buosaorus (11 knacc, 6a30Bblii ypOBeHb) — aHHOTALMA K pado4uM nmporpaMmMam

PabGouast mporpamma mo Oumosiormu paspaboTaHa Ha OcHOBe DenepaTbHOrO0 KOMITOHEHTA
TOCYJapCTBEHHOTO CTaHAapTa CpeaHero (MOJIHOro) o0Imero o0pa3oBaHUsA, YTBEPKIECHHOTO
npukazoM MunucrepcTBa obpazoBanusi Poccuiickoit @enepanuu ot 05.03.2004 Ne 1089 «O6
YTIBEp)KJICHUH (ellepaIbHOr0 KOMIIOHEHTa T'OCYJapCTBEHHBIX CTaHIAPTOB HAYaJIbHOTO OOILEro,
OCHOBHOTO OOIIET0 M CpeaHEro (MOJHOro) 0011ero 0opa3oBaHusi, aBTOPCKON MPOTrPaMMBbI CPETHETO
obmiero oOpa3oBaHus 1Mo Ouosoruu uist OazoBoro u3yudeHust Ouwonormu B X — XI kmaccax
N.b.Aradonosoii, B.1. CuornazoBa //IIporpammsl aiis oO1ieo0pa3oBaTeNbHBIX YUPEKICHUN K
KOMILIEKTY y4eOHUKOB, co3aHHBIX Mo pykoBoacTBoM H.M. Conuna. buonorus. 5-11 xmaccel. —

M.: Ipoca

VqEBHO—METOJII/IqECKI/IfI KOMIIIEKC (YMK):
= CuBornazoB B.U., Araponosa N.b., 3axaposa E.T. buonorus. O6mas 6uonorus (6a30BbIii
ypoBens). 11 knacc. M.: [Ipoda

VUEBHBIN [JIAH (k0in4ecTBO 4acoB):
= 11 xnacc — 1 gac B Henenro, 34 yaca B rojx

HEJIN:

* COIMAIIM3AIUS 00YUAIOMUXCsl KaK BXOXKICHUE B MUP KYJIbTYPHI U COITMATBHBIX OTHOIICHHH,
o0ecrneunBaroIee BKIFOUYCHNUE YUalUuXCs B TY WIM HHYIO TPYIIy WU OOIIHOCTh — HOCHUTEIS ee
HOPM, LIEHHOCTEH, OpUEHTAIM, OCBAMBAEMBIX B IMPOIIECCE 3HAKOMCTBA C MUPOM KUBOU MPUPO/IBI;

= MPUOOIIEHNEe K I[O3HABATEIBHON KyIbType KaK CHCTEME ITO3HABATENBHBIX (HAYYHBIX)
IIEHHOCTEH, HAKOTIJICHHBIX 0011eCTBOM B c(hepe OMOIOTHUeCKOM HAYKH.

= [ToMuMoO 3TOTO0, OHOTIOTHYECKOE 00pa30BAHUE HA CTApIIEH CTYIIEHU MPU3BAHO 00ECIICUHTD:

* ODUCHTALIUI0 B CHUCTEME OJTHYECKUX HOPM M IEHHOCTEH OTHOCUTEIBHO METOJIOB,
Pe3yIbTaTOB U JOCTHXKEHHI COBPEMEHHOM OMOJIOrMYeCcKOl HAYKH;

* pa3BUTHE MMO3HABATEJIPHBIX KAYE€CTB JUYHOCTH, B TOM YHMCJIE TTO3HABATEIbHBIX MHTEPECOB K
M3YYCHHIO OOIIHUX OMOIIOTMYECKUX 3aKOHOMEPHOCTEH B caMOMy TIPOIECCY HAYYHOTO MTO3HAHHS,

= OBJIaJICHHUE y4eOHO-TI03HABATEILHBIMU M IIEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMU IS
(dhopMUpOBaHUS TIO3HABATEIFHOW M HPABCTBEHHOUW KYJIbTYpbI, HAYYHOTO MHUPOBO33PECHHUS, a TAKKE
METOJOJIOTUEH OMOJOTUYECKOTO SKCIEPUMEHTa W JJIEMEHTapHBIMU METOJaMU OHOJIOTHYECKUX
HUCCIIEIOBAHUMN;

* hOpMHPOBAHHUE FKOJOTHUECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIEHUS K KHBOW MPUPOJIE H
YEIJIOBEKY.

