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Pabouas mporpamma coctasieHa Ha ocHOBe DenepanbHoro ['ocygapcTBEHHOTO cTaHAapTa, MPOrPaMMBbI O OUOJIOTUU IS
o01eoOpa3zoBareabHbIX HIKOJ (cOOpHUK buonorus. Paboune nporpammsl. [IpenmeTHas nuHust yaeOHUKOB «JIMHUS )KU3HI.
10—11 knaccsl: yueb. mocobue st 001ieo0pa3oBaTesibHBIX. OpraHu3aiuii: 6a3oBeiii ypoeHb / B. B. [laceunuk, I'. T
[IBenos, A.A.Kamenckuii. — M. : IIpocBemienue, 2021), monHOCTHIO OTpakarolien coaepxkanue [IpumepHoii nporpammel, ¢
JOTIOTHEHUSIMU, HE TPEBBIIIAIONIUMHU TPeOOBaHUA K YPOBHIO MMOATOTOBKU 00YYarOIINUXCS.

HopmaTnBHO-IpaBOBbBIE TOKYMEHThI, HA OCHOBAHMH KOTOPBIX pa3padoTrana padoyasi nporpaMmma:

®enepalibHBINA FOCY1apCTBEHHBIN 00PAa30BaTENbHBIA CTAHAAPT CPEAHETO 001IEro 00pa3oBaHus
(yTB. mpuka3zoM Munucrepctsa oopazoBanus u Hayku PD ot 17 mas 2012 r. N 413). IlognyHkT 6 U3MeHeH ¢ 7 aBrycTa
2017 r. - Ilpuka3z MunoOpnayku Poccuu ot 29 uronst 2017 r. N 613

®denepanbhbiii 3akoH PO ot 29.12.2012 Ne 273-D3 "O6 o6pazoBanuu B Poccutickoit deaeparum», ct. 2, 1. 9;
denepanbHBIA rOCYIapCTBEHHBIN 00pa30oBaTEIbHBIN CTAHIAPT;

nucbMo MunHCTEpCcTBa 00pazoBanus U Hayku PD ot 19 anpens 2011 r. Ne 03-255 «O BBeaeHuu denepaibHOTO
roCy/IapCTBEHHOT'O 00pa30BaTEIbHOTO CTaHapTa O0UIEro 00pa30BaHUs;

denepanbHbIil mepeyeHb yueOHUKOB, PEKOMEHJ0BaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO Kk MCIONb30BaHUIO

B 00pa3oBaTEILHOM IpoIlecce B 001e00pa3oBaTeIbHbIX YUpexkaeHusx, Ha 2019-2020 rr., mp. MunucrepcTaa
oOpazoBanus u Hayku P® Ne 345 ot 28.12.2018

npuka3 MunucrepctBa oopazoBanus U Hayku PO No 1577 ot 31.12.2015 r. «O BHecenun uzmenenuit B ®I'OC 00O,
YTBEPKIEHHBIN TpukazoM MunucrepcTBa oOpazoBanus u Hayku PD ot 17.12.2010 1. No 1897»;

OCHOBHO# 00pa3oBaTeIbHOM porpaMMon cpeaHero (moaHoro) odmero oopazoBanus MAOY COILI Ne 4;

y4ueOoHbIM I1aHomMm MAOY COIINe 4;

Ha OCHOBC:

e [Iporpamma: [Iporpamma o Guosnoruu ajst 061eodpa3oBaTenbHBIX MIKOI (COOpHUK bruonorus. Paboune
nporpaMmmbl. [IpeamerHast muaus yaueOHUKOB «JIuHus sxxku3Hm». 10—11 knacesl: yueb. mocodue st


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

o011e00pa3oBaTeNbHbIX. OpraHu3aiuii: 0a3oBeiil ypoBens / B. B. Tlaceunuk, I'. I'. [lIBenios, T. M. EpumoBa. — M. :
IIpocsemenue, 2017

e VYyebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuUK 17151 0011€00pa30BaTEIbHBIX YUPEKIACHUM /
A.A Kamenckuii, B.B.Ilaceunuk, A.M.PybuoB: - M., Ilpoceemenue. 2021 .

[HOACHUTEJIBHAA 3AIINMCKA

[Ipennaraemas pabouas nmporpamMma peaan3yeTcst IPU UCIIOIb30BaHUN YueOHUKOB «buomnorus. 10 knace» u «buonorus. 11
Kjace» noa penakiueit npodeccopa B. B. Tlaceunuka. [Iporpamma cocraBiieHa B COOTBETCTBUM C TPEOOBAHUSIMH K
pe3yibpTaTtaM cpeiHero obiiero oopasoBaHus, yTBepKaeHHbIMU DenepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIAPTOM CPEIHETO
o01ero oOpazoBaHusI.

[Iporpamma pa3paboTaHa ¢ y4€TOM aKTyaJ bHBIX 33724 O0yUeHHUs, BOCIIUTAHUS U pa3BUTHs oOydaromuxcs. [Iporpamma
YUUTBHIBAET yCIOBUS, HEOOXOAUMBbIE IS Pa3BUTHUS TMYHOCTHBIX U MTO3HABATEIbHBIX KAYECTB 00 yUarOIINXCS.

[Iporpamma BkItOUaeT 00s13aTENBHYIO YaCTh Y4eOHOTO Kypca, U310xkeHHYI0 B «[IpumMepHoil 0CHOBHOM 00pa3oBaTeIbHOM
porpaMMe 1Mo OMOJIOTUM Ha YPOBHE CpefHero odiero oopasoBaHus» U paccuntana Ha 138 yacoB. B mporpamme conepxurcs
IPUMEPHBII TepeueHb J1a00PaTOPHBIX U MPAKTUYECKUX padOT, HE BCE U3 KOTOPBIX 00S3aTE€IbHBI JIJISl BBITIOJHEHUS. Y YUTEIb
MOJKET BBIOpATh U3 HUX TE, JJIS MPOBEACHUS KOTOPHIX €CTh COOTBETCTBYIOIINUE YCIOBHS B IIKOJIE.

