AHHOTaUMs K pado4eil mporpamme
no npeaMmery: Xumus» (ba3oBblii ypoBeHb)

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro o0Omero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpaszoBarensHOM cTannapte COO, ¢ yuérom Konuenuuu npenogaBanust yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanun,
pean3yIoLUX OCHOBHbIE 00pa30BaTEIIbHbIE IPOTPAMMBbl, U OCHOBHBIX IOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpaterud 00y4eHus, BOCIIUTAHMS U Pa3BUTHS, OOYHAIOIINXCS CPEJICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
NO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHEe OOYyYarOIIMXCS Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
CoJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEIECHbl B MpPOTrpaMMe MO XHUMHH C
yu€ToM crneuu(pukd HaykKu XUMHUHM, €€ 3HAueHUs B IO3HAHUU NPUPOJBI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero OoOIIero
oOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYyIO poJib B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B GOPMUPOBAHUE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOM 4acThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON O€30MaCHOCTH U OXPaHBbI 30POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4ecKor Xxumuu. @OpMHUpPOBAHUE AAHHOM CUCTEMBl 3HAHUU INPU W3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XuUMHUs» cQopMuUpoBaHa B MporpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAlOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMUHA  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHS B mOpeamere «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.



Envnas cucrema 3HaHMU O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COZIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA M MPHUKIATHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAaHHUIO B3aMMOCBSI3M XMMHUM C JAPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATENbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IPAKTHYECKUX PUWIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATH UHPOPMAIIMIO U IPUMEHSATD €€ [T TOTIOJTHEHUS 3HAHUH,
pELICHHS HHTEIJIEKTYAIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOIO YPOBHS W3Y4YEHUS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUaAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUISL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh MPUPOIHBIX SIBACHUI MyTEM SKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEYUN MEXKIy HOBBIMU (akKTaMU U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
Takke NpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmimaHe pemieHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyyaroluxcs MPUHATBIE NPOrpaMMON IO XMMHU TOAXOJAbI K OIpPEIEICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE JIJISI PA3IMUHbBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BA)KHOE MECTO B IIO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOI'O OOUIETo
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1ero oopa3oBaHusi, IPHU OMPEICTICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUUYECKON
JESATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJIAMU HM3YYEHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 i1.) siBisIIOTCSA:

e (popMHpOBaHME CUCTEMBI XMMUYECKUX 3HAHWUN KaK BAXKHEHIIEH COCTAaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPAa, B OCHOBE KOTOPOM JiexaT KIIOUYEBbIE
NOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUM XMMHUU, OCBOCHHUE SI3bIKA HAYKH,



YCBOGHHE M MOHUMAHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHNH MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH UX pa3BUTHSI U CTAHOBIICHUS;

e (GopMHpOBaHHE M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMS
BEIICCTB U XHMHUYECKUX pPEaKIuil, HeOOXOMUMBIX IJIsi MPUOOPETEHUS yMEHHI
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKHUX SIBIICHUN, UMEIOUIUX MECTO B
IpUPOJE, B MPAKTUUYECKON U MOBCETHEBHON KU3HU;

® pa3BUTHE YMEHUU MU CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHHEM H
OOBSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIOICHIUEM MPaBHI OE30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJied U 3a7a4 U3ydeHUs
IpeMETa B MporpaMMe 1o XMMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHM TNPUOPUTETAMU B CUCTEME cpeaHero obimiero oOpazoBanus. CerojHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSMHU
AKTUBHOTO TOJYYCHUs 3HAHUI ¥ MPUMEHEHHSI NX B PEAIbHOM JKU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH M3y4EeHUHU TIpeAMETa «XUMHUSD TOMUHHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

e ajanrtanus OOy4aromMXCs K YCJIOBUSM JAMHAMUYHO Pa3BUBAIOLIErOCs MHpA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

e (opmupoBaHne 'y  OOy4YalOIMMUXCA  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA IS TEIBHOCTH, KOTOPAast 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHUH, a TaKXKe JJIsI OIEHKH C TO3UIUNA JKOJOTHYECKOU
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

® pa3BUTHE I[IO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHaju3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

e (GOpMHUPOBAaHHE U Pa3BUTHE y OOYYAIOIIMXCS aCCOIMATHBHOTO W JIOTUYECKOTO
MBINUICHHS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO



HEOOXOUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU U TMPOBEACHUM XHUMHUYECKOTO
IKCIEPUMEHTA;

e BOCIIUTaHWE y oOyvaromuxcsi yOeXKIEHHOCTH B  T'yMAaHUCTHYECKOU
HAIpPaBIEHHOCTH XWMUHU, €€ BaXKHOM POJM B PEHICHHH TJI00alIbHBIX MpoOiieM
palMOHANBHOTO MPUPOIONOJIL30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHOIIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETBI».

OO111e€ Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero ooiiero oopa3oBaHus, COCTaBISIET 68 YacoB:

e B 10 kiacce — 34 yaca (1 gac B Hezeno),
o B 11 kiacce — 34 yaca (1 yac B Hezieno).



