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1. NOACHUTEJIbHAA 3AMNCKA

Mporpamma  obweobpa3oBaTtenbHON  y4ebHOM  AUCUMNIUHBL  «XUMUSI»
npegHasHayeHa Ans u3dyvyeHuss B obpasoBaTenbHbIX OpraHusaumsx, peanuayroLlimx
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 obLuero
obpa3oBaHusi, NPeabsaABAsSEMbIX K CTPYKTYPE, COAEPXKAHUIO N pe3ynbTaTaM OCBOEHUS
y4ebHON AucumMnnnHbl, C ydyeTom [lpumepHOM OCHOBHOW o06LeobpasoBaTenbHON
nporpaMmmbl cpeaHero obuiero obpasoBaHus.

CopepxxaHune nporpaMmmbl o6LeobpasoBaTenbHON y4ebHOM ANCUMMNNHDI
«XUMNA» HanpasfieHO Ha AOCTUMXEHNE CredyoLwWnx Lenen:

- (bopMUpoBaHME y 0ByYaoLLMXCS YMEHUS OLEeHMBATb 3HAYMMOCTb XMMUYECKOTrO
3HaHMA ONS KaXKA0ro YenoBeka;

- bopmupoBaHMe  npeacTaBfieHUN: O  XMMWYECKOW  COCTaBIiSoLLEN
€CTeCTBEHHOHAYYHOW KapTMHblI MMpa, POSiM XMMUWN B MO3HAHUW SBNEHUA NPUPOAbI, B
GOPMUPOBAHUN MbILLNIEHUST U KYNbTYpPbl IMYHOCTU, €€ PYHKUMOHANbHOW rpamMOTHOCTH,
HeoOXoaMMON ANs peleHns NpakTUYeCcKMX 3agad U 3Korormdeckn 06OCHOBaHHOIO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHOM Cpeae;

- pasBuTUE y OByYalLMXCA YMEHU pasnuyatb (PakTbl U OLEHKX, CpaBHMBATb
OLIEHOYHbIE BbIBOAbI, BUOETb MX CBSA3b C KPUTEPUSAMM OLEHOK M CBSA3b KPUTEPUEB C
onpeaenieHHon CUCTEMON LeHHOCTeN, hopmynupoBaTb U 060CHOBLIBaTb COBCTBEHHYHO
NO3nLNIO;

- npuobpeTeHne obOyyalWMMUCA OnblTa pasHoobpasHOW [OeATerlbHOCTH,
NMO3HAHUA U CaMOMO3HaHMUS; KMOYEBLIX HABbIKOB, UMEIOLINX YHUBEPCANIbHOE 3HAYEeHME
ANS pasnU4YHbIX BUAOB AEATENbHOCTM (HaBbIKOB peLleHns Npobnem, NPUHATUS peLLeHnH,
noucka, aHanmsa n obpaboTku MHOPMaLUK, KOMMYHUKATMBHbLIX HaBbLIKOB, HaBbIKOB
n3mMepeHnin, cotTpyaHndecTsa, 6esonacHoro obpalleHus ¢ BelecTBamMmm B NOBCEAHEBHON
XWU3HN).

2. OBLUAA XAPAKTEPUCTUKA

OcHOBHbIMM MpobrnemMamMu XMMUKN ABNSAOTCA U3ydeHWe cocTaBa U CTPOEHUs
BELLECTB, 3aBMCUMOCTU WX CBOWCTB OT CTPOEHMUsl, KOHCTPyMpOBaHWE BELLECTB C
3aJaHHbIMM CBOMCTBaMU, UCCneLoBaHNE 3aKOHOMEPHOCTEN XMMUYECKNX NpeBpaLLeHnI
M NyTen ynpasfieHUss UMW B UEnsX MNOfydYeHus BewecTB, MaTepuanoB, SHEpruwu.
CoaepxaHue OUCUMNIMHBLI CTPYKTYPUPOBAHO MO NSATM Grokam: MeTodbl MO3HaHusS B
XUMUN; TeopeTUYeckmue OCHOBbI XMMUN; HEOPraHUYecKas XMMUS1; opraHuyeckast XmMus;
XUMUS N KU3Hb.

B ocHoBy nporpammbl NONOXeEH NpUMHUMN pa3BuBatloLwero obyyeHus. lNporpamma
onvpaeTca Ha Matepuan, nsdy4yeHHoln B 8—9 knaccax, No3TOMY HEKOTOpPbIE TEMbI Kypca
paccMaTpmBaloTCs MOBTOPHO, HO YXXe Ha Bonee BbICOKOM TEOpPEeTUYECKOM YPOBHE. Takown
noaxon nossonsetr yrnybnate M pasBMBaTb MOHATME O BeELECTBE U XMMWUYECKOM
npouecce, 3akpenndaTb NPONAEHHbIN MaTepMan B akTUBHOM NaMATU yYaLLMXCS, a Takke
COXpaHsTb NPEEMCTBEHHOCTb B npoLecce obyyeHus.

Mporpamma obecrneymBaeT CO3HaATENbHOE YCBOEHME YYaLMMWUCS BaKHEMWLLMX
XUMUYECKNX 3aKOHOB, TEOPUIM U NOHATUN; PopMUpPYeT npeacTaBrieHne O posiv XMMum B
pasBUTUM pasHOOBpa3HbIX oOTpacnen npou3BOACTBA; 3HAKOMUT C BeLlecTBaMu,
oKpyXawwumn 4yernoseka. [lpy 3TOM OCHOBHOE BHUMaHWe yaendeTcs CyLHOCTU
XUMUYECKMX peakuMn n MeTodamM WX OCYLLECTBIIEHMs, a Takke crnocobam 3aluThbl
OKpy>KatoLen cpeapl.



Kypc xumumn obobuwaer n pacwmpsieT 3HaHMS O CTPOEHUW U CBOWCTBaX
HeopraHuyeckux BellecTB. B Hem u3naratoTcs OCHOBbI 0OLWEN XMMWUWN: COBPEMEHHbIE
npeacTaBneHnsa o CTPOEHMM aTtoma, NPUpoae 1 CBOMCTBaX XMMUYECKOW CBA3W, OCHOBHbIE
3aKOHOMEPHOCTN MNPOTEKAHUA XUMWUYECKUX MpOLEeccoB, 0OLme CBOWCTBA CROXHbIX
HeopraHM4yeckux BeLecTB, HeMeTarnnoB U MeTansoB, HayYHble NPUHLMIMbI XUMUYECKOro
NPOM3BOACTBA, HEKOTOPbLIE ACMEKTbl OXpaHbl OKpYXatowen cpeabl U psa Apyrux Tem,
Bxogdwmx B PefepanbHblii  KOMMOHEHT rOCy4apCTBEHHOrO CcTaHgapTa obuiero
obpasoBaHNsA N0 XUMUN.

B uenom y4ebHas gucuunnuHa «XuMusi», B COAEpPXaHWW KOTOPOW BedyLium
KOMMOHEHTOM SIBMSIIOTCS Hay4YHble 3HAHWUS U Hay4YHble MEeToAbl MO3HaHMS, NO3BONSET
chopmmpoBaTb Yy OBy4qaloLMXCA LENOCTHYI €CTeCTBEHHO-Hay4yHyl KapTUHY Mupa,
NpobyanTb Y HMX SMOLMOHANbHO-LLEHHOCTHOE OTHOLLEHME K M3ydaemMoMy maTepwuany,
rOTOBHOCTb K BbIOOpPY AEVCTBUI onpeaeneHHoN HanpaBneHHOCTN, YMEeHNEe KPUTUYECKN
OLeHMBaTb CBOMU U YyXXne AEUCTBUS U NOCTYMKMU.

[Ons opraHMsauum BHeayaAUTOPHOW CaMOCTOATENbHOW paboTbl CTyAEeHTOB
ryMaHuTapHoro npodunss npeactaBneH NPUMEPHbIN  NepedeHb  pedepaTtos,
NHONBMAOYanNbHbIX NPOEKTOB.

B npouecce wu3ydeHns xumummM BaxHO opmmupoBatb MHPOPMALMOHHYHO
KOMMNEeTeHTHOCTb  obydatowmxca. [loaToMy npu  opraHusaumm  BHeayaUTOPHOM
CaMOCTOATENbHOM paboTbl akueHTUpyeTcss BHMMaHWe OoOy4yalmnxcs Ha noucke
NHOPMaUUKN B UHTEPHETE, Y4EOHOM, HAYYHO-NONYMAPHON 1 CheunanbHOn nutepaTtype
C COOTBETCTBYHOLWMM 0CPOPMIEHNEM N NPeaCTaBNEHNEM Pe3yrbTaToB.

N3y4eHne obuieobpasoBaTtenbHOM y4ebHOM ANCUMNNNHBI « XUMUSI» 3aBepLlaeTcd
noaBeAeHNeM UTOroB B hopMe 3a4eT C OLEHKOM B paMKax MPOMEXyTOYHOM aTTecTaumm
CTyaoeHToB B npouecce ocBoeHns ocHoHou OlOIMN CrO c¢ nonyyeHnem cpeHero
obuwero obpasosaHusa (MMNCC3).

3. OMUCAHME MECTA YYEBHOW OUCLUMIIUHBI B YYEBHOM MJTIAHE

YyebHas gucuunnuHa «Xumusay sBnsetca y4ebHbiM npegMeTom no BbIGopy M3
obszatenbHon npegmeTHoM obnactun «EctecTtBeHHble Hayku» PIOC cpegHero obwero
obpasoBaHus.

YyebHas gucumnnmHa «Xumusi» um3ydaetcs B obuieobpasoBaTefibHOM LMKNe
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHOBHOro obuiero obpasoBaHus C NOSTy4YeHUEM
cpenHero obuiero obpasosaHus MMCCS.

B yuebHbix nnaHax MMNCC3 mecTto yyebHon ancumnimnHbl «XmMmusi» — B COCTaBe
obweobpasoBaTenbHbIX  y4eBHbIX AucuMnauH nNo  Bblbopy, opmMunpyeMbiXx U3
obsi3aTtenbHbIX npeameTHbix obnacten ®IrOC cpepHero obuiero obpasoBaHuda, Ons
cneunanbHoctn CI1O  «Typusm UM rocTeNnpUUMCTBO»  COLMarbHO-39KOHOMUYECKOIo
npodpuns npogeccmoHanbHoro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHus y4dyebHom AaucumninHbl «Xumusiy  obecneumnBaeT
AOCTUMXEeHMe obyvarolmmmncs crenyomx pe3ynbTaToB:

JINYHOCTHbIX:

- YyBCTBO ropaocCtn M yBaXXeHuUd K UCTOPUMN U OOCTUMXKEHUAM OTEeYeCTBEHHOM
XUMUNYECKON Haykun; XUMUYEeCKM TrpamMoTHOE nnoBegeHne B HpOC*)eCCMOHaﬂbHOIZ
0eATeNIbHOCTU U B 6bITy npum o6pau.|,eH|/w| C XMMNn4eCKnmmn BeLectBamm, matepmanamMmm mn
npoueccamu;



- TOTOBHOCTb K MPOAOSMKEHUI0 0Opa3oBaHWUs M MOBbIWEHUA KBanudukauun B
n3bpaHHOM nNpodeccnoHanbHON OEATENbHOCTM M OOBEKTUBHOE OCO3HaHME pPoOnn
XUMUYECKNX KOMMNETEHLMI B 3TOM;

- YMEHVe WuCnosb3oBaTb [AOCTMXKEHUA COBPEMEHHON XUMWUYECKOW Hayku W
XUMUYECKNX TEXHOMNOMMI AN NOBbIWEHUS COBCTBEHHOrO MHTENNEKTYanbHOro pasBmTus
B BbiOpaHHOM NpodeCcCnoHanbHOM AeATEeNbHOCTY;

- CHOPMMPOBAHHOCTb  LIEHHOCTHO-CMBbICIIOBbIX ~ YCTAHOBOK,  OTpaKatoLmx
NUYHOCTHbIE U TpaXdaHCKne no3vumm B [OeATeNnbHOCTW, aHTUKOPPYMNUUOHHOEe
MUPOBO33peHME, NPABOCO3HAHME, IKONOTNYECKYIO KYNbTYpPY;

- CPOPMUPOBAHHOCTb OCHOB [MPaBOBOrO MbILUMAEHNA N AHTUKOPPYMNLNOHHBIX
CTaHO4apTOB NoBeAeHus;

- CNOCOBHOCTb K OCO3HaHMKD POCCUMCKOW TPaKAaHCKOW WOEHTUYHOCTU B
NOMNUKYNbTYPHOM COLMYME;

- TONepaHTHOEe CO3HaHWe W rnosedeHne B NOSNUKYNbTYPHOM MUpe, rOTOBHOCTb U
CNocOBHOCTb BECTU Ananor ¢ ApyrMmMmu noabMn, JOCTUraTb B HEM B3aMMOMOHUMaHUS,
HaxoguTb oOWwmMe uenn u coTpygHu4YaTb ANna WX  OOCTMXKEHMS, CNOCOOHOCTb
NPOTUBOCTOSATb ngeonormm 3KCTPEMMU3MA, HaunoHanuama, kceHoobun,
ANCKPUMUHALMM NO counanbHbIM, PENUIMO3HBIM, PacoBbIM, HAUMOHarNbHbIM NpU3Hakam
N OPYrMM HEeraTUBHbBIM COLManbHbIM SBNIEHNUSAM;

- pacno3HaBaTb KOH(IMUKTOreHHble CUTyauun 1 npefoTepaliatb KOHQUKTbI A0
MX aKTUBHOW asbl, BbICTpamBaTb AefoBytd M obpasoBaTerfibHyld KOMMYHMUKALMIO,
n3beras MIMYHOCTHBLIX OLLEHOYHbIX CYXXOEHWUMN.

