AHHOTAIIUS K PABOYEM ITPOT'PAMME
Xumus 10-11 KIIACCBI

[Iporpamma 10 XHMMHHM Ha YPOBHE CpeIHEro o0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJIOB K pa3pabOTKE MPOrpaMMbl IO XUMHUHU, K ONPENEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHHST U TpeOOBaHWI K YPOBHIO MOIATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peamusyercss Xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIEp)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEepUATIbHON >KM3HH OOIIECTBA, a TakXKe C y4E€TOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHSI KaK 3JE€MEHT CUCTEMbI €CTECTBEHHBIX HayK WUIpaeT 0coOyl0 pojib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHWM HOBOM 0a3bl MaTepHaAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJIOoBeKa, KOTOpoe (PopMUpYETCSs B XMMHU Ha OCHOBE INMOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.
TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XWMHS CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOIO
Tpyda M XKHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
CO3MJATENIbHAs,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30I1aCHOCTH U OXPAHBI 30POBbSL.

B coorBercTBUM ¢ oOmMMM LENSIMM W MNPUHLIUIAMHU CPEAHETO OOLIETO
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 WM U1  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKJIKYEHUS B JKU3Hb COLMYyMa, IIPOJOJDKCHUSA
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocraBnsomuMu ~ npeamMeTa «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl — —
«Oprannveckas xumuss» U «OOmas W HEOpPraHWYecKas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
OpraHn4eckor Xxumuu. POpMHUpPOBAHUE AAHHOM CUCTEMBI 3HAHUU IIPU U3YYECHUU
npeaMera 0O€CleunMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOro00pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHusi KypcoB — «Opranuudeckass xumus» u «OOmast u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3YyYEHHI0 ydeOHOro marepuaja U 0O0ycCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPraHUYECKHUX
COCIVHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKUMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUs IEepBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[log HOBBIM yrioM 3peHus B mpeaMere «XuMus» O0a30BOT0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Enunas cuctema 3HaHMI O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HaHUSA CIHOCOOCTBYIOT NOHHMMAHHUIO B3aUMOCBS3M XHUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBAaTbCA B OOIIECTBEHHO W JHMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OpPUEHTHPOBAaHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, TIO3HABAEMOCTb MPUPOJHBIX SIBICHHA MMyTEM HKCIEPUMEHTa U
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemieHus 3aqad  BOCHUTAHUSA, Pa3BUTUS U COLUAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3NUYHBIX BHJIOB JIESITENIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mpakTuke npernomaBaHMs XUMHHM Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd Kak O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.
CoryiacHO JaHHOW TOYKE 3PEHUS INIABHBIMH LIEJIAMH U3yYEHHUS NpeIMeTa « XUMUSD)
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIOTCS:

. dbopMHpOBaHUE CHUCTEMBbl XHMHYECKMX 3HAHUW KaK BaKHEHIIEH

COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM

JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,

OCBOEHHUE fA3bIKa HAYKH, YCBOECHHWE WU IOHHMAaHUE CYIIHOCTH JOCTYITHBIX

0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH

UX Pa3BUTHUS U CTAHOBJICHHUS,

. dbopMHpOBaHHE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJaX

NO3HAHUS BEIIECTB U XUMHYECKHX peakiuil, HEOOXOAUMBIX IS

NpUOOPETEHUSI YMEHUN OPHUEHTHPOBATHCA B MUPE BEIECTB U XUMHUYECKHX

ABJICHUH, UMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKON U ITOBCEIHEBHOMN

KU3HU;

. pa3BUTHE YMEHUH U CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C

HAOJII0JIEHUEM U 00BSICHEHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIIIOJICHUEM

npaBuWJI 0€30MacHOr0 OOpalleHusl C BEIIECTBAMM.

Hapsiny ¢ aTuM, copepskarenpHas XapaKTepUCTUKA LEJIe U 3a/1a4 U3y4eHHUs
IIpEeAMETA B IPOrpaMMe 110 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIed cTenmeHu OTAaércess  MpeArnodYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUN U NMPUMEHEHUS UX B PEAIbHOM KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a]1ay.

