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HOACHUTEJBHASA 3AIIMCKA

[Mporpamma NoO XMMUKM Ha ypoBHE cpeaHero obuiero obpasoBaHus paspaboTaHa Ha OCHOBE
depepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 obpasoBaHun B Poccuinckon depepauuny,
TpeboBaHUN K pesynbTatam OCBOEHUs deaepanbHoi obpasoBaTenbHOW NporpammMbl CpeaHero
obwero obpasoBaHua (POl COO), npeacrtaBneHHblx B PegepanbHOM  rocygapCTBEHHOM
obpasoBatenbHoMm ctaHgapte COO, c¢ yyétom KoHuenuuum npenogaBaHus yvebHOro npegmeta
«Xumnay B obpasoBaTesfibHbIX opraHudaumsax Poccunckon depepaumn, peanuayrolmx OCHOBHbIE
obpasoBaTtefbHble NPOrpamMmbl, W OCHOBHbIX MNoNoOXeHun «CTpaTternm pasBuUTUS BOCNUTAHUS B
Poccuiickon Peapepaumm Ha nepuog oo 2025 roga» (Pacnopsikenune MNpasutenbctea PO ot 29.05.
2015 Ne 996 - p.).

OcHoBy noaxogoB K paspaboTke nporpaMmbl MO XUMUKM, K onpedeneHvio obuwien crtpaternm
oby4yeHuns, BOCNUTAHMUS U pasBUTUA obyvaloWmMxcs cpeactBamum yyebHoro npegmerta «Xvmusay Ons
10-11 «knaccoB Ha 6a30BOM ypOBHE COCTaBuUAM KoHuenTyanbHble nonoxeHms Sroc COO o
B3aMMOOBYCMNOBNEHHOCTN LUenen, coaepXxaHusa, pesynbTaTtoB 00yvyeHus M TpeboBaHUM K YPOBHIO
NoAroTOBKWU BbIMYCKHUKOB.

Xumnyeckoe obpasoBaHue, nonydaemoe BbiNyCKHMKaMmn obLieobpasoBaTenbHOM opraHm3aumm,
ABNAETCA HEOTbeEMSIEMOM YacTbio UX obpasoBaHHOCTU. OHO CAYXWT 3aBepLlualuM 3Tanom
peanu3auunm Ha cooTBeTcTBylOWEM eMy 6a30BOM YpOBHE KMYEBbIX LIEHHOCTEN, MPUCYLLUX
LeNTOCTHOM CUCTEME XMMU4YecKoro obpas3oBaHMs. 3TM LEHHOCTU KacalTCA MNO3HAHWS 3aKOHOB
npupoabl, opMNpPOBaAHUA MUPOBO33PEHUST M OOLLEN KynbTypbl YenoBeka, a TakkKe 3KOMOrnMyecku
O0BOCHOBAHHOIO OTHOLLEHUS K CBOEMY 340pPOBbI0 U NpupoaHon cpede. Peanusyetcsa xumunydeckoe
obpa3oBaHne oOy4alWnMXcss Ha YpoBHe cpegHero obuwiero obpasoBaHus cpencTBamn yv4ebHoro
npegmeTta «XuMusi», coaepXXaHme M NOCTPOEHME KOTOPOro onpegeneHbl B nNporpamMmme no XMMumm C
YY4ETOM crneumdukn Haykm XMMUKW, €€ 3Ha4YeHWUst B NMO3HAHWW NMPUMPOAbl U B MaTepuanbHOW XXU3HW
obwecTBa, a Takke C Y4éTOM OOWMUX Uenen M MNPUHUMMNOB, XapaKTepusylLlnx COBpPEeMeHHOoe
COCTOSIHME CUCTEMBI cpeaHero obuero obpasoBaHus B Poccuinckon deaepaumn.

TecHo B3anmogencTBys C OPYrMMW €CTECTBEHHbIMW HayKamMun, XMMWUSA cTana HeoTbeMSieMOoW
4YacTbl0 MUPOBOWN KynbTypbl, HEOOXOAMMbBIM YCIIOBMEM YCMELIHOrO TPpyAa M XU3HW KaXOoro 4neHa
obwectBa. CoBpeMeHHass XMMUS Kak Hayka co3ugaTenbHas, Kak Hayka BbICOKMX TEXHOSOrn
HanpaeneHa Ha pelleHne rnobanbHbIX NPobrieM yCTOMYMBOrO pasBUTUSA YeroBeyecTBa — CbipbeBOW,
3HEpPreTUYeCcKomn, NULLIEBOM, IKOSTOrMYeckon 6e30nacHOCTU U OXpaHbl 300POBbS.

B cooTtBeTCTBMM C OGWIMMK LENSMK 1 NpUHLMNaMK cpegHero obuiero obpasoBaHns cogepxaHune
npegmeta «Xumus» (10-11 knaccel, 6a30BbI YPOBEHb N3YYEHWST) OPUEHTUPOBAHO NPENUMYLLECTBEHHO
Ha  OOLLUEKYNbTYpHYIO  MOArOTOBKY  oOydarowwmxcd, HeobxoaMmyro UM Onsa  BblpaboTKu
MMPOBO33PEHYECKUX OPUEHTUPOB, YCMELIHOrO BKMIOYEHMS B >KM3Hb COUMYyMa, MPOAOSPKEHUSN
o6pas3oBaHusi B pa3nnyHbix 06nacTax, He CBA3aHHbIX HEMNOCPEACTBEHHO C XUMMUEN.

CoctaBnawowmmn npegMmeta «Xumusi» ABnaoTca 6asoBble Kypcbl — « OpraHnyeckas Xmmusa» u
«Obwaa n HeopraHMyeckas XMMWUSA», OCHOBHbIM KOMMOHEHTOM COLEPXaHUS KOTOPbIX SABMASKOTCH
OCHOBbl 6a30BOW Hayku: CUMCTEMA 3HaHWMA MO HEOPraHNMYECKOM XUMUM (C BKMAOYEHWEM 3HaAHUA U3
obwen xMmun) N opraHmyeckon xmmmn. PGopmMMpoBaHWE OAHHOW CUCTEMbI 3HAHUA MPU U3YYEHUU
npegmeTta obecneynmBaeT BO3MOXHOCTb PacCMOTPEHUsi BCEro MHOroobpasusi BELeCTB Ha OCHOBE
OBLNX NOHATUIA, 3aKOHOB N TEOPUIA XUMUW.

CTpykTypa cogepxaHus KypcoB — «OpraHmdeckasa xmmusa» n «O0wasn n HeopraHnyeckas XMMnsi»
cdopMmpoBaHa B MnporpamMme Mo XMMWUW Ha OCHOBE CUCTEMHOrO noaxoda K M3yveHuto yvebHoro
mMaTepuana u obycrnoBneHa MCTOpMYeckn OOOCHOBAHHLIM Pa3BUTUEM 3HAHWUA Ha OMNpeAenéHHbIX
TeopeTU4EeCKMX YpoBHAX. Tak, B Kypce OpraHM4ecKom XMMUM BeLecTBa pacCMaTpmBalOTCA Ha YpOBHE
Knaccmyeckon Teopun CTPOEHUS OPraHNYeCKUX COeQMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMUYECKNX U
3NEKTPOHHbLIX NPeaCcTaBfeHnn O CTpoeHun BellecTB. CBeaeHuss 06 mM3yyaemMblX B Kypce BelecTBax
AalTcsa B pasBUTUN — OT YIrNeBOAOPOLAOB A0 CrOXHbBIX BMONOrMyeckn akTUBHbIX coeamHeHuin. B kypce
OPraHN4YecKoM XMMUK MOSy4alT pas3BUTUEe CHOPMUPOBAHHbIE HA YPOBHE OCHOBHOro obuiero



obpasoBaHMA nepBOHadanbHbie NPEeACTaBNeHMs O XUMWUYECKOW CBA3KM, KnaccuuKauMOHHbIX
npu3Hakax BeLLEeCTB, 3aBUCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHUSA, O XMUMUYECKON peakLmu.

Mon HOBbLIM yrrom 3peHuss B npegmete «Xumusiy 6a30BOro ypoBHS paccMaTpyBaeTCs
M3YYEHHbIN Ha YypPOBHE OCHOBHOro obuero obpa3oBaHUa TeOopeTU4eckun matepuman wu
hakTonorMyeckne cBefeHusi O BelecTBax M XMMWYECKOW peakuuun. Tak, B YaACTHOCTM, B Kypce
«Obwan u HeopraHunyeckas XvMua» OOyYarLMMCH MNPeaoCTaBNAeTCa BO3MOXHOCTb OCO3HaTb
3Ha4YeHne MEepPUOAMYECKOrO 3aKoHa C OOLeTeopeTUYEeCKUX U MEeTOOO0SNTOrMYECKNX MNO3ULNNA, rnyoxe
NOHATb UCTOPUYECKOE U3MEHEHME (PYHKUMIM ITOro 3akoHa — oT obobliatowen 4o obbAcHsSWeEN n
NPOrHO3NPYOLLEN.

