AHHOTaUMs K padoyeii nporpaMmmMe y4eGHOro npeamMera « XuMush»
(@rocC Coo)

[Iporpamma mo XMMuUM Ha YpOBHE CpeIHEro 001ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepaunny,
TpeOOBaHMI K pe3yiabTaTaM OCBOEHHS (enepaabHOl 00pa30BaTENbHONW MPOrPaMMBI CPETHETO
obmero oOpaszoBanus (DPOII COO), mpencraBieHHBIX B DeaepaibHOM TOCYIApCTBEHHOM
obpazoBatenbHOM ctanaapre COO, ¢ yuérom Konuenmuu npenogaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanuu, peaaTnu3yroniux OCHOBHBIE
oOpa3oBaTeNbHbIe NMPOTPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpaTernu pa3BUTHS BOCIIUTAHHS B
Poccuiickoit @enepanuu Ha nepuos g0 2025 roga» (Pacnopspkenne [IpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJTX0/IOB K pa3padOTKe MPOrpaMMBbl TI0 XMMHH, K OTIPEICTICHUI0 O0IIeH cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHUsI OOyYalOIIMXCSA CPEACTBAMH y4eOHOTrO MpeameTa «XHUMHUSD)
st 10—11 xiraccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIeNTyanbHbIe mosioxkeruss PI'OC COO o
B3aMOOOYCIIOBJIEHHOCTH LI€JIEH, COJIepKaHusl, pe3yabTaToB 0OyuyeHus: U TpeOOBaHHI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe oOpa3oBaHHMe, [OJy4aeMO€  BBITYCKHHUKaMU  00111e00pa3oBaTeIbHOM
OpraHu3aluH, SIBJISETCS HEOThEMIIEMON YacTh0 MX 00pa30BaHHOCTH. OHO CITYXKHT 3aBEPLIAOIIIM
3TAallOM pealu3alMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IICHHOCTEH,
MPUCYLINX LETOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHMsl. DTH LIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB INPHUPOJBI, (POPMHUPOBAHUS MHMPOBO33PEHUs U OOLIEH KyJIbTyphl YeJIOBEKa, a TakkKe
9KOJIOTUYECKN 0O0CHOBAHHOTO OTHOLIICHHUS K CBOEMY 3/I0pPOBBIO M IIPUPOAHOM cpese. Peanuzyercs
XUMHUYECKOoe 00pa3oBaHUe 00YJArOIINXCSI HA YPOBHE CpeHETO 0011ero oopa3oBaHus CpeICTBAMH
yuebHoro npeamera «XUMHUs», CoOAEpKaHUue U IOCTPOEHHUE KOTOPOTo ONpE/IeeHbl B IPOrpaMMe
[0 XUMHUHU C Y4€TOM chneuu(UKd HAyKU XUMHUM, €€ 3HA4eHUs B IIO3HAHUM HPUPOIBI U B
MaTepUaIbHOW KM3HM oOOlIecTBa, a Takke ¢ Y4éToM OOWMX Leled W MPUHIIMIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHME CHUCTEMbI CpegHero obmero oOpa3oBaHUS B
Poccuiickoit @eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl pojb B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JJaHMM HOBOI 0a3bl MaTepHanbHOM KyabTypbl. OHa BHOCHUT CBOM BKIJIaJ B
(bopMUpOBaHHE PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3/IaHUE LIEIOCTHOTO MPEICTABICHUS
00 OKpY)XarolleM MUpPE KaK O €IMHCTBE IPUPOIbI U YEI0BEKa, KOTOpoe GOpMUPYETCs B XUMHUH Ha
OCHOBE IOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYSI C IPYTMMH €CTECTBEHHBIMH HayKaMU, XMMHUS CTajla HEOTheMJIEMOM
YacThI0O MHUPOBOM KyJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCHEIIHOTO TPYyJa M KU3HMU KaXKIOro
yineHa ooOmectBa. CoBpeMeHHas XMMHs KakK Hayka CO3WJaTelibHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HAaNpaBlieHa Ha pelleHue TIJI00aNbHbIX NpoOieM YCTOWYMBOIO Pa3BUTHUSA
YeJI0OBEUECTBA — ChIPbEBOM, IHEPTETHUECKOM, TUIIIEBOM, 3KOJIOIMYECKON 0€30MaCHOCTH U OXPaHbl
3JI0pOBBSL.

