AHHOTauMs K padoueii nporpamme no xumuu 10-11 kiaacebl
0a30Bblil yPOBEHb
[IporpamMMa mo XMMUU Ha YPOBHE CpeTHEro 001Iero oopa3oBaHus pa3paboTaHa
Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 0bpa3oBaHUM B
Poccuiickoit @eneparumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS (enepanbHOM
oOpa3oBarenbHON mporpaMMmbl cpenHero obdmero oo6paszosanus (DOIT COO),
npencTaBlieHHbIX B DefepalibHOM  TOCyJapCTBEHHOM  00pa3oBaTeIbHOM
crangapte COO, c¢ yuérom Kouuenmuu mnpenogaBaHus ydeOHOTO TMpeaMmeTa

«XuMus» B oOpa3zoBaTelbHBIX oOpraHu3anusx Poccuiickoit denepanun,
peaNu3ylolMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPAMMbI, M  OCHOBHBIX
nonoxxenni «Ctparerun pa3BuTusa BocnuTaHus B Poccuiickoit denepanuu Ha
nepuon a0 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyUYaIOIIMXCA CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenrtyanbHble nojoxkeHuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICpKaHMs, PE3YyJIbTaTOB OOy4YEeHUS W TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alli, SBIAETCS HEOTHhEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIMM HTAllOM pean3aliud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBbIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U OOLLIEH KYJIbTYpPbl
YeJlOBEeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBbI0 M MNpUPOAHON cpede. Peamusyercs xumudeckoe 00pa3oBaHUe
00yyJaroIMXcsl Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHus CpeICTBaMU Y4e€OHOTO
npeaMera «XHMUS», COACPKAHUE M IOCTPOCHUE KOTOPOTO ONPEACIEHBI B
nporpaMMme MO0 XUMHUU C Y4E€TOM cHelu(UKA HAyKd XUMHUHM, €€ 3HA4YCHUs B
MO3HAHUU TPUPOJBI U B MaTE€pUANIbHOW KU3HM OOIIECTBAa, & TaKXKe C YUYETOM
oOUMX wLeJael W NPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ob1ero oopaszoBanus B Poccuiickori denepanum.

XuMUsl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poiib B
COBPEMEHHOM LUBUJIM3AIMH, B CO3/JIaHUU HOBOW 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJaJ B ()OPMHUPOBAHHME PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHHUS,
B CO3JJaHUE LEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMU 00JIACTSMU MTPUMEHEHUS.

TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUsS CTajia
HEOTHEMJIEMOM YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXIO0To wieHa oOmiectBa. COBpeMEHHAas XHMMHSI Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKHMX TEXHOJIOTMM HalpaBi€HAa Ha pELICHHE
[JI00ANbHBIX NPOOJIEM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXpaHbl 3J0POBbSI.



B coorBerctBMM ¢ OOHmMMH UENSAMH U TPUHIMUIIAMUA CPEJHEro OOIIEeTo
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIi ypOBEHb
W3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOIMMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHS] B KU3Hb COLIMYyMa, MPOJOHKEHUSA
o0Opa3oBaHMs B pa3IMUHbIX 0071aCTSIX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMHEI.

CocTaBisiomuMu  TIpeAMeTa «XUMHS» SIBISIOTCS 0a30BbIe  KypChl —
«Oprannueckass xumus» u «OOIass U HeOpraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUsI KOTOPBIX SIBIITFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU 10 HEOPTaHWYECKOW XMMHH (C BKIIFOYCHHUEM 3HAHHMM M3 OOIIEH XUMUU) U
opraHuueckoi xumuu. GopMUpOBaHUE JAHHOW CHUCTEMBbI 3HAHUM MPH H3YYCHUU
npeaMera o0ecrneurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BCILIECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKass XuUMUs» CPOpPMHpOBaHA B TPOrpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOTO TIOAXOJa K U3YYCHHI0 Y4YeOHOro warepuaga U 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWA  HA  OMNpPEACIIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XHUMHUHU BEIIEeCTBA
paccMaTpUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPUHM CTPOCHHS OPTraHUYCCKUX
COCIMHCHMHA, a TakKe Ha YyPOBHE CTEPECOXHMHUYECKHX U  DIICKTPOHHBIX
MPEACTABICHU O CcTpoeHuH BenlecTB. CBeaeHus 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUU — OT YIJIIEBOJAOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
aKTUBHBIX coeAMHEHU. B Kypce opraHmyeckod XUMUU MOJy4alOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIILHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON pEeaKIuu.

