buoJjorus (10 kiaacc . Ba3oBblii ypoBeHb) —
aHHOTAIWs K padoueil mporpamme

Pabouas mnporpamma mo yueObHomy mpenmery «buomnorus», mnpenmerHas o6iacTb
«EcTecTBeHHO Hay4HbIE MTPEIMEThI»,pa3paboTaHa B COOTBETCTBUH ¢ TpeOoBaHUsIMU DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJApTa CpeAHero oolmiero oOpa3oBaHMs, Ha OCHOBE
DyHIaMEHTAILHOTO Siipa  COJEpKaHus o00mero oOpa3oBaHus, TpeOOBaHHMI K pe3yJbTaTaMm
OCBOCHHS OCHOBHOI 00pa30BaTeNbHOM MporpamMMbl cpeaHero odmero odpaszoBanus, [IpumepHoit
OCHOBHOM 00pazoBaTeNbHON MPOTPaMMBI CpeHEro oOIero odpa3zoBaHus (0g00peHa penieHueM
benepalbHOTO y4eOHO-METOMYECKOTO 00BEIMHEHUS 10 00IeMy 00pa30BaHUIO (ITPOTOKOI OT 28
mionss 2016 r. Ne 2/16-3)), BocnuratensHOW pabouelr mporpammbl MBOVY «Ilkoma Ne 75»,
aBTOPCKOM TpOrpaMMbl CpPEIHETO oO0IIero odpa3oBaHUs MO OWOJOTHHU I 0a30BOT0 HM3y4YCHUS
ouomoruu B X - XI xmaccax W.b.Aradonosoii, B.M. Cuornasosa //IIporpammsl s
0011e00pa30BaTENbHBIX YUPEKACHUN K KOMILIEKTY Y4€OHHMKOB, CO3/aHHBIX MOJI PYKOBOJCTBOM
H.U. Conuna. buonorwus. 5-11 xkmaccel. — M.: [Ipoda

YUYEBHO-METONYECKUI KOMIUIEKC (YMK):

= Cusornasos B.U., Aradponosa U.b., 3axaposa E.T. buonorus. O6mas 6nosorus (6a30BbIii
yposenb). 10 knacc. M.: Ipoda

VUEBHBIN [UIAH (KOTM4IeCcTBO YacoB):

= 10 xnacc — 1 gac B Henemro, 34 yaca B roj

LEJIN:

= coluanu3alys o0yJaroumxcs Kak BXOKIEHUE B MUP KYJIbTYPhl U COI[MAIBHBIX OTHOILIEHUH,
o0ecrnieunBaroIee BKIIOYCHNUE YUalUuXCs B TY WIM HHYIO TPYIIY WU OOITHOCTh — HOCHUTEIS €e
HOPM, IIEHHOCTEH, OpUEHTaIMii, 0OCBAaUBAaEMBIX B IIPOIECCE 3HAKOMCTBA C MUPOM KHBOU MPUPOJIBI;

= MpUOOIIEHNEe K I[O3HABATEIBHONH KyIbType KaK CHCTEME IT03HABATENbHBIX (HAYYHBIX)
IIEHHOCTEH, HAKOTIJICHHBIX 0011eCTBOM B c(hepe OMOIOTHUeCKOM HAYKH.

= [ToMuMoO 3TOTO0, OHOTIOTHYECKOE 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 OOIIHUX OMOIIOTUYECKUX 3aKOHOMEPHOCTEH M caMOMy TIPOIECCY HAYUYHOTO MTO3HAHHUS,

= OBJI3/ICHHUE y4EOHO-TI03HABATEIbHBIMHU U [IEHHOCTHO-CMBICJIOBBIMU KOMIETEHTHOCTSIMH JISI
(dhopMUpOBaHUS TIO3HABATETFHOW M HPABCTBEHHOUW KYJIbTYpbI, HAYYHOTO MHUPOBO33PECHHUS, a TAKKE
METOJIOJIOTHEH OMOJIOTUYECKOT0 SKCIIEPUMEHTa M DJIEMEHTAPHBIMM METOJaMU OMOJIOTHYECKUX
HUCCIIEeIOBAHUN;

= opMUpPOBaHUE IKOJIOTUYECKOTO CO3HAHHUS, IEHHOCTHOTO OTHOILIEHUS K KUBOM Mpupoje U
YEIJIOBEKY.

