M O0OBSCHEHUS UX PE3yIbTaTOB.

B cpepe pusuueckoit deamenvrnocmu: 060cCHOBaHNE U COONIOACHUE MEP NMPOQPUIAKTUKI BUPYCHBIX 3a00JI€BaHMi, BPEIHBIX TPUBBIYECK

(kypeHue, ynorpebyieHue aaKoross, HApKOMaHHUsl ); IPaBUII TOBEJICHHS B OKPYKAIOIIEeH cpefe.

COHAEPXXAHUE KYPCA BUOJIOT'N
buoJsiorusi Kak KOMIUIEKC HAYK O KMBOW Npupoae
buonorus kak KOMIUIEKCHasI HayKa, METObl HAyYHOTO IMO3HAHUS, UCTIONb3yeMble B Ononoruu. Cospemennvle Hanpasienus 6 buono2uu. Poib Guonoruu B
(dbopMUPOBaHUM COBPEMEHHOI Hay4YHOI KapTUHBI MUpPA, MPAKTUYECKOE 3HaUECHUE OMOIOrMYecKUX 3HaHUH. brojgorndeckue cucTeMbl Kak MpeaMeT U3y4eHUS
OHMOJIOTHH.
CTpykTypHBIe U QYHKIHOHAIbHbIE OCHOBBI KU3HH
MomnekynspHble OCHOBBI )XU3HU. Heopranuueckue BemecTa, ux 3HaueHne. OpraHudeckre BemecTna (yriaeBoIbl, TUMUIbI, OCIKH, HYKICMHOBBIC
kucnotel, AT®) u ux 3Hauenue. buononumepsl. Jpyaue opeanuueckue sewyecmaa kiemku. Hanomexnonozuu 8 6uonocuu.
[uTosiorusi, MeTO b1 HUTOJNOTHUH. POJIb KJIETOUHOM TEOPHUH B CTAHOBJIEHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. KileTku npokaprot
1 3ykapuoT. OCHOBHBIE YaCTH ¥ OPraHOMIbI KJIETKU, UX (PYHKIHU.
Bupycbl — HexiierouHas (opma KU3HU, MEPhI MPO(PHIIAKTUKH BUPYCHBIX 3a00ICBAHHIA.
KuznenestenbHocTh kieTku. [Inmactuueckuii oomen. doTtocunTes, XemMocuHTe3. buocunres Oenka. DHepreTuueckuii oOMeH. XpaHeHue, repeaadya
U peain3anys HacjaeACTBEHHOM nHpopManuu B kieTke. ['enernueckuit kof. ['eH, reHoM. [ enomuka. BausHue HapkoeeHHblX euyecms Ha Npoyeccyvl 8 Kiemke.
Knerounsrii nuki: uatepdasa u genenue. Mutos3 u Meiios, ux 3HaueHue. COMaTUYECKUE U MOJTOBBIE KIETKH.
Opranusm
Opranusm — eanHOE LIEIOE.
KuznenestenbHOCTh Opranu3ma. Perymsius QyHkiuii opraHuzma, roMeocTas.
PasmuOXkeHMe opranuzMoB (0ecrionioe U mosioBoe). Cnocodwvl pasmHodiceHus y pacmenuti u dcugomusix. IHANBUAYaIbHOE pa3BUTHE OpraHU3Ma
(onrtorenes). [Ipuunnbl HapyIIeHU#N pa3BuTHs. PenpoayKTHBHOE 3T0POBbE YEIOBEKA; MOCIESACTBHUS BIUSHUS aJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha SMOpHOHATIBHOE Pa3BUTHUE UenoBeKa. KusHeHnHvle Yyukivl pasHvlx epynn Opeanu3mMos.
['eneTtuka, MeToabl TeHETHKHU. [ €HETHUECKash TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHocTH . Menaens. XpoMocoMHast TeOpHsi HACJIeICTBEHHOCTH.
Omnpenenenue nona. CUenieHHOE ¢ MOJIOM HacleA0BaHHE.
I'enetuka yenoBeka. Hacnencreennsie 3a001€BaHUs Y€JI0OBEKA U UX MPEIYIPEKICHNE. DTUUECKHUE aCTIeKThI B 00JIaCTH MEIUIIMHCKON TeHETHKH.
I'enorun u cpena. HenacnencreeHHas u3mMeHunMBOCTh. HacnencTeeHHas n3aMeHUMBOCTh. MyTtanuu. MyTarensl, UX BIMSHUE HA 340POBbE YEIOBEKA.
Jlomectukanus u cenekmusi. MeTos! cenekiuu. buotexnomnorus, e€ HapaBIeHHs U TIEPCIIEKTUBHI pa3BUTUs. buobezonacrnocme.
Teopus 3BoIOLUH
Pa3zButre 3BOMIONIMOHHBIX UEH, 3BoMOIIMOHHAs Teopus Y. JlapBuHa. CuHTEeTHYECKast TEOpHs HBOIOIMK. CBUAETEIHCTBA SBOJIOIMH KUBOU
npupoAbl. MUKpPOIBOIIOLMSA U MaKpO3BOIOLUs. Bun, ero kpurepuu. [lomynsauus — aneMeHTapHas €IMHUIA YBOITIOLUH. J[BUKYIIIME CUIIBI BOJIFOLIUH, UX
BIIMSIHHUE HAa TeHO(GOH I oMy, HanpasieHus 3BOTIOIIH.



