AHHOTALUA
K pado4eil mporpamme cpeaHero (ImoJHoro) oomero o0pa3oBaHus
1o y4eoHoMYy npeaMery « XumMush» (0a30Bblii YPOBEHb)
(14 B Hemenio, 34 4 B roj, 2 rojaa ooyuenus, scero — 68 yacon)

[Iporpamma 1o XxuMuu Ha YpOBHE cpefHero obiiero oOpazoBaHus pa3zpaboTaHa
Ha ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuM B
Poccuiickoit ®Depeparun», TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS (eaepaibHOM
oOpa3oBaTeNnbHOM mporpamMmel cpeaHero ooébmero obpaszoBanus (DOIT  COO),
MIPEACTABICHHBIX B DeepabHOM TOCyAapCTBEHHOM oOpa3oBatenbHOM cTanaapre COO,
¢ yueroM KoHuenuuu npenogaBanus y4eOHOro npeaMera « XUMHUsS» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoii ®enepanuu, peanu3yOUX OCHOBHbIE OOpa30BaTEIbHBIC
IIPOTPAaMMBI, 1 OCHOBHBIX IOJI0KEHUN «CTpaTernuu pa3BUTUsA BOCIUTaHUA B Poccuiickoi
Oenepanuu Ha nepuon 10 2025 rogay» (Pacnopsiokenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAX0/10B K pa3pabOTKe MpOorpaMMbl 110 XUMHUH, K ONpPENEICHUIO 001ei
CTpareruu OOy4eHHs, BOCHHUTAHHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» s 10-11  kimaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanpHeie  mosiokeHus DPIOC COO o B3auMOOOYCIIOBIEHHOCTH IICJIEH,
collepKaHUs, pE3yJbTaTOB OO0y4YeHUs U TpeOOBaHUH K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XuUMHUECKOe 00pa3zoBaHueE, MOIy4aeMO€e BBITYCKHUKaMH 00I1e00pa3oBaTeIbHOM
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThi0 MX OOpa30BaHHOCTU. OHO CITY)KHUT
3aBEPIIAIOIIMM JTAallOM pealu3aldyd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LEJIOCTHOM CUCTEME XUMHUYECKOT0 00pa3oBaHus. DTH
LIEHHOCTH KacaroTCsl MO3HaHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOIIel KyJnbTypbl YEJOBEKa, a TAKXKE 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 3JIOPOBbIO U TMPHUPOAHOM cpene. Peanusyercs xumuuyeckoe o0Opa3oBaHUE
oOyyarommxcsi Ha YpPOBHE CpeaHero oOmero o0pa3oBaHHS CpeACTBAMHU YIEeOHOTO
npeaMeTa «XUMus», COAEPKAHUE U MOCTPOCHUE KOTOPOIO OINpPEAENIEHbl B IPOrPAMME
M0 XUMHH C YUETOM CTEIU(PUKA HAYKH XMMHH, €¢ 3HAYCHUS B MMO3HAHUU MPUPOJIBI U B
MaTepUaIbHOW KU3HMU OOIECTBa, a TaKKe C y4eToM OOIMMX Ieled W MPUHIIUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHEro o01iero oOpa3oBaHus B
Poccuitckon denepanum.

XUMHSI KaK BJEMEHT CHCTeMbl €CTECTBEHHBIX HAayK HrpaeT ocoOyio pojib B
COBPEMEHHOMU

UMBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MarepuaibHOU KyiabTypbl. OHa BHOCUT
CBOM BKJaJ B (OPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE
LEJIOCTHOTO TPEJACTaBICHUS 00 OKpY)KaloIleM MHpE KaK O €IMHCTBE MPUPOAbl U
YeloBeKa, KoTtopoe (opMHUpyeTCs B XMMHM Ha OCHOBE MOHHUMAHMS BEIIECTBEHHOIO
COCTaBa OKPYXKAIOLIEro MUPa, OCO3ZHAHUS B3aMMOCBS3H MEXy CTPOECHUEM BEILECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMU 00JIACTSIMU TPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C JPYTMMHM €CTECTBEHHBIMM HAayKaMH, XHMHs CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO TPy/Ia



Y KM3HU KaX0ro wieHa obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3uAaTeNbHas, KakK
HayKa BBICOKMX TEXHOJOTWMH HalpaBieHAa Ha peElIeHHe TI00albHbIX MpodiieM
YCTOMYMBOTO PAa3BUTHSl YEJIOBEUYECTBA — CBHIPbEBOM, OJHEPreTUYECKOM, MHUILEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHBbI 3JJ0POBBSI.