OcBoeHnue mporpaMmbl 10 OUOJIOTUH 00ECTICYNBAET OBJIAJICHUE OCHOBAMHU yU4eOHO-HCCIIEIOBATEIBCKOM NESITEbHOCTH,
HAay4YHBIMH METOJIAMU PELICHUS PA3JIMYHBIX TEOPETUYECKUX U MPAKTUYECKHUX 3a7a4.

N3ydenne 6nonmornu Ha 6a30BOM ypPOBHE OPUEHTHPOBAHO Ha o0ecrieueHre 001eo0pa3oBaTeIbHOM B OOIIEKYIbTYPHOM
MMOATOTOBKU BBIITYCKHUKOB.

Ha 6a3oBoM ypoBHE uzydenue npeamera «bruosorus», B 4acTu GOpMHUPOBAHUS Y 00YHAIOIINXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOEHUS 00IIEHAYYHBIX METOJ0B, OCBOEHUS MPAKTUYECKOTO MPUMEHEHHUSI HAYUYHbIX 3HAHUI, OCHOBAHO Ha MEKIIPEIMETHBIX
CBSI3SIX C MIPEAMETaMH 00J1acCTe €CTECTBEHHBIX,

MaTeMaTU4YeCKUX U TyMaHUTAPHBIX HAYK.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA



B cucreMe ectecTBEHHO-HAy4YHOTr0 00pa3oBaHMs OMOJIOTUS KaK yYEOHBIN MPEeaMET 3aHUMAET BaXKHOE MECTO B (JOPMUPOBAHUMU:
HAYYHOW KapTHUHBI MUPA; (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOH /IJIsl TOBCETHEBHOM JKU3HH, HABBIKOB 3JOPOBOTO U
0e30macHOro JIJIsl YeJIOBEKa U OKPY’KaOIIEeH cpeibl 00pa3a *U3HU; SKOJOTUYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOILIEHHUS K
’KUBOU MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIMH MO OTHOLIEHUIO K OMOJ0rnyeckoil nHpopMaluy, nojJydaeMon U3 pa3HbIX
MCTOYHUKOB. V3yueHne OMoIoruu co3iaet ycioBus 1 GOpMUPOBaHUS Y 00yHAIOMIMXCA UHTEIUIEKTYabHbIX,
Ipa)TaHCKUX, KOMMYHUKAIIMOHHBIX U WH(POPMAIIMOHHBIX KOMITETEHITHH.

Nzyuenne kypca «buonorus» B crapuieil IKoJie HalpaBieHHO Ha PEIICHHUE CIETYIOUIUX 3a1a4:
1) bopmupoBanue cucTeMbl OMOJOTUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHUHBI MUPA;
2) pa3BUTHE JUYHOCTH O0YUAIOLIUXCS, UX UHTEIEKTYaJbHOE U HPABCTBEHHOE COBEPILIEHCTBOBaHKE, (DOPMUPOBAHUE Y HUX
I'YMaHUCTUYECKUX OTHOUICHUHN U HKOJIOTMYECKH IEeCO00pa3HOro MOBEICHUS B ObITY U TPYJOBOM J1€ATEIbHOCTH;
3) BbIpaOOTKY MOHUMaHUS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH OUOJIOTHH, a Takke (POPMHUPOBAHUE OTHOLICHUS K
OMOJIOTHHY KaK BO3MOXKHOM 00s1acTu Oynymieil NpakTHUYeCKOU IeITeTbHOCTH.

Heau Ouonoruueckoro o6pazoBaHus B CTapIiel mKkoje GopMyIHPYIOTCS Ha HECKOJIBKUX YPOBHSX: II100aIbHOM,
METanpeIMETHOM, JIMYHOCTHOM U MPEIMETHOM, Ha YPOBHE TPeOOBAHMIA K pe3yJbTaTaM OCBOCHHS COJIEP KaHUS MTPEAMETHBIX
IpOrpaMM.

['mob6anbHbIe e GMOIOTUYECKOT0 00pa30BaHUs SBISIOTCS OOIIMMU JJI1 OCHOBHOM M CTapIIEH IIKOJIbI M OMPEAeNISIOTCS
COLIMAJIbHBIMU TPEOOBAaHUSMHU, B TOM YHCIIE U3MEHEHUEM COITMAIIBHON CUTYAIMH PAa3BUTUSI — POCTOM MH(DOPMAIMOHHBIX
Heperpy3oK, I3MEHEHUEM XapaKTepa U CIIOCOO00B OOIICHHS U COLUANIBHBIX B3aMMOICHCTBUM (00BEMBI M CITIOCOOBI TTOTYUCHUS
UHGOpPMAIINH TTOPOKIAIOT PsiJl 0COOEHHOCTEH pa3BUTHS COBPEMEHHBIX MOJIpOoCcTKOB). Hanbonee nmpoayKTUBHBIMU JIJIs1
pElIeHHs 3a71a4 pa3BUTHS TOJIPOCTKA SIBJISIOTCS COLIMOMOPAbHAS U UHTEIIEKTyallbHAsI B3POCIOCTb.

[Tomumo 3TOTO, rI100aNTBHBIE LIETH POPMYITUPYIOTCS C YIETOM PACCMOTPEHUSI OMOIOTHYECKOT0 00pa30BaHuUs Kak
KOMIIOHEHTa CUCTEMbI 00pa30BaHus B LIEJIOM, [TI03TOMY OHU SIBJISIOTCS Hanbosee OOIUMHU U COLUAIBHO 3HAUUMBIMH.

