AHHOTaUuuMM K paboumm nporpammam no xmmumu B 10-11 Knaccax

[Iporpamma 1o XUMHUM Ha YypOBHE CpeaHero olmiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii denepanuuny, TpebOBaHUN K pe3yjibTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTENIbHOW MPOTPAMMBI  CpeAHEro o001ero oOpa3oBaHUs
(®OIT  COO), mnpencraBneHHbIXx B DefepanbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBaHus
y4eOHOTrO TpeaMeTa «XUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoi
denepaiuy, peamu3yIOMUX OCHOBHBIE O00pa30BaTENbHBIE TMPOTPAMMBI, H
OCHOBHBIX TnOJNIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®deneparuun Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMmbl MO XUMHUH, K ONpPEAEICHUIO
oOrmielt crpaTeruy 00ydeHus, BOCIUTAHUS M Pa3BUTHS O00YUYaAIOIIUXCS CPEICTBAMHI
yueOHoro npeamera «Xumusi» aia 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyainbHble nojioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
COJICpKaHUsl, PE3yJbTaTOB OOyuYeHHS W TPEOOBAaHUM K YPOBHIO TMOATOTOBKU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON OpraHU3allMM, SIBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CHY)XUT 3aBEpIIAIOIIMM 3TAalOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJioBeKa, a TaKke OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
30pOBbI0 M TOpUPOAHOW cpene. Peannsyercs Xumuueckoe 0Opa3OBaHHE
oOyyJaromuxcs Ha YPOBHE CpeHero ooimero o0pa3oBaHMs CPeACTBAMH y4eOHOTO
npeaMeTa «XUMHsS», COJAEpKaHUE U IOCTPOEHUE KOTOPOTO ONPEACIICHBI B
nporpaMMe MO XHMHUU C Y4YETOM CHenu(pUKH HAyKH XUMHUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJLI W B MaTEPHAIBHOW XU3HM OOIIECTBAa, a TaKXKe C YIETOM
oO0muX 1eneld W TMPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deaeparumn.

XuMusl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO POJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHNE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHH€ IIEJIOCTHOTO TMPEJCTaBICHUSI 00 OKPY’KAIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (HOpMHUPYETCS B XUMHU HA OCHOBE MOHUMAaHUS



BEILECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSI C IPYTUMH €CTECTBEHHBIMM HAayKaMH, XMMHUS CTalia
HEOTHhEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIEUTHOTO
TpyJla W >KM3HU KaxJI0ro ujgeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
COo3uJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBj€Ha Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL 4YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOmMMHU UEMSIMH M TPUHIUIAMH CPEIHETO OOIIEeTo
oOpa3oBaHus cojaepxanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHb
M3Yy4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYJIBTYPHYIO TOJTOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 UM Il BbIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHHUS
00pa30BaHMsl B pa3IMUHbIX 00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBistoliuMu  TipeAAMeTa  «XUMHsD»  SBIAIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHUyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa
3HAHHWK 10 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHHWM U3 OOIIeH XUMHUHN) U
opranndeckol xumuu. GopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YUCHHUH
npeaMera 00ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOT0o0pasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckass xumus» u «OOmas u
HeopraHuyeckas Xumus» copmMupoBaHa B IporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3yYEHHIO Y4yeOHOro wmartepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM HAa  ONpPEIEIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BEUIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCMYECKOM TEOPUM CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TakXe Ha YPOBHE CTEPEOXMMHYECKHUX U  AJIEKTPOHHBIX
NPEACTAaBICHUA O CTpoeHHH BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COEJAMHEHHI. B Kypce opraHudeckoil XMMHHM TMOJIYYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs NEpPBOHAYAIbHBIE
NPEJICTABICHUS O XUMUYECKOUN CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[logq HOBBIM yTrioM 3peHUsi B IMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsd M3YYEHHBIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKHI Marepuan M (PaKTOJIOrMYECKHUE CBEAEHUS O BEIIECTBAX U
XUMHUYECKO# peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHUYecKas
XUMUS» OOYYaIOMIMMCSl TPEJAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJOJOTHYECKUX TO3ULUH,



r1y0Xe TOHSATh HCTOPUYECKOE U3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
00o00mIarome 10 0OBICHSIONICH M MPOTHO3UPYIOMICH.

Enunas cucreMa 3HaHWK O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus pgonoiHsercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTAMHU COJEP)KAaHUS, WMEIOIIUMH KYJbTYpPOJIOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHMMAHHUI B3aUMOCBSI3U XHMHU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pOJIb B IIO3HABATEJIILHOM U IPAKTUYECKOU
JEATEIBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAaHUIO YBaXXEHUs K Mpoleccy
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX NMPUIOKEHUH XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH MHPOpPMALUIO U
OPUMEHATh €€ NJs TONOJHEHUs 3HAHWM, PEIICHHUs WHTEJUIEKTyalIbHbIX H
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 3aJau. B nemnom coneprkanue yueOHOro
npeaMera  «XUMHUS»  JJAaHHOTO  ypOBHS  M3Y4YEHHs  OPHEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YalOIIMXCI MHUPOBO33PEHYECKONM OCHOBBI ISl TIOHUMAaHHUS
bunocopckux umed, TaKUX Kak: MaTepHaTbHOE €IWHCTBO HEOPTaHWYECKOTO H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUH IIyTEM JSKCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEUYMII MEXIAy HOBbIMH (aKTaMM U TEOPETHUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUHU SKOJIOTHUECKUX MPOOIeM, a
TaKke MpolseM cOepeKeHUs] SIHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3AAHMUS HOBBIX
TEXHOJIOTHHA U MaTEpUAJIOB.