B cootBeTcTBUM ¢ OOMIMMU WEIIMH M MNPUHIUIIAMUA CpPEIHEr0o O0OIero
o0pa3oBaHUsI

conepxxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI YpOBEHb U3yUCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIIuXxcs,
HEOOXOIUMYIO UM JMJii BBIPAaOOTKH MHPOBO33PEHUECKUX OPHUEHTHUPOB, YCIEHTHOTO
BKJIIOUEHUS B JKU3Hb COIIMYMa, MPOJOKEHHsI 00pa30BaHUs B Pa3IMYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocraBnstomumu  nipeamMeTa  «XUMHUSD)  SBISIIOTCS  0a30BbIe  KYpChl  —
«Oprannueckas

xumus» U «OOmass U HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM
CollepKaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAaHUHA TIO
HEOPTraHWYECKONM XUMHUHU (C BKIIOYEHHEM 3HAHUW M3 OOIIed XUMHHM) U OpPraHUYEeCKOM
xumud. DopMHUpOBaHME JAHHONW CHUCTEMbl 3HAHUM TpU U3YYEHUU MPEIMETA
o0ecneunBaeT BO3MOXHOCTh PAaCCMOTPEHMsI BCErO MHOT0OOpa3usi BEIECTB HAa OCHOBE
oOIIUX MOHATHIA, 3aKOHOB U TEOPHUM XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOPTaHUYECKast

XUMUsSD» c(HOPMHUPOBAHA B TPOrpaMMe MO XUMHUHM HA OCHOBE CUCTEMHOIO MOIX0/1a
K M3y4YEHHUIO Y4YeOHOro marepuansa M OOyCJIOBJI€HAa HMCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHMM Ha ONPENCIICHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce
OPraHWYECKOM XMMHMM BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHUYECKOM TEOpUU
CTPOCHHUSI OPTaHUYECKHX COCOWHEHUM, a TAKXKE HAa YPOBHE CTEPEOXHUMHYECKHX H
AJIEKTPOHHBIX MPEACTABICHUNA O CTPOCHUU BEILIECTB.

Ceenennsi 00 W3y4aeMbIX B Kypce BEIIECTBaX JalOTCS B Pa3BUTHU — OT
VTIIEBOJOPOAOB 7O CJIOXKHBIX OHOJIOTMYECKH AaKTUBHBIX coefauHeHuid. B kypce
OpraHUYEeCKON XMMHH TOJy4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus TIEPBOHAUYATIBHBIE TMPEACTABICHUS O XHUMHUYECKOW CBSI3H,
KJIaCCU(PDUKAIMOHHBIX TPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHHUSI, O XUMUYECKON PEAKLINH.

[lon HOBBIM yIJIOM 3peHUss B mnpenMere «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTCs M3Y4YEHHbII HA ypOBHE OCHOBHOrO oOmiero o0pa3oBaHUs
TEOPETUUECKUI MaTepual U (DAKTOJOTUUECKHE CBEACHHUS O BEIIECTBAX U XMMHUYECKOH
peakuuu. Tak, B yacTHOCTH, B Kypce «OO011as 1 HeOpraHuueckasi XMMHs» 00ydaromumMcs
MIPENOCTABISAECTCS. BO3MOYKHOCTh OCO3HATH 3HAUYEHUE IEPUOJAMYECKOIO 3aKOHA C
OOILIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUN, TIIyOKe MOHATh HCTOPUYECKOE
n3MeHeHnue (QYHKIMNA OSTOTO 3aKkoHa — OT o00oOmarome 1m0 OoOBICHSIONEH U
MIPOTHO3ZUPYIOLIEH.

Envnas cuctema 3HaAHMM O BaXHEMIIUX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MNPUMEHEHUH, a TAKXKE O XHUMHUYECKUX pEaKlUHsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NpOTeKaHus JaomnoJHserca B Kypcax 10 m 11 kxnaccoB anemeHTamu
COJICpKaHUS, UMEIOIIUMU KYJIbTYPOJOTHUUECKUNA U MPUKIATHON XapakTep. DTU 3HAHUS