3AIAYN:

* opMUpOBaHUE IEJIOCTHOTO IPEICTABICHUS O MUPE, OCHOBAaHHOE Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHSX U CIIOc00ax NesITeIbHOCTH;

= MpUOOpETEHNE OMbITa PAa3HOOOPA3HOM EATENBHOCTH, OMbITA TO3HAHUS U CAMOIIO3HAHUS;

= IOIFOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BBIOOPA MHANBUIYAIBHOM 00pa30BaTEIbHOM
WK podeccroHaNbHON TPAeKTOPHUH.

[IIPOT'PAMMBI  OBECIIEYMBAIOT ~ JOCTMIKEHME  BbIITYCKHHUKAMMU CPEJHEN
IIKOJIbI OITPEJEJIEHHBIX KOMITETEHLIMM U ITIPEAMETHBIX PE3VJILTATOB.

OBHIME KOMIIETEHLI

* peau3aly STUYECKUX YCTAaHOBOK I10 OTHOIIEHUIO K OHOJOIMYECKHM OTKPBITHAM,
HCCIEA0BAHUAM U UX PE3YIbTaTaM;

* IPU3HAHUA BBICOKOW LIECHHOCTH JKHU3HH BO BCEX €€ MPOSBICHUSIX, 310POBbS CBOCTO U APYTUX
Jroziell, pean3aly yCTaHOBOK 370pPOBOTr0O 00pasa XKU3HU;



= ¢()OPMHUPOBAHHOCTH TI03HABATENFHBIX MOTHBOB, HAIPABICHHBIX Ha IOJIY4YEHHE HOBOTO
3HaHUS B 0OONacTH OWONOTHMH B CBSI3U C Oynymied npodeccHoHanbHOM NeATeNbHOCThIO HWIIN
OBITOBBIMH IIpOOJIEMaMH, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3[J0POBBSI M AKOJIOTHYECKON
0€301acHOCTH.

= OBJIQ/ICHHE COCTaBJSIIOIIMMHU HCCIEAOBATEIbCKOM M TPOEKTHOM JEATeNbHOCTH, BKIIOYAS
YMEHHUS BHUICTh NPOOJIEMy, CTaBUTh BOIPOCHL, BBIIBUraTh THUIOTE3bl, aBaTh ONpPEICICHHS
HNOHATHH, KiIacCH(UIMpOBaTh, HAOIIOAATh, NPOBOJAUTH HSKCIECPHUMEHTHI, JEJaTh BBIBOABI H
3aKIIIOYECHHUs, CTPYKTYpUPOBATh MaTepuall, O0bACHATH, TOKa3bIBaTh, 3ALIUILATH CBOH UJICH;

= yMeHHE paboTaTh C pPa3HBIMH HCTOYHHKAMHU OWOJIOTHMYECKON HH(GOpMALUKM: HAXOAUTH
OuoJIOrnYecKyr0 MH()OPMAINIO B Pa3IMYHBIX UCTOUYHUKAX (TEKCTe Y4eOHHKA, HAyYHO-TIOMYIISIPHON
JauTepaType, OWOJIOTHUECKMX CJIOBapsAX M CIPABOYHUKAX), AaHAIN3UPOBaTh M  OLCHHUBATDH
uHpopMaIuio, IpeoOpa3oBbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

* COCOOHOCTh BHIOMpATh IEJNEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOMX JCHCTBHAX W
MOCTYIIKAX 110 OTHOLICHHUIO K KHMBOH MPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOIIUX;

= yMEHHE aJIeKBATHO HCIIOJIb30BaTh PEUYEBBIC CPEICTBA [UI JUCKYCCHH M apryMEHTAllUH
CBOEH TO3MIIMU, CPaBHMBATH DPAa3HbIE TOYKH 3pPEHHS, AapryMEHTHpPOBATh CBOIO TOUYKY 3pEHUS,
OTCTauBaTh CBOIO TTO3UIIHIO.