MeTanpeaMeTHbIX:

- NCMNONb30BaHNe pasnNUYHbIX BUOOB NO3HaBaTESNTbHOW AEATENbHOCTU U OCHOBHbIX
WHTENNEeKTyanbHbIX onepauun (NOCTaHOBKM 3agaudn, OpMyNUpoOBaHWS  FUMNOTES,
aHanusa un cMHTesa, cpaBHeHus, 0606LLeHns, cuctemaTmsanmm, BoliBNEHUS NPUYMHHO-
CNeACTBEHHbIX CBA3EN, MOMCKa aHanoro, OPMYMpOBaHMSA BbIBOAOB) ANS peLleHns
NOCTaBMEHHOW 3aJayvv, MNpPUMEHEHWEe OCHOBHbIX MeTOAOB Mo3HaHusa (HabnogeHus,
Hay4YHOro 3KCMEepMMEHTa) NS U3YYEeHUS PasfMYHbIX CTOPOH XMMUYECKMX OOBHEKTOB U
npoueccoB, C  KOTOpbIMM  BO3HMKAeT  HeobxoguMMOCTb  CTankuBaTbCsd B
npodeccnoHanbHon cdepe;

- UCMomnb3oBaHWE pPasnNU4YHbIX WCTOYHUMKOB [ONs  MNOMyYeHUs XUMUYECKOM
WHpopMauun, ymMeHue OuEeHUTb ee [LOCTOBEPHOCTb AN AOCTMKEHUS XOPOLUMX
pe3ynbTaToB B NpodyeCccnoHanbHOn cgepe;

- BNageHue s3blIKOBbIMW CPeacTBaMM, B TOM 4YUCIEe U A3bIKOM XUMUU— yMEHMWEe
SICHO, NTOTMYHO N TOYHO U3naraTb CBOK TOYKY 3pEHUs, MCMOMb30BaTh afekBaTHbIE SA3bl
KOBble CpeacTBa, B TOM 4YUCNE W CUMMBOSIbHbIE (XMMUYECKME 3Haku, opmMyrnbl K
ypaBHEHNS).

npeaAmMeTHbIX:

- CChOpPMUPOBAHHOCTL NPEeACTaBeHNn O MECTE XUMUN B COBPEMEHHOW Hay4YHOWN
KapTMHEe Mupa; MNOHUMaHWe ponu xumMmm B POPMUPOBAHUM  Kpyro3opa W
JYHKLMOHAITbHOW rPaMOTHOCTY YerioBeKa ANs peLleHns npakTu4ecknx  3ajav;

- BrageHue OCHoBoMNosiaravWmMmMm XUMUYECKUMU MOHATUAMMU, TEOopUSMU,
3aKOHaMM N 3aKOHOMEPHOCTAMM;  YBEpPEHHOe  MOoNb30BaHWe  XUMUYECKOW
TEPMUHOMOIMEN N CUMBOJTUKOWN;

- BrlajeHue OCHOBHbIMM MeTOAaMu Hay4HOro MO3HaHWS, UCMOSib3yeMbiMU B
XUMUK:  HabnigeHnem, OrnucaHuem, WU3MEpPEHUEM, IKCMEPUMEHTOM; yMeEHue
obpabatbiBath, 00BACHATL pe3ynbTaTbl NPOBEAEHHbIX OMNbITOB M AenaTb BbiBOAbI;
FOTOBHOCTb U CMOCOBHOCTb MPUMEHATbL METOAbLI MO3HAHUA NPU PeLUEHUN NPaKTUYECKNX
3ajav;

- CChOPMMPOBAHHOCTb YMEHUS JaBaTb KOMYECTBEHHbIE OLIEHKM U MPOU3BOAUTL



pacyeTbl N0 XMMUYEeCKUM (POpMyfniaM U YpaBHEHUAM;

- BNageHue npasunamm TeXHNKM 6€30nacHOCTU NPU UCMOMNb30BaHNN XUMUYECKNX
BELLEeCTB;

- CPOPMMPOBAHHOCTb COBCTBEHHOW MO3MLMM MO OTHOLUEHWIO K XUMUYECKOW
MHd OpMaLnK, NoNy4aemMon U3 pasHbIX MCTOYHUKOB.

CTyneHT Ha 6a30BOM ypOBHE Hay4MUTCS:

- packpbIBaTb Ha NpuUMepax posib XM B GOPMUPOBAHUN COBPEMEHHOW Hay4YHOM
KapTUHbI MUpPa N B NPaKTUYECKON AEATENBbHOCTM YENOBEKA, B3aMMOCBSA3b MEXAY XUMUEN
N OpYrMMn eCTeCTBEHHLIMU HayKaMu;

- yCTaHaBnMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3WM MeXAy CTPOEHMEM aTOMOB
XUMUYECKNX IMEMEHTOB W NEPUOOUYECKMM U3MEHEHWEM CBOWUCTB  XMMWYECKUX
3M1EMEHTOB U UX COEANHEHNI B COOTBETCTBUM C MOSTIOXKEHNEM XUMUYECKNX INIEMEHTOB B
nepmMoanyeckon cucteme;

- aHanM3npoBaTb COCTaB, CTPOEHNE U CBOWCTBA BELLECTB, MPUMEHSIS NOMOXEHUS
OCHOBHbIX XMMWUYECKNX TEOPUIN: XMMUYECKOIO CTPOEHNSA OpraHnyYecknx coeanHeHmmn A.M.
ByTtnepoBa, CTpoeHus atoMa, XMMWUYECKOW CBA3WU, SNEKTPONUTUYECKOM Amccoumauum
KMCNOT U OCHOBAHWUN;

- MPUMEHATbL MNpaBuia CUCTEMATUYECKON MEXOYHAPOOHOW HOMEHKNATypbl Kak
cpeacTtea pasnuyeHnsa n ngeHTuuKkaumm BeLecTs no X COCTaBy N CTPOEHWUIO;

- COCTaBNATb MOSNEKYNSAPHbIE U CTPYKTYpPHble OPMYSbl HEOPraHUYecKnx wu
OpraHMYyecKknx BELLECTB Kak HocuTernenm uHpopmaumm O CTPOEHUM BellecTBa, €ro
CBOMCTBAX M NPMHAANIEXHOCTM K ONpeaeneHHoOMY KIiaccy COeaANHEHUN;

- 06BACHATL NpUpoAy U cnocobbl 06pa3oBaHNA XMMUYECKOW CBA3U: KOBaNEHTHON
(nonapHOW, HENONSAPHOW), WOHHOW, METanfIMYeckon, BOOOPOAHON - C LENbIo
onpegeneHns XMMN4Yeckom akTUBHOCTU BELLIECTB;

- XapaktepusoBaTb (U3NYECKME CBOWCTBA HEOPraHUYECKUX W OpraHUyYecKmx
BELLECTB M YyCTaHaBnMBaTb 3aBMCUMOCTb (OU3MYECKMX CBOMCTB BeLeCcTB OT Tuna
KPUCTann4eckomn peLueTku;

- XapakTepu3oBaTb 3aKOHOMEPHOCTU B UBMEHEHUN XUMNYECKNX CBONCTB MPOCTbIX
BELLIECTB, BOAOPOAHbIX COEOVMHEHMWI, BbICLLUMX OKCUAO0B U MOPOKCUOOB;

- YMeHVe ycTaHaBnuBaTb 3aBMCUMOCTb CBOWCTB W MPUMEHEHUS BaKHEULLUX
OpraHM4YecKnx COeaMHEHMA OT WX XMMUYECKOTO CTPOEHUSsl, B TOM 4uUCre WU
0OYyCNOBMEHHbIX XapaKTepoM 3TOro CTPOEHUSA (NpedenibHbIM UM HenpenenbHbIM) U
HanMuneM yHKUMOHanbHbIX rpynm;

- YMEHME ONnCbIBaTb KOHKPETHbIE XMMUYECKNE peakumnm, YCroBUS UX NpoBeaeHNs
N yrnpaeneHnsa XMMNYEeCKNMM NpoLieccamu;

- yCTaHaBnvBaTb 3aBUCUMMOCTb pPEaKUMOHHOW CNOCOBHOCTM OpraHUYecKux
COEOVHEHM OT XxapakTepa B3aMMHOI0 BIIMSHMS aTOMOB B MOJSEKYNax C LENbio
NPOrHO3NPOBaHUSA NPOLYKTOB peakuuu;

- yCTaHaBnMBaTb 3aBUCMMOCTb CKOPOCTU XMMMUYECKOW peakumm uU CMeLLeHUs
XUMWYECKOrO paBHOBECUSI OT pasfunyHbiX ¢aKTOpoB C Uefbl  onpeaeneHus
ONTMMarbHbIX YCNOBUIA NPOTEKAHNSA XMMNYECKNX NMPOLIECCOB;

- NPUBOAUTL NPUMEPbLI OKUCINTENBbHO-BOCCTAHOBUTESbHLIX peakumn B npupoae,
NPOM3BOACTBEHHbIX MpoLeccax U XU3HeLEATENbHOCTU OPraHN3MOB;

- NPOBOAMTL pacyeTbl HA OCHOBE XUMMNYECKUX (DOPMYI U YPaBHEHUIN XUMUYECKNX
peakunn C MUCNosrb30BaHMEM (PU3NYECKUX BENUYUH, XapaKTepusylLlmx BellecTBa C
KONMYECTBEHHOM CTOPOHbI: Macchbl, 06bema (HopMarnbHbI€ YCNOBUS) ra3os, KonnyecTsa
BeLleCcTBa; UCMNOSb30BaTb CUCTEMHbIE XMMUYECKME 3HAHUSA ONA MPUHATUS pPEeLUeHU B
KOHKPETHbIX XXU3HEHHbIX CUTyauusaX, CBA3AaHHbIX C BELLECTBAMMU U UX NPUMEHEHUEM;

- XapakTtepu3oBaTb 0OLiME CBOWCTBA, MONyYEHME U MPUMEHEHUE W3YYEHHbIX
KNnaccoB HEOPraHNYEeCKUX U OpPraHMYEeCKNX BELLLECTB N UX BaXKHENLLUNX NpeacTaBuUTeneun;
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- onpeaenaTb UCTOYHUKM XUMUYECKOW MHdopmauumun, nosyyaTb €€, NpoBOAMTb
aHanus, n3rotaenmeaTb MHPOPMALNOHHBLIN NPOAYKT N NpeacTaBnATb ero;

- KPUTMYECKU OLEeHMBaTb M MUHTEPNPeTUpoBaTb XMMWUYECKYD WHGOpMauuio,
coaepallytocsa B coobLieHnax cpeacTs MaccoBon nHpopmaumm, pecypcax MHTepHeTa,
Hay4HO-NOMYNSAPHbIX CTaTbsX C TOYKM 3PEHUA eCTeCTBEHHOHaY4YHOW KOPPEKTHOCTU B
Lensax BbISIBMIEHMS OLWMBOYHBIX CYXXOEHUN U (POPMUMPOBAHNSA COBCTBEHHOW MO3MLNK;

- yCTaHaBnvMBaTb B3aMMOCBSA3M MeXay dakTtamu wn Teopuen, MPUHYNHON U
cneactBMeM npu aHanmse npobnemMHbIX cuTyauum M OBOCHOBaHUM NPUHUMAaEMbIX
peLleHnin Ha OCHOBE XUMWYECKUX 3HAHUN,

- yMeHue nonb3oBaTbCa o0bA3aTenibHbIMKM  CPaBOYHbIMKM  MaTepuanamm
(nepunoguyeckon cucteMom xumumyecknx anemeHtoB [. WN. MeHngeneesa, Tabnuuen
pacTBOPUMOCTU,  ONEKTPOXMMUYECKUM  PSOOM  HamnpsbkeHWn  MeTannoB, psaom
9NEeKTPOoOTPMLUATENBHOCTUN) ANS XapakTEPUCTUKM CTPOEHUS, cocTaBa U CBOMCTB aTOMOB
XMMundecknx anemeHToB |—IV nepnooB n o6pasoBaHHbIX UMW MPOCTbIX N CIOXHbBIX
BELLEeCTB;

- NPOrHO3MPOBaTb CBOMCTBA HEN3YYEHHbIX BELLECTB N0 aHanormm co CBOMCTBaMm
N3y4eHHbIX Ha OCHOBE 3HAHUSA XMMUYECKNX 3aKOHOMEPHOCTEN;

- CaMOCTOATENbHO NPOBOAUTbL XUMMUYECKUA OKCMEepUMEHT W HabnwgaTb
AEMOHCTPALMOHHbBIA 3KCNEPUMEHT, (OUKCUPOBATb pes3ynbTaTbl U AenaTb BbiBOAbl U
3aKrYeHns no pesyrnbTaTam;

5. COOEPXXAHUE PABOYEN NPOrPAMMbI

BBepeHue
HayyHble MeToabl MO3HAHUA BEWeCTB WM XMMWUYECKUX saBrneHun. Ponb
3KCNepuMeEHTa N TeoOpUN B XMMUKN. 3Ha4YeHMe Xnmum npu ocsoeHunn npodeccuin CIro u
cneuynanbHocten CI1O coumanbHO-3KOHOMUYECKOro npodunsa npodeccnoHanbHOro
obpasoBaHus.