3AIAYN:

= opMUpOBaHUE 1EJIOCTHOTO IPEICTABICHUS O MUPE, OCHOBAaHHOE Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHSIX U CII0c00ax NesITeIbHOCTH;

= MpUOOpETEHNE OTbITA PAa3HOOOPA3HOM IEATEIBHOCTH, OMBbITA TO3HAHUS U CAMOIIO3HAHUS;

= IOIFOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOPA MHANBUIYAIBHOM 00pa30BaTEeIbHOM
WK podeccroHaNbHON TPAeKTOPHUH.

Hpozpa/wwbl obecneyusarom 0oCmudCeHUe 6blNYCKHUKaMU OCHOBHOU WKOJIbl OI’lpeaeJZéHHblx
JUYHOCHIHbLX, Memanpedmemnblx u npe()Memelxpes’szbmamoe.

OBHIME KOMIIETEHLI

* peanu3aly STUYECKUX YCTAaHOBOK I10 OTHOIIEHUIO K OHOJOIMYECKHM OTKPBITHAM,
HCCIEA0BAHUAM U UX PE3YIbTaTaM;

* IPU3HAHUA BBICOKOW LIECHHOCTH JKHU3HH BO BCEX €€ MPOSBICHUSX, 310POBbS CBOCTO U IPYTUX
Jrozell, pean3aly yCTaHOBOK 370pOBOT0O 00pasa XKU3HU;



= ¢()OPMHUPOBAHHOCTH TI03HABATEIIFHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJy4YE€HHE HOBOTO
3HaHUS B 0OONacTH OWONOTHMH B CBsI3U C Oynymiedl npodeccHoHanbHOM NeATeNbHOCThIO HWIIN
OBITOBBIMH IIpOOJIEMaMH, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3[J0POBBSI M AKOJIOTHYECKON
0€30MacCHOCTH.

= OBJIQ/ICHHE COCTaBJISIIONIIMMHU HCCIEAOBATEIbCKOM M TPOEKTHOM JEATeNbHOCTH, BKIIOYAS
YMEHHUSI BHUICTh NPOOJIEMy, CTaBUTh BOIPOCHL, BBIIBUraTh THUIOTE3bl, aBaTh ONpPEICIICHHS
HNOHATHH, KiIacCH(UIMpPOBaTh, HAOIIOAATh, MPOBOJAUTH HSKCIECPHUMEHTHI, JEJaTh BBIBOABI H
3aKJIIOYECHHUs, CTPYKTYPUPOBATh MaTepuall, O0ObACHATH, TOKa3bIBaTh, 3ALIUILATH CBOH UJICH;

* yMeHHE paboTaTh C pPa3HBIMH HCTOYHHKAMHU OWMOJIOTHMYECKON HH(GOpMALUKM: HAXOAUTDH
Ononornyeckyro HHGOPMAIMIO B Pa3IMYHBIX UCTOUYHHKAX (TEKCTe ydyeOHHMKA, HAYYHO-TIOMYJIIPHON
auTeparype, OHOJOTMYECKHX CIIOBapsX W CIPAaBOYHHMKAX), AHAJIM3UPOBAaTh M  OLIEHUBAThH
nH(popMaIuio, mpeodpa3oBrIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO;

= CIIOCOOHOCTh BBIOMpATh IIENICBBIE W CMBICIOBBIE YCTAaHOBKM B CBOMX JEHCTBHAX U
MOCTYIKAX 110 OTHOIICHHUIO K KUBOHU MPHUPOJIE, 30POBBIO CBOEMY H OKPYKAIOIIHX;

= YMEHHE aJIeKBAaTHO HCIIOJb30BATh PEUEBBIC CPEICTBA IS JUCKYCCHM M apryMEHTalUuU
CBOCH MO3WIMY, CPAaBHUBATH pa3HbIC TOYKM 3PEHHS, APTyMEHTHPOBATh CBOIO TOYKY 3PEHHS,
OTCTaMBAaTh CBOIO MO3UIIHIO.