IMPEJMETHBIE PE3YJIbTATHI

= XapaKTEPU30BaTh BKJIA]] BBIJAIOIINXCS YUCHBIX B Pa3BUTUE OUOIOTMUECKON HAYKU;

= XapaKTepU30BaTh POJIb OMOJIOTUU B (HOPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;

= OI[EHUBATh BKJIAJl OMOJIOTUYECKUX TEOpHid B (HOPMHpPOBAHHE COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA;

= BBIJICJIATH OCHOBHBIE CBOWCTBA YKUBOU MPUPOIBI 1 OMOIOTUYECKUX CHUCTEM;

* UIMETb Ipe/ICTaBIeHNE 00 YPOBHEBOI OpraHU3allK KUBOM PUPOIBI;

* IPUBOJIUTH JIOKA3aTEJIbCTBA YPOBHEBOM OpraHU3AIMK KUBOU MPUPOJIBI;

* PECTABIISATH OCHOBHBIE METO/IbI M 3TAllbl HAYYHOT'O HCCIIEI0BAHUS;

= AHATTU3UPOBATh U OIICHUBATH OMOJIOTUYECKYI0 HH(POPMAIUIO, TOIYy4aeMyl0 W3 Pa3HbBIX
HMCTOYHUKOB.

= XapaKTEPU30BaTh COJEpKAHUE KIECTOYHOW TEOPUHM M MOHUMATh €€ POJib B (DOPMHUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

* 3HaTh UCTOPHIO U3YUCHUS KIIETKH;

* UMETh TPEACTABICHUE O KJIETKE KaK IeJIOCTHOW OMOJOTHYECKOW CHUCTEME; CTPYKTYPHOH,
(YHKITMOHATTLHOW U TEHETUYECKOW €IMHUIIC )KUBOTO;

* IPUBOJIUTh JI0KA3aTEJIbCTBA (ApPryMEHTAIlMI0) €IUHCTBA XWUBOW W HEKUBOW MPHUPOIBI,
POJICTBA JKUBBIX OPTaHU3MOB;

* CpaBHUBATh OHMOJOTUYECKHE OOBEKThI (XUMHUYECKHH COCTaB TeNl JKUBOM W HEKHUBOU
MIPUPOJIBI, SYKAPUOTUIECKUE U MPOKAPUOTHUECKUE KIIETKH, KICTKU PACTECHHH, )XKUBOTHBIX U TPUOOB)
1 (OpMyIIMPOBATH BHIBO/IBI HA OCHOBE CPaBHEHUS;

= MPECTABIATH CYIIHOCTh M 3HAYCHHE MPOIecca peau3aluy HacleACTBeHHON nH(popMamu
B KJICTKE;

= POBOJIUTh OHMOJOTHYECKHE HCCICIOBAHUS: CTaBUThH OIBITHI, HAOMIOJATh W OIMUCHIBATH
KJIETKH, CpPAaBHUBATh KJIETKH, BBLACNATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHS KIETKH U €€
OpraHOH/IOB;

* TI0JIb30BAThCA COBPEMEHHOW IUTOJIOTMYECKON TEPMUHOJIOTHEH;

* UMETh MIPEICTABIICHHS O BUPYCaX U UX POJIH B )KU3HU JPYTUX OPraHU3MOB;

= 000CHOBBIBaTh U COOJIIO/IaTh MEPHI MPO(UIAKTHKHA BUPYCHBIX 3a00JIeBaHUN (B TOM YHCIIE
BUY-undexnun);

* HAXOJIUTh OMOJIOTMYECKYI0 MH(GOPMAIUIO B Pa3HbIX MCTOYHUKAX, apIyMEHTHPOBATH CBOIO
TOYKY 3pEHUS;

* AHAJIM3UPOBATh U OIIEHUBATh OMOJIOTHYECKYI0 HH(POpPMAIUIO, MOJIYy4aeMylo W3 Ppa3HbIX
HMCTOYHHKOB.



TPEBOBAHIMA K YPOBHIO [TIOJAI'OTOBKHU OBYYAIOIIMNXCA

Yuawueca oonrncuot 3namo/nonumams

= OCHOBHBIC TIOJIOKCHHS OHOJOTHYECKHX TEOpUll (KJIETOYHAs, SBOJNIOIHOHHAS TEOpHUS
Y./lapBuHa);

= yuenue B.M.Bepnanckoro o 6uocgepe;

* CYIIIHOCTh ~ 3aKOHOB  [.MeHpaensi, 3aKOHOMEPHOCTE  M3MEHUYMBOCTH;  CTPOCHHE
OMOJIOTMYECKHX O0BEKTOB: KIETKH; TE€HOB i XPOMOCOM; BUJA U SKOCUCTEM (CTPYKTYpa);

* CYIIHOCTh OHOJIOTUYECKUX IIPOLECCOB: Pa3MHOKEHHUE, OIUIOJIOTBOPEHHUE, JeCTBHE
MCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, (OPMHpPOBAHHE IPHCIIOCOOICHHOCTH, OOpa3oBaHHE
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBpAIllEHUs] YHEPTUH B 3KOcHUcTeMax u buocdepe;