EonHas cuctema 3HaHMM O BaXXHEMLLMX BeELLECTBax, MX CocTaBe, CTPOEHWW, CBOWCTBaxX WU
NPUMEHEHNN, a TaKkKe O XMMUYECKMX peakumsax, UX CYLLHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHUS
pornonHsetca B kypcax 10 n 11 knaccoB aneMeHTaMn coepXXaHusi, UMerLLMMK KyNbTYPOSIOrn4yeckum
N NpUKNagHOW XapakTtep. OTU 3HaHUS CNOCOBCTBYIOT MOHMMAHUIO B3aUMOCBSA3N XUMUU C OPYrMU
HaykaMu, packpblBalOT €€ posfib B MO3HaBaTeSIbHOW W NPakTU4EeCKOW OesTenbHOCTU YenoBeka,
CcnocobCTBYIOT BOCMUTAHUIO YBaXXEHWSA K MpoLeccy TBOp4YecTBa B 006Mnactn Teopum M NpakTUYECKUX
NPUIOXEHUAN XUMUK, MOMOrarT BbIMYCKHUKY OPUEHTUPOBATLCA B OOLWECTBEHHO W JIMYHOCTHO
3Ha4YMMbIX Npobrnemax, CBA3aHHbIX C XUMUEN, KPUTUYECKN OCMbICITMBATbL MHGOPMALMIO N NPUMEHSATb
€€ [Ona  NOMOJSIHEHUS  3HaHWUW, peELIeHNa  UHTENNeKTyalnbHbIX U 3KCNepuMeHTasbHbIX
nuccrnegoBatenbCckux 3agad. B uenom copepxaHue ydebHoro npegmeta «XMMUSI» OAHHOTO YPOBHSA
N3y4YeHUs1 OPUEHTMPOBAHO Ha (POPMUPOBaHME Yy OOyYaloLWMXCA MUPOBO33PEHYECKON OCHOBbLI AN
NOHUMaHNA UNOCOPCKNX MOen, TakMX Kak: MaTtepuanbHoe eOuMHCTBO HEOpPraHW4eckoro wu
opraHuyeckoro Mwupa, OB6YyCnoBfeHHOCTb CBOWCTB BeLeCTB WX COCTaBOM W CTPOEHMEM,
No3HaBaeMOCTb MNPUPOLHbLIX SABMEHUM MYyTEM IKCNEpUMEHTa W peLleHUs MNPOTUBOPEYNn MexXay
HOBbIMM bakTaMn W TEOPETUYECKUMU MPeanochifikamu, OCO3HAHWE PoONv XUMUN B  pPELLEHUN
3Konormyecknx npobnem, a Takke npobnem cBepexeHns SHEpPreTUHEcKMXx pecypcoB, Cbipbs,
CO3aHuNs HOBbIX TEXHOSIOMMIA N MaTepmanos.

B nnaHe peweHus 3agay BOCnNUTaHWUA, pasBUTUS M couunanmsauumn obyyaroLmMxcs NPUHATbIE
nporpaMmon MO XMMUM NoAxodbl K OnNpederieHUo CoAepXaHms W MOCTPOEHUs npegmeTa
npegycMmatpusaloT GQOpPMUPOBaHUE YHMBEPCAmbHbIX Y4YEOHbLIX OEeWCTBUA, uMelwmnx 6asoBoe
3Ha4yeHue Ons pasnuUYHbIX BUAOB OEATENbHOCTU: pelleHus npobnem, noucka, aHanusa n obpadoTku
nHdopmMauum, HeobxoauMbIX ANst NpuobpeTeHns onbiTa MNPaKTUY4EeCcKoM W uccnegoBaTerbCKon
OEeATenbHOCTU, 3aHMMAaIOLLEN BAaXKHOE MECTO B MO3HAHUMN XUMUMN.

B npaktuke npenogaBaHus XMMWUW Kak Ha YPOBHE OCHOBHOro obuiero obpasoBaHusi, Tak M Ha
YPOBHE cpefHero obuiero obpasoBaHus, Npu onpeaeneHnn cogepXaTerbHON XapakTeEPUCTUKN Lienen
NU3y4yeHUs npegmMeTa HanpaBneHMEM MNepBOCTEMEHHOM 3HAYMMOCTU TPaOMUMOHHO NpU3HaETcA
opMMpOBaAHNE OCHOB XMMMUYECKOM Haykm Kak o6siacTmh COBPEMEHHOro eCcTeCTBO3HaHWUS,
NPaKTU4YECKON [OEeATEeNbHOCTU YenoBeKa W Kak OAHOro0 M3 KOMMOHEHTOB MUPOBOWM KynbTypbl. C
METOONYECKON TOYKM 3PEHUS TakoW MOAXOL K OMpederieHuo Lenen nlydeHus npeamera sBnseTca
BMOJSIHE onpaBAaHHbIM.

CornacHo gaHHOW TOYKe 3pEHUS rMaBHbIMU LENsSMU U3ydeHus npeagmeTta « Xumusi» Ha 6a3oBoMm
ypoBHe (10 =11 kn.) aBnstoTCS:

e dopMMpOBAHME CUCTEMbI XUMUYECKNX 3HAHUN KaK BaXXHEWLLEW COCTaBISAOWEN €CTECTBEHHO-
Hay4YHOW KapTUHbI MUpa, B OCHOBE KOTOPOW NeXaT KNyeBble MOHATUS, byHAAMeHTarnbHble
3aKOHbl U TEopuMN XUMUKW, OCBOEHWE S$3blka HayKW, YCBOEHME U MOHMMaHME CYLHOCTU
AOCTYMHbIX 0600LEHNA MUPOBO33PEHYECKONO XapakTepa, O3HaKOMJSIEHME C UCTOpUEN UuX
pPasBUTUSA U CTAHOBIEHUS;

e (opmupoBaHne n pasBuTUE MNPELCTaBEHUM O HaAyYHbIX MeTodax MNO3HaHWSA BELLECTB WU
XUMUYECKUX peakumn, HeobxoauMblx OnA NpPUoBpeTeHns YyMEHUN OpPUEHTUPOBATBCA B MUpe
BEWECTB W XMMUYECKUX SIBMEHUW, WMEKLWMX MEeCToO B nNpupoae, B MNPaAKTUYECKOU U
NOBCEAHEBHOMN XXU3HW;



e pasBuTME YMEHUN U cnocobOB AEATENbHOCTU, CBA3AHHbLIX C HabnogeHnem n o6bsACHEHWEM
XMMMUYECKOro 3KCNepUMeHTa, cobnogeHnemM npasun 6e3onacHoro odpalleHns ¢ BelecTBamu.

Hapsagy ¢ atum, copepxaTenbHas XxapakTepucTuka uenem v 3agad uM3yydyeHus npegmerta B
nporpamMme no XMMWUW YTOYHEHA M CKOPPEKTMpPOBaHa B COOTBETCTBMM C HOBbIMW MpUOpPUTETAMU B
cucteme cpegHero obuiero obpasoBaHus. CerogHss B NpenogaBaHMM XUMUM B OOnNbLLEN CTENeHu
OTOAETCA NpeanoyTeEHNE MPaKTUYECKOW KOMMOHEHTE COoAepXXaHus ob0y4YeHus, OPUEHTUPOBaAHHON Ha
noAroToBKY BbINMyCKHMKa 06LWeobpa3oBaTefibHOM OpraHu3auuu, Bragetowero He Habopom 3HaHun, a
yHKLUMOHANbHOW rPaMOTHOCTbLIO, TO eCTb Crnocobamm N YMEHUSMU aKTUBHOIO MOJSTYYEHUS 3HAHUN ©
NPUMEHEHNS X B pearnbHOM XXU3HU ONSA peLleHns NpakTU4ecknx 3agay.

B cBsi3uM Cc 3TMM Npu M3ydeHun npegmeTa «XuMus» OOMUHUPYOLLEe 3Ha4YeHue npuobpeTtaroT
Takue LUenu un 3agadu, Kak:

aganTauus oOyyarLMXcs K yCroBMSM OWHAMUYHO pas3BMBatoLerocss Mmpa, opMuMpoBaHue
WHTENNEeKTyanbHO  pas3BUTOM  NNMYHOCTWM, TOTOBOM K camMooOpasoBaHWio, COTPYOHUYECTBY,
CaMOCTOATENBHOMY MPUHATUIO TPAMOTHbIX pPEeLEeHUA B  KOHKPETHbIX >KM3HEHHbIX CUTyauusx,
CBSI3aHHbIX C BELLLECTBAMN N NX NPUMEHEHNEM;

pa3BMTME MO3HaBaTElNbHbIX MHTEPECOB, WHTENNEeKTyanbHbiX W TBOPYECKMX CMNOCOOHOCTEN
obyyvaroLmxcs: CNoCoOBHOCTM camMOCTOATENbHO NpMobpeTaTb HOBbIE 3HAHUSA MO XMMUX B COOTBETCTBUM
C XXW3HEHHbIMM MOTPEOHOCTAMU, UCNONbL30BaTb COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOMOrMU AN
rnovcka n aHanmaa y4ebHOoM 1 Hay4HO-NoNyNApHOM MHAOPMaLUMM XMMUYECKOTO COAePXKaHUS;

dopmMpoBaHne U pas3BuTMe Yy 0Oy4valoLMXCS acCoLUMATUBHOIO WM JIOrMYECKOro MbILUNEHNS,
HabnogaTenbHOCTH, COOPaHHOCTM, akKypaTHOCTW, KOTOpble OCOGEHHO HeobxoauMbl, B 4aCTHOCTW,
npu NIaHMPOBaHUN N NPOBEOEHUN XMMUYECKOTO 3KCMEPUMEHTA;

BOCNMUTaHME y obyvarowmxcs yoexxa€HHOCTM B 'YMaHUCTMYECKOW HaNpaBfeHHOCTU XUMUKU, eé
Ba)XXHOW pOnn B peLleHumn rnobanbHbiXx NpobnemM paumoHanbHOro nNpupoaonofib3oBaHus, NOMOMHEHMS
9HEpPreTMYeCcKkUX pPecypcoB W COXPaHEHWs NPUPOOHOrO PaBHOBECUSl, OCO3HAHUSA HeobGXOAMMOCTM
GepexxHoro OTHOWEHWA K npupoge M CBOEMY 300pOBbl, a Takke npuobpeTeHna onbiTa
NCNONb30BaHMS NOMNYyYEHHbIX 3HAHUI ONSt NPUHATUSE TPAMOTHbIX PELLUEHUIA B CUTYyaLMsX, CBSA3AHHbIX C
XUMNYECKUMU ABNEHUSAMMU.