[lon HOBBIM YyrJOM 3peHusi B mpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYECHHbIH HAa YpPOBHE OCHOBHOTO 0011ero o0pa3oBaHHs
TEOPETUYECKH MaTepuan U (AaKTOJIOTHYECKHUE CBEJICHHUS O BELIECTBAX W
XUMUUYeckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00y4arouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOJIMYECKOT0 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3ULIUMI,
rIy0oKe TMOHATh HCTOPUYECKOE HW3MEHEHHE (PYHKUMHA HTOro 3aKoHa — OT
000011aro11el 10 0OBICHAIONIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucremMa 3HaHWM O BaXXHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUM,
CBOMCTBaX W MPUMEHEHHH, & TAKKE O XUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTeKaHus jgomnonHseTcs B kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIIMMHU KYJIbTYpPOJOTHUECKU ¢ TMPUKIATHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3U XHUMHUU C
IPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM M MPAKTUYECKOU
NEATEeIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K MPOIECCY
TBOpYECTBA B 00JIACTU TEOPUM U MPAKTUUYECKUX MPHUIOKEHUN XUMHH, ITOMOTaroT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATH WH(OpMAIUIO U
NPUMEHATh €€ I TONOJHEHMS 3HAaHWM, PEUICHWS WHTEUICKTYAJIbHBIX U



AKCIIEPUMEHTAJIbHBIX MCCIEA0BATEIbCKUX 3a4a4. B nenom cogepxanue yueOHOro
npeaMera «XHMMHUS»  JAHHOTO  yYpOBHS  M3Y4YEHUS  OPUEHTHUPOBAHO  HA
dopMupoBaHre y 0OYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJII MOHMMAHUSA
¢unocodckux umed, TakMX Kak: MaTepUalbHOE €AMHCTBO HEOPTaHHMYECKOro U
OpraHUYeCKOro MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOCHHUEM, IIO3HABAEMOCTb NPUPOJAHBIX SBJICHUM NYyTEM OKCIIEPUMEHTa W
pelIeHHsT TMPOTUBOPEUMH MEXKAY HOBBIMH (akTaMd U  TEOPETUUECCKUMHU
MPEINOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
Takke MpoleM cOepeKeHUsl SIHEPIETUUECKUX PECYPCOB, ChIPbS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmnnane pemieHus 3amad BOCHMTAHMS, pa3BUTHUS U COLMAIM3ALUU
oOy4aroluxcsl NPUHATBIE NPOrpaMMOM MO XUMHUHU MOAXOJbl K ONPEICICHUIO
COJEp)KaHusl M TMOCTPOCHUSA NpeaMeTa IpeaycMaTpuBaioT  (HOpPMUPOBAHHE
YHHUBEpPCAJIbHBIX YYEOHBIX JCHCTBHM, uMeIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJAOB JAESATENBHOCTU: pEIICHUA NpoOsieM, NOWCKa, aHalu3a |
00paboTKH uH(pOpMaIK, HEOOXOIUMBIX JJI1 IPUOOPETEHHUSI ONbITA MPAKTUYECKON
U HCCIIENOBATENbCKON NIEATENbHOCTH, 3aHUMAIOLIEH BaXHOE MECTO B IO3HAHHUH
XUMUHU.

B mpakTtuke mnpenojaBaHusi XMMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TaK U HA YPOBHE CPEJIHETO 00IIETo 00pa30BaHUs, IIPU OINPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJe H3ydeHUs TMpeaMeTa HampaBiIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (POpMUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KAaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHHUSI TAKOM IOAXOJ K OIPEICIICHUIO LEJNEH H3YYEHUs
peAMETa SIBJISIETCS BIOJIHE ONPAB/IAHHBIM.

CorylacHO JaHHOM TOYKE 3pEHMS TJIABHBIMU LIEJSIMH HM3y4YEHHs IpeaMera
«Xumus» Ha 6azoBoM ypoBHe (10 —11 kJ1.) siByIsIFOTCS:
dbopMUpOBAHHUE CHUCTEMbl XHUMHUYECKMX 3HAHUW Kak BakHeWIen

COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHSA, (YyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M TMOHMMAaHHWE CYLUIHOCTH IOCTYMHBIX
000011IeHU MHUPOBO33PEHYECKOTI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;
(dbopMUpOBaHNE U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB W XUMHUYECKHX pEaKIMid, HEOOXOAMMBIX i NPUOOpPETEHUS
YMEHUN OpPHUEHTHUPOBATHCA B MHUPE BEUIECTB M XHMHUYECKUX SBJICHHH,
UMEIOIIHNX MECTO B MPUPOJE, B MPAKTUYECKON U MOBCETHEBHOM KU3HU;
pa3BUTHE YMEHUHN U CIIOCOOOB AESITENbHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM
U OOBSICHEHMEM XHUMHYECKOrO0 OHKCIIEPUMEHTa, COOJIOACHUEM MPaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, conepxkaTtenbHas XapaKTepUCTHKA IeJIel U 3a/lad U3y4eHUs
npeaMeTa B MporpaMme 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU



C HOBBIMH MPHOPUTETAMU B CHUCTEME CPEIHEro oOIIero oOpa3oBaHUS.
CeromHsi B TpernojaBaHWUM XWMHUH B OOJNbBINEH CTENEeHW OTAAETCS
IPEANOYTCHUE TPAKTHYSCKOH KOMITOHEHTE COJIEpKaHUSI OOYyYeHUs,
OpPHEHTHPOBAHHOI Ha MOATOTOBKY BBITYCKHHKA 00IE00pa30BaTEIbHON
OpraHM3alliy, BJIAJCIONIET0 HEe HAaOOpPOM 3HAHWH, a (YHKIMOHAIBHOU
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMH aKTUBHOTO TIOTYUCHHS
3HAaHUH W TPUMEHEHHS UX B PEATbHOH JKU3HU JUIA PEUICHHUS
NPaKTUICCKHX 3a7ad.

B c¢Ba3m ¢ 3tMM  nOpu  M3yYeHMHM IpeaMera «XUMUSD»
JOMUHUpYIOIee 3HaU€HUE IPUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanTarus oOyyJarommxcs K YCIIOBHSIM JTUHAMUYHO
pa3BUBAIOLIETOCS MHpA, (POPMHPOBAHUE HWHTEIUIEKTYaJbHO pa3BUTOM
JUYHOCTH, TOTOBOM K  CamMOOOpa3oBaHUIO,  COTPYJIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO T'PAMOTHBIX PEIICHUNH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHUE Y 00YUYaAIOIIMXCS KIIFOYEBBIX HAaBBIKOB (KIIOUEBBIX
KOMIICTEHIINM), UMEIOIIUX YHHBEPCAJIbHOE 3HAYCHHE IS Pa3IMYHBIX
BUJIOB JIEATCIIBHOCTH: pelleHus IMpodjieM, IIOMCKa, aHalu3a M
o0paboTku uHOOPMALMKM, HEOOXOAWMBIX I MPUOOPETEHHUS OIbITa
NeATETLHOCTH, KOTOpas 3aHUMAeT BAKHOE MECTO B MIO3HAHUU XUMUH, a
TaK)Ke€ I OLEHKU C IO3UIHUKA DKOJOTMYECKO Oe30IacHOCTH
XapakTepa BIUSHUS BEIICCTB U XMMHUYECKUX MPOIIECCOB HA OpPTaHU3M
YeJIOBEKa U TIPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HMHTEIUICKTYAIbHBIX |
TBOPUYECKHUX CIIOCOOHOCTEM 00y4YaroIIMNXCs: CIIOCOOHOCTH
CaMOCTOSITENTLHO MPUOOPETaTh HOBBIE3HAHUS MO XUMHUHU B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSAMH, HCIOJIb30BaThb  COBPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUM MJI1 TMOMCKa M aHajau3a y4yeOHOW u
HAYYHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COACPKAHMS,

dbopMUpPOBAHUE M PaA3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOIO M
JIOTUYECKOTO  MBIIUICHUS, HAO0JII0ATEIbHOCTH, cOOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, TPH
TJIAHUPOBAHWH W MTPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 00y4aromuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaKHOH POJIM B PEIICHHH TJIOOATBHBIX
npoOjeM  palMOHAILHOTO  MPUPOJONOJIB30BaHUS,  MOTOJHEHUS
DPHEPTreTUYECKUX PECYPCOB W COXPAHCHUS TPHUPOJHOTO PABHOBECHS,
OCO3HAHHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K TMPUPOJE U
CBOEMY 3JIOPOBBIO, a TakKe NPHOOPETCHHS OIBbITa HCIOJIB30BAHUS
MOJTYYCHHBIX 3HAHUU JJI MPUHATHSI TPAMOTHBIX PEIICHUN B CUTYyaITUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBICHUSMH.



B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUS TPEIAMET
«Xumus» 0a30BOr0 ypOBHS BXOJHUT B COCTAaB MPEAMETHOW 00JacTh
«EcTecTBeHHO-HAYYHBIE MPEIMETHD.

OOmiee 4YKCIIO YacoB, OTBEAEHHBIX [JIi M3YyYEHUS XHMHUH, Ha
©a30BOM ypOBHE CpEIHEr0 00IIero 00pa30BaHUs, COCTABIAET 68 YacoB:
B 10 xiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B
HEJICITIO).