= BKJIQJ BBIJAIONIUXCS YYEHBIX B pa3BUTHE OWOJOTHMYECKONH HAyKH; OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY;

YMmern

* 00BACHAMB:PONIH  OMOJIOTMM B (JOPMUPOBAHWM HAYYHOTO MHUPOBO33PEHHMS; BKIAJ
OMOJIOTHYECKUX Teopuid B (OPMHUPOBAHHME COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MUPA;
€AVMHCTBO XUBOM M HEKMWBOW MPUPOJBI, POJICTBO KMUBBIX OPraHU3MOB; OTPUILIATEIILHOE BIIMSHHE
QJIKOTOJsl, HUKOTHMHA, HAPKOTHUYECKUX BEIIECTB HAa pa3BUTHE 3apOJIbIIlIa YEJIOBEKA; BIUSHUE
MyTareHOB Ha OpPraHuW3M YeJIOBEKa, SKOJIOTMYeCKHX (aKTOpPOB Ha OPraHU3Mbl; B3aUMOCBS3H
OpraHU3MOB U OKPY’KaIOIIEH Cpenbl; MPUYUHBI 3BOJIIOIUN, W3MEHSIEMOCTH BUJIOB, HApYILICHUM
pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUN, MyTalUWW, YCTOWYMBOCTU U CMEHBI
IKOCUCTEM; HEOOXOIMMOCTH COXPAHEHUSI MHOTOOOpa3us BHJIOB; MEXaHU3MEBI Mepeiaul MPU3HAKOB
Y CBOMCTB U3 MOKOJICHUS B ITIOKOJIEHUE, a TAK)KE€ BOSHUKHOBEHUE OTIIMYUIN OT POAUTENBCKUX GOPM Y
noToMKOB. COCTaBJISITH MPOCTEUIINE POAOCIOBHBIE U pellaTh eHeTH4eckue 3amaud. lloHnmars
HEO0OXOIMMOCTh Pa3BUTHS TEOPETHUUECKON M€HETHKU U MPAKTHUECKON CEeNEeKIUH IS MOBBIIICHUS
3 (HEKTHBHOCTH  CEIhCKOXO3SMCTBEHHOTO  IMPOW3BOJCTBA U  CHIDKEHUS  Cce0ECTOMMOCTH
IIPOJIOBOJICTBUS.

= pewiams:3IeMEHTapHbIC 33JJa4M 110 TEHETUKE, SKOJIOTUHU; COCTABIISITH SJIEMEHTAPHBIE CXEMBbI
CKpPELIMBAaHUS M CXEMbl MEPEHOCAa BEIIECTB M DHEPIHUM B JIKOCUCTEMaxX (LENU NUTaHUS, CETH
MUATAHUS, SKOJIOTUUECKHUE TUPAMHUIbL;

= onucvieamvoco0eit BUIOB 10 MOPHOIOTUYECKOMY KPUTEPHIO;

= 8bIA6/IAMBIIPUCTIOCOONICHUST OPTaHU3MOB K Cpelle OOWTaHWs, UCTOYHUKA MYTarcHOB B
OKpYy>Karoleu cpenie (KOCBEHHO), aHTPOIIOTEHHbIE U3MEHEHUS B 9KOCUCTEMAaX CBOEH MECTHOCTH;

= CPaBHUBAMb:ONOIOTUIECKIE OOBEKTH (XMMHYECKH COCTaB Tell JKUBOW M HEKUBOU
MPUPOJIbI, CTPOCHUE KIETKM PACTEHUM W IKUBOTHBIX, 3apOJbIIIM 4YEJIOBEKAa U JIPYTUX
MJICKOIUTAIOMINX, TPUPOAHBIE SKOCHCTEMBI M arpo3KOCHUCTEMBbI CBOEM MECTHOCTH), MPOLIECCHI
(ecTecTBEHHBIN M UCKYCCTBEHHBIN OTOOP, MMOJIOBOE M OECII0I0€ PAa3MHOKEHHE) U JIEIaTh BHIBOJIBI Ha
OCHOBE CPAaBHEHMUSI;