IIpoecpammuvl obecneuugarom 0OCMUINCEHUE BbINYCKHUKAMU CPEOHEl WKOAbl ONpeoenNéHHbIX
JIUYHOCTHBIX, MEMAnpeoMemubiX U NPeOMemHbIX pe3yibmamos.

JIM4HOCTHBIE pPe3yJIbTaThI

-peanM3alnys  ATHYECKMX YCTAaHOBOK IO OTHOLIEHWIO K OHOJIOTMYECKHM  OTKPBITHSIM,
MCCIIEIOBAaHUSM U X pe3yJbTaTam;

-IIPU3HAHUE BBICOKOI LIEHHOCTH XW3HM BO BCEX €€ MPOSBICHHSX, 3I0POBBSI CBOETO M JIPYTUX
JFOJIEH, pea3aliii YCTaHOBOK 37I0pPOBOT0O 00pasa KU3HU;

-c(hOpMHUPOBAHHOCTH TIO3HABATENILHBIX MOTHBOB, HAIIPABJICHHBIX Ha TOJyYCHHUE HOBOTO 3HAHMS
B oOmact OWOJOTMM B CBs3U C Oyaymield HpoecCHOHAIBHOM IEATENbHOCTBIO MM OBITOBBIMH
po0JIeMaMu, CBS3aHHBIMHU C COXPaHEHHEM COOCTBEHHOTO 3/I0OPOBbSI M IKOJIOTHUYECKON 0€301TacHOCTH.

MeTanpeaMeTHble pe3yJibTaThl

-OBJIQICHUE COCTABIIAIONIMMHU HCCIEIOBATEICKON W MPOCKTHOW NESTENFHOCTH, BKIIOYAs
YMEHHUSI BHUICTh NPOOJIEMy, CTaBUTh BOIPOCHL, BBIIBUraTh THUIOTE3bl, aBaTh ONpPEICICHHS
HOHATHAM, KJIacCH(UIMPOBaTh, HAOIIOAATh, NPOBOIUTH OSKCICPUMEHTHI, JeNaTh BBIBOJIBI H
3aKIIIOYEeHHUs, CTPYKTYpUPOBATh MaTepuall, O0bACHATH, TOKa3bIBaTh, 3ALIUILATH CBOM UJICH;

-yMeHHEe padoTaTh € Pa3HBIMH HMCTOYHHKAMH OWOJIOTHMYECKOH WH(OpPMAaIMU: HAXOAWUThH
OMO0JIOTNYEeCKyI0 HH(OPMAINIO B Pa3IMYHBIX UCTOUYHUKAX (TEKCTe Y4eOHHKA, HAyYHO-TIOMYIISIpHON
JauTepaType, OWOJNIOTMUECKMX CJIOBapsAX M CIPaBOYHUKAX), AaHAIN3UPOBaTh M  OLCHHUBATDH
uHpopMaInio, IpeoOpa3oBbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

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

-yMEHHUE aJeKBAaTHO HCIIOIb30BAaTh PEUYEBBIC CPEICTBA JUIA IUCKYCCUH WM apryMEHTAalUu
CBOEH TO3MIIMU, CPaBHMBATH DPAa3HbIE TOYKH 3pPEHHs, AapryMEHTHpPOBATh CBOIO TOUYKY 3pEHUS,
OTCTauBaTh CBOIO TTO3UIIHIO.

