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1. NOACHUTEJIbHAA 3AMNCKA

Mporpamma  obweobpa3oBaTtenbHON  y4ebHOM  AUCUMNIUHBL  «XUMUSI»
npegHasHayeHa ANa u3ydeHuss B obpasoBaTerbHbIX OpraHu3auusix, peanusyroLmnx
obpasoBaTenbHy0 NporpamMmmy cpefHero obuwero obpasoBaHust B Npefenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTensHon nporpammbl CIMO (OMNMOM CMO) Ha
6a3e ocHOBHOro obuiero o6pasoBaHnst Npu NOArOTOBKE CNELManMCTOB CPeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpas3oBaHus, NpeabsaBNAeMbIX K CTPYKType, COAEpPXaHU0 1 pesynbTataMm OCBOEHUS
yyebHon pgucumnnuHbl, ¢ ydetoMm [lpumepHoOM OCHOBHOM 06LeobpasoBaTenbHOM
nporpamMmmbl cpegHero obuiero obpasoBaHus.

CopepxaHune nporpaMmmbl 06LeobpaszoBaTenbHON y4eOHOM ANCUMNNNHDI
«X1UMUA» HanNpaBreHO Ha SOCTUXKEHNE CriefyolWwmnX Lenen:

- dopmupoBaHue npeacTaBneHUn: O MaTepuanbHOM efuHCTBE  Mupa,
3aKOHOMEPHOCTAX U NO3HABAEMOCTU SBNEHWA NPUPOAbl, O MEcTe XUMUM B CUCTEME
€CTECTBEHHbIX HayK M eé Befyllen ponn B obecnevyeHum YCTOMYMBOTO pPa3BUTUS
YyenoBeyecTBa: B pelueHMM Npobrem 3SKONOrmyYecKkom, IHepreTMHecKoM M MuLEeBOW
GesonacHoCTM, B pasBUTUM MeOULMHbI, CO3[4aHMM HOBbIX MaTepuarnoB, HOBbIX
WCTOYHMKOB 3Heprun, B obecneyeHun paumoHanbHOro npupoaonofb30BaHNA, B
HPOpPMMPOBaAHNN MUPOBO33PEHUS U OBLLEN KyNbTypbl YerioBeKa, a Takke 3KONOrmyecku
0060CHOBaAHHOMO OTHOLLEHUS K CBOEMY 3[00POBbIO M NPUPOLHON Cpeae;

- OCBOEHWE CUCTEeMbl 3HaHWUW, Nexawmx B OCHOBE XMMUYECKOW COCTaBnAOLLEN
€CTECTBEHHO-HAy4YHOW KapTUHbI MMpa: PyHOAMEHTanNbHbIX MOHATUN, 3aKOHOB M TEOPUIA
XUMUKN, COBPEMEHHbIX MPeACTaBneHnn O CTPOEHUU BeLLeCTBa Ha pasHblX YPOBHSX —
aTOMHOM, WOHHO-MOSIEKYNAPHOM, HAOMOSEKYNAPHOM, O TepMOAMHAMWUYECKUX W
KMHETUYECKNX 3aKOHOMEPHOCTAX MNPOTEKAHUS XUMUYECKUX peakuuin, O XUMUYECKOM
paBHOBECMM, pacTBOpax W AUCMNEPCHbIX cCUcTeMax, 06 OOLMX HayYHbIX NPUHLMNAX
XMMUYECKOro NPon3BOACTBA;

- hopmupoBaHme y obyyatoLmMxcsi 0CO3HAHHOIO NOHMMaHWs BOCTPeBOBaHHOCTH
CUCTEMHbBIX XUMMUYECKUX 3HaHUM AN OOBbSACHEHWUS KIYEeBbIX uaen U npobrem
COBPEMEHHON XMMWUW, O OOBACHEHUA WM MNPOrHO3MPOBAHWUA SIBIIEHUN, UMELLMX
€CTEeCTBEHHO-Hay4HY0 Npupoay; rPaMOTHOro peLleHns npobnem, CBA3aHHbIX C XUMUER,
NPOrHO3NPOBaHMA, aHanmM3a M OUEHKM C MNOo3nuunh 3Komorndeckonm 6Ge3onacHoOCTU
nocneacTevi ObITOBOM U MPOU3BOACTBEHHOW AEATENbHOCTM YenoBeka, CBA3AaHHOW C
XMMUYECKNM NPON3BOACTBOM, UCNOSb30BaHMEM 1 NepepaboTKoW BELLECTB;

- yrnybneHne npeacTaBneHnin 0 Hay4HbIX MeToAax NO3HaHWA, HeobxoanMbIX ANg
NpnobpeTeHns yMEHUIN OPUEHTUPOBATLCA B MUPE BELLECTB U OOBACHEHUS XMMUNYECKNX
ABNEHUN, UMEOLNX MECTO B NPUPOAE, B NPAKTUYECKON AEATENbHOCTU U NOBCEOHEBHOM
XU3HW.

2. ObLASA XAPAKTEPUCTUKA

OCHOBHbIMM MpoOGNEMamMn XMMUN SABMAIOTCA M3y4YeHUe cocTaBa U CTPOEHUS
BELLLEeCTB, 3aBUCMMOCTU WX CBOWCTB OT CTPOEHMS, KOHCTPyMpOBaHMWE BELLIECTB C
3aflaHHbIMW CBOWCTBaMU, UCCINEeAoBaHNe 3aKOHOMEPHOCTEN XUMUYECKUX NpeBpaLLeHnii
M NyTer ynpaBneHWs UMW B LENAX MONyYeHUs BeLLecTB, MaTepuarnoB, SHEpruu.
CopoepxaHue OUCLUNIHBI CTPYKTYPUPOBaHO MO NATU Grokam: meTtoAdbl No3HaHUS B
XMMUW; TEOPETUYECKME OCHOBBI XMMUU; HEOPraHMYeckasl XMMUSI; opraHndeckast XMMUs;
XUMUS N XKU3Hb.

B ocHoBY nporpammbl NONOXeH NPUHUMM pa3BuBatoLLero obyyeHus. MNporpamma
onupaeTcs Ha MaTepuarn, U3yvyeHHblii B 8—9 knaccax, No3ToMy HEeKOTopble TeMbl Kypca
paccMaTpuBaloTCS NMOBTOPHO, HO YXKe Ha 6oree BbICOKOM TEOPETUYECKOM YpOBHe. TakoM
noaxod nossonseT yrnybnaTb M pas3BuBaTb MOHATWE O BELLECTBE U XMMUYECKOM



npoLecce, 3akpennsaTb NPOMAEHHbIN MaTepmar B akTUBHOW NMaMATU yYaLLMXCA, a TaKkke
COXpaHsTb NPEEMCTBEHHOCTb B npoLecce obyyeHus.

lMporpamma obecneymBaeT CO3HaTENbHOE YCBOEHWE YYalUMMUCH BaXKHEWLLMX
XUMUYECKNX 3aKOHOB, TEOPUIN M NOHATUIA; hopMUpyeT NpeacTaBreHne o ponn XMMnn B
pasBuMTMM pasHOOOpasHbIX OTpacnen npou3BOACTBA; 3HAKOMWUT C BeLleCcTBaMMU,
oKkpyxarowumm 4venoseka. [lpu 3TOM OCHOBHOE BHMMaHWe YOEnseTCca CyLHOCTU
XUMUYECKNX peakuun M meTodaM MX OCYLLEeCTBMEeHUs, a Takke cnocobam 3aluThbl
OKpyXatoLen cpeapbl.

Kypc xumnmn o6o6LiaeT, yrinybnaeTt n paclumpsaeT 3HaHNA O CTPOEHUN 1 CBONCTBAX
HeopraHuyeckux BellecTB. B Hem manaratoTcs OCHOBblI 00LWEN XMMWUWN: COBPEMEHHbIE
npeacTaBneHnsa o CTPOEHMM aTtoma, NPUpoae 1 CBOMCTBAX XMMUYECKOW CBA3U, OCHOBHbIE
3aKOHOMEPHOCTN MNPOTEKAHMA XMMUYECKMX MPOLEeCCOB, B TOM 4YUCME 3MeKTponu3a,
Koppo3uu, obLuMe CBOMCTBA CIIOXHbIX HEOpraHMYeckux BeLLeCcTB, HemeTansnoB U
MEeTannoB, Hay4Hble MNPUHUMMNbI XMMWUYECKOTO MPOM3BOACTBA, HEKOTOPble acnekThbl
OXpaHbl OKpy>atoLen cpeabl U pag Apyrux TemM, Bxoaawmx B degepanbHblii KOMNOHEHT
rocy4apCTBEHHOro ctaHgapTa obwero obpasoBaHMsa NO XMMUN.

B uenom y4ebHas gucuunnuHa «XumMusi», B COAEPXaHWW KOTOPOW BedyLium
KOMMOHEHTOM SIBMSKOTCS Hay4YHble 3HAHMS WU Hay4YHble MEeToAbl MO3HaHMS, NO3BONSET
chopmmpoBaTb Yy OBy4qaloLLMXCA LENOCTHYH €CTeCTBEHHO-Hay4yHYyl KapTUHY Mupa,
NpobyanTb Y HUX SMOLMOHANbHO-LLEHHOCTHOE OTHOLLEHME K M3y4aeMoMy maTepwuany,
rOTOBHOCTb K BbIOOPY AEVCTBUI onpeaeneHHoN HanpaBneHHOCTN, YMEeHNEe KPUTUYECKN
OLeHMBaTb CBOM U YyXXnUe AEUCTBUS U NOCTYMKMU.

[Onsa opraHMsauum BHeayaAUTOPHOW CaMOCTOATENbHOW paboTbl CTyAEHTOB
€CTEeCTBEHHO-Hay4YHOro npoduns nNpeacTaBneH NpUMEpPHLIN nepedeHb pecdbepaTos,
NHONBMAOYanNbHbIX NPOEKTOB.

B npouecce wu3ydeHns xumumm BaxHO opmmupoBatb MHPOPMALMOHHYHO
KOMMNEeTeHTHOCTb  obyyatowmxca. [loaToMy npu  opraHusaumm  BHeayaUTOPHOM
CaMOCTOATENbHON paboTbl akueHTUpyeTcs BHUMaHuMe Oby4valromnxca Ha noucke
NHOPMaUUKN B UHTEPHETE, Y4EOHOM, HAYYHO-NONYMAPHON 1 CheunanbHOW nuTepaTtype
C COOTBETCTBYIOLLNM OCOOPMITIEHNEM U NPeACcTaBleHNEM pe3ynbTaToB.

N3y4eHne obuieobpasoBaTenbHOM y4eOHOM ANCUMNNNHBI « XUMUSI» 3aBepLIaeTCcH
noaBeAeHNeM UTOroB B (hOpMe 3K3amMeHa B pamkax NPOMEXYTOYHOW aTTecTauuu
cTygoeHToB B npouecce ocBoeHnsa ocHoHou OlOIM CI1O c¢ nonyyeHuem cpegHero
obuwero obpasosaHus (MMNCC3).

3. OMUCAHME MECTA YYEBHOU AUCLUUMNITIUHbI B YYEBHOM MNAHE

YuebHas gucuunnuHa «Xumusay sensietca y4ebHbiM npegMeTom no BbiGopy M3
obszatenbHon npegmeTHoM obnactun «EctecTBeHHble Hayku» PIOC cpegHero obwero
obpasoBaHus.

YyebHas gucuunnmHa «Xumusi» usydaetcs B obuieobpasoBaTesibHOM LMKNe
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHoBHOro obuiero o6pasoBaHmst C NOSTyYEHNEM
cpenHero obuwero obpasosaHua MNMNCC3.

B yuyebHbix nnanax MMCC3 mecTto yyebHOM ANCUMNNUHBI «XUMUSA» - B COCTaBe
obuweobpasoBaTenbHbiX y4e€OHbIX AUCUMNIMH  No  BblGopy, OPMUPYEMbBIX U3
obsasaTenbHbix npeameTHbix obnacten ®rOC cpegHero obuiero obpasoBaHus, ANg
crneyyanbHOCTH crno «Papmauyms» €CTeCTBEHHOHAaY4YHOro npoguns
npodeccnoHanbHoOro obpasoBaHums.

4. PE3YJIbTATbl OCBOEHUA

B cooTBeTCTBUM C CUCTEMHO-AEATENBbHOCTHBIM MNOAXOAOM B CTPYKTYpE
JINYHOCTHbIX pPe3yribTaToOB OCBOEHUA npeamMeTa «XnMusi» Ha ypOBHE CpeaHero obuiero
O6pa3OBaHVIFI BblAesieHbl cneaywuwume coctaBndwowme. OCO3HaHUeE O6y'-|a}OI.IJ,VIMI/ICFI
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pOCCUICKOMN rpakaaHCcKow WOEHTUYHOCTHU; rOTOBHOCTb K  camopasBuUTuIo,
CaMOCTOATENBHOCTM W CaAaMOONPEOENIEHNIO; HanuMyune MoTuBauum K OBy4eHuIo;
FOTOBHOCTb M CNOCOBHOCTb 06yYaloLLmMXCsl pyKOBOACTBOBATLCS MPUHATLIMW B 00OLLECTBE
npasuMnaMmm W HOpMamu MOBEAEHUNA; Hanuyne npaBOCO3HAHUS, JKOSOrMYEeCcKom
KyInbTYypbl; CNOCOBHOCTb CTaBUTb LENN U CTPOUTb XXU3HEHHbIE NS1aHbl.

JlnyHoCTHBLIE pe3ynbTaTbl OCBOEHUS nNpeamMeTa  «Xumusi»  oTpaxaroT
C(hOpMUPOBAHHOCTL  OMbITa NO3HaBaATESNIbHOM W MPaKTUYECKOM  OeATeNlbHOCTU
obyyvaromxecs B npouecce peanusaumm obpasoBaTesnibHON AEATENBHOCTMY.

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHMS  NpegMeTa  «XuMusi»  OTpaxarT
C(hopMUPOBAHHOCTL  OMblTa MNO3HABATENIbHOM W MPAKTUYECKOW  OesATeNbHOCTU
obyvatomxca B npouecce peanusaunm obpasoBaTenbHON AeATENbHOCTU, B TOM YucCne
B 4YacTu:

1) rpaxxgaHCKOro BOCNUTaHUA:

- npeacrtaBneHns O coumarnbHbIX HOPMax W npaBunax MEXMUYHOCTHbIX
OTHOLLEHUI B KONMEKTUBE;

- FOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENbHOCTM Mpu Cco3fgaHuun
y4yeOHbIX MPOEKTOB, peleHMn Y4ebHbIX W MNOo3HaBaTEfbHbIX 3aday, BbINONIHEHUM
XUMWNYECKMNX SKCMEPUMEHTOB;

- CMOCOBHOCTU MOHUMATb M MPUHMMATb MOTMBLI, HAMEPEHUSA, JIOTUKY U
aprymMeHTbl ApYrnx Npy aHanuse pasfiMyHbiX BUAOB y4ebHON OeATENbHOCTY;

2) NnaTpUOTUYECKOro BOCNUTaHUSA:

- LEHHOCTHOrO OTHOLUEHUS K WCTOPUYECKOMY W Hay4yHOMY Hacneguto
OTEYECTBEHHOWN XNUMUN;

- yBaXXEHUS K Mpoueccy TBopYecTBa B 0bOnactv Teopun U nNpakTU4ecKoro
NPUNOXEHNA XUMUN, OCO3HAHUS TOrO, YTO AaHHbIE HAYKM €CTb pe3ynbTaT ANUTENbHbIX
HabnMaeHU, KPOMOTNUBLIX KCNEPUMEHTANbHbLIX MOUCKOB, MOCTOAHHOIO Tpyaa Y4E€HbIX
N NPaKTUKOB;

3) AYyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

- HPaBCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NOBEAEHUS;

- CMOCOBGHOCTU  OUEHMBATL  CUTyaLMW, CBS3a@HHbIE C  XMMUYECKMMMU
ABMEHUSIMW, U TMPUHUMATb OCO3HAHHbIE pPEeLUEHUsl, OPUEHTUPYSACb Ha MOpasbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTU;

- rOTOBHOCTM OLEHMBATb CBOE NOBELEHME WM MOCTYMNKM CBOUX TOBAPWULLIEN C
NO3NLUMMA HPABCTBEHHbIX W MNPAaBOBbIX HOPM W C YYETOM OCO3HAHWA MNOCNEenCTBUN
NMOCTYMKOB,

4) chopMmupoBaHUA KynbTypbl 340POBbA:

- cobniogeHna npasun 6e3onacHoro obpalieHuns ¢ BewecTBamu B ObITy,
NoBCEOHEBHOW XXMU3HW, B TPYLOBOWN LEATESNbHOCTH;

5) TpyAaoBOro BOCNUTaHUA:

- KOMMYHMUKaATUBHOMW  KOMMETEHTHOCTM B  Yy4ebHO-uccrnegoBaTenbCKoOn
AeATeNbHOCTU, OBLLEeCTBEHHO MNOME3HON, TBOPYECKON U APYrMX BUAAX AEATENbHOCTMY;

- YCTAHOBKM Ha aKTMBHOE y4acTMe B peLlleHUW npakTudeckux 3agad
coumanbHOW HanpaBfeHHOCTH;

- MHTepeca K MPakTU4eCKOMY U3yYeHUIo Npodeccuin pasfimyHoro poga, B Tom
YKMCIe Ha OCHOBE MPUMEHEHUS NPEeaMETHbIX 3HAaHMUM N0 XUMUN;

- yBaXKeHUS K Tpyay, Nogam Tpyaa v pesynbtatam TpyaoBOW OeATENbHOCTY;

- rOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHOUBUOYANbHON TpaekTopuu
obpasoBaHu4, byayLuien npogeccumn n peanmsaunmn CO6CTBEHHbIX XXU3HEHHbIX NIIaHOB C
YYETOM JNIMYHOCTHBIX UHTEPECOB, CMNOCOBHOCTEN K XMMWUKN, MHTEPECOB N NOoTpebHOCTEN
obuiecTBa;

6) aKoNorn4yeckKoro BOCNUTaHuA:



- OCO3HaHMA HeobXoAMMOCTM WCNONb30BaHUA AOCTWKEHUN XUMUKW ANS
peLLeHns BONPOCOB paLMOHanbHOro Npupoaononb30BaHNS;

- aKTUBHOIO HenpuatTUs OEUCTBUW, MNPUHOCALLUMX Bpen OKpyXaroLeun
NPpUPOAHON cpede, YMEeHUsi NPOrHo3npoBaTb HebnaronpuATHbIE — 3KONOrnmvyeckme
nocneacTBusa npegnpuHMMaemMblX 4eNCTBUA U NpeaoTBpallaTth ux;

- HanuuMs  pasBUTOrO  3KOSMOMMYECKOro  MbILSMIEHUS,  3KONOrMYeckon
KynbTypbl, OnNblTa OEATEeNbHOCTU  3KOSIOTMYECKOW  HanpaBIieHHOCTW,  YMeHUs
PYKOBOACTBOBATbCA UMM B MO3HaBAaTENbHOW, KOMMYHMKATUMBHOW W couunanbHOM
npakTuKe, CNOCOBHOCTM U YMEHUSA aKTUBHO NMPOTMBOCTOATL MAEO0NOrnn xemogobuu;

7) LEHHOCTU Hay4YHOro NO3HaHUA:

- NOHUMAHNA CreunUuKN XUMUM KaK HaykKM, OCO3HaHWA €€ ponv B
(POPMUPOBAHUN  PaLMOHANbHOIO  HAYYHOrO  MbILUSIEHUS, CO34aHUW  LIeNOCTHOro
npeactaBneHna o6 okpyxawwemM MuUpe Kak O eOuMHCTBe Npupoabl U 4eroBeka, B
NO3HaHMM NPUPOOHbLIX 3aKOHOMEPHOCTEN U peLleHUn Npobrem coxpaHeHUsa NpUPOAHOro
paBHOBECUS;

- ybexxaéHHOCTM B 0COBOM  3HAYMMOCTM XUMUM  ONS  COBPEMEHHOW
umBMNM3aunn: B €€ ryMaHMCTUYEeCKOM HanpaBfieHHOCTU U BaXXHOW ponn B CO34aHUU
HOBOW 6a3bl MaTepuanbHOW KynbTypbl, B pewleHnn rnobasnbHbIX NpobnemM yCTONYNMBOro
pa3BUTUA 4YerioBevecTBa — CbIPbEBOW, 3HEPreTUYEecKOW, MULLEBON N 3KONOrMYecKom
BGesonacHocTW, B pasBUTUN MeauuMHbl, obecrneyeHun yYCroBuU YCMELHOro Tpyda u
9KONOrm4yeckn KOMOPTHOM KNU3HU KaXKA0ro YrneHa obuecTsa;

- €CTeCTBEHHO-Hay4YHOW rPaMOTHOCTU: MOHMMAaHUA CYLWHOCTU MeTOoO0B
NO3HAHUS, MCMNOSIb3yEMbIX B €CTEeCTBEHHbIX Haykax, CnocOBHOCTM WCNOoMb30BaThb
nony4yaemble 3HAHWS ONA aHanu3a U 0ObACHEHUSA SABMEHWU OKpyXarollero mupa u
NPOUCXOOAWMNX B HEM U3MEHEHUW, YMeHUa fenaTtb OOOCHOBaHHbIE 3aKI4YeHUs Ha
OCHOBE Hay4HbIX (PaKTOB U MMEILMXCA AaHHbIX C Lenbl MonyvYeHuUss AOCTOBEPHbIX
BbIBOAOB;

- CMOCOBHOCTN CaMOCTOATENBHO WCMONb30BaTb XUMUYECKUEe 3HaHWA ONs
peLlleHnsa Npobnem B pearnbHbIX XXU3HEHHbIX CUTYaUnsXx;

- NMHTepeca K NO3HaHWI0, UCCeaoBaTeNbCKON AeATeNnbHOCTY;

- FOTOBHOCTM U CNOCOBHOCTM K  HenpepbiBHOMY o0Opas3oBaHuio U
camMoobpa3oBaHuUIO, K aKTUBHOMY MOJSTYYEHWUIO HOBbIX 3HAHWUI MO XMMUN B COOTBETCTBUMU
C XXM3HEHHbIMW NOTPeBHOCTAMY;

- MHTepeca K  OCOBEHHOCTAM  Tpyda B pasfnu4YHbIX  cdepax
npodgeccnoHanbHON AeATeNbHOCTY.

MeTanpeamMeTHble pe3yribTaTbl OCBOEHUSA MpoOrpamMmbl MO XUMWUW Ha YPOBHE
cpenHero obuiero obpasoBaHUs BKNHOYAOT:

- 3Hayumble  ansa  POPMUPOBAHUA  MUPOBO33peHUss  oby4aroLmnxcsa
MEeXANCUUNINHAPHbIE  (MeXnpeaMeTHble) oblleHayyYHble MOHATUS, OTpaxarowme
LEeNOCTHOCTb HAay4YHOWN KapTUHbLI M1pa U cneunduky MeToaoB NO3HAHWUA, UCMONb3yeMbIX
B €CTEeCTBEHHbIX Haykax (MaTepus, BELLEeCTBO, aHEPrusl, siBfeHue, npouecc, cuctema,
HayYHbIAN (PaKT, NPUHUMM, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopusi, UccrnegoBaHue,
HabnogeHne, namepeHue, IKCNEPUMEHT 1 Apyrue);

- yHUBepcarnbHble yyebHble AencTeus (nosHaBaTenbHble,
KOMMYHUKaTUBHbIE, perynsiTMBHbIE), obecneunBatoLme dhopmMmmnpoBaHme
PYHKUMOHAINbHOW rPaMOTHOCTU 1 CoLUManbHOM KOMNeTEHUMN 0ByYatoLLmMXCs;

- CnocobHOCTb obyyvatoLmxcs MCNoNb30BaTb OCBOEHHbIE
MeXOUCUUNIIMHAPHbIE, MUPOBO33PEHYECKME 3HaHWA W YyHUBepcanbHble Yy4yebHble
AEeNCTBUS B NO3HaBaTElTbHOW U CoLManbHOM NPaKTUKe.

MeTanpegmeTHble pe3ynbTaTbl OTpaXakwT OBMnageHue  yHuMBepcCalibHbIMU
y4eBHbIMM NO3HaBaTENbHBIMU, KOMMYHUKATUBHBIMWU N PEFYNATUBHLIMU AENCTBUSIMUA.



NMpeameTHbIe pe3ynbTaTbl 0CBOeHUS ancumninHbl M4 01 «Xvumua» oTpaxaroT:

— CPopMMPOBAHHOCTb NPeaCTaBfIEHU: O MECTE N 3HAYEHUN OpraHN4YECKOW
XUMUKN B CUCTEME ECTECTBEHHbIX HayK 1 €€ ponu B obecnevyeHnn yCTONYMBOro pasBuTus
yerioBeyecTBa B peLUEHUN MPOBNeM 3KOMOrMYECKOW, SHEPreTUHECKOM W MULLIEBOM
GesonacHoOCTM, B pasBUTUM MeOULMHbI, CO3[4aHMM HOBbIX MaTepuarnoB, HOBbIX
WUCTOYHMKOB 3Heprun, B obecrneyeHun paumoHanbHOro npupoaonosNb30BaHNA, B
POpPMMPOBaHNN MUPOBO33PEHMSA U OBLLEN KyNbTypbl YENOBEKA, a TaKKe 3KONOrm4ecku
0BO0CHOBaHHOMO OTHOLLEHUS K CBOEMY 3[0POBbIO U MPUPOLHON Cpeae;

- BNageHne CUCTEMOM  XMMUYECKMX 3HaHWW, KOTOopas  BKIOYaerT:
OCHOBoOMonarawwme MNOHATUA — XUMUYECKUM IdNeMeHT, aToM, S4pO U 3MeKTpOHHas
obonoyka atoma, s-, p-, d-aToMHble opbuTanu, OCHOBHOE U BO3OYXOEHHOE COCTOSIHUSA
atoma, mMmbpuamsaums aTOMHbIX opbuTanen, WOH, MOJieKyna, BasfleHTHOCTb,
9NEeKTPOoOTPMLUATENBbHOCTb, CTEMNEHb OKUCIIEHUS, XMMUYECKas CBA3b, MOSb, MOSisipHas
Macca, MONspHbIM 0OBbEM, YrnepoaHbIn ckeneT, yHKUMOHanbHas rpynna, pagukarn,
CTPYKTYpHble qopMynbl  (Pa3BEPHYTble, COKPaALWEHHbIE, CKENETHbIE), W3oMepust
CTPYKTYypHass M MpPOCTPaHCTBEHHAA (reomeTpuyeckasi, ONTUYecKad), W30Mepbl,
rOMOJSIOrMYECKUA psiA, FOMOSIONK, YrNeBoOOopOAbl, KUCIOPOA- M asoTcoaepXkalume
opraHuyeckme coeauHeHus, MOHOMep, nonumep, CTPYKTypHOE 3BEHO,
BbICOKOMOJSEKYNSIPHbIE COEOMHEHUS; TEOpPUW, 3aKOHbl (nepuognvecknin 3akoH [.U.
MeHngeneeBa, Teopusi CTpoeHusi opraHudeckmx BewectB A.M. byrtnepoBa, 3akoH
COXpaHEeHUs MacCbl BeLeCTB, 3aKOH COXpPaHEeHUs W npeBpalleHUs 3HepruM npu
XUMUYECKNX  peakumsax),  3aKOHOMEPHOCTWU,  CUMBOJSIMYECKUA  A3bIK  XUMUM,
MUPOBO33pEHYECKME 3HAHWA, JNexawue B OCHOBE MNOHUMAHUA MNPUYMHHOCTM U
CUCTEMHOCTU XUMMUYECKUX SBMEHUN; NpencTaBfeHMss O MeXaHM3MaxX XUMUYECKUX
peakumn, TepMoAMHAMUYECKUX N KMHETUYECKMX 3aKOHOMEPHOCTHAX WX MPOTEKaHus, O
B3aMMHOM BIUAHUX aTOMOB W Fpynn aTOMOB B Mosiekynax (MHOYKTUBHbIN 1 MEe30MEPHbIN
appekTbl, opneHTanThl | 1 Il poga); dakronornyeckme cBegeHUs o CBOMCTBax, COCTaBe,
nosly4eHmMn 1 6e3onacHoOM MUCNONb30BaHUN BaXXHENLLNX OpraHNYecKux BellecTB B ObITy
N NPaKTUY4EeCKON AEeATEeNbHOCTM YernoBeka, OOLMX Hay4yHbIX MPUHLMAAX XMMWUYECKOro
npoun3soacTea (Ha npMMepe NpPou3BOACTBa MeTaHona, nepepadboTkn HedTK);

- ChopMUPOBAHHOCTb YMEHWI: BbIABNATL XapaKTepHble NPU3HAKN MOHATUMN,
yCTaHaBnMBaTb WX B3aUMOCBSI3b, MCMNOSIb30BaTb COOTBETCTBYHOLLUME TMOHATUS NpU
OnucaHum cocTaBa, CTPOEHUS U CBONCTB OPraHNYeCKUX COEOUHEHUIA;

- COPMUPOBAHHOCTb YMEHMUI: UCMOMb30BaTh XMMUYECKYI0 CUMBOJSIMKY ANS
COCTaBfIEHUST MOJSIEKYNSAPHBbIX W CTPYKTYPHbIX  (Pa3BEPHYTbIX, COKPALLEHHBbIX W
CKeneTHbIX) OPMYI OpraHN4YeCKNX U HEOPraHUYeCKUX BELLLECTB; COCTaBMATb YpaBHEHNS
XUMUYECKNX pPeakUMn U packpbiBaTb MX CYLIHOCTb; YCTaHaBnMBaTb MPUHAASIEXHOCTb
BELLEeCTB NO UX COCTaBYy M CTPOEHUIO K onpedenéHHOMy Knaccy/rpynne coeguHeHun,
AaBaTb UM HasBaHuA No cuctemaTtudeckor HomeHknatype (IUPAC) v npusBoauTb
TpMBUarnbHble Ha3BaHWSA A5 OTAENbHbIX NpeAcTaBUTENen BELWECTB (3TUNEH, aueTuneH,
TONyon, rMUUEPUH, 3TUNEHrNKUKoNb, deHon, dopmanbgerna, auetanbierug, aueToH,
MypaBbWHasi KUCMOTa, YKCyCHasi KMCRoTa, CTeapuvHOBas, OflenMHoBasi, nasibMUTUHOBAS
KACNOTbl, [NUUMH, anaHuH, ManbTo3a, (QpyKTO3a, aHWNUH, AUBUHWUI, W3OMpPEH,
XINOPOMNpPEH, CTUPON U apyrue);

- C(OOPMUPOBAHHOCTb YMEHUS Oonpefenstb BUL XUMUYECKOW CBA3U B
OpraHn4YecKnx coenHeHnsaxX (KoBaneHTHas U MOHHasA CBs3b, O- N TT-CBSA3b, BOAOPOAHAA
CBAA3b);

- C(OOPMUPOBAHHOCTb YMEHUSI MPUMEHSTb MOSIOXKEHUST TEOPUU CTPOEHUSA
opraHudeckmnx BewectB A.M. bytnepoBa ans 06bACHEHMS 3aBMCMMOCTM CBOWCTB
BELLLECTB OT UX COCTaBa N CTPOEHMUS;

- C(OOPMUMPOBAHHOCTb YMEHW  XapaKTepu3oBaTb COCTaB, CTPOEHME,
dom3myeckme n XMMn4eckne CBOMCTBA TUMUYHBLIX NpeacTaBuTerNen pasnuyHbIX KriaccosB
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OpraHU4yecKMx BELLECTB: arikaHoB, LMKIIOankaHOB, alfikeHOB, ankagueHoB, arnkuHOB,
apoMaTuyeckux yrneBO4OpPOAOB, CNMPTOB, anbAernaoB, KETOHOB, KAPOOHOBBIX KUCMOT,
NPOCTbIX M CIIOXHbIX 3PUPOB, XUPOB, HUTPOCOEOUHEHUA U aMUHOB, AMUHOKUCIIOT,
Genkos, yrneBogoB (MOHO-, AW- W NoOnMcaxapwuaoB), UNNKOCTPUPOBATb FEHETUYECKYHO
CBA3b MexXdy HUMW YpaBHEHUSIMU COOTBETCTBYIOLMX XUMUYECKMX peakummi C
NCMNOnb30BaHMEM CTPYKTYPHbIX (POPMYII;

- C(OOPMUPOBAHHOCTb YMEHUS NOATBEPXOAaTb Ha KOHKPETHbIX Mpumepax
Xapaktep 3aBUCUMOCTU pPeakUMOHHOM CMOCOBHOCTUM OpraHNYeckux COoeauvHEHUn OT
KpaTHOCTM M TuMa KOBaNeHTHOW CBA3WN (O- U TT-CBSA3K), B3AUMHOrO BIIUSIHASE aTOMOB U
rpynn aToMoB B MOSeKynax;

- COPMUPOBAHHOCTb yMeHUs XapakTepusoBaTtb NCTOYHUKM
yrneBOAOPOAHOro Cbipbs (HE(Th, NPUPOAHbLIN ras, yrosne), cnocobbl ero nepepaboTkn n
NpakTUyecKoe NpMMeHeHue NpoayKkToB nepepaboTky;

- cthopMmnpoBaHHOCTb BrnageHNs CUCTEMON 3HAHUN O €CTECTBEHHO-HaY4YHbIX
MeTofax Mo3HaHus — HabniogeHun, M3MEepeHuU, MOOENMPOBaHUW, IJKCMEPUMEHTE
(peanbHOM M MbICIIEHHOM) Y YMEHUS NMPUMEHATb 3TU 3HAHUS;

- C(OOPMUPOBAHHOCTL  YMEHUA  MNPUMEHSITb  OCHOBHble  onepauuu
MbICIIUTENBHON OEeATEeNbHOCTM — aHanu3 W CUHTEe3, CcpaBHeHue, o0606LeHue,
cucTeMaTnsauuio, BbISBEHUE MNPUYNHHO-CIIEACTBEHHbLIX CBSA3eW — AN U3yYeHus
CBOWCTB BELLECTB N XUMUYECKUX peaKLnii;

- ChOPMMPOBAHHOCTb YMEHWI: BbISIBIATb B3AUMOCBSA3b XUMUYECKUX 3HAHUI
C NOHATUAMU U NPeACTaBEHUSMN OPYIUX eCTECTBEHHO-Hay4YHbIX NpeaMeToB ansa 6onee
OCO3HaHHOro MOHMMAaHWA CYLLHOCTM MaTtepuarnbHOro eguHCTBa Mupa, MCNoSib30BaTb
CUCTEMHbIE 3HAHUS MO OpPraHU4ecKom XMMuM A5 OO6BbACHEHUS U NPOrHO3MPOBAHUS
ABNEHUN, UMEILLNX eCTECTBEHHO-HAY4HY0 Npupoay;

- ChopMUPOBAHHOCTE YMEHWIW: MPOBOAUTb pPACYETbl MO  XUMWYECKUM
dopMynamMm U YypaBHEHUSIM XUMWUYECKUX peakumMh C WCNOoNb30BaHMEM (PU3NYEeCKNX
BENUYMNH (Macca, 06bEM rasos, KONIMYECTBO BELLECTBA), XapaKTEpPU3yHLLMX BELLLECTBA C
KONMMYECTBEHHOM CTOPOHbI: PpaCY€Tbl N0 HAXOXAEHNIO XMMUYECKON hOopMYyIibl BELLeCTBa
MO WM3BECTHbIM MacCOBbIM [OSIIM XUMWUYECKUX JMEMEHTOB, NPOAyKTaM CropaHus,
NMNOTHOCTU ra3oobpasHbIX BELWLECTB;

- COPMMPOBAHHOCTb YMEHMWI: CAMOCTOATENBHO NaHMpoBaTb M NPOBOAUTL
XUMUYECKNA IKCNEPUMEHT (MONTyYeHne U MU3y4yeHue CBOMCTB OpraHMYeckuMx BeLlecTB,
KayeCTBEHHble peakuun yrneBoLOpPOAOB PasfiMyHbIX KNacCcoB U KMCIOPOACOOEpKaLLnX
OpraHMyYecKnx BeLLeCTB, peLleHne 3IKCNepuMeHTarbHbIX 3aJad No pacrno3HaBaHUKo
OpraHuM4yecknx BewecTtB) € cobnogeHnem npasun 6e3onacHoro obpalweHnsa ¢
BellecTBaMu 1 nabopatopHbiM 06opygoBaHMeEM, (hOpMyNUMpPOBaTh Leflb UCCreaoBaHus,
npeacTaBnATb B pasnUYHOM dopMe pesynbTaTbl IKCNEepUMEHTa, aHannsnpoBaTb U
oueHnBaTb UX JOCTOBEPHOCTD;

- C(OOPMUPOBAHHOCTb  YMEHWW: cobngaTb npaBuna  9KONOrMYecKu
uenecoobpasHoro noseaeHns B ObITy U TPyAOBOW OEATENBHOCTU B LIENAX COXpaHeHUs
CBOEro 300pOBbS, OKpYXalollen NPUPOAHON cpedbl U OOCTUXKEHUS e€ YCTOMYMBOro
pasBUTUS; OCO3HaBaTb OMACHOCTb TOKCUYECKOro LEWCTBMS Ha XMBble OpraHu3Mbl
onpefenéHHbIX  OpraHM4Yeckux BewecTB, MOoHMMast cmbicn  nokasatens [140K;
aHanuampoBaTb  LenecoobpasHOCTb  MNPUMEHEHUS  XMMUYECKMX  BeELLEeCTB B
NPOMbILLIIEHHOCTU U B BbITY C TOYKM 3PEHNSA COOTHOLLEHMST PUCK-MONb3a; OCYLLECTBNASATb
uerneHanpaBfeHHbI NOUCK XMMWYECKOM WHGOpMauunm B pPasfnUYHbIX UCTOYHUKaX
(Hay4Has n yyebHo-Hay4Has nutepaTypa, cpeacTsa MaccoBon MHpopmaunn, IHTepHeT
N Apyrue), KpUTMYEeCKn aHann3npoBaTb XMMUYECKYIO MHbopMauumto, nepepabaTbiBaTb €€
M UCNONb30BaTb B COOTBETCTBUUN C NOCTaBIIeHHON y4ebHOM 3aaaven;

- BNnageHne CUCTEMOM  XMMWYECKMX  3HAHWKW, KOTOpasi  BKIIOYaeT:
OCHOBoOMonararwme noHATUA — XMMUYECKMW 3IEMEHT, aTtoM, S4pO aTtoma, MU30TOonMbl,
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aneKkTpoHHas obonoyka atoma, s-, p-, d-aToMHble opbuTanu, OCHOBHOE 1 BO3BYXOEHHOE
COCTOSIHMA aToMa, rmMbpuamsaumsi aToMHbIX opbuTanen, NOH, MorieKkyna, BaneHTHOCTb,
3NEeKTPOOTPMLATENBHOCTb, CTEMEHb OKUCMEHUS, XMMWU4YEecKasi CBA3b (KOBaneHTHas,
WOHHas, MeTannuyeckasi, BOAOPOAHAas), KpucTannuMyeckas pelétka, XuMudeckas
peakuusi, pacTBoOp, 3NEKTPONNTbI, HEINEKTPONUTDI, ANEKTPONUTMYECKas auccoumaums,
CTeneHb [guccouuauun, BOAOPOAHbLIN MoKasaTenb, OKUCNUTENb, BOCCTAHOBUTESb,
TENSI0BON 3(PMEKT XMMMUYECKON peaKkLunmn, CKOPOCTb XMMUYECKOW peakunn, XmumMmyeckoe
paBHOBeCHE; TeOpUM U  3aKOHbl (Teopust  3MEKTPONUTUYECKOM Auccouumaumm,
nepuoguyecknn 3akoH .. MeHaeneesa, 3akOH COXpaHEHWS MacCbl BELLECTB, 3aKOH
COXpPaHEeHUs1 N NpeBpaLLEHUsT IHEPTUM NPU XUMUYECKNX peakLMsiX, 3aKOH MOCTOSHCTBA
cOCTaBa BeLLeCTB, 3aKOH AENCTBYIOLNX Macc), 3aKOHOMEPHOCTN, CUMBOSNYECKNIA A3bIK
XUMWUKN, MUPOBO33PEHYECKNE 3HAHUA, Nexalune B OCHOBE MOHMMaHUS MPUYUHHOCTU U
CUCTEMHOCTM XMMWYECKUX SIBMIEHUIN; COBPEMEHHbIE MPEACTaBEHNA O CTPOEHUN
BellecTBAa Ha AaTOMHOM, WOHHO-MOJSIEKYNAPHOM W  HAOMOSEKYNSPHOM  YPOBHSIX;
npeacrtaBneHnss O MexaHuM3Max XUMWYECKUX peakuun, TepMOAUHAMUYECKNX W
KMHETMYECKNX 3aKOHOMEPHOCTAX UX MPOTEKAHMSA, O XMMWUYECKOM paBHOBECUM, pacTBOpax
W OUCMNEPCHbIX cucTemax; akTonormdeckne CcBEeOEHUA O CBOWCTBax, COCTaBe,
noslyyeHMn n 6e3onacHOM UCMONb30BaHUN BaXXKHEWLUNX HEOpraHWYeckux BELLECTB B
OblITY M NpaKTUYECKON [OeATEenbHOCTU 4enoBeka, OOWMX HaydHbIX npuHUMiax
XUMWYECKOro NPOn3BOACTBA;

- C(OOPMUPOBAHHOCTb YMEHUN: BbIABNATH XapaKTepHble NPU3HaKku NOHATUN,
yCTaHaBnMBaTb WX B3aMMOCBSI3b, MCMNOSMb30BaTb COOTBETCTBYHOLLUME TMOHATUS NpU
OMMCaHNN HEOPraHNYEeCKMUX BELLECTB U UX NpeBpaLLUEHUN; onpeaensaTb BaneHTHOCTb U
CTeneHb OKUCMEHUSA XUMUYECKUX 3NEMEHTOB B COEAUHEHUAX, BUO XMMUYECKOWN CBA3N
(koBaneHTHad, MOHHas!, MeTannmMyeckasi, BOOOPOAHAadA), TUMN KPUCTaNSIMY4eCcKoN peLLETKN
KOHKPETHOrO BeLlecTBa; OOBACHATL 3aBUCMMOCTb CBOMWCTB BeLWECTB OT Buaa
XUMWYECKON CBSA3NM W TuMNA KPUCTaN/IMYEeCcKON pPeLeTkn, OOMEHHbIW W  OOHOPHO-
aKLEenTOpHbIA MexaHn3Mbl 00pa3oBaHMst KOBANEHTHOW CBA3Y;

- C(hopMUPOBAHHOCTE  YMEHUUK:  KnaccuuumpoBaTb: HeopraHuyeckue
BellleCcTBa MO MX COCTaBY, XMMUYECKME peakumn MO pasfUyHbIM NpudHakam (Yicny wm
COCTaBy pearmpyroLmx BewecTs, TENSIOBOMY 3(PdeEKTY peakunm, USMEHEHNIO CTEMNEHEN
OKUCNEeHus  anemMeHToB, o0OpaTMMOCTW, Yy4acTUO KaTanmsatopa W gpyrue);
CaMOCTOATENbHO BblGMpaTb OCHOBAHUSA W KPUTEPUM ANS Kraccudukaumm ndyyvyaembix
BELLECTB U XMMUYECKUX PeaKLnN;

- ChOPMMPOBAHHOCTb YMEHMUSI PACKpbIiBaTb CMbICIT NEPUOANYECKOrO 3aKOHa
O.W. MengeneeBa n JeMOHCTPMPOBATbL €ro CUCTEMATUUPYIOLLYIO, OOBACHUTENBHYHO U
NPOrHOCTUYECKYIO DYHKLINN;

- C(OOPMUMPOBAHHOCTb YMEHUN: XapakTepu3oBaTb JIIEKTPOHHOE CTPOEHUE
atToOMOB WM WOHOB  XMMWYECKUX INIEMEHTOB MNEPBOro—4eTBEPTOrO  NepMoaoB
Mepuoguyeckon cuctemol .. MeHgeneeBa, UCNOMb3ya MOHATUA «3HepreTuyeckune
YPOBHUY», «3HEpreTu4eckme nogypoBHU», «s-, p-, d-aToMHble opbutanny, «OCHOBHOE 1
BO3OY)XOEHHOE 3JHEPreTMYecKne COCTOSIHUA aTomay; OOBbSCHATb 3aKOHOMEPHOCTU
N3MEHEHNSA CBONCTB XMMUYECKNX SNEMEHTOB N NX COeQMHEHMI NO Nepuogam u rpynnam
Mepuognyeckon cuctembl .. MeHgeneeBa, BaneHTHble BO3MOXHOCTM aTOMOB
3MIEMEHTOB HAa OCHOBE CTPOEHUS UX INEKTPOHHbIX 000S0YEK;

- C(OOPMUMPOBAHHOCTb YMEHUN: XapakTepu3oBaTb (onucbiBatb) obOLWwme
XUMWYECKME CBOMCTBA BELLECTB pPasfiMyHbIX KaccoB, NOATBEPXKAATb CYLLEeCTBOBAHME
reHeTUYECKON CBSA3N MeXAy HeopraHM4YeckuMn BelecTBaMu C MOMOLLBbI0 YpaBHEHWUN
COOTBETCTBYHOLLNX XMMUYECKNX pPeakLmm;

- C(OOPMUPOBAHHOCTb YMEHUSA pacKpbiBaTb CYLHOCTb: OKUCIUTESbHO-
BOCCTAHOBUTENbHbIX Peakunin NoCcpeacTBOM COCTABNEHUS 3NEKTPOHHOro GanaHca aTmx
peakuumn; peakumi MOHHOro obmeHa NYTEM COCTaBMEHUS MX MOJSTHbIX U COKPALLEHHbIX
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MOHHbIX YpPaBHEHWUN; peakuun rnaponusa; peakuum KomnnekcoobpasoBaHus (Ha
npyMmepe rmapoKCOKOMMIEKCOB LIMHKA MU antOMUHNS);

- CPOPMUPOBAHHOCTb YMEHUS OOBACHATb 3aKOHOMEPHOCTM MpPOTEKaHUS
XUMUYECKNX peakunmin C YYETOM WX SHEPreTUYECKUX XapaKTEPUCTUK, XapakTep
N3MEHEHNSA CKOPOCTU XMMMUYECKOW peakumm B 3aBUCMMOCTU OT pasnnyHbiXx dakTopos., a
TaKkKe XapakTep CMEeLEeHUsI XUMUYECKOrOo paBHOBECUS MO BIIMSIHAEM BHELUHWUX
Bo3gencteun (npuHumn Jle WaTtenbe);

- COPMMPOBAHHOCTb YMEHUSI XapaKTepusoBaTb XUMUYECKME peaKkumu,
nexauime B OCHOBE MPOMBbILUSIEHHOIO MOSYYEHUA CEPHOM KUCNOTbI, aMMuaka, obue
Hay4Hble MNPUHUMUMBI  XUMUYECKUX MPOU3BOACTB; LEeNnecoobpasHOCTb MPUMEHEHNS
HeopraHM4YecKMx BeLecTB B NPOMbILLSIEHHOCTM N B BbITY C TOYKM 3PEHUS COOTHOLLEHUS
PUCK-MONb3a;

- COPMMPOBAHHOCTb BMaAEHNsS CUCTEMOW 3HaHUM O METOAax Hay4HOro
No3HaHUA dBNEeHUn npupoabl — HabnwogeHne, W3MepeHune, MoLeNnMpoBaHue,
9KCNEPUMEHT (pearnbHbli M MbICNIEHHbIN), UCMOMNb3yEMbIX B €CTECTBEHHbIX HayKax,
YMEHUS NPUMEHSTL 3TN 3HAHWUSA NPU IKCNEPUMEHTANBHOM UCCENOBAHUN BELLECTB M ANs
OOBSACHEHUS XUMMWYECKUX SIBMIEHWA, UMEKLWMX MECTO B Npupoae, MpakTUYeCcKon
AeATenbHOCTN YeroBeka 1 B NOBCEAHEBHON XXN3HU;

- COPMMPOBAHHOCTb YMEHUSA BbIABMSATb B3aUMOCBA3b XUMUYECKNX 3HAHUN
C NOHATUAMU 1 NPEACTaBMEHNSMN OPYIMX €CTECTBEHHO-HAY4YHbIX NpeaMeToB Angd 6onee
OCO3HaHHOro NOHMMaHNA MaTepuanbHOro eauHCTBa MUPa;

- COPMMPOBAHHOCTb YMEHUS MPOBOAMTb PACYE€Tbl: C WUCMNONb30BaAHUEM
NMOHATUIN «MaccoBas A0S BELLLECTBA B PaCTBOPE» U «MONSAPHAsA KOHLEHTPaLUUs»; Macchl
BellecTBa unm o6bEMa rasa no M3BECTHOMY KONMMYECTBY BeLLECTBA, Macce unm oobLemy
OAHOro0 M3 y4acTBYHOLLNX B peakuumn BELLECTB; TeNNoBOro addekta peakunn; s3Ha4yeHns
BOOOPOAHOro nokasaTensi pacTBOPOB KUCMOT W LUENOYEen C M3BECTHOW CTEeneHbto
anccoumaumm; maccbl (06bEMa, KonnyecTBa BeLwecTBa) NpoayKTa peakumm, ecnvm ogHo
M3 UCXOOHbIX BELLECTB JaHO B BuAe pacTtBopa C onpeaesiEHHOW MaccOBOW OOSien
pacTBOPEHHOrO BeLUecTBa unM OaHO B M3bbITke (MMeeT npuMecu); OONU Bbixoda
npoAyKTa peakunn; 06 bEMHbBIX OTHOLLEHUI ra3os;

- COPMMPOBAHHOCTb YMEHMUI: CAMOCTOATENBHO NIIaHMPOBaTh U NPOBOANUTL
XUMUYECKN IKCMEPUMEHT (NpOBEAEHME peakuMi MOHHOro obmeHa, noAaTBepXaeHue
Ka4eCTBEHHOro cocTtaBa HeOpraHM4eckmx BELLECTB, onpeneneHne cpeabl pacTBOPOB
BELLECTB C MOMOLUbIO WHOMKATOPOB, U3YyYEHWE BIUAHUSA PasnnyHbIX (PakTOpoB Ha
CKOPOCTb XMMWYECKOW peakuuu, pPelleHne 3IKCMepUMEeHTanbHbIX 3agad no TemMam
«MeTannbl» n «Hemetannel») ¢ cobniogeHnem npasun 6e3onacHoro obpalieHus c
BewecTBaMu 1 nabopatopHbiM 060pyaoBaHMeM, GoOpMynNnMpoBaTh Liefb NCCneaoBaHms,
npeacraBnATb B pasnMyHON dpopmMe pesynbTaTbl 3KCMEPMMEHTa, aHanuM3MpoBaTb W
OoLeHMBaTb UX JOCTOBEPHOCTb;

- COPMUMPOBAHHOCTL  YMEHuK: cobniogaTb npaBuna  MNONb30BaHUA
XMMUYeCKon nocygomn n nabopatopHeiM 0b6opyaoBaHneM, obpalleHns ¢ BelecTsamMmn B
COOTBETCTBUN C UHCTPYKUMAMM MO BbINONIHEHUIO NTabopaTOPHbIX XMMUYECKMX OMbITOB,
3KOMornyeckun LuenecoobpasHoro noBeaeHns B 6bITy U TPyLOBON OeATENBHOCTU B LIENsax
COXpaHeHUsi CBOEro 340pO0BbHA, OKpyXalwLllen NpupoaHOM cpedbl U OOCTUXKEHUS eé
YCTOMYMBOrO pPasBUTUS, OCO3HABaTb OMACHOCTb TOKCUMYECKOro OEWCTBUS Ha XMBble
OpraHM3mbl OnpeaenéHHbIX HEeOpraHM4yecknx BEeLecTB, MOHMMAasi CMbICI MnokasaTens
nak;

- COPMMPOBAHHOCTb YMEHUI: OCYLLECTBNSATb LieNeHanpaBneHHbIn NoucK
XUMUYECKON WHOPMaLUN B pPasfMyHbIX MCTOYHMKAX (HaydyHass M y4ebHO-Hay4yHas
nuTepatypa, CpeactBa MaccoBOW WHGopMauuun, WHTepHeT un Jpyruve), KpuTu4ecku
aHanu3npoBaTb XMMMUYECKYID MHOpMauuio, nepepabartbiBaTb €€ M UCNOMbL30BaTh B
COOTBETCTBUW C NOCTaBNEHHOM y4ebHOM 3agaven.
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O6yvatowmmnca Ha yrinybneHHOM YpOBHE HayUYUTCA:

- packpbIBaTb Ha NpUMepax posib XM B GOPMUPOBAHUN COBPEMEHHOW HaYy4YHOW
KapTUHbI MUpa 1 B NPaKTUYECKON AeATEeNbHOCTM YenoBeka, B3anMOCBA3b MeXay XUMmen
N OpPYrMMn eCTEeCTBEHHLIMU HayKaMu;

- yCcTaHaBnuBaTb MPUYUHHO-CNENCTBEHHbIE CBSA3N MeXdy CTPOeHMEM aTOMOB
XUMUYECKNX ONIEMEHTOB W MNEPUOLAMYECKMM MU3MEHEHMEM CBOWCTB  XMMUYECKUX
9N1EMEHTOB N UX COeANHEHUI B COOTBETCTBUN C MOSNTIOXEHUEM XUMUYECKUX SNIEMEHTOB B
nepmMoanyeckon cucteme;

- aHanu3npoBaTb COCTaB, CTPOEHME N CBONCTBA BELLECTB, MPUMEHSS NONOXEHUS
OCHOBHbIX XMMUYECKNX TEOPUIN: XMMNYECKOrO CTPOEHMSA OpraHMyecknx coegmHeHmnn A.M.
ByTtnepoBa, CTpoeHus atoMa, XMMWUYECKOW CBA3WU, SNEKTPONUTUYECKOM Amccoumauum
KACNOT M OCHOBaHWKW; YyCTaHaBNMBaTb MNPUYNHHO-CNEACTBEHHbIE CBSA3M  MeXAy
CBOWCTBaMM BeLLeCcTBa U ero COCTaBOM U CTPOEHUEM,;

- MPUMEHSATb MpaBuna CUCTEMaTUYECKOW MEeXOyHapOOHOW HOMEHKNaTypbl Kak
CpeacTBa pasnuMyeHnsa n naeHTndrKaLmm BeLecTs o X COCTaBy U CTPOEHUIO;

- COCTaBNATb MOMEKYNsipHble U CTPYKTYPHble OPMYSbl HEOPraHUYeCKMUX |
OpraHu4ecKMx BeLLEeCTB Kak HocuTenen WHopMaumm O CTPOEHUU BellecTBa, €ero
CBOMCTBAxX U NPUHAASIEXHOCTU K onpeaeneHHOMY Kriaccy CoeAHEHUN;

- 06BACHATL NpUpoAy U cnocobbl 06pa3oBaHNA XMMUYECKOWN CBS3W: KOBANEHTHOM
(monapHOW, HEenonApHOW), WOHHOW, MeTaslfIMYeckon, BOOOPOAHON - C  LENbio
onpegeneHns XMMn4eckon akTMBHOCTU BELLECTB;

- XapaktepusoBaTb (pusnyeckne CBOWCTBA HEOPraHUYeCcKMX W OpraHuYeckux
BELEeCTB WM YyCTaHaBnvBaTb 3aBUCUMOCTb (HOU3NYECKMX CBOWCTB BeLeCTB OT Tuna
KPUCTaNIM4YeCcKon peLLeTku;

- XapaKkTepu3oBaTb 3aKOHOMEPHOCTU B NU3MEHEHUU XMMUNYECKNX CBONCTB NPOCTbIX
BELLECTB, BOOOPOAHbIX COEANHEHWI, BbICLUMX OKCUAOB U MOPOKCUO0B;

- NPUBOANTb MPUMEPbI XUMUYECKUX peaKkuui, pacKpbiBalOLWUX XapaKTepHble
XMMUYECKNE CBONCTBA HEOPraHNYECKNX N OPraHMYECKUX BELLLECTB N3YYEHHbIX KITaCCoB C
Lenbio nx ngeHTudukaumm n obbacHeHns obnactv NnpUMeHeHUs;

- onpegensatb MexaHuM3M peakuuu B 3aBUCMMOCTM OT YCMOBUWA MPOBeAEHUs
peakumm n NPOrHo3MpoBaTh BO3MOXHOCTb MPOTEKAHUSA XMMUYECKUX pPeakL i Ha OCHOBE
TMNa XMMU4YEeCKOW CBA3N U aKTUBHOCTU peareHToB;

- yCTaHaBnuBaTb 3aBWCUMOCTb pPEaKLMOHHOW CMOCOBHOCTU OpraHU4ecKnx
COeOVHEeHMN OT XxapakTepa B3aMMHOI0 BSIMSIHUS aTOMOB B MOMEKyfnax C Lesbto
NPOrHO3MPOBaHWS NPOLYKTOB peakunu;

- yCTaHaBnMBaTb 3aBUCMMOCTb CKOPOCTU XMMMUYECKOW peakumm uU CMeLleHus
XMMUYECKOTO pPaBHOBECUSA OT pasnuuHbIX (PakToOpoB C LUenblo  onpegeneHus
ONTUMarnbHbIX YCNOBUI NPOTEKAHNSA XMMUYECKNX NPOLLECCOB;

- yCTaHaBnuBaTb FEHETMYECKYHD CBA3b MEXAY Khnaccamu HeOopraHM4eckux wu
OpraHn4ecknx BeLiecTB Ans 060CHOBAHUA MPUHLMNNANBbHON BO3MOXHOCTU NOMNyYeHNs
HeopraHM4Yeckux U OpraHN4YeCcKnx cCoeAMHEHN 3a4aHHOro COCTaBa U CTPOEHUS;

- onpepenaTb XapakTep cpefbl B pesynbTate rmaponusa HeopraHu4eckux wu
OpraHU4yecKMx BeLLeCTB U MPMBOAUTL NPUMEPbI FTMAPONM3a BELLECTB B NOBCEOHEBHOM
XWN3HKU YenoBeka, bruonornyecknx obMeHHbIX npoueccax U NPOMbILLNIEHHOCTH;

- MPMBOAMTb NPUMEPbLI OKUCIUTENBHO-BOCCTAHOBUTENBHbIX peakuni B npupoae,
NPON3BOACTBEHHbIX NPOLECCaXx U XU3HEeAEATENbHOCTM OPraHN3moB;

- MPOBOANUTL pacyeTbl HA OCHOBE XMMMUYECKUX (POPMYN U ypaBHEHUW peakuui:
HaxoXOeHne MOMEKyNsApHOM (popMynbl OpraHMYeCcKoro BellecTBa Mo ero nAoTHOCTU U
MacCOBbIM JOSISIM 3NIEMEHTOB, BXOAALUMX B €ro COCTaB, UM No NpoaykTam CropaHus;
pacyeTbl MaccoBon 4onn (Maccbl) XMMUYECKOro CoegMHEHNS B CMECU; pacyeTbl Macchl
(obbema, konmyecTBa BelwecTBa) NPOAYKTOB peakuun, ecrniv O4HO M3 BELLECTB AaHO B
n36bITKE (MMEET NPMMECH); pacyeTbl MacCoBOM UM 06 bEMHOM JONM BbIXOoA4a NPoAyKTa
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peakumm OT TeOopeTMYECKM BO3MOXHOIMO; pacyeTbl TensioBOro addekra peakuuu,
pacyeTbl OOBEMHbIX OTHOLLUEHUIM ra30B MPU XUMUYECKUX peakuusx; pacyeTbl Macchbl
(o6bbema, KonuyecTBa BeELLECTBA) NpoAyKTa peakuuu, ecnn OAHO M3 BewecTB AaHO B
BMAe pacTtBopa C onpeaeneHHon MaccoBOW Jonen pacTBOPEHHOrO BELLECTBa;

- OCyWecTBNATb  MOUCK  XMMUYECKOW  MHGOpMauMM N0 Ha3BaHUAM,
naeHTuukaTopam, CTpyKTypHbIM hopmynam BeLecTB;

- KPUTMYECKU OLeHMBaTb M MUHTEPNpeTUpoBaTb XMMWUYECKYD WHGOpMauuio,
coaepallytocsa B coobLieHnax cpeacTs MaccoBon nHdpopmaumm, pecypcax MHTepHeTa,
Hay4HO-MNOMYNSAPHbIX CTaTbsX C TOYKM 3PEHUA eCTeCTBEHHOHAaYYHOW KOPPEKTHOCTU B
Lensax BbISIBMEHMS OLWMBOYHBIX CYXKAEHUN N (POPMUPOBAHNSA COBCTBEHHOW MO3NLUK;

- yCTaHaBnvMBaTb B3aMMOCBSA3M MeXay dakTtamu wn Teopuen, MpUHYNHON WU
cneacTtBMeM npu aHanmse npobnemMHbIX cuTyauum M OBOCHOBaHUM MPUHUMAaEMbIX
peLleHnin Ha OCHOBE XUMWYECKUX 3HAHUN.

5. COOEPXXAHUE PABOYEN NPOrPAMMbI

BBeneHue
HayyHble MeToabl MO3HAHUA BEWeCcTB WM XMMWUYECKUX saBrneHun. Ponb
9KCNepuMeHTa N TeoOpUN B XMMUKN. 3HaYeHMe Xnmmm npu ocsoeHunn npodgeccuin Cro u
cneunanbHocten CIMO  ecTecTBEHHO-Hay4YHOro npounsas  nNpodeccnoHanbHoro
obpasoBaHus.

1. OpraHuyeckas XxumMums

1.1. NMpepmeT opraHn4eckon xumMmmn. Teopusa CTPOEHUA OpraHM4ecKux
coeanHeHuNn

MpeameT n 3HayYeHWe OopraHMYeckon XMMuw, npeactaBrieHne O MHoroobpasumn
OpraHn4yeCcKnx coeguHeHuN.

ONeKTPOHHOE CTPOeHUe aToMa yrnepoaa: OCHOBHOE U BO3OY>XAEHHOE COCTOSIHUS.
BaneHTHble BO3MOXHOCTM aToMa yrnepoga. XuMuYeckasi CBA3b B OpraHUYeckux
coeavHeHuax. Twunbl rmMbpuansauun aTtoMHbix opbutanen yrnepoga. MexaHusmbl
obpa3oBaHNs KOBaneHTHOM CBA3NM (OOMEHHbIM W [OOHOPHO-aKUENTOPHbIN).  Tunbl
nepekpbiBaHUSA aTOMHbIX opbuTanen, o- u T-cea3n. OguHapHas, ABOMHAas U TpPonHas
cBA3b. Cnocobbl paspbiBa CBA3EW B MOJSieKyrnax opraHudeckux BellecTtB. lNoHATME o
cBobogHOM pagukane, Hykneodune un anektpodune.

Teopus cTpoeHus opraHnyecknx coegumHeHnn A.M. BytnepoBa n COBpeMEHHbIE
npeacTaBneHna O CTPYKTYpe MOneKysn. 3HayeHwe Teopuum CTPOEHUsI OpraHUYeckux
coeauHeHun. MonekynsipHble W CTPYKTypHble dopMysbl. CTPYKTypHble dOpMyIibl
pasfnnYHbIX BUAOOB: pasBEpPHYTad, COKpallEHHasi, ckeneTHas. W3omepusa. Buabl
N30MepUN: CTPYKTYpHasi, MPOCTPaAHCTBEHHAA. ONEKTPOHHbIE 3(eKTbl B MOeKyrnax
OpraHn4YyecKknx coeguHeHnn (MHAYKTUBHbIA 1 ME30MEPHbIN 3P eKTbI).

MpeoctaBneHne o knaccudukaumm opraHudeckux BewecTtB. [loHATME O
dyHKUMOHanbHon rpynne. [omonornda. [omonornyeckne psagbl. Cuctemartmnyeckas
HOMeHknaTtypa opraHmdecknx coegumHeHun (IUPAC) wu  TpuBuanbHble Has3BaHUS
OTAEenNbHbIX NpeacTaBuTenen.

OcobeHHOCTM ©  Knaccudmkaumsa opraHndecknx peakumn. OKUCNUTENbHO-
BOCCTAHOBUTESbHbIE peakuun B OpraHU4eckomn XMMun.

1.2 NpepenbHble yrinesogopoAabl

AnkaHbl. 'omonornyeckun psig ankaHos, obwas dopmyna, HOMeHKnaTtypa u
n3omepusi. ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOMEKYyn arnkaHoB, sps-
rmbpuansaumnsa aToMHbIX opbuTanen yrnepoga, o-css3b. Pr3myeckme CBOMCTBA ankaHoB.

Xnmuyeckme CBOWCTBa alikaHOB: peakuuuM 3aMelleHusi, unusomMmepusauuu,
AErnapupoBaHns, UMKNU3auuKn, KpekuHra, ropeHud. lNpeacTtaBneHMe O MexaHuame
peakuun pagukanbHoro samerleHmnsa. Cnocobbl Nony4eHus.
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LUuknoankaHnbl. O0was dopmyna, HoOMeHknaTtypa u msomepusi. OcobeHHoCTU
CTPOEHUS N XMUMUYECKMX CBOWCTB MarnbiX (LMKAOMpoOnaH, UuknobytaH) M OObIYHbIX
(UMKNONeHTaH, LMKorekcaH) uuknoankaHoB. Cnocobbl nonyvyeHus.

1.3 3TUneHoBble U AUEHOBbIE yrnesoaopoAabl

AnkeHbl. ['omonormyecknn psg ankeHos, obuwas dopmyna, HoMeHknaTtypa.
OneKTpoHHOe M MPOCTPAHCTBEHHOE CTPOEHME MOIEKyI ankeHoB, SpZ-rmbpuansauus
aTOMHbIX opbuTanen yrnepoaa, o- U T-cBs3n. CTPyKTypHas n reometpuyeckas (Uuc-
TpaHc-) nsomepusi. dusnyeckme CBOWMCTBA arnkeHoB. XMMWUYECKMEe CBOWCTBA: peakuuu
npucoeguHeHns, 3aMeLleHnsa B a-nonoXeHue npu ABOWHOW CBA3M, Nonumepusauun u
okucneHnus. MNpencraBneHne 0 MexaHn3mMe peakumm aNeKTpodPUnbHOro NPUCOeaNHEHNS.
MpaBuno MapkoBHukoBa. Cnocobbl NonyyYeHus.

AnkaguveHbl. Knaccudukauua ankaguMeHoB (CONPSKEHHbIE, W30SIMPOBaHHbIE,
KyMynupoBaHHble). OCOBEHHOCTU 3MEKTPOHHOIO CTPOEHUS U XMMWUYECKMX CBOWCTB
COMPSKEHHbIX aAneHoB, 1,2- u 1,4-npucoeguHeHuve. lMonumepmsauns CONPAXKEHHbIX
aneHos. Cnocobbl nony4eHns.

1.4 AueTtuneHoBble yrrnesoaopoabl

AnkKuHbl. ['OMoniorMyecknn psag ankvHoB, obwias cdopmyna, HOMeHknaTtypa u
n3omepus. ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MOSIEKYST arnkuMHOB, Sp-
mbpuansauns aTtomMHblx opbutanen yrnepoga. dusmyeckme CBOWCTBA allKUHOB.
XvMuyeckne CBOWCTBA: peakuun NpucoeavHeHus, OuMepusaumm n TpuMmepusaunm,
okucneHusi. KucnoTHble CBOWCTBa arikMHOB, WMEILLUMX KOHLIEBYIHO TPOWHYK CBSA3b.
Cnocobbl nonyyYyeHns n NpUMMeHeHne anknHOB.

1.5 ApomaTtuyeckue yrrnesoaopoabl

ApomaTunyeckue yrnesogoponbl (apeHbl). [oMmonornyecknn psia apeHos, obwas
dopmyrna, HoMeHKnaTypa u n3omepus. NEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHue
Morekynbl 6eH3ona. Xumudeckne cBovcTBa OeH3ona M ero romMorsioroB: peakuumu
3amelleHnss B OeH30MbHOM KOmbUe W YrNeBOAOPOAHOM pajukane, peakumu
npucoeguHeHus, okucneHne romorioros 6eHsona. lNpegcrasneHne o6 opueHTUpyrowem
AEeNCTBUN 3amMecTuTenen B 6eH30NbHOM KOMbLE Ha npuMepe ankunbHbIX pagvKarnos,
KapOOKCUNbHOW, TUAPOKCUMNBHOW, aMWHO- W  HUTPOrpynnbl, aTtoOMOB ranoreHoB.
Monumepusaums ctupona. Cnocobbl NonyYeHnss apomaTUYecKnx yrnesoaopoaos.

1.7 NMpupoaHble UCTOYHUKN YriieBoaAopoOaAoB

MpupogHbin ras. lonyTHble HedTAHbIE rasbl. HedTb M €€ nponcxoxageHue.
KameHHbI yronib 1 npogyktel ero nepepabotkn. Crnocobbl nepepaboTkn HedTu:
neperoHka, KPeKUHr (TEpMUYECKUi, KaTanuTuyeckuin), puddopMuHr, nuponus. MpoaykTsl
nepepaboTkn HePTN, NX NPUMEHEHNE B MPOMbILLIIEHHOCTU U B BbITY.

"eHeTU4eckasa CBA3b MeXAy pasnUYHbIMKU KriaccaMmn yrineBoaopoaoB.

1.8 'mapoKcunbHbIe coeAuHEeHUs

MpepenbHble oaHoaTOMHble cnuUpTbl. CTpoeHWe Monekyn (Ha npumepe
MeTaHona Wu 9TtaHona). [omonornyeckun psag, obwasa dopmyna, wu3omepus,
HOMeHKMnaTypa 1 Knaccudukauus. dmsmyeckme CBonCTBa npeaesibHbIX OAHOATOMHbIX
cnnpToB. BogopoaHble CBA3M Mexgy Morekynamm crnvptoB. XMMUYeCcKMe CBOWCTBA:
peakuuu 3amelleHus, gerngpataunm, OKUCNEHUs, B3auMMogencTBmne ¢ OpraHN4ecknmMm m
HeopraHM4yeckuMmn kucnotamu. [lenctene ataHona u MeTaHona Ha opraHu3Mm 4esfioBeka.
Cnocobbl nonyyYyeHns n NpUMeHeHne 0gHOATOMHbIX CNIMPTOB.

[MpocTble ahupbl, HOMEHKNaTypa u UsoMepus.

MHoroaToMHble CUPTLI HAa NPUMepe ITUNEHIMNKONA N rnuyepuHa. dusnyeckne
N XUMWYECKME CBOWCTBA: peakumMn 3aMelleHus, B3aunMOAENCTBME C OpraHUYeCcKUMun m
HeopraHM4YeCcKMMMN KUCNoTaMn, KadeCTBEeHHas peakumd Ha MHOroaTOMHble CnUpThI.
[NpenctaBneHMe o0 MexaHuM3Me peakunn HykneoduibHOro 3amelleHus. [encreue Ha
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OpraHn3m 4erioBeka. Cnocobbl nonyyvyeHuna n npuMmeHeHne MHoOroaToMHbIX CrinpToB.

®eHon. CTpoeHne Mornekynbl, B3auMHOE BIIMSHUE TUOPOKCOrpynnbl W
6eH3onbHoro sapa. Pusmyeckune ceonctea peHona. OCOGEHHOCTM XMMNYECKMX CBOUCTB
deHona. KavecTBeHHble peakumm Ha doeHon. Crnocobbl MOnyyYyeHUst U NpUMeHeHue
deHona. lNpouecc nonvkoHAeHcaunn Ha npumepe eHondgopmanbLerMaHONn CMOrbl.

1.9 Anbaernabl U KEeTOHbI

KapboHunbHble coefMHeHUs — anbaernabl U KeTOHbI. [ToHATHE 0 KapOOHUNBHBIX
ONeKTpOHHOE CTpoeHMe KapboHUNbHOW rpynnbl. [oMonornyeckune psabl anbaernaos u
KeToHOB, obuwasa ¢opmyna, u3oMepus U HOMeHknatypa. Pusnyeckue CBOWCTBA
anbgerngoB M KETOHOB. XMMUYECKMe CBOWCTBA anbAerngoB W KETOHOB: peakuuu
npucoeanHenus. [llpeacrasneHne O  MexaHM3Me  peakuurm  HyKNneouiibHOro
npucoeanHeHuns. OKUCneHWe anbaerngoB, KayeCTBEHHble peakuuu Ha anbgerngbl.
Cnocobbl nony4yeHns n NnpUMeHeHne anbaerngoB U KETOHOB.

1.10 Kap6oHoBble KUCNOTbI U UX MPOU3BOAHbLIE

OAQHOOCHOBHbIE NpeaenbHble KAPOOHOBLIE KUCNOTbl. OCOBEHHOCTU CTPOEHUS
MoneKkyn kapbGoHOBbIX KMCNOT. M3omepuss 1 HomeHknaTypa. ®dPusnyeckne CBOMCTBA
O[HOOCHOBHbIX nNpeaenbHblX KapboHOoBLIX kucnoT. BogopogHble cBA3M  Mexay
Monekynamm KapOOHOBbIX KMCMNOT. XMMWU4YECKMEe CBOWCTBA: KUCNOTHblE CBOWCTBA,
peakumsi aTepudukauMM, peakuMm C y4acTMeMm YrneBOAOPOAHOro  paguvkana.
Ocob6eHHOCTN CBONCTB MypaBbWUHOW KUCIOTbI. [MOHATME O MPOM3BOAHbLIX KapOOHOBbIX
KACNOT — CNOXHbIX 3adupax, aHrapuagax, ranoreHaHrmgpuaax, ammgax, HutTpunax.
MHoroobpasne kapboHoBbIX KUCAOT. OCODEHHOCTU CBOWCTB HenpedesibHbIX U
apoMaTnyecknx KapOOHOBbLIX KMUCIOT, AMKApPOOHOBBLIX KMUCIOT, MMOPOKCMKApPOOHOBLIX
kucnoT. MNMpeactaButenn BbiCLUMX KAPOOHOBBLIX KACMNOT: CTeapuHOBasi, NanbMUTUHOBAS,
onevHoBasi, NMHoneBas, NMHoneHoBasi kKMcnoTbl. Cnocobbl NONy4YeHnst U NPUMEHeHne
KapOOHOBbIX KMCMOT.

CnoxHble 3dupbl. [lomonornyecknn psg, obuwass gopmyna, mM3oMepust U
HOMeHKNnaTypa. Pusmyeckme N XMMnU4eckme CBOMUCTBA: MTMAPOSIN3 B KUCIION U LLENOYHON
cpege.

Xupbl. CTpoeHne, pusmMyeckme M XMMMYEeCKMe CBOWCTBA XMPOB: rMAposniv3 B
Kncnom n wenodHon cpege. OcobeHHOCTM CBOWCTB XUPOB, COAEPXKALUMX OCTaTKM
HenpeaenbHbIX XUPHbIX KUCNoT. Kupbl B Nnpupoae.

Mbina kak conu BbICLLUMX KApOOHOBbLIX KACIOT, UX MotoLlee aencreune. NoHaTme o
CuMHTeTu4ecknx morwwmx cpegcraeax (CMC).

1.11 YrneBopabl

O6wasa xapakTepuctuka yrnesogoB. Knaccudpumkaumusa yrnesogoB (MOHO-, AnN- U
nonucaxapuabl). MoHOCaxapuibl:  rfoKo3a,  (ppykTo3a, ranakrosa, pubosa,
aesokcmpnbosa. dusnyeckme CBOMCTBA M HaxoxaeHue B npupoge. POTOCUMHTES.
OnTtunyeckasa nsomepud. KonbyaTto-uenHas TayToMepus Ha npuMmepe MosSieKy bl rKO3bl,
npoekuum Xeyopca, a- n B-aHomepbl F0KO3bl. XMMUYECKME CBONCTBA MTHOKO3bI: peakumnm
C y4acTueM CrnMpTOBbIX U anbAerngHom rpynn, CnMpToBOe N MOSIOYHOKMCIIoE BpoXeHue.
[MpuMmeHeHne rnKo3bl, €€ 3HaYeHNE B XU3HEeOEeATENbHOCTM opraHM3ma. [lucaxapuabl:
caxaposa, ManbTo3a W nakTto3a. BoccTtaHaBnueawlwmne wn HeBOCCTaHaBnMBalLMe
Ancaxapugbl. [mgponua aucaxapvgoB. HaxoxgeHune B npupoge UM MpUMEHEHME.
Monucaxapuabl: Kpaxman, rMuKoreH u uenntonosa. CTpoeHne MakpoOMOoreKyn kpaxmana,
rMKOreHa n uennonosbl. Pusndeckme CBOMCTBA Kpaxmarna v Luennonosbl. XMMuyeckme
CBOWCTBA Kpaxmana: rmaponuns, KauecTBeHHasi peakumnsi ¢ M1ogom. XuMnyeckme CBOMCTBa
Lennonosbl: rmaponms, nonyvyeHne acpmpos uenntonosbl. NoHATHE 06 MCKYCCTBEHHbIX
BOJOKHax (BUCKO3a, aueTaTHbIN LENK).

14



1.12 AMUHBbI, aAMUHOKUCNOTbI, OenKu

AMUHbI — opraHuyeckue npousBogHble ammunaka. Knaccuukaumss amMuHOB:
anudgartnyeckme n apomaTmyeckue; nepBuYHble, BTOPUYHbIE N TpeTu4yHble. CTpoeHne
Monekyrn, obwas dopmyna, M30Mepusi, HOMEHKNnaTypa u usnyeckne CcBOWCTBA.
XnMmnyeckoe CBOMCTBaA anndaTtn4yeckux aMmHOB: OCHOBHbIE CBOMCTBA, afKUNMpoBaHue,
B3aMMOLENCTBME NEPBUYHbLIX aMUHOB C a30TUCTOM KACIOTOMN.

AHUNWH — NpeacTaBuTENb aMUHOB apomMaTtuyeckoro psiga. CTpoeHne aHunuHa.
B3aumHoe BnusiHue rpynn atoMoB B Monekyne aHunmMHa. OcoBEHHOCTM XMMMUYECKUX
CBOWCTB aHunuHa. KauyecTBeHHble peakunm Ha aHunuMH. Crnocobbl NonyvyeHus u
NpUMeHeHne anudgaTnyecknx aMmHoB. MNMonyyeHne aHUnNMHa 3 HUTpobeH3ona.

AMUHOKMUCNOTBLI. HomeHknaTypa u usomepusi. OTaenbHble NpeacTaBUTENN a-
aMWHOKWUCNOT: IMUUMH, anaHuH, dbeHnnanaHnH, cepuH, rnyTaMMHOBas KMCNOTa, NN3UH,
unctenH. OnTuyeckass naomepust aMMHOKUCnoT: D- u L-aMuHOKMcnoThl. dusmyeckme
CBOWCTBA aMMHOKUCNOT. XUMUYECKME CBOWCTBA aMUHOKUCINOT Kak aMdOTEepHbIX
OpraHMYecKnx COeAVHEHWUN, peakuus NoNUKoHAeHcauun, obpasoBaHue nenTUaHoOW
cBsA3n. buonornyeckoe 3HavyeHne aMMHOKUCIIOT. CUHTE3 U r’MaPONn3 NenTuaoB..

Benku kak npupodHble nonumepbl. [MepBuYHasl, BTOPUYHAs U TPETUYHAS
CTpykTypa ©6enkoB. Xumuyeckme cBoWcTBa OenkoB: ruaponus, AeHatypauus,
Ka4yeCTBEHHbIE peakumn Ha Genku.

MoHsTHe 06 asoTcoaepKallmx reTepOLMKINYECKNX COeaNHEHUSIX.
MUpUMMAMHOBbLIE U NYPUHOBBLIE OCHOBAHWS. HyKnenHoBble KACMOTbI: COCTaB, CTPOEHME
1 Bruonornyeckas posnb.

2. O6Lwan 1 HeopraHM4yecKkasa XMmus
2.1 Xumunsa — HayKa o BellecTBax

CoctaB BewecTBa. Xumumyeckne anemeHTtbl. Cnocobbl CyLeCcTBOBaHUS
XUMUYECKNX SNEMEHTOB. aToMbl, MNPOCTble W CNOXHble BeuwlecTBa. BeuwectBa
NMOCTOSIHHOIO M NEPEMEHHOIO CocTaBa. 3akoH NOCTOSHCTBA COCTaBa BeLlecTB. BellecTBa
MOSEKYNSIPHOrO U HEMOMEKYSIPHOIO CTPOEHUS.

U3mepeHune BewecTBa. Macca atomoB 1 mMonekyn. ATOMHas eguHULA Maccehl.
OTHOCKTENbHbIE aTOMHas U MonekynapHasa maccbl. KonmyecTBo BellecTBa U eQUHNULbI
€ro n3aMepeHund: Mofb, MMOJ1b, KMOSb. Yncno Aesoragpo. MonsipHas macca.

ArperaTtHble COCTOSIHUS BellecTBa. TBepaoe (KpucTannmyeckoe n amopgHoe),
Xngkoe n rasoobpasHoe arperaTtHble COCTOsIHMS BewecTtBa. 3akoH ABoragpo M €ero
cneacteus. MonsipHbih 06bem BewecTB B razoobpasHom coctosiHun. O6beauHEHHbIN
ra3oBbI 3aKOH M ypaBHeHne MeHngeneesa— KnanenpoHa.

Cwmecu BewecTtB. Pasnnums mexagy cMecsaMm M XMMUYECKUMU COEOMHEHUSIMUA.
MaccoBas n o6bemHas 4onM KOMMNOHEHTOB CMECHU.

2.2 CTpoeHue aToma

ATtom. CocTaB aTOMHbIX g4ep. XMMUYeckum anemeHT. N3oTonbl. KopnyckynsipHo-
BOMHOBOM fAyanu3m, [BOWCTBEHHaAs npupoga anektpoHa. CTpoeHue 3NeKTPOHHbIX
obono4yek aToMOB, KBAHTOBbIE YMCIa. QHEPreTU4ecKne ypoBHN U NOAYPOBHU. ATOMHbIE
opbutanu. Knaccugukaumss XuMMYECKNX 3NEMEHTOB (S-, p-, d-, f-anemeHThl).

PacnpegeneHne 9anekTpoHOB MO aTOMHbIM OpbuTansam, MAPUHUMN MUHUMYyMa
9Hepruu, npuHumn [aynn, npaBuno XyHaa. ONEKTPOHHblE KOHduMrypaumm aTomoB
3N1IEMEHTOB NEePBOro—4eTBEPTOro NEPMOAOB B OCHOBHOM U BO3BYXOEHHOM COCTOSIHUM,
9NEKTPOHHbIE KOHGUrypaumm WOHOB. [loHATME 06 3HepruM WoHU3auuKn, 3IHEeprnm
CPOACTBA K 9NEKTPOHY. NeKTpooTpuLaTenbHOCTb.

2.3 NMepuoaunyeckum 3akoH u Nepunognyeckasa cuctemMa XMMMYECKUX INIEMEHTOB
0. N. MenpeneeBa

Mepuogunyecknin 3akoH n MNepuoanyeckaa cuctema xmummnyecknx anemeHTos [.U.
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MeHpgeneea. CBA3b Nnepnognyeckoro 3akoHa u lNepmnognyeckon cMcTeMbl XMMUYECKNX
3N1IEMEHTOB C COBPEMEHHOM Teopuen CTPOeHUss aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS
CBONCTB XMMMUYECKNX 3MEMEHTOB U 06pasyemMbIX MMU MPOCTbIX U CIOXHbIX BELECTB Mo
rpynnam n nepuogam. 3HavyeHue nepuogmyeckoro 3akoHa .M. Mengeneesa.

2.4 CTpoeHue BelecTBa

Xnmunyeckass cBA3b. Buabl  XMMudeckon CBA3W:  KOBasneHTHasi, WOHHas,
MeTannumyeckasi. MexaHnambl 06pa3oBaHNs KOBANEHTHOW CBA3N: OOMEHHbIN U JOHOPHO-
aKuenTopHbIA. JHeprma u  anuvHa  cBaAsn.  [longpHOCTb, HarnpaBfeHHOCTb U
HacbllWaeMoCTb  KoBaneHTHouM cBaA3n. KpaTHble cBdA3n. BopopogHas  cBA3b.
MexxmornekynapHble B3anMOAENCTBUS.

BaneHTHOCTb M BaneHTHble BO3MOXHOCTM aToMOB. [MOpuaM3aums aTOMHbIX
opbuTtanen. CBA3b 3NEKTPOHHOW CTPYKTYPbl MOMEKYS C UX FTEOMETPUYECKUM CTPOEHMNEM
(Ha Nnpymepe coeauHeHNn aNeMeHTOB BTOPOro nepuoaa). Bewecrtsa MonekynspHoro u
HEeMONEKYNSPHOro CTPOeHUs. Turbl KpUCTaNIMYEeCKUX peLlleTok (CTPYKTYpP) N CBOMCTBA
BELLEeCTB.

MpeacTtaBneHne O KOMMMEKCHbIX coeanHeHusix. CocTaB KOMMIIEKCHOrMo WOHa:
KomnnekcoobpasosaTtenb, nuraHabl. KoopaumHauuoHHoe 4ucno.  HomeHknatypa
KOMMMEKCHbIX CcoeAuHEHUN. 3HadeHne KOMMMEKCHbIX coeauHeHun. [loHaTne o
KOOPAMHALMOHHON XUMUW.

2.6 Xnmunyeckume peakumm

Knaccugukauna M HOMeHKnaTtypa HeopraHM4Yecknx BelecTB. TpuBuanbHble
Ha3BaHWA OTAEeNbHbIX NpeacTaBuTeNnen HeopraHMYeCcKnxX BELLLECTB.

Knaccugumkaumnsa XMmMmnyecknx peakumnm B HeopraHM4eCckom 1 opraHn4eckomn XmMnm.
3aKOH COXpaHeHUs1 Macchl BELLECTB; 3aKOH COXpaHEHUs1 N NpeBpaLLEeHNa SHepPrnmn npu
XUMUYECKMNX peakumnsx. TennoBble a(pdeKkTbl XMMUYECKUX peakunn. TepMoxmmMmmieckme
ypaBHEHUS.

CKOpOCTb XMMWYECKON peakumum, €€ 3aBMCUMOCTb OT pPasfiMYHbIX (PaKTOpPOB.
["OMOreHHble 1 reTeporeHHble peakunn. Katanus n katanumsatopbl.

ObpaTtumble U HeobpaTuMblie peakuun. XMMmM4Yeckoe paBHoBecue. KoHCTaHTa
XUMUYECKOrOo paBHoBecusi. PakTopbl, BMSAKOWME HaA MOMOXKEHNEe XUMUYECKOTO
paBHOBeCUS: TemnepaTypa, OaBfieHMe W KOHUEHTpauuuM BeLLecTB, Y4YacTBYIOLLMX B
peakunn. MpuHuun Jle WaTenobe.

2.7 PacTtBOpBDI

anekTponutudeckaa auccoumauns. CunbHble U cnabdble anekTponuTbl. CTeneHb
anccounaumn. MloHHoe npoussedeHue 800bi. Cpeaa BOAHbIX PacTBOPOB: KUCMOTHas,
HenTpanbHas, weno4vHasa. BogopogHbin nokasaTtens (pH) pacteopa. 'maponus conen.
Peakuyun noHHoro obmeHa.

2.8 OKMCNUTEeNbHO-BOCCTAHOBUTESIbHbIE peakuun. ANeKTpoxXmMmmyieckme
npouecchl

OkncnuTenbHO-BOCCTaHOBUTENbHbIE peakumn. CteneHb okucrneHmst. OKUCnnTenb
N BOCCTaHOBUTEND. poLecchbl OKUCNIEHNSA U BOCCTAHOBIEHUS!. BaxkHenLmne okucnmTenm
n BoOccTaHoBUTENU. MeTog OnekTpoHHOro ©anaHca. JneKkTponu3 pacTBOPOB W
pacnfaBoOB BELLECTB.

2.9 Knaccudmkauus BewecTB. lpocTble BewecTBa

Knaccudmkauma HeopraHnyeckux BewecTB. [1pocTble N CNOXHblE BeLlecTBa.
Okenpbl, wnx knaccudukaumns. [Mapokcuabl (OCHOBaHUS, KUCNOPOACOAepKalmne
KMCNOTbI, aMmdoTepHble rmgpokcuabl). Kncnotel, nx knaccudpukaums. OcHoBaHWS, UX
knaccudukauma. Conn cpegHme, KUCnble, OCHOBHbIE U KOMMIIEKCHbIE.

MeTtannbl. NonoxeHne meTannoB B NEPUOANYECKON CUCTEME M OCOBEHHOCTM
CTpoeHna ux aTtomoB. [lpocTbie BelwecTtBa — MeTanmbl: CTPOEHME KPUCTasnsfoB WU
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MeTannuMyeckaa xumuyeckas cBaAsb. Obwme duandeckne CBOWCTBA MeTannoB U UX
BOCCTAHOBUTENbHbIE CBOWCTBA: B3aMMOOEWUCTBME C HemeTannamu (Kucnoponow,
rafioreHamun, cepown, a3oToM, BOAOPOAOM), BOOOW, KMCrOTamu, pacTBOpamu COMen,
opraHvyeckMmMun BellecTBamu (cnvptamu, ranoreHankaHamun, eHosioM, KucrnoTamu),
wenovamn. Okeuabl U rMapoKcuabl MeTannoB. 3aBUCUMOCTb CBOMCTB 3TUX COeANHEHUI
OT CTeMNeHen OKUCNEeHUa MeTanmnoB. 3HayeHue MeTannioB B MNpUpoLe U XKU3HU
OpraHn3mos.

HemeTannbl. NonoxeHne HemeTannos B [lepnognyeckon cucteme, oco6eHHOCTH

CTPOEHUS X aTOMOB. ONEKTPOOTPULATENBbHOCTb.
BnaropogHble rasbl. OnNEKTpOHHOe CTpoeHne aTomMoB ©OnaropoAHbiX rasoB MU
OCOBEHHOCTU UX XUMWYECKMX U PUNYECKMX CBOMUCTB. HemeTannbl — npocTble
BellecTBa. X aTOMHOe M MOMeEKynsipHoe CTpoeHue ux. AnnoTponus. XumMunyeckue
csorictBa HemeTtannoB. OKUCNUTENbHbIE CBOWCTBA: B3aMMOAEWCTBME C MeTannamu,
BOJOPOAOM, MeHee 3reKTpooTpuuaTeribHbIMU HeMeTanamMmm, HEKOTOPbIMU CITOXHbIMU
BellecTBaMn. BoccTaHOBUTESNbHbLIE CBOMCTBA HEMETASINIOB B peakumsax ¢ pTopom,
KMCIOPOAOM, CIOXHbIMU BeLeCTBaMn — OKUCINTESNAMU (a30THOM N CEPHOM KUCIIOTaMu
nap.).

2.10 OCcHOBHBbI€e Knaccbl HeOpraHM4eCKux n opraHM4ecKMXx coeguHeHUn

BopoopoaHble coeauHeHus  HemeTtannoB. [lonyyeHne amMmmnaka w
XJIOpOBOAOPOAA CUMHTE30M U KOCBEHHO. dusmyeckne ceonctBa. OTHOLWEHWE K BoAe:
KMCNOTHO-OCHOBHbIE CBOWCTBA.

Okcnabl M aHrmapuabl KapOoHOBbLIX KucnoT. Heconeobpasywowmne wu
coneobpasytowme okcmabl. KUCnoTHble okcuabl, ux ceonctBa. OCHOBHblE OKCUAbI, UX
ceBomctBa. AMQOTEpPHble OKCUAbl, WX CBOWCTBA. 3aBUCMMOCTb CBOWCTB OKCUAOB
MeTannoB OT CTEMeHU OKUCNEHUA. AHrmapuabl KapOOHOBLIX KUCMOT KakK aHanoru
KMCNOTHbIX OKCUAOB.

KucnoTtbl opraHunyeckne wu HeopraHuyeckume. Kucnotel B cBeTe Teopuu
anekTponuTuyeckon guccoumauuun. Kucnotbl B CBeTe MNPOTOSIUTUYECKOW Teopuu.
Knaccudumkaums opraHM4eckux n HeopraHmyeckmx kucnot. O6wme cBoWCTBa KUCHOT:
B3aMMOAENCTBUE OpPraHNYEeCKNX U HEOPraHNYECKMUX KUCAOT C MeTannamMmum, OCHOBHbIMU U
aM@OTEPHbIMM OKCUAAMU U TMOPOKCUAaMU, ConsiMu, obpasoBaHMe CIOXHbIX 3UPOB.
OcobeHHOCTM CBOMCTB KOHLLEHTPUPOBAHHOW CEPHOWN U a30THOW KUCIIOT.

OcHoBaHuA opraHuyeckue u HeopraHuyeckue. OCHOBaHVS B CBETE TEOPUM
anekTponutnyeckon puccoumaummn. OCHOBaHMSI B CBeTe NPOTOMUTUYECKON TeOopun.
Knaccudumkaums opraHM4yeckux M HeopraHM4eckux OCHOBAHUW. XMMUYECKMEe CBOMCTBA
Lenioyen M HepacTBOPUMbIX OCHOBaHMW. CBoKcTBa 6GECKUCNOPOAHbIX OCHOBAHWNA:
aMmMuaka u ammHoB. B3anmMHoe BnivsiHMe aTOMOB B MOSEKyre aHUnHa.

AmMdoTepHble opraHnyeckne n HeopraHu4yeckme coeamHeHusa. AMoTepHble
OCHOBaHWA B CBETE NPOTONNTUYECKON Teopun. AMPOTEPHOCTb OKCUAOB N MTMAPOKCUA0B
nepexogHbIX MeTansnoB: B3anMOAENCTBME C KUCOTaMU U LLenoYamu.

Conu. Knaccudukauma n xmmmyeckme ceomctea conen. OcobeHHOCTM CBOMUCTB
conen opraHNYecKknx 1 HeopPraHNYECKMUX KUCOT.

FeHeTMYecKasa CBA3b MeXAy KnaccamMu OpraHMYeCcKUX U HeopraHM4ecKux
coeaunHeHUN. [TOHATNE O FrEHETUYECKON CBA3N N FTeHETUYECKMX PALaX B HEOPraHN4YeCKom
N OpraHn4eckon Xmummnn. 'eHeTUYeCKne pagbl MeTanna (Ha npumepe Kanbums n xenesa),
HemeTanna (cepbl U KPEMHUS), NEPEXOLHOIO AanemMeHTa (umHka). 'eHeTnyeckue pagbl U
reHeTU4ecKasi CBsi3b B OpraHM4eckon xmmuu. EQUHCTBO Mupa BeLlecTB.

2.11 Xumuns anemMeHTOB

lMonoxeHne HemeTannoB B [lepnogmMyeckon CUCTEME XUMUYECKUX IrEMEHTOB
O.N. MeHgeneeBa M OCOBGEHHOCTM CTpPOEHUA WX aTtoMoB. Dusmyeckme CBONCTBA
HemeTannoB. AnNfoTponus HeMeTanmnoB (Ha npuMmepe Kucnopopga, cepbl, doccopa un

yrnepoga).
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Bopopopa. [lonyyeHue, dwusnyeckme M XUMUYECKUE CBOWCTBA: peakuum C
MeTannaMmm u HemeTannamu, BOCCTaHOBUTESNbHbIE CBOWCTBA. [mMapuabl. TonnmBHbIE
3NIEMEHTHI.

FanoreHbl. HaxoxgeHve B npupoge, CnocoObl MomydeHus, duandeckme u
XuMmnyeckne csowncTtBa. [anoreHoBogopodbl. BaxHenwme Kucrnopogconepxawme
coeauHeHust ranoreHoB. JlabopaTopHble W MNPOMbILAEHHbIE CNOCOObI MOMNyyYeHus
ranoreHoB. [IpMMeHeHne ranoreHoB N NX COeaUHEHUMN.

Kucnopopn, 030H. JlabopatopHble W NPOMbIWEHHbIE CMNOCOObLI NOyYeHUs
kncnopoga. dPnsmyeckne n XMMnU4eckne CBOMCTBA M NMPUMEHEHNE KMCNopoda U 030Ha.
Okecnabl n nepokcmapl.

Cepa. HaxoxaeHue B npupoae, cnocobbl nonyyvyeHus, pusmyeckne n xummyeckue
csonctea. Ceposogopog, cynbdpuabl. Okena cepbi(lV), okeng cepol(VI). CepHucras u
cepHas KMcnoTbl 1 nx conn. OCo6eHHOCTM CBOMCTB CEPHOMN KNCNOThI. [IpuMeHeHne cepbl
N eé coegUHEeHNN.

A3oT. HaxoxaeHue B npupoge, cnocobbl nonyvyeHns, usnyeckne n XmMmmnyeckmne
cBoncTea. AMMMak, HUTpuabl. Okcmabl azoTa. A30TUCTasa U a30THas KACIOTbI U X COMMW.
OcobeHHOCTU CBOWCTB a30THOW KUcNoTbl. [MpyMmeHeHMe asoTa U ero CoeanHEHWUN.
A30THble yaobpeHus.

Poccop. HaxoxgeHne B npupode, cnocobbl NonyyeHusi, U3nYeckne wu
XumMmmndeckme cesomnctea. Pocduabl n gocduH. Okenabl bocdopa, pochopHas kKnucnorta
n eé conn. MetadocdopHaa wn nmpodocdopHaa KucnoTbl, docdopuctaa u
docgopHoBaTUCTas kKMcnoThl. [pumeHeHne ocopa n ero coeanHeHnin. PochopHbie
yaobpeHus.

Yrnepop, HaxoxaeHue B npupoge. AnnoTponHsle mogudukaunn. dusmndeckmne u
XMMUYECKMEe CBOMWCTBaA MpPOCTbIX BewecTB, o06pasoBaHHbIX YyrnepogoM. Okcua
yrnepoga(ll), okcng yrnepopa(lV), yronbHasi kucrnota u €€ conu. AKTMBUPOBAHHLIN
yronb, agcopbumsa. dynnepeHbl, rpadeH, yrnepoaHble HaHOTPYOKu. [lpumeHeHune
NPOCTbIX BELLECTB, 06pa3oBaHHbIX YrNepoaoM, U ero CoeANHEHUN.

KpemHun. HaxoxgeHue B npupoge, cnocobbl nonyvyeHus, usnyeckne u
xummyeckne csonctea. Okcuag kpemHus(lV), KpemHueBas KucnoTa, CUnMKaThbl.
MpumeHeHne KpemMHusa u ero coeguHeHnn. CTekno, ero nonyvyeHne, BUabl CTekna.

MonoxeHne meTannoB B [lepMoan4eckon CUCTEME XUMUYECKUX ONEMEHTOB.
OCcoBeHHOCTN CTPOEHUS ANEKTPOHHBLIX 000N0OYEK aTOMOB MeTannoB. PacnpocTtpaHeHune
XUMWYECKNX INIEMEHTOB-METanMoB B 3eMHon kope. Obuwue duanyeckne cBoncTBa
mMeTannos. [pumeHeHne meTannos B 6bITy 1 TexHUKe. Cnnaebl MeTanmnos.

ONEeKTPOXMMMYECKUA paa HanpsbkeHun MetannoB. OOwwme cnocoObl
nony4YeHnss MeTansoB: rmapoMeTannyprusd, NUpPoMeTannyprud, 3neKTpoMmeTansyprus.
MoHAaTne o Koppo3um meTannoB. Cnocobbl 3aWuUTbl OT KOPPO3UMN.

O6wasa xapakrepuctuka MetannoB IlA-rpynnbl [lepnognyeckon cucTembl
XUMWYECKNX 3NeMeHToB. HaTpuih u kanui: nonyyeHuve, uanyeckne m xmmMmyeckume
CBOMCTBA, NPUMEHEHNE NPOCTbIX BELLECTB N UX COeOUHEHUN.

O6buwan xapakrepuctuka metannoB llIA-rpynnbl [lepuogmyeckon cuctembl
XUMUYECKMX 3neMeHTOB. MarHumim n kanbuui: nonyydeHne, usmyeckme u xmmmyeckme
CBOWCTBA, NPUMEHEHWE MNPOCTbIX BELLECTB U UX coeauHeHun. XKECTKOCTb BoAbl U
Crnocobbl €€ yCTpaHeHWs.

AnMUHUK: NonyyeHne, PU3NYECKMEe N XMMUYECKME CBOWCTBA, MPUMEHEHue
NpOCTOro BelecTBa U ero coegMHeHnn. AM@oTepHble CBOMCTBA OKcuaa v rugpokcuaa
antoMUHUS, TMOPOKCOKOMMNEKCHI antoMUHUS.

Obwan xapakrepucTuka MeTansioB nobGoyHbIX noarpynn (B-rpynn)
Mepunoamyeckon cucTemMbl XMMUYECKUX NTIEMEHTOB.

18



dusmyeckne M XMMMYECKMe CBOWCTBA XpoMa M ero coeguHeHwun. Okcuabl U
rmgpokengbl - xpoma(ll), xpoma(lll) wu xpoma(VI). Xpomatel M aAnxpomartbl, WX
oKucnuTenbHble CBOWCTBA. [lonyyeHne n npumMeHeHne Xxpoma.

dunsnyeckne n xMmmyeckme CBOMCTBa MapraHua n ero coegmHeHuin. BaxHenwme
coeauHenus mapraHua(ll), mapraHua(lV), mapranua(Vl) n mapranua(VIl). MNepmaHranat
Kanus, ero oKucnuTernbHble CBONCTBA.

dusmyeckne M XuMmMYeckue CBOWCTBA Xeresa W ero coeguvHeHun. Okcuapl,
rmgpokeungbl u conu xenesa(ll) n xenesa(lll). NMonyvyeHne n npumeHeHue xenesa n ero
CnnaBoB.

dusnyeckne N xMMmMyeckne CBOUCTBA Meau U e€ coeguHeHun. [onydeHune wm
npUMeHeHne Meau N eé coeNHeHUN.

LinHk: nonyyeHne, usmnyeckme n xmmmyeckne csonctea. AMgoTepHble CBOUCTBA
okcuaa v rmgpokcmaa UMHKa, rmOpOKCOKOMMIIEKChl UWHKA. [pMMEeHeHue UMHKa u ero
COEeaUHEHUMN.

2.12 XumMunsa B XXN3HU obLiecTBa

Ponb xumun B obecnevyeHnn yCToOMYMBOro pasBuTus YernoBeyecTBa. [oHATHE O
Hay4HbIX MeTodax MO3HaHWSA M METOAOSIONMM Hay4yHOoro wuccnegoBaHus. HaydHble
NPUHUMNBLI  OpraHM3aumMm XuUMMUYecKoro npouns3soacTea. [1pOMbIWEHHbIE CNocobbI
NonyyYeHnss BaXHeWWuX BellecTB (Ha npuMmepe nNpPoOU3BOACTBA aMMuaka, CepHOW
KMCNOTbl, MeTaHona). [NpoMblIWneHHble CnocoObl MOSlyYeHUss MeTasnsioB U ChnnaBoB.
XnmMmyeckoe 3arpsisHeHMe OKpyXxalollen cpeabl M ero nocneacteus. [lpobnema
nepepaboTkM OTX040B M MNOBOYHbIX nNpoayktoB. Ponb xumum B obecneveHun
9HepreTuyeckon 6e3zonacHocTu. MpUHUMNBI «3ENEHON XUMUNY.

Xumna 1M 300poBbe  YenoBeka. JlekapcTBeHHble  cpefctBa. [lpaBuna
NCNOnb30BaHWs NeKapCTBEHHbIX NpenapaToB. Posib XMMuun B pa3snuTun MeguumHbl.

XUMUS NULWKX: OCHOBHblE KOMMOHEHTbI, NuweBble fobasku. Ponb xvmuun B
obecnevyeHun nueBor 6e3onacHOCTU.M

KocmeTnyeckne wu napdromepHble cpeactsa. bbitoBasa xumus. [lpasuna
6e3onacHoro ncnosib3oBaHUs npenapatosB 6bITOBON XMMUN B MOBCELHEBHOW XU3HW.

XumMus B CTPOUTENbLCTBE: BaXHEWLUME CTPOUTENbHble MaTepuanbl (LeMeHT,
6eToR).

XNMnS B CENbCKOM XO35INCTBE. OpraHquCKme N MUHeparlribHble y/:|,06peH|/|$|.

CoBpeMeHHble KOHCTPYKLMOHHblE MaTepuarbl, Kpacku, CTeKno, kepamuka.
MaTepuanbl 4ns 9NeKTPOHMKN. HaHoTexHonoruu.

Tembl nHaonBumayalnibHbIX NPOEKTOB

1. CoBpeMeHHble MeToabl 06e33apaxmBaHus BO4bI.

2. BwupTyanbHOe MogenupoBaHMe XMMUYECKUX NPOLECCOB.

3. [pyboaucnepcHble CUCTEMbI, WX Knaccudpmkaumas W UCMOMb3OBaHME B
npodeccnoHanbHON AeATEeNbHOCTY.

4. Bopa kak peareHT 1 cpega ansi XMMMYeckoro npouecca.

5. Koppoaus metannoB 1 cnocobbl 3aWwuThl OT KOPPO3UN.

6. OxpaHa okpyxawuwen cpegbl OT XMMUYECKOro 3arpsi3HeHus. KonuyecTBeHHble
XapaKTEePUCTUKM 3arpsi3HEHNST OKpyXKatoLen cpeabl.

7. KocmeTunyeckue renw.

8. WVHepTHble unun 6naropoaHble rasbi.

9. Pe3nHoTexHUYeckoe NPOM3BOACTBO U €ro posib B HAy4HO-TEXHMYECKOM Nporpecce.
10. MoBapeHHas conb Kak XMMUYeCKoe Cbipbe.

11. HepTb 1 ee TpaHCNOPTMPOBKA KakK OCHOBa B3aMMOBbLIFOLHOMO MEXAYyHapOLHOro
COTpyAHMYeCTBa.

12. lNMpakTnyeckoe npuUMeEHEeHWe 3MeKTponmsa: paduHUpoBaHWE, ranbBaHONMACTUKa,
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ranbBaHOCTErus.
13. Bkonormyeckme acnekTbl UCNOb30BaHUS YrneBogOPOAHOMO Chipbs.
14. KapboHaT kanbuus: B Npupoae, B NPOMbILLUNIEHHOCTH, B BbITY.
15. Okecunabl 1 CONK Kak CTpoUTENbHbIE MaTepuarns.l.
16. Ncnonb3oBaHne pagnMoakTUBHbBIX M30TOMOB B TEXHUYECKNX LLENSX.
17. PeHTreHOBCKOE N3riy4eHne 1 ero UCrnosnb3oBaHe B TEXHUKE U MeauumHe.
18. CBapo4HOe Npon3BOACTBO U POSib XMMUWN YINEBOAOPOAOB B HEM..
Tembl pechepaToB
1. Monumepwusauus: BuAbI NOIMMEPOB U MPUHUMMNBI UX CUHTE3A
2. HaHOXMMUS: cnHTE3, CBOMCTBA 1 NEpPCNeKTUBbI NPUMEHEHUST HAHOMaTepMano.
3. XusHb n peatenbHocTb [. . MengeneeBa. cTopus OTKPbITUA MepuoanyecKoro
3aKoHa.
4. CUWHTE3 NUIMEHTOB: COBPEMEHHbLIE METOAbI NOSTy4YEHUSI OPraHNYECKUX KpacuTenemn
5. AmopdHbie BewecTBa B Npupoae, TeXHUKE, ObITy.
6. 3almTa 030HOBOrO 3KpaHa OT XMMNYECKOIO 3arpsi3HEHUSI.
7. XnMUYEecKMe peakuumn B Npupoae: NpoLecchl n NpUMeEpHI.
8
9

MpumeHeHne cycneH3nm n amMynbLCUn B CTPOUTENLCTBE.

. MuHepanbl n ropHble NOpoabl Kak OCHOBa NUTocdEpbI.
10. HayyHas gearenbHocTb C. AppeHuyca.
11. KoopanHaUNOHHbIE COeANHEHNSA: CTPOEHNE N CBOMCTBA
12. OcHOBHble 006nacTy NPUMEHEHUSI CEPHOWN KNCIOTHI.
13. Ucnonb3oBaHue MUHeparibHbIX KUCNOT Ha NPeAnpUsaTUAX pasfiMyHoOro npoduns.
14. be3onacHOCTb B XMMUYECKMX nabopaTtopuax: aHanns n npegoTepalieHme puckos
15. Nctopua nonyyvyeHnst u nponsBoAcTBa antoMUHUS.
16. HayyHas geatenbHocTb . [aBu.
17. Ponb meTannoB B UCTOPUM YeNoBEeYeCKon LmBunmnsauumn. Ictopna oteqecTBEHHON
YyepHon meTannyprum. CoBpeMeHHoe MeTannyprmyeckoe Npon3BoAcCTBO.
18. NcTtopmna oTeyecTBeHHOM UBETHOW MeTannypruu. Ponb meTannoB u cnnasoB B
Hay4YHO-TEXHMYECKOM Nporpecce.
19. OpraHomeTannMyeckne CoeanHeHns: CTpyKTypa, CBOMCTBA U NPUMEHEHne
20. MpownssoacTeo yaobpeHun.
21. cTopusi BOSHUKHOBEHNA N Pa3BUTUS OPraHNYeCcKon XUMUN.
22. HayyHas pestenbHocTb A. M. byTtneposa.
23. Jkonornyeckasa XuMmns: 3arpssHeHne Bo3gyxa v Boabl.
24. N3y4yeHne N30TonoB N UX NPUMEHEHNE B MegULIMHE N HaykKe
25. Ncnonb3oBaHne apoMaTU4yeckmx amMmuHOB [Ans  pas3paboTku  fleKapCTBEHHbIX
npenapaTos.
26. Ncnonb3oBaHWe HeopraHMYeCcKMxX BeLLECTB B (hapMaLeBTUKE.
27. CuHTETMYECKME KaydyKN: NCTOPUS, MHOroobpasne 1 NepcrnexkTuBhbl.
28. broopraHn4eckus XMMus: aMMHOKUCIOTbI, 6ENKN N HYKNENHOBbIE KACIOTbI.
29. NcTtopusi cTaHOBMEHNA XMMNYECKon Haykm B CpeaHne Beka n anoxy NpoceeLyeHns.
30. Xvimus NtoMUHOMOPHBIX MaTepuaros: NPUHLMMbI CBEYEHUS N NX NPUMEHEHNE

6. TEMATUYECKOE NNAHMPOBAHME C ONPEOENIEHMEM OCHOBHbIX
BMWAoOB YYEBHOU OEATENIbHOCTU OBYYAIOLLINXCA

Bup y4ye6HoM paboThbl O6bem
4acoe
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 154
AypantopHasa y4vyeOHaa paborta (o6sA3aTtenbHble y4YeOHble 3aHATUSA) 110
(BCcero)
B TOM YMCheE:
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nexkunm 36
npakTn4yecKkne 3aHATUS 74

BHeayauTopHasa (camoctosiTenbHas) yyebHaa pabora obyuvarowlerocs 32

(BCcero)

B TOM Yucne:

camocTodATenbHasa pabota Hag — uHOMBMAOYaANbHbIM  MPOEKTOM  C 16

ncnosib3oBaHnMeM MHAPOPMALMOHHBLIX TEXHOSTOMN

noaroToBka pedepaTtoB C UCNOSIb30BaHNEM NH(POPMALIMOHHBIX TEXHONOIH, 16

NoAroToBKa K KOHTPOJSIbHbIM paboTam, YCTHOMY onpocy

MpomexyToyHaa aTrectauua B popmMe 3Kk3aMeHa 12

TEMATUYECKOE NMNIAHUPOBAHUE
Ne CopepxaHue obyyeHus Konuuecrso
yacoB
AyauTtopHble 3aHaTusa (110 yacos)
1 | BeeaeHue | 1
OpraHunyeckas xumus (48 yacoB)
5 MpeoMeT opraHN4YecKon XMMUMK. Teoplfm CTPOEHUNSA OpraHNYecKnx 5
CcoeANHEHWI

3 MpegeneHble yrneBogopoab! (ankaHbl, LUKoankaHbl) 4

4 OTUNEHOBLIE U ANEHOBbLIE YINEBOAOPOAbI 4

5 AueTuneHoBble yrnesogopoab! 4

6 ApomaTunyeckue yrnesogopoabl 6

7 [MpupogHble NCTOYHMKM YrNeBOLOPOLOB 2

8 'mapokcunbHble coeaNHEHNS 5

9 Anbaernabl N KETOHbI 4

10 KapOoHOBbIE KUCNOTbI U UX MPON3BOAHbIE 5

11 YrneBoabl 4

12 AMMWHbI, aMUHOKUCNOTbI, Benku 3

13 AsoTcoaepikalime retepoumnknuyeckue coeguHeHmnsi. HyknenmHosble 1

KNCNOTbI
14 BblcokoMonekynspHble coequMHeHus 1
O6wan n HeopraHM4yeckasa xmmusa (62 vaca)

15 XvMns — Hayka o BeLLeCcTBax 2

16 CTpoeHune atoma 4

17 Mepunogunyecknin 3akoH 1 Neprnoguyeckas cucteMma XMMM4eCcKnx 4

anemenToB [1. . MeHaeneeBa

18 CTpoeHue BewecTBa 4

19 Monumepsbl 1

20 [vcnepcHble cUCTEMBI 1

21 XnmMumyeckme peakumnm 8

22 PacTtBopbl 10

23 OKMCnUTENBbHO-BOCCTAHOBUTENBHbLIE PeaKLMN. 6

ONEKTPOXMMMYECKNE NPOLIECChI

24 Knaccndukaumsa sewectB. [pocTble BellecTBa 6

25 | OCHOBHbI€ Krnaccbl HEOPraHNYEeCKUX U OPraHN4YeCKUX CoeanHEHNI 6

26 XUMUS 3NIEMEHTOB 5

27 XUMUS B XXMN3HU obLiecTBa 5

UTtoro: 110
28 | MpomexyToyHaa aTrecTauus 12
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BHeayauTopHas (camocTosiTenbHas) paborta

noaroToBka pedepaToB C UCNONb30BaHWEM MHPOPMALIMOHHbIX

29 | TEexXHONOorui, BbiNOSIHEHNE TECTUPOBAHUS U KOHTPOSbHbIX PaboT, 16

noaroToBka K yCTHbIM OTBETAM

30

noaroToBka MHAMBUAYAlIbHOro NpoeKkTa C UCNOoJIb30OBAaHNEM

. 16
NHEOPMALMOHHBIX TEXHOMOMMN.

BCEIO: 154

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATEJIbHOCTU OBYYAIOLLUXCA

CopepxaHue
o6yyeHns

XapakTepucTuka OCHOBHbIX BUOOB AeATENbHOCTU 0byyarowmnxcs
(Ha ypoBHe y4ebHbIX 4eNCTBUIA)

BakHenwmne
XUMUYECKNE MOHATUSA

YMeHue gaBaTb onpeferieHne n onepupoBaTb CneayrLmMmm
XUMUYECKMMUN MOHATUSIMWN: BELLECTBO, XUMUYECKUIN INEMEHT,
aToOM, MOSeKyrna, OTHOCUTENbHbIE aTOMHasi U MOSEKyrnsipHas
MaccCbl, WOH, annoTponusi, W30TOMbl, XMMMUYECKAA CBA3b,
3NEeKTPOOTPMLATENBHOCTb, BAaNlEHTHOCTb, CTEMEHb OKUCIIEHNS,
MOfb, MOMSApHaa Macca, MONSAPHbIN 00beM ra3oobpasHbix
BELLECTB, BeLleCTBa MOJEKYNAPHOTO U HEMONEKYSSAPHOro
CTPOEHWsI,  PacTBOPbl,  JMEKTPONUT U HEINEKTPOnuT,
aNeKTponuTnyecKas anccoumaums, oKucnuTenb n
BOCCTAHOBUTENb, OKUCMIEHWE M BOCCTAHOBMIEHME, TEMMOBOW
ahbekT peakumm, CKOPOCTb XMMUYECKOW peakuun, KaTanus,
XMMMYecKoe paBHOBeCKE, yrnepoaHbIn ckener,
dbyHKUMOHanNbHas rpynna, nu3omepusi, romosiorns

OCHOBHbIe 3aKOHbI
XUMUU

dopmynupoBaHMe 3aKOHOB COXPaHEHWs MacCbl BeLLEeCTB WU
NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHoBKa NPUYMHHO-CIEACTBEHHOM CBA3U Mexay
cogepXaHnmem 3TUX 3aKOHOB W HanuUCaHWeM XUMUYECKUX
dopmMyn M ypaBHEHUW. YCTaHOBKa 3BOSIOLMOHHOM CYLLHOCTHU

MeHAeneeBCcKon n COBpPEMEHHOM PopMynMpoBOK
nepuogmnyeckoro 3akoHa [1. 1. MeHgeneesa.
Ob6bscHeHne domanyeckoro cMmbicna CUMBOJNKMN

nepuogmnyeckon Tabnuubl Xxummdeckux anementos . W.
MeHngeneeBa (HOMepoB 3arnemeHTa, nepuoga, rpynnbl) u
yCTaHOBKa NPUYNHHO-CIIEACTBEHHOW CBA3N MEXAy CTPOEHUEM
aToma 1 3aKOHOMEPHOCTSIMN N3MEHEHMNSI CBOMCTB 3NTIEMEHTOB U
obpa3oBaHHbIX MU BELLECTB B Nepmnogax

W rpynnax.

XapaKTepuctmka afeMeHToB ManbiX 1 60MbLWNX NEPUOAOB MO

nx nonoxenuto B MNepmnognueckon cucteme 1. 1. MengeneeBa
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OcHoBHbIE Teopun
XUMUn

YcTaHoBKa 3aBMCMMOCTM CBOWCTB XMMWYECKUX BELWECTB OT
CTPOEHUS1 aTOMOB 06pa3yoLLMX UX XUMUYECKNX INIEMEHTOB.
XapakTepuctuka BaXHENLWMX TUMOB XUMWUYECKUX CBA3EN U
OTHO- CUTENTbHOCTN 3TON TUMOSOTUM.

Ob6bsACHEHNE 3aBUCUMOCTM CBOWCTB BELLECTB OT UX cOocTaBa U
CTPOEHUS KPUCTANSNTNYECKNX PELLIETOK.

dopmynupoBKa OCHOBHbIX NOJTOXXEHUN TEOPUN INEKTPONUTNYE-
CKOW auccoumaumm un xapaktepucTuka B cCBeTe 3TOM Teopumn
CBOWCTB OCHOBHbIX KIacCOB HEOPraHM4YeCKNUX CoeaNHEHNN.
dopmynupoBKa OCHOBHbIX MOSIOXEHUA TEOPUN XMMUYECKOTO
CTPOEHNA OpraHMYEeCKNX COEOMHEHUN U XapaKTepucTuka B
CcBeTe 3TOWN TeOpUM CBOMCTB OCHOBHbIX KNacCcoB OpraHn4ecknx
coeauHeHun

BakHenwmne
BellecTBa n
mMarepuansl

XapakTepuctnka coctaBa, CTPOEHUS, CBOMUCTB, MOSTIyYEHUS U
npume HeHuss BaxHenwmx wmetannos (IA wn Il A rpynn,
antoMWHNS, Xenesa, a B eCTeCTBEHHO-Hay4YHOM npodune u
HEeKOTOpbIX d-911EMEHTOB) U UX COEANHEHUN.

XapakTtepuctuka coctaBa, CTPOEHUS,, CBOUCTB, MOSMyYeHus U
npumMmeHeHnsa saxkHenwmnx HemeTtannos (VI A, VIIA, VIA rpynn,
a Takke asoTta u bocdopa, yrinepoga u KpeMHus, Bogopoaa) u
NX COeANHEHUN. XapaKkTepucTunka coctaBa, CTPOEHUS1, CBOUCTB,
nonyyeHns n npUMeHeHns BaXXHENLINX KnaccoB
yrneBofopoaoB (ankaHoB, LMKIIOanKaHoB, afikeHOB, anKWHOB,
apeHoB) N Ux Hambonee 3Ha4YMMbIX B HAPOOHOXO3ANCTBEHHOM
nnaHe npeacrasuTenen.

AHanorMyHasi xapakTepucTuka BaXXHEWLWMX npeacrasuTenen
APYrMX KrnaccoB OpraHMYecKUx COeAMHEHWN: MeTaHona u
aTaHona, CIOXHbIX 3(MPOB, XUPOB, MbIfl, anbaervaoB
(dbopmanbgerngoB n auetanbgernga), KeTOHOB (aueToHa),
KapbOHOBbIX KUCMOT (YKCYCHOW KWUCIOTbI, ONsi €CTEeCTBEHHO-
Hay4YHoro npocunsa npeacrasuTenen gpyrmx KnaccoB KUCIOT),
MOHOCaxapuaoB  (rMKo3bl), AucaxapugoB  (caxaposbl),
nonmMcaxapugoB (Kkpaxmana uW  Uennnosbl), aHWNuHa,
aMMHOKUCAOT, 6ernkoB, WCKYCCTBEHHbIX W CUHTETUYECKUX

XUMUNYECKUN A3bIK U
CUMBOIUKa

Mcnonb3oBaHne B y4yebHOm w1 npodbeccmoHanbHom
AeATeNIbHOCTU XUMNYECKNX TEPMUHOB U CUMBOJSTUKM.
HasBaHMe wu3y4yeHHbIX BewecTB N0 TPUBMANbHOW UMK
MeXAyHapOAHOW HOMEHKIaType W oTpaXeHwe cocTaBa 3TUX
COeIMHEHUI C MOMOLLIbIO XMMUYECKNX hopMyr.

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLbLIO YPaBHEHWUN

XnmMmn4yeckume peakumm

ObObsACHeHMe CYLLIHOCTM XUMUNYECKNX npoLeccoB.
Knaccudpumkaumss XMMUYECKUX peakumi no  pasnnyHbiM
npu3HakaMm: 4Yucrly W COCTaBy MNPOAYKTOB W peareHToB,
TennosoMmy adpekTy, HanpasneHuo, ddase, Hanuuulo
Katanusatopa, U3MEHEHNIO CTENEHEN OKUCIIEHUS SNIEMEHTOB,
obpasylumx BeLecTsa.

YcTaHoBKa Npu3HakoB O6LWEro M pasnu4yHOro B TUMOMOrK
peakunin ans HeopraHMYeckon n opraHNY4eckon XMMUN.
Knaccudvkaumm BewwecTB M MPOLECCOB C TOYKU 3peHUus
OKUCNEHUA-BOCCTAHOBIEHUS. CoctaBneHune ypaBHEHUN
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[MpoBegeHne  CaMOCTOATESNIbHOMO  MOMUCKA  XUMUYECKOW
WHpoOpMaUUN C MCMNOMb30BaAHNEM Pa3fINYHBIX WUCTOYHUKOB
Xumuyeckas (Hay4HO-NONYNAPHbBIX U30aHUIN, KOMMbIOTEPHbIX 6a3 AaHHbIX,
nHdopmMauus pecypcoB NHTepHeTa).

Mcnonb3oBaHne KOMMNbIOTEPHbBIX TEXHONOMMIN Ans 06paboTku

1 nepegadn XMMMYeckon MHopMaLumm 1 ee NpeacTaBneHns B

YcTaHoBKa 3aBUCUMOCTH mMexay KayeCcTBEHHOM n

PacueTtbl no N

KONMNYECTBEHHONW CTOPOHAMW  XUMMUYECKUX OOBEKTOB U
XUMUYECKNM

npoLEeccoB.
dopmyrnam

PelweHne pacyeTHbIX 3agay Mo XuMuyeckum dopmyrnam u
N ypaBHEHUSIM

ypaBHEHNAM

OOBbSACHEHME  XUMWYECKUX  SIBMEHWUA, MPOMCXOASWUX B
npupoae, 6bITy U Ha NPOM3BOACTBE.

OnpepgeneHve BO3MOXHOCTEW  MPOTEKAHUS  XUMUYECKUX
npeBpaLLEHUA B pasnNYHbIX YCIIOBUSIX.

CobnoaeHune npaBun 3KOMOMMYECKU FPaMOTHOMO NoBeAeHUs B

MpodunbHoe un oKpyXatoLlen cpege.
npoceccrmoHanbHO | OueHKa BIIMAHUA XUMUYECKOro 3arpA3HEeHUs1 OKpyKatroLlewn
3Hauumoe cpeabl Ha OpraHn3m 4YernoBeka U ApYrve XnBble OpraHn3Mbl.
cogepxaHue CobnogeHune npasun 6e3onacHoro obpalleHns ¢ ropryYnMm mn

TOKCUYHBIMW BeLLlecTBaMu, nabopaTopHbIM 06opyaoBaHUEM.
[MogroToBKa pacTBOPOB 3a4aHHOW KOHUEHTpauum B BbITy 1 Ha
npon3BoOACTBE.

Kputnyeckas OoLeHKa [OCTOBEPHOCTH XMMUYECKOU
MHdOpMauuK, NoCcTynarLwemn N3 pasHbiX UICTOYHUKOB

7. ONUCAHUE YHEBHO-METOAMYECKOIO U MATEPUAIIBHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATEJNIbHOCTMW.

7.1 MaTtepmanbHO-TeXHM4YeCcKoe obecnevyeHune

Peanusauusa nporpammbl AUCUMNIMHBLL «XUMUSA» TpebyeT Hanuuua y4vebHoro

kabunHeTa ¢ 4OCTYNOM B VIHTEpHeT.
MomeleHne kabuHeTa yaoBneTBopsieT TpeboBaHnAM CaHUTapHO-3NMAEMNONOMNYECKMX
npasun un HopmatmeoB (CaHluH 2.4.2 Ne 178-02) M ocCHaWweHO TUMNOBbLIM
obopynoBaHvem, TOM 4ucne y4ebHoM Mebenbldo UM cpeacTtBamm  0ByyeHus,
AOCTaTOYHbIMU ANSA BbINOSIHEHUA TpeboBaHMM K YPOBHIO NOArOTOBKM OBy4aroLimxcs
(mocka HacTeHHas 3-anemeHTHas (MarHUTHO-MernoBasi) ¢ NOACBETKON, npoekTop BenQ
MX505, aKkpaH Ona npoekTopa HAaCTEHHO-NOTONOYHbLIM 1500MM, yyeHn4eckue CTofbl
(mapTbl), y4eHU4eckue cTynbd, TpubyHa, nepeHocHoe obopyaoBaHue: HoOyToyk Samsung
NP300V5A-S06RU 15.6" n/unu Hoytbyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTMMegunHoe obopynoBaHue, NOCPeacTBOM KOTOPOro
npenogaBaTesib MOXeT AEMOHCTPUPOBaTb ydacTHMKaM obpasoBaTenbHOro npolecca
BM3yanbHYl0 WHMOpMaUMIO MO M3y4aeMouW AOUCUMNMHE B BUAE NpPe3eHTauun,
BMAeomaTepuanos u T. n.

B coctaB y4yebGHO-mMeTOOQMYECKOrO M MaTepuanbHO-TEXHUYECKOro obecneyeHns
nporpaMmmbl y4eOHOM ANCUNMNINNHBI « XUMUS» BXOAOAT:

* HarnsgHble nocobus (KoMnnekTbl y4eOHbiXx Tabnuu, nnakaToB, MOPTPETbI
BblAAOLLMXCA y4EeHbIX B 061aCTn XMUMUK U T. N.);

* NHPOPMALMOHHO-KOMMYHUKaLMOHHbIE CPEACTBA;

* 9KpPaHHO-3BYKOBbIE NOCOOUS;

* 3anieKTpocHabxeHne KabuHeTa;
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* TEXHNYECKMe cpeacTea obyyeHus
* GUGNMOTEYUHBIN (hOHA.
7.2 UHdbopmaumoHHoe obecneyeHne obyyeHus. lNepevyeHb y4eOHbIX
n3paHun, MHTepHeT-pecypcoB, AONONTHUTENLHON NUTepaTypbl

B 6ubnuoteydHbin poHa BXoaAaT y4eOHUKKM, y4eBHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneumBaoLmne OCBOEHUe y4yebHom ONCUUNITUHbI «XUMNAY,
PEKOMEHOOBAHHbLIE UMW OONYLWEHHble ANs WUCNONb30BaHMS B MNPOdecCUoHanbHbIX
obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmnx obpasoBaTenbHylo MnporpamMmmy
cpenHero obuero obpasoBaHus B npegenax ocsoeHus OMNMOIM CINO Ha 6a3e 0CHOBHOro
obuiero obpasoBaHus.

BrnbnuoTeyHbin poHa MoXeT ObiTb AOMONHEH SHUMKIONEANSIMA, CNPaBOYHUKAMW,
Hay4YHOM M Hay4YHO-NONYNAPHOW NUTEPATYpPOn 1 APYrMMM NOCOBMSMU MO XMMUMN.

PekomeHngyemas nutepartypa:
[ns oby4varowwmxcs:

1. MysakoB C.A., MawnuHa H.B., lonkoB B.A. Xumusa. 10 knacc. Y4yebHuk nns
obuieobpasoBaTenbHbIX OpraHnsauun. YrnybneHHolin ypoBeHb. - M.: lNpoceeleHue,
2022. - 320 c.

2. llysakoB C.A., MawHumHa H.B., lNMonkoB B.A. Xumma. 11 knacc. Y4ebBHuk ans
obLeobpasoBaTenbHbIX OpraHusauun. YrnybneHHoin ypoBeHb. - M.: lNpoceelyeHue,
2022. -320 c.

3. MabpuensaH O.C. Xumusa. 10 knacc: 6a3oBbI ypoBeHb: y4ebHUK. - M.: NMpoceelyeHue,
2023. - 128 c.

4. abpuensH O.C. Xumusa. 11 knacc: 6a3oBbI ypoBeHb : y4ebHuk - M.: lNMpoceeLeHue,
2023. - 127 c.

,D,J'IFI npenogaBsartesia

1. MnunHka, H. J1. 3agaum n ynpaxHeHus no obwien xumumm : yd4ebHOo-npakTudeckoe
nocobue / H. J1. nuHka ; noa pegakuuwen B. A. MNonkoea, A. B. babkoBa. — 14-e n3g. —
MockBa : agaTtenbcTtBo KOpanTt, 2024. — 236 c.

2. CaeHko O.E. Xumunga: yuyebnuk ana konnemxen / O.E. CaeHko. — MockBa: PeHUKC,
2022. - 282 c.

4. MabpuensH O. C., OctpoymoB W. ., CnagkoB C. A. Xumusa. 10 knacc. basosbin
ypoBeHb. YuebHuk. — M.: N3a. «[NpoceeweHney, 2025.

5. Nabpuensan O. C., JlbicoBa .., Xumusa. 10 knacc. MNMpoBepOYHbIE U KOHTPOSbHbIE
paboTbl. — M.: N3a. «lMpoceeweHmner», 2023.

6. Epemun B.B., KyabmeHko H.E., Tepenun B.W., Oposgos A.A., JlyHuH B.B. Xumunsa. 10
knacc. YrnybneHHbl ypoBeHb. YuebHuk. — M.: U3a. «poceeweHney, 2025

7. EpemuH B.B., [Oposgoe A.A., Pomawos JI.B. Xumusa. Xumua 10-11 knaccol.
YrnyOGnéHHbin ypoBeHb. 3agadHuk. — M.: N3a. «lMpoceelweHuner», 2025

MHdopmMaumnoHHbIe 3N1eKTPOHHO-00pa3oBaTernbHble pecypcbkl (UHTepHeT-
pecypchbl):
1. www.lib.vsu.ru — 3HB BI'Y
2. Mabpuensan O. C. n gp. Xumna anga npodeccnin n cneumanbHOCTEN TEXHUYECKOro
npouns (SNeKTPOHHOE NPUNOXeHne).
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. 4. www.hemi.wallst.ru — O6pasoBaTenbHbI CanT AN LWKONbHUKOB « XNMUSAY

. Wwww.chem.msu.su — OnekTpoHHasa 6ubnuoTeka no xMMmmnm

. www.enauki.ru — UHTepHeT-usgaHue gns yumntenen « ECtectBeHHble HayKny»

. www.1september.ru — MeTtoanyeckas raseta «llepBoe ceHTAOps»

. www.hvsh.ru — XXypHan «Xnmus B LLKone»

. www.profspo.ru — PROFO6pa3soBaHune

. www.chemistry-chemists.com — QneKTPOHHbIN XXypHan «XUMUKN N XUMUA»

0. ONEeKTPOHHLIN KypC NO AUCLUNINHE Ha nopTarne «ONeKTPOHHbIN YHUBepcuTeT

= O © 00N O 01 W

BI'Y» — Pexxum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=4323
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JIUCT COrMACOBAHUN

PABOYAA NMPOrPAMMA
OBLLEOBPA3OBATEJIbHOU YHEBHOU ANCLUUIMIINHDI

CneuuanbHocTb: 33.02.01 dapmaums
Oucunnnuna: MNA4.01 Xvmusa
Mpodumnb NOAroTOBKN: €CTeCTBEHHOHAYYHbLIN

dopma 0byyeHus: ovHas

YyebHbit roa; 2025-2026

CocTtaButensb
npenogasaTesib
kacpegpsl BMC n KX CamotmHa U.FO.  27.03. 2025

COIMACOBAHO
Kypatop OMNOI1 CMNo
no cneumarnbHOCTH YynaHguHa E.E. 27.03. 2025

3aB. otgenom obcnyxunsanuna 3HB 27.03. 2025

PEKOMEHOOBAHA HMC xumunyeckoro akynbteTa, NnpoTokon ot 27.03.2025 Ne 10-03




