AHHOTaUMs K pado4eil mporpaMMe 1o npeaMery «XumMus» Uil CpeIHen
o01eodpasoBarebHOM MKOJbI (10-11 kiaacce)

[IporpaMma 1O XUMHUM Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHuUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0
oOpazoBanuu B Poccuiickoii denepanuuny, TpeboBaHU K pe3ysibTaTaM OCBOCHUS
dbenepanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl CpeAHEro o00IIero o0pa3oBaHMS
(®OIT  COO), mpencraBieHHbix B dexepalbHOM  TOCYJIApCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom Konmenmuu mnpenoaBanus
y4eOHOro mpeaMeTa «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
®denepanyy, peanu3ylOIIMX OCHOBHbIE 00Opa3oBaTelbHbIE MPOrpaMMbl, H
OCHOBHBIX TonoxkeHut «Ctparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 10 2025 roma» (Pacnopstxenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUH, K ONPENEIECHUIO
oOmielt crpaTeru 00y4YeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aist 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUITU
koHuenrtyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
COJIep>KaHMsl, PE3yJbTATOB OOyuYeHHS] W TPEOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHT 3aBEpUIAIOLIMM 3TallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro O00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBeKa, a TaKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pPOBBI0 M NIpPUPOAHOW cpene. Peanmsyercs Xumudeckoe 0Opa3oBaHUE
oOy4Jaronuxcs Ha ypOBHE CpPEAHEro o01Iero o0pa3oBaHusl CpeCTBAMU YYEOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHE M TOCTPOCHHE KOTOPOro ONpelesieHbl B
porpaMme N0 XMMHUHU C Y4YETOM CHEUU(PUKA HAyKH XUMUHU, €€ 3HAYEHUS B
MMO3HAHUU TPUPOJABl U B MaTEpPUATIBLHOM YXKWU3HU OOIIECTBA, & TaKkKe C y4ETOM
oOmux 1ened W MPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOYyIO pojib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3pl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (OopMHUPYETCs B XMUMHH Ha OCHOBE IMOHHUMAaHHUS



BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHUS B3aUMOCBA3U MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMHS CTajia
HEOTHEMJIEMOM YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUIHOTO
TpyJa M KHU3HU Kaxaoro ujaeHa oOmectBa. CoBpeMeHHas XMMHUS KaK Hayka
COo3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOMH,
HSHEPreTUYECKOH, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHBbI 3J10POBbSI.

B coorBercTBHM C OOIMMH LEIAMH M HPUHIUIAMU CPEAHEr0 OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEeHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIBTYPHYIO TOJTOTOBKY
oOyJarommxcs, HEOOXOOUMYK0 UM 1 BbIpaOOTKHM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLMYMa, MPOJOJIKEHHUS
o0pa30BaHMsl B pa3IMYHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocTaBisioliuMu  MipeAMeTa «XUMHs»  SABISIOTCS 0a30Bble  KypChl —
«Oprannyeckass xumuss» U «OOWass U HEOPraHWYyecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKU: CUCTEMA
3HAHHUM 10 HEOPTaHWYECKON XMMHH (C BKIIOUYECHUEM 3HAHHUM U3 OOIIeH XUMUHN) U
OpraHnyeckor xumuu. POpMHUPOBAHUE NAHHOM CHUCTEMblI 3HAHUW NPU HU3yYECHUHU
npeaMera o0OecreyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3ust
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPU XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuveckass XuMHs» cHOopMUpOBaHA B MporpaMme MO XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0/la K M3y4YeHHIO Y4eOHOro marepuajia U 0O0yCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU Ha  ONPEICIEHHBIX
TEOPETHYECKNX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHHM BEIIECTBA
paccMaTpUBaOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUH, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  AJIEKTPOHHBIX
npejcTaBlIeHuid O cTpoeHnu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJIOB A0 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHUN. B Kypce OpraHM4eckod XUMHUU TOJYy4aroT pPa3BUTHE
c(OpMHpPOBAaHHBIE HA YPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs NEPBOHAYAIbHBIE
MPEJICTABICHUS O XUMUYECKOMN CBSI3HU, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN pEeaKkIuu.

[logq HOBBIM yriaoM 3peHHss B TIpeaMere «XUMHsD» 0a30BOrO ypOBHS
paccMaTpUBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHus
TEOPETUYECKHl MaTepuan H (aKTOJIOTHUYECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUS» OOYYAIOMIMMCSl MPEAOCTABISAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJINYECKOTO 3aKOHA C OOUIETEOPETUUYECKUX U METOJOJOTHYECKUX MO3ULUH,



