AHHOTAIMA K pa004uM nNporpaMMaM no XumMuM (yriay0JieHHbIH YPOBEHb)
10-11 kaacenl

Pabouas mporpamma 1o XMMUU Ha YpOBHE CpeAHEro oouiero oopazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Odenepanun», TpeOOoBaHMNH K pe3yiabTaraM ocBoeHHs (enepanbHOM  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero oopazoanus(POIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit @enepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, U OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIyOJEHHOTO H3YYEHHUS 3aHMMAEeT BAaAXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, NPOGUIBLHOTO OOY4YCHHS, IPU3BAHO
oOecrieunTh 0011€00pa30BaTENIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXe s MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx Mpo(decCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUTILINH.

B mnporpamme 1no XuMmMHM Ha3HaueHHE MpeaMeTa «XUMHUS» I0JIydaeT HOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCSI CIICAYIOIIME BBITOIHIEMBIC
IpOrpamMMoil o XuMUM QyHKIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IIPEJICTaBICHUS O LEJsIX, COJIEp)KaHUU, oOLIel cTpaTernu OOy4eHMsl, BOCIIUTAHUS U
pa3BUTHSL O0YYAIOLIUXCS CPEACTBAMHU MPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpass  HpedycMaTpuBaeT  OIpeJelIeHHue:
IOPUHLNIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOTo
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €r0 XapaKTepPHUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEIBLHON OCHOBBI KOHTPOJISI U OIIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOM arrectanuu B (oOpMe €IUHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4EHUS! XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 0053aTeIbHOE IS U3YyUCHUS
B paMKax  OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleleHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJAaccaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/paz/iesamMm
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOro JIIsl U3Y4eHUs
OTJENBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh H3Y4YeHMsI Y4eOHOTro MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPHUIIPEMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 MHTEpIpEeTaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUS
(JIMIHOCTHBIX, METANPEMETHBIX, TIPEAMETHBIX), & TAaKXK€ C Y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHBIX JEMCTBUH OOYYalOLIErocss IO OCBOEHHUIO COJEpIKaHUs
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHU TPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpOBHE OCHOBHOTO 00IIero ooOpa3oBaHHUs. 3a



mpenenaMu  yCTAaHOBIGHHOW TporpaMMoil TIO0 XHMHH 00s3aTelbHOW  (MHBapUAHTHOW)
COCTaBIISIIOLIEH collep:kaHus y4eOHOTro mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBum ¢ koHuentyaibHbiMU mnojoxkeHusmMu PI'OC COO o HazHaueHUU
peaMeToB 0a30BOr0 M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUYeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio IMPEEeMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM IMOJIyY€HUS XHMHYECKOIO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CIHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3y4eHUe TMnpeaMera «XHUMHS» OPUEHTUPOBAHO MPEUMYILECTBEHHO HA pacUIUpeHHe U
yriayOieHne TEOpPeTUYECKON W MPaKTUYECKOW TMOATOTOBKM O0OydYaroIIMXCsi, BbIOpaBIIMX
ornpenenéHHbId MpopmIb 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO MOIydYeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHusanusx rnpodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeOoBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEIUIEKTYAIbHBIX YMEHHM, YMEHUI pallioHaTU3aluy y4eOHOTro
Tpyna W OO0OOIEHHBIX CIOCOOOB  ACSATENIBHOCTH, HWMEIOMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénneie Kypcel — «Opranuueckas xumus» u «OOmias U HeopraHudeckas xumus». [lpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJCpPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YPOBHEH U3yUEHUS IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xxumus» u «OOmas v HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIMXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIONIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMA  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MO)XHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YriyOJeHHs MpEeACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBaEMbIX C
TOYKHU 3PEHUSI XUMHUYECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSX O CTPOSHUHU aToMa. XUMHUUECKasl CBSI3b OOBSICHSIETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MOB € oOpazoBaHus. M3ydeHHe THUINOB peaKIMil JOIMOJHAETCS
(dbopMUpOBaHKEM IPEACTABICHUIN 00 ANEKTPOXUMHUUYECKUX MPOLECCaX U IEKTPOIN3E PACIIIaBOB
U pacTBOpPOB BeHIECTB. B Kypce opraHuyeckod XHUMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiluil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHUS i1 KJIAccoB ompeaenéHHoro mpodums (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K o01el crucreMe peIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACpPKAHWHM TMpeAMeTa s KIACCOB XHUMHUKO-(DH3MYECKOro
npoduist 60JBINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOIeld XUMUU.
[Ipy w3yueHuu mpenMeTa B JAaHHOM CIy4yae akIEHT OyneT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TE€OpUN B XUMHUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MAacChl U DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIHN3a, IPEACTABIECHUS O CTPOCHUH BEIIECTB U IPYTOE.