CIIOCOOCTBYIOT MTOHMMAHHIO B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PaCKPBIBAIOT €¢
poOJib B TIO3HABATEIHLHOM M MPAKTUYECKOM NESITEbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUU U MPAKTUUECKUX
NPWIOKEHU XUMHHU, MOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3AHHBIX C XHMMHUEWU, KPUTHUECKH OCMBICIHBATh
UH(GOPMAIIUIO U IPUMEHSTH €€ JJIs OMOJIHEHUS] 3HAaHUM, PEIICHHS] UHTEJUICKTYyaJIbHbIX U
AKCIIEPUMEHTAJILHBIX HCCJEIOBATENbCKUX 3a7ad. B 1emom copepkaHue ydeOHOTO
npeaMeTa «XUMHS» JTaHHOTO YPOBHS WM3Y4YEHUS OPUEHTHUPOBAHO HA (POPMUPOBAHUE Yy
00yJaronIuXcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAHUS (PHIIOCOPCKUX UIEH, TAKHX
Kak: MaTepUaJIbHOE E€IWHCTBO HEOPraHMYECKOr0 U  OPraHUYEeCKOro  MHUpa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOCHHEM, I103HABA€MOCTh
MIPUPOHBIX SBJICHUA MYTEM SKCIEPUMEHTA W PEIICHHS MPOTUBOPEYHI MEXKTY HOBBIMHU
(akTaMi U TEOPETHUUECKMMHM MPEANOChUIKAMU, OCO3HAHHME POJIM XUMUM B PEIICHUU
AKOJIOTHYECKUX MPOOJIeM, a Takke MpoOiieM COEpEeKEeHUs] DHEPreTHUECKUX PECYpPCOB,
CBIPbS, CO3/ITaHUSI HOBBIX TEXHOJIOTHIA U MaT€pPUAJIOB.

B nane pernienus 3ajad BOCIUTAHUS, PA3BUTHS U COITMAIM3AIUN O00YyUYaIOIIUXCS
MIPUHATHIE IPOrPAMMOM M0 XUMHUH MOJAXOAbI K OMPEAECICHUIO COAECPKAHUS U MIOCTPOEHUS
npeaMeTa TMpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JCHCTBUH,
UMEINX 0a30BO€ 3HAUYCHHE VISl PA3JIMYHBIX BUJOB JIEATEILHOCTH: PEIICHUs PoOieMm,
MOMCKa, aHaliM3a U 00paboTKM MHQOpPMALIMU, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA
MPAKTUYECKOM M HCCIIEI0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUW XUMUH.

B nmnpakTuke mnpemnojaBaHus XUMHUM KakK Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CpPEIHEr0o o0Iero oOpa3oBaHUs, MPHU OINpeeTICHUU
COJICPKATEIIbHOM  XapaKTepUCTHKU I1eJed U3y4deHUsl TMpeaMeTa  HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO TPU3HACTCA (OPMUpPOBAHHE OCHOB
XUMUYECKOM HayKd Kak o00JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KakK OJHOT0 W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAUYECKON TOYKH 3PEHUS TAKOW MOAXOJ K OINPEICIICHUIO LIEJIEW U3yUEHHUsI ITPEeIMETa
SIBJISIETCSI BIIOJIHE OTIPABJIaHHBIM.

CoryiacHO [aHHOW TOYKE 3pEHUs IJIABHBIMHM IeJIsIMH W3Y4YEHUs TIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (¢dopMuUpOBaHHE CHCTEMBl XHMHYCCKHX 3HAaHMM KaK BaKHCHIICH
COCTaBJIAIONIEH €CTeCTBEHHO-HAyYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW Jiexkat
KJIFOYEBbIE TMOHSTHS, (PyHIaMEHTadbHbIE 3aKOHBI U TECOPUM XUMHHU, OCBOCHHE S3bIKA
HayKH, YCBOCHHE U TOHUMAHHE CYIIHOCTH JIOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e  (opMupoBaHHUE M pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAX MO3HAHUS
BEILIECTB U

®  XUMHUYECKUX pEaKIMi, HEOOXOAUMBIX IS MPUOOPETEHUS YMEHHM
OpPUEHTUPOBATHCA B MHUpPE BEIIECTB M XUMHYECKHX SBJICHUN, UMEIOIIUX MECTO B
IIPUPOAE, B MPAKTUYECKOU U

®  [IOBCEJIHEBHOM HU3HH;



®  DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBSI3aHHBIX C HAOIIOEHUEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEpUMEHTa, COOJIOJICHHEM TpaBui 0e30MacHOro
oOpalleHus ¢ BelleCTBaMHu.