ry0Xe TOHSATh HCTOPUYECKOE HW3MEHEHHE (YHKIMHA 3TOro 3akoHa — OT
00001aro11IeH 10 OOBACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaXKHEMIIMX BeIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHH, & TAKK€ O XMUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAaMHU COJEpKAHMSI, UMEIOIIMMH KyJIbTYPOJIOTHUECKUA M IMPHUKIAJIHON
XapakTep. OTHU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHMIO B3aMMOCBSI3U XUMHUHU C
APYTUMH HayKaMH, PAacKpbhIBAlOT €€ pojib B MO3HABATENbHOM M MPaKTHUYECKOM
JESITENFHOCTA YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUA K TIPOIECCY
TBOpYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUH XUMHUHU, TOMOTatOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MHGPOpPMAIUIO U
OpPUMEHATH €€ JUIsl TOMOJHEHWs] 3HAHWW, PEHICHUS WHTEIJICKTYyalbHBIX H
HKCIIEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3aau. B 1enom coaepkanue y4yeOHOTOo
npeaMera  «XUMHUS»  JIaHHOTO  YPOBHS ~ M3y4Y€HUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAHHS
dunocodckux uued, TaKUX Kak: MaTepHaTbHOE €IWHCTBO HEOPraHUYECKOTo H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBIECHUN NYTEM OSKCIEpPUMEHTa H
pelieHusT TMPOTUBOPEYU MEXIy HOBBIMH (akTaMH H  TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHUECKUX MpoliIeM, a
TaKke MpodeM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX
TEXHOJIOTUI U MaTEepHAJIOB.

B mnmane pemeHusi 3agad  BOCHHTAHUWA, Pa3BUTHS W COIMATU3AIUU
oOydaroluxcs MPUHATBIE MPOTPaMMON MO XHMHUHU MOAXONbI K OMNPEICIICHUIO
COJEp’KaHUS M TOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (popMHupoBaHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUHM, wuMelomux 0a30Boe 3HA4YCHHE U
pa3IMYHBIX BHJIOB JCSATENPHOCTH: pEIIeHWs MpoOiieM, TOWCKa, aHamu3a u
00paboTku nHPOpMaIUU, HEOOXOAUMBIX JIJIs1 IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HCCIIEIOBATENbCKON JEATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHuWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHMs, IPH ONPECICHUN
COJIEPKATEJIbHON XapaKTepUCTUKU IieJiell M3y4YeHHsl TNpeAMETa HampaBiIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJULMUOHHO MNpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XAMHYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
JESITENFHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJAMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHUIO LIEJIEH W3y4eHUs
IpeMeTa SBIISIETCS BIOJHE OMPaBIaHHbBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU MEISIMH HM3y4YeHHUS TpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 -11 ki1.) SBIAIOTCS:



e (opMUpOBaHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KAk BaKHEUIIei
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOU
JeXaT KIoYeBble MOHATHUS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE fA3bIKAa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHS;

e (dopMHUpOBaHUE U PA3BUTHE MPEICTABICHUNA O HAYUYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUECKUX pEaKIUWA, HEOOXOTUMBIX [Jisi TPUOOpEeTeHHs
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKHUX SBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKOW U MOBCEIHEBHOMN KU3HU;

e Ppa3BUTUE YMEHUH U CIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSICHEHHMEM XUMHUYECKOTO 3KCIEPUMEHTa, COOIIOJEHUEM MpPaBHII
0e30macHoOro o0pamieHus ¢ BeIeCTBAMH.

Hapsany ¢ atuM, comepkatenbHasi XapaKTepUCTHKA LIeJIed U 3a]a4 U3YUYEHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMM HPUOPUTETAMH B CUCTEME CpefHero odiiero oopazoBaHus. CerogaHs B
MpETNo/laBaH  XUMHH B OONbIied  CcTemeHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKONM KOMIIOHEHTE COJAEp)KaHUus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIIAJICIOIIETO He
Ha0OpOM 3HaHUM, a (PYHKIHOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMHU U
YMEHHUSIMU aKTHUBHOTO MOJIYYEHUs 3HAHUN M MPUMEHEHUS UX B PEATbHOU XKU3HU
JUTSL pELICHUS] TPAaKTUYECKUX 3a]1ay.

B cBI3u ¢ 3TUM mOpH U3YyYEHHH NpeaMeTa «XHUMHUS» JOMUHHUPYIOIIEEe
3HaUEHUE MPUOOPETAIOT TAKKUE LIENU U 3aJ]a4H, KaK:

ajanrtanus o0yJaromMxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIEIOCS MHpA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHre y O0Oy4aroOmUXCS  KIIOYEBBIX HABBIKOB  (KITHOYEBBIX
KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJIi pa3JIMYHBIX BHUJIOB
JESATENbHOCTU: PEIlIeHUs MpoOieM, MOUCKa, aHau3a U o0paboTku MHpOpManuuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUSI OMbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKK€ A OLEHKH C MO3UIUI
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYyaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMHU, UCIIOJIB30BATh
COBpEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA UM aHaiu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUN XUMHYECKOTO COJIEPIKAHMSI;



dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUs, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TMpPH TUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHHE Yy oOOyvarommxcs YOeKIEHHOCTH B T'yMaHHCTUYECKOU
HAIpaBJICHHOCTH XHMHH, €€ Ba)XHOW pPOJHM B PEIICHUU TI00aNbHBIX MTpoOsIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHUS, TIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3I0POBBIO, a TaKkKe MPHUOOPETEHHUs OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM IS TPUHSTHS TPAMOTHBIX pEIIEHUW B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs MNpeAMET «XHUMHUS»
0a30BOr0 ypOBHS BXOAMUT B COCTaB MpeaMeTHOW obmacTu «EcTecTBeHHO-HAay4HbIE
MIPEAMETHD.

OO1mee yrco 4acoB, OTBEAEHHBIX IS U3YUYCHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B HeJieno), B 11 kinacce — 34 yaca (1 gac B Heemio).
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