B 10 e BpeMs B coiepikaHUM MpeaAMeTa sl KIIACCOB XMMUKO-OMOIOTHYECKOT0 TPOIIs
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuyeckas XuMus. B 3Tom ciydae mpenocraBisiercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpPHUMEPY, TaKHE€ CTPYKTYPHBIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HaHUS O COCTaBE M CBOWCTBAaX IPEJICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B muane ¢opMupoBaHUs OCHOB HAay4yHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOLICHAYUHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHUE MpeaMeTa
«XuMmus» Ha yrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAYyYHBIE TIPEAMETHI»,
«Matemaruka 1 uHpopMaTHKa» U «PycCKuil sI3bIK U JINTEpaTypar.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajadeid
NEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTU
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM JeATENbHOCTH 4eJOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeAnoiaraeT peajln3aluio TakKuX 1elel, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NI03HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benyllell posin B 00ecrie4eHUN YCTOMYMBOIO PAa3BUTHS UYEJIOBEUECTBA: B PELICHUU
po0JIeM HKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepUAlIOB, HOBBIX WCTOYHHKOB JSHEpruH, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAK)XKE SKOJIOTMYECKH 0O0CHOBAaHHOIO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CPEIE;

® OCBOCHHME CHCTEMbl 3HAaHUM, JEXKAIMX B OCHOBE XUMHYECKOW COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAJIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMHUH, COBPEMEHHBIX IPEJICTaBIECHUIl O CTPOCHMM BEIECTBA Ha pPa3HbIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KMHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMS XUMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHUCTEMax, 00 00IuX
HaYYHbIX IPUHIUIAX XUMUYECKOT'O TPOU3BOJICTBA,

e (QopmupoBaHue y 00y4arOImIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMWYECKHX 3HAHWUU Uil OOBSICHEHHs KJIIOYEBBIX HIEH W MpoOiiemM
COBPEMEHHOM XUMMH, 1751 OOBACHEHHMS W NPOTHO3MPOBAHUS SBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peUIeHHs] MpoOJieM, CBA3aHHBIX C
XUMHEH, TPOTHO3UPOBAHMS, aHAIW3a U OLEHKH C MO3MIMH 3KOJOrMYECKOU
0€30MacHOCTH MOCEACTBUNM ObITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTU YEIIOBEKA,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HaHUs, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKUX
SBIICHUH, WMEIONMX MECTO B TPHUPOJAC, B TPAKTHUECKOW IESATEIBHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu NEpBOOYEPEAHBIX BOCIUTATENBHBIX U pa3BUBAIOMIMX (YHKIUN
LIEJIOCTHOM CHUCTEMBI CPEIHEro oOIIero oO0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yIIyOJIEHHOM ypOBHE 0COOYIO aKTyaJdbHOCTh TPHOOPETAIOT TAaKKUE 1IN U 33]]a4H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJIEHUH NPUPOIBI, YBAXKEHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M NPHUKIATHBIX MCCIEJOBaHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;



® pa3BUTHE MOTHBAIMHM K OOYyYEHMIO W TIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHMSI 00I1I€YEeIOBEYECKIX [IEHHOCTEH;

® Dpa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPYECKHX
CrocoOHOCTE 00yJaromuxcsi, GopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodecCHOHATIBPHON M OOLIECTBEHHOW IESATENbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e (dopMupoBaHHE€ yMEHUI W HABBIKOB pa3yMHOTO IPHPOJOIONB30BAHMS, DPa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl,  HpUOOpETeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JESITeTbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezleno).