MHorooOpa3ue Opranu3MoB Kak pe3yJbTaT 3BOJouH. [IpuHIuns! KiaccupuKanim, cucTeMaTiKa.

PazBuTHe XM3HU Ha 3emire

['unore3s! mpoucxoxIeHus KU3HU Ha 3emiie. OCHOBHBIE 3TAIbl BOIOIMN OPTaHUYECKOT0 MUpa Ha 3emiie.

CoBpeMeHHBbIE MTPEICTABICHHS O IPOUCXO0XKICHUH YeJI0BEKa. DBOJIIOLUS YeloBeKa (aHTponorenes). JBuxkyue cuisl anTporioreHesa. Pacel yenoBeka,
UX MPOUCXOXKICHUE U €AMHCTBO.

OpraHu3Mbl M OKpYyKawmas cpeaa

[TpucnocobaeHns OpraHu3MoOB K JICHCTBUIO HKOJIOTHUECKUX (DaKTOPOB.

buoreonenos. Oxocucrema. Paznoobpasue sxocucteM. B3auMooTHOIIEHUS TONYJISLMNA pa3HbIX BUAOB B 3KocucTeMe. KpyroBopoT BelecTs U HOTOK SHEPTHH B
HKOCHUCTEME. Y CTOMYMBOCTh M TUHAMUKA dKocucTeM. [locinencTBrst BIUSHUS JesITEIbHOCTH YelloBeKa Ha 3KocucTeMbl. CoxpaHneHne 6MopasHoo0pas3us
KaK OCHOBA YCTOHYHMBOCTH YKOCUCTEMBI.

CrpyxTypa 6nocdepbl. 3aKOHOMEPHOCTH CYHIECTBOBAaHHS OHMOC(EPHI.

Kpyzosopomwi eewyecmes 6 buocgepe.

I'moGanbHBIe aHTPOIIOTEHHBIE H3MEHEHUs B Onocgepe. [Ipo0ieMbl ycTOHYNBOTO pa3BUTHSL.

Ilepcnexmuebi pazeumus OUONOSUHECKUX HAYK.

