Buogorus (10 kaace — yunBepcajJbHblii NPpopuiib) —
aHHOTaNUA K padoueii mporpamme

PabGouast mporpamma 1o ydeOHOMY Tmipeamery «buomnorus», mpeaMeTHas 00JacTh
«EcTtecTBeHHO Hay4yHBIE TpeaMeThl», pa3paboTaHa Ha OCHOBE pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu denepaabHOro rocy1apcTBEHHOI0 00Pa30BaTEIbHOrO CTaHAApTa CPEIHEro OOIIEro
o0pa3oBaHus, Ha ocHOBe DyH/IaMEHTAIBHOTO si/Ipa coepKaHus o01iero oopaszoBanusi, TpeOOBaHUN
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl CpEHEro o0IIero 00pa3oBaHus,
[IpumMepHOI OCHOBHOU 00pa3oBaTeNbHONW MPOrpaMMBbl CpelHero obmiero odbpasoBaHust (ogoOpeHa
pemieHreM (enaeparbHOro y4eOHO-METOIUYECKOTO OOBEIMHEHUs MO O00meMy o0pa30BaHUIO
(mpotokon ot 28 utonst 2016 1. Ne 2/16-3)), aBTOPCKOM MTpOrpaMMBbl CpEHEr0 0011er0 00pa3oBaHus
no Owuonornu st Oa3oBoro usydeHuss Owomormum B X — XI kmaccax W.b.AradonoBoii,
B.1. CuBornazoa //IIporpamMmmbl  juisi  0011€00pa30BaTENbHBIX  YUPEKACHHUNH K KOMIUIEKTY
y4eOHMKOB, CO3aHHbIX 110J] pykoBoacTBoM H.M. Conuna. buosnorus. 5-11 kmaccsl. — M.: [Ipoda

YUYEBHO-METOMYECKUI KOMIUIEKC (YMK):

= CuBornazoB B.I., Aradonosa N.b., 3axaposa E.T. buonorus. O6mias 6uonorust (6a30BbIi
yposenb). 10 knacc. M.: Ipoda

VUEBHBIN [JIAH (k0in4ecTBO 4acoB):

= 10 xyacc — 2 4aca B HeAelno, 68 4acoB B roJ

LEJIN:

= coluanu3alys o0yJarouuxcs Kak BXOKJIEHUE B MUP KYJIbTYPhl U COI[MAIBHBIX OTHOILIEHUH,
o0ecrieunBaroIee BKIFOUYCHNUE YUalUXCs B TY WIM HHYIO TPYIIY WU OOIHOCTh — HOCHUTEIS €e
HOPM, IIEHHOCTEH, OpUeHTaIMil, 0OCBaUBAaEMBIX B IIPOIECCE 3HAKOMCTBA C MUPOM KHBOU MPUPO/IBI;

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

= [ToMuMoO 3TOTO0, OHONIOTHYECKOE 00pa30BAaHUE HA CTapIEH CTYIIEHU MPU3BAHO 00ECIIEUHTD:

* ODHEHTALIMI0O B CHCTEME JTHYECKUX HOPM M IIEHHOCTEH OTHOCHUTEIBHO METOJIOB,
Pe3yIbTaTOB U JOCTHXKEHHI COBPEMEHHOM OMOJIOrMYeCcKOl HAYKH;

* pa3BUTHE MO3HABATENIbHBIX KaYeCTB JUYHOCTH, B TOM YHCJIE TIO3HABATEIbHBIX UHTEPECOB K
W3YYCHHIO OOIIUX OMOIIOTUYECKUX 3aKOHOMEPHOCTEH M caMOMy TIPOIECCY HAYYHOTO MTO3HAHHS,

= OBJI3/ICHHE y4EOHO-TI03HABATENbHBIMHU U [IEHHOCTHO-CMBICJIOBBIMU KOMIETEHTHOCTSIMH IS
(dhopMUpOBaHUS TIO3HABATETFHOW M HPABCTBEHHOU KYJIbTYpbI, HAYYHOTO MHUPOBO33PECHHUS, a TAKKe
METOJIOJIOTHEH OMOJIOTUYECKOT0 SKCIIEPUMEHTa M 3JIEMEHTAPHBIMH METOJaMU OMOJIOTHYECKUX
HUCCIIEIOBAHUMN;

= (opMUpOBaHUE IKOJIOTUYECKOTO CO3HAHHUS, IEHHOCTHOTO OTHOILIEHUS K KUBOM Mpupoje u
YEIJIOBEKY.

