AHHOTaNUA K padoyeii mporpaMmme
y4eOHOoro npeamera «XuMush» (0a30BbIil YPOBEHbD)

[Iporpamma mo XMMHUH Ha ypOBHE cCpeAHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHUS (eliepaibHOi 00pa30BaTeIbHON MPOrpaMMbl
cpeanero  obmero  ob6paszoBanust (POII  COO), mnpeacraBieHHbix B DenepanrbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHS» B 00pa3oBareNbHbIX opranuzauusx Poccuiickoit ®enepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJOXKEHUNH «CTpareruu
pa3Butus BocuutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONPEACTICHHUIO OOIIeH
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U PAa3BUTUS O0YyYarOIUXCs CPEACTBaMHU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC TTOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACpP)KaHMS, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHMe, II0JIy4aeMO€ BBIIYCKHUKAMU  001eo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpILIAIOIIMM 3TalloM peau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPObI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0pPOBBI0 U MPUPOJHONU Cpene.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iero
o0pa3oBaHMs CpeAICTBAMU y4eOHOro npeamera «XuMHs», COAepHKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe M0 XUMHM € Y4€TOM CHeUM(UKM HayKd XUMHUM, €€ 3HAYeHUS B
MO3HAHUM IPUPOJIbI U B MAaTEPUAIIbHOM KU3HU OOILECTBA, a TAaKXKe ¢ YYETOM OOIIUX LENel U
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK UTpaeT 0coOyI0 pojib B COBPEMEHHON
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATIBHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aMMomelcTBYsS C JpYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyna U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOJIOTHYECKOI 0€301MacCHOCTH U OXPaHBI
3/10pOBBSL.

B coorBercTBUM ¢ OOIIMMH LENSIMU M HPUHIMIIAMHU CpeIHEero oouiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYYaIOIIMXCs, HEOOXOJUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  peameTa «XUMHs» SBISIIOTCS 0a30Bble Kypchbl — «Opranuyeckas
XUMUs» 1 «OO011ast 1 HeopraHuyecKasi XUMUs», OCHOBHBIM KOMITOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM M0 HEOPraHUYECKONW XUMUH (C BKIIOUEHHEM
3HaHUH U3 001eH XUMUH) U OpraHuyeckoi xumun. PopMUpOBaHKE JaHHOM CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa oOecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepxkanusi KypcoB — «Opranudeckas xuMus» u «O011ast 1 HeopraHudeckas
XUMUS» chOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXOAa K M3Yy4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBAIOTCS Ha YPOBHE KJIACCMUECKOW TEOPUHU CTPOCHHUSI OPraHMYECKUX COCIUHECHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX MArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMUU MOJIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yriom 3peHust B mnpeamere «XuMHs» 0a30BOTO ypOBHS paccMaTpUBAeTCA
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS TEOPETHUECKUN MaTepuan u
dakrosornueckrue CBEACHHs O BEHIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas U HEOpraHWYEeCKask XUMHUsS» OOYJArOIIUMCS TPEJOCTABISETCS BO3MOXXHOCTh OCO3HATH
3HaYEHHE IMEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIUH,
riry0Xe TOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
ydaeOHOro mpeamera «XuMus» JaHHOTO YPOBHSI M3YUYEHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBIEHUHN MyTEM HKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepHAaJIOB.

B mnnane pemieHus 3amad BOCMUTAHUS, Pa3BUTHUS W COLMATU3AIUU  O0YYarOIIMXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOJbI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATbHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHME JIJIsI PA3JIMYHBIX BUOB JACATEIBHOCTU: PEUICHUs MPOOJIeM, MTOUCKa, aHAlIu3a U
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpaxTuke npenonaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, TaK U
Ha YPOBHE CPEJIHET0 00111eT0 00pa30oBaHus, IPU ONPEICTICHNUN COIePKATEIIbHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeiMeTa HamnpaBlIEHHEM MEePBOCTENCHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (opMUpOBaHHME OCHOB XHMHYECKONM HAyKHM Kak 00JlacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOI0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHU 3PEHUS TAaKOW MOAXOJ K ONPENEIICHHIO Ielel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CoriacHO MaHHOW TOYKE 3PEHHS TJABHBIMHU IEJSIMU U3YYCHHS TpenMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASTFOTCS:

o GbOopMHUpPOBaHHE CHCTEMBbl XMMUUYECKHX 3HAHUN KaK Ba)KHEWIEH COCTaBIISIONMIEH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHSATHS,



dbyHIaMeHTabHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE M MOHUMAaHUE
CYIIHOCTH JJOCTYITHBIX 000O0IIEHII MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

. dopMHpoBaHHE W pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX ITO3HAHWUSI
BEIIECTB U XUMUYECKUX PEAKITNI, HEOOXOUMBIX JUIsl IPUOOPETCHUS YMEHU OPHCHTUPOBATHCS B
MHUpE BEIIECTB M XUMHUYECKUX SIBIICHHH, MMEIONIMX MECTO B IPHPOJE, B NPAKTUYCCKOH U
IMOBCEAHEBHOM XKU3HU;

. pa3BUTHE YMCHHUH W CHOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM W
00BSICHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOIOICHUEM TPaBIJI 0€30MacHOr0 OOpaIieHus ¢
BEIICCTBAMH.

Hapsiny ¢ atum, conepxarenbHas XapaKTepPUCTUKA LEIel U 331a4 U3y4eHUs MpeaMeTa B
porpaMMe 10 XUMHH YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU IIPUOPHTETAMH B
cucteme cpeaHero odmiero oopazoBanus. CeroaHs B MPEnolaBaHuy XUMUH B OOJIBIICH CTETICHU
OTIAETCsl MPEANOYTCHUE TIPAKTUIECKON KOMITOHEHTE COJIepPIKaHusl 00yUYCHHUsI, OPUCHTUPOBAHHOMN
Ha TOATOTOBKY BBIMYCKHHKA 0OIIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIET0 HE HAOOpOM
3HaHWH, a (QYHKIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMH aKTUBHOTO
MOJTyYCHUS 3HAHUN U IIPUMEHEHUS MX B PEATbHOU KU3HU ISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBs3M ¢ 3TUM TpU U3yYEHUM MpeaMeTa «XUMHS» JIOMUHHUPYIOIIEe 3HAuCHHE
nproOpeTaroT TaKKue HEeNu U 33a9H, KaK:

ajanTanus OOydyaroIMXCsl K  YCJIOBUSIM  JIMHAMHYHO  Pa3BUBAIONICTOCS  MUPA,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITCIIbHOMY MPHHSTHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX PUMCHCHHEM;

dbopmupoBaHue y OOYYAIOMIMXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHIA),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHIOB JIESITEIHHOCTH: PEUICHUS MPOOIeM,
MOMCKA, aHanmu3a W o00paboTKu WHGOPMAIMU, HEOOXOMUMBIX JUIsi NMPUOOpPETEHHUs OIbITa
NEeSITETbHOCTH, KOTOpAasi 3aHMMAEeT BaYKHOE MECTO B MO3HAHWUU XUMHH, & TAKKe JUISI OLIEHKH C
MO3HIIMN YKOJIOTHYECKOM OE30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHMu3M YeJIOBEeKa U MPUPOAHYIO CPENy;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOyJaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHHUA 10 XUMHUHU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BAaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAINM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

(bopMHpOBaHKE U Pa3BUTHE Yy O0YYAIOIINXCSI aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUH U IMPOBEJICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOyYarommxcs YOSKIEHHOCTH B TYMAHMCTUYECKOW HamMpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloOHaIbHOTO
MPUPOIOTIONB30BAHUS, TIOMONHEHUS SHEPreTHYECKHX PECYpCOB M COXpPaHEHUs MPHPOJHOTO
paBHOBECHSI, 0OCO3HAHUS HEOOXOJMIMOCTH OEPEKHOT0 OTHOIIEHUS K IIPUPOJIE U CBOEMY 3/I0POBBIO,
a TakKe MPUOOPETEHUs OMbITA UCIIOIb30BAHMUS TTOJIYUCHHBIX 3HAHUH ISl IPUHSITUS TPAMOTHBIX
PENICHHI B CUTYaIUSX, CBSI3aHHBIX C XUMUYCCKUMU SIBJICHUSIMH.

B yueOHOM mutane cpenHero oouiero oOpa3oBaHus MpeaMeT «XHUMHUsS» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPeIMETHOI 00sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO11ee yMca0 4acoB, OTBEAEHHBIX Ui U3y4eHUs XMMUHU, Ha 0a30BOM YpOBHE CpETHETrO
obmero obpazoBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henenio), B 11 kimacce
— 34 4aca (1 gac B HezenO).



