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AHHOTAIIUS K PABOYEN ITIPOTPAMME
IO NIPEAMETY «XUMMUS»
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K PE3yNbTaTaM OCBOCHHS
(penepanbHON 00pa30BaTENbHONM MPOrpPaMMBbl CPEIHEro ooOIero oOpa3oBaHuUs
(®OIT  COO), mnpencraBieHHbix B DenmepanbHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOTO TpeaMera «XHUMHs» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
Qenepauuy, peanu3ylOUMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTrpamMMbl, U
OCHOBHBIX TIONOXKeHHM «CTparernn pa3BuTus BocnuTaHuss B Poccuiickoi
®enepanuu Ha niepuo a0 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el crpareruu 00y4YeHus, BOCOIUTAHUS U Pa3BUTHSL O0YUYarOIIMUXCS CPEICTBAMU
yueOHnoro npeamera « Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHuentyanbHbie mojoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH,
COJICp)KaHMs, PE3yJbTaTOB OOy4YeHUsT U TpPeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, OJIy4yaeMoe BBIITYCKHUKaMU
o011eo00pa3oBaTeIbHOM OpraHU3alliy, SBISETCS HEOTHEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepLIAIONIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIHX
[EJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpPbI
YeNI0OBEKa, a TAK)Ke SKOJOTMYeCKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
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3I0POBBI0 M TPUPOJHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaronmxcsi Ha YpOBHE CpeHEro oo1ero oopa3oBaHus CpelcTBaMU yueOHOTO
npeaMera «XHMHUSA», CONEPKAHME M IIOCTPOCHHE KOTOPOTO ONPENEIICHBI B
nporpaMMe MO XUMHUU C Y4ETOM CHEHU(PUKA HAYKH XHUMUHU, €€ 3HAueHUs B
MMO3HAaHUU TPUPOJBI U B MaTE€pUAIbHOW KM3HM OOLIECTBA, a TaKXKe C y4ETOM
o0luX 1eleil W MPUHIHUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit deaeparuu.

XHUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylO pojb B
COBPEMEHHOW LMBHWIM3AIMHU, B CO3[JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT cBOM BKJIaJl B (P OPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3J/IaHKE€ IEJOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OPUPOJIbI U YellIOBEKa, KOTopoe (OpMUPYETCSs B XMMHM Ha OCHOBE MOHUMAaHMUS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOIIET0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTMHU MTPUMEHEHUS.

TecHO B3aMMOIENUCTBYS C APYTMMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTAJIA
HEOTHEMJIEMOH YaCThIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHas XHMMHsI Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBleHa HAa pElIeHue
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPbEBOW,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPAHBI 3J0POBbSL.

B cootBercTBUM € OOmMMM LENSMU W NPUHIMIIAMH CPEOHEro OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi YpOBEHb
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0O WM IS BBIPAOOTKH  MHMPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOIO BKIKOYEHHS B JKU3Hb COLMyMa, IIPOJOJKCHUSA
oOpa30BaHMs B pa3IMUHbIX 00J1aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsirolmiuMy - ipeaMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» u «OOmas M HeopraHuveckass XHUMHSA», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
OpraHnyeckon xumuu. PopmMUpOBaHUE JaHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepxkanust KypcoB — «Oprannyeckas xumusi» u «OOmmas u
HEOpraHuyeckas XUMHS» CPOpPMHpPOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K H3YYEHUI0 Yy4eOHOro marepuaiga M OOyCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpuBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUsS OpPraHUYECKHUX
COCAMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
IpeCTaBIICHUN O CTpOeHUH BelecTB. CBeJieHus1 00 U3y4aeMbIX B Kypce




BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB JO CIOXKHBIX OMOIOTHMYECKU
AKTUBHBIX COCIUWHEHMI. B Kypce OpraHmyecko XUMHH IIOJIy4YarOT DPa3BUTHE
chopMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs MEpPBOHAYAIIBHBIC
NPEICTABICHUS O XUMUYECKOM CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XMMUYECKOU PEaKIIUH.