3AIAYN:

» opMUpOBaHUE 1EJIOCTHOTO IPEICTABICHUS O MUPE, OCHOBAaHHOE Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHSX U CIIOc00ax NesITeIbHOCTH;

= MpUOOpETEHNE OMbITa PAa3HOOOPA3HOM EATENBHOCTH, OMbITA TO3HAHUS U CAMOIIO3HAHUS;

= IOIFOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOPA MHANBUIYAIBHOM 00pa30BaTEIbHOM
WK podeccroHaNbHON TPAeKTOPHUH.

Hpozpa/wwbl obecneyusarom 0oCmudCeHUe 6blNYCKHUKaMU OCHOBHOU WKOJIbl OI’lpeaeJZéHHblx
JUYHOCHIHbLX, Memanpedmemnblx u npec)Memelxpe3szbmam06.

ObBIIME KOMIIETEHII

* peanu3aly STHUYECKUX YCTAaHOBOK I10 OTHOIIEHUIO K OHMOJOIMYECKHM OTKPBITHAM,
HCCIEA0BAHUAM U UX PE3YIbTaTaM;

* IPU3HAHUA BBICOKOW LIECHHOCTH JKHU3HH BO BCEX €€ MPOSBICHUSX, 310POBbS CBOCTO U IPYTUX
Jrozell, pean3aly yCTaHOBOK 370pPOBOTr0O 00pasa *KU3HU;



= c(OOPMUPOBAHHOCTH T103HABATEIbHBIX MOTHBOB, HANpaBJIEHHBIX Ha MOJY4YEHHE HOBOTO
3HaHUS B OOJAacTH OHOJIOTMM B CBSI3M C Oyaymiedl mpoQecCHOHAIBHOW AESITEIbHOCTHIO WIIH
OBITOBBIMU IIPOOJIEMaMH, CBSI3aHHBIMH C COXPAHEHUEM COOCTBEHHOTO 37I0POBbSI M 3KOJOTMUYECKOU
0€30I1aCHOCTH.

= OBJIAJICHUE COCTABJIAIONIMMH HCCIICAOBATEILCKOM U MPOEKTHOM NeATENbHOCTH, BKIIIOYAs
yYMEHHsSI BHIETH MpoOJeMy, CTaBUTh BOIPOCHL, BBIABHraTh T'HIIOTE3bl, JaBaTh ONPEACICHUS
MOHATUH, KIacCU(UIMPOBATh, HAOIIOAATH, MPOBOAUTH AKCIEPUMEHTHI, JelaTh BBIBOABI U
3aKJIIOUCHHS, CTPYKTYPUPOBATh MaTepual, OOBICHATH, JOKA3bIBaTh, 3aIINIIATh CBOU HJICH;

= yMeHHE paboTaTh C pPa3HBIMH HCTOYHHKAMHU OWMOJIOTHMYECKON HH(GOpMALMHM: HAXOAUTH
OuosIornyecKyro MH(GOPMAINIO B Pa3IMYHBIX UCTOUYHUKAX (TEKCTe Y4eOHHKA, HAyYHO-TIOMYIISIpPHON
JauTepaType, OWOJIOTMUECKMX CJIOBapsAX M CIPaBOYHUKAX), AaHAIM3UPOBaTh M  OLCHHUBATDH
uHpopMaInio, IpeoOpa3oBbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

* CIOCOOHOCTh BHIOMpATh MEJIEBbIE W CMBICIOBBIE YCTAaHOBKM B CBOMX JCHCTBHAX W
MOCTYIIKAX 110 OTHOLICHHUIO K KHMBOH MPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOIINX;

= yMEHHE AaJICKBATHO HCIIOJIB30BaTh PEUEBBIC CPEICTBA UI JUCKYCCHH M apryMEHTAlUH
CBOEH TIO3MIIMU, CPaBHMBATH DPAa3HbIE TOYKH 3pPEHHS, AapryMEHTHpPOBATh CBOIO TOUYKY 3pEHUS,
OTCTauBaTh CBOIO TTO3UIIHIO.