IIpumepHBbIii NepeveHb JA0OPATOPHBIX U MPAKTHYECKUX PadoT (Ha BHIOOP yuHMTeJIs):
. Mcnonp30BaHue pa3ingHBIX METOAOB MTPH U3YyICHUH OHOJIOTUYECKUX OOBEKTOB.
. TexHuKka MUKpPOCKOIIMPOBAHUS.
. I3yuenue kj1eToK pacTeHUM U )KUBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MHUKpPOIIpENapaTax U UX OMHCAHHE.
. [IpuroroBnenue, paccMaTpuBaHUe U ONMUCAHUE MUKPOIIPENApaTOB KJIETOK PACTECHUH.
. CpaBHEeHHE CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB 1 OAKTEpHUA.
. U3yueHue ABUXKEHUS LUTOIIa3MBbl.
. I3yuenune miazMonm3a v Jeria3Moin3a B KJIeTKaX KOXKHUIIbI JIyKa.
. I3ydeHue hepMEHTaTUBHOTO pacUIEIICHUs IEPOKCHIA BOJOPO/Ia B PACTUTEIbHBIX M )KUBOTHBIX KIIETKAX.
. OGHapy>xeHue OeIKOB, YIIEBOIOB, JUMUIOB C TOMOIILI0 KAYECTBEHHBIX PEaKIIHi.
. Beigenenune JJTHK.
. I3yuenune karanuTuyeckor akTUBHOCTH (PEPMEHTOB (Ha MIPUMEPE aMIJIa3bl HJIA KaTajlas3bl).
. Habmroienue MuTo3a B KIIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MHKpOIIpernapaTax.
. I3syuenune XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparTax.
. U3yuenue craauii Melo3a Ha TOTOBBIX MUKpOIIpenaparax.
. I3yuenune cTpoeHusl MOJOBBIX KJIETOK HAa TOTOBBIX MHKpOIIpEnapaTax.
. Perienne sneMeHTapHbBIX 3a/1a4 110 MOJIEKYJISIPHOW OMOJIOTHH.
. BeIsBIIeHHE TPHU3HAKOB CXOJICTBA 3apOJIBIIICH YEIOBEKA M IPYTHUX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTeIbCTBO UX POJICTBA.
. CocraBiieHHE 3JI€MEHTAPHBIX CXEM CKPEIIMBaHUSI.
. Pemienue reneTnueckux 3aay.
. I3ydeHue pe3ynpTaToB MOHOTHOPUHOTO U AUTHOPUTHOTO CKPEIIMBAHUS Y APO3O(IIIHL.
. CocraBlieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKA.
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22. I3yyeHue n3MEHYMBOCTH, IIOCTPOEHUE BapUALIMOHHOIO Psia U BapUallMOHHOW KpHUBOM.
23. Onucanne GeHorumna.

24. CpaBHeHHE BUOB IO MOP(OJIOTHUECKOMY KPUTEPUIO.

25. Onucanue MpUCIOcoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepa.

26. BoIsiBIICHHE TPUCTIOCOOICHHUI OPTaHU3MOB K BIUSHHUIO PA3JIMYHBIX KOJOTHIECKHUX (DaKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUSI PACTEHHM Pa3HbIX MECT OOUTaHUSI.

28. Metos! u3MepeHus (PakTopoB cpeibl OOUTAHHUS.

29. M3y4yeHune 5KOJIOTMYECKUX aJanTallluid 4eI0BeKa.

30. CocraBneHue NUILIEBBIX LENEH.

31. 3y4yeHue u onvcaHue 3K0OCUCTEM CBOE MECTHOCTH.

32. MoaenupoBaHue CTPYKTYpP U MPOIECCOB, MPOUCXOISIINX B IKOCUCTEMAX.

33. OueHka aHTPONOT€HHbIX U3MEHEHUN B PUPO/IE.

[TNIAHMPYEMBIE PE3VIJIBTATBI U3YUEHUA KYPCA BUOJIOT'A
B pe3yabTare usyuenusi yaeOHoro npeamera «buosiornsi» Ha ypoBHe cpeaHero (IoJHOro) o0mero 00pa3oBaHus BbINNYCKHHUK HA YIJIY0JI€HHOM
YPOBHE HAYUMTCSH:
—OLIEHUBATh POJIb OMOJIOTMYECKUX OTKPBITHI U COBPEMEHHBIX UCCIIEOBAaHUI B pa3BUTHU HAYKU U B IIPAKTUYECKOM NEATEIbHOCTH JIIOJIEH;
—OLIEHUBATh POJIb OMOJIOTUU B (POPMHPOBAHUH COBPEMEHHON HAYYHOW KAPTHHBI MUPA, IPOTHO3UPOBATH IMEPCIIEKTUBEI Pa3BUTHSI OMOJIOTHH;
— YCTaHaBIMBaTh U XapaKTEPH30BATh CBS3b MEXK/Y OCHOBOIOJIATAIOIINMH OUOJIOTHUSCKUMH HOHATHIME: ( KJISTKa, OPraHu3M, BHI, IKOCHCTeMa, Ouocdepa) ¢
OCHOBOIIOJIAaTrarOIMUMHU MMOHATHUAMU APYTUX €CCTCCTBCHHBIX HaYK,
— 00OCHOBBIBAaTh CUCTEMY B3IJIs110B Ha )KMBYIO IPUPOAY U MECTO B HEH UeIOBeKa, IPUMEHsIs OMOIOTHYeCcKre TEOPUH, YUCHHUs, 3aKOHbI, 3aKOHOMEpHOCTH,
IMOHUMATDb I'PaHUIBI UX IPUMCHHUMOCTH,
— MPOBOANUTH Y4eOHO-UCCIIEI0BATEIbCKYIO AEITEIbHOCTD 110 OMOJIOIUU: BBIIBUTATh TUIIOTE3bI, IUTAHUPOBATh padoTy, 0TOMpPaTh U MPeoOpPa30OBbIBATH
HGO6XO}II/IMYIO I/IH(bOpMaHI/II-O, MPOBOAWTL OKCIICPUMCHTBI, MHTCPIIPECTUPOBATDL PE3YJILTATHI, JACJIaTh BBIBOALI HA OCHOBEC IMMOJTYYCHHBIX PC3YJIbTATOB,
— BBIBJISITH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YPOBHEN OpraHU3alluy KU3HHY,
—YyCTaHaBIUBAaTh CBSI3b CTPOEHUS U (PYHKIIMI OCHOBHBIX OMOJIOTMYECKMX MAaKPOMOJIEKYJ, UX POJIb B IIPOIIECCaX KIETOYHOTO METa0O0IU3Ma,;
—pelaTh 3a7a4u Ha onpeneneHue nociuenosarenbHoctu Hykieotnos JJHK u MPHK, antukononos TPHK, nocnenoBaTenbHOCTH aMHUHOKHCIOT B MOJIEKYJIE
6em<a, IMPUMCEHAA 3HAHUA O PCAKIUAX MATPHUYHOI'0 CUHTE3a, TCHCTUYCCKOM KOAC, ITPUHIIUIIC KOMHJ’IGMGHTapHOCTI/I;
—/1e1aTh BBIBOJBI 00 U3MEHEHHX, KOTOpBIe IPOU30MHAYT B MIpOIECcax MaTPUYHOTO CUHTE3a, B CIy4ae U3MEHEHHUs TocieoBaTeibHocTy HykiaeoTua0B JIHK;
—cpaBHUBATh (a3l JCIICHU KIETKU; PEIIaTh 3a7a4i Ha ONpeIesieHne U CpaBHEHNE KOJIMYEeCTBa reHeTuueckoro marepuana ( xpomocom u JIHK) B kimerkax
MHOTOKJIETOYHBIX OPTaHU3MOB B PAa3JIMYHBIX (pazax KIETOYHOTO LIUKJIA,;
— BBISIBJIATDH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS KIETOK OPraHU3MOB Pa3HbIX LIAPCTB JKUBOM MPUPO/Ibl, yCTaHABINBATh B3aUMOCBS3b CTPOEHUS U (PYHKIIHIA
qJacTel ¥ OPraHOM/I0B KIIETKH;
—O000CHOBBIBaTh B3aUMOCBSI3b IJIACTHUECKOTO ¥ 3HEPTeTUYECKOr0 0OMEHOB; CPAaBHUBAThH MPOIIECCHI MJIACTHUECKOT0 U SHEPTeTUYECKOT0 0OMEHOB,
IIPOUCXOJSIINX B KIETKAX KUBBIX OPIraHU3MOB;
—OnpeaACIATh KOJIMYECCTBO XPOMOCOM B KIIETKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB HA Pa3HbIX dTallaX ) KU3HCHHOI'O IIUKJIA,



