AHHOTAUSA
K pa0oueii mporpamMme y4e0HOro npeamMera
«Xumus. ba3oBblil ypoBeHb»
nia ooyuarommxces 10-11 kaaccon

[Iporpamma 1o XMMHUM Ha YPOBHE CpEHEro 00111ero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHuH B
Poccuiickoit ®depeparun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHHS (eaepaibHOM
oOpa3oBaTenpHON TporpaMmbl  cpemHero obmero obpaszoBanms (DPOIT  COO),
MpeACTaBICHHBIX B DeneparbHOM TOCYJapCTBEHHOM O0pa30BaTEILHOM CTaHIAPTE
COO, c¢ yu€érom Konnenuuu mnpenogaBaHusi ydyeOHOro mpeamMera «XuMHUS» B
oOpa3zoBaTenbHbIX Oopranu3anusx Poccuiickoii denepaiiuu, peanu3yroluX OCHOBHbBIC
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXEHUU «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoit @enepanuu Ha nepuop no 2025 roma» (Pacmopspkenue
[TpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl 10 XUMHH, K ONPEEICHUI0 001en
cTpaTeruu OOy4YeHMs, BOCIIUTAHUS W Pa3BUTHUS OOyYalOMMXCS CPEACTBAMH y4eOHOIO
npenmera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBUIIU
koHuentyainbHele mojiokeHus DI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHHUS] U TpeOOBaHUH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE 00pa3oBaHUE, MOIy4aeMO€ BBITYCKHUKAMH 0011e00pa3oBaTeIbHON
OpraHu3alliu, SIBJISIETCS HEOThEMJIEMOM 4YacThi0 HUX 0O0pa3oBaHHOCTU. OHO CIIYXHUT
3aBEPIIAIOIIMM OSTAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX IIETOCTHON CUCTEME XMMUYECKOT0 00pa3oBaHus. OTH
IIEHHOCTH KAacCaloTCsl MO3HAHUSI 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MUPOBO33PEHUS U
o011e KynbTypbl YeJOBEKa, a TaKXKe JKOJOTHUYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K
CBOEMY 3JI0pOBBI0O W MpUpOoAHON cpene. Peanmusyercs xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha ypOBHE CpeIHero oOImiero obOpa3oBaHUS CPEACTBAMH YIEOHOTO
npeaMeTa « XUMUs», COJIepKaHUE U MOCTPOEHUE KOTOPOTO OMPEICNICHbI B POrpaMmMe 1Mo
XUMUU C YYETOM CreNM(PUKA HAyKU XUMUHU, €€ 3HAUCHUS B TO3HAHWUU TPHUPOJABI U B
MaTEepUAIIbHON JKU3HM OOIIECTBA, a TakKe C Y4ETOM OOIMX IeJiel W TPHUHIIUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHET0 00111eT0 00pa3oBaHus B
Poccuiickont @enepanum.

XUMHUSL KaK DJEMEHT CHUCTEeMbl €CTECTBEHHBIX HAyK HIpaeT ocoO0yl pojib B
COBPEMEHHOM IMBMIIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B JOPMHUPOBAHNE PAIIMOHATILHOTO HAYYHOTO MBIIIJICHHUS, B CO3IaHHE
I[EJIOCTHOTO TIpEeACTaBlieHUs 00 OKpYXarolleM MHUpe KakK O €IWHCTBE MPUPOJbl U
YeJI0BEeKa, KOTOpoe (POpMHUPYETCS B XMMHUU HAa OCHOBE MOHHWMAHHS BEIIECTBEHHOTO
COCTaBa OKPY>KAIOIIEro MUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIy CTPOCHHEM BEIIECTB, UX
CBOMCTBaMHU Y BO3MOKHBIMU 00JIaCTSIMU TTPUMEHEHHMUS.



TecHO B3aUMOACUCTBYs C JOPYTMMM €CTECTBEHHBIMM HayKaMH, XHMHs CTajna
HEOTHEMJIEMON YacThbl0O MHUPOBON KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO
TpyAa M JKU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XHMMMs KakK Hayka
co3muaresbHasl, Kak HayKa BBICOKMX TEXHOJOTHI HampaBieHa Ha PElIeHHEe II100aIbHbBIX
po0JieM yCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YHEPIeTUUECKOH, ITUILIEBOMH,
HKOJIOTMYECKOI 0€3011aCHOCTH M OXPaHBbI 310POBBSI.