B cootBercTBMM C OOMMMHU LENSIMHU M TPHHLIMIAMH CpPEIHEro ooOuiero oOpa3zoBaHMS
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb N3YYEHHSI) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOAUMYIO MM IS
BBIPAaOOTKM MHUPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHS B KU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHus B pa3IMYHbIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisIomMMU IpeaMeTa «XUMUs» ABISI0TCS 6a30Bble Kypchl — «Opranuyeckas XuMus»
u «O01mas 1 HeopraHu4YecKas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICPKaHHSI KOTOPBIX SBIISIOTCS



OCHOBBI 0230BOY HaYKH: CHCTEMa 3HAHUH MO0 HEOPraHNYECKOH XUMHUH (C BKIIOYCHHEM 3HAHHH U3
oO11el XUMHUH) ¥ OPraHu4ecKoi XxuMuu. @OpMHUpPOBaHUE JAHHOM CUCTEMBI 3HAHUH TPU U3Y4EHUH
npeaMeTa 00ecIeYnBaeT BOZMOKHOCTh PACCMOTPEHUS BCETO MHOTOOOpa3us BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckasi xumus» U «O0mmas u HeopraHueckast
XUMHES» C(HOpPMHpPOBAHA B IIPOTpaMMe N0 XMMHUHU Ha OCHOBE CHCTEMHOTO MMOJX0Ja K M3YYCHHUIO
yge0HOTO Marepuayia U OOyCJIOBIIGHA HCTOPHUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHHWWA Ha
ONpeeNEHHBIX TEOPETHUYECKUX YpOBHSIX. Tak, B Kypce OpraHWYecKOM XUMUM BEIIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPHHM CTPOCHHUS OPraHUYECKHUX COCIWHEHUM, a
TaKKe Ha YPOBHE CTEPCOXMMUUYECKHX M DJIEKTPOHHBIX MPEJCTABICHUNA O CTPOCHUU BEIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAOTCS B PAa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OWOJIOTHYECKM aKTHBHBIX COEAMHEHWH. B Kypce OpraHM4ecKkod XMMHHU TOJYy4arOT
pazBuTue c(HOPMHUPOBAHHBICE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TMEpBOHAYAIHHBIC
MPEACTABJICHUSI O XUMUYECKOW CBSI3U, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINY.

[Ton HOBBIM yriom 3peHUst B mpeaMere «XuMus» 0a30BOTO YPOBHS pPacCMaTPHUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOImIET0 O00pa30oBaHUsS TEOPETHUECKHH MaTtepuan |
(haKTOJIOTHUECKHE CBEJICHUS O BEIIECTBAX M XMMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHudeckass XUMHUsD» OOYyJarOIIMMCS TTPEIOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHYECKUX TIO3UIINH,
IyO)ke TOHATh WCTOPUYECKOE HW3MEHEHHE (PYHKIMN 3TOro 3akoHa — OT 000O0marome 1o
0OBSACHSIONIEH U TIPOTHO3UPYIOICH.