— CpaBHMBATH Pa3HbIE CIIOCOOBI Pa3MHOXKEHHUSI OPTaHU3MOB;

—XapaKTepU30BaTh OCHOBHBIE ITAIbl OHTOI'€HE3a OPTaHU3MOB,;

—perIaTh TeHETHYECKHE 33]a4i Ha JUTHOPUIHOE CKPEIIUBAaHKE, CIICTICHHOE ( B TOM YHCJIE ¢ TI0JI0M) Haclle0BaHUEe, aHATM3UPYIOIIee CKPEIIMBaHNE,
IIPUMEHSS 3aKOHbI HACJIEJICTBEHHOCTH M 3aKOHOMEPHOCTH CILIETIJICHHOTO HaClleI0BaHUS,

—PpacKpbIBaTh IPUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHUI, apryMEHTHPOBATh HEOOXOUMOCTh MEp MPENYNPEKICHUS TAKUX 3a00I€BaHUH;

—BBIABJIATH IPUUUHBI M CYLIECTBEHHBIE IIPU3HAKA MOJU(PHUKAIIMOHHON U MyTallMOHHONW U3MEHUMBOCTH; OOOCHOBBIBATh POJIb H3MEHYUBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM 0TOOpE;

—O00O0CHOBBIBaTh 3HAYEHHUE PA3JINYHBIX METOJIOB CEIEKIIUU B CO3/JaHUH COPTOB PACTECHUM, TOPOJ KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;
—XapaKTepu30BaTh (GaKTOPHI ( ABMIKYIIUE CHIIbI) SBOJIOIUH;

—XapaKTepU30BaTh PUYMUHBI U3MEHUYNBOCTH U MHOT00Opa3usi BUIOB COTJIACHO CUHTETUYECKON TEOPUH SBOJIIOLINY;

— XapaKTepH30BaTh MOMYIALNIO KaK SIMHHILY YBOJIIOLUH, BUJ] KAK CHCTEMAaTHUYECKYIO KaTETOPHIO M KaK Pe3yJIbTaT 3BOIOIHH;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPbI U CBOMCTB 3KOCUCTEMBI;

—COCTAaBIISITh CXEMBI TIEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEME (IIETIM TUTAHUS ), TPOTHO3UPOBATh X U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHS (PAaKTOpOB
cpensbl;

— apTyMEHTUPOBATh COOCTBEHHYIO IMO3UITUIO 10 OTHOIICHHUIO K AKOJIOTHYECKUM MPoOIieMaM U IOBEJICHHUIO B TPUPOIHOH cperie;

— 000CHOBBIBaTh HEOOXOIUMOCTh YCTOMYMBOI'O PA3BUTHUS KaK YCJIOBUS COXpaHEHUs Ouocdepsl;

— OIICHHMBATH MPAKTUIECKOE U ITUYECKOE 3HAUCHHE COBPEMEHHBIX UCCIICIOBAaHUN B OMOJIOTUH, MEUIIMHE, YKOJIOTHH, OMOTEXHOIOTUN; 000CHOBBIBATh
COOCTBEHHYIO OLICHKY;

— BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COACPIKaHuUs MPOOIeMy U apryMEHTHPOBAHO € OOBICHSTH;

IPEJCTaBIATh OMOJIOrMUECKYI0 HH(POPMALIKIO B BUE TEKCTA, TaOIMLIbl, rpaduKa, TuarpaMMsbl U 1€71aTh BBIBOABI HA OCHOBAaHUU

MIPE/ICTAaBICHHBIX JJAHHBIX; IPe0Opa30oBbIBaTh rpaduk, Ta0NMILy, TMarpaMMy, CXEMY B TEKCT OMOJIOrMYECKOTO COJepKaHUSI.