C y4€TOM BBIIIEHA3BAHHBIX [TOJIX0I0B II100ATBHBIMU LEIAMU OHOJIOTHUECKOTO
00pa3oBaHUs SBISIOTCS:

— coNMAJIM3anMs 00yJaIONINXCsA KaK BX0XK/ICHHUE B MUP KyJIbTYpPbl U COLIMATbHBIX OTHOLICHHH, 0OecreynBarolee
BKJIIOUEHHE YYAIUXCS B TY UJIM UHYIO TPYIITY JTUO0 OOIIHOCTh — HOCHUTENS €€ HOPM, LIGHHOCTEH, OpUEHTAILINH, OCBAaUBAEMBIX
B IIPOIECCE 3HAKOMCTBA C MUPOM KMBOW MPHUPOJIBI;

— npuodIleHne K TTO3HABATEIbHON KYJIbTYPE KaK CHCTEME MO3HABATENIbHBIX (HAyUHBIX) [ICHHOCTEH, HAKOIUIEHHBIX
o011ecTBOM B cpepe OMOTOTHIECKON HAYKH.



[Tomumo 3TOro0, OHMoONIOrNUecKoe 0Opa3oBaHue HA CTapIIel CTYIEHU IPU3BAHO O0ECIIEYUTD:

— OPHMEHTALMIO B CUCTEME STUYECKUX HOPM U IIEHHOCTEH OTHOCUTEIBHO METOJIOB, PE3yJIbTATOB M JOCTHIKEHUH COBPEMEHHOU
OMOJOrMYeCKOl HayKU;

— pa3BUTHe TI03HABATEIbHBIX KAYECTB TUYHOCTH, B TOM YHUCJIC MO3HABATEIHHBIX HHTEPECOB K U3YUCHHUIO OOIINX
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U caMOMy IPOIIECCY HAyYHOTO MO3HAHUS;

— OBJIa/IeHHe YUeOHO-TI03HABATEIbHBIMH U IEHHOCTHO-CMBICIIOBBIMH KOMITETEHTHOCTSIMU 151 (DOPMHUPOBAHUS
TI03HABATEIFHOW U HPABCTBEHHOH KYJIBTYPHI, HAY9HOTO MHUPOBO33PECHHUSI, a TAKIKE METOHO0JIOTHEH

OHMOJIOrMYECKOTO IKCTIEPUMEHTA M DJIEMEHTAPHBIMU METOJaMU OMOJIOTHYECKUX UCCIIeIOBAHU;,

— (popMHUPOBAHME DKOJIOTHYECKOI0 CO3HAHHUSI, IEHHOCTHOI'O OTHOLIEHUS K KUBOU IIPUPOJIE U YEIIOBEKY.
MECTO KYPCA BMOJIOI'MN B YYHEBHOM IIJTAHE

KonnuecTBo 9acoB, 0OTBOAMMOE Ha U3y4YEHHUE OUOJIOTHUU B CTApIIEH MIKOJIE, 3aBUCUT OT YYEOHOT0 TjIlaHa YTBEPIKJACHHOTO
oOpasoBaTenbHOM opranu3anuei. Jlanaas pabouas mporpamMma paccyuTaHa Ha MpoBejieHre | yaca KJIaCCHBIX 3aHSITUH B
HEJIeII0 MPU U3y4ueHuHu npeamMera B TeueHue asyx jiet (10 u 11 kmaccer). O61ee yucio yueOHbIX 4acoB 3a 2 roja o0y4eHus
coctabiisieT 138 4, u3 Hux 70 4 (2 4 B Hegemnto) B 10 knacce, 68 4 (2 4 B Hexento0) B 11 kiacce.

Kypcy 6uonoruu Ha cTymneHu cpeiHero oo1ero oopazoBaHus MPeAlecTBYeT Kype OHMOIOTHH, BKIIOYAIOIIHUMA
AJIEeMEHTapHbIE CBEACHHUS 00 OCHOBHBIX OHoNIorHYeckux o0bekTax. Coaepikanue Kypca OMOJIOTHH B OCHOBHOM IITKOJIE, CIIYKUT
OCHOBOM JIJIs1 M3YYCHHS OOIINX OMOJIOTHICCKUX 3aKOHOMEPHOCTEH, TEOPUH, 3aKOHOB, TUIIOTE3 B CTAapIIel MIKOJIE, T/Ie 0c000e
3HaYCHHUE TPUOOPETAIOT
MHUPOBO33PEHUYECKHE, TEOPETUUECKHUE MTOHSTHSI.

Taxum oOpaszom, cogepkaHre Kypca OMOJIOTHH B CTapIIeH IIKoje, 60jiee TOJHO PacKphIBaeT 00IIHe OMOTOTHUECKHE
3aKOHOMEPHOCTH, IIPOSBIISIONINECS HA PA3HBIX YPOBHIX OPraHU3ALMH )KUBON TPUPOIBI.

Ilnanupyemble pe3yabTAaThl H3Yy4YeHHUs Y4eOHOI0 MpeaMeTa
JlesiTenbHOCTh 00Pa30BATENIBHOTO YUPEKICHUS O0IIero 00pa3oBaHus B 00y4EeHUH OMOJIOTUH B CPEeIHEH (TIOTHOW) IIKOJIE
JI0JKHA OBITH HATIPABJICHA HA IOCTIKEHUE 00YYAIONUMHUCS CIICTYIONINX JJHYHOCTHBIX Pe3yJbTATOB!
- peanu3ali 3THYECKHUX YCTAHOBOK MO OTHONIEHUWIO K OHMOJOTMYECKHMM OTKPBITHUSAM, MCCIECIOBAHUSIM U UX
pe3yibTaTam;
- MPU3HAHUS BBICOKOW LIEHHOCTH >KM3HU BO BCEX €€ MPOSIBICHUSIX, 3JI0POBbS CBOETO W JAPYIHX JIOJICH, peanu3aiuu



YCTaHOBOK 3JJ0POBOTO 00pa3a KHU3HHU;

- cOpMUPOBAHHOCTH TIO3HABATEIFHBIX MOTHUBOB, HAMIPABIIEHHBIX HAa MOJyYeHHE HOBOTO 3HAHMS B 00JacT OHOIOTHU

B CBs3M C Oynymiel mpodeccrnoHanbHOW eATeIbHOCTHIO WM OBITOBBIMH MpPoOJIeMaMu, CBI3aHHBIMH C COXPaHEHHUEM
COOCTBEHHOTO 3/I0POBbSI M IKOJIOTHUECKON O€30MaCHOCTH.

MeTanpeaMeTHbBIMHU Pe3yJbTATAMU OCBOCHHS BBHITYCKHUKAMH CTapIlel MIKOJIbI 0a30BOT0 Kypca OMOIOTHH SIBISIIOTCS:

- OBJIaJICHUE COCTABIISIIOIIMMH HMCCIIETOBATENBCKON M MIPOSKTHOM NEATEIBHOCTH, BKIIIOYAs YMEHHS BUAETH MpoOsieMy,
CTaBHUTh BOIIPOCHI, BBIIBUTaTh THIIOTE3bI, 1aBATh OMPEACICHUS MOHITHAM, KIacCu()UIIMPOBATh, HAOIIO1aTh, IPOBOIUTH
OKCIIEPUMEHTBI, JIEaTh BHIBOJIBI U 3aKIIOUCHUS, CTPYKTYPUPOBATh MaTepHal, OObICHITh, TOKa3bIBaTh, 3aIIUIIATh CBOU
UJICH;

- yMeHHmss paboTaTh C pa3HBIMH HMCTOYHUKAMH OHOJOTHYECKOW WH(GOPMAIUUA: HAaXOAUTh OHOJIOTHYECKYIO
MHPOPMAIIO B PAa3IMYHBIX HMCTOYHUKAX (TEKCTe ydeOHMKA, HAy4HO- MOMYJSPHON JHTEeparype, OMOJOTHYECKHX
CJIOBapsIX M CIPABOYHUKAX), aHATM3UPOBATh M OICHUBATH WH(OPMAINIO, TPEOOPa30BhIBATh HH(POPMAIIMIO U3 OJHOU
(bopMBI B APYTYIO;

- CIIOCOOHOCTH BBHIOMPATH II€JIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUAX M IMOCTYIKAaX MO OTHOLIEHUIO K KUBOU
IPUPOJIE, CBOEMY 37]0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

- YMEHUS aJIeKBaTHO UCIOJIb30BaTh PEUEBbIE CPEACTBA JIsl JUCKYCCUU U apTyMEHTAIIMU CBOEH MO3UIIMH, CPABHUBATH Pa3HbIC
TOYKH 3pEHUS], apTyMEHTHPOBATH CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3UIIUIO.

IIpeaMeTHBIMHU pe3yJIbTATAMU OCBOCHUS BBHIITYCKHUKAMU CTapIIeH MIKOJIbI Kypca OUOJIOTHH $A230BOr0 YPOBHS SIBIISIOTCS:
B no3nasamenvnoit (unmennekmyainvHoit) cghepe:

- XapakTEepUCTHKa COJEpKaHUS OHOJOTUYECKUX Teopuid (KJIETOYHas, HBOJNIOIMOHHAasS Teopus JlapBuHa); ydeHUS
Bepnaackoro o 6mocdepe; 3axoHOB MeHpens, 3aKOHOMEPHOCTEH HM3MEHYMBOCTH; BKJIa/Ja BBIAAIONINXCS YYCHBIX B
pa3BHUTHE OUOJIOTUYECKON HAYKU;



- BBIJICJICHUE CYIICCTBEHHBIX MPU3HAKOB OMOJOTUYECKUX OOBEKTOB (KJIETOK: PACTUTENIbHBIX U KMBOTHBIX, JTOSJIEPHBIX U
SIICPHBIX, MOJOBBIX U COMATUYECKUX; OPTaHU3MOB: OJJHOKJIETOYHBIX U MHOTOKJIETOUHBIX; BUJOB, YKOCUCTEM, OMOChephl) U
npoiieccoB (0OOMEH BEIIECTB, pa3MHOXKEHUE, JCJCHUE KIETKHU, OIUIOJJOTBOPEHUE, JACHCTBUE HWCKYCCTBEHHOTO U
€CTECTBEHHOT'0 OTOOPOB,

- opMupoBaHKe TPUCTIOCOOIEHHOCTH, 00pPa30BaHNUE BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHUS

SHEPIuM B HKOcUCTeMax u ouocdepe);
- 00bsICHEHUE POJU OMOJOTUU B (POPMHUPOBAHUN HAYYHOI'O MUPOBO33PEHMS; BKJIaAa OUOJIOTMYECKUX TEOPUI B (POpMUPOBaAHUE
COBPEMEHHOW €CTECTBEHHO- HAy4YHOM KapTUHBI MHUpPA; OTPUIATEIBLHOTO BIIMSHUS QJIKOTOJSl, HUKOTHHA, HAPKOTHYECKUX
BEII[ECTB HA PAa3BUTHE YEJIOBEKA; BIUSHHUS MYTareHOB Ha OpPraHW3M YEJOBEKa, IKOJOTMUECKUX (PAKTOPOB HAa OpPraHU3MBI;
NPUYMH DBOJIIOIUU, U3MEHSEMOCTU BUJIOB, HApYIICHUIN pPa3BUTHS OPraHU3MOB, HACJEJCTBEHHBIX 3a00JICBAaHWN, MYyTalluid,
YCTOMYUBOCTH U CMEHBI SKOCUCTEM;

- TpUBEJCHUE JI0KA3aTeJbCTB (apryMEHTAaIusl) €IUHCTBA XUBOW M HEXWUBOW MPUPOIBI, POJCTBA >KUBBIX OPraHU3MOB,;
B3aMMOCBSI3€l OPTaHU3MOB M OKPY KarOIIeH cpejibl; HEOOXOAMMOCTH COXpaHEHHSI MHOT000pa3usi BUJIOB;

- YMEHHE MOJIb30BaThCS OMOJOTUUECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- pelieHue JJIEMEHTApPHBIX OMOJIOTHYECKUX 3a/iad; COCTABIICHHE DJIEMEHTAPHBIX CXEM CKPEIIUBAHUS U CXEM

NEPEHOCca BEIECTB U DHEPTUHU B IKOCUCTEMAX (1IETTH TUTaHUs );

- onMcaHue ocoOeil BUAO0B 10 MOP(OJIOTHIECKOMY KPUTEPHIO;