1. OpraHuyeckas Xxumums

1.1. NMpepmeT opraHn4eckon xummn. Teopusa CTPOEHUA OpraHM4ecKux
coeaVHEeHUN

NMpeameT opraHuyeckom XumMuu. [oHATME 0O oOpraHMYeckoM BeLLecTBE W
OpraHM4yeckon XuUMuM, €€ pasBuUTUE W 3HAYEHWEe B MNOSIyYEHUU HOBbLIX BeLWecTB U
MaTepuanos.

Teopusa cTpoeHuMss opraHuyeckux coeauHeHun A. M. byrtneposa.
Mpeanocbinku co3gaHna Teopum cTtpoeHnsi. OCHOBHbIE NMONOXEHUSA Teopun CTpoeHus A.
M. BytnepoBa. Xumuyeckoe CTPOEHNE U CBOMCTBA OpraHn4eckux BelecTs. [NoHsaTne 06
n3omMepun, BaNneHTHOCTW, TOMOSIOTMYECKOM psge UM FOMOJSIOrMYECKOM pPas3HOCTW.
CTpyKkTYpHbIE (POPMYIbl — NOJSIHbIE U COKPALLEHHbIE. [pocTblie (0AMHapHbIE) U KpaTHbIE
(ABOWIHbIE N TPOWHbIE) CBA3N.

Knaccudmkauma opraHnyeckmx coeamHeHun. Knaccmdpumkaums opraHMYeckmx
BELEeCTB B 3aBUCUMOCTM OT CTPOEHUs yrnepogHon uenun. MNMoHATre OyHKLMOHAaNbHON
rpynnsl. Knaccmngukauus opraHM4eckmx BeLWeCcTB No Tuny (OyHKLUMOHANbHOW rpynmbl.

OCcHOBblI HOMEHKNaTypbl OpraHUYeCKUX BellecTB. TpuBMarnbHble Ha3BaHMS.
PaunoHanbHaa HOMeHknaTypa Kak npeawecTBeHHUua HomeHknatypbl [UPAC.
HomeHknatypa IUPAC: npuHuunbel obpa3oBaHuWst  Has3BaHUW,  CTapLUMHCTBO
YHKUMOHanNbHbIX rpynmn, ux obo3HayeHue B npedumkcax M cyddukcax HasBaHun
OpraHv4yecKnx BeLlecTB.

1.2 MNMpepenbHbIe yrnesoaopoabl

MpepenbHble yrnesoaopoabl - ankaHbl. [loHATME 006 yrneBogoponax.

OcobeHHOCTN CTpOeHMs MpeaenbHblX YrneBogopoAoB. AnKaHbl Kak npeacTtaBuTenu

npenernbHbIX yrnesogoponos. MeTaH n aTtaH — I'IpOCTGI?ILLIMG npencraBuTesrin ankaHoB.
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fomonornyecknn psg n obasa gopmyna ankaHoB. CTpyKTypHas nsomepus (nsomepus
yrnepogHown uenu). LiuknoankaHsl. HomeHknaTtypa ankaHos. ®u3snyeckme CBOMCTBA.

Xumnyeckme CcBOMCTBaA ankaHoB. Peakuuum OKUCNEHUS, peakuun 3amMeLleHust
(ranoreHnpoBaHue), peakuun nomMepusauun, peakuus passfioxXeHUs MeTaHa, peakuus
AernapvpoBaHns aTaHa, TeEpMUYEcKoe nNpeBpaLleHme ankaHoB, KOHBEPCUS MeTaHa.

NMpumeHeHne wn cnocobbl nony4vyeHMa ankaHoB. O6nactm npuMeHeHus
ankaHoB. lMpomblWweHHble cnocobbl NOMyYEHUsT ankaHoB: NOSyYeHWE M3 MPUPOOHbLIX
MCTOYHMKOB, KPEKWHI napadguHOB, rmapupoBaHue arnkaHoB. JlaGopaTopHble crnocobbl
noflyyeHnst ankaHoB: CWHTe3 Biopua, gekapbokcunupoBaHue, rMApPoNu3 kapbuaa
antOMUHNA.

demoHcTpauum

Mogenun Monekyn MeTaHa, ApYrMx ankaHoB, pasfnu4yHbiX KOHdopMauuin
LuKriorekcaHa.

1.3 Henpep,eanble yrneBoaopoabi: ajikeHbl, arikagueHbl, ankKunbl

AnkeHbl. [1pOCTpaHCTBEHHOE CTPOEHME MOMEKYNbl 3TUMEHA W  arnkeHOB.
omonornyecknn psg u obwas dopmyna ankeHoB. W3omepus  9TUNEHOBbLIX
YyrneBogoOpOAO0B: MEXKNnaccoBasd, YrnepogHOro cKeneta, MOSIOXEHUS KpaTHOW CBA3M,
reomeTpuyeckad. OcCO6eHHOCTM HOMEHKNATYpPbl 3TUMEHOBLIX YrNeBO4OPOAO0B, Ha3BaHWUSA
BaXXHeMLWNX pagukanos. dusmyeckne cBomctBa arnkeHoB. [lonyyeHue n npumeHeHue.
Peakunn permapupoBaHUa U KPEKUHra ankeHoB. XMMUYECKMEe CBOWCTBA: peakumm
rmaopupoBaHus, ranoreHNpoBanHus, rmapataunmn, OKUCNEHU U NONIMMEpPU3aumnn.

AnkaguveHbl. [loHATME © KnNaccudukaumMss OUEHOBbLIX YrreBoAoponoB MO
B3aMMHOMY PachOfOXEHMIO KpaTHbIX CBsA3en B Monekyne. OCoBeHHOCTN 3MEKTPOHHOIO
N MPOCTPAHCTBEHHOIO CTPOEHUA COMPSKEHHbIX AWeHoB. HoMeHknaTypa AMEHOBbIX
yrnesogopoaoB. OCOBGEHHOCTU XUMMWYECKMX CBOWCTB COMPSDKEHHbIX [OMEHOB Kak
CneacTBue UX ANEKTPOHHOro cTpoeHus. Peakuumn 1,4-npucoegnHeHns. Nonnmepusauus
aneHoB. Cnocobbl nonyyvyeHuMst AMEHOBbLIX yrnesogoponoB: pabotel C. B. Jlebepesa,
aerngpvpoBaHne ankaHos. [onydyeHne CMHTETUYECKOro Kayvyka 1 pesuHbl

AnNKuHbI.  OnNEeKTpOHHOE U MPOCTPAHCTBEHHOE  CTPOEHME  aueTurneHa.
fomonornyecknn pag n obwas dopmyna ankvMHoB. HoMeHknaTypa aueTurieHOBbIX
yrneesogopoaoB. Vizomepusi mexknaccoBasi, YyrnepoaHoro ckeneta, NonoXeHWst KpaTHOM
cBasn.  dusnyeckme M XMMUYECKME  CBOWCTBA:  peakuunm  rmapupoBaHus,
ranoreHMpoBaHus, rmgporanoreHMpoBaHmne, rmgpataumm (peakuus Kyuyeposa), ropeHus.
MMonyyeHne n npumeHeHne.

XuMmunyeckme cBoMCTBA M NpUMeHeHUe anknHoB. OcCoBeHHOCTU peakuuin
npucoeanHeHns No TPOMHOW yriepoa-yrnepoaHon ceasun. Peakuna Kydeposa. NpaBuno
MapkoBHMKOBa MNPUMEHUTENBHO K aueTuneHam. [loaBMXKHOCTb aTtomMa BoOAopoAa
(kMcnoTHble cBoncTBa ankuHoB). OkucrneHwe ankvHoB. lNMpumeHeHne aueTUNEeHOBbIX
yrnesogopoaos. MNonueuHunaueTar.

demoHcTpauum

Mogenn Monekyn CTPYKTYPHbIX M MPOCTPAHCTBEHHbLIX W30OMEPOB arikeHoB U
ankagueHoB 1 ankunos.

1.4 ApomaTuyeckue yrrnesogopoabl

Fomonornyeckun psap apeHoB. beH3on Kak npeactaBuTENb  apeHOB.
O6pasoBaHue apomaTndeckon cuctemol. Fomonorn 6eH3ona, nx HOMeHknaTypa, obuwias
dopmyna. Pusmndeckne cBOMCTBA apeHOB. [eHeTuyeckad CBA3b YrneBo4OpPOLOB,
npuHagnexawmx K pasfnyHbiM Kraccam.

Xumunyeckme CBOMCTBA apeHoOB. MonyyeHne 6eH3ona (TpumMepusaums
aueTuneHa, gervMapupoBaHue ankaHoB, AerngpupoBaHue uukroankaHos). [pumepbl
peakumi 3ameLleHuns: ranoreHMpoBaHus, ankunupoBaHusa (katanusatopbl Ppuagens-
KpadTca), HuTpoBaHuda. Peakunn ruapupoBaHus 1 NnpucoeguHeHus xmopa Kk 6eHsony.
Peakuus okucneHus.
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demoHcTpauun
Mogenu monekyn 6eH3ona n ero roMosioros.

1.5 NMpupoaHblie UICTOYHUKU YrIeBoAopoaoB

HedTb. HaxoxageHne B npupoge, coctaB U (puandeckme CBOWCTBA HedpTwn.
TonnMeBHO-aHepreTn4eckoe 3HadeHue HedTu. lNMpombiwneHHass nepepaboTka HedTw.
Pektudukaumsa HedTHU, OCHOBHble dpakuum ee pasgeneHnd, UxX UCnonb3oBaHue.
BTopunyHasa nepepaboTtka HepTenpoaykToB. PekTudurkaumss masyta npu yMeHbLLUEHHOM
AasneHun. KpeknHr HeptenpoayktoB. ANKUNuMpoBaHue HenpeaenbHbIX yrineBo40poaos.
PedopmuHr HedpTenpoayktoB. KayectBo aBToMobunbHoro Tonnmea. OKTaHOBOE YUCIIO.

MpupoaHbIM M nNonyTHbIA HedTAHON rasbl. CocTaB NPUPOAHOro rasa, ero
HaxoxaeHue B npupoge. lNpevmyllectBa NPUPOLHOro rasa Kak Tonnmea. Xmmuyeckas
nepepaboTka NpMPOAHOro rasa: KoHBepcud, NMponmna. CuHTe3-ras u ero MCNosb30BaHMe.

KamMeHHbIn yronb. lIckonaembil yronb: aHTpauuT, KaMeHHbIN, OypbIn.
KokcoBaHue kameHHoOro yrnsa. KokcoBbI ras, aMmuayHas BoAa, KaMeHHOYrofibHas
cMona, Kokc. Nasndukaums n katanutudeckoe ruapmpoBaHnue KaMeHHOro yrns.

1.6 CnupTtbl. PeHoN

CtpoeHne u knaccudukauma cnumptoB. Knaccudgwukauusi cnvMptoB No Tuny
yrneBOAOPOAHOro pagukana, YvMcny rmapoKCuribHbIX rpynn u Tuny aTtoMa yrnepojaa,
CBSI3@aHHOIO C rMAPOKCUIBHOM rPynnon. 3NeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHne
rMMOPOKCUNbHOW rpynnbl. BrninaHne ctpoeHna cnvpToB Ha WMX (pusnmyeckne cBOWUCTBA.
MexmonekynapHaa BogopodHas CBA3b. [oMoniormyeckun  psag  npegenbHbIX
O[HOATOMHbIX cnMpToB. 3oMepusi 1 HOMeHKNaTypa arnkaHoB, Ux obwas dopmyna.
Cnocobbl nonyyYeHns cnvpToB.

Xumunyeckme cBomMcTBa CnNUPTOB. PeakumoHHas crnocobHOCTb npeaenbHbIX
OAHOATOMHbIX CnMPTOB. CpaBHEHME KUCIOTHO-OCHOBHBLIX CBOWCTB OPraHMYeckux u
HeopraHM4Yecknx coeguvHeHun, copepxawmux OH-rpynny: KACAOT, OCHOBaHWUM,
aMoTepHbIX coeanHeHun (Boabl, cnnpToB). Peakumn atepudukauum, gervapatauumu,
okucneHus. KayectseHHasi peakuus Ha CnupTbl.