B muane pemeHuss 3aga4  BOCHUTAHHUS, PAa3BUTHS W COLMAIM3ALUU
O0y4arolmxcs MPUHATHIE MPOTPAMMOM MO XHWMHHU MOAXOJbI K OMPEICIICHUIO
COJEp’KaHUS U TIOCTPOEHHUS TpeAMETa MpeaycMaTpuBaroT (opMHupoBaHHE
YHUBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMIMX 0a30BO€ 3HAYEHUE IS
pa3IUYHBIX BHJIOB JIEATEIHOCTH: pElIeHUs MpoOJjeM, IOUCKa, aHalu3a |
00paboTKu nHPOpMAIUU, HEOOXOAUMBIX JIJISI IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HCCIENOBATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUMU.

B npaktuke npenojgaBaHus XMMHM KAaK Ha YPOBHE OCHOBHOTO OOILETo
o0pa3oBaHMsI, TaK U HA YPOBHE CPEAHETO 00IIero 0Opa3oBaHus, IPH OMPEICICHUN
COJIEP>KATEJIbHOM XapaKTEPUCTUKHU LEJed HU3y4YeHHs IpeaMeTa HalpaBICHHEM
IEPBOCTENEHHON 3HAYMMOCTH TPAJAMLIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYyphl. C
METOJIMYECKOW TOUKM 3PEHUs TAKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YCeHUS
IpeIMETa SIBJIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO AaHHOM TOYKE 3pPEHUS TJABHBIMM LEISMH M3Y4YEHUs NpeaAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsttOTCA:



e (QopMHpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUU KaKk  BaKHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
000011IEeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKlUHil, HEOOXOIMUMBIX JUIsl MPUOOpPETEHUS
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XMUMHUYECKHUX SIBJICHUH,
MMEIOIMX MECTO B IPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHUI U CIIOCOOOB JAEATEIHHOCTH, CBI3aHHBIX C HAOIOJICHUEM U
OOBACHEHHEM XHMMHYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TpPaBHII
0e30macHOro o0pamieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atuMm, coaepskareiibHasi XapakTepUCTUKA LEJeH U 3a7a4 U3y4eHus
npeaMeTa B IporpaMMe o XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH
C HOBBIMM NPHUOPUTETAMHU B CUCTEME CpeJHero ooimiero oopa3zoBanusa. CerogHs B
OpErnoJAaBaHUM XUMHUM B OOJNbIIEH CTEMEHH OTAAETCS  IPEANOuYTCHHUE
MPAKTUYECKONH KOMIIOHEHTE COJCpKaHWud OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJICIONIETO HE
HAa0OpOM 3HAHUM, a (QYHKIUMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CHOCOOaMHU H
YMEHHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUN U MPUMEHEHHUSI UX B PEAIbHOU KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1au.

B cBsI3u C 3TUM 0OpH U3YYEHHH NpeaMeTa «XHUMHS» JOMUHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TAaKUE LIETHU U 33J]a4H, KaK:

ajanranusi o0yJarommxcsi K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO IPAMOTHBIX
pelieHn B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHre y OOyYarOmUMXCS  KJIIOYEBBIX HABBIKOB  (KITHOYEBBIX
KOMIIETEHIIMI), UMEIOIIMX YHUBEpPCAIbHOE 3HAYEHHE I pa3JIMYHBIX BHJIOB
JeATENbHOCTH: pelIeHus] MpoOJeM, MOUCKa, aHanu3a U o0paboTKU HH(OpMaLuy,
HEOOXOJUMBIX MJii TPUOOPETCHUS OMBITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TMO3HAHMM XUMHUH, a TakXKe i1 OLEHKU C MO3UIUI
HKOJIOTHYECKON OEe30MacHOCTH XapakTepa BIIMSHHUS BEIIECTB U XHUMHYECKUX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU, UCTIOJIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl IOMCKA M aHajdu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH XUMUYIECKOTO COIEP KAHNUS;



dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOLINXCA ACCOIMATUBHOTO U JIOTUYECKOTO
MBILUIEHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWU M TPOBEIECHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyyarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANpPaBJIEHHOCTU XUMHUH, €€ BaXXHOW pOJIM B PEIICHUH INIOOANBHBIX MpoOiIeM
PaLMOHATILHOTO MPUPOIOIOIB30BaHMS, MTOTIOJIHEHHS SHEPTETHYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE U CBOEMY 3I0POBBIO, a TaKXkKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHWM /I MPUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIHsX, CBA3aHHBIX C XUMUYECKHUMH SBJICHUSIMHU.

B yuyebHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpPeaMET «XUMUS»
0a30BOTr0 YpOBHS BXOAMUT B COCTaB IMpeaMeTHOU obnactu «EcTecTBEeHHO-HAYUYHBIE
PEIMETHD».

OO61iee 4yuCiIO YacoB, OTBEAEHHBIX JI HU3Yy4YEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero ooimiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezie



