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NOACHUTENbHAA 3ANMUCKA

lMporpamma Mo xumMuM Ha ypoBHE cpeaHero obuiero obpasoBaHusa paspaboTtaHa Ha
ocHoBe ®epepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpasoBaHun B Poccuickom
depepauuny, TpeboBaHWA K pe3ynbTataM OCBOEHUSA deaepanbHon obpasoBaTenbHOM
nporpammbl cpegHero obuwero obpasosaHus (POl COO), npeacraBneHHbix B PeneparnbHOM
rocygapctBeHHoM obpasoBaTtenbHoM cTtaHgapte COO, ¢ yyétom KoHuenuumm npenogaBaHust
yyebHoro npegmeta «Xumua» B obpasoBaTenbHbIX OpraHmsaumax Poccuiickon depepauum,
peanusyLLMx OCHOBHble 0Bpa3oBaTeribHble NPOorpaMmmbl, U OCHOBHbIX NonoxeHun «CtpaTternn
pa3sutnsa BocnutaHua B Poccuiickon ®epepaunm Ha nepuog go 2025 roga» (PacnopsbkeHue
MpaButenbsctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHoBYy nogxofoB K paspaboTke nporpammbl MO XUMUKM, K OMNpedeneHuio obLien
cTpaTernm obydeHus, BOCNUTaHMA 1 pasBUMTUSA oby4YatoLwmMxcs cpeacTBammu y4ebHoro npeameTa
«Xnmms» ana 10-11 knaccos Ha 6a30BOM YypOBHE COCTaBUNU KOHLENTyalibHble MNONOXEeHUst
OroC COO o B3auMOOOYCMOBMEHHOCTU UeNnen, coaepXaHwud, pesynbTaTtoB obyyeHus wu
TpeboBaHMI K yPOBHIO NOATOTOBKM BbIMYCKHUKOB.

Xnmuyeckoe obpasoBaHue, nofnydaemoe  BbIMyCKHMKaMu  obuieobpasoBaTensHOM
opraHuMsauuun, SBnseTcs HeOoTbeEMSIEMOM 4acTbid UX obpaszoBaHHOCTU. OHO  CRYXUT
3aBepLialoWLMM 3TanoM peanu3auun Ha COOTBETCTBYHOLLEM eMy 0a30BOM YpPOBHE KIHOYEBbIX
LEHHOCTEN, MNPUCYLLMX LIENIOCTHOM CUCTEME XMMMYECKOro obpasoBaHusA. 3TU  LEHHOCTU
KacaloTCs MO3HaHWUS 3aKOHOB MPUpPOAbl, (hOPMUPOBAHNS MUPOBO33PEHUSA N ObLLEN KynbTypbl
yenoBeka, a TaKkKe 3KOMormMyeckn OOOCHOBAHHOrO OTHOLUEHWSI K CBOEMY 300POBbi0 W
npupogHon cpege. Peanu3dyeTca xumudeckoe obpasoBaHve o0Oy4valomnxcss Ha YpOBHE
cpegHero obuwero obpasoBaHust cpeactBamm y4ebHOro npegmerta «XuMmusi», cogepxaHve m
NMOCTPOEHME KOTOPOro onpeaerieHbl B NporpaMme no XMMUmM ¢ Y4ETOM Cneumndmrkn Haykm XuMmnm,
€€ 3HayeHus B MO3HaHUW MpUpPOAbl U B MaTepuarnbHOM XM3HM ObLLEeCTBa, a TakKe C YY4ETOM
o6WnX Lener 1 NPUHUMNOB, XapakTepuayoLWwmnx COBPEMEHHOE COCTOSIHME CUCTEMbI CpefHero
obuiero obpasoBaHus B Poccuiickon ®enepaumm.

XMUsi KaK 9f1eMEHT CUCTEMbl €CTECTBEHHbIX HayK Urpaet ocobyto ponb B COBPEMEHHOM
uMBMIM3aL M1, B CO34aHMM HOBOW Ga3bl MaTepuanbHOW KynbTypbl. OHa BHOCUT CBOW BKNag B
(POpMUPOBAHNE  paLMOHANbHOMO  HAY4YHOrO0  MbIWSEHMs,, B  CO34aHWe  LenOCTHOro
npeactaeneHns o6 OKpyxawwem Mupe Kak O eAMHCTBE NpUpoAbl U 4YerioBeka, KOTopoe
opmmupyeTcs B XMMUM Ha OCHOBE MOHMMAaHWS BELLECTBEHHOrO COCTaBa OKpy)KarwoLwero mupa,
OCO3HaHWsI B3aMMOCBSA3N MeXAdy CTPOEHMEeM BeLWeCcTB, WX CBOWCTBAMM U BO3MOXHbIMMU
obnacTamMm NpUMEHEHMS.

TecHo B3aMmogencTBys C OPYrMMM  €CTECTBEHHbIMW  Haykamu, XumMusa ctana
HEOTbEeMIIEMOM YacTbl0 MUPOBOW KyNbTypbl, HEOBXOOUMbIM YCOBMEM YCMELLUHOrO Tpyda W
XM3HU Kaxgoro yneHa obuiectsa. CoBpeMeHHas XMMUA Kak Hayka co3vaaTteribHasi, Kak Hayka
BbICOKMX TEXHOSOMMIN HamnpasrieHa Ha pelueHue rrobanbHbIX NpobreM yCTONYMBOro pasBUTUSA
yenoBevyecTBa — CbIPbEBOW, SHEPreTUYEeCKOMW, MULLEBOW, 3KOrorMmyeckon GesonacHocTn wu
OXpaHbl 340POBbS.

B cootBeTCcTBMM C OOWMMKM LEensMU M NpyvHUMNAMn cpedHero obuwero obpasoBaHus
cogepxaHue npeameta «Xummda»  (10-11  knaccbl, 6a30Bbii  YPOBEHb  U3Y4EHMS)
OPUEHTMPOBAHO MPEeuMyLlecTBEHHO Ha OOLEKYNbTYpHYO MOAroTOBKY  Obyyaromxcs,
Heobxoaumyo UM Ans BblpaboTKM MUPOBO33PEHYECKMX OPUEHTUPOB, YCMNELHOro BKIHYEHMS B
XM3Hb couuyma, npodormkeHuss obpasoBaHuMs B pasfuyHbiXx 06nacTax, He CBA3a@HHbIX
HEnocpeacTBEHHO C XUMUEN.

CocraBnsawwmmmn npegmeta «Xumusay» aBnsioTca GasoBble kypcbl — «OpraHuyeckas
xummnsa» n «Obwasa n HeopraHMyeckast XMMUS», OCHOBHbIM KOMMOHEHTOM COAEPXXaHUS KOTOPbIX
ABMNSATCS OCHOBbI 6a30BON HayKW: cucTeMa 3HaHWUA NO HEOPraHUYEeCKOM XUMMUK (C BKIIOYEHNEM
3HaHWA 13 obLLen XUMuK) U opraHmyeckorn xmmun. PopmupoBaHue AaHHOW CUCTEMbl 3HAHWUN



npu udydyeHun npegmeta obecnedmBaeT BO3MOXHOCTb PACCMOTPEHUA BCEero MHoroobpasms
BELLECTB Ha OCHOBE OBOLUMX NMOHATUN, 3aKOHOB 1 TEOPUIA XUMNN.

CTpykTypa cogepxaHusa kypcoB — «OpraHudeckas xumuay n «ObLuas n HeopraHnyeckas
XUMUs» cchopMmupoBaHa B nporpaMmme no XMMmmM Ha OCHOBE CUCTEMHOrO Noaxoda K U3yydeHuto
yyebGHOro matepuana m obycrnoBrneHa MCTOpPU4EeCKM OOOCHOBAHHLIM Pa3BUTUEM 3HAHUN Ha
onpefenéHHbIX TeopeTUYecKnx YpoBHAX. Tak, B Kypce OpraHMyeckom XumMumnM BellecTBa
paccMaTpuBalOTCs Ha YPOBHE KMacCUMYEeCKON TEOpUN CTPOEHUSA OpraHMYeckux COeAnHEHWn, a
TaKke Ha YPOBHE CTEPEOXMMUYECKUX W SMNEKTPOHHBLIX MpeacTaBneHUn o CTPOEeHMU BeLecTB.
CeepneHusa o6 m3yyaembix B Kypce BellecTBax [AlOTCA B pa3BUTMM — OT YrneBogopodoB A0
CMNOXHbIX OGMONMOrMYEeCcKn akTMBHbBIX COeAMHEHUN. B Kypce opraHMyeckom XuMum nonyyaroT
pa3BuTue CcOOPMMPOBaAHHbIE HA YPOBHE OCHOBHOro obuiero obpasoBaHus nepBOHaYasrbHble
npeacTaBneHns 0 XMMUYECKON CBSA3M, KIacCuUKaLNOHHBLIX NPM3HaKax BELLECTB, 3aBUCUMOCTH
CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKOWN peaKLmn.

Mog HOBbIM yrnom 3peHuns B npegmeTe «Xumus» 6a30BOro ypoBHS paccMaTtpuBaeTcst
M3yYEeHHbIN Ha YPOBHE OCHOBHOMO 0Ouwero obpa3oBaHWA TeopeTudeckun martepuan wu
hakTonorn4yeckme CBedeHnsi 0 BeWwecTBax U XMMUYECKON peakumun. Tak, B YaCTHOCTH, B Kypce
«Ob6LWas n HeopraHuyeckasa xummusay» oby4yaroLmmca NpeaoCcTaBnaeTcs BO3MOXHOCTb OCO3HaTb
3Ha4YeHne nepuoauyeckoro 3akoHa C OOLLETEOPETUYECKMX W METOOO0STIONMYECKUX MO3NLUNA,
rnyb>xe MNOHATb UCTOPUYECKOE M3MEHeHMEe YHKLMIA ITOro 3akoHa — OoT obobuiarowen ao
OO BACHSAOLWEN 1 NPOrHO3UPYHOLLEN.

EaonHasa cuctema 3HaHMn O BaXXHEMLUMX BellecTBax, X COCTaBe, CTPOEHUU, CBOMCTBaX U
NPUMEHEHUM, a TAKKE O XMMNYECKUX PEeaKUMSIX, UX CYLUHOCTM U 3aKOHOMEPHOCTSAX NPOTEKAHMS
poronHaeTcs B Kypcax 10 wm 11 KnaccoB anemMeHTaMmyn COAEPXaHUs, WMEKLLNMU
KyNnbTYpPOSIOTMYECKUA WM NPUKNAOHOM XapakTep. ATWM 3HaHWUS CMOCOOCTBYHOT MOHUMAaHMIO
B3aMMOCBSI3M XMMUM C OPYrMMW HayKamu, pacKpbiBaloT €€ pofib B MNO3HaBaTeNlbHOW W
NPaKTUYEeCKON OEeATENbHOCTU 4YerloBeKa, CrnocOOCTBYHOT BOCMUTAHMIO YBaXXEHUSI K MpoLEeccy
TBOp4YecTBa B 00MacTn TEOpUM M MPAKTUYECKUX MPUNOXKEHUN XUMUK, MOMOTraloT BbIMYCKHUKY
OpUEHTMPOBaTLCH B OOLLECTBEHHO M IMYHOCTHO 3HAYUMbIX Npobnemax, CBsA3aHHbIX C XMMUEN,
KPUTUYECKM OCMbICNIMBATL MHAOPMALMIO U NPUMEHSTb €€ ANS NMOMNOSIHEHNA 3HAHWUN, PeLLEeHWs
WHTENNEeKTyanbHbIX N SKCMEPMMEHTAanbHbIX MCCnegoBaTenbCcknx 3agad. B uenom cogepxaHue
y4yebHoro npegmeta « XuMusi» 4aHHOIO YPOBHSA U3YYEHUS OPUEHTUPOBAHO HA DOPMUPOBAHME Y
obyvaloLmxca MMPOBO33PEHYECKON OCHOBbI A5 MOHMMaHUS UIOCOMCKNX MOEN, TakMX Kak:
mMartepuanbHOe eQUHCTBO HEOPraHMYEeCcKoro 1 opraHn4yeckoro mmpa, obycnoBneHHOCTbL CBOWCTB
BELLECTB MX COCTaBOM W CTPOEHMEM, [MO3HABAEMOCTb MPUPOAHbLIX SIBIEHWA MNYyTEM
3KCNepuUMeEHTa U peLleHnst MPOTMBOPEYNA Mexdy HOBbIMM (bakTamMu U TeopeTU4ecKnmu
npegnochbifikaMyM, OCO3HaAHWE POMM XMMUW B pPELLUEHUMM IKomMormdeckux npobnem, a Takke
npobrnem cbepexeHnss SHEpPreTUYecKUX PecypcoB, Cbipbsl, CO34aHWSA HOBbIX TEXHOMOrMA W
MaTepuaros.

B nnaHe pelweHua 3agady BOCOMTaHMS, pasBUTMS M coumanmsaumm obyyaromxcs
NPUHATLIE MNPOrpaMMon MO XUMWUW MOAXOAbl K OMNpPeaerieHU0 COoAepXaHUa U MNOCTPOEeHUs
npegmMmeTta npegycMmaTtpuBaloT (GOpMUPOBaHME YHMUBEPCANbHbLIX YY4EOHbIX ENCTBUIA, UMEHOLLMX
©a3oBoe 3HauYeHne Ans pasnuUyHbIX BUOOB OeATENbHOCTU: pelleHus npobnem, noucka, aHanmsa
n o06paboTkM uHpopmMauun, HeobxoauMbIX ANS NpPMOBpeTeHMst onbiTa MpPaKTUYECKON U
nccnenoBaTenbCKON AEATENBLHOCTU, 3aHMMAIOLLEN Ba)KHOE MECTO B MO3HAHUN XUMUN.

B npakTuke npenogaBaHna XMMUKU Kak Ha YPOBHE OCHOBHOMO obLiero obpasoBaHus, Tak v
Ha ypoBHe cpegHero obuwero ob6pas3oBaHus, nNpu OnNpedeneHnn cogepxaTtenbHOn
XapaKTepuCTUKN uenen u3yvyeHus npeametra HanpasreHVeMm nepBOCTENEHHOW 3HAYMMOCTU
TPAOVLUMOHHO NpU3HAETcAa OPMMPOBAHME OCHOB XMMMYECKOM Hayku Kak obnactu
COBPEMEHHOI0 €CTECTBO3HAHWUSA, MNPaKTUYEeCKOW OesATENbHOCTM 4YenoBeka M Kak OogHoro us



KOMMOHEHTOB MMPOBON KynbTypbl. C METOAMYECKOW TOYKM 3peHMs Takon noaxon K
onpegeneHnio Luenemn nayvyeHuns npegmMmeTa siBfsieTcs BnosiHe onpasgaHHbIM.

CornacHoO AaHHOW TOYKE 3PEHUs TMaBHbIMU LENsAMU nlyvyeHus npegmeta «XuMusy» Ha
6asoBom ypoBHe (10 —11 kn.) aBnatoTCA:

o (hopMUpPOBAHME CUCTEMbI XMMWUYECKUX 3HAHUW KaK BaXXHEWLeNn COCTaBNAOLLEN
€CTECTBEHHO-HaY4YHON KapTWMHbI MMpa, B OCHOBE KOTOPOW fexaT Krto4veBble MOHATUS,
dyHOaAMeHTanbHble 3aKOHbl U TEOPUUM XUMMUMK, OCBOEHME A3blka HayKW, YCBOEHUE WU
NMOHMMAaHME CYLWIHOCTU [OCTYNHbIX 0000LWeHMn MMPOBO33PEHYECKOrO XapakTepa,
O3HaKOMMEHME C UCTOPUEN UX Pa3BUTUS U CTAHOBIEHWS;

e (hopmupoBaHME M pasBUTME NPEACTABIEHUN O HAayYHbIX MeToAax NO3HaHUS BELLECTB U
XUMUYECKUX peakunin, HeobxoaumbIX Ana nNpuobpeTeHnss yMEHUIN OpPUEHTMPOBATLCSA B
MUpE BELLECTB U XMMUYECKNX ABMEHUI, UMEIOLLNX MECTO B NpUpoae, B NPaKTUYECKON U
NoBCeHEBHOW KU3HU;

e pasBuUTME YMEHUN W CnocoboB [eATeNbHOCTU, CBSA3aHHbIX C HabniogeHnem wn
00BbSACHEHMEM XUMMUYECKOro 3KCMepuMeHTa, cobnogeHnem npasun 6GesonacHoro
oOpalleHus ¢ BelecTBaMu.

Hapsay ¢ atum, cogepxaTernbHasa xapakTepuctuka Lenen u 3agad usyvyeHus npeaveTta B
nporpaMmMme no XMMuMK YTOYHEHA U CKOppeKTUpoBaHa B COOTBETCTBMM C HOBbIMU NpuoputeTamm
B cucteme cpegHero obuwero obpasoBaHus. CerogHsa B npenogaBaHun xumuu B Gonbluen
cTeneHn OTOaéTca npennovTeHne MpakTUYEeCcKOM KOMMOHEHTe coaepXaHust obydeHus,
OPUEHTMPOBAHHOM Ha NOArOTOBKY BbIMNyCKHWKA o06Lieobpa3oBaTenbHOM  opraHuM3auuu,
Bnagetowero He Habopom 3HaHUN, a PYHKLMOHANBbHOW rPaMOTHOCTLIO, TO €CTb crnocobamu n
YMEHUSIMU aKTUBHOMO MOMyYEeHUS 3HAHWUMA U NPUMEHEHUSI UX B pearibHOM XXMU3HU NS peLueHus
NpakTU4eCKnX 3agau.

B cBasM c atum npu wm3ydyeHun npeameta «XvMusi» OOMUHMpPYIOLLEE 3HayYeHue
npuobpeTaloT Takue Lenu 1 3agadu, Kak:

agantaumsi  obyvalwmxcsa K YyCroBMSM  OUHAMWYHO  pasBuMBaloLLerocs  mupa,
dopMMpPOBaAHME WHTENNEKTYanbHO pPas3BUTOM JIMYHOCTU, [OTOBOM K camMoobpas3oBaHuio,
COTPYAHMYECTBY, CAMOCTOATENbHOMY MPUHATUIO TPAMOTHbIX pPELEHUA B KOHKPETHbIX
XXM3HEHHbIX CUTYaLMsIX, CBSA3aHHbIX C BELLECTBAMU U UX MPUMEHEHNEM;

dopmupoBaHne y OOyyaloLMXCA KIIOYEBbIX HAaBbLIKOB (KMOYEBbIX KOMMETEHUWI),
UMEKLWNX YHMBEpPCanbHOEe 3HayeHwe AN pasnnyHbIX BUAOB [AEATENbHOCTU: pelueHus
npobriem, noucka, aHanmsa n o6paboTkn MHGOpMaUUM, HEOOXOOAUMLIX ANsi MPUOOpPeTeHMs
onbiTa AEeATenbHOCTU, KOTOpas 3aHMMaeT BaXHOe MEeCTO B MO3HaHUM XUMWUW, a Takke ANnd
OLEHKM C MO3MLMI aKonornyeckon 6e3onacHoOCTM xapakrepa BUSAHUS BELLECTB U XMMUYECKNX
NpoLeccoB Ha OpraHM3M YenoBeka 1 NPUPOAHYIO cpeay;

pasBuTUE NO3HaBaTelNbHbIX MHTEPECOB, UHTENNEKTYanbHbIX U TBOPYECKMX CNOCOBHOCTEWN
obyyaroLmxca: CnocobHOCTM CaMOCTOATENbHO npuobpeTaTb HOBble 3HAHUMA MO XMMUM B
COOTBETCTBUM ¢ XW3HEHHbIMN notpebHocTAMM, ncnonb3oBaTb COBpPEMEHHbIe
WH(POPMAaLIMOHHbIE TEXHOMOrMM Ans Mnoucka W aHanu3a yy4ebHOW W  Hay4HO-MOoNynsipHOW
NMHPOpPMaLMM XMMUYECKOTO COAEPXKaHUS;

hopmunpoBaHune 1 passutne y obyvaroLwmnxcss acCoumaTMBHOIO M OrMYECKOro MblLLMEHUS,
HabnogaTenbHOCTN, COBPaHHOCTM, aKKypaTHOCTW, KOTopble OCOGEHHO Heobxoaumbl, B
YaCTHOCTU, MPX NAAHUPOBAHUM U NPOBESEHUN XUMUYECKOrO 3KCNEPUMEHTA;

BOCNUTaHWe y obyyarwmxca yOexaeHHOCTU B TYMaAHUCTMYECKOM HanpaBeHHOCTU
XMMun, e€ BaXHOW ponuv B peweHun rnobanbHblX Npobnem  pauMoHanbHoOro
npUpoaonosib30oBaHns, MOMOMHEHUST 3HEPreTUYECKNX PEeCcypcoB M COXPaHEHUS MPUPOLAHOro
paBHOBECUS, OCO3HAHWSA HeobXoauUMOCTU OepexHOro OTHOLUEHUS K npupoge Wu CcBoemy
300POBbLI0, a Takke NpMobpeTeHns onbiTa NCNONb30BaHMS NOSTYYEHHbIX 3HAHUIN NS NPUHATUSA
rPaMOTHbIX PELUEHUIN B CUTYaLMSIX, CBA3AHHBLIX C XUMUYECKUMU SBNEHNUSIMM.



B yyebHOM nnaHe cpegHero obuwero obpasoBaHunsa npeameT «Xummsi» 6a30BOro ypoBHS
BXOOWUT B COCTaB NpeameTHOM obnactu « EcTecTBEHHO-Hay4YHble NpeaMeTbl».

O6wee 4nMcno Yacos, OTBEAEHHbIX AN U3y4YeHMs XMMUK, Ha 6a30BOM ypOBHE CpefHero
obuero obpasoBaHus, coctaBnseT 68 4acos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
knacce — 34 yaca (1 4yac B Hegenw). lMpakTnyeckasa YacTb NporpamMmbl peanuayeTcs C
ncnonb3oBaHneM ungposoro obopyaosanmsa LleHtpa «Todka Poctay.



COOEPXXAHUE OBYYEHUA
10 KITACC
OPITAHUYECKAA XUMUA

TeopeTuyeckue oCHOBbI OpraHM4eCcKoOu XMMUn

lMpeamMeT opraHUYecKon XMMUN: €€ BO3HUKHOBEHWE, pa3BUTME U 3HAYEHWe B MOMyyYeHun
HOBbIX BellecTB W MaTepuanoB. Teopua CTPOEHMS oOpraHuMyeckux coeauvHeHun A. M.
BytnepoBa, €€ oOCHOBHble nonoxeHusi. CTPYKTypHble OPMyIbl OpraHMYeckux BeLLEecCTB.
Fomornorus, nsomepusa. Xummyeckasi CBA3b B OPraHNYEeCKUX COEAUHEHUAX — OOUHapHbIe U
KpaTHble CBA3MW.

MpencrtaBneHne o0  knaccudmkaumm  opraHuYeckMx  BelwecTtB.  HomeHknatypa
OpraHMYecknx COeauMHEeHUn (cuctemaTnyeckas) W TpuBMAlNbHblE HAa3BaHUA BaXKHEMLUUX
npeacTaBuMTENEN KNaccoB OPraHNYeCcKnx BeLecTB.

OKkcnepuMeHTanbHble MeToAbl U3YYEeHUs BELLECTB M MUX MpeBpaLleHnin: 03HaKOMIEHNe C
obpasuammn opraHM4eckMx BELEeCTB U Matepuanamm Ha Mx OCHOBE, MOAENMPOBaHME MOSEKYN
OpraHMyecknx BeLwecTB, HabngeHne W OnucaHue AEeMOHCTPAUMOHHBIX OMbITOB MO
npeBpaLLEeHNIO OPraHMYEeCKMX BELLECTB NpU HarpesaHuu (NnaeneHue, obyrnneaHne n ropeHue).

Yrnesogopoabl

ArnkaHbl: COCTaB W CTpOEeHWe, romosiormdyecknin psia. MetaH u aTaH — npocTenwmne
npeacTaBuUTENU arnkaHoB: U3MYECKME U XUMUYECKMEe CBOWCTBa (peakumn 3amelleHus u
ropeHust), HaxoXxaeHne B Npupoae, NonyYyeHne 1 NpUMeHeHue.

AnKeHbI: COCTaB U CTPOEHME, FOMOJSIOTMYECKUI psag. DTUIMEH M MPONUIEH — NPOCTENLLIne
npeacTaBuTENU ankeHoB: (PU3NYECKMe M XUMUYECKMe CBOWCTBA (peakuun rmapupoBaHng,
ranoreHMpoBaHus, rmapartaummn, OKUCNEHUS U NonuMepusaLmmn), nosyvyeHne u npuMeHeHue.

AnkagueHbl: OytagueHn-1,3 n metunbytagmeH-1,3: CTpoeHue, BaXHeEWLWne XMMUYECKne
cBoNCTBa (peakums nonumepusaumm). NonyyeHne CUHTETUYECKOrO Kayyyka N pe3uHbl.

AnNKMHbI: COCTaB W OCOOEHHOCTW CTPOEHMS, TOMOSIOTMYECKMA psd. AueTuneH —
NPOCTENWININ nNpeacTaBuTeNb asikMHOB: COCTaB, CTpPOeHue, uandeckme n XMMUYeckue
CBOWCTBa (peakuun rmapuvpoBaHWs, ranoreHMpoBaHus, rmgpartauuun, ropeHust), nonyyeHve u
npUMeHeHue.

ApeHbl. BeHson: cocTtaB, CTpoeHue, (u3Myeckne U XMMUYeckme CBOWCTBA (peakumu
ranioreHMpPoBaHNA U HUTPOBAHWSA), NONyYeHUEe N npumeHeHune. Tosyos: cocmas, CmpoeHue,
husuYecKue u xumudeckue ceolicmea (peakyuu 2ano2eHUpPo8aHUs U HUMPOB8aHUs), nosyHeHue
u npumeHeHue. TOKCUYHOCTb apeHoB. [eHeTMyeckas CBsA3b Mexay YrineBogopodamu,
npuHagnexawiMmm K pasnuyHbiM Knaccam.

MpypoaHble UCTOYHMKK YrieBoaopoAoB. [NpupogHbIn ra3 1 nonyTHble HeTAHbIE rasbl.
Hedpte n eé npoucxoxgeHne. Cnocobbl nepepaboTkm HedTU: neperoHka, KpPeKuHr
(TepMmuydecknin, kKaTanuTuieckmin), nuponua. MNpoaykTel NnepepaboTkn HeddTN, UX NPUMEHEHNE B
NPOMBbILLUNEHHOCTU U B BbITY. KaMeHHbI yronb 1 NpoayKTbl ero nepepaboTku.

OKcnepuMeHTanbHble METOAbl U3YYEeHUsT BELLECTB U UX NpeBpaLleHuii: 03HaKoMeHne ¢
obpasuamu nnacTMacc, kayydykoB U pesuHbl, konnekumm «HedTb» n «Yronb», MmogenupoBaHue
MOJMEeKyn YrneBogopodoB M ranoreHonpousBOAHbIX, MNPOBEAEHWEe MNpaKTUYecKkon paboThl:
nosly4yeHue aTuneHa n nsydeHme ero CBOMCTB.

PacuéTHble 3agauun.

BbluncneHna no ypaBHEHMIO XMMUYECKOW peakuum (Maccbl, 0ObEma, KonmyecTBa
NCXOAHOro BeLUeCcTBa MM NPOAYKTA peakumm no M3BECTHbIM Macce, 0OBbEMY, KONMYeCcTBY
O[HOr0 U3 UCXOAHbIX BELECTB UMY MPOAYKTOB peakLmm).



Kucnopopcopepxalme opraHm4eckue coeaMHEHUs

MpenenbHble OogHOATOMHbIE CNUPTbLl. MeTaHON WM 3TaHOM: CTpPoeHue, Uu3nyYeckne u
XUMUYECKME CBOWCTBA (peakuun C akTMBHbIMW MeTannamu, rarioreHoBOoAOPOAaMu, ropeHune),
npumeHeHne. BogopoaHble CBA3M Mexay Monekynamu cnuptoB. [enctBne MeTaHona wu
3TaHONa Ha opraHM3M Yenoseka.

MHOroaTomMHble CNUPTbl. JTUMEHINUKONb W [MULUEPUH: CTpoeHue, duandeckme u
XUMUYECKNEe CBOWCTBA (B3aMMOLENCTBUE CO LLEMNOYHbIMW MeTannamm, Ka4ecTBeHHas peakums
Ha MHOroaToMHble cnupTbl). [enctene Ha opraHuM3M 4yenoseka. [NpumMeHeHue rnuvuepuHa u
ATUNEHITIMKONA.

deHon: cTpoeHne Monekynbl, U3NYECKUe U XUMUYECKME CBOMCTBA. TOKCMYHOCTb
deHona. NpumeHeHne eHona.

Anbgermgbl MU kKemodbl. Popmanbgerng, aueTtanbaerva: CTpoeHve, duandeckme u
XUMUYECKNE CBOWCTBA (peakuun OKUCIEHWUSI M BOCCTAHOBMEHMUS, KayeCTBEHHble peakuumn),
nony4yeHne n NpUMMeHeHue.

OpHoocHoBHbIE NpefenbHble kKapboHOoBbIE KMCNOThl. MypaBbMHasa M yKCyCHas KUCHOTbI:
CTpOeHune, uamdeckme M XuMu4eckme CBOWCTBA (CBOMCTBa, obLiMe And Krnacca Kucror,
peakums atepudukaumm), nonyyeHne n npumeHeHne. CteapmHoBasi 1 OfleMHOBAs KUCMOTbI Kak
npeAacTaBUTENN BbICLLIMX KaPOOHOBLIX KUCMAOT. Mbina Kak Conun BbICLUMX KapBOHOBLIX KUCHOT, MUX
MotloLlee OencTBue.

CnoxHble aupbl kak Npon3BoAHble KapOOHOBbLIX KMCIOT. MAPONM3 CRNOXHbIX 3COMPOB.
XKunpebl. M'noponus xmnpos. NpuMeHeHne Xnpos. bronormyeckast posib XXMPOB.

YrneBoabl: COCTaB, Knaccugukaums yrnesoaos (MOHO-, An- U nonucaxapugbl). [mnokosa —
NPOCTENLWNA MOHOCaxapua: OCOBEHHOCTU CTPOEHUS MONEKYnbl, U3NYECKNE U XMMUYECKME
cBoncTBa (B3aumopgencTteme c rugpokcungom meau(ll), okucrneHme ammumadHbiM PacTBOPOM
okcmga cepebpa(l), BoccTaHOBrEeHME, OpOXeHMe T[MKO3bl), HaxoXaeHue B Mpupoae,
npumMeHeHne, brnonornyeckas posnb. PoTocnHTE3. PPyKTO3a KaK M3OMEP IMHOKO3bI.

Kpaxman v uennionosa kak npupofHble nonumepbl. CTpoeHne kpaxmana u Lensonosbl.
dunsnyeckme n xummyeckme CBoNCTBa kpaxmana (rMaponus, Ka4ecTBeHHas peakums ¢ MogoMm).

OKcnepuMeHTanbHble MeTOAbl U3YYeHWs BeLeCcTB M UX MpeBpalleHuin: nposeaeHue,
HabnogeHne n onucaHwe OEeMOHCTPAUMOHHBLIX OMbITOB: FOPEHUe ChMpTOB, KayeCTBEHHble
peakuun OAHOATOMHbIX CNUPTOB (OKMcreHuwe ataHona okcugom megu(ll)), MHOroaToMHbIX
cnMpToB (B3ammogencTeme rnuuepuHa ¢ rugpokcmngom megu(ll)), anbgerngoB (okucrneHue
aMMuayHbiM pacTtBopom okcuga cepebpa(l) n rmgpokcvgom megu(ll), B3ammopencTeue
KpaxmMana C MOAOM), MNpOBeAeHME MpakTUYeckon paboTbl: CBOMCTBA pacTBOpa YKCYCHOM
KMCNOTbI.

PacyéTHble 3agauu.

BbluncneHnsa no ypaBHEHMIO XMMUYECKOW peakumm (Maccbl, 06bEMa, KonuyecTBa
NCXOAHOro BeLUeCcTBa MM NPOAYyKTa peakumm Mno WM3BECTHbIM Macce, OOBbEMY, KONMYECTBY
O[HOTO N3 UCXOAHbIX BELLECTB MM NPOAYKTOB peakLmm).

AsoTcogepalume opraHn4yeckne cCoeauHeHus.

AMWHOKNCIIOTbI Kak amOTEPHbIE OpraHn4yeckne coeanHeHns. Pusnyeckne n xmmmyeckme
CBOWCTBA aMMWHOKMCNOT (Ha npumepe rnuumHa). buonornyeckoe 3HavyeHMe aMUHOKWUCIIOT.
Mentnabl.

Benkn kak npupoaHble BbICOKOMOMNEKYNsApHble coeanHeHusl. [lepBuyHasi, BTOpUYHasa u
TpeTuyHaa cCTpykTypa 6enkoB. Xumumyecknme cBolcTBa OenkoB: rnaponus, AeHatypauus,
KayeCcTBEHHble peakuun Ha benku.

OKkcnepuMeHTanbHble MeToAbl M3YYeHWs BELEeCTB M MX NMpeBpalieHui: HabngeHve u
onucaHne LEeMOHCTPAUMOHHBIX OMbITOB: AeHaTypauns OGenkoB Mnpu HarpeBaHWW, LUBETHbIE
peakuun Gernkos.

BbicokomMoneKkynsipHblie coeAUHEeHUA



OCHOBHbIE MOHATUSA XMMWUW BbICOKOMOMEKYNAPHBIX COEAMHEHUN: MOHOMEpP, nonumep,
CTPYKTYpPHOE 3BEHO, CTeneHb MNonuMepusauuu, cpedHas MonekynspHas macca. OCHOBHble
MEeTOAbl CUHTE3a BbICOKOMOSEKYIISAPHBIX COEANHEHUIN — NONMMEpPU3aLMSA N MONMKOHAEHCALUS.

OkcnepuMeHTanbHble MeToAbl U3YYEeHUS! BELECTB M MUX MpeBpaLleHnin: 03HaKoMIEHNe ¢
obpasuamun NpMpoaHbIX U MCKYCCTBEHHBLIX BOMTOKOH, NlacTMace, Kay4yKoB.

MexnpeamMeTHble CBS3U.

Peanusauums mexnpeoMeTHbIX CBA3eN Npu u3yvyeHuu opraHuyeckon xumum B 10 knacce
OCYLLECTBINSAETCA 4Yepe3 UCNOoNb30BaHME Kak OOLMX eCTEeCTBEHHO-HAay4YHbIX MOHSATUN, Tak u
NMOHATUN, NABMNSAIOWUXCSA CUCTEMHBbIMW ONsi OTAENbHbIX NPeaMEeTOB eCTEeCTBEHHO-HAaY4YHOro
umKna.

O6wune ecTeCTBEHHO-HaYyYHble MOHATUNA: SIBNEHWE, HayyHbl aKT, rmnotesa, 3aKoH,
Teopusi, aHanui, CuHTe3, Knaccudukaums, nNepuoanyHoOCTb, HabnwaeHne, U3MepeHune,
3KCMEPUMEHT, MOAENMpPOBAHNKE.

dusmnka: martepusi, SHeprusi, Macca, aToOM, OINEKTPOH, MOMeKyna, 3HepreTU4ecKun
YPOBEHb, BELLECTBO, TENO, 06bEM, arperaTHOe COCTOSHME BELLECTBa, PU3NYECKNE BESNNYMHBI U
€OVHNLBI UX U3MEPEHMSL.

Buonorus: knetka, opraHuam, 6uocdepa, oOMeH BeLLECTB B OpraHuame, pOTOCUHTES,
Buronornyeckn akTMBHbIE BelecTBa (6enku, yrnesoabl, XXupbl, PepMeHTbl).

"eorpadusi: MrMHepansbl, FopHble NOPOALI, NOJIE3HbIE UCKOMAeMble, TOMNMNBO, PECYPCHI.

TexHonorns: NULLEBLIE NPOAYKTbI, OCHOBbI paUMOHanNbHOro NUTaHNs, MOKLLME CPEACTBa,
NeKapCTBEHHbIE M KOCMETUYECKME MpenapaTbl, MaTepuarnbl U3 UCKYCCTBEHHbLIX U CUHTETUYECKUX
BOJTOKOH.

11 KNACC
OBLIAA N HEOPTAHNYECKAA XUMUA

TeopeTuyeckne oCHOBbI XUMUM

Xnmudeckuin  anemeHT. ATomM. HAgpo aTtoma, M30TONbl. JMEKTpOoHHas oborouka.
OHepreTuyeckne ypoBHU, NOAYPOBHN. ATOMHblE opbutanu, s-, p-, d- anemeHTbl. OcobeHHOCTH
pacnpegeneHus areKTpOHOB No opbuTansm B aToMax 3f1IEMEHTOB NepBbIX YeTbIPEX NeprUoaoB.
OnNeKTPOHHast KOHMUrypaums atoMos.

Mepuoanyeckun 3akoH u [lepuoamyeckaa cuctema Xxummdeckux anemenTos . W.
MenpgeneeBa. CBsA3b NepuoguMyeckoro 3akoHa W [lepunogmyeckon CUCTEMbI  XMMUYECKUX
anemeHToB [1. 1. MeHaeneeBa ¢ coBpeMeHHOW Teopuen CTPOeHUs aTOMOB. 3aKOHOMEPHOCTU
N3MEHEHMNSA CBOUCTB XMMNYECKMNX SNIEMEHTOB M 06pasyeMbiX UMW MPOCTbIX U CIIOXHbIX BELLECTB
no rpynnam u nepuogam. 3HayeHne nepmognudeckoro 3akoHa B pa3sBuTunN HayKu.

CTpoeHne BellecTBa. Xumumyeckas cBA3b. Buabl xumudeckonm cBaA3M (KOBaneHTHas
HenonsipHasa n nonsipHasi, MoOHHaga, Metannumyeckasa). MexaHuambl 06pa3oBaHUSA KOBANEHTHOM
XUMMUYECKON CBA3N (OOMEHHbIN U AOHOPHO-aKUeNnTopHbIi). BogopoaHas ¢Bssb. BaneHTHOCTb.
AnekTpooTpuyaTenbHocTb. CTeneHb OKUCNEHUS. VIOHbI: KaTUOHbI U @HUOHBI.

BellectBa MONEKYNAPHOroO U HEMONEKYNSPHOrO CTPOEHUS. 3aKoH NOCTOSIHCTBA CoCTaBa
BellecTBa. TuNbl KpUCTaNMMYeCKMx peLleTok. 3aBUCMMOCTb CBOWCTBA BeLLECTB OT Tuna
KpUCTann4eckomn peLléTku.

lMoHATMEe 0 aucnepcHblx cuctemax. ICTUHHBIE 1 KonnouaHble pacteopbl. Maccosas gong
BelllecTBa B pacTBope.

Knaccudgukauusa  HeopraHU4ecknx coeauHeHun. HomeHknatypa  HeopraHm4eckux
BellecTB. eHeTMYyeckas CBA3b HeOpraHM4Yeckux BeLLeCTB, MpuHaanexawux K pasfinyHbiM
Knaccam.



Xumndeckaa peakumsa. Knaccudukaumss XMMUYECKMX peakuui B HEOPraHM4Yeckom wu
OpraHN4yeckon XMmMuun. 3akOH COXpaHEHNS MacChl BELLLECTB, 3aKOH COXpaHEHUs 1 nNpeBpaLleHns
3HEPrUN NPU XUMUYECKNX peakunsX.

CKopocTb peakummn, eé 3aBMCUMMOCTb OT pasnuyHbix daktopoB. ObpaTumble peakuuu.
Xumnyeckoe paBHoBecue. DakTopbl, BIMSAOLWNE HA COCTOAHME XUMUYECKOTO paBHOBECUS.
MpuHumn Jle Watenee.

nekTponuTuyeckas auccoumaumsi. CunbHble U cnabble anektponutbl. Cpeda BOOHbLIX
pacTBOPOB BELLECTB: KACMasi, HenTpanbHas, WenoyHas.

OKMcnMTenNbHO-BOCCTAHOBUTENBbHBLIE peakLUun.

OKcnepuMeHTarnbHble MeTodbl U3YyYeHUs BellecTB U UX MpeBpalleHuin: AeMOHCTpaums
Tabnuy «leprogmyeckas cuctema xmmumyecknx anemenToB [. W. MenpeneeBa», usydeHue
MOAENEen KpucTannuiecknx peweéTok, HabnwgeHne u onucaHne OEeMOHCTPALUOHHbIX U
nabopaTopHbIX OMbITOB (pasnoXeHne nepokcuaa BoAopoda B MPUCYTCTBUM KaTanmusaTtopa,
onpegeneHne cpefbl pacTBOPOB BELLECTB C NOMOLLLIO YHMBEPCanbHOro uHaMkaTopa, peakumm
NMoHHoro obmeHa), npoBegeHne npakTudeckon paboTbl «BnusHue pasnuuHbiX (PakTopoB Ha
CKOPOCTb XMMNYECKON peakunmny.

PacuéTHble 3agaun.

Pacyétbl MO YypaBHEHUSIM XUMUWYECKUX peakuuMihn, B TOM 4UCre TepMOXMMUYECKME
pacyéTbl, pacyY€Thbl C UCMONb30BaHNEM MOHATUS «MaccoBas 4ONS BELECTBay.

HeopraHun4yeckasa xumus

Hemetannel. [lonoxeHne HemeTannoB B [lepuogndeckon cuUCTEME XMMMUYECKNUX
anemeHToB [. . MeHgeneeea n OCOBEHHOCTM CTPOEHMsi aTOMOB. Puanmdeckme CBOWNCTBA
HemeTannoB. AnNnoTponus HemeTannoB (Ha npuMepe kucropoda, cepbl, docdopa u
yrnepoga).

XMUYecKkne CBOWCTBA BaXXHEWLLMX HEMETAsnsoB (rarioreHoB, cepbl, as3oTta, docdopa,
yrnepoga v KpEMHUS) U X CoeaAMHEHUI (OKCUA0B, KUCITOPOACOAEPKAaLLMX KACITOT, BOAOPOAHbIX
COeANHEHNI).

MpuMeHeHne BaXXHENLLUNX HEMETASSIOB U NX COEOUHEHNN.

MeTannesl. [NonoxeHne meTtannos B Nepnognyeckon cucteme XMMmuyeckmx anemeHTos [.
. Mengeneea. OcobeHHOCTUN CTPOEHMS 3NEKTPOHHBIX 0bonovek atomoB meTannoB. O6wue
dumsundeckne ceoricTtBa MeTannos. Cnnasbl METANOB. ANEKTPOXMMUYECKUNA P HaNPsHKEHUN
MeTannos.

XNMUYecKkme CBOWCTBA BaXHEWLIMX MeTanmnoB (HaTpui, Kanuni, KanbUWWA, MarHum,
antOMUHUIA, LMHK, XPOM, Xenes3o, Medb) U UX COeaUHEHUN.

O6wue cnocobbl nonyyeHnss metannos. [NpuMeHeHne meTannos B BbITY U TEXHUKE.

OKcnepuMeHTanbHble METOAbl M3YYeHUs BEeWecTB U UMX MpeBpaLLeHUn: u3yyeHue
Konnekuun «MeTtannbl KU cnnaebl», 0O6pa3LOB HEMETANNoB, PELUEeHUe IKCNepUMeEHTarbHbIX
3agad, HabnogeHne U onNuUCaHWe  AEeMOHCTPALUMOHHBLIX W NabopaTopHbLIX  ONbITOB
(B3aMmogencTeue rMapokcuaa antoMUHUS C pacTBOpaMM KUCMNOT U LLenoYen, KadeCTBEHHbIe
peakuun Ha KaTUOHbI MEeTarnnos).

PacuéTHble 3agauu.

PacuyéTbl Macchl BellecTBa unm obbEma rasoB Mo M3BECTHOMY KOMMYECTBY BeLLECTBa,
Macce unu o6bLEMY OOHOro M3 y4acTBYIOLMX B peakuun BeLecTB, pacyéTbl macchl (06bEéma,
KonuyecTBa BeLLeCTBa) NPOaYKTOB peakunn, ecriv OgHO 13 BELLECTB UMeET NpUMeCH.

XnMunsi M Xu3Hb

Ponb xnmumn B obecnedeHnn akonorm4eckor, 3HepreTU4eckom n nueBon 6e3onacHoCcTy,
pas3sutun meauumHbel. [OHATME O HayyHbIX MeTodax MNO3HaHUSA BeLLeCTB U XUMUYECKUX
peakumn.

MpenctaBnenns o6 OOWMX HAyYHbIX NPUHUMMNAX MPOMBILINEHHONO  MOSyYeHus
Ba)XHENLLNX BELLECTB.



Yenosek B Mupe BeLLUEeCTB M MaTepuaroB: BaHelllne CTpouTenbHble matepuansi,
KOHCTPYKUMOHHbIE MaTepuarnbl, Kpacku, CTEKNo, Kepamuka, matepuanbl AN 3NeKTPOHUKM,
HaHoMaTepuarnbl, OpraHN4Yeckne U MUHeparnbHble Ya00peHus.

XvMusa 1 300poBbe YenoBeka: MpaBuna MCMonb3oBaHUA NeKapCTBEHHbIX NpenapaTos,
npasuna 6e3onacHoOro NCNonb3oBaHUsA NpenapaToB ObITOBOWM XMMUM B NOBCEAHEBHOW XXU3HN.

MexnpeaMeTHble CBA3MN.

Peanusauusa MexnpeameTHbIX CBSA3ei Npu U3y4eHUn obLein N HeopraHMYeCcKom XM B
11 Knacce ocyLLEeCTBISIETCS Yepes UCMOoNb30BaHNE Kak 0BLLMX eCTECTBEHHO-HAYYHbIX NOHATUNA,
TaK U NOHSATUN, SBNSIOWMNXCA CUCTEMHBIMU AN OTAENbHbIX NPeaMETOB €CTECTBEHHO-HAY4YHOro
uukna.

O6Lwue ecTecTBEHHO-Hay4Hble MOHATUS: Hay4dHblIA bakT, rMnoTesa, 3aKoH, Teopus,
aHanuM3, CWHTe3,  kKnaccudukauus,  NepuoauMdHOCTb,  HaAOMOeHUe,  SKCMEPUMEHT,
MOOENNPOBaHUE, U3MEPEHMNE, ABNEHME.

dusnka: matepus, SHepruss, Macca, aTtoM, ONEKTPOH, MPOTOH, HEMTPOH, WMOH, U30TOoM,
PafMoaKTMBHOCTb, MOJEKyra, 3HepreTUYeckuii ypoBeHb, BELLECTBO, Teno, 06bEM, arperaTHoe
COCTOSIHME BellecTBa, PU3MYECKMe BENUYUHBI U €AVHULIbI UX U3MEPEHUS!, CKOPOCTb.

Buonoruna: kneTtka, opraHusMm, akocucTema, OGuocdepa, Makpo- U MUKPOINEMEHTHI,
BUTaMWUHbI, OOMEH BELLIECTB B OpraHu3me.

eorpadusi: MUHeparnbl, rOpHbIE NOPOAbI, NONE3HbIE UCKOMaeMble, TOMNUMBO, PECYPChI.

TexHonorus: XUMmn4yeckas NMPOMBbILLIIEHHOCTb, MeTannyprus, Npou3BoACTBO
CTPOUTENbHbIX maTepuaros, CEnbCKOX03SANCTBEHHOE Npou3BoACTBO, niwesas
NMPOMbILLIIEHHOCTb, (apMaLeBTUYecKass MPOMbILUNEHHOCTb, MPOU3BOACTBO KOCMETUYECKMX
npenapaToB, NPOU3BOACTBO KOHCTPYKLUMOHHbIX MatepuanoB, 3reKTPOHHasi NPOMbILLNIEHHOCTb,
HaHOTEXHOIOTNN.



NINAHNPYEMBIE PE3YINBbTATbI OCBOEHWA MPOIrPAMMBI MO XMW HA BA3OBOM
YPOBHE CPEAHEIO OBLLEMO OEPA3OBAHNA

JINHYHOCTHBLIE PE3YJIbTATDI

®roOC COO ycraHaBnuBaeT TpeboBaHWs K pe3ynbTataM OCBOeHUs oby4arommucs
nporpamMmm cpegHero obuiero obpas3oBaHusa (NMMYHOCTHBIM, MeTanpeaMeTHbIM U NPeaMETHBIM).
Hay4Ho-meTOoOu4ecko OCHOBOW Ans pa3paboTky nnaHvpyembiX pesynbTaToB OCBOEHUS
nporpaMmm cpeaHero obuiero obpasoBaHMsa ABNAETCA CUCTEMHO-AEATENbHOCTHbIV NOAX0A.

B cooTBeTCTBUM C CUCTEMHO-AEATENLHOCTHBIM MOOXOOOM B CTPYKTYpe FMUYHOCTHbIX
pe3ynbTaToB OCBOEHWUsI MpeameTa «XMMUsi» Ha YpOBHe cpepgHero obuero obpasoBaHus
BblAeNeHbl cneayoLme coctaBnsowme:

OCO3HaHWe obyvalLWUMNCA POCCUNCKOW FpaKOAHCKON WOEHTUYHOCTU — FOTOBHOCTM K
CaMopasBUTUIO, CAMOCTOSITENTBHOCTM U CaMOOoNpeaerieHnto;

HanuuMe MoTUBaUMmM K 0by4eHuIo;

ueneHanpaBneHHOe pasBUTUE BHYTPEHHUX YOEXOEHUN NMUYHOCTU Ha OCHOBE KIHOYEBbIX
LLEHHOCTEN 1 UCTOPUYECKNX TpaauLmii 6a30BOM HAYKN XUMUW;

rOTOBHOCTb U CNOCOBHOCTb OOy4aloLWMXCA PYKOBOACTBOBATLCA B CBOEW OEATENbHOCTU
LEHHOCTHO-CMbICIIOBbIMW ~ YCTAHOBKaMM, MPUCYLLMMU  LIENIOCTHOM  CUCTEME  XMMUYECKOro
obpas3oBaHus;

HannumMe npPaBOCO3HAHMSA 3KOMOrMYECKOW KyrbTypbl M CMNOCOBHOCTW CTaBUTb LENn wu
CTPOUTb XXM3HEHHbIE NNaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMA MpeameTa «XMMus» LOCTUralnTCs B e€AMHCTBE
yyebHOM W BOCNUTaTENbHOW [OEATEeNbHOCTM B COOTBETCTBUM C  FYMAHUCTUYECKUMM,
COUMOKYIbTYPHbIMW,  AYXOBHO-HPABCTBEHHbIMW  LEHHOCTAMW M ugeanamum  POCCUIACKOro
rpaxgaHckoro obuwecTtBa, NPUHATLIMM B OOLEecTBE HOpMamMu W MpaBunamu noBeaeHUs,
CnocoBCTBYOWMMKN NpoLeccam CaMOmno3HaHUs, CamMopasBUTUS U HPABCTBEHHOIO CTAHOBIEHUSA
NNYHOCTN OBYyYaroLLNXCA.

JIn4HOCTHBLIE pe3ynbTaTbl OCBOEHUS NpegMeTa «Xumusy oTpaxkarT cOPMUPOBAHHOCTb
onbiTa Mno3HaBaTeNbHON W MPaKTUYEeCKOW [AesaTenbHOCTM obyyallmxca no peanusauum
NPUHATBIX B 06LLEeCTBE LIEHHOCTEN, B TOM Y/CNe B YaCTu:

1) rpaxAaHCKOro BOCNUTAHUS:

OCO3HaHMs1 0By4aKLLMMNCA CBOUX KOHCTUTYLIMOHHBIX NMpaB 1 00A3aHHOCTEN, YBaXeHUS K
3aKOHY ¥ NPaBoMNOPSAAKY;

npeacTaBneHnss O couManbHbIX HOPMax W MpaBuriax MEXMUYHOCTHbIX OTHOLUEHUA B
KONMneKTuBe;

FOTOBHOCTU K COBMECTHOM TBOPYECKON AEeATENbHOCTU NpU CO3AaHUN y4ebHbIX MPOEKTOB,
peLLeHnn y4ebHbIX U No3HaBaTENbHbIX 3a4ad, BbINOSIHEHUN XUMUYECKNX IKCNEPUMEHTOB;

CMocOBHOCTM MOHMMAaTb M NPUHMMATb MOTUBbI, HAMEPEHUS, NOTUKY N apryMeHTbl ApYrnx
npu aHanu3e pasnnyHbiX BUAOB y4ebHOW AeATeNnbHOCTH;

2) NnaTPMOTUYECKOro BOCNUTAHUS:

LEHHOCTHOrO OTHOLUEHUS K WMCTOPUYECKOMY W Hay4yHOMY Hacneguilo OTeYeCTBEHHOW
XUMUN;

yBaXeHMs K npoueccy TBop4yecTBa B 06nactu Teopuum M NPaKTUYECKOro MnpuUMeHeHus
XUMWUWN, OCO3HaAHUSA TOro, YTO AOCTMXKEHMS HAayKM €CTb pe3ynbTaT ANUTeNbHbIX HabnogeHun,
KpONOTNMBBIX 3KCNEPUMEHTaNbHbIX MOUCKOB, MOCTOSIHHOTO TpyAa YY4EHbIX U NPaKTUKOB;

WHTepeca W MNO3HaBaTeNbHbIX MOTMBOB B MOMyYeHUW U nocnegyowemMm aHanuse
NMHdOPMaLMKN O NepeaoBbIX AOCTUXKEHNAX COBPEMEHHON OTEYECTBEHHOW XMMUU;

3) AyXOBHO-HPABCTBEHHOr0 BOCMUTAHUA:

HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro NOBEAEHWS;



CMOCOOHOCTM OueHMBaTb CUTyauuW, CBI3aHHbIE C XMMWYECKUMWU  SIBNEHUSIMU, WU
NPMHMMaTb OCO3HAHHbIE PEeLUEHUs, OPUEHTUPYSICb Ha MOpParlbHO-HPABCTBEHHbIE HOPMbI W
LLEHHOCTU;

rOTOBHOCTU OLlEHMBaTb CBOE MOBEAEHWE W MOCTYMKM CBOMX TOBapULLEN C MO3nuni
HPaBCTBEHHbIX M NPABOBbLIX HOPM M OCO3HaHWE NOCNEeACTBUI 3TUX MNOCTYMKOB;

4) choopMmupoBaHUs KynbTypbl 300POBbA:

NOHMMAaHMS LIEHHOCTEN 340pOBOro M Ge3onacHoro obpasa XM3HWM, HeobXxoaMMoCcTu
OTBETCTBEHHOr0 OTHOLLEHUSI K COBGCTBEHHOMY (PM3NYECKOMY 1 MCUXNYECKOMY 340POBLIO;

cobnogeHua npaeun 6e3onacHoro obpalleHus ¢ BelwlectBamu B ObITy, NOBCEOHEBHON
XXM3HU N B TPYAOBOWN AEATENBbHOCTY;

NMOHMMaHMSA LEHHOCTU nNpaBun  WHAMBUAYANbHOTO W KOMMEKTMBHOro 6e3onacHoro
noBeAeHUsA B CUTYaLMsX, YTPOXKAIOLLMX 300POBbIO U XKU3HWN N0aen;

OCO3HaHWs NOCNeACTBUA U HENPUATUA BpeOHbIX NpuBblMek (ynotpebneHus ankorons,
HapPKOTUKOB, KypeHUs);

5) TpyAoBOro BoCnuUTaHus:

KOMMYHUKATMBHOW KOMMETEHTHOCTM B Yy4yebHO-McCcnenoBaTernibCkon  OeATenbHOCTY,
0o6LLEeCTBEHHO NOMEe3HON, TBOPYECKOM U APYrMX Buaax 4eAaTenbHOCTy;

YCTAHOBKM Ha aKTMBHOE y4acTue B peleHnn npakTU4ecknx 3agadvy coumanbHOn
HanpaBNeHHOCTU (B paMKax CBOErO Knacca, LLKOIbI);

MHTepeca K NpakTU4eCKOMY M3y4eHM0 NMpodeccuin pasnmMyHoOro poga, B TOM 4YMCNE Ha
OCHOBE MPUMEHEHUS MPEAMETHbIX 3HAHWUIA MO XUMUK;

yBaXXeHUd K Tpyay, Nogam Tpyda u pesynbTaTamMm TpygoBOW OeATENbHOCTY;

rOTOBHOCTUM K OCO3HaHHOMY BblIOOPY WHAMBMAYaNbHOW TpaekTopumM o0Opa3oBaHus,
Oyoywien npodeccun 1 peannsauum COOCTBEHHbLIX XU3HEHHbIX MITAHOB C YYETOM JIMYHOCTHbIX
WHTEpPecoB, COCOBHOCTEN K XMMNN, UHTEPECOB N NOTpebHOCTEN o6LEeCTBa;

6) 3KONOrM4YecKoro BOCNUTaHus:

9KOJIOMMYeCKM LLenecoobpasHOro OTHOLWIEHUS K MPUPOAE, KaK UCTOYHUKY CYLLLECTBOBAHUS
YKM3HU Ha 3emne;