IIpenmeTtHblie:

1. B mo3HaBaTenbHOH (MHTEIUIEKTYyalbHO) chepe:

- XapaKTepUCTHKA COAepKaHMsI OMOIIOTMYECKUX TEOpH (KJIETOUHAas!, IBOJIOLUOHHAS TEOPUSI
Y.[Mapsuna); yuenus B. W. Bepnanckoro o 6uocdepe; 3akoHoB I'. Menzensi, 3akOHOMEpHOCTEH
M3MEHYMBOCTH; BKJIaJ1a BBIIAIONINXCS YUEHBIX B Pa3BUTHE OMOJIOTMYECKOI HAyKH;

-BBIJICTICHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJOTMYECKHX OOBEKTOB (KJIETOK: PACTUTEIbHBIX
U KMBOTHBIX, TOSJEPHBIX U SIEPHBIX, OJIOBBIX U COMAaTHYECKUX; OPraHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BHJIOB, SKOCUCTEM, Onochepsl) U MpoIeccoB (0OMEH BEIIeCTB, Pa3MHOKCHHE,
JielieHue KJIETKH, OIUIOJJOTBOPEHHE, JEMCTBHE HCKYCCTBEHHOTO M €CTECTBEHHOro O0TOOpa,
(dbopMHUpOBaHKE MPHUCIIOCOOICHHOCTH, 00pa30BaHNEe BUJOB, KPYrOBOPOT BEIIECTB U NPEBPAIICHUS
SHEPTUM B dKOCHUCTeMax M Ouocdepe); o0bsicHeHHe poju Onojaorud B (GOPMHUPOBAHUHM HAYYHOTO
MHUpPOBO33PEHHUS;  BKJIajga  OMOJIOTMYECKMX  Teopuid B (opMUpOBaHHE  COBpPEMEHHOMU
€CTECTBEHHOHAay4YHOW KapTHUHbl MHpA; OTPUUATEIBHOTO BIUSHUS  AJIKOTOJIsI, HHUKOTHHA,
HAapKOTUYECKUX BELIECTB Ha PAa3BUTHE 3apOJblllla YEJIOBEKA; BIUSHUSA MYTarcHOB Ha OPraHU3M
YesloBeKa, IKOJOTHUYeCKUX (PaKTOpOB Ha OPraHU3MbI; MPUYUH 3BOJIOLUH, U3ME-HIEMOCTH BUJIOB,
HapyIIEHUH pa3BUTHS OPraHW3MOB, HACJIEICTBEHHBIX 3a00JIeBaHHMM, MyTalMid, YCTOWYMBOCTH WU
CMEHBI 3KOCHUCTEM;

-IIPUBEJICHUE J0KA3aTeJbCTB (apryMEeHTalMs) €IMHCTBA JKUBOM U HEXKUBOM IPHUPO.BI,
POJICTBA JKMBBIX OPraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB M OKPYXarolle cpelibl; He0OXO0IUMOCTH
COXpaHEeHHsI MHOT000pa3usl BUJIOB;

-YMEHHE MOJIb30BaThCsl OMOJIOTUUECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM;

-pelieHue 3JIEMEHTapHBIX OWOJIOTHYECKUX 3a[ad; COCTaBJICHUE DSJIEMEHTAapHBIX CXeM
CKpELIMBaHUs U CXEM IIEPEHOCA BEIIECTB M SJHEPTUU B IKOCUCTEMAX (LIEMH MUTaHUS);

-onucanue ocobeld BU0B 1Mo MOP(HOIOTUYECKOMY KPUTEPHUIO;