Envnas cucreMa 3HaHM O BaKHEHMIIMX BEUIECTBaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XUMHUUYECKHX PEAKIMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHsieTcss B Kypcax 10 wm 11  kjmaccoB ayneMeHTaMH  COACP)KAHUSA, HMEIOIIUMHA
KYJIbTYPOJOTHYECKH M NPUKIATHOW XapakTtep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSI3M XUMHHU C JPYTMMH HAayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JIESTEILHOCTH 4eJIOBeKa, CIOCOOCTBYIOT BOCHHMTAHUIO YBAXKEHUS K IPOIECCY
TBOpUYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIUIO M MPUMEHATh €€ JJIsl MOIMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M SKCIIEPUMEHTAJIBHBIX HMCCIIEJOBATENbCKUX 3a/ad. B menom coxaepxanue
ydeOHoro npeaMera « XMMUs» JaHHOTO YPOBHS M3YYEHHUs OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI Ui OHMMaHUs (GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHUaIbHOE €IUHCTBO HEOPTraHMYECKOTO U OPTaHUYEeCKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHUEM, [T03HABAEMOCTbh IPUPOJHBIX SABJICHUI MYyTEM SKCIIEPUMEHTA
U peuieHHs] MPOTUBOPEUYUN MEXAY HOBBIMH (PakTaMU U TEOPETUUYECKHMH MPEANOChUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKHUX MPOoOJIeM, a Takke MpodiaeM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane penrenus 3aa4 BOCIUTAHUS, PA3BUTHA M COIUAN3AINY O0yJarOIINXCS IPUHATHIE
MpPOrpaMMONl MO XUMHUHU TMOAXOJBl K OMPEACNCHUI0 COIECpXKaHUS U TOCTPOCHHUS MpeaMeTa
npeaycMaTpuBaoT (GOpPMUPOBAHUE YHHBEPCATbHBIX YUEOHBIX NEHCTBHUI, MMEIOMINX 0a30BOE
3HaUeHWE JUIs Pa3jMYHBIX BUAOB MACATEIBHOCTH: pEIICHHs MpoOieM, MOWCKa, aHalu3a |
o0paboTku uHPOpPMAIMK, HEOOXOMUMBIX s TPUOOPETEHUS OMNbITa MPAKTHYECKOW U
HCCIEN0BATEILCKON NeITEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMHU.

B npaktuke mpenoaaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, Tak U
Ha YpOBHE CpeIHEro o0IIero o0pa3oBaHus, MpHU ONPEACICHHH COJACPKATEILHON XapaKTePUCTUKH
1ene u3ydeHWsl TMpeAMeTa HalpaBICHHEM I[E€PBOCTENEHHOW 3HAYUMOCTH TPaJUIIMOHHO
npu3Haércss  (QOPMHpPOBAHUE OCHOB XHMHUYECKOW HAayKd KakK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKON ACITETFHOCTH YeIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM



KynbTypbl. C METOIMYECKON TOYKM 3pPEHUSI TAKOW MOAXO0J] K ONPECICHHUIO LeJIed NU3Y4CHHs
MpEIMETA SBJIACTCS BIIOJHE OIPABJIAHHBIM.

CornacHO JAaHHOW TOYKE 3pEHUS TJABHBIMU LIEJSIMU U3YYECHHs IpeameTa «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

. (hopMHpOBaHHE CHUCTEMBbI XHMHUYCCKUX 3HAHWH KaK Ba)KHEHIICH COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE TOHSTHUA,
(yHIaMEHTaJIbHBIE 3aKOHBI M TCOPHH XUMHUHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE U
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,

O3HAaKOMIJICHHUE C HCTOpHCfI HX pa3sBUTUA U CTAHOBJICHUS

. ¢bopMupoBaHMEe M pa3BUTHE NPEJICTaBICHUM O HaydyHbIX METOJAaX IO3HaHUs
BEIIECTB U XMMHMUYECKHUX pEaKlUMUi, HEOOXOJAMMBIX [UIs NPUOOpETeHHs] YMEHUM
OPHUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIINX MECTO B IIPUPOJE,
B NMPAKTUYECKOU U IMIOBCETHEBHOW KU3HU;

® pasBUTUC YMeHI/II\/'I A croco0oB JACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIO}IeHI/IeM n
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJOJCHHEM TpaBWI 0e30MacHOTro
o0OpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ aTuM, coneprkaTelibHas XapaKTepUCTHKA IeIed W 3aJa4 W3YUeHHUs MpeMeTa B
MpOrpaMMe TI0 XHMHH YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUY C HOBBIMH ITPHOPHTETAMU B
cucteMe cpeaHero oobmero oopasoBanus. CeroiHs B MpEnogaBaHUU XUMUU B OOJIBIIIEH CTETICHU
oTHaéTcsl MPEeIIOYTCHUE MTPAKTUIECKON KOMIIOHEHTE COJIEpyKaHMsI 00yIeHUs, OPHCHTUPOBAHHOM
Ha TIOJITOTOBKY BBIMYCKHUKA 0O0Ie00pa3oBaTeIbHONM OpraHM3allii, BIIAJICIONIEr0 HE HabopoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOAMH W YMCHHUSMH aKTHBHOTO
MOJTyYCHUSI 3HAHUH U IPUMEHECHHUS UX B PEATbHOM )KU3HH ISl PEIICHUS TIPAKTHYECKUX 3a/1a4.