B cooTBeTcTBUM ¢ OOIIMMU LETSAMU U TPUHIIMIIAMU CPEIHETO 00IIEro 00pa3oBaHUs
cogepxkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbI ypOBEHb H3YUYECHUS)
OPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYarolUXcs,
HEOOXOAMMYIO MM JJisi BbIPAOOTKHM MHMPOBO33PEHUECKHX OPHEHTHUPOB, YCIEIIHOTO
BKJIFOUEHUS B )KM3Hb COLIMYMA, IIPOJOJDKEHHS] 00pa30BaHUs B pa3IMyHbIX 00JacTsIX, HE
CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHEM.

CocTaBisIOIIUMY NIPEAMETA « XUMUS» ABJSAIOTCS 0a30Bble Kypchl — « Oprannyeckas
xumus» 1 «OO0I1Iast 1 HeopraHu4yeckas XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHM: CUCTEMa 3HAHUM IO HEOPTraHWYECKOH
XUMHHM (C BKJIIOYEHHEM 3HAaHUN U3 OOIIed XUMHUU) U OpPraHUYECKOHM XUMHH.
@opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW NpPH HU3YyYEHUU NpeIMeTa 00ecreunBaeT
BO3MOKHOCTbh PACCMOTPEHHUSI BCETO MHOT000pa3usi BELIECTB Ha OCHOBE OOILMX MOHITHH,
3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHnYecKasi XuMus» c(pOpMUpPOBaHa B IpOrpaMMe 110 XMMHH Ha OCHOBE CUCTEMHOTO
MOAX0/Ja K U3YYEHUI0 Yy4yeOHOro Marepuaia U OOyCIIOBJIE€HA HCTOPUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha ONMpEAENIEHHBIX TEOPETUUECKUX YpOBHsX. Tak, B
Kypce OpPraHMYeCKOW XMMHH BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOMN
TEOPUU CTPOCHHSI OPTraHUUYECKUX COSAMHEHMI, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKHUX U
AJIEKTPOHHBIX MPEJICTaBICHUI O CTpoeHUH BeulecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BELIECTBAX [JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOJOB /IO CIOXHBIX OHMOJIOTHYECKH
AKTUBHBIX COCIMHEHMH. B Kypce oOpraHndeckol XHMHUM TIOJIy4alOT pa3BUTHE
chopMHUpOBaHHBIC Ha YpPOBHE OCHOBHOIO OOINEro o0Opa30BaHHS IEpPBOHAYAIILHBIC
MPEACTABICHUS] O XMMHYECKOW CBS3M, KIACCU(DUKAUMOHHBIX MPHU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[long HOBBIM yrjaoM 3peHHss B mOpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs HW3Y4YEHHBII HA ypOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
TEOPETUUECKUI MaTepuasl U (PaKTOJOTHUYECKHE CBEACHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHu4eckas XuMHs» 00ydarouumcs
MIPEAOCTABIACTCA BO3MOYKHOCTh OCO3HATh 3HAYEHHE [EPUOAMYECKOr0 3aKOHA C
OOLIETEOPETUYECKUX U METOAOJOTHUYECKUX MO3HULMNA, TIy0Xke MOHITh HCTOPUUYECKOE
u3MeHeHue (QYHKIUKA 3TOro 3akoHa — OT oO0oOmiaromed a0 OOBICHSOMIEH u
MIPOTHO3ZUPYIOLIEH.