Hapsiny ¢ atum, conep:kaTelbHasl XapaKTepUCTHUKa Ieled W 3aJad U3ydyeHus
npeiMeTa B IMpOorpaMMme MO0 XMMHUHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMU TPUOPUTETAMU B CHCTEME CpeaHero obmero obOpa3zoBanusi. Ceroans B
NpernofaBaHUM XUMHH B OOJBIICH CTENEHH OTAACTCA NPEANOYTEHHE MPaKTUYECKOU
KOMIIOHEHTE COJIep’KaHusi OOydeHHs, OPUEHTHUPOBAHHOW HA TOJATOTOBKY BBIMYCKHHKA
o01ieo0pa3oBaTeIbHOM  OpraHM3aliM, BIAJACIOIMIero He HaOopoM  3HaHUWM, a
(GYHKIIMOHATFHOW TPAMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHHUSIMH aKTHBHOTO
MOJIyYEHUSI 3HAHUW U MPUMEHEHMSI UX B PEAIbHOM >KM3HU JJISl PEIICHUsI MPAKTUYECKUX
3ajay.

B cBsi3u ¢ 3TUM IpH U3y4EeHUHU MpeaMeTa «XUMHsD JTOMHUHHUPYIOIIEEe 3HAUCHUE
OpuOOpeTaloT TakWe e W 33Jaud, Kak: ajanTainus oOydyaroluxcs K YCJIOBUSM
JMHAMMYHO pa3BHUBAIOIIETOCS MHpa, (HOPMHUPOBAHHE MHTEUIEKTYaJIbHO pPAa3BUTOU
JUYHOCTH, TOTOBOM K €aMOOOpPa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIBHOMY
INPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XKMU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM;

e (dopmupoBaHHEe Yy OOYYaIOMIMXCS KIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETCHIIN), MMEIOIINX YHHUBEpPCAIbHOE 3HAUYCHHWE U1 Pa3IMYHBIX BUOB
NEeSATENbHOCTH: pElIeHHs] MpoOjieM, MOWCKa, aHanu3a W o0paboTku HuH(OpManuwy,
HEOOXOJUMBIX Ji1 NPUOOPETEHUs OIBITAa JEATEIbHOCTH, KOTOpas 3aHHMAET Ba)XKHOE
MECTO B IIO3HAHUM XHWMHHU, a TakXke Ui OLUEHKH C TO3UIMH 3KOJOTHYeCcKOu
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKUX IPOLIECCOB HA OpraHU3M
YeJIoBeKa U MPUPOJHYIO Cpeay;

®  Da3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIoCcOOHOCTEM

e  00yyYaromuxcs: CIOCOOHOCTH CaMOCTOSTEIbHO MPUOOpPETAaTh HOBBIE 3HAHUS
M0 XUMUH B

®  COOTBETCTBHUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIH30BATH COBPEMEHHBIE
MH(GOpPMaLMOHHBIE TEXHOJIOTUN I MTOMCKA M aHajiu3a Y4eOHON M Hay4HO-TIOMYJISIPHOU
nH(pOpPMaLUU XUMUYECKOTO COEPKAHUS;

e (QopmMupoBanme u pa3BUTHEC Yy OOYYArOIIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPBIC
0COOCHHO HEOOXOAMMBI, B YaCTHOCTH, MPY TUTAHUPOBAHUU U TIPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

e BOCHHTaHHE Yy oOOydarommxcs yOeXJACHHOCTH B TYMaHUCTHYECKOH
HAIpaBJIIEHHOCTH XHMHH, €¢ BaXXHOW POJIM B PEUICHHH TIJOOAIbHBIX MpoOiIeM
palMoOHaIbHOTO IPUPOJONOIB30BAHUS, MOMOJHEHHUS] SHEPreTHUYECKUX pecypcoB U
COXPAaHEHHUs TPUPOAHOTO PAaBHOBECHUS, OCO3HAHHSA HEOOXOAUMOCTH OEpeXHOIo
OTHOIICHHS K TIPUPOJE U CBOEMY 3/I0POBBIO, a TakKe MPUOOpPETEHHsS] OIbITa
MCIIOJIb30BaHUS MOTYYSHHBIX 3HAHUHU JUJIsl IPUHATHS TPAMOTHBIX PELICHUI B CUTYyaIUsX,
CBSA3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.



B yue6HOM mnaHe cpeaHero o0iero oopazoBaHusl mpeaMeT «XuMus» 0a30BOro
YpOBHS

BXOJIUT B COCTaB INpeaMeTHol o6Omactu «EcTecTBEHHOHAay4HbIE MPEIMETHI.
OO61iee yKciio YacoB, OTBEACHHBIX ISl U3YUYEHHUS XHUMHUH, HA 0a30BOM YPOBHE CPEIIHETO
obmiero oopa3oBanus, coctapiseT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B
11 knacce — 34 gaca (1 gac B HezelO).