IIpeamMeTHbIE pe3yabTaThl

1. B mo3naBaTenpHOM (MHTEIJIEKTYyaJIbHOM) cdepe:

- XapaKTepHUCTUKA COJIePKaHUsI OMOJIOTUYECKUX TEOpUH (KJIETOYHAs, YBOJIIOIIMOHHAS TEOPHUS
UY./lapBuna); yuenusi B. M. Bepranckoro o 6uocdepe; 3akonoB I'. Menuens, 3akoHOMEpHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIJAIOIINXCS YUYEHBIX B Pa3BUTHE OMOIIOTHYECKOI HAyKH;

-BBIJICJICHHE CYIIECTBEHHBIX MTPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PaCTUTEIBHBIX
Y JKUBOTHBIX, JIOSZICPHBIX U SIIEPHBIX, MTOJIOBBIX U COMAaTHYECKUX; OPTaHU3MOB: OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX; BUJOB, 3KOCHCTEM, OHMOC(epsl) U MpomeccoB (0OMEH BEUIECTB, Pa3MHOXEHHE,
JeNICHUE KJIETKH, OIJIOOTBOPEHHE, JEHCTBHE HCKYCCTBEHHOIO M €CTECTBEHHOro 0TOOpa,
dhopMHupOBaHKE MPUCTIOCOOTICHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BEIECTB W MPEBPAIICHUS
SHEpPIUU B IKOCHCTEMax U Ouocdepe); oObsICHEHUE POIU OHONOTUU B (OPMHPOBAHUU HAYYHOTO
MHPOBO33pDEHHUS;  BKJIaga  OHOJOTMYECKMX  Teopudd B (HOPMHPOBAHHE  COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA; OTPHLATEIBHOTO BIMSHUSA  aJKOTOJIA, HHUKOTHHA,



HapKOTUYECKUX BELIECTB HA Pa3BUTHE 3apOJbIIIA YEJIOBEKA; BIMSHHMS MYTarecHOB HAa OpPraHU3M
YeNIOBEKa, YKOJOTHYECKHX (DaKTOPOB HA OPTaHW3MBI; IPHYMH SBOJIOIUHU, U3ME-HIEMOCTH BHUJIOB,
HapylIeHUH pa3BUTHUS OPTraHW3MOB, HACJICICTBCHHBIX 3a00JICBaHUMN, MyTaluii, YCTONYMBOCTH H
CMEHBI IKOCHCTEM;

-IPUBEJICHUE J10KA3aTeNbCTB (apryMEHTalus) €IWHCTBA >KMBOM W HEXKUBOW MPUPOJDI,
POJICTBA JKMBBIX OPraHU3MOB; B3aUMOCBSA3EH OPraHU3MOB U OKPY)KAIOLIEH Cpeibl; HEOOXOTUMOCTH
COXPaHEHUS MHOT000Pa3us BUIOB;

-YMEHHE MOJIb30BaThCs OMOJIIOTHYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

-pelieHre 3JEMEHTAPHBIX OMOJOTHYECKHX 3a/lady; COCTaBJICHHE JJEMEHTAPHBIX CXEM
CKpELIMBAaHUs U CXEM IIEPEHOCA BEIIECTB M SJHEPTUU B IKOCUCTEMAX (LIEMH MUTAHUSA);

-onucanue ocobeld BU0B M0 MOP(HOIOTUYECKOMY KPUTEPHUIO;

-BBISIBIICHUE U3MEHUYHUBOCTH, ITPUCTIOCOOTICHUI OPraHU3MOB K cpejie 00UTaHusl, UICTOUHUKOB
MyTareHOB B OKpY)KaloIlllel cpesie (KOCBEHHO), aHTPOIOTEHHBIX M3MEHEHUI B DKOCHCTEMAax CBOEH
MECTHOCTH; U3BMEHEHUH B IKOCHCTEMaX Ha OMOJIOTHYECKUX MOJIETIX;

-CpaBHEHHE OWOJIOTHYECKHX OOBEKTOB (XMMHUYECKHI COCTaB TeNl KHUBOW U HEKHBOU
MPUPOIBI, 3apOABIIIA YEJIOBEKAa M JPYTUX MIEKONUTAIOMINX, HPUPOJHBIE HKOCUCTEMBI U
arpo’KOCHUCTEMBI CBOEH MECTHOCTH), MMPOLIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOP, IMOJIOBOE
u Oecrionoe pa3MHOXKEHHE) U GOPMYITUPOBKA BHIBOJOB Ha OCHOBE CPAaBHEHHS.