- BBISIBJICHUE U3MEHYMBOCTH, MIPUCTIOCOOJICHUI OpraHU3MOB K Cpejlie OOMTaHUsl, HCTOYHUKOB MYTareHOB B OKpYyKarolien
cpene (KOCBEHHO), aHTPONOTEHHBIX H3MEHEHUN B DKOCHCTEMaX CBOEM MECTHOCTH; WM3MEHEHHHl B HJKOCHCTEMax Ha
OMOJIOTMYECKUX MOJIENAX;
- CpaBHEHHE OHMOJIOTMYECKUX OOBEKTOB (XMMHUYECKHUH COCTaB TeNl KMBOW M HEXUBOM MPHUPOIBI, 3apOJBIII YETOBEKa U
JIPYTUX MIICKOTHUTAIOIINX, MPUPOJIHBIE SKOCUCTEMBI U arpo3KOCUCTEMbI CBOEH MECTHOCTHU), MPOIIECCOB (€CTECTBEHHBIN U
MCKYCCTBEHHBIN OTOOPHI, TIOJIOBOE U OECIOIOe pPa3MHOXKEHHS ) U (DOPMYITHUPOBKA BEIBOJOB HA OCHOBE CPaBHEHUS.

B uennocmmno-opuenmayuonnoit cghepe:
- aHaJM3 U OLEHKA PAa3JIMYHBIX THIOTE3 CYHIHOCTH KU3HH, IMPOUCXOXKIACHUE YEIOBEKAa U BO3SHUKHOBEHUE YKU3HH,
TJI00QTBHBIX 9KOJOTUYECKUX MTPOOJIeM U MyTEH UX PEIICHHS,
- TIOCJIEJICTBUN COOCTBEHHOMW JESATEIHHOCTH B OKPYXKAIOIMIEH Cpelie; OMoIornueckoi nHGOpMAIINH, MOTydaeMOi U3 Pa3HBIX
HMCTOYHUKOB;
- OLIEHKa JTUYECKHX AacCHEKTOB HEKOTOPBIX HCCIENOBAaHUA B 00JacTH OHOTEXHOJOTMU (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAMIPABICHHOE U3MEHEHUE TEHOMA).

B cghepe mpyooeoint oOeamenvnocmu: OBIaJicHUE YMEHUSIMHW M HaBbIKAMHW IIOCTAHOBKU OMOJOTHYECKHUX
AKCIEPUMEHTOB U OOBSICHEHHS UX PE3YJIbTaTOB.



B cghepe puszuueckoit oeamenvnocmu: 060cHOBaHUE U COOIO/ICHUE MEP MPODHUIAKTUKU BUPYCHBIX 3a00JIEBAaHUN, BPEIHBIX
MPUBBIUEK (KypeHue, ynoTpeOaeHue alKorosi, HApPKOMaHHUsl ); MPaBUJI IOBEJACHMS B OKPYXKaIOLEH cpeie.

IIpeameTHbIe pe3yabTAaThl OCBOCHUSI KOHKPETHOI0 Y4e0HOI0 nIpeaMeTa (0a3o6ulil ypoeeHs):

[IpeamMeTHbIMU pe3yJIbTaTaMU OCBOSHUS BBITYCKHUKAMU OCHOBHOM IIIKOJIBI IPOTrPaMMBbI 110 OMOJIOTHU SIBJISTFOTCS :

1) dbopmupoBaHUe CHUCTEMbl HAYYHBIX 3HAHUUM O >KUBOUW MPUPOJEC U 3aKOHOMEPHOCTSIX €€ pa3BUTHS, UCTOPUUECKUA OBICTPOM
COKpAILlEHUH OMOJOTHYECKOT0 pa3Ho00pa3us B Ouocdepe B pe3yibTaTe AEsATEIbHOCTH YeJIOBEKa JJIsl CO3JJaHUsl €CTECTBEHHO -
HAy4YHOU KapTHUHBI MUDPA;

2) ¢popmMupoBaHUE TIEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUHN O

OMOJIOTMYECKUX OO0BEKTaxX, Mporeccax, sIBICHUSIX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJOTUYECKUX TEOPHUAX, IKOCUCTEMHOMN
OpraHu3alliy >KU3HU, O B3aUMOCBS3M KUBOTO U HEXHBOro B Ouocdepe, HACIEACTBEHHOCTH M W3MEHYMBOCTHU; OBIIAJICHUE
HNOHSITUIHBIM arrapaToM OUOJIOTHH;

3) mpuoOpeTeHue OmbITa HCIOIB30BAHUS METOJIOB OMOJIOTMYECKON HAyKH W MPOBEACHHUS HECIOKHBIX OHOJIOTHYECKUX
AKCHEPUMEHTOB ISl U3YUYEHHUS JKUBBIX OPTaHU3MOB U YEJIOBEKA, MPOBEICHUE SKOJIOTMYECKOT0 MOHUTOPHUHIA B OKpPY’KaroOIIeH
cpene;

4) GopMupoBaHUE OCHOB IKOJOTHYECKON T'PaMOTHOCTU: CHOCOOHOCTH OLIEHMBATH IMOCIEICTBUSA JNESITEIbHOCTH YEJOBEKa B
npupojie, BIHsHIE (JaKTOPOB PUCKA HA 3/I0POBbE YEIIOBEKA; BHIOMPATH IEJIEBBIC U CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBHSIX
¥ TIOCTYIKaxX MO OTHOIICHHUIO K KHUBOU MPUPOJIE, 3I0POBBI0 CBOEMY U OKPYIKAIOIINX; OCO3HAHUE HEOOXOIUMOCTH JICUCTBHI IO
COXpaHEHHIO OMOPa3HOO0PA3Us U MPUPOJAHBIX MECTOOOUTAHUN BUAOB PACTEHUMN U KUBOTHBIX;

5) ¢opmupoBaHHe TPEACTABICHWN O 3HAYCHHM OWOJOTHYECKMX HAyK B PEHICHHH MPOOJeM parMoOHAIBHOTO
MIPUPOOTIONTB30BAHNS, 3AIUTHI 3JJ0POBBS JIOACH B YCIOBHUSIX OBICTPOTO M3MEHEHHMSI SKOJOTUYECKOTO KadeCTBa OKPY’KAIOIIE i
cpensl;

6) ocBoeHHE MPUEMOB OKa3aHUS NEPBOM IMOMOIIM, PANMOHAIBHOW OpraHu3alu TpyJda W OTAbIXa, BBIPAIIMBAHUS U
Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHUN U IOMAIIIHUX dKUBOTHBIX, YX0/a 32 HUMHU.

7) copMUPOBAHHOCTH TIPEICTABICHUN O POIM U MECTe OMOJIOTHH B COBPEMEHHOIN HAayYHOW KapTHHE MUPA; MOHUMAHUE POJIH
Oouosioruu B GOPMUPOBAHUM KPYro3opa U (PYHKIIMOHATLHOM IPAMOTHOCTH YeJIOBEKa ISl PEIICHUS TPAKTUUECKUX 3a]1ay;




8) BiajeHHE OCHOBONOJIATAIOIIMMHU TMOHATUAMH M TPEACTABICHUSMHM O KUBOM MPUPOJE, €€ YpPOBHEBOW OpraHu3aluu u
ABOJIIOLIMH; YBEPEHHOE MOJIb30BAaHUE OMOJIOTMYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM;

9) BnageHMe OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHHUS, HCIOIb3YEMBIMH NpHU OHMOIOTMYECKUX MCCIECIOBAHUSAX >KUBBIX
00BEKTOB U 3KOCHCTEM: ONMCAaHUE, U3MEPEHHE, TPOBEICHUE HAOIIOACHHI; BHIABICHUE U OLIEHKA aHTPONOT€HHBIX U3MEHEHUI
B IPUPOJIE;

10) chopMuUpOBaHHOCTh YMEHUH OOBICHATH pe3ydabTaThl OMOJOTMYECKUX HKCIEPUMEHTOB, pEIIaTh 3JIEMEHTapHbIC
OMOJIOrMUYeCcKUe 3aJa4H;

11) chopmupoBaHHOCTH COOCTBEHHOM MO3UIMHU IO OTHOILIEHUIO K OMOJIOrMYecKoil MHGOpMAaIMH, MOJy4aeMOM W3 pPa3HBIX
MCTOYHUKOB, K TJIOOQJIBHBIM KOJIOIMYECKUM MpoOIeMaM U MyTAM UX PELIeHUS.

B pesynbrare nzydeHust yueOHoro npeamerta «buosiorus» Ha ypoBHE MOJHOTO OOIIEro 0oOpa30BaHMS BBITYCKHUK Ha 0a30BOM
YPOBHEC HAYYHUTCS:
- pacKpeIBaTh Ha MpPHUMEpax pPojib OWOJOTHH B (OPMHPOBAHWUH COBPEMEHHON HAyYHOW KapTHHBI MUPA U B MPAKTHUYCCKOU
JEATENHHOCTH JTIOIEH;
- IMIOHUMAaTh W ONHUCHIBATH B3aMMOCBSI3b MEXKJY €CTCCTBCHHBIMM HayKa- MHU: OWOJIOTHCH, (U3MKOW, XUMUECH; yCTaHABIMBAThH
B3aMMOCBSI3b IPUPOIHBIX SBJICHUM;
- TOHHUMAaTh CMBIC], pa3iM4aTh W OIMCHIBATH CHUCTEMHYIO CBS3b MEXKJY OCHOBOIIOJArarolIuMH OHOJIOTHYCCKUMH
MOHATHUSIMU: KJI€TKA, OPTaHU3M, BUJI, SKOCHCTeMa, Onocdepa;
- HCIIOJIb30BaTh OCHOBHBIC METOJIBI HAy4YHOrO IIO3HAHHMS B YYCOHBIX OHOJIOTHYECKHX HCCIICIOBAHUSAX, ITPOBOJUTH
AKCTIICPUMEHTBHI 110 U3YUYCHUIO OMOJIOTHYECKUX O0BEKTOB H SIBJICHUH, O0OBSICHATH PE3yIbTaThl SKCIICPUMEHTOB, aHATU3UPOBATH
ux, GOPMYJIUPOBATH BEIBOIBI;
- opMyIupoOBaTh TUIIOTE3bl HA OCHOBAHWH IPEIJIOKEHHON OHMOJIOTHYeCcKOM MH(GOPMAIUH U TIpejiaraTh BApUaHTHI IPOBEPKHU
TUIIOTE3;
- CpaBHUBATHh OMOJIOTHYECKUE OOBEKTHI MEXKIY COOOH 10 3aJaHHBIM KPUTEPHSIM, JIJIaTh BRIBOJBI 1 YMO3aKIIOUCHHS HA OCHOBE
CpaBHCHHS;
- 000CHOBBIBATh €JIMHCTBO JKUBOW M HEKWUBOH MPHUPOJIBI, B3AMMOCBSI3H OPraHU3MOB M OKPY’Karomiel cpeabl Ha OCHOBE
OHOJIOTUYECKUX TEOPUI;
- NPUBOJUTH MPUMEPHI BEIICCTB OCHOBHBIX T'PYIIT OPraHUYCCKUX COCAUHCHUM KIIETKH (OCIIKOB, >KHPOB, YIJICBOJIOB,



HYKJIEMHOBBIX KUCJIOT);

- pacmno3HaBaTh KJIETKU (MPOKAPUOT U DYKAPHOT, PACTEHUN W KUBOTHBIX) MO OMHMCAHUIO, HA CXEMAaTHUYECKUX U300PAKEHUSX;
YCTAHABJIMUBATh CBSA3b CTPOEHUS U (PYHKIUH KOMIIOHEHTOB KJIETKH, OOOCHOBBIBATH MHOT00Opa3ue KIETOK;

- pacro3HaBaTh HOMYJISALIUIO U OMOJIOTMYECKUM BU/I 10 OCHOBHBIM ITPU3HAKAM;