B cBs3m ¢ 3TMM TpW U3YyYCHUH TpeAMeTa «XUMHS» JOMHUHHPYIOIIEe 3HaYCHUE
npHOOPETAIOT TAKKE IENIU U 33/1a4H, KaK:

ajanTanus o0yJaroIuXxcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIICTOCS MHUpa, GOPMUPOBAHHE
WHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITCIILHOMY TIPUHSTHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYAIHsX,
CBSI3aHHBIX C BENICCTBAMH W WX NpUMEHEHHEM; (popMHUpOBaHHE y OOYYaIOUIMXCS KIFOYECBBIX
HaBBIKOB (KJIFOYEBBIX KOMITCTCHIIHH),
UMEIOIINUX YHUBEPCATIbHOE 3HAUYCHUE VIS PA3JIMYHBIX BUJOB JCATEIBHOCTH: PEIICHHS MPOOIIEM,
MOMCKa, aHaau3a W o0paboTKM WHPOPMAIMKM, HEOOXOJMMBIX JJII MPHOOPETEHUS OIbITa
JEeSATEIBPHOCTH, KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHMHM XUMUH, a TAKXKe Ui OLEHKHU C
MO3UIIMIA SKOJIOTUYECKOI 0€301IaCHOCTH XapaKTepa BIUSHUS BEIIECTB H XMMHUYECKHX MPOIECCOB
Ha OpraHu3M 4YellOBeKa W TPUPOJHYIO CpEIy; pa3BHTHE TI03HABATEIbHBIX WHTEPECOB,
MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 0OYUaIOIIMXCSI: CIIOCOOHOCTH CaMOCTOSITEIILHO
MpHOOpeTaTh HOBBIC 3HAHUS IO XUMHUHU B COOTBETCTBUU C JKMU3HEHHBIMU MOTPEOHOCTSMH,
MCIO0JIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA U aHalln3a y4eOHOU U
HAyYHO-TIONMYJISPHONH HMH(POPMAIIMU XUMUYECKOTO COJepKaHus; GOpMUpOBaHUE U pa3BHUTHE Y
oOyyaronuxcs acCOIMAaTUBHOTO M JIOTHYECKOTO MBIIIJICHUS, HaOII0IaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOAUMBI, B YAaCTHOCTH, IPU IJITAHUPOBAHUU U IPOBEICHUN
XMUMHYECKOTO IKCTIEPUMEHTA; BOCIUTaHUE y oOydaromuxcs yOoekIEHHOCTH B TYMaHHUCTUUYECKOM
HAIMpPaBJICHHOCTH XMMHH, €€ BaXHOW POJIM B PEUICHUH TI00ANBHBIX MPOOJIeM palMOHAILHOTO
MIPUPOIOTONIBL30BAHUS, TOTIOTHEHUS JHEPTETHUECKUX PECypCOB M COXpPAHEHHUS MPHUPOIHOTO
paBHOBECHS, 0CO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIE U CBOEMY 3[I0POBBIO,
a TaKKe MPUOOPETEHUs OMbITa UCTIOIB30BaHUS TIOTYYCHHBIX 3HAHUN I TIPUHITHS TPaMOTHBIX
pEIIeHUI B CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMHU SBICHUSIMH.



B ydyeGHOM miaHe cpeaHero oouiero oOpazoBaHMs MpeaMeT «XUMUs» 0a30BOTO ypPOBHS
BXOJHT B COCTaB MpeaMeTHOM o01acTu «EcTecTBeHHO-HayuHbIE TPEIMEThI».

MECTO YYEBHOTI'O KYPCA «XUMUSA» B YHEBHOM IIVIAHE

OOmiee 4ncino 4acoB, OTBENEHHBIX /ISl M3YYCHHsS] XMMHUHU, HA 0a30BOM YpPOBHE CpPEIHETO
obmiero oopazoBanus, coctarisiet 68 gacos: B 10 kacce — 34 gaca (1 wac B Heneno), B 11 kiracce
— 34 yaca (1 gyac B HeziemIo).
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