B y4ebHOM nnaHe cpegHero obuwero obpasoBaHus npegMeT « Xnmusi» 6as3oBoro ypoBHS BXoaUT
B COCTaB npeameTHon obnactn « ECTeCTBEHHO-Hay4HbIE NpeaMeTbI».

O6Lwee yncno yacos, OTBEAEHHBIX ANA U3YYEHUS XMMUKN, HA BA30BOM YpOBHE cpeaHero obLuero
obpas3oBaHus, coctaBnsaeT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegent), B 11 knacce — 34 yaca
(1 yac B Hegento).



COOEPXAHUE OBYYEHUSA

10 KNNACC

OPIrAHUYECKASA XUMUA

TeopeTnyeckme oCHOBbI OPraHN4eCcKom XMMnUmn

lMpeameT opraHN4eckon XMMuK: €€ BO3HUKHOBEHWE, pa3BUTUE U 3HAYeHUEe B MOMyvYeHum
HOBbIX BeLWEeCTB W MaTepuanoB. Teopusi CTPOEHUs OpraHudeckux coegmHeHun A. M.
BytnepoBa, €€ OCHOBHble nNONOXeHUsi. CTPYKTYpHble OOPMyribl OpraHW4Yeckux BeLLEeCTB.
fomornorusa, nsomepusi. XuMnyeckas CBs3b B OPraHMYeCKUX COEAMHEHUSX — OAMHapHble U
KpaTHble CBA3MW.

MpencrtaBneHne o0  knaccuduvkaumm — opraHuyeckux — BewlectB.  HomeHknaTtypa
OpraHMyecknx CoedMHEHUN (cuctemaTudeckasl) UM TpuBMAmbHble Ha3BaHUA BaXXHEMLLUX
npeacTaBUTENen KNaccoB OpPraHNYeCcKnX BeLLeCTB.

OKCnepyMeHTarnbHble MeTodbl U3ydYeHUss BELECTB U UX MpeBpaLLeHnii: 03HaKOMIeHne ¢
obpasuamMn opraHMyecknx BELLECTB U MaTepuanamMmm Ha UX OCHOBE, MOOENMPOBAHNE MOSEKYN
OpraHu4yeckMx BewecTB, HabnogeHne W onucaHMe AEMOHCTPAUMOHHBIX OMbITOB MO
npeBpaLleHnio OpraHNYeckux BeLecTB Npy HarpesaHun (nnasneHue, obyrnMBaHne n ropeHue).

Yrnesoagopoabl

AnkaHbl: COCTaB W CTpOeHue, romosnorndyecknn psa. MetaH u 3TtaH — npocTenme
npeacTaBUTENM arkaHoB: (U3MYECKMe M XMMUYECKMe CBOWMCTBA (peakuun 3amelleHus u
ropeHust), HaxoXxaeHue B Npupoae, Nofy4yeHne u npuMeHeHue.

AnKeHbl: COCTaB N CTPOEHME, TOMOJSIOrMYECKUIA pag. ITUMNEH M NPONUIIEH — NpoCTenLne
npeacraBUTENU ankeHoB: (U3NYecKne U XMMUYEeckMe CBOMCTBaA (peakuun rmapupoBaHug,
ranioreHMpoBaHus, rmapaTtaumm, OKUCIIEHUS U NoONUMepu3auunn), noslyd4eHre n NnpuMeHeHue.

AnkagueHbl: 6ytagmeH-1,3 n metunbytagueH-1,3: CTpoeHue, BaXHEWMLIME XMMWUYECKUE
cBOMCTBa (peakums nonumepusaumm). lNonyyeHne CUHTETUYECKOTO KayyyKa U Pe3UHbI.

AnKWHbI: COCTaB WM OCOBEHHOCTU CTPOEHUS,, TFOMONOrMYeckMn psa. AuetuneH —
NpoCTENLLMA MpeacTaBuUTENb arnkuMHOB: COCTaB, CTPOEHWE, (U3ndeckue u XUMuYeckue
CBOMCTBa (peakuun rmapvpoBaHUA, ranoreHMpoBaHus, rmgpaTtauumn, ropeHus), nonyvyeHne u
NPUMeEHEHNeE.

ApeHbl. beH3on: coctaB, CTpoeHue, (PU3NYECKME M XMMUYECKME CBOMCTBA (peakumm
ranoreHMpoBaHUa M HUTPOBAHWS), MOMy4YeHMe U npumeHeHue. Toslyosn: cocmas, CmpoeHue,
usuyeckue u xumudeckue ceolicmea (peakyuu 2asrio2eHUpo8aHUss U HUMPOBaHUsi), MoslyHeHue
U rpumeHeHue. TOKCUYHOCTb apeHoB. [eHeTuMyeckass CBA3b Mexay Yrnesogopogamu,
npyHaaneXxawmnmMm K pasnuyHbIM Krnaccam.

MpupogHble UCTOYHUKKM yrneBoaopoaoB. MpUpOaHbLIN ra3 1 NonyTHble HedTSHbIEe rasbl.
Hedbte n eé€ npoucxoxgeHne. Cnocobbl nepepaboTkm HedTU: nNeperoHka, KPEeKUHr
(TepMmuyeckui, kKaTanuTudeckun), nuponus. MNMpoaykTel nepepaboTkm HeEPTN, UX NPUMEHEHME B
NPOMBILLNIEHHOCTU U B BbITy. KaMeHHbIN yronb n NpoayKTbl ero nepepaboTku.

OKcnepuMeHTasribHble MeToAbl U3yYeHUs BeLecTB U UX NnpeBpalleHnin: 03HaKoMeHne ¢
obpasyamu nnacTtMacc, KaydyykoB U pesuHbl, Konnekunn «Hedte» n «Yronb», mogenuposaHue
MOSEeKyn yrneBoAopOAOB W ranoreHonpou3BOAHbIX, MNPOBEAEHWE NpakTUyeckon paboTbl:
nonyyeHue aTuneHa n ny4yeHne ero CBOMCTB.

PacuyétHble 3agaun.BblumcneHna no ypaBHEHUIO XMMUYECKOW peakuum (Maccbl, 0b6beéma,
KONMMYecTBa WMCXOOHOro BELLEeCTBa WU MNpoAyKTa peakuun Mo M3BECTHbIM Macce, O6bEmy,
KONMM4YeCTBY OAHOIO U3 UCXOOHbIX BELLECTB U NPOAYKTOB peakuun).

Kucnopoacoaepxawme opraHm4yeckue coeamHeHus

MpenenbHble ogHoOaTOMHble cnMpTbl. MeTaHON M 3TaHON: CTpoeHue, usndeckne u
XUMUYECKME CBOMCTBA (peakumm C akTUBHbIMW MeTasnsiaMmu, rarioreHoBOoAOpoLaMu, ropeHue),




npumeHeHne. BoOopoaHble CBA3M MexXay Morekynamu cnuvptoB. [denctBue MeTaHosna wu
3TaHosia Ha OpraHn3M YyerioBeka.

MHoOroatoMHble CNUPTbl. OTUNEHINUKONb W TMULUEPUH: CTpPOeHue, uandeckme u
XMMUYECKMEe CBOMCTBA (B3aMMOLENCTBUE CO LLEMOYHbIMU MeTannamm, kKadyecTBeHHas peakuns
Ha MHOroatomHble cnupTbl). [lencTtBue Ha opraHuM3Mm yernoseka. [lpuMeHeHue rnuuepuHa u
STUNEHINNKONS.

deHon: cTpoeHne Monekynbl, (U3NYECKMe U XMMWUYECKMEe CBONCTBA. TOKCMYHOCTb
deHona. NpumeHeHne peHona.

Anbgervabl M KemoHbl. Popmanbgerng, auetanbgerng: CcrtpoeHue, uandeckme U
XUMUYECKNE CBOMCTBA (peakumm OKUCINEHUS U BOCCTAHOBIEHWUHA, KavyeCTBEHHble peakuuu),
nony4eHne 1 NpMMeHeHMe.

OpaHOOCHOBHbIE NMpeaenbHble KapboHoBblE KUCNOTbl. MypaBbMHast U yKCyCHas KUCNOTbI:
CTpOeHUne, umsnyeckne M XMMUYECKME CBOWCTBaA (CBOWMCTBA, obOLIMe ANns Knacca KUCIoT,
peakumsi atepudukaumm), nonydeHne n npumeHeHne. CteapnHoBas 1 ONemHOBas KUCMOThbI Kak
npeacTaBUTENN BbICLIMX KAapOOHOBLIX KUCNOT. Mbina kak conu BbiCLUMX KapOOHOBbLIX KUCAOT, UX
MotoLLiee aencTeue.

CnoxHble adhupbl Kak Npou3BoAHble KapbOHOBbLIX KUCIOT. 'MOponn3 CnoXHbIX 3MpoB.
Kupbl. M'magponus xumpos. MNprmeHeHne XnpoB. bruonormnyeckas ponb XMPOB.

YrneBoapl: cocTaB, Knaccudukaumsa yrneBogos (MOHO-, An- U nonucaxapuabl). [Mokosa —
NPOCTENLLIMIA MOHOCaxapui: OCOBEHHOCTM CTPOEHUS MOJIEKYMbl, (PU3NYECKME U XUMUYECKUE
cBoncTBa (B3ammogencteme c rugpokcugom meau(ll), okucneHme ammmadHbiM pPacTBOPOM
okcnaa cepebpa(l), BoccTaHoBreHve, OpoxeHue [IKO3bl), HaxoxXaeHue B npupoae,
npumMmeHeHne, buonornyeckasa ponb. PoTocnHTE3. PpyKTO3a Kak M3OMEP TITHOKO3bI.

OKCNepMeHTanbHble MeToAbl WU3Yy4YeHWs BewecTB WU UX NpeBpalleHui: npoBedeHune,
HabnogeHne M onucaHne OeMOHCTPALMOHHLIX OMbITOB: FOPEeHWe CIMPTOB, KayeCTBEHHbIE
peakuum OOHOATOMHbIX CnMpTOB (OKMCneHne 3TaHona okcugom Mmegu(ll)), MHOroaToMHbIX
cnnpTtoB (B3aMmopencTsue rnuuepuHa c rmgpokeuaom meau(ll)), anbgerngos (OKMCNeHue
aMMuayHbIM pacTBOpoM okcuaa cepebpa(l) u rmgpokengom wmeau(ll), B3anmmogencTeue
Kpaxmana C uoaom), NpoOBeOEeHME MpakTMYeckon paboTbl: CBOWMCTBA pacTBOpa YKCYCHOM
KUCNOTBbI.

PacuéTtHble 3apaun.

AMWHOKMCIIOTbI Kak amOTEPHbIE OpraHnyeckne coeanHeHnst. dusnyeckme n xmmmyeckme
CBOMCTBA aMWHOKUCIIOT (Ha npumepe rnuumHa). buonornyeckoe 3HayYeHWe aMUHOKUCHOT.
MenTtuabl.Benku kak NpMpoaHbIE BbICOKOMONEKYNSPHbIE coeanHeHus. lNepBuyHas, BTopu4Has u
TpeTnyHas CTpykTypa ©OenkoB. Xumuyeckne CBOWCTBA OenkoB: rMaponvs, AeHaTypauus,
Ka4yeCTBEHHble peakuum Ha Oenku. OKcnepumeHTanbHble MeToAdbl U3y4YeHUs BELLEeCTB U UX
npeBpaleHnin: HabngeHne n onucaHne OeMOHCTPAUMOHHBLIX OMNbITOB: AeHaTypauns 6enkos
Npv HarpeBaHun, LBETHbIE peakumn 6enkos.

BbicokoMorneKkynsipHble coeAuHeHUs!

OCHOBHbIE MOHATUS XUMUW BbICOKOMOJEKYNSPHbLIX COEAWHEHUIA: MOHOMEp, MOnMMmep,
CTPYKTYPHOE 3BEHO, CTeneHb NnonMmepusaunn, cpegHaa MonekynspHas macca. OCHOBHble
MeTOoAbl CUHTE3a BbICOKOMONEKYNAPHbBIX COEOUHEHUI — NONIMMEPM3aLMA U NONIMKOHAEHCAUUS.

MexnpeameTHble CBA3M.

Peanunsauua mexnpeamMeTHbIX CBS3EW Npu U3yydeHun opraHuyeckon xmmum B 10 knacce
OCYLLECTBNAETCA 4epe3 UCMNONb30BaHME KaK OOLMX eCTeCTBEHHO-HAYyYHbIX MOHATUWA, Tak ©
MOHATUN, ABMSIOWUXCA CUCTEMHbIMU AN OTAENbHbIX MNPEeAMETOB €CTECTBEHHO-Hay4YHOro
umnkna.

O6Lwme ecTeCTBEHHO-HAy4YHbIE MOHATUA: ABNEHNE, Hay4HbIN akT, rMnoTesa, 3aKoH,



MAHUPYEMBIE PE3YIIbTATbI OCBOEHWA TMPOIMPAMMBI MO XMW HA BA3OBOM
YPOBHE CPEAHEIO OBLLEITO OBPA3OBAHUA
JINYHOCTHDbIE PE3YJIbTATDI

®roC COO ycraHaBnuBaeT TpeboBaHMs K pe3dynbTaTaM OCBOEHMSI OBy4yarowumMucsa nporpamm
cpegHero obuwiero obpasoBaHus (JIMYHOCTHbIM, MeTanpeaMeTHbIM U NpeaMeTHbIM). HayyHo-
MEeTOAMYECKON OCHOBOW [ns paspaboTkm nnaHMpyemblX pesynbTaTOB OCBOEHUSA MporpamMm
cpeaHero obuiero o6pa3oBaHNs ABMSAETCA CUCTEMHO-AEATENBbHOCTHbIN NOAXOA.

B cCoOTBETCTBUM C CUCTEMHO-AEATENBbHOCTHBIM MNOAXOAOM B CTPYKTYpPE JIMYHOCTHbIX
pe3ynbTaToB OCBOEHUA NpeaMeTa « XMMusa» Ha YypoBHe cpeaHero obuiero obpasoBaHus BblgerneHbl
cnegyrowme cocrtasnstowme:

0OCO3HaHMe 0oby4arLwmMMNCca pPOCCUNCKON TPaKAaHCKOW WOEHTUYHOCTUM — T[OTOBHOCTU K
camopasBUTUIO, CAMOCTOATENBHOCTN N CaMOONpPeaENeHMIO;

HanuyMe MoTMBaLmm K 0By4YeHuto;

ueneHanpasrneHHOe pasBUTUE BHYTPEHHUX YOexOeHUMW NUYHOCTU Ha OCHOBE KITHYEBbIX
LEeHHOCTEN N UCTOPUYECKUX TpaanLumim 6a3oBON HAYKNU XUMUMU;

FOTOBHOCTb M CMOCOBGHOCTbL O0OYy4arLMXCA PYKOBOACTBOBATLCS B CBOEW [OeATENbHOCTU
LEHHOCTHO-CMbICIIOBbIMM  YCTAHOBKaMW,  MPUCYLUMMKM  LIENIOCTHOM  CUCTEME  XMMWYECKOro
obpasoBaHus;

Hanu4Me NpPaBOCO3HAHUSA JKOJTOMMYECKOW KyNbTypbl M CNOCOOHOCTM CTaBUTb LiENN U CTPOUTb
XM3HEHHbIE MNNaHbl.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHNSA NpeamMeTa « XMMUs» OOCTUraloTcsl B eANHCTBE y4ebHOoM U
BOCNUTATENbHON AEeATEeNbHOCTM B COOTBETCTBUM C TYMaHUCTUYECKUMU, COLMOKYNbTYPHbIMMU,
AYXOBHO-HPABCTBEHHbIMW LIEHHOCTAMM W MAaeanamm pPOCCUUACKOro rpaxgaHckoro obuiecTtsa,
NPUHATbBIMKM B 00LWEcTBE HOpMaMuM WM NpaBunaMmn MNOBEAEHUS, CMOCOGCTBYHOLWMMM NpoLeccam
CaMOMoO3HaHWs, CaMopasBUTUSA U HPABCTBEHHOIO CTAHOBMEHNS NMNYHOCTM 0ByYatoLLNXCS.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHMS npeameTa «XMMUsS» OoTpaarT CHOPMUPOBAHHOCTb
onbiTa No3HaBaTENbHOM N NPAKTUYECKON OeATeNbHOCTN 00yYaloLWwmnXcs No peann3aunmn NpMHATLIX B
obLiecTBe LLlEHHOCTEN, B TOM YUCIe B YacTu:

1) rpaxxgaHCKOro BOCNUTaHUS:

0CO3HaHMA 00y4yalowMMNCA CBOMX KOHCTUTYLUMOHHBIX MpaB M 06A3aHHOCTEW, YBaXKeHUsA K
3aKOHY W NpaBONopsaKy;

npeacTaBneHns o coumanbHbiX HOpMax W MnpaBunax MEXIMMYHOCTHBIX OTHOLUEHWMA B
KONNeKTuBe;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW OEATENbHOCTU Npu COo3daHun Y4YebHbIX NPOEKTOB,
peLLeHnn y4ebHbIX N NOo3HaBaTeNbHbIX 3a4a4, BbINONIHEHUN XMMUYECKNX SKCMEPMMEHTOB;

CNOCOBHOCTN MOHMMATb U NPUHMMATb MOTUBbLI, HAMEPEHUS, NOTUKY N apryMeHTbl ApYrnx npu
aHanuse pasnMyHbIX BUAOB Yy4eOHON OeATeNbHOCTY;

2) naTpMoTUYECKOro BOCNUTaHUSA:

LEHHOCTHOrO OTHOLLEHUS K UICTOPUYECKOMY M Hay4YHOMY Hacrneamto 0Te4ECTBEHHON XUMUK;

YyBa)XEHMS K NpoLeccy TBOpYecTBa B 06nacTv TeOpUM N NPaKTUYECKOrO NMPUMEHEHUST XUMUU,
OCO3HaHMSA TOro, YTO AOCTUXKEHUS HayKu ecTb pe3ynbTaT ANUTENbHbIX HAabnAeHNA, KPONOTNNBbLIX
9KCNEepPUMEHTAanbHbIX NONCKOB, MOCTOAHHOIO TPyAa YYEHbIX U NPAKTUKOB,

MHTEepeca 1 No3HaBaTeNbHbIX MOTMBOB B MOMyYEHUU 1 NOcneaywemM aHanmae nHopmaumm
0 NepenoBbIX AOCTUMXKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) AyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

HPaBCTBEHHOIO CO3HAHWUA, ATUYECKOro NOBEAEHUS;

CNOCOBHOCTWN OLeHMBaTb CUTyauuKn, CBSA3AHHbIE C XUMUYECKUMU SABMAEHUSIMU, U NPUHUMATb
OCO3HaHHbIE PELLEHUS, OPUEHTUPYACH Ha MOpanbHO-HPABCTBEHHbLIE HOPMbI N LLEHHOCTH;



rOTOBHOCTM OLEeHMBaTb CBOE MOBeAEHMe W TMOCTYNKM CBOUX TOBapuwen C no3uuumn
HPaBCTBEHHbIX M MPaBOBbLIX HOPM U OCO3HAHWE NOCNEACTBUA 3TUX NOCTYMKOB,

4) popMmunpoBaHUsa KynbTypbl 340POBbA:

NMOHMMaHNA LEHHOCTEM 3O0poBOro u ©Oe3onacHoro obpasa XuU3HW, HeobxoouMocTu
OTBETCTBEHHOIO OTHOLLEHMUS K COOCTBEHHOMY (PM3MYECKOMY U MCUXNYECKOMY 340POBbLIO;

NOHUMaHNA LEeHHOCTW NpaBuST MHANMBUAYANbHOMO U KONNEKTUBHOIO 6e30nacHoro noBeaeHns B
CUTyaUMsIX, YIpoXKaloLmnX 300POBbI0 N XXU3HU NIOAEN;

OCO3HaHMA MNOCMEeACTBUA M HENPUATUA BpefHbIX NpuBbIYEK (ynoTpebneHus ankorons,
HapPKOTMKOB, KYPEHUS);

5) TpynoBoro BocnutaHus:

KOMMYHUKaTUBHOW  KOMMETEHTHOCTM B  Yy4eOHO-uccrnegoBaTenbCKOW  OeATenbHOCTH,
00LeCTBEHHO NOMNE3HOW, TBOPYECKOM U APYrnX BUAaX AeATENbHOCTMY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCcTMe B peLlleHUW TMpakTUYeckux 3agdady coumanbHOn
HanpaBfeHHOCTN (B paMKax CBOEro Kracca, LKOsbl);

yBa)XKeHUSA K Tpyay, Nogam Tpyaa v pesynbtatam TPyAoBOW OeATENbHOCTY;

rOTOBHOCTM K OCO3HaHHOMY BblGOpy MHOMBUAYyanbHOW TpaekTopum obpasoBaHus, dyayuien
npodgpeccnn n peanusaumm COOBCTBEHHbBIX XMU3HEHHbLIX MSIAHOB C YYETOM JIMYHOCTHBLIX WHTEPECOB,
CNocoBbHOCTEN K XMMUKN, MIHTEPECOB N NOTpebHOCTEN 00LLecTBa;

6) aKkonorn4yeckoro BOCNUTaHuA:

9KONormyeckn LenecoobpasHoro OTHOLUEHUS K MpupoAde, Kak WUCTOYHMKY CyLeCTBOBaHMS
XU3HM Ha 3emne;

NOHUMaHUA NobanbHOro XxapakTepa 9KOMNOTMMYEeCcKMX npobnem, BAUAHUA SKOHOMUYECKUX
NPOLIECCOB Ha COCTOSAHME NPUPOAHOM U coumanbHON cpenbl;

aKTUBHOIO HEMPUATUS OEUCTBUA, NPUHOCALLNX Bpe OKpYXatoLen npupoaHon cpeae, yMeHus
NPOrHo3npoBaTb HEONaronpusATHbIE 3KONOrMYeckme nocrneacTBnsa npeanpuHMMaeMbiX OENCTBUN Y
npenoTepawaTb Ux;

HanMuus  pPasBUTOrO  3KOSOMMYECKOr0  MbILUSIEHMS, SKONIOTMYECKON  KyNnbTypbl, OMbiTa
OEeATEeNbHOCTU  3KOSIOrMYEeCKOM  HarnpaBfeHHOCTM, YMEHUs  pyKOBOACTBOBATbCA MMU B
no3HaBaTesSIbHON, KOMMYHUKaTMBHOM M COLManbHOW MpPaKTUKE, CMOCOOHOCTU U YMEHUSI aKTUBHO
NPOTUBOCTOATL Maeonornm xemogobuu;

7) LEHHOCTU HaY4YHOro NO3HaHUA:

COOPMUMPOBAHHOCTN MUPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pas3BUTUSA
HayKn 1 OBLLLECTBEHHON NPaKTUKW;

y6exxa€HHOCTM B 0COOOM 3HAYMMOCTM XUMUM ANS COBPEMEHHOW UMBUNM3aAUMN. B €€
rYMaHUCTMYECKOM HanpaBfEHHOCTU W BaXHOW poNvM B CO34aHUM HOBOW ©asbl mMaTepuarnbHOW
KynbTypbl, pelieHun rnobanbHbiX NpobfieM ycTOMYMBOro pasBUTUS YeroBeyecTBa — ChlipbEBOW,
3HEepreTM4Yeckon, NULEBOM N 3KONorm4yeckon 6e3onacHoOCTU, B pasBUTUN MeaunuuHbl, obecnevyeHnm
YCIOBMWI YCMELLHOro TpyAa M 3KOIOrMYeckn KOMGOPTHON XKM3HU KaxXOoro YrieHa obLiecTsa;

FrOTOBHOCTM W CNOCOBHOCTM K HEenpepbiBHOMY 00pa3oBaHMi0O U camMoobpas3oBaHuio, K
aKTMBHOMY MOJTY4YEHMIO HOBbIX 3HAHWI MO XMMUM B COOTBETCTBUM C XKU3HEHHBIMW NOTPEOHOCTAMM;

MHTepeca K 0OCOBEHHOCTAM TpyAa B pasnnyHbiX cdhepax NpodeccnoHanbHon AeATeNbHOCTMU.

METANPEOMETHbIE PE3YJIbTATDI
MeTanpeameTHble pesynbTaTbl OCBOEHUS1 yvyebHoro npegmeta «XuMus» Ha YpOBHE CpeaHero
obuiero obpasoBaHus BKNHOYAOT:

3HayumMmble AN POPMUPOBAHUS MWUPOBO33PEHUS OBYyYaKLUMXCA MEeXOUCUUNINHapHbIE
(MexnpeameTHble) obueHay4YHble MOHATUS, OTpaXatolme LenoCTHOCTb Hay4YHOW KapTUHbI Mypa m
cneunduky MeTodoB MO3HAHWUSA, MCMONb3yEMbIX B €CTECTBEHHbLIX Haykax (MaTepusi, BELLECTBO,
9Heprua, sIBfeHue, npouecc, CuctemMa, HayudHbl OakT, NpUHUMM, rMnoTes3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, nccnegoBaHue, HabnwaeHne, 3aMepeHne, IKCNEPUMEHT 1 apyrue);



yHMBepcarnbHble y4ebHble OeNCTBMA (MO3HaBaTesnbHble, KOMMYHUKATUBHbIE, PEryNAaATUBHbIE),
obecneunBatowne opMmmpoBaHne GYHKLMOHANbHON FPaMOTHOCTM M COLManbHOM KOMMNETEHL MU
oby4atomxcs;

CnocobHOCTb obyyvaroLmxcs Ncrnonb3oBaTb OCBOEHHbIe MeXancumnninHapHble,
MUPOBO33pEHYECKME 3HAHMA WU YyHMBepcasbHble y4yebHble [OeNcTBUMA B MNO3HaBaTESNIbHOW U
coumarnbHOM NpakTuke.

MeTanpeameTHble pe3ynbTaTbl OTpaxawT OBflafeHne YyHMBeEpCanbHbIMU  y4eBHbIMU
no3HaBaTeSlbHbIMWN, KOMMYHUKATUBHLIMU U PETYNSTUBHBIMU LENCTBUAMM.

OBnapeHue yHuBepcasnbHbIMU Y4eOHbIMM NO3HaBaTeNbHbIMU OENCTBUSIMU:

1) 6a3oBble nornyeckme AenUCTBUSA:

CaMOCTOATENbHO (bopMynupoBaTb W  akTyanuampoBaTb Npobnemy, BCECTOPOHHe eé
paccmaTtpuBaTh;

onpepenaTb Uenn [OeATenbHOCTW, 3ajdaBasi napameTpbl U KpUTEPUU WX OOCTUMXKEHUS,
COOTHOCUTb pe3ynbTaTbl 4eATENbHOCTU C NOCTABNEHHbIMU LIENAMU;

Mcnonb3oBaTb MPU OCBOEHUW 3HAHWA MNPUEMBI  JIOTMYECKOrO MbIWSIEHUSS — BbIAENATb
XapakTepHble TMpU3HaKM MNOHATUW W yCTaHaBnMBaTb WX  B3aMMOCBSA3b, WCMNOSb30BaTb
COOTBETCTBYHOLLME NOHATUSA OS5 0O bACHEHNA OTAENbHbIX (PAKTOB U SABMEHUN;

BblGMpaTb OCHOBaHUS U KPUTEPUM AN KNacCcudmKaumm BELLLECTB U XUMUYECKNX PeaKLNN;

yCTaHaBnMBaTb MNPUYNHHO-CIIEACTBEHHbIE CBSA3N MEXOy M3y4YaeMblMU SIBIIEHUSIMWU; CTPOUTb
norun4yeckue paccyxgeHust (MHOYKTUBHbIE, AeQYKTUBHbIE, MO aHanoruun), BolsiBAsTh

3aKOHOMEPHOCTU U NPOTMBOPEYNS B paccMaTpuBaeMblX SBAEHUAX, OPMYNMpoBaTh BbIBOAbI
N 3aKNOYeHUs;

NPUMEHATL B MNpouecce MNO3HaHUS, UCMONb3yeMble B XUMUM CUMBOSNIMYECKME (3HAKOBbLIE)
mMoaenu, npeobpasoBbiBaTh MoAerbHble NMPeAcTaBneHna — XMMUYECKU 3HaK (CMMBOI) 3fIEMEHTa,
XumMuyeckas  dopmyrna, YypaBHEHME XMMUYECKOM peakuum — [Mpu peleHun  y4ebHbIX
Nno3HaBaTeNbHbIX U NPaKTUYECKUX 3aday, NPUMEHATb Ha3BaHHbIE MOLENbHbIE NPeACTaBneHNs ans
BbISIBIIEHUNS XapaKTepPHbIX MPM3HAKOB U3y4YaeMbIX BELLECTB N XMMUYECKNX pPeaKLniA.

2) 6asoBble uccnegoBaTesnibCKue AeNCTBUSA:

BNageTb OCHOBaMM METOL0B Hay4YHOro NO3HaHUSA BELLECTB U XMMUYECKUX PeakLni;

dopmynupoBatb LUENM W 3agavM  UCCNeaoBaHusl, WCNOMb30BaTb MNOCTABMEHHbIE U
CaMOCTOATENbHO CHOPMYNMPOBAHHLIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUSA U OCHOBbLI ANs
dopMUpOBaHUS MTMNOTE3bI NO NPOBEPKE NPAaBUIbHOCTU BblCKa3blBaeMbIX CYXXOEHUN;

BNageTb HaBblkaMW CaMOCTOATENBbHOrO MNfaHUPOBaHUSA U NPOBEAEHUA  YYEHUYECKUX
9KCNEPUMEHTOB, COBEPLLEHCTBOBATb YMEHMs HabnwogaTb 3a X04OM Mpouecca, CaMOCTOATENbHO
NporHo3upoBaTb €ero pesynbtaTt, dgopmMmynmpoBatb 0600WeHMs ©  BbiBOAbl OTHOCUTENBHO
OOCTOBEPHOCTU pes3ynbTaToB UCCNeAoBaHWUA, COCTaBMnsATb OOOCHOBAHHLIM OTYET O MpoAenaHHON
pabore;

npuobpeTtatb OMNbIT YYEHUYECKOW WCCNEedoBaTENbCKOM W MNPOEKTHOM AEATENIbHOCTMH,
NposiBNATbL CMOCOBHOCTb W TOTOBHOCTb K CAMOCTOATENIbHOMY TMOMCKY METOAOB peLleHus
NpakTU4ecKnx 3agad, NPMMEeHEeHUI0 PasnnUYHbIX MeTOA0B NO3HaHUS.

3) paboTta ¢ nuHopmaumen:

OPVEHTUPOBATLCA B PasfMYHbIX UCTOYHMKAX MHOpMaUuKn (Hay4yHo-nonynapHasa nurepatypa
XUMUYECKOTO COAEpXaHusi, CnpaBOYHble nocobus, pecypcbl WHTepHeTa), aHanu3npoBaTb
MHOPMaUMIO pasnnyHbIX BUOOB U OPM NpeacTtaBrneHns, KpUTUYECKNM oOueHuBaTb eé
[OCTOBEPHOCTb Y HENPOTUBOPEYNBOCTD;

ncnonb3oBaTh U NpeobpasoBbiBaTbh 3HAKOBO-CUMBOMNYECKNE CpeacTBa HarnsaHOCTMW.

OBnageHue yHMBepcanbHbIMU KOMMYHUKaTUBHbIMU AeACTBUAMMU:



3agjaBaTb BOMPOCbI MO CylecTBy Ob6Cyxgaemonm Tembl B XO4e Auanora wu/vnm AUCKyccuw,
BblCKa3biBaTb uaeun, OpMynnupoBatb CBOW  MNPEASIOKEHUS  OTHOCUTESIbHO  BbINONIHEHNS
npeanoXeHHOW 3agayu;

BbICTyNnaTb C Mpe3eHTaumen pesynbTaToB MNO3HaBaTeNbHOMW AOeATESNIbHOCTU, MOSYyYEeHHbIX
CaMOCTOATESIbHO UMW COBMECTHO CO CBEPCTHUKAMM NPU BbIMONIHEHUN XUMNYECKOTO 3KCMEPUMEHTA,
npakTuyeckon paboTbl NO MCCNeAoBaHMIO CBOWCTB M3y4aeMblX BeLLEeCTB, peanu3auumn yvyebHoro
npoekta n opMynupoBaTtb BbIBOAblI MO pe3yfibTaTaM MPOBEeAEHHbIX WCCefOBaHUW MNYyTEM
cornacoBaHusi NO3nuMn B xoae obcyxaeHns n ooMeHa MHEHUSIMUA.

OBnapeHue yHMBepcaribHbIMU PerynaTUBHbIMU OEeUCTBUSAMMU:

CaMOCTOATENbHO NaHMPOBaTb M OCYLLECTBAATL CBOK MNO3HABATENbHYK AEeATENbHOCTb,
onpefenss e€ uenu n 3agayn, KOHTPONUPOBaTb M MO Mepe HeobBXOAMMOCTM KOpPPEeKTUpOoBaTb
npeanaraembli anroputM AENCTBUA NPU BbINONHEHUN y4ebHbIX M uccnegoBaTenbCKMX 3agad,
BblOMpaTb Hanbonee adhpekTMBHbBIN CNOCO6 MX pelleHnss C YYETOM MOMy4YeHUs HOBbIX 3HAHWUM O
BeLeCTBaX U XMMUYECKNX peakLnsix;

OCYLLECTBNATb CAMOKOHTPOIb CBOEN OeATENbHOCTU Ha OCHOBE CaMoOaHann3a n CaMOOLEHKN.
NMPEOMETHbIE PE3YJIbTATDI

10 KNNACC
lMpeoMeTHble pe3ynbTaTbl OCBOEHUSA Kypca «OpraHMyeckas XuMusi» oTpakatoT:
chopMUPOBAHHOCTb MpPeaCTaBleHnn O XMMWUYECKOMW COCTaBMALEN eCTeCTBEHHO-Hay4YHOMU
KapTUHbl MUpa, PONM XMMWUW B MO3HAHWUU SBIMEHUW MpUpOoAbl, B (DOPMUPOBAHUN MbILLUNIEHNA W
KynbTypbl  JIMYHOCTW, €€ YHKUMOHANbHOW rpPaMOTHOCTM, HeobxoaMmon Ana  pelleHus
NpaKkTU4eCcKNX 3agay u 3Kosiormyeckm 060CHOBaHHOIO OTHOLLEHNS K CBOEMY 300POBbLIO U NPUPOAHOWN
cpepe;