-BBISIBIICHUE U3MEHUYHUBOCTH, TPUCTIOCOOTICHUI OPraHU3MOB K cpejie 00UTaHus, HICTOUHUKOB
MyTareHOB B OKpPY)KaloIlllel cpesie (KOCBEHHO), aHTPOIOTEHHBIX U3MEHEHUI B DKOCHCTEMAax CBOEH
MECTHOCTH; U3BMEHEHUH B IKOCHCTEMaX Ha OMOJIOTHYECKUX MOJIETISX;

-CpaBHEHHE OHMOJIOTMYECKHX OOBEKTOB (XMMHUYECKHI COCTaB Tell KHUBOW U HEKHBOU
MPUPOJIbI, 3apOABIINIA YEJIOBEKa M JPYTUX MIEKONUTAIOINX, HPHUPOJHBIE HKOCUCTEMBI U
arpo’KOCHUCTEMBI CBOEH MECTHOCTH), MMPOLIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBINH OTOOP, IMOJIOBOE
u 6ecrionoe pa3MHOXKEHHE) U GOPMYITUPOBKA BHIBOJOB Ha OCHOBE CPaBHEHHS.

2.B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:

-aHAJIM3 W OLEHKA pA3JMYHBIX THIOTE3 CYIIHOCTH MXW3HH, NPOUCXOXKICHUS JKU3HU U
YeJI0BEKa, IMTO0ANBHBIX SKOJIOTHYECKUX MPOOIeM U MyTell UX peleHwsl, MOCIeICTBUI COOCTBEHHON
NESATETLHOCTH B OKPYXKAIOIICH cpeze; OWoNorndeckoil wHGOpMAIMK, IMOJTYyJaeMOW W3 pasHBIX
HCTOYHUKOB;



-OIICHKa JTUYECKHUX AacleKTOB HEKOTOPBIX MCCIEJOBaHUN B 00JacTH OHMOTEXHOJIOTUU
(KJIIOHUPOBaHUE, UICKYCCTBEHHOE OIIOZI0TBOPEHHE, HAIIPABICHHOE H3MEHEHNE TEHOMA).

3. B cdepe TpynoBoii AeSITENEHOCTH:

-OBJIaJICHUEC YMCHUSMH W HaBBIKAMH IIOCTAHOBKM OWOJIOTMYECKHX OSKCHEPUMEHTOB U
OOBSICHEHUS UX PE3YIbTATOB.

4. B cdepe puszndeckoit 1eaTeIbHOCTH:

-000CHOBaHUE U COOIO/ICHHE MeP POPIIAKTUKNA BUPYCHBIX

3a00/1eBaHUM, BpPEIHBIX TPHUBBIUCK (KypeHHE, aJIKOTOJIM3M, HapKOMaHMs); MPaBUI
MOBEICHUS B IPUPOIHOU Cpee.

MeranpeamerHble

-OBJIQICHUE COCTABIIAIONIMMHU HCCIEIOBATEIBCKON W MPOCKTHOW NESTENFHOCTH, BKIIOYAs
YMEHHUSI BHUICTh TNPOOJEMy, CTaBUTh BOIPOCHL, BBIIBUraTh THUIOTE3bl, aBaTh ONpPEICIICHHS
HOHATHAM, KJIAacCH(UIIMPOBaTh, HAOIIOAATh, NPOBOIUTH SKCICPUMEHTHI, JENaTh BBIBOJIBI H
3aKIIIOYEeHHUs, CTPYKTYpUPOBATh MaTepuall, O0bACHATH, TOKa3bIBaTh, 3ALIUILATH CBOM UJICH;

-yMeHHe padoTaTh € Pa3HBIMH HMCTOYHHKAMH OWOJIOTHMYECKOH WH(OpPMAIMU: HAXOAWUThH
OuoJIOrnYecKyr0 HH(OPMAINIO B Pa3IMYHBIX UCTOUYHUKAX (TEKCTe YUeOHHKA, HAyYHO-TIOMYIISIpPHON
JauTepaType, OWOJIOTMUECKMX CJIOBapsAX M CIPaBOYHUKAX), AaHAIM3UPOBaTh M  OLCHHUBATDH
uHpopMaInio, IpeoOpa3oBbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