MHoroaTtoMHble cnuptbl. OThenbHble NpeacTaBUTENU:  ITUSEHITINKONb,
rMUUEepUH, cnocobbl NX NOMYYEHUs!, NPaKTUYECKOe NPUMEHEHNE.

PeHon. ONEeKTPoOHHOE W MNPOCTPaHCTBEHHOE CTpoeHne deHona. BaaumHoe
BNUSHWE apoOMaTUYeCcKOro Kosbua M rMMAPOKCUIBHOW rpynnbl. XMMUYECKME CBOWCTBA
dreHona Kak PyHKLMS ero XMMU4eckoro ctpoeHus. Peakumm ¢ ydactmem 6eH305bHOro
konbua. lNonyyeHne n npyumeHeHne beHona u ero NPoOn3BOAHbIX.

HdemoHcTpauun

Mogenu monekyn cnmpToB U (PeHOOoB.

1.7 Anbpernabl u KeToHbl. Kapb6oHoBbIe KUCNOTbl. CrnoXHble 3chupbl

Anbaernabl N KeToHbl. [TOHATME O KapPOOHUIBbHBLIX COEAUHEHUAX. DNEKTPOHHOE
CTpOeHne kapboHMMbHOW rpynnbl. MI3omepust 1 HOMeHKNaTypa anbaerngoB U KETOHOB.
dopmanbgerng v auetanbgerng Mx cBonctea uU omsndeckme CBOMUCTBA. XMMUYECKME
CBOMCTBA: peakUMM OKUCINEHUSI N BOCCTAHOBIIEHMS, KA4E€CTBEHHblE peakuMm Ha
anbgerngnyto rpynny. lNonyyeHue n npumeHeHue.

Kap6oHoBble KucnoTtbl. ['OmMonormyecknn psa npefenbHblIX OOHOOCHOBHbIX
KapbOHOBbLIX KMCAOT, UX HOMEHKIaTypa n nsomepusi. Pnsmyeckme csomctaa kapboHOBbIX
kncnot. MypaBbMHAA W YKCYCHasi KUCMOTbI: CTpoOeHue, (PusnYeckne n XumMmndeckue
cBoucTBa (peakuust atepudukauumn, obuwme pna knacca kucnoT) CreapuHoBasi U
ONnenHOBas KMCNOTbl Kak NpeacTaBuMTeNnm BbiCLUMX KapOOHOBbLIX KMCMNOT. Mbina kak conu
BbICLUMX KApPOOHOBLIX KACIOT, UX MOIOLLNE OENCTBUE.

CnoxHble 3cupbl. CTpoeHne n HOMEHKNaTypa CroXHbix 3cmpoB. Cnocobbl
NOSTy4EHUs CIIOXHbBIX 3(PNPOB. XMMUYECKME CBOMUCTBA N NPUMEHEHNE CIOXHbIX 3(hNPOB.
XKupbl kak crioxkHble adupbl rmuuepuvHa. XrMMuUYeckue CBOWCTBA XUPOB: rMaponus,
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OMbINeHne, rmapupoBaHue. bronornyeckas posnb XUPOB, UX UCMOMb30BaHME B BbITy U
NPOMBbILLUITIEHHOCTN.

JemoHcTpauum

O6beMHble MoOAenn MoOneKkyn anbAernaoB M KETOHOB, KapOOHOBbLIX KUCIOT U
XNPOB.

1.8 YrneBoabl

NMoHatne 06 yrneBopax. Knaccudukauma yrnesogoB. MoHO-, au- w
nonucaxapuabl, NPeacTaBUTENN KaXKAOW rpynnbl YrineBoAoB. [MNoKo3a Kak NpoCTenLLnii
MoHocaxapug. Caxaposa kak npefacTtaBuTenb gucaxapngos. Kpaxman v uennionosa Kak
npupodHble nonumepbl. CTpoeHve N usndeckne cBoncTBa. XMMUYECKME CBOMCTBA
FMIOKO3bl: OKUCINEHME aMMuayvHbIM pacTBOpPOM okcuaa cepebpa(l), BoccTaHOBMNEHME,
OpoxxeHne rnoKko3bl. XMMUYECKME CBOWCTBA Kpaxmana: rMaponuM3 M KadvyecTBeHHas
peakums ¢ nogomM. bronornyeckasa pornb yrneBoAoB, UX 3HAYEHME B XXMU3HU YernoBeka 1
obLecTBa.

1.9 AsoTcoaepxawme opraHn4eckue coeanHeHns

Knaccudmkauma m mnsomepuss ammHoB. [loHATME 006 amuHax. [lepBu4HblE,
BTOPWYHbIE N TpeTU4Hble aMuHbl. Knaccudukaums ammHoB No TuNy yrneBo4OPOAHOro
pagukana un 4ucrny amuHorpynn B Monekyne. [omonornyeckue psgbl npeaenbHbIX
anudaTnyecknx U apomaTU4eCcKMX aMMHOB, U3OMEPUS U HOMEHKNaTypa. AMUHbI Kak
OpraHu4eckne OCHOBaHMUS, UX CpPaBHEHWE C aMMWaKOM W APYrMMU HEeOopraHU4eCKUMn
OCHOBaHuAMK. CpaBHEHWE XMMWYECKMX CBOWCTB anudaTuyeckmx U apomMaTU4ecKmx
amnHoB. ObpasoBaHne amngoB. AHUNUHOBBIE KpacuTenu. MNMoHATME O CMHTEeTUYEeCKUX
BOSIOKHax. [ony4yeHne n npumeHeHune.

AmMuHokucnoTbl. NoHATME 06 aMMHOKMCNOTaX, UX Knaccugukaumnsa n CTpoeHme.
OnTuyeckas M3omMepus aMMHOKUCROT. HomeHknaTypa aMMHOKMCAOT. [JBONCTBEHHOCTb
KMCNOTHO-OCHOBHbIX CBOMCTB aMUHOKUCIIOT N ee NpuYmnHbl. BrunonsipHblie noHbl. Peakunm
koHaeHcauun. [lentngHas cBA3b. [lonyyeHMe aMUHOKUCIIOT, MX MNPUMEHEHNE W
Buonornyeckasa oyHKLMS.

Benku. Benkn kak npupogHble nonumepsl. MNepBuyHas, BTOpUYHas, TpeTudHas u
yeTBEPTUYHAA CTPYKTYpbl 6enkoB. PubpunnapHbie 1 rmobynspHble 6enkn. Xummudeckue
cBonctBa 6enkoB: ropeHwe, AeHaTypauusi, rMOpPonu3, Ka4vecTBeHHble (UBETHbIE)
peakumn. buonorndeckne pyHKUMN Genkos, UX 3HavYeHne. benkn Kak KOMNOHEHT MULLK.
Mpobnema 6enkoBOro ronogaHns U NyTn ee peLleHus.

A3oTcopepxawme retepoumuKIinyeckme coeamHeHus. HyknemHoBble KNCAOTHI.
HykneuHoBble KMCnoTbl kak npupogHble nonumepsl. MNMonatne OHK n PHK. CtpoeHune
IHK, ee nepBunyHas n BTopuyHasa cTpykTtypa. Pennukauua JHK. OcobeHHOCTU CTpoeHns
PHK. Tvnbl PHK n nx 6uonormnyeckue dyHKuun. MNoHATME O TPOUYHOM Kofde (KOOOHe).
BrvocuHTes 6enka B XXMBOW KNeTKe.

1.10 Bnonornyecku aKkTuBHble CoOeAUHEHUA

ButamuHbl. [NMoHATHE 0 BUTamuHax. Nx knaccudgukaums n o6osHaveHne. Hopma
notpebneHns sutammHoB. BogopacTtBopumMble (Ha npumepe ButamuHos C, rpynnbl B n
P) wn >xupopactBopumble (Ha npumepe ButammHoB A, D u E). ABUTaMUHO3bI,
rMnepBnTaMmMHO3bl N TMNOBUTAMUHO3bI, UX NPOUIakTuKa.

FopMoHbI. [loHATME O TOpPMOHaxX Kak OWONOrMYecKkn akTUBHbLIX BeELLECTBaXx,
BbIMOMNHAOLWNX  3HAOKPUHHYK  PEerynsumio  XU3HeOesaTenbHOCTU  OpraHu3MmoB.
Knaccudumkaums ropMOHOB: cTepounibl, NPON3BOAHbIE aMUHOKUCIOT, NonNunenTuaHbie n
GenkoBble ropMoHbl. OTAernbHble NpeacTaBUTEeNn: 3CTPaanos, TECTOCTEPOH, UHCYINH,
afipeHarnvH.

JlekapcTtBa. [MoHATME O nNekapcTBax Kak XMMMOTEpaneBTUYECKUX MnpenapaTax.
KpaTkue wucTtopuyeckue cBefeHUss O BO3HUMKHOBEHWM U pPasBUTUN XUMUOTepanuu.
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AHTUBMOTHKKM, UX KNaccumKkaumsa No CTPOEHNIO, TUNY 1 CNEKTPY AencTeus. besonacHble
crnocobbl NPUMEHEHUS, NTEKAPCTBEHHbIE (hOPMBbI.

1.11 UcKkycCcTBEHHbIEe U CUHTETUYECKME NONUMMepPbI

Monumepbl. OCHOBHblE MOHATUA XUMUWN BbICOKOMOJSIEKYNSAPHbLIX COeOUHEHUN:
MOHOMEpP, MNONMMep, CTPYKTYpHOE 3BEHO, CTEMNEeHb MonuMepusaunn, cpegHsas
MonekyrnspHasi macca. OCHOBHblE METObl CUHTE3a BbICOKOMOMEKYISAPHbLIX COeANHEHNI
— nonuMmepusaumst 1 nonukoHgeHcaums. Knaccugukaumst nonnmepos. CKyCCTBEHHbIE
NnonMMepsbI: Lennynoua, aueTaTHbIN WENK, BUCKO3a, uennodaH. Nnactmaccel. BonokHa.

CuHTeTM4YecKue nonmnmepsbl. lNonmmepusaumsi 1 NOSIMKOHAEHCALMS Kak cnocoObl
nonyyeHuss nonumepoB. CuHTeTuYeckme Kaydykn. [lonuctupon, TedsioH wn
NOSIMBUHUAXITOPUA, KaK npeacraButenn nnactmacc. CUMHTETUYECKME BOSOKHA: KanpoH,
HEeWrnoH, Kesnap, NaBcaH.

2. O6LWwan n HeopraHM4yecKkasa XxMmus
2.1 Xumunsa — HaykKa o BeLlecTBax

CoctaB BewecTBa. Xumumyeckne anemeHTbl. Cnocobbl CyllecTBOBaHMUS
XUMUYECKNX INIEMEHTOB: aTOMbl, MPOCTble W CIOXHble BeuwecTBa. BeuwecTtsa
NMOCTOSIHHOIO M NEPEMEHHOIO CocTaBa. 3akoH NOCTOSHCTBA COCTaBa BeLlecTB. BellecTsa
MOMEKYIISIPHOrO Y HEMOMEKYSIAPHOIO CTPOEHUS.

U3mepeHune BewectBa. Macca atomoB 1 mMonekyn. ATOMHas eguHULA Maccehl.
OTHOCUTEenNbHbIE aTOMHast U MOSeKynsapHasi Maccbl. KonnyecTtso BelwecTBa U eaAnHNLbI
ero namepeHud. Yucno Asoragpo. MonspHaa macca.

ArperaTHble COCTOSIHUS BellecTBa. TBepaoe (KpucTtannmyeckoe n amopgHoe),
Xngkoe n rasoobpasHoe arperaTtHble COCTOsIHUS BewecTtBa. 3akoH ABoragpo U €ero
cneacteus. MonsipHbin 06bemM BewecTB B razoobpasHom coctosiHun. O6beauHEHHbIN
rasoBbli 3aKOH U ypaBHeHne MeHgeneesa— KnanenpoHa.

Cwmecu BewlecTtB. Pasnnums mexagy cMecsaMm M XUMUYECKUMU COeaUHEHUSIMU.
MaccoBas n ob6bemHasa 4o KOMMOHEHTOB CMECMH.

2.2 CTpoeHue atoma

CocTtaB aToMHOro sigpa. HykroHbl: NPOTOHbI M HENTPOHbLI. 30ToNbI 1 HYKNNAbI.
YcTonumBocTb saep. [ABONCTBEHHAs npupoaa anekTpoHa.