BNageHne CUCTEMON XMMUYECKMX 3HAHUW, KOTOopas BKMOYaET: OCHOBOMonararwmne noHATUS
(XMMUMYecknn  anemeHT, aToM, O9feKTpoHHad oboroyka aTtomMa, Morekyna, BasfleHTHOCTb,
3NEeKTPoOTPMUATENBHOCTb, XUMWUYEecKas CBA3b, CTPYKTypHass dopmyna (pas3BépHyTas WU
COKpaLLEHHas), MOslb, MONsipHast Macca, MonsipHbI 06BEM, YrnepoaHbIn ckeneT, PyHKUMOHaNbHas
rpynna, pagukan, usoMepus, N3oMepbl, FOMOSIOrMYECKMI paa, roMOSoru, yrnesogopoabl, KUCNopos,
N asoTcogepxalime coeguHeHNsa, MOHOMEpP, NoSIMMep, CTPYKTYpPHOE 3BEHO, BbICOKOMOSIEKYNSAPHbIE
COeMHEHVST); TEOPUM N 3aKOHbI (TEOPUSA CTPOEHNSA opraHnyecknx Bellects A. M. bytneposa, 3akoH
COXpaHeHWs1 Macchbl BELLLECTB); 3aKOHOMEPHOCTW, CUMBOJSTMYECKUI A3bIK XUMUK; MUPOBO33pEHYECKNe
3HaHUA, nexaiwime B OCHOBE MOHUMaHUA MNPUYMHHOCTM U CUCTEMHOCTU XUMUYECKUX SBNEHUN,
drakTonornyeckne ceefeHust 0 CBOWCTBaX, COCTaBe, MOfyyYeHUn u 6e30macHOM MCMOoNb30BaHUM
BaXXHENLUNX OpraHN4YeCKNX BeLecTB B ObITY 1 NpaKTU4eCKON OeATEeNbHOCTU YenoBeka;

COPMMPOBAHHOCTb YMEHWI BbISBAATL XapakTepHble NPU3HaKN NOHATUI, yCTaHaBNUBaTb MX
B3aMMOCBSA3b, WCMONb30BaTb COOTBETCTBYHOLUME MOHATUA MPU OMMCAHWM COCTaBa, CTPOEHUS U
npeBpaLLEeHUn OpraHUYeCcKUX CoeANHEHUN;

C(OOPMUPOBAHHOCTb YMEHUMA MCMNOSb30BaTb XUMUYECKYHD CUMBOSMKY A5 COCTaBfeHus
MOSEKYNSAPHbLIX N CTPYKTYPHbIX (Pa3BEPHYTOM, COKpPALLEHHON) POPMYST OpraHNYEeCcKnX BELECTB U
YPaBHEHUN XMMUYECKUX peakuunin, U3rotasnvMBaTb MOLENN MOJEKyNn OpraHM4Yeckux BellecTB AJiS
NNACTPaLNN X XMMUYECKOTO 1 NPOCTPAHCTBEHHOIO CTPOEHNS;

C(OOPMUMPOBAHHOCTb YMEHUI YyCTaHaBNMBaTb MPUHAASIEXHOCTb W3YYEHHbIX OpPraHUYecKmnx
BEWECTB MO MX COCTaBy W CTPOEHMIO K onpegenéHHoMmy krnaccy/rpynne coeguvHeHUn
(yrmeBogopoabl, KUCAOpoA 1 asoTcoaepXallume COeaNHEHNS, BbICOKOMOSEKYNSAPHbIE COEOUHEHNS),
JaBaTb MM HasBaHMa MO cuctematudeckon HomeHknatype (IUPAC), a Takke npuBOaUTb
TpyBManbHble Ha3BaHUSA OTAESNbHbIX OpraHUYeckux BeLwlecTB (3TWUNEeH, MNPONWMeH, aueTUneH,
STUNEHIMNKONb, [NUUepuH, deHon, dopMansgerna, auetansgerns, MypaBbMHAA KUCMOTa,
YKCYyCHasi KMUCNOTa, OfleMHOBas KWCIoTa, CTeapuHOBaAd KUCMoTa, [MoKo3a, (PpykTo3a, Kpaxman,
Lennnosa, MuuuH);



C(OOPMUPOBAHHOCTL YMEHUS onpefensTb BuAbl XUMUYECKOW CBA3M B OpraHuUYeckux
coeauHeHUsIX (OANHapPHbIE U KpaTHbIE);

CPOPMUPOBAHHOCTL  YMEHUS TMPUMEHATb MOMOXEHUA TEOpUU CTPOEHUS OpPraHNYecKmX
BewectB A. M. bytnepoBa ansa o6bsacHEHMs 3aBUCUMOCTM CBOWCTB BeLLECTB OT UX cOocTaBa U
CTPOEHUS; 3aKOH COXpaHEeHUs MaccCbl BELLECTB;

ChopMNPOBAHHOCTb YMEHUIN XapaKTepmu3oBaTb COCTaB, CTPOEHUEe, PU3nYeckne n xmmmyeckune
CBOMCTBA TUMWUYHbLIX NpeAcTaBUTENEN PasfMYHbIX KNacCoB OpraHMYeckux BellecTB (MeTaH, 3TaH,
9TWNeH, nponuneH, auetuneH, O6ytaguen-1,3, meTunbytagmeH-1,3, GeH3on, mMeTaHon, 3TaHon,
STUNEHIMNKONb, MUuepuH, deHon, aueTanbaerng, MypaBbMHasi U YKCYCHasi KUCMOTbI, FNHOKO3a,
Kpaxmar, Lensnonosa, aMUHOYKCYCHasa KUCMoTa), UIMCTPUPOBaTb FEHETUYECKYIO CBSA3b Mexay
HAMW ypaBHEHUSIMW COOTBETCTBYIOLLMX XUMUYECKUX peakumMi C MUCMONb30BaHWEM CTPYKTYPHbIX
opmyr;

COOPMUPOBAHHOCTb YMEHUS XapaKTepu3oBaTb UCTOYHUKWN YrNeBO4OPOOHOrO Cbhipbs (HETb,
NPUPOAHBIA a3, Yrosib), cnocobbl KX nepepaboTkM W nNpakTuyeckoe MpUMEHeHWe MPOAYKTOB
nepepaboTky;

C(OOPMUPOBAHHOCTb YMEHUI NPOBOAUTL BbIYMUCIIEHUS MO XMMWYECKMM YpaBHEHUAM (Macchl,
0bbEma, KonnyecTBa MCXOOHOrO BeLLecTBa UNN NpoaykTa peakuum no U3BeCTHbIM Macce, 00bLEMY,
KONMM4YecTBY OAHOIO U3 UCXOOHbIX BELLECTB MW NMPOAYKTOB peakuun);

C(OOPMUMPOBAHHOCTb YMEHUWA BrageTb CUCTEMOM 3HaHMM 06 OCHOBHbLIX METOAAaX Hay4HOro
NO3HAHWUSA, UCMOMb3YEMbIX B XUMUN NPU U3YyYEeHUU BELLECTB U XMMUYECKMX SIBIeHU (HabntogeHne,
N3MepeHne, aKCNepMMeHT, MOAENUPOBaHME), NCNOSb30BaTb CUCTEMHbIE XMMUYECKNE 3HAHUA AN
NPUHATUS pPELUEHUN B KOHKPETHbIX XM3HEHHbIX CUTyaLMsX, CBSA3aHHbIX C BellecTBaMM U UX
NPUMEHEHNEM;

C(OOPMUMPOBAHHOCTL YMEeHUN cobnogaTb npaBwusia MONb30BaHUSA XUMUYECKOW MNocynoon W
nabopaTtopHbiM 00OpygoBaHMEM, a Takke npasuna obpalleHus ¢ BellecTBaMy B COOTBETCTBUU C
NHCTPYKUUAMM NO BbIMOMHEHUIO NabopaTOpHbIX XMMUYECKNX OMNbITOB;

CPOPMUPOBAHHOCTb  YMEHUA NaHMpoBaTb W  BbINOMAHATb  XUMUYECKMA  SKCMEPUMEHT
(MpeBpaLLeHnss OpraHM4YecKuX BeLLecTB NpW HarpeBaHWW, MNoslydeHue 3TUNeHa U U3ydeHue ero
CBOWCTB, Ka4eCTBEHHbIE peakunn opraHMYeckux BeLLEeCcTB, AeHaTypauus 6enkos nNpu HarpeBaHuu,
LBETHblE peakumm 6enkoB) B COOTBETCTBMM C NpaBuUiamm TeXHNKN 6esonacHocTu npu obpalleHum ¢
BewectsamMm u nabopaTtopHbiM 00OpyAOBaHMEM, MNPeAcTaBnATb pesynbTaTbl XMMWUYECKOro
3KCnepuMeHTa B opMe 3anncu ypaBHEHWW COOTBETCTBYHOLUMX peakumi n dopMynmpoBaTb
BbIBOAbl HA OCHOBE 3TUX PE3yNbTaTos;

C(hOPMUPOBAHHOCTE  YMEHUN KPUTUYECKM aHanu3mpoBaTb XUMUYECKYID WHGOpMaumio,
nony4aemyto U3 pasHbIX UCTOYHUKOB (CpeacTBa MaccoBow MHopmaunn, IHTepHeT n apyrux);

