AHHOTAHUSA
K pa0oyeii mporpaMme no npeaMery «XumMus»

(ba30Bblil ypOBeHb)

[Iporpamma mo XuMuM Ha YPOBHE CpeIHET0 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (hemepanbHOW 00pa30BaTENBHON MPOrpaMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBarenbHbIX opraHu3auusax Poccuiickoit @Pexnepauuu, peaau3yrOILIUX
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAaMMBbl, W OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @enepanun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJIOB K pa3pabOTKe MNpOorpaMMbl IO XHMHH, K OIPEICIICHUIO0 0O0IIei
CTpaTeru 0OydYeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU IeNeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepILAONIMM ATAllOM pealMu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHPOJBI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
YeJI0BeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO H
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHe 0O0YyYarOLIMXCSl HA YPOBHE CPEAHEro
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOI'O OIpeleseHbl B IMpOorpaMMe MO XMMHUU C Y4ETOM CHEeUU(pUKUA HAYKH XUMHH, €€
3HA4YEHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XuMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAaeT 0COOYIO pOJib B COBPEMEHHOM
LUBUWIN3ALUMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IMPUPObI U YeIOBEKa, KOTOpoe (GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOJEHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON YaCThI0 MHPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa cO3MJaTebHas, KaKk Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJ0BeUeCTBA — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YU€HHs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCICUTHOTO BKIIOUEHHUS B KHU3Hb COIUYMa,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisifomMHA  TIpeaMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0IIas 1 HeopraHudecKasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: cHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HaHUW U3 OOIIEH XMMMM) U OpraHndyeckol xumuu. @opMUpOBaHUE TAHHOW CUCTEMBI 3HAHMM
NPy U3YYCHHUH TMpeaMeTa 00ecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMUs» chOpPMHUpPOBaAHA B MIpOrpaMMe M0 XMMHHU Ha OCHOBE CHCTEMHOTO TMOJX0/1a K U3YYCHHIO
yueOHOro MaTepuaia ¥ OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
OTIPENICTIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHUS OPraHUYeCKHX COEAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHnyeckod XUMHUM TOJTyJaroT
pazBuTHe CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIEero oOpa3oBaHHsS TMEepBOHAYATHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XUMHs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
M3YYCHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHYECKU MaTepuanl u
(akToNOrMuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XuMus» 00ydaloIUMCsl TPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE MEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOr0 3aKoHa — OT o0oOmaromer 10
O0OBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HWMEKLUMU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIHOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEeJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOiIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl TMOMOJIHEHUs 3HAHUHM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeameTra « XUMUs JaHHOTO YPOBHS M3Y4YCHHs] OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y
oOyyaronxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTb IPUPOIAHBIX SIBICHUN MyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH DKOJIOTUYECKUX MPOOIeM, a Takke MpobieM cOepexeHus
SHEPTreTUUYECKUX PECYPCOB, ChIPbSI, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mutane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS UM COIHMAIM3ALUU  OOYYArOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENECHUIO COJIEpPKaHUS U TOCTPOEHUS
npeaMeTa mperycMaTpuBaloT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX



0a30Bo€ 3HAUEHUE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEIICHUs Ipo0ieM, MOKUCKa, aHan3a u
o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMUHU.

B npakTuke npenogaBaHusi XMMUU KaK Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHusl, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHus, TIpU  OIPENEICHUHM  COJEp)KaTeIbHOU
XapaKTePUCTUKHU 1ieJiell M3y4eHHs IpeJMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJMLIMOHHO TMpHU3HAETCS (OPMUPOBAHME OCHOB XHMHUYECKOW HaykKh Kak o00yactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKON MIESITEIbHOCTH YelOBeKa M Kak OJHOI0 U3
KOMIIOHEHTOB MHUPOBOU KyJabTypbl. C METOJAMYECKOW TOYKH 3pEHHS TaKOW TMOIXO0I K
OTIPEJICNICHUIO 1IeJIeN N3YUEHUs IIPeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIaBHBIMH IEISIMH W3Y4YCHHS TMpeaMera «XuMHUsh» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHHME CHUCTEMBbl XHUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKaT KIFOUEBHIE TOHSTHS,
dbyHIaMEeHTaNbHBIE 3aKOHBI U TEOPUM XHUMUM, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MMOHMMAHHUE CYIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (GopMHUPOBAHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKIii, HEOOXOIUMBIX JJIsi IPHUOOPETCHHUSI YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMHYECKHUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON 1
MOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSCHCHHMEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIOJCHUEM TIpaBui 0€30MacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpefaHero oomiero ooOpazoBaHusa. CerofHs B MpENoJaBaHUU XUMUU B OoJbllel
CTENeHU OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIYCKHHUKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIONIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMH aKTUBHOTO TOJYYEHHUS 3HAHUHM M MPUMEHEHHUS UX B PEAlbHOMN >KM3HU JAJIS PElIeHUs
MIPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpH M3yd4eHHHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3a7a4uH, KakK:

ajanrtanus OOydJaloIIUXcsi K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOIIETOCS  MHDA,

(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TMPHUHSATHUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHHUEM;
- (hopMupoBaHHE Y 00YYAIOIINXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITHH), UMEIOIINX
YHUBEpPCATbHOE 3HAUEHUE AJIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: pEUIeHHUs MpoOieM, TMOUCKa,
aHanu3a U o0paboTKu HH(OpPMAIMU, HEOOXOAUMBIX AJIsi MPUOOPETEHUsS! OMbITa ACSITEIHLHOCTH,
KOTOpasi 3aHUMAaeT Ba)XHOE€ MECTO B IMO3HAHMM XUMHUH, & TAKXKE JUIsl OLIEHKHM C TO3ULUH
AKOJIOTHUECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKHX IPOIECCOB Ha
OpraHU3M YeJIOBEKa U MPUPOJHYIO CPENY;



- pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH
oOyyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUU C KU3HCHHBIMH TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HHPOPMAITHOHHBIC
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpIKAHUS;
- (opMuUpOBaHHME W PaA3BUTHE y OOYYAIOUIMXCS ACCOLMATHBHOTO W JIOTHYECKOTO MBIILICHHS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU H IMPOBEICHUU XUMUYECKOTO IKCIICPUMEHTA,
- BOCIIUTaHHE Yy O0YYarOMUXCsl YOKAEHHOCTH B TYMAHUCTHYECKOM HANIPABIEHHOCTH XUMUH, €€
BOXHONH pOJM B PEHICHHH TJIO0AThHBIX IPOOJIEM pPAIMOHAIBHOTO IPHPOIOOIB30BAHHS,
TIOTIOJTHEHUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHHUsS TPUPOJIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHWS K TMPHPOJE W CBOEMY 3/I0OpPOBBIO, a TakKxke
MIPUOOPETEHUS OIBITA UCTIOIB30BAHUS ITOTYICHHBIX 3HAHUH JIJIS IPUHSATHS TPAMOTHBIX PEeIICHUN
B CUTYaIUSX, CBI3aHHBIX C XUMUYCCKHMH SIBJICHUSIMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeIMETHOH o0acTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

Obwee uucno 4acos, omeeoéHHvIX Ol U3YYEHUS XUMUU, HA OA3080M YPOBHe CPeOHe2o
obweco obpazosanus, cocmasisiem 67 yacos: 6 10 xknacce — 34 uaca (1 uac 6 nedenro), 6 11
knacce — 33 uaca (1 uac 6 neoenio).