AneKkTpoHHasi obGosrioyka atomoB. [loHATME 06 3nekTpoHHOW opbutanu wu
3NeKTpoHHOM obnake. KBaHTOBble uucna: rnaBHoe, opbutanbHoe (noboyHoe),
MarHMTHOe M CnuHoBoe. PacnpeneneHvne 3reKkTPOHOB MO 3HEPreTMYECKMM YPOBHSM,
NoAypPOBHSAM W opbuTanam B COOTBETCTBUM C MNPUHLUNOM HauMMEHbLUEN 3JHEpPruu,
npyHumMnomMm [laynn. 3neKTPOHHble KOHUrypauum aToOMOB XUMMUYECKUX 3SF1EMEHTOB.
MpyHUMN HauMMeHbllen 3Heprun. BaneHTHble BO3MOXHOCTM aTOMOB XMMWYECKMX
9N1eMEHTOB. JNEKTPOHHas Knaccudukaumsa XUMUYECKUX 3fnemeHToB: s-, p-, d-,
anemeHTbl. [locnegoBaTenbHOCTb 3aNOfIHEHUST ANIEKTPOHAMU 3HEPreTUYECKUX YPOBHEN
1 NOAYypPOBHEN aTOMOB.

demoHcTpauum

Mogenu opbutanen pasnmyHon oopMbl.

2.3 NMepuoaunyeckum 3akoH u Nepuogmnyeckasa cuctemMa XMMMYECKUX INIEMEHTOB
O. N. MeHpgeneeBa

NMepuoanyeckmm 3aKoOH U CTpOeHMe atoma. WM3yyeHne onpegeneHui:
nepuoanyeckMin 3akoH, nepuwopg, rpynna. Buabl noarpynn WM3sotonbl. CoBpemeHHOEe
MOHATME XUMUYecKoro anemeHta. CoBpemeHHas dopmynmpoBka [lepunognyeckoro
3akoHa. Nepnoanyeckas cuctema u ctpoeHme atoma. Pranyecknii CMbICi NOPSAKOBOrO
HOMepa 3N1eMEHTOB, HOMEPOB rpynMbl U Nepruoaa. 3aKOHOMEPHOCTU M3MEHEHMUS CBOUCTB
XMMUYECKMX INEMEHTOB M 0B6pasyeMbiX UMM MPOCTbIX U CMOXHbLIX BELLECTB NO rpynnam
n nepuogaM. [pUUMHBbI M3MEHEHUS MeTannMyYecknx M HemMeTansIM4yeCcKUx CBOMWCTB
3N1eMEHTOB B rpynnax u nepuogax, B ToM vncne 6onblumnx n ceepxbonblumx. 3HadeHne

11



MNepunognyeckoro 3akoHa u lepunognyeckon CUCTEMbl XUMUYECKUX anemeHToB [. W.
MeHgeneeBa ons pasBUTUS HAYKM U NOHUMAHUA XMMUYECKOW KapTUHbI MUpa.

2.4 CTpoeHue BewecTBa

MoHsAATME O XMMMYECKOW CBA3U. TUNbl XMMUYECKUX CBSA3EN: KOBaNEHTHas,
WMOHHas, MeTannmyeckasi 1 BOAopoaHas.

KoBaneHTHass xumMuyeckasa cBA3b Buabl KoBaneHTHOM CBA3WM (nonsipHas u
HenonspHas). [lBa wmMexaHuama obpas3oBaHWa CBsA3N: OOMEHHbLIN U JOHOPHO-
akuenTopHbli. OCHOBHbIE NapaMeTpbl ATOro TUMNa CBA3W: ANNHA, NPOYHOCTb, Yron CBA3N
Unu BaneHTHbIn yronl. OCHOBHbIE CBOWCTBA KOBafi€HTHOM CBSI3W: HACbILWEHHOCTb,
NoNApmM3yemMocTb M MpPOoYHOCTb. Cnocob nepekpbiBaHMs 3NEKTPOHHbLIX opbutanen u
Knaccudukaumsi KoBaneHTHbIX CBA3er No 3TOMYy npuaHaky. KpaTHOCTb KOBaNEHTHbIX
cBA3en M Knaccudukaumsi x rno 3ToMy MpPU3HaKy: oguHapHble, OBOWHbIE, TPOMWHbIE,
NOSTyTOPHbIE.

MoHHaa xumunyeckas cBA3b. KpanHuin criyda KoBaneHTHOW MONSPHON CBA3W.
MexaHn3am obpasoBaHuns MOHHOW cBs3W. [MpaBuna onpeaeneHns CTENEHN OKUCNEHUS
coeanHeHun. VoHHble KpucTannuyeckme peLlleTkn U CBOWCTBA BeWEeCTB C TakMMu
Kpnctannamu. Knaccmdpmkaumsa MOHOB MO pasfiMyHbIM MpU3HaKaMm.

Metannuyeckaa xumunyeckas cBA3b. OcoObll TUN XMMUYECKOWM CBA3M,
CyLWeCTBYOLNM B MeTannax u cnnasax. Ee otnnuma n cxoacTtBO C KOBaANEHTHOW WU
NoHHOWM cBA3aAMKU. CBONCTBA MeTannmyeckon cesasn. MeTtannmyeckue Kpuctannnyeckme
peLleTKn N CBOMCTBA BELLECTB C TAaKUMWN KpUcTannamu.

BopnopoaHasa xmmuyeckasa cBA3b. MexaHu3am obpasoBaHusi Takon cBs3n. Ee
Knaccudukaums: MeXMOSeEKynapHass U BHYTPUMONEKyNnsipHas BOAOPOAHbLIE CBSA3W.
MonekynsapHble KpucTannuyecknme peletkm nnd 3Toro Tuna cBsasun. dusndeckue
CBOMCTBA BeLEeCTB C BOLOPOLHOWN CBA3b0. bronornyeckas posib BOAOPOAHbIX CBA3EN B
opraHusauumn cTpykTtyp uononumepos. BnnaHne BogopoaHON CBA3M Ha TemnepaTypbl
NnnaBfEHUsI N KUMEHUS BELLECTB.

2.5 Nonumepsbl

Buabl nonumepoB: opraHuyeckne u HeopraHudeckue. lMonyyeHue nonumepos
peakuMsamMu nonuMepusauMm 1M NONMKOHAeHcauuun. BaxHelwve npegcTaButenu
nnacTMacc W BOMOKOH, UX Mofy4YeHue, CBOWCTBa M MpumeHeHwe. Buabl nnactmacc:
TepMONnacTuyHble W TepMopeakTMBHble. Pa3HOBMAHOCTM BOMOKOH: MPUPOAHbIE
(>KMBOTHblE, pacTUTENbHblE W MUHEparnbHble) U XUMUYECKME (MCKYCCTBEHHbIE W
cuHTeTUYeckne): TlMOoHATME O HeopraHW4Yeckux nonmmepax W ux npeacTaBUTENN.
CTpyKTypbl  MOMMMEPOB:  NWHENHble, pPa3BETBNEHHbIE W  MPOCTPAHCTBEHHLIE.
CTpyKTypupoBaHMe MONMMEepOoB: BYfKaHM3auusi KayyykoB, [aybneHue 6ernkos,
oTBepXAeHUe MONIMKOHAEHCAUMOHHbIX nonumepoB. Knaccudukauuss nonvMMmepos Mo
pasnuyHbIM NpusHakam. MpumeHeHne nnacTmacc.

2.6 lucnepcHble CUCTEMBDI.

NMoHaTMe o gucnepcHbIx cuctemax. Knaccudumkaumss gucnepcHbIX CUCTEM B
3aBMCMMOCTW OT arperaTHOro COCTOsIHUS AUCNEPCUOHHON cpeabl U aucrnepcHom gassbl, a
Takke Mo pasmMepy ux 4dactuy. [pybogmncnepcHble CUCTEMbI: AMYSNIbCUM U CYCNEH3UMN.
ToHKOAMCNEPCHbIE CUCTEMbI: KOMNNOUAHbIE (3011 1 renn) U UCTUHHbIE (MONEKYNSIpHbIE,
MONEKYNSIPHO-NOHHbIE U MOHHbIE). Koarynaumsa B KONMNOUAHbIX pacTBOpax.

3HayeHMe [OUCNEepCHbIX CUCTEM B XUBOW W HEXMBOW npupoade w
NPaKTU4YEeCKOM XN3HU YerioBeKa. OMYSIbCUM U CYCNEH3UN B CTPOUTENLCTBE, NULLEBOW
N MEeOULMHCKOM MNPOMBILNEHHOCTN, KOCMeTuke. buonornveckne, MeanumMHCKne u
TEXHOMormyeckme 3onuM. 3HadeHue refnerM B OpraHu3auuMmM >XMBOW  MaTepuu.
Buonornyeckue, nuwieBblie, MEANLMHCKNE, KOCMETUYECKME TENN.

2.7 XuMmmnyeckue peakumm
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Knaccudmkauma xumMmyeckux peakumm B OpraHUu4eCKom u HeopraHn4yeckom
xumun. [loHATME O Xxummyeckon peakumn. Peakuuun, wnayuwme 6e3 M3MeHeHus
Ka4yeCTBEHHOro COCTaBa BELLECTB: annoTponuaawums n nsomepusaums. Peakuum, ngyime
C U3MEHEHNEM COCTaBa BELLECTB: MO YMCNY U XapaKTepy pearnpyrowmx n obpasytomxca
BELLECTB (pa3noXeHus, coegmHeHus], 3ameLleHmnsi, obMeHa); N0 N3MEHEHNIO CTEMNEHEN
OKUCNEHUS 3NEMEHTOB  (OKUCNUTENbHO-BOCCTAHOBUTESNbHbIE W HEOKUCIUTESNBbHO-
BOCCTAHOBUTESNbHbIE peakuun); No TennoBomy adhdekTy (3K30- U IHAOTEPMUYECKNE); MO
ase (romo- 1 reTeporeHHble); No Ha- npasneHunto (obpaTnmble N HeobpaTuMble);; No
MeXaHu3My (pagukanbHble, MOSEKYNSPHbBIE N NOHHbIE).

CKOpOCTb XMMUYECKUX peakuun. [NoHATME O cKopocTu peakumn. CKOpoOCTb
rOMO- 1 reTePOreHHON peakumn. JHeprnsa aktmsaumm. PakTopbl, BANSOLME HA CKOPOCTb
Xumuyeckon peakuuun. lNpupoda pearvpyrowmnx BewecTB. TemnepaTtypa (3akoH BaHT-
Focppa). KoHueHTpauus. Katanmsatopbl M KaTanma: FOMO- W [ETEPOreHHbIn, Uux
mMexaHuambl. Katanmsatopbl. MHMOMUTOPBLI. 3aBMCMMOCTb CKOPOCTM peakumin oT
NMOBEPXHOCTWN COMPUKOCHOBEHNSA pearnpyoLinx BeLecTB.

O6paTUMOCTb XMMNYECKUX peakuun. XmMmu4yeckoe paBHoBecue. [MoHATME O
XUMUYECKOM paBHOBeCUU. PaBHOBeECHbIE KOHUEHTpaumn. JUHaMUYHOCTb XMMUYECKOIo
paBHOBecusi. DakTopbl, BNUSAKOWME HA CMELleHMEe pPaBHOBECUS: KOHLEHTpauus,
AaeneHuve, temnepatypa (npuHumn Jle WaTense).

2.8 PacTtBOpbI

NMoHaTMe o0 pactBopax. Pusmko-xMMUYecKass npuvpoaa pPacTBOPEHUs U
pacTBopoB. Bsammogencteme pacTBOpuUTENSS U PacTBOPEHHOrO  BellecTBa.
PactBopumocTb BewecTtB. Cnocobbl Bblpa)KeHUs1 KOHLIEHTPaALUK pacTBOPOB: MaccoBas
[0S paCTBOPEHHOTO BeLlecTBa (MpOoUeHTHas), MonspHas.

Teopus anekTponuTuyeckon guccoumaumm. MexaHnsm guccoumaunm BeLwecTs
C pasnMyHbIMW TUNaMU XMMUYECKMX CBA3eW. Bknag pycckux yyeHblX B pasBuTue
npeacrasneHnn o6 anekTponuTnyeckon guccoumaunmn. OCHOBHLIE MOSOXEHUS TEOPUN
anekTponutudeckon pguccoumauun. CTeneHb 3MEKTPONUTUYECKOW auccoumaumm u
dakTopbl ee 3aBncUMOCTU. CunbHble N cpedHue anekTponutbl. duccounaumsi BOAbI.
BogopoaHbin nokasatens. Cpega BOAHbLIX pacTBOPOB anekTponnTtoB. Peakunn obmeHa
B BOAHbIX pacTBOpax 3f1eKTPOSINTOB.

M'maponus Kak o6MeHHbIW npouecc. [Maponn3 HeopraHMYeCcKNX CoeanHEHUN
(conn) M ero 3HadYeHme B MpPaKTUYECKOM AOeATEenbHOCTU 4enoBeka.. [lpakTunyeckoe
npUMeHeHne rmaponnsa.

2.9 OKNCNUTENbHO-BOCCTAaHOBUTESIbHbIE peaKun. DNeKTPoOXuMmnyeckme
npouecchbl

OKUCNUTENbHO-BOCCTAaHOBUTESIbHbIE  peaKuuu. CteneHb  OKUCNEHUS.
BocctaHoButenn wn okucnutenn. OKUCNEHME W BOCCTaHOBMEeHue. BaxHenwmne
OKMUCINTENN U BOCCTAaHOBUTENN. BocCcTaHOBUTESNbHLIE CBOMCTBA METAsOB — MNPOCTbIX
BewlectB. OKuCnUTENbHbLIE U BOCCTAHOBUTENbHbLIE CBOMCTBA HEMETAsNIOB — MPOCTbIX
BewlecTB. BoccTtaHoBUTENbHbIE CBOMCTBA BeLWECTB, 0Opa3OBaHHbIX 3fIeMEeHTamMu B
HU3Wen (oTpuuaTenbHon) cteneHn okucneHmsa. OKUCNUTENbHbIE CBOWCTBA BELLECTB,
obpa3oBaHHbIX 3dNeMeHTamMmu B BbICWIEN (MOMOXUTENBHOW) CTENEeHU OKUCIIEHWS.
OkucnurtenbHble U BOCCTAHOBUTENbHbIE  CBOWCTBA  BeELLECTB, 0OpasoBaHHbIX
afieMeHTaMn B MPOMEXYTOYHbIX CTENEHAX OKUCIIEHWS.

ANeKTponu3 pacrnyiaBoB U BOAHbIX PacTBOPOB 3MeKTponuToB. [lpouecchl,
npoucxogsiLiMe Ha katoge W aHode. YpaBHEHUSI 3NIEKTPOXMMMUYECKUX MPOLLECCOB.
OnNeKTponn3 BOAHbLIX PAaCTBOPOB C WMHEPTHLIMWU 3MEKTpoAaMn. IOMEKTPONU3 BOAOHbLIX
pPacTBOPOB C PaCTBOPUMbIMU anekTpodgamun. lNpakTnyeckoe npuMeHeHne aneKkTponmsa.

2.10 Knaccudmkaums sewects. [lpocTble BewecTBa
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Knaccudmkaumsa HeopraHmyeckux BewecTB. [1pocTble U CNoXHble BelwecTsa.
Okengbl, wnx knaccudpukaumsa. [vgpokeuabl (OCHOBaHWUSA,  KUCNopoacoaepXxalue
KMCNOTbl, aMmcoTepHble rnapokcuabl). Kucnotbl, nx knaccudpukaums. OcHoBaHuA, MX
knaccugukauma. Conn cpegHue, KUcnble, OCHOBHbIE N KOMMSIEKCHbIE.

MeTtannbi. [lonoxeHne metannos B [lepnoanyeckon cuctemMe XUMUYECKUX
anemenToB [. N. MeHgeneeBa. OcoGEHHOCTU CTPOEHUS 3MEKTPOHHBLIX 000N0OYEK aTOMOB
metannos. OO60uwume dwusndeckme csonctea MeTannoB. CnnaBbl  MeTansos.
ONEKTPOXUMUNYECKUIN PSS HANPSXKEHNN MeTannoB. XMMUYECKME CBOMCTBA BaXKHENLLMX
MeTansnoB (HaTpPUKX, Kanun, KanbLUM, MarHWn, antoMUHUA, LIMHK, XPOM, XXernes3o, Meab) u
nx coeguHeHnn. Baanmogencteme MeTansnoB ¢ HeMmeTannamu, BOAOW, C paCTBOPUMbIMU
Kucnotamu, pactsopamu conen. Obwme cnocobbl nonyveHna metannoB. Kopposus
meTannoB. Cnocobbl 3amTbl OT KOpPO3uK. NprumeHeHne meTannos B ObITY N TEXHUKE

HemeTtannbl. lNonoxeHne HemeTannos B Nepunognyeckon cucteme, ocobeHHOCTH
CTPOEHUA MX aTOMOB. VX aTOMHOEe U MOneKkynspHoe cTpoeHue ux. AnnoTponus.
Xumnyeckme csonctBa HemeTtannoB. OKUcnuUTenbHble CBOWCTBA: B3aMMOAEWNCTBUE C
MeTannamMmu, BOAOPOAOM, MEHEEe 3MeKTPooTpuLaTenbHbIMN HeMeTannaMmm, HEKOTOPbIMU
CNOXHbIMW BewecTBamMn. BoccTaHOBUTENbHbIE CBOMCTBA HEMETAsSIOB B peakumsix C
TOPOM, KMCNOPOAOM, CITIOXHBbIMU BeLleCTBaMnu — OKUCIUTENSMU (a30THOW U CepPHOM
Kucnotamum m ap.).

2.11 OCHOBHbIe Knacchbl HeopraHn4eCKux mn opraHn4ecKkux coeauHeHun

Kucnotbl. KNCNoTkl B CBETE TEOPUM INEKTPONUTUYECKON anccoumnaummn. Kncnotol
B cBeTe npoTtonutudeckon teopun. Knaccudukaumsi opraHM4eckux U HeopraHMYeckmux
kucnoT. O6Lune CBOMCTBA KUCMOT: B3aUMOAENCTBME OPraHNYeCKUX U HeopraHUyecknx
KMCNOT C MeTannamMmm, OCHOBHbIMW U aMdOTEPHLIMWU OKCUAAMU U TMAPOKCUAAMU, CONSMMU,
co cnuptamn. OCoBEHHOCTN CBOMCTB KOHLIEHTPUPOBAHHON CEPHOM N a30THOM KUCIOT.

OcHoBaHusa. OCHOBaHNA B CBeTe TEeOpUWU INEKTPOSIMTUYECKON Auccoumaunu.
OcHoBaHus B cBeTe NpOTONUTUYECKON Teopuun. Knaccudukaumsi opraHuy4yeckux Wu
HeopraHunyeckux ocHoBaHu. O6Lwme cBOWCTBA OCHOBaHW: B3auMogencTBuMe C
KMCnoTamu, KUCNOTHBIMWU OKCuaamu, ¢ conamn. PasnoxeHne HepacTBOPUMbIX cone npu
HarpeBaHuu.

AmMdoTepHble opraHMyYeckne n HeopraHu4yeckme coeamHeHuUsi. AMoTepHble
OCHOBaHWSA B CBETE NPOTONUTUYECKON Teopun. AMPOTEPHOCTb OKCUAOB U rMOPOKCUO0B
nepexogHbIX MeTansnoB: B3anMOLAENCTBME C KUCOTaMU U LLeNoYamu.

Conu. Knaccudukauma n xmmmyeckme ceomctea conen. OcobeHHOCTM CBOUCTB
CONnen opraHMYecknx N HeopraHUYeCKUxX KUCoT.

FeHeTMYecKasa cBA3b MeXAy KraccaMu OpraHM4Y4ecKMX U HeopraHu4eckKux
coeaAuHeHUN. [TOHATNE O reHeTMYECKOM CBA3U N FeHEeTUYECKNX paaax B HEOpraHN4YeCKon
N OpraHnyeckon xmmun. r'eHeTnyeckne psabl MeTanna (Ha npumMepe KanbLums 1 xxenesa),
HemeTanna (cepbl U KpEMHUS), NEPexogHoro anemMeHTa (uuHka). F'eHeTnyeckne pagsl u
reHeTnyeckas CBA3b B OpPraHM4eckon xumnn. EQUHCTBO MuMpa BeLLEeCTB.

2.13 Xnmuna B XXN3HU odLlecTBa

XumMna m npomsBoAcTBO. XUMMYECKAs MPOMBIWMEHHOCTb M XUMUYECKMNE
TexHonormm. Cblpbe ONd XMMWYECKOW NpOMbIWMEHHOCTU. Boga B xvmuyeckon
NPOMBILLNEHHOCTU. JOHEeprns Ans XMMUYEeCKOro npou3BOACTBa. HayyHble npuHUMNGI
XMMUYECKOrO MPOU3BOACTBA. 3allunTa OKpyXalolwen cpedbl U oxpaHa Tpyda npwu
xnumudeckom npoussoactBe. OCHOBHble CTaguMuM  XMMUYECKOro  MpoM3BOACTBA.
CpaBHeHne Npon3BOACTBa aMMmnaka n MetaHona.

XuMna B cenbCKOM XO3fIMCTBE. XMMU3auUA CerbCKoro Xo3ancTBa W ee
HanpasneHusi. PacteHna 1 noysa, NOYBEHHbLIN MOrMOLAOWKNIA KOMNSEKC. YAo0bpeHus n
nx kKnaccudukaumsa. Xumumyeckue cpeacTtBa  3awmuTbl pacTeHun. OTpuuaTenbHble
nocneacTeus NPUMeEHeHNa necTnunaoB u 6opbba ¢ HUMKU. XMU3aums XXMBOTHOBOACTBA.
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Xumua u akonormsa. XMMMYECKoe 3arpsisHeHMe OKpyxatowlen cpegbl. OxpaHa
rmgpoccepbl  OT  XMMWUYECKOrO 3arpaAsHeHusi. OxpaHa no4yBbl OT  XMMWYECKOro
3arpsisHeHusi. OxpaHa aTtmocdepbl OT XMMUYECKOro 3arpsidHeHusi. OxpaHa ¢rnopbl U
drayHbl OT XMMNYECKOTO 3arpsa3HeHUs. BUOTEXHOMOrMs U reHHast UHXeHepus.

Xnmua UM noBcegHeBHas XU3Hb 4enoBeka. [JomawHas anteka. Motwowme u
ynctawme cpencrea. Cpeacrea 60pbObl ¢ ObITOBLIMM HacekoMbiMu. CpeacTBa JIMYHON
TMIMEeHbl U KOCMETUKN. XMuUs 1 nuwa. MapkupoBKM ynakoBOK NULLEBBLIX U TMTIMEHUYECKNX
NPOAYKTOB U YMEHUE NX YNTaTb. JKOMNOMNS Xunua. XuMna n reHeTuka Yernoseka.

Tembl nHaonBumayalnbHbIX NPOEKTOB

CoBpeMeHHble MeToabl 06e33apaXkMBaHns BOAbI.

AnnoTtponua meTannos.

CuHTes 114-ro anemeHTa — TPUyMd POCCUNCKUX (PU3NKOB-SAEPLLNKOB.

M3oTonbl BOgOpOAA.

VMcnonb3oBaHue pagnoakTUBHbBIX N30TOMNOB B TEXHUYECKUX LiensxX.

PeHTreHoBCKOE n3nyyeHue 1 ero NCnosib30BaHne B TEXHUKE N MeauLNHE.

OxpaHa okpyxatwen cpegbl OT XMMUYECKOro 3arps3HeHusd. KonmyecTBeHHble
XapaKTepVICTI/IKI/I 3arpsisHeHUst oKpyXxarLien cpeqbl.

8. T[lpumeHeHune TBepaoro n razoobpasHoro okcuga yrnepoga (1V).

9. [lpybogoucnepcHble CUCTEMbI, WX Kraccudpukauma W UCMNONb3oBaHME B
npodgeccnoHanbHON AeATeNbHOCTU.

10. KocmeTnyeckue renm.

11. PacTtBopbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Boga Kkak peareHT 1 cpea ana XMMn4eckoro npotecca.

13. YcTpaHeHue eCTKOCTU BoAbl Ha MPOMBbILLNEHHbIX NPeanpUsaTUsX.

14. Okcuabl U COMKU Kak CTpoOUTESbHbIE MaTepuansl.

15. lNMoBapeHHada conb Kak XMMUYeCKoe Cbipbe.

16. MHoronuknin kapboHaT Kanbuus: B NpUpoae, B MPOMbILLNIEHHOCTH, B BbITY.

17. Peakunn ropeHus Ha NpoM3BOACTBE U B ObITY.

18. BupTyanbHoe MogenupoBaHue XMMUYecKMx npoLeccos.

19. OnekTponua pacTBOPOB ANIEKTPOSINTOB.

20. MNpakTnyeckoe MpUMEHeHne anekTponusa: paduHUpOBaHWe, ranbBaHoMMacTuka,
ranbBaHOCTErus.

21. OnekTponuTuyeckoe nonyvyeHne n padmHMpoBaHne Meaun.

22. Koppoaus metannoB 1 cnocobbl 3almTbl OT KOPPO3UN.

23. NHepTHbIe nnun 6naropogHble rasbl.

24. CoBpeMeHHbIe NpeaCcTaBreHns 0 TEOPUN XMMUYECKOTO CTPOEHUS.

25. Jkonornyeckne acnekTbl UCMONb30BaHWS YrnNeBo4OPOSHOIO Chipbs.

26. Pe3anHoTexHn4yeckoe Npon3BoaCTBO U €ro posib B Hay4YHO-TEXHUYECKOM nporpecce.
27. CBapoyHOe NpoM3BOACTBO U POSib XUMUM YINEBOLOPOA0B B HEM.

28. HedbTb 1 ee TpaHCNOPTUPOBKA Kak OCHOBA B3aMMOBLIFOLHOrO MeXAyHapOoOHOro
COTpyAHMYEeCTBa.

Noohk~rwhE

Tembl pechepaToB

1. BuroTexHosnornsa n reHHas nHxeHepus — TexHonormm XXI seka.

2. HaHoTexHonorus kak NnpMopuUTETHOE HanpasneHne pa3BuUTUS Hayku U NPpon3BOLCTBa
B Poccunckon degepaumn.

3. XusHb n pgearenbHocTb . N. MeHgeneesa. ctopmnsa OTKPbITUS NEPUOLNYECKOrO
3aKkoHa.

4. [1nasma — 4eTBepTOe COCTOSIHNE BELLECTBA.

5. AmMopHble BeLLecTBa B Npupoae, TEXHUKe, BbITy.

6. 3alwmTa 030HOBOrO 3KpaHa OT XMMNYECKOrO 3arpsi3HEHUSI.
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0.

[NpumeHeHne cycneHsum n amMynbLCUn B CTPOUTENLCTBE.

MwuHepanbl 1 ropHble NOPOAbl Kak OCHOBa NUTOCEPDI.

KnsHb 1 peartenbHocTb C. AppeHuyca.

Bknag oOTeyeCcTBEHHbIX Y4YeHbIX B pasBUTUE TEOPUU  INEKTPOSTIUTUYECKOM

auccoumnaumn.

11.
12.
13.
14.
15.
16.

CepHas kucnota — «xnebd XMmMmy4eckom NPOMbILLNIEHHOCTMY.

VMcnonb3oBaHMe MUHeparbHbIX KUCNOT Ha NPeanpuaTUSax pasnmyHoro npoduns.
WcTopus runca

McTopus nonyyYeHnsa n npon3sBoacTBa antoMUHNS.

YKunsHb n geatensHocTb [, [13BK.

Ponb mMeTannoB B NCTOpUK YernoBeveckon uusunmnsaumm. Mictopus otevyecTBeHHOM

qepHon mMeTannypruu. COBpemeHHoe MeTannyprum4yeckoe npon3soacTBeo.

17.

McTtopua otedecTBeHHOW LBeTHOW MeTannyprun. Ponb meTansnoB u crnasBoB B

Hay4YHO-TEXHUYECKOM Mporpecce.

18.
19.
20.
21.
22.
23.

PoxpatoLme conn — ranorexsl.

VcTopus LuBeCcKOM CrNYKN.

McTopnsa BOZHUKHOBEHUSA N pa3BUTUS OPraHUY4eCcKon XMMUN.

KunsHb 1 geatenbHocTb A. M. Bytnepoga.

Butanusm u ero kpax.

Ponb oTeYyecTBEHHbIX YyYEHbIX B CTAHOBMEHUN U Pas3BUTUM MUPOBOM OpPraHU4eCcKom

XNMNH

24.

MCTOpI/IFI OTKPbITUA W” paspa60TKV| ra3oBblX ¢ He(*)TFleIX MeCTOpO)KﬂeHMVI B

Poccuinckon ®enepaunn.

25.
26.
27.
28.

XuMusi yrneBoaopOaHOrO Chipbsi.

CVHTEeTUYeCKNe Kay4yKku: UCTopumsi, MHOroobpasne 1 nepcnexkTmBbl.
BroopraHnyeckmst XuMusi: aMUMHOKUCIOTbI, BEMKN U HYKNEWHOBbIE KUCMNOThI.
YrneBogopoaHoe TOMMMBO, ero BUAbl U HAa3Ha4YeHue.

6. TEMATUYECKOE NIIAHMPOBAHUE C ONPEAENEHUEM OCHOBHbIX
BMAOB YYEBHOU OEATEJIbHOCTU OBYYAIOLLUXCA

Bua yye6HoM paboThbl O6bem
4Yacos
MakcumanbHas yyebHas Harpy3ka (Bcero) 86
AyanTtopHas yyebHas paboTta (ob6si3aTenibHble y4eOHble 3aHATUA) 75
(BCero)
B TOM YMCheE:
nekummn 37
npakTnyeckne 3aHaTmnA 38
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTa 11
obyyvarouierocs (Bcero)
B TOM YMCheE:
camocTodATenbHas paboTa Hag uWHAOMBUAOYanbHbIM  MPOEKTOM C 6
MCNoNb3oBaHMEM MHAOPMALMOHHBLIX TEXHOMOIMIA
noaroToBka pedepatoB C  UCNONb30BaHMEM  MHEOPMALMOHHBIX 5
TEXHOSOMN, NOArOTOBKA K KOHTPOSNbHLIM paboTam, yCTHOMY Onpocy
NMpomexyToyHas aTtrecTtaumsa B opme 3a4em C OUeHKoU
TEMATUYECKOE NMNITAHUPOBAHUE
Ne CopepxaHue oby4eHus Konunuecrso
YacoB
AyauTOpPHbIe 3aHATUSA
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1 BBepgeHue 1
OpraHunyeckas xumus (31 yac)
5 MpeameT opraHMYeCcKon XMmMmn. TeOpl:IFI CTPOEHUSA OpraHN4YeCcKnx 3
coeVHEeHNN

3 [MpegeneHble yrneBogopoab! 2

4 | HenpepgenbHbie yrneBogopoabl: ankeHbl, ankagueHbl, ankunbl 6

5 ApomaTtunyeckme yrrnesogoponbl 2

6 [MpnpogHble UCTOYHMKM YINeBogopOa0B 2

7 CnunpTbl. PeHon 3

8 | Anbgernabl n KeToHbl. KapboHoBbie kucnoTbl. CrioxHble 3dupbl 6

9 Yrnesogbl 1

10 AsoTcoaepaline opraHn4eckmne coeguHeHus 3

11 Buonormnyeckn aktmBHble coeanHeHus 1

12 VICKyCCTBEHHbIE N CUHTETUYECKNE NONUMEPHI 2

O6wan n HeopraHn4yeckasa xmmusa (42 yaca)

15 XnMmna — Hayka o BellecTBax 2

16 CTpoeHune atoma 4

17 Mepuogunyecknn 3akoH n lNepuognyeckaa cnctema XMMmMYeCcKux 4
anemeHToB [. . MeHaeneesa

18 CTpoeHue BelecTBa 4

19 Monumepsbl 2

20 AuncnepcHble cucTemsl 2

21 XUMNYeCcKne peakumm 5

22 PacTtBopbl 3

23 OKMCnMTENBbHO-BOCCTAHOBUTENBHLIE PEAKLMN. 4
QNEKTPOXMMUYECKME NPOLECCHI

24 Knaccudmkauyus sewects. [1pocTble BellecTBa 5

25 | OCHOBHbIE KrnacCbl HEOPraHMYEeCKNX N OPraHNYEeCKUX CoOeaNHEHUI 4

26 XMuns B XnN3HM obLecTsa 2

27 PaboTta Hag nHamBmuayanbHbIM NPOEKTOM 2

UToro: 75

BHeayauTopHas (camocTosiTenbHasl) paborta
noaroToBka pecepaToB C UCNOMb30BaHNEM UHGAOPMALMOHHBIX
TEXHOSOrMM, NOAroToBKa K KOHTPOSbHBIM paboTam, YCTHbIM 6
oTBeTam

lMogroToBKa MHAMBMAYANbHOIO NPOEKTA C UCNOSIb30BAHMEM 5
NHPOPMALMOHHBIX TEXHOSOIMMN.

BCEIO: 86

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLNXCA

CopepxaHue | XapakTepucTuKa OCHOBHbIX BUOOB AEATENBHOCTU 0by4vatoLmxcs
obyyeHus (Ha ypoBHe y4ebHbIX EeNCTBUN)




BaxkHenwmne
XUMUYECKME
NoOHATUA

YMeHue paBaTb onpegeneHne u  onepupoBaTb  CriedylLmumm
XUMUYECKUMUN MOHATUAMU: BELLECTBO, XMMUYECKUIA ANIEMEHT, aToM,
MoIieKyna, OTHOCUTENbHblIe aTOMHAs U MONeKynsipHas Macchbl, NOH,
annoTponus, N30TOMNbl, XMnyeckas CBSA3b,
9MNeKTPOOTPMLATENBHOCTb, BaNEeHTHOCTb, CTEMeHb OKUCIEHMS,
MOIb, MONSAPHas Macca, MOnspHbI 06beM ra3zoo6pasHbIX BELLECTB,
BellecTBa MOMEKYNSAPHOrO U HEMOIEKYNSIPHOIO  CTPOEHMUS,
pacTBOPbl, 9NEKTPONMUT W HEJINEKTPONUT, 3NeKTponuTudeckas
aiccoumaumsi, OKUCNUTENb W BOCCTAHOBWUTENb, OKUCIIEHME W
BOCCTaHOBMNEHMe, TennoBon 3MdEKT  peakumm, CKOPOCTb
XUMUYECKON  peakuuu, KaTanums, XuMUYeckoe paBHOBecue,
YIMepoaHbIi  ckeneT, (yHKUMOHanbHas  rpynna, u3omepwus,
romornorus, pagvkan, MOHOMEDP, nonvmep, N30Mepbil,
roMorormyeckuin psag

OcHoBHbIe
3aKOHbI XUMUK

dopmynnpoBaHMe 3aKOHOB COXpPaHEHUs MacCbl BELECTB WU
NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHOBKa MPUYMHHO-CNELCTBEHHOW CBA3N MeXay coaepXaHuem
9TUX 3aKOHOB M HanMcaHneM XMMmn4ecknx oopmyn n ypaBHeHUMN.
O6bsiCHEHME UINYECKOTO CMbICa CUMBOMMKMA MEPUOANYECKON
Tabnuubl xummndecknx anemeHtoB [. W. MeHgeneesa (HomepoB
aneMeHTa, nepuoaa, rpynnbl) U ycTaHOBKA NPUYNHHO-CIIEACTBEHHOM
CBA3M MexXxay CTPOeHMEM aToMa M 3aKOHOMEPHOCTSAMU U3MEHEHUS
CBOWCTB 351EMEHTOB 1 06pa3oBaHHbIX MU BELLECTB B Nepmnogax

M rpynnax.

XapaKTepuctmka 3feMEHTOB MarsnbiX M OONbLIMX NEPUOAOB MO MX
nonoxeHuto B lNepnognyeckon cucteme . . Mengeneesa

OcHoBHbIe
TEopUM XUMUN

YCcTaHOBKa 3aBMCUMMOCTM CBOWCTB XMMWYECKMX BeLWeCcTB OT
CTPOEHMS aToMOB 06pa3yOLLNX UX XMMUYECKNX SNIEMEHTOB.
XapakTepuctnka BaXHEeWLWMX TUMNOB XUMWUYECKUX CBA3EN U
OTHOCUTENbHOCTWN 3TOM TUMOSOTUM.

OObsAACHEHME 3aBMCUMMOCTM CBOWCTB BELLECTB OT MUX cocTaBa M
CTPOEHUSA KPUCTANSTNYECKUX PELLIETOK.

dopMynmMpoBKa OCHOBHbIX MOSIOXXEHUA TEOPUN INEKTPOSNTUTUYECKON
amccoumaumm Mo XxapakTepucTuka B CBeTe 3TOW Teopuu CBOMCTB
OCHOBHbIX KNacCOB HEOPraHN4YeCKUX COeaMHEHUN.

dopMynnpoBKa OCHOBHbLIX MOSIOKEHUN TEOPUM  XUMWUYECKOTO
CTPOEHUS OpraHUYEeCcKNX COEOUHEHWA U XapaKTepuCTUKa B CBETe
9TON  TEOpUM CBOMCTB  OCHOBHbIX KNacCoB  OpraHM4ecKux
coeaguHeHumn
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BaxkHenwmne
BellecTBa u
mMartepuansl

XapakTepucTtuka coctaBa, CTPOEHWUSA, CBONCTB, MOMy4YeHUs 1 npume
HEHMS BadKHEWLLUX MeTansfioB U UX COeAMHEHWA. XapaKTepucTuka
coCTaBa, CTPOEHUs!, CBOWCTB, MOMy4YEeHUS U MPUMEHEHNSI BXKHENLLNX
HemMeTannoB W WX COoeauHeHMW. XapakTepucTuka CocTaBa,
CTPOEHUS, CBOMCTB, NOSTYYEHNSA U NPUMEHEHUSA BaXKHENLLNX KNAcCoB
yrneBodopoaoB (ankaHoB, LUMKNOAnkaHOB, arnkeHoB, arikvHOB,
apeHoB) N nx Hanbonee 3Ha4YMMbIX B HAPOOHOXO3SANCTBEHHOM NriaHe
npeactaButenen. AHanorMyHas XxapakTepucTuka BadKHeWLmnX
npeactaButenend Apyrux KnaccoB OpraHU4eckux CoeauHEHWUN:
MeTaHOmna 1 3TaHona, XXMPoB, Mbif, anbaernaos (popmanbaerngos
W aueTanbgervga), KeToHOB (aueToHa), KapbOHOBbLIX KUCAOT
(YKCycHOM KMCMOTbl), MOHOcCaxapuaoB (rFNioKo3bl), AMcaxapuios
(caxaposbl), nonucaxapugoB  (Kpaxmana M LUenmnonosbl),
aMUHOKMCNOT, 6EenKoB, UCKYCCTBEHHbIX U CUHTETUYECKUX BOSIOKOH,
Kay4yykoB, nnactMmacc

Xumumyeckmn
A3bIK U
CUMBOJIUKA

Mcnonb3oBaHne B y4ebHOM M NpodecCuoHanbHOM OesATenbHOCTH
XUMUYECKNX TEPMUHOB N CUMBOSIUKM.

HasBaHMe  m3y4yeHHbIX BewecTB MO  TpuMBUANbHOW UK
MeXOyHapoaHOW HOMEHKnatype W OTpaxXeHne cocTaBa 3TUX
COeIMHEHUI C MOMOLLbKO XUMUYECKNX hopMyr.

OTpaxeHne XUMUYECKUX TMpPOLECCOB C MOMOLLbIO YpaBHEHUN

Xumuyeckume
peakumm

O6bsiCHEHME CYLLHOCTU XMMMYecKnx npoueccoB. Knaccudukaums
XUMUYECKNX peakunin N0 pasnnyHbIM NPU3HaKaM: YMCny U cocTaBy
NPOOYKTOB W peareHToB, HanpaBIieHUIO, W3MEHEHUIO CTeneHewn
OKUCNEHNS anemMeHToB, 06pasyoLmx BeLecTsa.

YcTaHOBKa Npu3HakoB OOLLEro 1 passfivyHOro B TUMNOSIOrMK peakumm
AJ151 HeEOpraHN4YeCckom N opraHNYecKom XMMUN.

Knaccudurkaumm BelwecTB 1 NPOLLECCOB C TOYKU 3PEHUST OKUCTIEHUS -
BoccTaHoBneHusi. CoctaBneHne ypaBHEHU peakuuir C MOMOLLbHO
MeToAa 9NeKTPOHHOro banaHca.

O6bsiCHEHME 3aBUCMMOCTM CKOPOCTM XMMWUYECKOM peakuum W
NOSTIOXXEHNA XMMNYECKOTO PaBHOBECUSI OT PasnnyHbIX hakTopos

XumMumyeckumn
9KCNEepPUMEHT

BbiNnonHeHne XMMMYECKOro aKcriepMMeHTa B MOSTHOM COOTBETCTBUU
C npaBunamMm 6e3o0nacHOCTMU.

HaGniogeHune, dukcaums u onvcaHue pesynbTaToB NpoBeaeHHOro
SKCMepuMeHTa

Xnmunyeckas
MHopmMauua

MpoBeneHne camocToATENbHOrO NONCKa XMMNUYECKON MHopmMaumm
C WCMOMb30BaHMEM Pa3fMYHbIX UCTOYHUKOB (Hay4YHO-MOMNYNsiPHbIX
n3gaHum, KOMNbIOTEPHBbIX Ba3 AaHHbIX, pecypcoB VIHTepHeTa).
Mcnonb3oBaHne KOMMNbIOTEPHbIX TEXHOMOMMIN Ansi 06paboTku

N nepefayn XMMUYeckon uHGoOpMauuM 1M ee npeacTaBfieHust B
pasrMyHbIX hopmax

PacueTtbl o
XUMUYECKNM
dopmynam
N ypaBHEHNAM

YcTaHOBKa 3aBUCUMOCTHU mMexay KayeCTBEHHON U KONUYECTBEHHOM
CTOPOHaAMN XMMWNYECKNX 00BbEKTOB U npoueccos.
PelweHne pacyeTHbIX 3agady no XUMMUYeCKUM cbopmynaM n

YPaBHEHUAM
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OOGBbACHEHME XUMUYECKMX SBMEHMI, MPOMCXOASWMX B Mpupoae,
ObITY 1 Ha NPON3BOACTBE.
Onpegenexve BO3MOXHOCTEN npoTekaHus XUMUYECKNX|
nNpeBpaLLeHNn B pasfnyHbIX YCITOBUSIX.
MpoduneHoe n [CobntogeHne npaBun  3KOMOMMYECKU TPaMOTHOro MOBeAeHus B
npodoeccnoHanb|oKpyXatoLLen cpege.
HO 3Hauumoe |OueHKa BNNAHUS XMMUYECKOrO 3arpsi3HEHNS OKpY>KatoLLen cpeabl Ha
cofepXXaHne opraHu3M Yenoseka v Apyrme Xusble OpraHnu3mbi.
CobniogeHne npasun 6esonacHoro obpalleHust C roprYMMmn u
TOKCUYHBbIMK BeLlecTBaMu, nabopaTopHbiM 060pyAOBaHNEM.
Kputuyeckass oueHka OOCTOBEPHOCTU XMMWYECKOW WHpopmauum,
NOCTynatoLLen U3 pasHbiX NCTOYHMKOB

7. ONMUCAHME YHEBHO-METOAWYECKOIO U MATEPUAIIBHO-
TEXHUWYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATEJNIbHOCTMW.

7.1 MaTtepmanbHO-TeXHU4YeCcKoe obecnevyeHune

Peanusauus nporpammbl AUCUMNIIMHBLL «XUMUS» TpebyeT Hanuuus yvyebHoro
kabuHeTa ¢ 4OCTYynoM B VIHTEPHeET.
lMomelweHne kabuHeTa yoosneTsopsieT TpeboBaHnAaM CaHUTapHO-3aNMAEMNONOTMYECKUX
npasun u HopmatmeoB (CaHluH 2.4.2 Ne 178-02) M ocCHaweHO TUMNOBbLIM
obopyooBaHvem, TOM uucne y4yebHonm Mebenbldo UM cpeactBamm  0ByyeHus,
AOCTaTOYHbIMM ANS BbINOSIHEHUA TpeboBaHMI K YPOBHIO NOArOTOBKM OBy4aroLimxcs
(mocka HacTeHHas 3-anemeHTHasi (MarHUTHO-MernoBasi) C NOACBETKON, npoekTop BenQ
MX505, akpaH Ans npoekTopa HACTEHHO-NOTONOYHbLIM 1500MM, yyYyeHuyeckme CTOnMbI
(napTbl), yd4eHU4eckue cTynbs, TpubyHa, nepeHocHoe obopyaoBaHue: HOyToyk Samsung
NP300V5A-S06RU 15.6" n/vunu Hoytbyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTumMeaunHoe obopynoBaHWe, NOCPEeACTBOM KOTOPOro
npenogaBaTesnilb MOXeT AEMOHCTPUPOBaTb ydacTHUKaM obpasoBaTenbHOro npolecca
BU3yanbHYyl0 WHGOpMaLMIO N0 WU3y4aemMon AUCUUNIMHE B BuAe Npes3eHTauun,
BMaeomaTepuanos u T. n.

B coctaB y4yebGHO-meTOOMYECKOrO M MaTepuanbHO-TEXHUYECKOrO obecrneyeHns
nporpaMmmbl y4eBHOM ANCUNNNNHBLI « XUMUS» BXOAAT:

* HarnsgHble nocobus (KkoMnnekTbl y4ebHbIX Tabnuu, nnakaTtoB, MNOPTPETHI
Bbl4AKOLMXCA y4EeHbIX B 061acTn XuMumn U T. n.);

* NIH(POPMALMOHHO-KOMMYHUKALMOHHbIE CPEeaCTBa;

* 3KpPaHHO-3BYKOBbIE NOCOOUS;

* 3rIEKTpOCHabXeHne KabuHeTa;

* TEXHNYECcKMe cpeacTea obyveHus

* BUGNMOTEYUHBIN (POHA.

7.2 UHcpbopmaumoHHoe obecneyeHne obyyeHuns
7.3 NepeyeHb y4eOHbIX u3aaHun, UHTepHeT-pecypcoB, AONONHUTENbHOW
nutepartypbl

B GubnuoTteunbin oHg BXoaAaT yvyebHUKKM, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneymBawLne OCBOEHME y4yebHom OUCLUNINHbI «Xnmmsay,
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PEKOMEHOOBAHHbLIE UMW OONYLWEHHble ANs WUCNONb30BaHMA B NPOdecCUoHanbHbIX
obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmux obpasoBaTenbHyld nporpammy
cpenHero obuero obpasoBaHus B npegenax ocsoeHus OMNOIM CIO Ha 6a3e 0OCHOBHOIO
obuiero obpasoBaHus.

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

PekomeHngyemas nuteparypa:
[ns oby4varowmxcs:

1. Xummsa. 10 knacc. Y4uebHuk. basosbin ypoBeHb / MabpunensaH O. C, Octpoymos U.
I, CnagkoB C. A.— M., 2024.

2. Xumms. 11 knacc. YyebHuk. basoBbin ypoBeHb / MabpuensaH O. C, Octpoymos W.
I, CnagkoB C. A.— M., 2024.

3. Xumusa 11 knacc. YyebHuk. basoBbin ypoBeHb / EpemuH B.B., [po3gos AA.,
Jlynun B.B.; nog pega. JlynuHa B.B. M., — 2022.

4. Xumuna. YdvebHuk pana 10 knacca obuweobpasoBaTenbHbIX YYpPEXOEHUN.
MpodunbHbIN ypoBeHb / HoBowmHcknin . U., HoBowwnHckas H. C. — M.: OO «TW[
«Pycckoe crnoso — PCy», 2008. — 424 c.

5. Xummua. YyebHmk pgnsa 11 knacca obuweobpasoBaTefibHbIX YYPEXOEHUN.
MpodunbHbIN ypoBeHsb / HosowmnHckmnin . U., HoBowwnHckaa H. C. — M.: OO «TW[
«Pycckoe cnoso — PC», 2009. — 176 c.

[ns npenogasatens

1. YepHukoBa, H. HO. Xnmus B 4OCTYNHOM U3NoOXeHun: yd4ebHoe nocobume ans cno /
H. KO. YepHukoBa. — 2-e nsg., ctep. — CaHkT-leTepbypr: JlaHb, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TeKCT: 9neKkTPOHHbIN // JlaHb: 3NEeKTPOHHO-
oubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/195532 (paTa
obpaluenuns: 17.07.2023). — Pexum gocTtyna: onsi asTopums. Nonb3oBaTenen.

2. lycema, E. B. Xumusa gna CIO: yyebHo-meTOoamnyeckoe nocobue / E. B. Nycesa,
M. P. SuraHwwuHa, [. . Kynukosa. — KasaHb: KHAUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TeKCT. 3NEKTPOHHbIN // JlaHb: aNeKTPOHHO-6ubnmnoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/196096 (pnata o6paweHus:
17.07.2023). — Pexum gocTyna: ons aBTopus. norb3oBaTtenen.

3. 3 Tabpuenan O.C. Xumuna B TecTax, 3agayax, ynpaxHeHusax: y4eb. lNocobue ons
cTya. cped. npod. y4ebHbix 3aBegeHun / O.C. MabpuensH, I'.I". JlbicoBa — 5-e nag.
— M.: U3paTtenbckui ueHTp «Akagemusy, 2010.

4. TabpuensH O.C. MNpaktukym no obLien, HeopraHMYEeCKON N OPraHNYECKON XUMUN:
y4yeb. nocobue ana ctyn. cpen. npod. yveb. 3aBepeHun / [abpuensH O.C.,
OctpoymoB W.I'., JopodeeBa H.M. — 2-e wm3g. - M.: M3gaTenbCkni LEHTP
«Akagemusar», 2010.

MHdopmMaLnOHHbIe 3NeKTPOHHO-06pa3oBaTernbHble pecypcbl (MHTepHeT-
pecypchbl):
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O~NO Ol WDN P

. www.lib.vsu.ru — 3HB BI'Y

. www.pvg.mk.ru - Onumnuaga «INokopn BopobbeBbl ropbi»

. www.hemi.wallst.ru — ObpasoBaTenbHbIN CaNnT ANS LKONbHUKOB «XUMUSA»

. www.chem.msu.su — OnekTpoHHasa Gubnmoteka No xmmmm

. www.enauki.ru — UHTepHeT-usgaHne gns yuntenen « ECtectBeHHble HayKn»

. www.hvsh.ru — XXypHan «Xvmus B LKone»

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

. QNEKTPOHHBIN KypC MO ANCUMNINHE HA nopTane «ANEeKTPOHHbIN YHUBEPCUTET

Bl'Y».
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http://www.lib.vsu.ru/

JIUCT COrMACOBAHUN

PABOYAA NMPOrPAMMA
OBLLEOBPA3OBATEJIbHOU YHEBHOU ANCLUUIMIINHDI

CneuuanbHocTb: 43.02.16 Typ1am 1 roctenpumMmMcTBO
Oucunnnuna: b4.15 Xumua
Mpodmnb NOAroToBKK: coLmaribHO-9KOHOMUYECKUI

dopma 0byyeHus: ovHas

YyebHbit roa; 2025-2026

CocTtaButenb

npenogasaTenb

Kadpeapbl aHaNUTUYECKON XNMnn MwenkoY.C. . 20

domkHOCcmb, rnodpasdesieHue nooénucek pacuwughposka noodnucu

COINMACOBAHO

Kypatop OINOI1 CMNo

no cneyuansbHOCTH ®epotoBC.B. . 20
nodnucsb pacuwugbposka nodnucu

3aB. otgenom obcnyxunsanuna 3HB .20
rnoonucsb pacuwucgpposka rnoodnucu

PEKOMEHOOBAHA HMC xumunyeckoro dakynbteTa, npotokon ot 27.03.2025 Ne10-03