[lon HOBBIM yrjaoM 3peHUss B mpeaMeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCd UW3YYEHHBbI Ha YpPOBHE OCHOBHOrO o00miero oOpa3oBaHUs
TEOPETUYECKU Marepuad Hu (PaKTOJIOTMYECKHUE CBEJIEHUSI O BeEllecTBaX U
XUMUYecKko peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias M HeopraHudeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3UIINH,
rIy0XXe TMOHATh HCTOPUYECKOE U3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
000011aK01IIeH 10 0OBSICHSIONICH U MPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHM O Ba)XKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAKKE€ O XUMHUYECKHX PEaKIHUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TpoTekaHus jgomonHsercas B kypcax 10 m 11 xmaccos
DIIEMEHTAMHU COJICpKaHUsS, WMEIOIUMHU KYJIbTYpPOJOTUYECKUN M TPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IMOHMMAaHMIO B3aMMOCBS3M XHMHH C
ApYTMMHU HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOW U MPaKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUICCKUX MPUIOKEHUN XUMHUU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pelIeHUus HMHTEJUIEKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom copepkanue yuyeOHOro
npenMera «XWMHS» ~ JAHHOTO  YPOBHA  M3y4YeHUS OPUEHTHPOBAHO  Ha
(opMupoBaHrue y 00yYaromMXCsi MHPOBO33PEHUYECKONW OCHOBBI ISl MOHMMAaHUS
¢unocodpckux uleH, TaKuX Kak: MaTepUaJbHOE E€AMHCTBO HEOPraHMUYECKOro M
OpraHUYeCcKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh MPHUPOAHBIX SBICHUNA IMyTEM OKCIIEPUMEHTa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMH (akTaMd U  TEOPETUYCCKHUMHU
MPEINOChUIKAMHU, OCO3HAHHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKHUX Mpoliem, a
Takke MpolJeM cOepeKeHUsl SIHEPreTUIECKUX PECYPCOB, ChIPhS, CO3JaHMUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mmane pemieHus 3amad BOCIUTAHWS, pPAa3BUTHUS U COLMATH3AINH
oOydaromuxcsi MPUHATBIE MPOrpaMMOM MO XUMHUHM TOJIXOJbl K OMNPEICIICHUIO
COJEp)KaHUsl M TIOCTPOCHHUS TpeaMeTa NpelycMaTpuBaioT (OpPMUPOBAHUE
YHUBEPCAJIbHBIX Y4EOHBIX JCHCTBHM, HMEOMMUX 0a30BO€ 3HAUEHHE IS
pa3IMYHBIX BHUJOB JICSITENBHOCTU: pELIEHUs MpodiieM, TMOUCKa, aHaiu3a M
00paboTku nHGOPMAIH, HEOOXOIUMBIX JUIsl TPUOOPETEHHS OTbITA MPAKTUIECKOU




U HCCIICIOBATENHCKON JEATEIHPHOCTH, 3aHUMAIONIEH BaXHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mpemnomaBaHWs XUMHUHM Kak Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI, TaK U Ha YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, IIPH ONPEACTICHUH
COJIEpP)KATEIhbHON XapaKTEPUCTUKH IeJIed HW3YyYeHUs NpeaMeTa HarpaBICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAWIIMOHHO TpHU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON
JESTEIPHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. C
METOJUYECKOW TOUYKM 3PEHUS TaKOW TMOIXOJ K OINPEACICHHUIO IIeNield M3ydeHHUs
IpeaMeTa SIBJISICTCS BIIOJIHE OTPaBIaHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMHU IICJIIMA W3YYCHHS IMPEAMETa
«Xumus» Ha 6azoBoM yposHe (10 —11 ki1.) sIBJIsIFOTCS:

e (¢opMupOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHMM Kak BakHeHIen
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIYEBbIE MOHATHUSA, (YyHIAMEHTAIbHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHUE M NOHHMAHHE CYUIHOCTH JOCTYIIHBIX
00001IEHNIT MUPOBO33PEHUECKOIO XapakTepa, 03HAKOMIJIEHHE C HUCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEILIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi NPUOOPETEHUS
YMEHUN OpPUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHUM,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUYECKOW U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JESTENIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM
U OOBSICHEHWEM XHUMHYECKOrO HKCIEPUMEHTa, COOJIIOJCHUEM MPaBUI
0e3011acHOr0 OOpaIeHus ¢ BEISCTBAMM.

