AHHOTaNUA K paboueii nporpamme

YueOHblii npeaMer: «XuMHA»
Kaacesr: 10 — 11
KparTkas xapakTepucTHKa NpOrpaMmbl

[IporpaMma 1o XMMHM Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHUs pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanumn», TpeOOBaHMI K pe3ylnbraraM OCBOCHHS (permepanbHOW  00pazoBaTebHOMN
nporpaMmMsl cpeaHero obmero oopazoBanus (POII COO), npencraBieHHbx B PenepalibHOM
rocygapctBeHHOM oOpa3oBarensHoM cTanmapte COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
ydueOHOro mpeamera «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit denepanuw,
peann3yoImMxX 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMEI, 1 OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3pabOTKe MpOTrpaMMbl 10 XHMHH, K OIIPEAEICHUIO O0OmIei
CTpaTeru OOydYeHHsI, BOCTIUTAHUS W PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH II€JIed, COJEpKaHUsS, pe3yabTaTOB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BHIITYCKHUKOB.

Xumuyeckoe o00Opa3oBaHUE, IIOJIydaeMO€ BBITYCKHHUKaMU  0O0mieo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBepUIAIOIMM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTCs MO3HAHMs 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOMIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
pUpoaAHOH cpere. Peanusyercs xumuyeckoe o0pazoBaHue 00y4aromMXcsi Ha YpOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOTO OIpeNeieHbl B MpOTpaMMe 0 XUMHUU C Y4ETOM crHeuu(uKd HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUATbHOM KHU3HU OOLIECTBA, a TAKXKe C YUYETOM OOIIUX
1ene ¥ MPUHILMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPETHEro OOIIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHUSA KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 POJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpPE Kak O €IUHCTBE MPUPOJABI U YelIOBEKa, KOTOpoe (HOpMUPYETCS] B XUMUU
Ha OCHOBE MOHMMAHHUS BELIECTBEHHOIO COCTaBa OKPYXKAIOUIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHS cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOUM KYIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
AKHU3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa cO3MJaTebHas, KaKk Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cooTBercTBUM ¢ OOIMMH LENSIMU M HPUHIMIIAMH CPEIHEro oouiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEoOXOAUMYIO MM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTraBnsiomuMu MpeaMera «XUMHs» S[BISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKIIOUECHHEM
3HaHUW U3 OOILIEH XMMMM) U OpraHndecko xumuu. @OpMUPOBAaHUE JAHHON CUCTEMBI 3HAHMM
Py M3YYCHUU TpeaMeTa O0EeCIeunBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckast XuMus» 1 «O01as 1 HeopraHudeckas
XUMHES» CHOPMHUPOBAHA B MPOTPaMMeE TI0 XMMHH Ha OCHOBE CHCTEMHOIO IMOJX0JIa K M3YYCHHIO
yueOHOro Marepuaia ¥ OOyCJOBIIEHAa HCTOPHYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHWN Ha
ONPENECTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUUYECKON TEOPUM CTPOCHHS OPraHUYECKUX COCIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenus 00 M3ydaeMbIX B KypCE€ BEILECTBaX AAIOTCSI B Pa3sBUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckol XUMHUU MOJY4arOT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIN Y.

[Tox HOBBIM yrjiom 3peHHsl B mpeameTre «XuMus» 0a30BOr0 ypOBHSI paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeOpraHuyeckasi XuMus» 0OydarolUMCs MPEIOCTaBIIAETCS BO3MOXKHOCTh OCO3HATh
3HAYECHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOpPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucteMa 3HaHUN O BaXKHEHINHUX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHNH, a TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XUMUH C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJeMaX, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl NOMOJMHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxepxanue
yueOHOro npeaMera « XUMUsS» JaHHOTO YPOBHS M3Yy4EHHS] OPUEHTHPOBAHO Ha (popMupoBaHHE y
oOyuaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MTyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemieHus 3amad BOCIUTAHUS, PA3BUTHSA W COLHMAIM3AIUH O0YYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOPMHUpPOBaHHE YHHUBEPCATBHBIX yUEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUEHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIISHUs TPpoOieM, MOUCKa, aHaIu3a U
00paboTku uHpOpMAINK, HEOOXOJUMBIX [UIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIE BAXKHOE MECTO B TO3HAHUU XMMUHU.