Enannas cucrema 3HaHUMNA O BaKHEWIMX BEIECTBAX, UX COCTABE, CTPOEHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAaKXKE€ O XHUMHYECKUX PEaKlHsIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEeKaHus AomnojiHseTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJIEpKaHUs, UMEIOIIUMU KYJIbTYPOJOTMYECKUM U MPUKIATHON XapaKkTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JPYTUMU HAyKaMH, PACKpPBIBAIOT €&
pOJIb B TO3HABATEIIbHOW M MPAKTUYECKON NEeATETbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUS K MPOIECCY TBOPUECTBA B OOJACTU TEOPUU U NMPAKTUUYECKHUX
NPWIOKEHUH XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEMaxX, CBA3aHHBIX C XUMUEH, KPUTUUYECKH OCMBICIUBATH
nH(OPMAITHIO U IPUMEHSTH €€ NIJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoMm coaepxkanue yuyeOHOTO
npeaMera «XuMUs» JaHHOTO YPOBHSI MU3YyYE€HHUS! OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y
00y4Jaronuxcst MUPOBO33PEHYECKON OCHOBBI [Tl MTOHUMaHUs GUI0CODCKUX UACH, TAKUX
KaKk: MaTepUaJlbHOE €IUHCTBO HEOPraHWYECKOr0 M  OpPraHM4YecKoro Mwupa,
0OYCIJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh
IPUPOJIHBIX SABJICHUN MYTEM SKCIIEPUMEHTA U PELICHUS POTUBOPEUUN MEXKIY HOBBIMU
dbakTaMd U TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XHMHH B PEIICHUHU
AKOJIOTUYECKUX MPoOJieM, a Takke MpoOiieM COEpeKEeHUs dHEPreTUUECKUX PECYPCOB,
CBIPbsi, CO3JJaHNs HOBBIX TEXHOJIOTUH U MaTepUaJoB.

B nnane pernienus 3agay BOCIUTAHUS, PA3BUTUSA M COIUATIM3AIMHN 00YUYaOIINXCS
MPUHATHIE IPOrPAMMOM IO XUMHUHU MTOAXO/IbI K OMPEAEIEHUIO COAEPKAHUS U IOCTPOECHUS
npeaMera mpeaycMaTpuBalOT (OpPMHUPOBAHUE YHHBEPCATIbHBIX YYEOHBIX JACHCTBUM,
UMEIOIUX 0a30BO€ 3HAYCHUE IS PA3IMYHBIX BUIOB ACATEIBHOCTU: PEIICHUS TIPOOIIeM,
MOKCKa, aHalin3a U 00paboTKu MHOpPMAIUK, HEOOXOTUMBIX JJI TPUOOPETEHUS OIBITA
MPAKTUYECKON M MCCIEI0BATENbCKON NEATEIbHOCTH, 3aHUMAIOLEH Ba)XHOE MECTO B
MO3HAHWUW XUMUHU.

B mpaktuke mnpenomaBaHusi XUMHUM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TAK U HA YPOBHE CpeIHEro oO0IIero oOpa3oBaHUs, MPHU OMNpeaeIeHUN
COJICP)KATEIIbHOM  XapaKTepUCTUKU IeJel H3y4YeHUs MpeIMeTa HalpaBICHUEM
MEPBOCTETICHHON 3HAYUMOCTH TPAJAUIIMOHHO TMpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKOM Hayku Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEeIbHOCTH 4YeJOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOUYECKON TOYKU 3PEHUS TAKOU MOIX0]T K ONPEISTICHUIO 1eJIeH N3yueHus rpeaMera
SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS ITaBHBIMU LEJSIMHU U3YYCHUS TIpeaMeTa « X MU
Ha 6a30BoM ypoBHe (10 —11 xJ1.) aBisIFOTCS:

e (opMUpPOBaHHE CUCTEMbl XUMUUYECKUX 3HAHUN KaK BaKHEUIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUW KapTHHBI MHpPA, B OCHOBE KOTOPOH JIEKAT KIIFOYEBHIE
MOHATHUS, (yHTaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE S3bIKa HAYKH,



YCBOEHUE Y TOHUMAaHKE CYITHOCTH JOCTYITHBIX 0000IIIEHNI MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHUE W pa3BUTHE TMPEJCTABICHUI O HAYYHBIX METOAAaX IO3HAHUSA
BEIIECTB M XUMHUYECKUX PEaKIMid, HEOOXOIUMBIX I NMPUOOPETEHUsS] yMEHUMN
OPHEHTHUPOBATHCS B MUPE BEIIECTB U XMMHYCCKHUX SBIICHUM, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

e Ppa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HAOIIOJICHUEM U
O0O0BSICHEHMEM XHUMHUYECKOTO IKCIIEPUMEHTA, COOII0IEHUEM TTPABHUII 0€30MaCHOTO
oOpalieHus ¢ BeliecTBaMu.