BbinycKHUK Ha yri1y0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHThCH:

—O0p2aHU306618amMsv U NPOBOOUMb UHOUBUOYATILHYIO UCCIE008AMENLCKYIO 0esIMeNbHOCb NO buosocuu( unu pazpabamoléams UHOUBUOYAILHBIL NPOEKM):
8b108U2AMb 2UNOME3bl, NIAHUPOBAMb PAOOMY, OMOUPams U NPeodPaA308bIBAMb HEOOXOOUMYTO UHDOPMAYUIO, NPOBOOUMb IKCNEPUMEHNYL,
UHMEPNPEemuposams pe3yibmamsl, 0e1ams 6bl600bl HA OCHOBE NOLYUEHHbIX PE3YIbMamos, npedoCmasisims NPOOYKM C8OUX UCCIE008AHUIL;

—NPOCHO3UPOBAMb NOCAEOCMEUS COOCMBEHHBIX UCCIE008AHUL C YUEMOM IMUUECKUX HOPM U IKOLOSULECKUX mpebo8aHull,

—a6bl0eIsimb CYuecmeeHHble 0COOeHHOCMU HCUSHEHHBIX YUKII08 npedcmasumenell pasHulx 0moesios pacmeHull U munos HCUBOMHbIX, U300padcams YuKivl
paseumus 8 uoe cxem,

—aHAU3UPOBAMb U UCNONb306AMb 6 PEULeHUU YY4eOHbIX U UCCIe008AMENbCKUX 3a0a UHGOPMAYUIO O COBPEMEHHBIX UCCTIE008AHUAX 8 OUON02ULU, MeOUYUHEe U
9KONI02UU,;

—apayMeHmuposams Heooxo0UMOCHMb CUHME3A eCMECMEEHHO-HAYUHO20 U COYUOSYMAMAPHO20 3HAHUS 8 INOXY UHGOPMAYUOHHOU YUSUTUIAYUU,
—MO0enuUposams UsMeHeHue IKOCUCeM N0O0 GIUSHUEM PASTUYHBIX 2PYNN haKmopoe oKpyicarouieli cpeowl;

— BbIAGIAMb 8 NPOYecce UCCIe008aMENbCKOU 0esAmMeNlbHOCU NOCIe0CMBUsL AHMPONO2EHHO20 8030€UCMEUS HA IKOCUCTEMbL,

—UCNONIb3068aAMb NPUOOPEMEHHBIE KOMNEMEeHYUU 8 NPAKMUYECKOU 0eamelbHOCIU U HOBCEOHEGHOU HCUZHU, OJisl NPUOOPEemeHUsl Onblma 0eamenbHOCmU,
npeouecmsyroujeti npogheccuoHaiIbHOU, 8 0CHO8e KOMOPOU excum OUO0I02Usl KaK YYeOHbll npeomemn.



Yyeono-rematnueckuii mjaan 10 kiaacce

Tembl (pa3aeJibl) Kou1-B0 yacoB
1. BBenenue 8
2.MoJieKyJIsIpHbIii YPOBEHb 28
3. KiieTouHblii ypoBeHb 38
4. Opranu3MeHHblil yPOBEHb 28
Hroro: 102

Yyeono-remarunueckuii miaan 11 kiaace

Tembl (pa3aesnbl) Ko.1-Bo yacoB
1.IlonyasiiMOHHO-BU/10BOM YPOBEHb 25
2.9KkocucTeMHBbIH YPOBEHD 48
3. BuocgepHublii ypoBeHb 29
Hroro: 102




B paboueli nporpamme
MPOHYMEPOBAHO, NPOILHYPOBAHO H
“CKPCIIIHO MEYAThIO

(:QZV { ﬁz it ) ancr.

JIMPCKTOpP WKOBL:

Y/ BE. Degypuxa