NOHNUMaHMA rnobanbHOro xapakrepa 3KONOrm4yecknx Npobnem, BrMsHUS 3KOHOMUYECKNX
NPOLIECCOB Ha COCTOSIHME MPUPOLHON N coLumnanbHOM cpeabl;

0CO3HaHMs1 HEO6XOAMMOCTM NCNOMNb30BaHNS OOCTMXKEHWUA XUMUN ONs1 PELLEHMS BONPOCOB
paumMoHanbHOro NpMpoaonosib3oBaHus;

aKTMBHOIO HEnpusTUS OEWCTBMIW, MPUHOCALUMX Bpen OKpyKatollenh NpupoaHOM cpene,
YMEHUs1 NPOrHo3npoBaTb HEGNaronpusTHbIE 3KOMOrMYeckne NOocneacTBUst NpeanpuHUMaeMbIX
OencTBun 1 npegoTepawaTh Ux;

HanNMuMs pPasBUTOrO IKONOMMYECKOrO MbILLSIEHMS], 3KOMOrMYECKOM KynbTypbl, OMbiTa
OEATENbHOCTU  3KOMOrMYECKOW  HanpaBrneHHOCTM, YMEHWUS PYKOBOACTBOBATbCA MMU B
no3HaBaTenbHOW, KOMMYHUKATUBHOM U COLManbHOWM NPaKTUKe, CNOCOBHOCTN U YMEHWUSI aKTUBHO
NPOTUBOCTOATL Maeonornn xemodobuu;

7) LEHHOCTN Hay4YHOro NO3HaHMUA:

CcOpPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO
pas3BUTUSA HaYKN N OBLLIECTBEHHOW NPaKTUKW;

NMOHMMaHMA CneunduKM XUMUN KaK Hayku, OCO3HaHMA €€ ponu B OPMUPOBAHUN
paumMoOHanbHOro Hay4YHOro MbILLMEHUS, CO30aHUN LENOCTHOrO NpeacTaBneHns o6 okpyxatoLem
MUpPE Kak O edWHCTBe MNpupoAdbl U YernoBeka, B MO3HAHUM MNPUPOOHbLIX 3aKOHOMEPHOCTEN U
peLleHnn NnpobnemM coxpaHeHUst NPUPOAHOrO PaBHOBECHS;

y6exaéHHOCTM B 0CODOOM 3HAYMMOCTM XUMUW Of1S1 COBPEMEHHOM UMBUNU3aUuUn: B €€
rYMaHUCTUYECKON HaMpPaBfiEHHOCTU M BaXXHOW pPOnv B CO34aHWM HOBOW 6a3sbl MaTepuanbHOWm
KynbTypbl, pewweHnn rnobanbHbix NpobriemM yCTONYMBOro pasBuMTUSA YenoBeyecTBa — CbipbeBOW,
3HepreTU4Yeckon, MULEBON W 3KOMOrM4yeckonm ©Oe30nacHOCTU, B PasBUTUM  MeOULMHBbI,



obecnevyeHnn ycrnoBuin ycrnewHoro Tpyaa u 3KoNorm4yeckn KOMOPTHOM XKM3HU KaXkaoro yneHa
obLlecTBa;

€CTEeCTBEHHO-HAay4YHON rPaMOTHOCTM: MOHUMAHWUSA  CYLIHOCTUM MEeTOAOB MNO3HaHMS,
NCNONb3yeMbIX B €CTECTBEHHbIX Haykax, CNOCOBHOCTN MCNONb30BaTh NonyYyaemMble 3HaHWsS ans
aHanusa n oGBbACHEHMA ABMNEHWIA OKPYXXalOLLEro Mupa uU NPOUCXOAALUMX B HEM U3MEHEHUR,
yMeHUst genatb OOOCHOBAHHbIE 3aKMOYEHUS Ha OCHOBE Hay4HbIX (PakTOB M MMEHLMXCA
AaHHbIX C LeNbio NOfy4YeHns 4OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTM CaMOCTOSITENbHO UCMOMb30BaTb XUMUYECKME 3HAHUSA AONs  pelleHust
npobnem B pearnbHbIX XXU3HEHHbIX CUTYaUUSX;

MHTepeca K NO3HaHNI0 U UccnegoBaTeNbCKON AeATENbHOCTY;

FrOTOBHOCTM M CNOCOBGHOCTU K HenpepbiBHOMY 06pa3oBaHuMi0 U camoobpasoBaHuio, K
aKTUBHOMY MOJSTYYEHUIO HOBbIX 3HAHUMMW MO XUMUM B COOTBETCTBUM C XKU3HEHHBIMMU
noTpebHoCTAMMY;

MHTepeca K OCOBEHHOCTSM Tpyda B pasnuuHbiX cdepax npodeCcCUoHanbHom
JeATeNbHOCTH.

METANPEOMETHbIE PE3YJNIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUsI y4eOHOro npegmeta «XuMMUsi» Ha YPOBHE
cpenHero obLlero obpasoBaHnNs BKITHOYAIOT:

3HauMMble Anst POPMUPOBAHUS MUPOBO33PEHMS ODY4YaOLMXCA MEXOUCUUNIIMHAPHbIE
(MexxnpeaMeTHble) OOLeHay4Hble MOHATUS, OTpakallimMe LEeNOCTHOCTb Hay4YHOW KapTWHbI
MUpa U cneumduky MeToAOB MO3HaHWS, MCMOMb3yeMbIX B €CTECTBEHHbLIX Haykax (maTtepws,
BELLECTBO, 3HEprusi, sIBIeHWe, MpOLECC, CUCTEeMA, HayuHbld pakT, MpUHUMN, TUNoTe3a,
3aKOHOMEPHOCTb, 3aKOH, Teopusl, uccriegoBaHue, HabnogeHne, U3MepeHne, SKCNEPUMEHT U
Apyrue);

yHMBEpCamnbHble  y4yebHble  OencTBus (no3HaBaTenbHbIE, KOMMYHMKaTUBHbIE,
perynsatueHble), obecneumBawome GopmupoBaHme QYHKLMOHANbLHOMW PaMOTHOCTU U
coumanbHoM KoMNeTeHUMM 00yYatoLLIMXCS;

CrMocoOHOCTbL  OOy4aloLMXCs  UCNONb30BaTb  OCBOEHHbIE  MEXAUCUMNIIMHAPHbBIE,
MMPOBO33pPEHYECKME 3HAHUS M YHMBepcarnbHble Y4YeOHble AEeWCTBUMS B MO3HaBaTeNbHOW W
coumanbHOW npakTuke.

MeTanpeameTHble pes3ynbTaTbl OTpaXalwT OBMadeHMe YHuMBepcanbHbIMU Y4ebHbIMU
no3HaBaTenbHbIMWN, KOMMYHUKATUBHbLIMU U PEFYNATUBHBIMWU OENCTBUSIMMU.

OBnageHue yHMBepcanbHbIMU Y4eOHbIMU NO3HaBaTeNbHbIMU 4ENCTBUAMM:

1) 6a3oBble Norn4yeckme 4encTBuUA:

caMoCTosITeNnbHO (QOPMYNMPOBaTL W akTyanuaupoBaTb Npobnemy, BCECTOPOHHE eé
paccMmaTtpuBarth;

onpeaensaTb Uenu AesTenbHOCTW, 3afaBas napamMeTpbl U KpUTEPUM WX AOCTUXKEHMS,
COOTHOCUTb pe3ynbTaThbl 4eATENbHOCTU C NOCTABNEHHbIMU LENAMU;

MCNonNb3oBaTb MPU OCBOEHUN 3HAHWA MNPUEMbBI JTOTMYECKOrOo MbILNEHNss — BblAensTb
XapakTepHble MNPU3HaKMW MOHATMIA W yCTaHaBnMBaTb WX B3aMMOCBSI3b, WCMNONb30BaTb
COOTBETCTBYHOLLME NOHATUSA AN 00bACHEHUSI OTAENbHBLIX (DAKTOB U SIBNEHUIA;

BblOMpPaTb OCHOBaHUS U KPUTEPUN Anst Knaccudukaumm BeLLECTB U XMMUYECKUX peakumni;

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY U3y4YaeMbiMU SBIEHUSIMMU;

CTPOUTb JOFMYECKME paccyXaeHust (MHAYKTUBHble, AEeAYKTUBHble, MO aHanoruu),
BbISIBISATb 3aKOHOMEPHOCTU 1 NPOTMBOPEYMSt B paccMaTpuBaeMblx sIBEeHUsIX, opmynmpoBaTb
BbIBO/bl U 3aKMNIOYEHUS;

NMPUMEHSITb B NMpoLecce NMo3HaHusl, UCMOSb3yeMble B XMMUN CUMBOSMYECKNE (3HAKOBbLIE)
Moaenun, npeobpa3oBbiBaTb MOAENbHbIE MpeacTaBleHnss — XUMWYECKUA 3HaK (CMMBOI)
aneMeHTa, XxMMmyeckasi oopmyna, ypaBHEHME XMMUYECKON peakumum — Npu pelleHnn y4ebHbIX



nosHaBaTeNbHbIX U NPaKTUYECKMX 3adad, NPMMEHATb Ha3BaHHble MOAeNbHble NpeacTaBneHNs
ONS BbISIBMEHMS XapaKTEPHbIX MPU3HAKOB M3y4aeMblX BELLECTB N XMMUYECKUX PeaKLm.

2) 6a3oBble nccnepoBatenbCcKkue JEeNCTBUA:

BNageTb OCHOBaMM MeTOO0B Hay4YHOro NO3HaHMS BELLECTB U XMMUYECKUX peakLnii;

dopmMynupoBaTb LeEenu W 3ajadn UCCredoBaHus, UCMOMb30oBaTb MOCTaBMEHHbIE U
CaMOCTOSATENbHO CHOPMYNUPOBAHHbBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUS U OCHOBBI
ans opMmMpoBaHUS rMNoTe3bl MO NPOBEPKE MPaBUTbHOCTU BbICKa3blBAEMbIX CYXXOEHUN,;

BNafeTb HaBblkaMW CAMOCTOSTENMbHOMO MNaHUPOBAHUSA U NPOBEOEHUST YYEeHUYECKUX
9KCMEPUMMEHTOB,  COBEPLUEHCTBOBaTb  yMeHusi  Habnwpgatb 3a  Xo4oM  npolecca,
CaMOCTOSTENbHO MPOrHO3npoBaTb €ero pesynbtaT, dopmynupoBaTb 0600LEHNA U BbIBOAbI
OTHOCUTENBHO AOCTOBEPHOCTU pe3ynbTaToOB UCCNEAOBaHNS, COCTaBNATb OOOCHOBAHHbLIA OTYET
0 npopgenaHHon paborTe;

npuobpeTtaTb ONbIT YyYEHUYECKOM WCCrefoBaTeNbCKOM W MNPOEKTHOW OEeATENbHOCTY,
NposiBNATb CNOCOBHOCTb M FOTOBHOCTb K CaMOCTOSATENbHOMY MOWCKY METOAOB peLleHus
NPaKTUYECKMX 3aday, MPUMEHEHNIO Pa3NNYHbIX METOAOB NO3HAHWS.

3) paboTta ¢ uHcpopmauuen:

OPUEHTMPOBATLCA B  Pa3fMYHbIX WUCTOYHUKAxX MHGOPMauuM  (HayyYHo-nonynspHas
nutepaTypa XMMUYECKOrO COAepXaHus, cnpaBoYHble nocobus, pecypcbl WHTepHeTa),
aHanMsnMpoBaTb WHMOPMAUMIO pasfnyHbIX BUMAOB M (OPM NpedcTaBreHns, KPUTUYECKU
OLlEHMBaATb €€ JOCTOBEPHOCTL U HEMPOTUBOPEUNBOCTD;

dopMynumpoBaTb 3anpocbl U MPUMEHNATb pasfMyHble MeTodbl MpWU MOMUCKE M oThope
MHdopMaLmM, He0OXoaMMOW OIS BbIMNOSIHEHNS] Y4eOHbIX 3a4a4 onpeaenéHHoro Tmna;

npuobpeTaTb ONbIT UCMOMBL30BAHUA MHAOPMAaALMOHHO-KOMMYHUKATUBHBLIX TEXHOSOTMIA U
Pa3riMyHbIX MOUCKOBBLIX CUCTEM;

CaMOCTOSITENBHO BbIOMpaTh ONTMManbHy0 hopMy NpeacTaBneHns MHopMaunn (CxXemel,
rpacdbunkn, gnarpammel, Tabnuupbl, pPUCYHKM 1 Apyrue);

Mcrnomnb3oBaTb HayuyHbI S3blK B KayecTBe cpeacTBa npu paboTe €  XMMUYECKON
UHopMaLMen: NPUMEHATb MeXnpeaMeTHble (dusnveckne u maTemMaTUyeckue) 3Hakm U
cnMBOSbI, popmyrnbl, abbpeBmnaTypbl, HOMEHKNATYPY;

ncnonb3oBaTb 1M Npeobpa3oBbiBaTh 3HAKOBO-CUMMBOJSIMYECKNE CPEaCTBa HArfmsigHOCTH.

OBnageHue yHuBepcasribHbIMU KOMMYHUKATUBHbIMU 0eACTBUSAMMU:

3agaBaTb BOMNPOCHI MO CyLecTBY 00CyxaaemMon TeMbl B XO04e Ananora u/vnun guckyccum,
BbiCKasblBaTb uaen, opmynnpoBaTb CBOW MNPEeOSIOKEHUS OTHOCUTENBHO BbIMOMHEHUS
nNpeanoXeHHOW 3agayu;

BbICTynaTb C Mpe3eHTaumen pesynbTaTtoB No3HaBaTeNIbHOW OEeATENbHOCTM, MOMYyYeHHbIX
CaMOCTOSTENbHO WM COBMECTHO CO CBEPCTHMKaMM NPU  BbIMNOMAHEHUN  XUMUYECKOTO
aKCnepumMeHTa, npakTuyeckon paboTbl MO WUCCNELOBaHUID CBOWCTB M3y4aeMblX BeELLECTB,
peanusaumm y4yebHoro npoekta n ¢OpMynMpoBaTb BbIBOAbLI MO pe3ynbTatam MpOoBeAEHHbIX
nccnegoBaHUM NYTEM CorfiacoBaHus NO3uLM B Xoae obCcyXaeHus u obMeHa MHEHUAMU.

OBnageHune yHuBepcasnbHbIMU PerynsaTUBHbIMU [eACTBUSAMMU:

CaMOCTOSATENBbHO MMaHMPOBaTb M OCYLLECTBNATE CBOK MO3HaBATENbHYIO AEATENbHOCTb,
onpegenss eé uenu 1 3agayu, KOHTponupoBaTb M NO Mepe HeoBXOAMMOCTU KOPPEKTUPOBaTL
npegnaraembli anroputM SeNUCTBMIA MPU BbINOMHEHMM YYebBHbIX U nUccnegoBaTenbCkUX 3ajay,
BblGMpaTh Hanbonee apHEKTUBHBIN CNOCOO MX peLLEHNsI C YH4ETOM NOMYYEHUSA HOBbIX 3HAHWI O
BeLecTBax U XMMNYECKNX peakuusx;

OCYLLECTBMATb CaMOKOHTPOMb CBOEW [AedATeNnbHOCTM Ha OCHOBE CcamoaHanusa u
CaMOOLIEHKM.

NPEAOMETHbIE PE3YJIbTATbI



10 KITACC

lMpeameTHble pesynbTaTbl 0OCBOEHNS Kypca «OpraHmyeckas XMMna» oTpaxatot:

ChopMNPOBAHHOCTL MNpPeaCcTaBfEHUA O XUMUYECKOWM COCTaBNAOWEN €eCTECTBEHHO-
Hay4YHOW KapTWHbI MWpa, PONU XMMWUW B MO3HAHUM SBNEHUN nNpupoabl, B HOpMUpoBaHUMK
MbILLNEHUA U KyNbTypbl JIMYHOCTU, €€ (PYHKLMOHANbHOM rpaMOTHOCTM, Heobxoaumown ans
peLeHNa npakTUY4eCcknx 3agad W IKOMOrmyeckn OBOCHOBAHHOIO OTHOLUEHUSI K CBOEMYy
340POBbI0 U NPUPOAHON cpeae;

BfageHne CUCTEMOM XUMUYECKUX 3HaHWK, KOTopas BKOYaeT: OCHOBoMomnarawuwme
MOHATUA  (XMMUYECKMN 3NEeMEeHT, aToM, 3NeKTpoHHaa obonovka artoma, Monekyna,
BaneHTHOCTb, 3MNeKTPOoOTPULATENbHOCTb, XUMUYEcKasi CBA3b, CTPYKTypHas ¢opmyna
(pa3BépHyTass M CoKpalléHHas), MOosfb, MOMspHas Macca, MONSAPHbIN OOBLEM, yrnepoaHbIn
ckenet, yHKUWOHaNbHaA rpynna, pagvkan, W3oMepusi, U30Mepbl, FOMOIIOrMYeckun psga,
romMosnoru, yrnesogopoabl, KACNopoa M asoTcoaepawme CoeavHeHUs, MOHOMeEp, MOonMMep,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYIISIPHbIE COEQUHEHWS); TEOPUN U 3aKOHbI (TEOPUSA CTPOEHUS
opraHmnyecknx BewectB A. M. byrtnepoBa, 3akOH COXpaHEHMs MacCbl BeLIECTB);
3aKOHOMEPHOCTN, CUMBOJSTMYECKUN $3bIK XUMUWU; MMPOBO33PEHYECKNE 3HAHUSA, nexalume B
OCHOBE MOHMMAHUSA MPUYUHHOCTM U CUCTEMHOCTU XUMUYECKUX SBMNEHUN, dakToNorndeckune
CBEdEeHNss O CBOWCTBaX, COCTaBe, MONyvYeHMM M 6e3onacHOM WCMONb30BaHUM BaXKHEWLLMX
OpraHM4yecKux BeLlecTB B ObITY U NpaKTUYECKOW AESATENBbHOCTM YEIOBEKa;

chopMNpPOBAHHOCTb YMEHWI BbISIBINIATb XapaKTepHble NPU3HaKN MOHATUR, YCTaHaBNMBaTb
UX B3aMMOCBSI3b, MCMOJIb30BaTb COOTBETCTBYIOLLME MOHATUS NPU ONMCaHUN COCTaBa, CTPOEHUS
M npeBpaLLeHNin opraHN4eCcknx cCoeanHeHn;

chopMUPOBAHHOCTbL YMEHUA UCMONb30BATb XUMUYECKYID CMMBOJSIMKY AN COCTaBfEHUS
MOJIEKYIISAPHbIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKpPALLEHHOM) POPMY OpraHNYEeCKUX BELLECTB
N YPaBHEHUA XMMWYECKNX peaKkuuih, N3rotaBnmBaTb MOLENM MOSEKYNT OpraHMYeckux BELLECTB
ONS UNAICTPaLMM UX XMMUYECKOro U NPOCTPaHCTBEHHOIO CTPOEHUS;

chopMUPOBAHHOCTb YMEHUIN YCTaHaBNUBATb NPUHAANIEXHOCTb NM3YYEHHbBIX OPraHNYeCcKnx
BELLECTB MO WX COCTaBy M CTPOEHMIO K oOnpefenéHHomy Knaccy/rpynne coeauvHeHun
(yrmeBogopodbl, KUCMOpO4 W as3oTcoaepXalime COeAVHEHMUsl,  BbICOKOMOMEKYNSPHbIE
CoeAuHeHus), gaBaTb MM HasBaHusa Mo cuctematmyeckon HomeHknatype (IUPAC), a Takke
npuBOAUTL TpMBMASbHbIE Ha3BaHUSA OTAESNbHbLIX OPraHMYeCKUX BELLECTB (3TUMEH, MPOMUIEH,
aueTureH, aTUNEeHrnuKkonb, rmuuepuH, deHon, dopmanbaerns, auetanbgervga, mypaBbuHas
KMCNOTa, YKCYCHas KUCroTa, ONleMHoBasi KACMOTa, CTeapuHOBasi KACNOTa, IMoKo3a, OpyKToa3a,
Kpaxman, uennonosa, riavumH);

chopMUpPOBAHHOCTL YMEHUs OonpedensaTb BuAbl XMMWUYECKOW CBSA3N B OPraHUYecKux
COeANHEHNAX (OQNHAPHbIE N KpaTHbIE);

CchopMUPOBAHHOCTL YMEHUS MPUMEHSATH MOSNOXKEHUS TEOPUM CTPOEHUS OpPraHUYecKnx
BewwecTts A. M. bytnepoBa ana o6bACHEHUSA 3aBUCUMOCTMN CBOWCTB BELLECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHMs1 MaCChl BELLECTB;

C(hopMUPOBAHHOCTbL YMEHMI XapakTepu3oBaTb COCTaB, CTPOeHue, dusndecke u
XUMUYECKME CBOMCTBA TUMNUYHbLIX NpeacTaBUTENen pasnnyHbIX KNacCoB OpraHMYeCKnX BELLLECTB
(MeTaH, aTaH, aTWUNeH, nponuneH, auetuneH, Oytaguen-1,3, metunbyTtagmeH-1,3, GeHson,
MeTaHOrM, 3TaHOs, STUMNEHIMUKONMb, MuuepuH, deHon, aueTaneaerna, MmypaBsbuHasg U YKCycHas
KMCROThI, [MIOKO3a, Kpaxman, Luennwonosa, amMMHOYKCYCHast KUCIoTa), WnncTpupoBaTb
reHeTU4eCKyl CBA3b MeXJy HUMWU YpaBHEHUSIMU COOTBETCTBYIOLLMX XMMWUYECKUX peakuui C
NCMonb30BaHNEM CTPYKTYPHbIX hopMyn;

C(hOpMUPOBAHHOCTL YMEHUSI XapakTepms3oBaTb WMCTOYHWKWA YrNeBOAOPOOHOrO ChIpbs
(HeMTb, NMpMpOAHbLIA ras, yromnb), Cnocobbl MX nepepaboTkn M MNpakTU4eckoe npUMeHeHune
NpoAyKTOB nepepaboTky;



ChopMUPOBAHHOCTL YMEHUA NPOBOAUTL BbIYUCAEHUS MO XUMWYECKUM YpaBHEHUSM
(maccbl, 06bEMa, KOnMYecTBa MCXOOHOrO BELeCcTBa UMM NPOoAYyKTa peakumm MO M3BECTHbIM
Macce, 00bEMY, KONUYECTBY OLHOIO M3 UCXOOHbIX BELLECTB UMK NPOAYKTOB peakuun);

chopMUpOBaHHOCTb YMEHUI BNadeTb CUCTEMON 3HaHU 06 OCHOBHbLIX MeToAax Hay4yHoro
NMO3HAHNA, MWCMOMNb3YEMbIX B XUMUM MNPU  U3YYEHUN BELLECTB U XMMUYECKUX SBMEHUIN
(HabnogeHne, wu3MepeHue, IKCNEPUMEHT, MOAENUPOBaHME), WCMOMb30BaTb CUCTEMHbIE
XUMUYECKNE 3HAHUSA AN NPUHATUSA peLleHNn B KOHKPETHBIX XKU3HEHHbIX CUTYaLMsX, CBA3AHHbIX
C BellecTBaMn 1 NX NPUMEHEHKEM;

CchOpPMMPOBAHHOCTb YMEHU cobniogaTh npaBuna Nosfib30BaHNSA XMMUYECKON NOCYyA0N U
nabopaTopHbiM 060pyAOBaHNEM, a Takke npaBuna obpalleHns ¢ BelecTBaMm B COOTBETCTBUN
C VIHCTPYKLMSAMW MO BbIMNOMHEHNIO NabopaToOpHbIX XMMUYECKUX OMbITOB;

chopMUPOBAHHOCTbL YMEHUI MMaHMpPOoBaTb W BbIMOMHATL XUMWYECKUA 3KCNEPUMEHT
(NpeBpalleHnsa opraHM4ecKNX BELLECTB NPU HarpeBaHuu, NnonyvyeHne aTureHa U nsyvyeHue ero
CBOWNCTB, KayeCTBEHHblE peaKkuuMM OpraHMYecKMx BeLLecTB, JAeHaTypauus ©OenkoB npwu
HarpeBaHuu, LBETHblE peakuun 6enkoB) B COOTBETCTBMM C NpaBuiiaMym TEXHUKM Be3onacHoCTu
npu obpaleHnn ¢ BellectBaMmm 1 nabopaTtopHbiM 060pyaAOBaHNEM, NPEACTaBNATb pe3ynbTaTbl
XMMUYECKOrO 3KCMepuMeHTa B (OopMe 3anncu ypaBHEHWN COOTBETCTBYIOLLMX peakumi u
hopmynMpoBaTh BbIBOAbI HA OCHOBE 3TUX pPe3yrbTaToB;

CPOPMNPOBAHHOCTb YMEHUN KPUTMYECKN aHanmM3anpoBaTb XMMUYECKY WHdOopMaLumio,
nony4aemMyto 13 pasHbiX MICTOYHUKOB (CpeAcTBa MaccoBoOr MHpopMaummn, IHTepHET n apyrux);

COpPMMPOBAHHOCTb yYMeHW cobniogaTte npaBuna 3JKOSOrMYeckn uenecoobpasHoro
nosefeHna B OblTy M TPYAOBOW AEATENbHOCTM B LENAX COXpPaHEHWUs CBOEro 340pOBbs W
OKpY>KatoLLen NpupoaHON cpefbl, 0CO3HaBaTb OMNACHOCTb BO3AEWCTBMS HA KMBbIE OPraHuU3Mbl
ornpedenéHHbIX OpraHMYyeckMx BeLwlecTB, MoHMMasi cmbici nokasatensa [MOK, noacHaTe Ha
npymMmepax cnocobbl YMeHbLUEHNSA U NPeAoTBPaLLEHNSA X BPeOHOro BO3AENCTBMSA Ha OpraHu3mM
yenoBseka;

Ansa obyyarLlmxca ¢ orpaHMYeHHbIMU BO3MOXHOCTAMWU 340POBbS: YMEHUE MPUMEHSATb
3HaHWs1 06 OCHOBHbIX AOCTYMHbLIX METOA4AaX NO3HAHMSA BELECTB Y XMMUYECKNX SBNEHWUN;

ana cnenbix 1 crnaboBmadawmx o0yvaloLlmMXCca: YMEeHWe MCnonb3oBaTb penbedHo-
TOYeYHyto cnctemy ob6o3HaveHmn J1. Bpanna ansa sannucu Xmmmndecknx doopmyin.

11 KNNACC

MpeameTHble pesynbTaTbl OCBOEHUSA Kypca «OOwas u HeopraHuveckass XUmUs»
oTpaxator:

ChopMUPOBAHHOCTb NPeacTaBfeHUA: O XUMUYECKOW COCTaBNSIOWEN €CTECTBEHHO-
Hay4YHON KapTWHbI MWpa, PONN XMMWUW B MO3HAHUM SBNEHWM Npupoabl, B HOpMUpoBaHUMK
MbILUNEHNS W KYNbTYpbl JNIMYHOCTU, €€ (PYHKUMOHANbHOW rPaMOTHOCTKU, Heobxoaumon Ans
pelweHns npakTUYeckux 3agad M IKonormdeckn OOOCHOBAHHOrO OTHOLUEHMS K CBOEMY
3[0POBbI0 U NPUPOAHON cpeae;

BfageHne CUCTEMOM XUMUYECKUX 3HAHWW, KOTopas BKOYaeT: OCHOBoMomnarawuwme
NOHATUS (XUMUYECKMIA SNIEMEHT, aTOM, U30TOM, S-, p-, d- 9NeKTPOHHbIE opbuTann aTtomMoB, UOH,
MOfeKyna, Mofb, MOMSPHbIA OOBLEM, BaNEHTHOCTb, JMEKTPOOTPULATENbHOCTL, CTEeneHb
OKUCMEHUs, XMMUYecKasi CBA3b (KOBaneHTHas, WOHHadA, MeTannuyeckas, BOAOPOOHas),
Kpuctannuieckas  peléTtka, Tunbl XMMWUYECKMX  peakunin, pacTBop, SNEKTPONuTHI,
HE3NEKTPONNTLI, 3NEKTPONUTMYECKaa AMccoumaunsl, OKACIIUTENb, BOCCTAHOBUTESb, CKOPOCTb
XUMUYECKON  peakumn, XUMUYECKoe  paBHOBECUE); Teopunm U 3aKOoHbl  (Teopus
AMNEKTPONUTMYECKON auccoumnaumm, nepuogmdeckmn 3akoH [. W. MeHpeneeBa, 3akoH
COXpPaHEHUs1 MacCbl BELWECTB, 3aKOH COXPAaHEHUs N NpeBpalleHnss SHEPTUN MPU XMMUYECKUX
peakuusax), 3aKOHOMEPHOCTU, CUMBONUYECKUA $A3bIK XUMWUKW, MUPOBO33PEHYECKME 3HaHWS,



nexawpe B OCHOBE MOHUMAHUA MPUYMHHOCTM U  CUCTEMHOCTU XUMUYECKUX SIBNEHUN,
dakTonornyeckne cBeaeHns o CBOMCTBax, cCoctare, NonydeHnn n 6esonacHoM UCnonbL3oBaHUn
BaXKHENLUNX HEOPraHNYEeCKMNX BELLECTB B ObITY 1 MpakTUYeCKon AeATeNbHOCTU YenoBekKa;

ChopMUPOBAHHOCTb YMEHWI BbISIBNATL XapakTepHble NPU3HaKu NOHATURN, yCTaHaBNMBaTb
X B3aMMOCBSI3b, UCMOMb30BaTb COOTBETCTBYIOLME MOHATUS MPU ONUCAHUU HeOopraHUYecKuX
BELLECTB N NX NpeBpaLLeHui;

ChopMUPOBAHHOCTL YMEHUA UCMOMb30BaTh XUMUYECKYID CUMBOMWKY ANA COCTaBneHUs
dopMyn BelecTB U YpaBHEHUA XUMWUYECKUX peakuuin, CUCTeMaTUYECKyldD HOMeEHKNnaTypy
(IUPAC) n TpuBManbHble Ha3BaHUSA OTAENbHbIX HEOpPraHWYeckux BeLlecTB (yrapHbln ras,
yrnekucnbeld ras, amMmMmuak, rawéHas u3BecTb, HerawéHas U3BeCTb, NMUTbeBasl cofa, MUPUT U
Apyrve);

ChopMUPOBAHHOCTL  YMEHWN ornpedendTb BaneHTHOCTb WM CTEeNeHb  OKUCMEHUS
XUMUYECKUX 3JIIEMEHTOB B COEAUHEHUAX pPasfMYHOro CcocTaBa, BUL XUMUYECKOW CBA3U
(koBaneHTHas, NOHHAsA, MeTannuMyeckasi, BOOOPOAHas) B COEAMHEHUSAX, TUMN KpUCTanamyecKom
PEWETKM KOHKPETHOro BewecTBa (aTOMHas, MONEKYNApHas, WOHHas, MeTannuyeckas),
XapakTep cpeabl B BOAHbIX pacTBOpPax HEOPraHNYeCKnx CoeaUHEHNI;

CchOpPMMPOBAHHOCTb YMEHUIN YCTaHaBNMBATb NPUHALIEXHOCTb HEOPraHNYeCKUX BELLIECTB
Mo MX COCTaBy K onpefenéHHomy Knaccy/rpynne coeguHeHun (MpocTble BellecTBa — meTansbl
N HemeTansbl, OKCUAbl, OCHOBAHWS, KUCIOTbI, aM(OTEepPHbIE rMOPOKCUAbI, CONK);

CPOpMNPOBAHHOCTb YMEHUW packpbiBaTb CMbICT nepuogudeckoro 3akoHa . W.
MeHoeneeBa W OEeMOHCTPUPOBaTb €ro  CUCTEMATU3MPYIOLLYHO, OOBACHUTENbHYD U
NPOrHOCTUYECKY0 (PYHKLUN;

COPMMPOBAHHOCTb  YMEHWUA  XapaKkTepu3oBaTb JNEKTPOHHOE CTpOeHMe aTOMOB
XUMNYECKMX anemMeHToB 1—4 nepuogos lNeprogndeckon cUCTEMblI XMUYECKNX anemeHTos . U.
MeHpgeneeBa, uCnonb3ys MNOHATUS «S-, P-, d-ONEKTPOHHLIE oOpbuTanm», «3HepreTuyeckue
YPOBHUY», OBBACHATL 3aKOHOMEPHOCTU W3MEHEHWUSI CBONCTB XUMMUYECKUX JMEMEHTOB U WX
coefMHEHUIN NO nepuogam 1 rpynnam Nepmognyeckon CUCTEMbI XUMUYECKNX anemMeHTos [1. U.
MeHpeneeBa;

chopMUPOBAHHOCTbL YMEHUN XapakTepmsoBaTb (ONUCbIBaTb) O6OLWIME XUMUYECKMEe
CBOWCTBA HeOpraHMYyecKMX BeLLUEeCTB pasfuyHbIX KIaccoB, MOATBepXAaTb CyLlecTBOBaHWE
reHeTMYeCKOM CBHA3M MeXAy HeOopraHMyeckMmMmn BellecTBaMuM C  MOMOLLBIO  ypaBHEHWUN
COOTBETCTBYIOLUNX XUMUYECKNX peaKL;

CchopMUPOBAHHOCTb YMEHNSA KnaccuuumnmpoBatb XUMUYECKME peakumm No PasfnyHbIM
npusHakam (4Mcny u COCTaBy pearvpyrowmnx BewecTB, TennoBoMy 3addekTy peakuumu,
N3MEHEHMIO CTEMEHEN OKUCINEHNS ANIEMEHTOB, 0OPaTUMOCTM peakLmm, y4acTuo kKatanmsartopa);

ChopMUPOBAHHOCTb YMEHMWI COCTaBIMATb YPABHEHNSA peakumi pasnuyHbiX TUMOB, MOSHbIE
N COKpalLEHHblE YpaBHEHUS peakumMii MOHHOrO oOMeHa, yunTbiBasi YCroBus, MPU KOTOPbIX 9TH
peakuun nayTt 4o KoHua;

ChopMUPOBAHHOCTL YMEHUI NPOBOAUTL peakuuu, NoaTBep)KaalLlme KadeCTBEHHbIN
COCTaB pPasfMyHbIX HeopraHM4yecKMx BeLecTB, pacrno3HaBaTb OMbITHbIM MYyTEM WOHBbI,
NPUCYTCTBYHOLLNE B BOAHbLIX pacTBOpax HEOPraHNYEeCKNX BELLLECTB;

ChopMUPOBAHHOCTb YMEHUI pacKpbiBaTb CYLLHOCTb OKUCIUTENbHO-BOCCTAHOBUTEMBHbIX
peakuuin NocpeacTBOM COCTaBMEHNS 3NEKTPOHHOro banaHca aTuX peakumi;

CchOpPMMPOBAHHOCTb YMEHUIN OOBACHATL 3aBUCUMOCTb CKOPOCTM XUMMUYECKOM peakuun oT
pasfnMyHbIX (PaKTOPOB; XapakTep CMELLEHUs XMMUYECKOro paBHOBECUS B 3aBUCUMOCTU OT
BHeLLHero Bo3genctaums (NpuHumn Jle WaTtense);

C(hOpMUPOBAHHOCTL YMEHUI XapaKTepusoBaTb XUMUYECKME MpPOLeCcChl, fexalive B
OCHOBE NPOMbILLUNIEHHOIO MOMYyYEeHUS CEPHON KUCMNOTLI, amMuaka, a Takke chopMMUPOBaAHHOCTb
npeacTtaBneHnn o6 obLWMX Hay4vHbIX MPUHLMNAX W 3KOMOrMdeckux npobrnemax XMMUYecKoro
npon3BoACTBa;



C(hoOpMUPOBAHHOCTL YMEHUI NPOBOAUTL BbIYMCIIEHUS C UCMOMb30OBAHWEM MNOHATUS
«MaccoBasd [OoNsA BelwecTBa B pacTBope», OObEMHbIX OTHOLUEHMIA ra3oB MpPU XUMUYECKUX
peakumnsax, Maccbl BellecTBa unm obbEmMa rasoB no M3BECTHOMY KONMUYECTBY BeLLecTBa, Macce
unm obbLEMY O4HOro M3 Y4acCTBYIOLLNX B peakumn BellecTB, TENNoBoro addekrta peakuumn Ha
OCHOBE 3aKOHOB COXpaHEHUs1 MaccChbl BELLLECTB, MpeBpaLleHNs U COXPaHEHNS IHePruu;

CchOpMMPOBAHHOCTb YMEHU cobniogaTh npaBmia Nofib30BaHNSA XMMUYECKON NOCYyL0N U
nabopaTtopHbiM 060pYyAOBaHNEM, a Takke NpaBuna obpalleHns ¢ BelecTBaMm B COOTBETCTBUM
C VIHCTPYKLMSAMU MO BbINOMHEHNIO NabopaToOpHbIX XMMUYECKUX OMbITOB;

C(hopMUPOBAHHOCTL YMEHUI MMaHMpPOBaTb W BbIMOMHATL XUMWYECKUA 3KCNEPUMEHT
(pasnoxeHue nepokcuaa BoOAOpoOOa B NPUCYTCTBUM KaTanu3aTopa, onpeneneHwe cpeabl
pacTBOPOB BELLECTB C MOMOLLBI YHUBEPCAbHOIO UHAMKaTOpa, BUSHUE pasriMyHbIX (dakTopoB
Ha CKOPOCTb XMMMWYECKOW peakuun, peakuum WOHHOro obMeHa, KayeCTBEHHble peakuun Ha
cynbdaTt-, kapboHaT- U XNopua-aHNOHbI, H8 KAaTUOH aMMOHUS, PeELLUEHNE IKCNepPUMEHTaNbHbIX
3aga4y no temam «MeTtannbl» M «HemeTannbi») B COOTBETCTBUM C MpaBUNaMn TEXHUKM
GesonacHocT npu obpaweHun ¢ BewectBamMn U nabopaTopHbiM  0BOpyAOBaHUEM,
NpeacTaBnAaTb pes3ynbTaTbl XMMUYECKOTO 3JKCNEPUMEHTa B (OpME 3anucu ypaBHEHWUW
COOTBETCTBYIOLMNX peakumii 1 opMynmpoBaTh BbIBOAbI HA OCHOBE 3TMX Pe3ynbTaToB,;

CHOPMNPOBAHHOCTb YMEHUN KPUTMYECKN aHanmM3anpoBaTb XMMUYECKY WHdOpMaLmio,
nony4aemMyto 13 pasHbiX MICTOYHUKOB (CpeAcTBa MaccoBOM KOMMYHMKauun, IHTepHeT n apyrux);

COpPMMPOBAHHOCTbL yYMeHW cobniogaTte npaBuna 3JKOMOrMYeckn uenecoobpasHoro
nosefeHna B OblTy M TPyAOBOW AEATENbHOCTM B LENAX COXpPaHEHWUs CBOEro 340pOBbs W
OKpy>KatoLLen NpupoaHON cpefdbl, 0CO3HaBaTb OMNACHOCTb BO3AEWCTBMS HA KMUBbIE OPraHM3Mbl
onpefenéHHbIX BELWECTB, NOHUMas cMbicn nokasartensa MNOK, noscHsATe Ha npumepax cnocobbl
YMeHbLUEHMS U NpeaoTBpaLLeHNs NX BpegHOro BO3OeNCTBUS HA OpraHM3m YernoBeka;

Ana obyyalLmxca ¢ orpaHMYeHHbIMU BO3MOXHOCTAMWU 300POBbS: YMEHWE MPUMEHSATb
3HaHMs1 06 OCHOBHbIX AOCTYMHbLIX METOA4AX NO3HAHMS BELECTB Y XMMUYECKNX SABNEHUN;

ana cnenbix 1 crnaboBmadawmx o0yvaloLlmMXca: YMeHWe UCnonb3oBaTb penbedHo-
TOYeYHyto cuctemy ob6o3HaveHunn J1. Bpanna ansa sanncu XMmndecknx doopmyin.



TEMATUYECKOE NNAHUPOBAHUE

10 KINACC
KonunyectBo yacoB SNeKTPOHHbIe
Ne K n (undppoBblie)
|y HavmenoBakve pasnenos u Tem nporpamme Beero OHTpOIbHbLIe PaKTHNeCK | ebazoBaTenbHLIE
n paboThbl me paboTbl P
pecypchbl
Paspen 1. TeopeTnyeckne 0CHOBbI OPraHU4YeCKoOM XMMUU
11 MpeomMeT opraHn4eckom xmmmnn. Teopnsa CTpoeHus 3 0 0
) opraHuyeckux coegnHeHuin A. M. bytneposa
Wtoro no pasgeny 3
Paspen 2. Yrnesogopoabl
2.1 MpenenkeHble yrneBoAopoabl — ankaHbl 2 0 0
29 HenpegenbHble yrneBoaopoAbl: ankeHbl, ankagueHsi, 6 0 1
) anKuHbI
2.3 ApomaTunyeckne yrnesogopoabl 2 0 0
24 MpupoaHbIE UCTOYHMKM YINIEBOAOPOOOB U UX 3 1 0
) nepepaboTka
WToro no pasgeny 13
Paspen 3. Kucnopoacoaepxawme opraHm4eckme coeguHeHus
3.1 CnupTbl. ®eHon 0
3.2 Anbpernabl. Kap6oHoBble kncnotel. CnoxHble agoupbl
3.3 Yrnesogbl 0
WToro no pasgeny 13
Paszgen 4. AsoTtcogepxalime opraHM4eckme coeguHeHust
4.1 AMWHBI. AMVHOKMCIOTBI. Benkn 3 0 0
Wtoro no pasgeny 3

Pazpen 5. BbicokomonekynsipHble coeauHeHuUsi




5.1 Mnactmacchkl. Kay4vyku. BonokHa 2
UToro no pasgeny 2
OBLEE KOJIMYECTBO YACOB MO NMPOrPAMME 34




11 KINACC

KonuyecTBO YyacoB

OnNeKTPOHHbIe

N7 HammeHoBaHMWe pa3fenoB v TemM NPorpaMmbl Beero KoHTponbHble | TMpakTuyeckue (LI6M¢pOBbIe)
n/n paboTh paboThI obpa3soBaTtenbHble
pecypchl
Pazpgen 1. TeopeTuiyeckue OCHOBbl XMMUU
CTtpoeHune atomos. Nepnoanyeckmii 3aKoH U
1.1 Mepuoanyeckasn cuctema XMMMYECKNX afiemeHToB [. 3 0 0
. MeHpeneeBa
1.2 CTtpoeHue BewiectBa. MHoroobpasue BellecTs 4 0 0
1.3 Xnmuyeckune peakumm 6 1 1
WUTtoro no pasgeny 13
Pazpgen 2. HeopraHnyeckas xumus
2.1 MeTtannsbl 6 0 1
2.2 HemeTtannsbl 9 1 1
2.3 CBsi3b HEOPraHNYEeCKNX N OPraHNYeCKNX BELLIECTB 2 0 0
Wtoro no pasgeny 17
Paspgen 3. Xumuna n XXusHb
3.1 ‘ XUMUS N XKN3Hb 4 0 0
WUTtoro no pasgeny 4
OBLLEE KOJIMHECTBO YACOB 110 NMPOrPAMME 34 2 3