B cBsa3u ¢ 3TUM TpU HM3yYEHUU NpeaMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

e ajanTanysg oOyyarolUXcs K YCIOBUSAM JIMHAMUYHO Pa3BUBAIOLIETOCS MHpA,
(GopMUpOBaHHE HHTEIJIEKTyaJIbHO PpPa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSITEIbBHOMY  HPUHATHIO
IPaMOTHBIX PEIIEHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBI3AHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM;

e (dopmupoBaHue Yy OOy4YalOIIUXCS KIIOYEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMITETEHIINI), IMEIOIINX YHUBEPCAIBHOE 3HAUECHHE JJI PA3JIMYHBIX BUJOB
NEATEeIbHOCTH: pEIIeHUusT MpoOsieM, TIOMCKa, aHaiu3a U 00paboTKu
nHpopMaru, HEOOXOAUMBIX [JIsi TPUOOPETEHHS OMbITa JEATEIIBHOCTH,
KOTOpas 3aHUMAET Ba)KHOE MECTO B NTO3HAHWU XHMHH, a TAKXKE JUI OLICHKU



C TMO3MIMKA SKOJIOTHUECKON O€30MacHOCTH XapakTepa BIUSHHS BEIIECTB U
XMMHUYECKHX MPOLIECCOB HA OPTaHU3M UYeJIOBEKa U MIPUPOIHYIO CPEY;

e pa3BUTHE MMO3HABATEIBHBIX HMHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yHYaIOUIMXCs: CIIOCOOHOCTH CaMOCTOSITETIbHO MPUOOpeTaTh
HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHUHU C >KU3HEHHBIMHU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA U
aHanM3a Y4eOHONM U HAy4YHO-TIONMYJSPHOW HHMOPMALMA XUMHUYECKOTO

coJlep KaHusl;
e (QopmupoBanme u pa3BuTHE Yy OOYy4YaAIOIIMXCA AacCCOLMATUBHOTO U
JIOTUYECKOTO MBIILICHHUS, HaA0JII01aTETLHOCTH, coOpaHHOCTH,

aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, NIpHU

IJIAHUPOBAHUH U TTPOBEACHUHN XUMHUYECKOTO SKCTICPUMEHTA,

e BOCINHUTaHME Yy OOydHaromuxcsi YOexAEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH II100aJIbHBIX TPOOIeM
paIMOHaIBbHOTO  MPUPOAOIOIB30BAHUS, TOMOJHEHHUS  IHEPTeTHYECKUX
pECypcoB HM  COXpaHEHHsS  TMPUPOJHOTO  PABHOBECHS,  OCO3HAHHS
HEOOXO0MMOCTH OEpPEKHOTO OTHOIICHHUS K MPHUPOJIC U CBOEMY 370POBBIO, a
TaK)K€ MPUOOPETEHUs OIbITA HKCIOIB30BAHUS TOJYUYCHHBIX 3HAHUM IS
MPUHSATUS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBA3AHHBIX C XUMHYECKUMU
SIBIICHUSIMH.

B yueOHOM miaHe cpeaHero ooOmero oOpa3oBaHMs MNpEeAMET «XHUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEAMETHD.

OO0miee 4YucIO 4YacoB, OTBENEHHBIX HJIsi WM3Y4YEHUsS XUMHU, Ha 0a30BOM
YpOBHE cpeaHero oodmero obpazoBanwms, coctabisger 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hemento), B 11 kmacce — 34 gaca (1 gac B HeAemIO).

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., N.I'.Octpoymos, C.A.Cnaakos.
AxrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenne.
Xumus, 11 knace/ T'abpuensu O.C., N.I'.OctpoymoBs, C.A.Cnankos.
AxrmmmonepHoe oobmiectBo «M3aatenbetBo «IIpocBemnenney.