Hapsiny ¢ atuM, conepxaTenbHas XapaKTepUCTUKa LEeJIeld U 3a/1ad U3y4eHUs
OpeIMeTa B IPOrpaMMe 10 XMMHHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMM IPHOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CeroaHs B
MpENnoJlaBaHUM  XMMUM B  OOJIbIIEH CTeNeHW OTHAETCS  MPEANOYTEeHHUE
MPAKTUUYECKOM KOMIIOHEHTEe COJAep)KaHusd OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMMYCKHHKA 00111€00pa30BaTEeIbHON OpraHM3aliy, BIAJCIOIIEro He
HAOOpOM 3HAHUM, a (PYHKIMOHAIBHOW TI'PAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMUA aKTUBHOI'O MOJy4YEHHs] 3HAHUM W MPUMEHEHHS WX B PEaIbHOM >KU3HU
JUISl pEILIEHUS TPAKTUYECKUX 3a/1a4.

B cCBA3M ¢ 3TUM Ipu HU3y4YeHUW MpeameTa «XUMHUS» JOMHHHPYIOLIEEe
3HaYeHHUe MPUOOPETAIOT TAaKUE LEIH U 33J]a4l, KaK:

aganTaius oO0y4aroluXcsl K YCIOBUSAM JIMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
dbopMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPaAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsiX, CBSI3AHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;




dbopmupoBaHre y O0Oy4aromuUXCs KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINI), WMEIOIINX YHHUBEPCATLHOE 3HAYCHUE IS PA3IUYHBIX BHJIOB
JESITeNIbHOCTU: PeLIeHUs Mpo0yieM, MOMCKa, aHaian3a U 00paboTku MH(GOpMaIUH,
HEOOXOIMMBIX i1 TPUOOPETCHHS OIbITa JAEATeTLHOCTH, KOTOpas 3aHHMacT
BXHOEC MECTO B TIO3HAHMM XHMHH, a TaKXkKe i1 OICHKH C TIO3HINH
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB W XHMHYECKHX
MPOLIECCOB HAa OPTaHU3M UYE€JIOBEKa U MPUPOIHYIO CPELLY;

pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YUarONIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIEHO TIPUOOpPETaTh HOBBIC
3HAHUSA 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA M aHajdu3a Y4eOHOU |
HayYHO-TIOMYJISIPHOM HH(POPMAITUHA XUMHUYECKOTO COICP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIONIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHUPOBAHUU M IPOBEICHUH XUMHYECCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE y OOydaromuxcs YOeXKIEHHOCTH B TYMaHHCTHYCCKOU
HaIpPaBJICHHOCTH XUMHUHU, € BaXKHOW POJM B PEHICHUH TJI00aIbHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYpCOB U
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpeKHOTO
OTHONIEHUS K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHUS OIBITA
UCTIOJB30BaHUS TMOJIYYCHHBIX 3HAHWH I TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYAIIUSX, CBSI3aHHBIX C XUMHUYCCKHMH SBJICHUSMHU.

B yuebHoM mnane cpemHero oOmiero oOpa3oBaHMsI MpPeaMET «XUMUSDH»
0a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW obnacTu «EcTecTBeHHO-HAYYHBIE
MIPEAMETHD.

OO611ee ynco 9acoB, OTBEAEHHBIX JIJIS1 U3YUYEHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
gac B Heenmo), B 11 kimacce — 34 gaca (1 gac B HeAemo0).
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