- OOBACHATH MHOT'000Opa3ue OPraHu3MOB, PUMEHS S IBOTIOLMOHHYIO TEOPUIO

- OOBSCHTH IPUUMHBI HACJIEACTBEHHBIX 3a00JI€BaHUIA;

- BBISIBJIITh U3MEHUYMBOCTh Y OPraHU3MOB; CPABHUBATh HACJIEACTBEHHYIO U HEHACJIEICTBEHHYIO U3MEHUUBOCTD;

- BBISIBIIATH MOp(ojoruueckue, Pu3noJoruIecKre, MOBEJSHYECKUE aIalTallii OPraHu3MOB K Cpeie OOUTaHUS U JEUCTBUIO
AKOJIOTUYECKHUX (DAaKTOPOB;

- COCTaBJIATh CXEMBI IIEPEHOCA BEILIECTB U DHEPTUH B SKOCUCTEME (LIeTH NTUTAHUA);

- TPUBOJMTHL JOKa3aTEIbCTBA HEOOXOJAMMOCTH COXpPaHEHUsI OMOpa3zHOOOpa3usi Il YCTOMYMBOTO pa3BUTUS U OXPaHbI
OKPYKAIOIIEH CPEBI;

- OLIEHUBATH JOCTOBEPHOCTH OMOIOTrHYEeCKON MHGOPMAIIMH, MOTYYSHHON U3 pa3HbIX HCTOYHHUKOB;

- IPEACTABIATH OMOJIOTMYECKYI0 HH(POPMAIIMIO B BUJI€ TEKCTa, TaOJIUIIbI, rpaduKka, AMarpaMMbl U IeJIaTh BEIBOABI HA OCHOBaHUHU
IPEACTaBICHHBIX JaHHBIX;

- OLICHUBATH POJIb JOCTHIKEHUM T€HETUKH, CEJIEKIINN, OMOTEXHOJIOTUH B TPAKTUYECKOMN eI TEIbHOCTH YEJIOBEKA;

- OOBSCHSITH HETAaTUBHOE BIUSHUE BEHIECTB (QJIKOTOJIA, HUKOTHHA, HAPKOTUYECKHX BEIECTB) HA 3apOJIbIIIEBOE Pa3BUTHE
YeJ0BeKa.

BhinyCKHMK Ha 0230BOM YPOBHE IOJYYHUT BO3MOKHOCTh HAYUNThCH:
- JlaBaTb Hay4YHO€ OOBICHEHHE OWoJornYeckuM (akram, TMpoleccaM, SIBICHHUSIM, 3aKOHOMEPHOCTSAM, HCIOIb3Ys
Ounonornyeckue Teopur (KJIETOYHYIO, DBOJIOIMOHHYIO), yUeHHe o Ouocdepe, 3aKOHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTHU
M3MEHYUBOCTH;
- XapaKTepHu30BaThb COBPEMEHHbIC HANpPaBJICHUS B Pa3BUTUU OHUOJOTMH; OIMUCHIBATh HMX BO3MOKHOE HCIIOJIb30BAHUE B
MPAKTUYECKON e TEIbHOCTH;
- CpaBHUBATH CIIOCOOBI JICJICHUS KIETKH (MUTO3 U MEHO03);
- peuiaTh 3aj1auu Ha nnoctpoeHue gpparmenrta sropoi uenu JJHK no npeanoxxkennomy ¢pparmenty nepsoit, uPHK (MPHK)
no yyactky JHK;
- pelmaTh 3a/lauyd Ha OMNpeJeieHHEe KOJIMYECTBA XPOMOCOM B COMATHYECKHMX M TMOJOBBIX KIETKaX, a TakKe B KJIETKaxX IMepen




HayaJioM JiefieHus1 (Melo3a WJIM MUTO3a) U M0 €r0 OKOHYaHUH (JIs1 MHOTOKJIETOYHBIX OPraHU3MOB);

- pelaTh I€HETUYECKHE 3aJayd Ha MOHOTMOPHUIHOE CKpEIIUBAHUE, COCTABJISITH CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHUS,
MIPUMEHSISI 3aKOHBI HACIIECTBEHHOCTH M MCTIOJIb3YST OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- yCTaHABJIUBATh TUI HACJIEJIOBAHUS U XapaKTep MPOSBICHUs MPU3HAKA 0 3aJJAaHHON CXeME POJOCIOBHON, TPUMEHSISI 3aKOHBI
HACJIEeICTBEHHOCTH;

- OILICHUBATh PE3yJIbTaThl B3aMMOJICHCTBUS YEJIOBEKAa M OKPYXKAIOIICH Cpelbl, MPOTHO3UPOBATH BO3MOXKHBIC TOCJICICTBUS
NeSATeIbHOCTH YeJIOBEKa JUISl CYIIECTBOBAHUS OT/ICJIBHBIX OMOJIOTMYECKUX OOBEKTOB U LEJIBIX MPUPOIHBIX COOOIIECTB.



COILEPKAHUE KYPCA BUOJIOTUHN

buosiorns kKak KOMILIEKC HAYK 0 )KUBOM NPUpPoOIe

buonoruss kak KOMIUIEKCHasT Hayka, METOJbl HAy4YHOTO IIO3HAHUSA, HCHOJb3yembie B Ouonoruu. CospemenHbvie
Hanpaenenus 8 obuonoeuu. Pons Ouonorun B (GOpMUPOBAHUN COBPEMEHHON HAYyYHOU KapTHUHBI MHUpPa, MPAKTHYECKOE
3Ha4YCHHE OMOJIOTMYECKUX 3HAHUN. bromorndeckrue cUCTeMBbI Kak MpeIMET U3y4eHUsI OUOJIOTHH.

CtpykTypHBIE H (YHKINOHAIBHbIE OCHOBBI KU3HU

MonekynspHbie OCHOBBI *U3HH. Heoprannueckue BeriecTna, ux 3HaueHue. Opranndyeckue BeriecTna (yrieBoIbl, JIUIHIHI,
OeNKHU, HyKJIEHHOBBIE KUCIOThI, AT®) 1 UX 3HaUYCHHE.

buononumepsl. /[pyeue opeanuueckue sewjecmea kiemku. Hanomexnonocuu 6 ouonoeuu.