2.B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:

-aHAJIM3 W OLEHKA pA3JMYHBIX THIOTE3 CYIIHOCTH MXWU3HHM, NPOUCXOXKICHUS JKU3HU U
YeJI0BEKa, IMT00ANBHBIX SKOJIOTHYECKUX MPOOIeM U MyTell UX peleHwsl, MOCcIeICTBUIl COOCTBEHHON
NESATETLHOCTH B OKPYXKAIOIIEH cpeze; OWonorudeckoil wHGOpMAIUK, IMOJTYyJaeMOW W3 pasHBIX
HMCTOYHUKOB;

-OLIEHKA J3THUYECKUX AacClEeKTOB HEKOTOPHIX HCCIEeNOBaHUN B 00JIaCTH OHOTEXHOJIOTHH
(KJIOHUPOBaHKE, UICKYCCTBEHHOE OIJIOJOTBOPEHME, HAIIPABJIEHHOE N3MEHEHHUE T€HOMA).

3. B cdepe TpynoBoit qesTeIbHOCTH:

-OBIIQJICHUE YMEHUSMU W HaBBIKAMH ITOCTAHOBKH OWOJIOTHYECKHUX OKCIIEPHUMEHTOB H
OO0BSICHEHHS UX PE3Yy/IbTATOB.

4. B chepe puznyeckoit 1esTENbHOCTH:

-000CHOBaHUE U COOIOIEHHE Mep MPO(DHIIAKTUKHA BUPYCHBIX

3a00JIeBaHUl, BpEAHBIX TPUBBIYECK (KypeHHE, aJIKOTOJU3M, HApPKOMAaHHWs); IPaBUI
MOBEICHUS B IPUPOIHOU Cpee.

COJAEPXAHUE

1 buonorus kak Hayka. 2 4aca
JKuBble cucteMbl M UX opranusanus 1 gac
XHWMHUYECKUI COCTaB U CTPOEHHE KIIETKH 8 4acoB
KuzHenesTenbHOCTH KIETKH 6 4acoB
Pa3MHoxeHue 1 HTHANBUAYATbHOE Pa3BUTHE OPTaHU3MOB S YaCOB
HacneacTBeHHOCTh M N3BMEHUNBOCTh OPTaHU3MOB 8 YaCOB
Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOIOTHH 4 Yaca

~N OBk W

®OPMbI TEKYIIET'O KOHTPOJIS X ITIPOMEXYTOYHOM ATTECTALIMA

Buasl koHTpOIIS:

Temamuueckuti KOHTPOJIb OCYILIECTBISICTCS MO 3aBEpLICHUM KpyHmHOro Oioka (temsl). OH
MO3BOJISIET OLEHUTh 3HAHUA M YMEHHUS Y4YalllUXcsl, IOJy4yeHHbIE B XOJE JOCTAaTOYHO
MPOJOIDKUTEIHLHOTO TIeproia paboThI.

Hmo206b11iIKOHTPONIb OCYLIECTBIIAETCS MO 3aBEPLUICHUH KaXI0T0 Toa 00y4YeHHUS.

JUis OTCleXKMBaHUS NMHAMUKHM DPE3YJIbTATUBHOCTH Y4YalIUMXCA NPUMEHSIOTCA Ppas3/InyHble
dopmobl KOHmMpPOAA: TPOMEKYTOUHBIE TECTOBBIE MTPOBEPOUHBIE PAOOTHI; 3a4€Thl; CAMOCTOSITENIbHBIE
paboThl; (PpOHTANBHBIA M WHAMBUIYAIbHBIM OMPOC; OTYETHl MO MPAKTUYECKUM H JaOOpaTOPHBIM
pabortam; TBOpueckue 3ajgaHus (3amuTa pedepaToB U MPOEKTOB, MOAEITUPOBAHUE IMPOILIECCOB U
00BEKTOB).

Jns nmoaroroBkn kK EI'D MIKOJIBHUKOB Ha YpOKax MPOBOJIUTCS TECTUPOBAHUE, PEUICHUE
3aganuii EI'D u3 cOOpHUKOB