-CIIOCOOHOCTh BBIOMpATh LEJIEBBIC M CMBICIOBBIE YCTAaHOBKM B CBOMX JEHCTBUSX U
MOCTYIIKAX 110 OTHOLICHHUIO K KHMBOH MPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOIIUX;

-yMEHHUE aJeKBAaTHO HCIIOIb30BAaTh PEUYEBBIC CPEACTBA JUIA IMCKYCCHH WM apryMEHTAalluu
CBOEH TIO3MIIMU, CPaBHMBATH DPAa3HbIE TOYKH 3pPEHHS, apryMEHTHpPOBATh CBOIO TOUYKY 3pEHUS,
OTCTauBaTh CBOIO TTO3UIIHIO.

JInyHoCTHBIE:

-peanM3alnys  ATHYECKMX YCTAaHOBOK IO OTHOLIEHWIO K OHOJIOTMYECKMM  OTKPBITHSIM,
MCCIIIOBAaHUSM U UX pe3yJbTaTam;

-IIPU3HAHUE BBICOKOI LIEHHOCTH XXW3HM BO BCEX €€ MPOSBICHHSX, 3/I0POBBSI CBOETO M JPYTUX
JIFOJIEH, peaT3aliiy YCTaHOBOK 37I0pPOBOTO 00pasa KU3HU;

-c(hOpMHUPOBAHHOCTH TIO3HABATEIILHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOMYYCHHUE HOBOTO 3HAHMS
B oOmact OWOJOTMM B CBs3U C Oyaymield HpoecCHOHAIBHOM IEATENbHOCTBIO MM OBITOBBIMH
po0JIeMaMu, CBS3aHHBIMHU C COXPaHEHHEM COOCTBEHHOTO 3/I0OPOBbSI M KOJIOTHUYECKON 0€301TacHOCTH.

COJAEPXAHUE
1 buonorus xak Hayka. MeTo/1bl HAy4HOT'O IIO3HAHUSL. 4 yaca
2 Knerka 22 gaca
3 Opranusm 15 gacos
4  OCHOBEI T€HETHUKH U CEJIEKIINHN 27 yacoB

®OPMBbI TEKVYILEI'O KOHTPOJIS Y [IPOMEXXYTOYHOUM ATTECTALIMU

Buael koHTpOIIS:

Temamuueckutl KOHTPOJb OCYIIECTBIISIETCSI 1O 3aBEPIICHUHM KPYMHOTo Oyioka (Tembl). OH
MO3BOJISIET OLIGHUTh 3HAHUS M yMEHUS YYalluXcsl, IMOJY4eHHbIE B XOJE€ JOCTaTOYHO
MIPOJIOJKUTEIILHOTO TIepro1a paboTHI.

Hmoeoswiti KOHTPOITb OCYIIECTBIISETCS 10 3aBEPIICHUH KaXKI0TO rojia 00ydeHusl.

Jns oTcliekvBaHMS NWHAMUKW PE3YJIbTaTUBHOCTH YYaIUXCS MPUMEHSIOTCA Pa3JIMYHbIC
Gopmvl KOHMPO: IPOMEKYTOUHBIE TECTOBBIC MTPOBEPOUHBIC PAOOTHI; 3a4€ThI; CAMOCTOSITEIILHBIC
paboThl; (POHTAIBHBIA U WHAMBUIYAIBHBIA OMPOC; OTYETHI MO MPAKTUYECKUM MU JTaOOPATOPHBIM
pabortam; TBOpueckue 3amaHus (3amuTa pedepaToB U MPOEKTOB, MOACTUPOBAHUE IMPOIECCOB H
00BEKTOB).

Jns noaroroBku Kk EI'D MIKOJIBHMKOB Ha YpOKax MPOBOAMUTCS TECTUPOBAHUE, pEUICHUE
3amannii EI'D n3 cOopHUKOB