NOYPO4YHOE NNAHUPOBAHUE

10 KINNACC
KonunyectBo 4yacoB SneKTPOHHbIe O6opynosatue
Ne [aTa uNthpoBbIE LleHTpa «Touka
n/n Tema ypoka Bcero Kontponhbt | Mpakrusecku M3yuyeHusi obGpasoBaTenbH pocTa»
e paboTbl e paboThbl
ble pecypchbl
lNpeomeT opraHN4eckon XumMmn, eé
1 BO3HWKHOBEHWE, pa3BuThe U 1
3HayeHue
Teopusa cTpoeHUs opraHN4ecKnx
2 coeguHeHnn A. M. bytneposa, eé 1
OCHOBHbIE NOSIOXKEHMS
MpeacTtaeneHme o knaccudukaumum
OpraHM4YecKkmnx BeLecTB.
3 HomeHknaTypa (cuctemaTtudeckas) um 1
TPUBManbHble Ha3BaHUA
OpraHMyecKkmnx BeLecTs
Lindpposas
4 AnKaHbl: COCTaB U CTpOeHMe, 1 XnMmun4eckas
rOMOSIOrNYECKnin psig nabopatopwus
«Releony
5 MeTaH n aTaH — npocTenLme 1
npeacTaBuUTENN ankaHoB
Lindposas
6 AnKeHbl: COCTaB U CTPOEHME, 1 XUMnyeckas
CBONCTBA nabopatopwus
«Releony
7 OTuneH n nponuneH — npocTtenwine 1
npeacTaBUTENN ankeHoB
8 MpakTnyeckas pabota Ne 1. 1 1 Lincdpposas




«lMony4yeHne aTuneHa n n3yyeHne ero
CBOMNCTBY»

XMuyeckas
nabopaTopus
«Releony»

AnkagueHol. bytagnen-1,3 u
meTunbytagueH-1,3. MNMonyyeHune
CUHTETUYECKOro Kayyyka 1 pe3uHbl

10

AnKMHbI: cOCTaB M 0OCOBEHHOCTH
CTPOEHUs, TOMOSIOTMYEeCKUn pAa.
AueTuneH — npocTenLni
npegcrasuTerb arkUHOB

11

BblumcneHus no ypaBHeHUto
XMMUYECKOWN peakLmm

12

ApeHbl: 6eH30n 1 Tonyorn.
TOKCMYHOCTb apeHoB

13

"eHeTMYeckasa cBA3b yrnesoaoponos,
npnHagnexawmx K pasin4HbiM
Kimaccam

14

MpupoaHblE NCTOYHMKM
yrneBoAOpOAOB: NPVPOAHbINV ra3 u
nonyTHble HedpTAHbIE rasbl, HedTb U
NpoayKTbl €€ nepepaboTku

15

MprpogHbIe NCTOYHMKM
yrneBoAOpPOAOB: NPUPOAHbIN ra3 n
nonyTHble HeTAHbIE rasbl, HePTb U
NpoayKTbl eé nepepaboTkm

16

KoHTponbHas paboTa no pasgeny
«Yrnesogopoabl»

17

MpenenbHble 0AHOATOMHbIE CNMPTbI:
mMeTaHon v aTaHon. BogopoaHas
CBSA3b

Lndpoas
XMmMunyeckas

nabopaTopus
«Releony




MHoroaTomHbIe CnnpThl:

18 STUNEHITIMKONb U MMULEepuH
_ Lndgposas
deHon: cTpoeHne MoneKkynbl, ) XAMUYECKAS
19 dumsmyeckne n XMuMmmn4eckne CBOMCTBa, nabopaTtopus
npumMeHeHne «Releon»
20 Anbgerngbl: opmanbgerng u
auetanbgerng. ALeToH
OOHOOCHOBHbIE NpeaenbHble
21 KapOOHOBbIE KNCNOTbI: MypaBbMHas n
YKCyCHas
Lindppoas
|_|paK'I:VIHeCKaFI paboTa Ne 2. ) XMUYECKas
22 «CBocTBa pacTBopa yKCyCHoOm naGopatopusi
KMCNOThI» «Releons
Lingpposas
CteapuHoBas 1 onemHoBasi KUCMOThl, XAMMAYECKas]
23 Kak npencraBUTEN BbICLUNX
nabopaTopus
KapbOHOBbIX KUCNOT «Releon»
o4 Mbina kak conu BbICLIJVI)S KapBOHOBbIX
KUCIOT, UX MoloLlee OeNCTBMe
Lngposas
CnoxHble ahmpbl kKak MPON3BOAHbIE XAMUYECKaS
25 kapboHOBLIX kKMcnoT. M'maponna
nabopatopwus
CNOXHbIX 3PMpPOB «Releon»
26 Kupsbl: rvaponus, npyuMmeHeHue,
fduonornyeckas porib XXMpoBs
YrneBoabl: CocTaB, Knaccudukaums.
27 BaxHenwune npeacraBuTenu:
rnoKo3a, PpykTo3a, caxaposa
28 Kpaxman v uenntonosa Kak




NpUpoaHbIe NoNMMepbI

KoHTponbHas pa6oTa no pasgeny

29 «Kncnopopgconepxatiue 1
OpraHvyeckne coeanHeHnsa»
Lingpposas
. Xnmmyeckas
30 AMWHbI: METUNAMWH U aHWUNNH 1 naGopatopusi
«Releon»
Lindpoas
AMMHOKNCNOTLI Kak aMmdOTEpPHbIE T
31 opraHumyeckue coeHeHNs, nx 1 naGopaTopus
Buonornyeckoe 3HadeHuve. MentTuagpl «Releony
39 bernku kak npupogHbie 1
BbICOKOMOJSIEKYNSIPHbIE COEANHEHNS
33 OCHOBHbI€ NOHATUSA XUMUK ) 1
BbICOKOMOSEKYNSAPHbLIX COeAMHEHUN
OcHoBHbIE MeTOAbI CMHTE3a
34 BbICOKOMOJIEKYSISIPHbLIX COEAUHEHWI. 1

MnacTtmaccel, Kay4yKu, BOJIOKHa

OBLIEE KOJIMYECTBO YACOB N0
NMPOrPAMME

34




11 KINACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

KoHTporbHble

Bcero
paboThbl

MpakTnyeckune
paboThbl

Oarta
n3yyeHus

OneKTpPOHHbIe
uudcpoBble
obpasoBaTtenbHble

pecypchbl

O6opynoBaHue
LleHTpa «Touka
pocTa»

XUMU4eckmn anemMeHT. AToMm.
OneKTpoHHas KoHdUrypaumsi
aToMoOB

Nepuoanyecknin 3aKoH n
Mepuoanyeckasn cncrema
xmmMmmnyeckmx anemenTos [1. U.
MeHpeneeBa, nx cBa3b C
COBPEMEHHOWN Teopnen
CTPOEHMUs1 aTOMOB

3aKOHOMEPHOCTN N3MEHEHMS
CBOWCTB XMMMYECKNX
3IIEMEHTOB U UX COeaNHEHNN
no rpynnam n nepuogam.
3HauyeHne NnepnoanyecKoro
3aKOHa N CUCTEMbI XUMUYECKUX
anemenTOoB [1.1. MeHpoeneesa
B pa3BUTUM HayKn

CTpoeHune BeLlecTBa.
Xnmunyeckas cBs3b, €€ BUAbI;
MexaHn3mbl obpa3oBaHus
KOBaneHTHOW CBA3MN.
BopopoaHas cBs3b

BaneHTHOCTb.
OneKkTpooTpULATENBHOCTb.
CTteneHb OKUCNEeHUs.




BelecTBa MONEKynapHoOro u
HEMOMEKYNAPHOro CTPOEHUs

MoHsATME 0 AncnepcHbIX
cuctemax. ICTUHHBbIE 1
KONMouaHble pacTBOpbI.
MaccoBasi gons BellecTBa B
pacTBope

Knaccudpukaums m
HOMeEHKNaTypa
HeopraHM4YeCcKknx CoeANHEHUN.
eHeTu4eckas cBA3b
HeopraHM4ecKknx BeLLECTB,
pas3nn4YHbIX KnaccoB

Knaccudukaumst XMMmn4eckmx
peakuui B HEOpraHM4Yeckom n
OopraHM4yeckon XMmmnn. 3akoH
COXpaHeHUs Maccbl BELLECTB;
3aKOH COXpaHeHUs n
npeBpaLLeHns 3Heprum npu
XUMUYECKNX peakLmsaxX

CKopocCTb peakumm.
O6paTumble peakuumn.
XumMmmnyeckoe pasHoBecue

10

MpakTnyeckas paboTa Ne 1.
«BnuaHve pasnnyHbix
haKkTOpOB Ha CKOPOCTb
XUMWYECKON peakunum»

Lindpposas
X“Munyeckas

nabopatopus
«Releon»

11

OnekTponuTnyeckas
avccoumauus. MNMonatme o
BOAOpPOAHOM nokasaTtene (pH)
pactBopa. Peakumn NoHHOro

Lincpposas
XnMmnyeckas

nabopatopus
«Releony»




obmeHa. N'mpgponuna
OpraHM4yeckux u
HeopraHN4Yeckux BeLLecTB

12

OkncnutensHo-
BOCCTaAHOBUTENbHbIE peakLun.
MoHsTMe 00 anekTponuae
pacnnaBoB 1 pacTBOPOB Conel

13

KoHTponbHasa pabota no
pasgeny «TeopeTunyeckue
OCHOBbI XUMUN»

14

MeTannsl, X NONoXeHue B
lMNepuoanyeckon cucteme
Xummyeckux anemeHtos . U.
MeHpeneeBa n ocobeHHOCTU
CTpoeHust atomoB. ObLne
dm3amnyeckne cCBonCTBa
MeTannos

Lndbposas
XnuMmyeckas

nabopatopus
«Releony

15

CnnaBbl MeTannos.
OneKTpoXMMn4ecknin psg
HanpsKeHW MeTannos

16

XuMunyeckme CBOMCTBa
Ba)KHEWLLMX MeTanmnos
(HaTpui, Kanuin, KanbLWN,
MarHum, antoMUHURN) N NX
coeVHEHUN

Lindbposas
XnuMmyeckas

nabopatopus
«Releon»

17

XumMmnyeckue cBOMCTBa Xpoma,
Mean N NX coeanHeHNin

18

XMmnyeckme cBoMCTBa LIMHKA,
»Kenesa n nx coeguHeHun

19

MpakTnyeckas paboTa Ne 2.
"PewweHne

Lincpposas
XnMmnyeckas




3KCNepuMEHTarbHbIX 3agad no
Teme «Metannbi»"

nabopatopus
«Releony»

20

HemeTannbl, UX NONOXeHue B
MNepuoanyeckon cucteme
Xummyeckux anemeHtos [1. U.
MeHaeneeBa n 0cobeHHOCTH
CTPOEHNs aToMOB

21

dunsnyeckme cBOMUCTBA
HemeTannos. AnnoTponus
HemeTannoB (Ha npumepe
Kncnopoga, cepbl, bocgopa n
yrnepoga)

22

Xumuyeckme ceoncTBa
rarnoreHoB, cepbl N Ux
coeuVHEHUN

23

XunmMmunyeckue cBoKrcTBa a3oTa,
¢ocodpa 1 nx coeguHeHnn

Lincpposas
XMunyeckas

nabopatopus
«Releony»

24

XnmMmuyeckme ceoncTBa
yrnepoaa, KpeMHus 1 nx
coeNHEeHUN

25

MpyMmeHeHne BaXXHENLINX
HemMeTansnoB 1 UX COeANHEeHNN

26

O606LweHne n
cuctemaTtmsauus 3HaHuUm no
Teme «HemeTtannbiy.
BbluncneHus no ypaBHeEHUSM
XUMWYECKMX peakLmi n
TEPMOXMMUNYECKME PACHETHI

27

MpakTnyeckas paboTa Ne 3.

Lindbposas




«Pelwenne
aKcnepumeHTanbHbIX 3agad no
Teme "HemeTannbl"»

XnMmnyeckas
nabopatopus
«Releony»

28

KoHTponbHasa paboTta no
Temam «MeTtannbi» n
«HemeTannbi»

29

HeopraHuyeckne un
OpraHM4YecKkmne KUCnoTbl.
HeopraHuyeckue u
opraHu4yeckne OCHOBaHUA

30

AMdOTEpPHbIE HEOpPraHuyeckue
N OpraHn4eckne coeguHeHus.
eHeTn4yeckas CcBA3b
HeopraHN4yeckux un
OpraHVyecKmnx BeLecTs

Lndbposas
XnuMmyeckas

nabopatopus
«Releony

31

Ponb xumnn B obecneveHmnm
3KOJTOrMYEeCcKon,
3HEepreTM4eCcKon 1 NULLEeBoOm
BGesonacHoCTH, pasBuUTUmK
MeanLMHbI

32

MpeacTtaeneHus 06 odLWmMX
Hay4YHbIX NPUHLMNax
NPOMBILLSIEHHOIO NOMy4YeHUs
Ba)KHENLLMX BELLECTB

33

UenoBek B MMpPE BELLECTB 1
mMaTepuanos

34

Xnmusa n 300poBbe YeroBeka

OBLEE KONMMYECTBO YACOB IO
NMPOrPAMME

34




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUATbI ANA YYHEHUKA

 Xumus, 10 knacce/ Pyasutuc I'.E., ®enbgman &.I., AKunoHepHoe obLiectBo «M3pgaTenbcTBo

«lpocBeLlueHne»

* Xumus, 11 knacc/ Pyasutuc I.E., ®enbamaH .17, AkumnoHepHoe obuiectBo «3gaTenscTBo

«lMpoceeLueHney|

METOOANYECKUE MATEPUAINDbI ANA YYUTENA
MeTtog nporpamma rno xumum 10-11 knacc

MHCTpyKUMA No ncnonb3oBaHmio Lndgposoro obopyanoeanusa LieHTtpa «Touka pocTtay

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbIl U PECYPCblI CETU UHTEPHET

LUOC mos wkonal

Lndpposoe obopyaoBaHue LieHTpa «Toyka pocta»