B mpakTuke npenoaBaHus XUMUU Kak Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, Tak
M Ha YypOBHE cpeaHero oOmero o0pa3oBaHus, TMpPH ONPEAETCHUH COJEp>KaTeIbHON
XapaKTEpPUCTUKU LEeJIeH H3ydeHUs TMpeaMeTa HaNpaBJICHUEM MEPBOCTEIIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAéTcss (GOpPMUPOBAHWE OCHOB XUMHUYECKOW HAykM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUs, IMPAKTHUUECKOM NEATeIbHOCTH YEJOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJdbTypbl. C METOJAMYECKOW TOUYKM 3pEHUsS TaKOM MOJIXO0I K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUsI IPEIMETa SABIISIETCS BIIOJTHE OMPaBJaHHBIM.
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CornacHO JaHHOW TOYKE 3PEHHUsS TJaBHBIMH IEISIMH W3YYCHUsS TpeaMeTa « XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

. (hopMHpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHWN KaK BAKHEUIICH COCTABJISIOIICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIekKAT KIIIOYECBBIC IOHSTHS,
(yHIaMeHTaJIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE W TIOHMMAaHUC
CYLIHOCTHU JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEN
WX Pa3BUTHS U CTAHOBJICHUS;

. (dbopMupoBaHWE W PA3BUTHE MPEICTABICHWA O HAYYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMUYCCKUX PEaAKIHA, HEOOXOAMMBIX I IPUOOPETCHHSI YMEHUI OPUCHTUPOBATHCS
B MHUpPE BEIICCTB M XHMHYCCKUX SIBIICHUH, UMEIOIINX MECTO B NPHUPOJIE, B MPAKTHUECKON W
MMOBCEIHEBHOMN JKU3HU;

J pa3BUTHE YMEHUW M CHOCOOOB NEATENHHOCTH, CBS3aHHBIX C HAOJIOJCHHEM U
O0OBSICHEHMEM XUMHUYECKOTO SKCIEPUMEHTA, COOJIOIEHUEM TpaBUil 0€30MacHOTO OOpaIieHus C
BEIlIECTBAMHU.

Hapsiny ¢ atum, copeprkareipHas XapaKTepUCTUKA LIeJIeH U 3a/1a4 U3ydeHus TpeMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMHU
B cucTeMe cpenHero oobmiero oOpazoBaHusi. CerojHs B NPENOJaBaHUW XHMHH B OOJBIIEH
CTCTICHH OTMAETCA TPEANOYTCHHE IPAKTUYECKOW KOMIIOHEHTE COJICp)KaHus OOydeHUs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa3oBaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHWUH W MPHUMEHEHUS WX B PEaTbHOW KU3HU IS PEIICHUS
MIPAKTUYECKHUX 3a/1a4.

B cB3m ¢ 3THM TpH HW3yYeHHH TpeaMeTa «XHMHS» JOMHHHPYIONIEe 3HAuCHUE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus OO0ydYaloIIMXCS K  YCIOBHSM JAMHAMHMYHO  Pa3BUBAIOLIETOCS  MUPA,
(dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHHUIO,
COTPYOHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOydYalOMMUXCA KIIOUYEBBIX HABBIKOB (KJITIOYEBBIX KOMIIETEHIINN),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs MpoldiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I NPHOOPETEHUS OIbITa
NeSITeNIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIIUI HKOJIOTUYECKOM 06€30MacCHOCTH XapaKTepa BIMSIHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BHUTHE NMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyuaronuxcs: CrnocoOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHHS 1O XUMUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a yUeOHOW U Hay4yHO-TIOMYIIPHOU HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYUYAIOIIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIILJICHHUS,  HAOIIOAATeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEO0OXO0IUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U TPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommuxcsi yOexAEHHOCTH B TYMaHHCTUYECKOW HampaBIE€HHOCTH
XUMHH, €€ BaXHOW pOIM B  pelIeHHH TIoOanbHBIX  MpoOjeM  palMoHaIbHOTO
MIPUPOIOTIONE30BAHMUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXKE€ MPUOOPETEHHS OMbITa UCIOJF30BAHUS MOJYYEHHBIX 3HAHUM JIJISl IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yue6GHOM miane cpenHero oOrmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTn «EcTecTBeHHO-HAYUHBIE PEAMETHI.

OO1ee 4ncIo 4acoB, OTBENEHHBIX JJISl U3YUEHUSI XUMHH, HAa 0a30BOM YPOBHE CPEIHETO
obmiero oOpazoBanus, cocrapiseT 68 yacos: B 10 knacce — 34 yaca (1 gac B Henenio), B 11
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knacce — 34 gaca (1 gac B Henenmo). M3ydyenne npeamera OHOJIOTHS TPEoiaraeT IpOBEICHIE
npo(OPUEHTAMOHHO 3HAYMMBIX YPOKOB B YACTH M3YUCHHUS PA3JIEIIOB.

Cpoxk, Ha KoTOpbIii pa3padaTsiBaercs nporpamma: 2023-2024 yueOHbIN T0A
IIpunosxenue k padoyeii mporpamme:

- OLCHOYHBIC MaTCpuajibl I IHPOBCACHUSA HpOMe)I(YTOHHOﬁ M HUTOTOBOM
arTeCcTaluu



