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10-11 kaaccol

[TporpaMma 1o XMMHUHU Ha ypOBHE CpeaHEro oluiero ooOpazoBaHus pa3paboTaHa Ha OCHOBE
®OenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUI K pe3ysibTraraM OCBOCHUs (penepalibHOil 00pa30BaTEIbHOM MPOTPAMMEBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnopaBaHusi y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBareabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yronx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOTpaMMbI TI0 XUMUH, K OTPEACIICHUIO 00IIIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYUAIOMIMXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHsD»
s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe mojoxkenus I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, coAepKaHus, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo MX o0Opa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIHNX LIEJTIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOIIMXCS Ha YpOBHE CpEAHEro oOIero
o0pa3oBaHUs CpeACTBAMU yUeOHOTO IpeameTa «XUMHUs», COAepKaHUe U MOCTPOSHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4E€TOM Crnenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
MO3HAHUM IPUPOJIbI U B MaTEpUAIbHOM JKU3HU OOILECTBA, a TAKXKE C YYETOM OOIIMX Liened u
MPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpETHEro OoOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOU
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYy»aroleM MUpe Kak O €IUHCTBE MPUPO/IbI U YelloBeKa, KOTopoe (OpMUPYETCs B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThl0 MHUPOBOW KyJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa U >KU3HHU KaXKIOTro
wieHa oOuiectBa. CoBpeMeHHass XHMMHUS KaKk HayKa co3uJaTesibHas, Kak HayKa BBICOKHMX
TEXHOJOTMIl HalpaBl€Ha Ha peuieHHe TII00aJbHBIX Mpo0JIeM YCTOHYMBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIIEBOM, IKOJTOTHUECKOM O€30MacCHOCTH U OXPaHbl
3/10pPOBBA.

B coorBercTBMM ¢ OOMIMMHU IEISIMH W TPUHIUMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsifolmiuMu  IpeaMeTa «XUMUs» SBISAIOTCS 0a3zoBble Kypchl — «OpraHnuueckas
XUMHUA» U «O0IIas 1 HeOpraHMYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX



SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HAHWH U3 001eH XUMHUH) B OpraHndeckor XxumMun. DopmMupoBaHue JaHHON CHCTEMBI 3HAHUH MTPU
M3YYEHHUU TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3us BEIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepx)aHus KypcoB — «Oprannyeckas Xxumus» u «OO0mast 1 HeopraHuuecKas
XUMU» chopMHpoBaHa B MpOrpamMme MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaia v OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpEAECNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEJCTABICHHN O CTPOCHUU BEILECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BEIlECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro 0Opa30BaHUsS MEpBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMs TEOPETHUECKHH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEOpraHWYecKass XUMHUSA» OO0YYaroIIMMCS MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Enunas cucreMa 3HaHUM O BaXXKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHsercss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KaHHS, HMMEIOIUMU
KyJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poyib B IO3HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUH XMMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTyaJIbHBIX U 3KCIEpPUMEHTAJIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B 1enoMm conepikanue
y4eOHOro nmpeamMera «XUMHs JaHHOTO YPOBHS MU3yU€HUs OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUS (pumocopckux uaeH, Takux Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChIIKAMHU,
OCO3HaHHME POJIM XMMUHU B PEIIEHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodsieM cOepekeHust
HHEPreETUYECKUX PECYPCOB, ChIPbhs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnnane perienus 3a1a4 BOCOUTAHUS, Pa3BUTHS M COLMAIN3ALUHN 00yYarOIIUXCsl IPUHATHIE
IpPOrpaMMOl MO XUMHHM TMOJXOABl K OIpPENEICHHIO COJAEpKaHUS U TOCTPOEHHUs IperMera
pelycMaTpuBaloT (POPMUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX AEWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE Ul PA3IMYHBIX BHUIOB JEATENBHOCTH: pELIeHHs NpoOsieM, MOMCKA, aHaIu3a H
00paboTku uHPOpPMAIUK, HEOOXOMUMBIX M TPUOOPETEHHsI OMbITa MPAKTUYECKOH U
HCCJIEIOBATENIBLCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CpEJHEro o011ero oopa3zoBaHus, Py ONPEIEICHUN COIEPKATEIbHON XapaKTepUCTUKU
Lelned W3y4eHHs IpeIMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTH TpPAJULMOHHO
npusHaércss (GOpMUpPOBAaHME OCHOB XHMMHUYECKOM HAyKHM Kak o0O0JIaCTH COBPEMEHHOTO