C(OOPMMPOBAHHOCTbL YMEHUW cobngate MpaBuna  3KOMOrMyeckn LenecoobpasHoro
nosegeHnss B ObITy W TpyaoBOM [LEATENbHOCTM B LENaX COXPaHEeHUs CBOEro 340pOBbs W
OKpyXatoLen npupoaHon cpedbl, 0CO3HaBaTb OMACHOCTb BO3AEWUCTBUS Ha XXUBble OpraHM3Mbl
onpenenéHHbIX OpraHNYecKnx BeLLecTB, NoHMMast cMblicn nokasatens MNOK, noscHATbL Ha npumepax
cnocobbl yMEHbLUEHUSA 1 NpeaoTBpaLLeHNs Nx BpeAHOro BO34EeNCTBUS HAa OpPraHn3M YenoBeka;

Ans oby4varowmnxcsa ¢ orpaHUYeHHbIMU BO3MOXHOCTSIMU 300POBbS: YMEHME NPUMEHATb 3HAHUS
00 OCHOBHbIX AOCTYMHbIX METOAAX NO3HaHUS BELLECTB N XUMUYECKUX SBIIEHUN;

Anga cnenbix 1 crnaboBugawmx obyyarowmnxcsa: yMEHNe UCNoNb30BaTb PefibeHO-TOHEYHYHO
cuctemy obosHayeHun J1. Bpanna gna sanncn xummyeckmnx opmyin.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KITACC
No HaumeHoBa KonunyecTtBo 4yacoB ONEeKTPOHHbIe
"~ Hue paspgenoB (uncbpoBblie)
n/ KoHTponbHble [MpakTuyeckue
nTem Bcero obGpa3oBaTesbHbl
n paboTbl paboTbl
nporpamMmbl € pecypchl

Paspen 1. TeopeTnyeckue oCHOBbI OPraHM4YeCKoON XMMmUm

Mpeamet
opraHu4eckom
xnmuun. Teopus

1.1 CTpoeHusA 3
OpraHMyeckmx
coeguHeHunn A.

M. bytnepoBa
WTtoro no pasgeny 3

Paspen 2. YrneBogopoabl

MpepenbHble

2.1 yrnesogopoabl
— arkaHbl
HenpegernbHbl
e

2.2
ankeHsbl,
ankagueHsbl,
ankuHbl

yrnesogoponbl:

2

ApomaTunyecku

2.3 e
yrnesogopoap!
MpupoaHble
NCTOYHMKM

2.4 yrneBsogopono
B N UX
nepepaboTka

Wtoro no pasgeny

13

Pasgen 3. Kucnopoacopaepxaiime opraHn4eckue coegmHeHus

31 CnnpTbl. 3
deHon
3.2 Anbaernabl. 7 1

KapboHoBbie




KMCNOThI.

CnoxHble
admpsl
3.3 YrneBoabl 3 1
Wtoro no pasgeny 13

Pasgen 4. AsoTcoaepxallume opraHMyeckmne coeaguHeHuUA

AMUHBbI.

4.1 AMUHOKNCNOTbI 3
. benku

Wtoro no pasgeny 3

Paspen 5. BbicokomonekynsipHble coeAuHEeHUA

NnacTtmaccel.
5.1 Kay4yku. 2
BonokHa

Wtoro no pasgeny 2

OBLLEE
KONMYECTBO
YACOB MO
NPOrPAMME

34 2 2




NOYPOYHOE NMIIAHUPOBAHUE

10 KNNACC
KonunyectBo OneKTpoH
Ne yacoB Hble
n/ Tema ypoka B Oata umdpoBble
n ce obpasoBa
ro KIP n/P TelbHble
pecypcbl
NpeomeT opraHM4eckon xmumumn, eé
1 PEAMET Op 1 04.09
BO3HMKHOBEHWE, pa3BUTUE N 3HAYEHME
5 Teopusi CTpOeHUs1 OpraHNYeCKUX CoeauHEHNN 1 11.09
A. M. bytnepoBa, €€ OCHOBHbIE MONOXEHNSA )
[MpencrasneHue o knaccuukaumm
3 opraHunyecknx BellecTs. HomeHknaTypa 1 18.09
(cuctemaTtmyeckas) u TpuBMarnbHblE HAa3BaHUS '
OpraHN4YecKnx BeLLECTB
AnkaHbl: cOCTaB U CTPOEHUE, FOMONOrNYeCcKNn
4 P 1 25.09
psn
MeTaH n aTaH — npocTenwme npeacTaBnTenu
5 P PeA 1 02.10
ankaHoB
6 ArnkKeHbl: COCTaB 1 CTPOEHNE, CBOUCTBA 1 09.10
ATUNEH U NPoNUNeH — nNpocTenmne
7 P P 1 16.10
npeacTaBUTENMN anikKeHOB
Mpaktnyeckas padota Ne 1. «MonyyeHne
8 P P ¢ oy 1 1 2310
3TUNEHa N N3y4eHne ero CBONCTB»
AnkagueHbl. bytagnen-1,3 n metunbytagnen-
9 1,3. NonyyeHne CMHTETUYECKOTO Kay4vyKa U 1 13.11
pe3uHbl
AInKWHbI: cOCTaB U 0COBEHHOCTM CTPOEHMS,
10 romosiorm4eckum pag. AuetuneH — 1 20.11
NPOCTeNLLMA NpeacTaBUTESNb anknHoOB
BbluncneHnsa no ypaBHEHUIO XMMUYECKON
11 yp 1 27.11
peakumnm
12 ApeHbl: 6eH30m 1 Tonyosn. TOKCMYHOCTb apeHOB 1 04.12
"eHeTuyeckas cBs3b yrneBogopoaos,
13 yITesonopon 1 11.12
npuHagnexawmx K pasnmyHbIM Kraccam
MpupogHble NCTOYHWKM YINIeBOAOPOOOB:
14 NPUPOAHbLIM ra3 v NonyTHblE HEPTAHbLIE rasbl, 1 18.12
HedTb N NPOAYKTbI €€ nepepaboTkn
MpupoaHbIE CTOYHMKM YreBOLOPOLOB:
15 NPUPOAHbLIN ra3 v NonyTHble HEPTAHLIE rasbl, 1 25.12
HedTb N NPOAYKTbI €€ nepepaboTkn
16 KoHTponbHas paboTa no pasgeny 1 1 15.01




«Yrneeogopoabi»

I'Ipep,eanble OAHOATOMHbIE€ CMNPTbl: MeTaHOI

17 1 22.01
n aTaHon. BogopoaHas cBsa3b

18 MHoroaToMHble CANPTbI: STUMAEHTTIMKOSb U 1 2901
rMUUepuH

19 deHorn: CTpoeHVI? MOREKyYIbl, MU3nNYecKme n 1 05.02
XUMUYECKME CBONCTBA, MPUMEHEHME

20 Anbgernabl: popmanbaerua u avetansgerua,. 1 19.02
ALETOH

21 OpaHoocHoBHbIE NpeaernbHble KapboHOBbLIE 1 26.02
KMCNOTbI: MypaBbMHas U YKCyCHas

o 2. A

29 MpakTnyeckas pa6v0Ta Ne 2. «CBoricTBa 1 04.03
pacTtBOpa YKCYCHOM KUCIOTbI»

23 CTteapuHoBasi U ofienMHOBast KUCIOThbI, Kak 1 11.03
npeacTaBUTENM BbICLLUMX KAPOOHOBbLIX KNCNOT

o4 Mbina kak COJ'IMvaICUJI/IX KapOOHOBbLIX KACIOT, 1 18.03
MX MoKLLiee oencrTene
CnoxHble ahupbl Kak NPON3BOAHbIE

25 KapBOHOBbLIX KUCMNOT. MAPONN3 CIIOXHbIX 1 01.04
admpoB

26 XKvpbl: rmaponus, npuMeHeHue, 1 08.04
Bronornyeckas posb XUpoB
YrneBogbl: cOCTaB, knaccudukauusi.

27 BaxHenwwme npeacrasuTenu: rnoKoaa, 1 15.04
dpyKTO3a, caxaposa

o8 Kpaxman v uenntonosa kak npupoHble 1 9204
nonnmepsbl
KoHTponbHas pabota no pasgeny

29 «Kncnopogacoaepxatine opraHmyeckune 1 29.04
coeuHeHnsa»

30 AMMHbI: METUNAMWUH U aHUIUH 1 06.05
AMMNHOKMCIIOTHI Kak amoTepHble

31 opraHuyeckne coeMHeHuns, nx buonormyeckoe 1 13.05
3Ha4veHue. NenTmabl

32 benkn kak NnpupoaHbIE BbICOKOMOSIEKYIISIPHbIE 1 20.05
coeaguHeHuns

HOBHbIE MOHATUSA XUMUK

g3~ OcHoBHbIe MO . 1 27.05
BbICOKOMONEKYNAPHbIX COeANHEHNI
OcHOBHblE METOAbI CUHTE3a

34 BbICOKOMOSEKYNSPHbBIX COEANHEHU. 1
lMnacTtmaccsl, Kayyyku, BOSIOKHa

OBLWEE KOJIMYECTBO YACOB MO NPOrrAMME 34







YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI OANA YYEHUKA

METOAONYECKUE MATEPWAIbLI ANA YHYUTENA

LNPPOBbLIE OBPA3OBATEJIbHBIE PECYPCbl U PECYPCbl CETU UHTEPHET