[uTosorus, MeToibl HUTONOTUH. POJIb KIETOYHON TEOPUU B CTAHOBICHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
mupa. Kietku npokapuoT u 3ykapuot. OCHOBHBIE YaCTH U OPTaHOUIBI KJIETKU, UX QYHKIIUU.

Bupycwsl — HeknerouHas ¢hopma KU3HH, MEpPBI MPOPUITAKTUKA BUPYCHBIX 3a00J1€BaHUH.

KuznenesarenbHocTh KieTku. [lnactuueckuit ooOMen. doTocunTte3, xeMocuHTe3. buocunTes 0esnka. DHepreTH4eckuil 0OMeH.
XpaHeHue, nepenada u peaausalus HacleICTBEHHOM

undopmanuu B kieTke. ['enernueckuit kon. I'eH, reHoMm. ['enomuxa. Bausnue napkoeenuvix eeujecme HA Npoyeccvl 8
Klemxe.

Kinerounsriii iukit: uaTepdasa u aenenre. MuTo3 u Meos, ux 3HaueHrue. CoOMaTHUeCKHEe U MOJOBBIC KICTKH.

Opranuszm
Opranusm — equHOoe LEN0E.

KuznenesarenbHOCTh OpranusMa. Perynsnust GyHKIMH opraHu3Ma, TOMEeOoCTas.

PasmHuoxenue opranusmoB (Oecronoe u moiaoBoe). Cnocobwvl pazmHodcenuss y pacmenuii u dcusomusix. UHANBUIyaTbHOE
pa3BuTue opranuszma (oHtoreHes). [lpuunHbl HapylmieHUN pa3BUTHS. PenpomyKTUBHOE 3J0pOBbE UYEJIOBEKA; MOCIEICTBUS
BIIMSIHUS JIKOT0JIs1, HUKOTUHA, HAPKOTUYECKUX BEUIECTB Ha SMOPHOHAIILHOE pa3BUTHE ueiaoBeka. Kuznennvie yukivl pazHvlx
2PYnn OpeaHu3Mos.

I'enetuka, MeTO/1bl TEHETUKH. ['eHETHUECKASI TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI

HacienctBeHHocTn ['. Mennens. XpomocomHas Teopusi HacienCcTBEHHOCTH. Ompenenenue mona. CHEIIEHHOE € IOJOM



HacJieJ0BaHUE.
I'enetuka yenoBeka. HacneacTBeHHbIe 3a00JI€BaHUS YETIOBEKA U UX MPEIYIPEKICHUE.

DTHUYECKHE aCIIEKThI B 00JIACTH MEAUIIMHCKON IT'€HETHUKH.

I'enotun u cpena. HenacnenacTtBeHHass M3MEHYMBOCTh. HacnencTBeHHass M3MEHYMBOCTh. Mytanuu. MyTareHsl, ux
BJIMSIHUE Ha 3JI0POBhE YEJIOBEKA.

Jomectukaruss u cenekuus. Metoasl cenekiuu. buoTexHojorusi, €¢ HampaBiI€HUS W TEPCIEKTHUBBI PAa3BUTHS.
buobezonacnocme.

Teopus 3BoJIOIUHA

Pa3Butre »BOMIONMOHHBIX HJeH, 3BosroruoHHas Teopust Y. JlapBuna. CuHTeTHueckass Teopus 3BoOJIOIMUA. CBHIECTEIIHCTBA
ABOJIIOIIMM JKUBOW MPUPOABl. MUKpPOIBOMIONMS M MakpodBouiroiusa. Bua, ero kpurepuu. [lomynsiius — aeMeHTapHas
€IMHUIIA SBOJIONMUH. J[BUKYIIME CHIIBI SBOJIOINH, UX BIMSIHUE HAa reHO(OH ] Tony sy, HanmpaBineHus 3BOJIIOIUH.
MHoroo0pa3ue OpraHu3MOB Kak pe3yybTaT dBOMONUH. [I[puHITUIIBI KaccuuKkamm, CUCTEMaTHKA.

Pa3BuTHe :ku3Hu Ha 3emJie

['unoTe3sl NPOUCXOXKACHUA )KU3HU Ha 3eMiie. OCHOBHBIE 3TAllbl IBOIIOIMN OPTaHUYECKOr0 MUpa Ha 3eMII€.

COBpeMGHHLIG MMpCACTABJICHUS O ITPOUCXOKIACHHUUN YCIIOBCKA. 9BOJIIOLII/ISI YCJIIOBCKA (aHTp0HOP€H€3). ,HBI/I)KYHII/IG CHIJIBI

aHTpornorexnesa. Pacel yenoBeka, MX MPOUCXOXKICHUE U €IUHCTBO.
OpraHusMbl 1 OKpY:Kalouas cpeaa
[Ipucnocobiennst OpraHnu3MoB K JEHCTBUIO KOJIOTUYECKUX (PaKTOPOB.

buoreornenos. Dxocucrema. PazHooOpasue 3xocucteM. B3auMOOTHOIIIEHHUS MOMYJISIIUN pa3HbIX BUJAOB B DKOCHCTEME.
KpyroBopot BeliecTB ¥ IOTOK S3HEPTUH B IKOCUCTEME.

VYceroiuuBoCTh U uHaMuKa 3kocucTeM. [locneacTBUs BIUSHUA IESITENbHOCTH YEIOBEKA Ha SKocucTeMbl. CoXpaHEeHHE
O6ropazHoo0pa3usi Kak OCHOBA YCTOWYHMBOCTH KOCHCTEMBI.

CtpykTypa 6uocdepbl. 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OMOC]EPHI.

Kpyzoseopomul sewjecme 6 buocgepe.

['mobGanbHbIE aHTpONIOTeHHBIE M3MEeHEeHHsI B Orocdepe. [Ipobiembl ycTOWIUBOTO pa3BUTHS.

llepcnexmugwvl pazeumusi 6UOIO2UYECKUX HAVK.
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