" QHATU3UPOBAMb U OYEHUBAMbPAZINYHBIE TMIOTE3bl CYIIHOCTU >KU3HH, IPOUCXO0XKICHHUS
KU3HU U YEIIOBEKAa, TNI00ABHBIE 3KOJOTUYECKUE MPOOJIEMBbl U IYTH WX PEIICHHS], TMOCIEICTBUS
COOCTBEHHOM JIEATETLHOCTH B OKPYIKAIOIIEH Cpejie;

= U3yUaAmMb U3MEHEeHUABIKOCHCTEMaX Ha OMOJIOTHUECKUX MOJIEIIAX;

" HAXOOUMb UHGOPMAayU00 OUOTOTUIECKUX OOBEKTaX B PA3IMYHBIX MCTOYHHUKAX (y4eOHBIX
TEKCTax, CIPABOYHUKAX, HAYYHO-TIOMYJSIPHBIX U3JIaHUSX, KOMITBIOTEPHBIX 0a3aX TaHHBIX, pecypcax
HNHTEpHET) M KPUTHYECKHU €€ OLICHUBATb;

* HCIIOJIB30BATh NMPUOOpPETeHHbIC 3HAHUSA W YMEHHUS] B NMPAKTUYECKOH /eATeJbHOCTH U
IOBCEIHEBHOH KHU3HU 1JIA:

= COOJIIOICHHSI Mep MPO(MIAKTUKN OTPABICHHUH, BUPYCHBIX U IPYTUX 3a00JIeBaHUM, CTPECCOB,
BPEIHBIX MIPUBBIYEK (KypEHHE, ATIKOT0JIN3M, HAPKOMAHMUS);

* [[paBUJI IOBEACHUS B IPUPOIHOM CpeIe;

= OKa3aHHs TEpPBOM TOMOIIM TPH MPOCTYAHBIX W JPYrHX 3a00JI€eBaHUSIX, OTPABICHHUH
MUIIEBBIMU MTPOJIYKTAMU;



" OLICHKM STHYECKHX AacCleKTOB HEKOTOPBIX HCCIEeOBaHUM B 00JacT OHOTEXHOJIOTHH
(KIIOHUPOBaHUE, ICKYCCTBEHHOE OIJIOJJOTBOPEHHE).

COJZIEPXXAHUE

11 knace

» Mlcropus pa3BUTHS BOIIOLMOHHBIX UJIek— 4 yaca

= CoBpeMEHHOE 3BOJIIOIIMOHHOE YUeHHE — 9 yacoB

*» [IponcxoxxaeHue xKu3Hu Ha 3emiie — 8 4acoB

= DKoJyoruueckue GpakTopbl— 3 yaca

= CTpyKTypa dKOCUCTEM— 5 4acoB

= buocdepa — rmobanpHas skocucrema — 3 yaca

= buocdepa u yenoBek — 2 yaca

®OPMbI TEKYIIEI'O KOHTPOJII U ITIPOMEXYTOYHOM ATTECTAITUN

Buael koHTpOIIS:

Temamuueckuti KOHTPOJIb OCYIIECTBIISIETCS 1O 3aBEPIICHUH KPYMHOTro Oyioka (Tembl). OH
MO3BOJISIET OLIEHUTh 3HAHUS M yMEHUS YYalluXcsl, MOJYYeHHbIE B XOJE€ JOCTaTOYHO
MPOJOJKUTENBFHOTO MEPHOoa paboTHI.

Hmoeoswiti KOHTPOITb OCYIIECTBISIETCS IO 3aBEPIICHUH KaXKIOTO rojia 00ydeHusl.

Jlnst oTcnexWBaHUS NMHAMMKHA PE3YJbTaTUBHOCTH YYalIUXCsl MPUMEHSIIOTCA pPA3JIUYHbIC
Gopmvl KOHMPOJ: IPOMEKYTOUHBIE TECTOBBIC MTPOBEPOUYHBIC PAOOTHI; 3a4€ThI; CAMOCTOSITEIILHBIC
paboThl; (GpOHTATBHBIA M MHAUBUIAYATbHBIA OMPOC; OTYETHI MO MPAKTUYECKUM U J1a0OpaTOPHBIM
pabortam; TBOpueckue 3amaHus (3amuTa pedepaToB U MPOEKTOB, MOACTUPOBAHUE IMPOIECCOB H
00BEKTOB).

Jns moaroroBku kK EI'D MIKOJIBHMKOB Ha YpOKax MPOBOAMUTCS TECTUPOBAHUE, pEUICHUE
3amannii EI'D n3 cOopHUKOB