€CTECTBO3HAHMUS, PAKTUICCKOMN JIeATETHHOCTH YEIOBEKA U KaK OJJHOT'O U3 KOMIIOHEHTOB MUPOBOI
KyJbTypbl. C METOIMYECKON TOYKH 3PEHUS TAaKOW MOAXOJ K OMPENCIICHHUIO IeJeH H3y4deHUs
npeIMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH HM3y4YeHHUsS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBlstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOCHHUE SI3bIKa HAayKd, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUH MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHEN MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HEOOXOMUMBIX ISl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUECKHX SBJICHUI, UMEIOIIHUX MECTO B MPUPOJE, B MPAKTUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM H
OOBSICHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBui 0Oe3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA L€ U 3a7a4 U3y4eHUs MpeiMeTa B
porpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IIPUOPUTETAMHU B
cucTteme cpeaHero odmiero oopaszoanusi. CerofHs B MpenoJaBaHuu XUMHH B OOJIbIICH CTEIIEHU
0THAETCsl MPEANOYTEHUE TPAKTUIECKON KOMIIOHEHTE COIepKaHusl 00yUYeHHs, OpPUCHTHPOBAHHOMN
Ha TOATOTOBKY BBIIYCKHHKA 0OIIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIETO HE HAOOpOM
3HaHUH, a (PYHKIMOHANBLHOM TI'PaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMEHHUSMU aKTUBHOTO
MOJTyYeHHUsl 3HAHUN U PUMEHEHUS X B PEaIbHOM KU3HU JJIs PEeIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTUM Tpum M3y4YeHWH TMpeaMera «XHWMHEsD JIOMUHHUPYIOIIEE 3HAYCHUC
IPUOOPETAIOT TaKUeE 1IeJU U 331a4H, KakK:

ajanTanus o0y4Jaronmxcs K yCIOBUSIM IMHAMUYHO Pa3BUBAIOIETOCs MUpa, OPMUPOBAHKE
MHTEJJICKTYyallbHO Pa3BUTOM JUYHOCTH, TOTOBOM K caM0o00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHWA B KOHKPETHBIX YXU3HEHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BEIICCTBAMH M UX PUMCHCHHEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs Mpodiem,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX UIsI TMPUOOpPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaXHOE MECTO B MO3HAHWW XMMHH, a TAKXKe JUIS OLEHKHU C
HO3UILUN HKOJIOTHUECKON G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA M aHallu3a y4eOHOM U Hay4YHO-TIOMYJIAPHONM HH(DOPMALIUY XUMHUYECKOTO
COJIepKaHus;

(dbopMupoOBaHUE U pa3BUTHE y O0YUaAIOUINXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJHWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MIPOBEJICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCTIHTAHHE Y 00yJaromuXcs yOeK AIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XUMHUH,
e€ BaXXHOW pOJIM B pEUIEHHM TJ00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTIOJTHEHUSI SHEPTreTUUYECKUX PECYpCOB M COXPAHEHMsI MPUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeHOT0 OTHOIICHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, @ TAKXKE MPHOOPETEHUS



OTIBITA HUCIIOJIb30BAHUS TIONYUYEHHBIX 3HAHUH ISl IPUHSTHUS TPAMOTHBIX PEIICHUHN B CUTYaIHX,
CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMH.

B ydeGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD).
OO1ee 9nco 4acoB, OTBEAEHHBIX U1l U3yUCHHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO 00IIero
obpasoBanusi, cocrapiseT 68 yacon: B 10 kimacce — 34 yaca (1 yac B Hegenro), B 11 kmacce — 34
yaca (1 gac B Hezeno)
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