Hapsny c »3TuMm, cojaepkareiibHasi XapakTEpUCTHUKA IeJed W 3ajad U3y4YeHHs
npeaMeTa B MPOrpaMMe MO XMMHUU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMU TIPHUOPUTETAMU B CHUCTEME CpeaHero obmiero oOpazoBanus. CerogHsi B
MpenoJaBaH XUMUU B OOJbIIEH CTENEHU OTAAETCSA MPEANOYTECHUE MPAKTUYECKOU
KOMITOHEHTE CoJiepKaHusi OOy4eHHs, OPUCHTUPOBAHHONW Ha IMOATOTOBKY BBITYCKHUKA
00111€00pa30BaTeIbHOM  OpraHM3allMy, BIAJCIONIET0 HE Ha0OpOM 3HAHWH, a
(GYHKIIMOHATBHOM TI'PAMOTHOCTBIO, TO €CTh CHOCOOAMU M YMEHHUSIMU aKTHBHOTO
MOJIYYCHHS 3HAHUW U MIPUMEHEHUS UX B PEAIbHOM JKU3HU JIJISl PEUICHUST PAKTUYECKUX
3azay.

B cBsi3u ¢ 3TUM npu WM3YYEHUU TpeAMETa «XUMHS» JIOMUHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TaKue 1EIU U 33/1aui, KakK:

afganTanus 0O0ydJarouuxcsi K YCIOBUAM JUHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHKE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHUe y 00yUYarOIIUXCSl KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIUH),
MMEIOIIMX YHUBEPCAIbHOE 3HAUCHME JJI PA3JIMYHBIX BUOB JCSATEILHOCTHU: PEIICHUS
npoOieM, TOWCKa, aHaimu3a © 00paboTKu HHPOpMANUHU, HEOOXOIUMBIX  JUIS
MPUOOPETEHUSI OMbITA JIESITEIBHOCTH, KOTOpash 3aHUMAEeT Ba)XKHOE MECTO B MO3HAHUU
XUMUH, a TakXKe JUIsl OLIEHKU C TO3WIMN DKOJOTHYECKON Oe30MacHOCTH XapakTepa
BIIMSIHUSL BEUIECTB M XMMHUYECKUX IPOIIECCOB Ha OPraHU3M 4YeJOBEKa W MPUPOIHYIO
cpeay;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN O00YyYarolUXCsi: CHOCOOHOCTH CaMOCTOSITENIbHO NPHUOOPETaTh HOBBIE
3HaHUS TI0 XUMHH B COOTBETCTBHM C >KH3HEHHBIMU MOTPEOHOCTSIMH, UCIOJIb30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH /ISl TOVCKA U aHAJIM3a y4eOHOUM M Hay4HO-
MONYJIIPHONU UH(POPMAITUH XUMHUUYECKOTO COJICPIKAHMUS;

dbopMupoBaHrEe U pa3BUTHE Yy OOYYArONTUXCS ACCOIMATHUBHOTO W JIOTUYECKOTO
MBIIIUICHUSI, HAOJIOAATEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTHU, KOTOPbIE OCOOEHHO
HEOOXOJIUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHWU U TNPOBEJACHUU XUMUUYECKOTO
HKCIIEPUMEHTA;



BOCIIUTaHUE y 00ydarouuxcs yoe:K 1IEHHOCTH B TYMaHUCTUYECKOW HANPaBIEHHOCTH
XUMUHU, €€ BaXHOW pONMM B PEIICHWH TJIO0ANBHBIX TPOOJIEM palMOHAILHOTO
IPUPOAOIOIH30BAHUS, IIOMOJHEHUSI DHEPreTUUYECKUX PpPECypcoB M  COXPAHCHHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOAUMOCTH OEpEeKHOTO0 OTHOIICHUS K
OpUpPOAE M CBOEMY 3JIOPOBBIO, a TaKXe NPHOOPETEHHUsS OIbITa HCIOJb30BaHUS
MOJIYYCHHBIX 3HAHWM JJI MPUHSTHS TPAMOTHBIX PEIICHUN B CUTYallUsSX, CBSI3aHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM miiaHe cpenHero oOiero oOpazoBaHMs MpeAMET «XuMus» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeIMETHOM 001acTn « ECTeCTBeHHO-HAyUHBIE TIPEIMETHI.

OOmiee yuCiO YacoB, OTBEACHHBIX MJISI M3YYCHHS XWMHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero odpazoBaHus, cocTasiseT 68 yacos: B 10 kimacce — 34 ygaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).






