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1. NOACHUTEJIbHAA 3AMNCKA

Mporpamma  obweobpasoBaTtenbHON  y4ebHOM  AUCUMNIUHBL  «XUMUSI»
npegHasHayeHa ANA u3ydeHuss B obpasoBaTesibHbIX OpraHu3auusix, peanunayroLmx
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 Yy 00yYaoLLMXCS YMEHUSA OLEHMBATb 3HAYMMOCTb XUMUYECKOTrO
3HaHMA ONS KaXKA0ro YenoBeka;

- bopmupoBaHMe  npeacTaBfieHUN: O  XMMWYECKOW  COCTaBIiSoLLEN
€CTeCTBEHHOHAYYHOW KapTMHblI MUpa, POSiM XMMUWN B MO3HAHUN ABMEHWUA 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 OByYaloLMXCA YMEHU pasnuyatb (PakTbl U OLEHKX, CpaBHUBATb
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,
NO3HAHUSA U CaMOMO3HaHMS; KIOYEBbLIX HABbIKOB, MMEKLNX YHUBEPCANbHOE 3HAYEeHNE
AN pasnuyHbIX BUAOB AeATENbHOCTU (HAaBbIKOB peLleHust NpobrieM, NPUHATUS peLLeHniA,
noucka, aHanmsa m obpaboTku MHdOPMaALUKN, KOMMYHMUKATMBHbLIX HaBbLIKOB, HaBbIKOB
n3mMepeHnin, cotTpyaHndecTsa, 6esonacHoro obpalleHuns ¢ BellecTBaMmum B NOBCEAHEBHON
XWU3HN).

2. OBLUAA XAPAKTEPUCTUKA

OCHOBHbIMM NpobBremMamMn XMMUKN SBRASKOTCA U3Yy4eHME cocTaBa W CTPOEHUS
BELLECTB, 3aBMCUMOCTU WX CBOWCTB OT CTPOEHMUsl, KOHCTPyMpOBaHWE BELLECTB C
3aJaHHbIMM CBOMCTBaMU, UCCneLoBaHNE 3aKOHOMEPHOCTEN XMMNYECKUX NPeBpPaLLEHNN
M NyTen ynpasfieHUss UMW B UEnsX MNOfydYeHus BewecTB, MaTepuanoB, SHEpruwu.
CopepxaHue OuCUMNIIMHBI CTPYKTYPMPOBAHO MO NATKM Grokam: MeToAdbl NO3HaHuUA B
XUMWUK; TEOPETUYECKME OCHOBbI XUMWUWN; HEOPraHM4YecKkasi XMMmUs; opraHndeckas XMmusi;
XUMUS U KU3Hb.

B ocHoBy nporpammbl NONOXEH NPMHUMNA pa3BuBaloLwero odbyyeHus. lNporpamma
onupaeTcsa Ha maTepuan, udydyeHHbol B 8—9 knaccax, Nno3ToMy HEKOTOpble TeMbI Kypca
paccMaTpmBaloTCs MOBTOPHO, HO Y)Xe Ha Bonee BbICOKOM TEOPETUYECKOM YPOBHE. Takown
noaxod no3BonsieT yrnybnsate M pasBuBaTb MOHATUME O BELECTBE U XUMUYECKOM
npouecce, 3akpenndaTb NPONAEHHbIN MaTepMan B akTUBHOM NaMATU yYaLLMXCS, a Takke
COXpaHATb NPEEMCTBEHHOCTb B Mpouecce 00y4yeHus.

Mporpamma obecrneymBaeT CO3HaATENbHOE YCBOEHME YYaLMMWUCS BaKHEMWLLMX
XUMWNYECKNX 3aKOHOB, TEOPUN N NOHATUI; dOPMUPYET NpeacTaBrieHne 0 posivm XMuMnn B
pasBuUTUN pas3HOObpa3HbiX OTpacrnen MNpoOu3BOACTBA; 3HAKOMUT C BeLlecTBamu,
OKpyXatowummn 4ernoseka. [lpy 3TOM OCHOBHOE BHMMaHWE YOENSETCA CYLHOCTU
XUMUYECKMX peakuMn n MeTodamM WX OCYLLECTBIIEHMs, a Takke crnocobam 3aluThbl
OKpy>KatoLien cpeqpl.



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 MNpPOTEKAHUA XMMWYECKUX MpoLeccoB, oOuime CBOWCTBA CIOXHbIX
HeopraHM4yeckux BeLecTB, HeMeTarnnoB U MeTansoB, HayYHble NPUHLMIMbI XUMUYECKOro
NPOM3BOACTBA, HEKOTOPbLIE ACMEKTbl OXpaHbl OKpYXatowen cpeabl U psa Apyrux Tem,
Bxogdwmx B PefepanbHbIii  KOMMOHEHT rOCY4apCTBEHHOro CTaHgapTa 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 Yy HMUX SMOLMOHANbHO-LEHHOCTHOE 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 npodunst npeactaBneH NPUMEPHbIN  NepedeHb  pedepaTtos,
NHONBMAOYanNbHbIX NPOEKTOB.

B npouecce wu3ydeHns xumummM BaxHO opmmupoBatb MHPOPMALMOHHYHO
KOMMNEeTeHTHOCTb  obydatowmxca. [loaToMy npu  opraHusaumm  BHeayaUTOPHOM
CaMOCTOATENbHOM paboTbl  akUEeHTUpyeTCa BHMMaHMEe OOy4aloLWMXCss Ha Moucke
NHOPMaUUKN B UHTEPHETE, Y4EOHOM, HAYYHO-NONYMAPHON 1 CheunanbHOn nutepaTtype
C COOTBETCTBYHOLWMM 0CPOPMIEHNEM N NPeaCTaBNEHNEM Pe3yrbTaToB.

N3y4eHne obuieobpasoBaTtenbHOM y4ebHOM ANCUMNNNHBI « XUMUSI» 3aBepLlaeTcd
noaBeAeHneM UTOroB B opMe 3a4veTa C OLIEHKOW B paMKax NPOMEXYTOYHOW aTTecTaumm
CTyaoeHToB B npouecce ocBoeHns ocHoHou OlOIMN CrO c¢ nonyyeHnem cpeHero
obuwero obpasosaHusa (MMNCC3).

3. OMUCAHME MECTA YYEBHOU AUCLUUMNITIUHbI B YYEBHOM MNAHE

YyebHas gucuunnuHa «Xumusay sBnsietca y4ebHbiM npegMeTom no BbIGoOpy M3
obszatenbHon npegmeTHoM obnactun «EctectBeHHble Hayku» PIOC cpegHero obuiero
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 «Peknama» rymaHutapHoro npoduna npodeccnoHanbHOro
obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHus y4dyebHom AaucumninHbl «Xumusiy  obecneumnBaeT
AOCTMXEeHMe obyvarommmncs crenyolmx pe3ynbTaToB:

JINYHOCTHbIX:

- YyBCTBO ropaoCtn M yBaXXeHUd K UCTOPUMN U OOCTUXKEeHUAM OTeYeCTBEHHOM
XUMUNYECKON Haykun; XMMHUYEeCKNn rpamMoTHOe noBegeHne B I'IpO(beCCI/lOHaJ'IbHOIZ
0eATeNIbHOCTU U B 6bITy npum o6pau.|,eH|/w| C XMMNn4eCKnmmn BeLectBamm, matepmanamMmm mn
npoueccamu;



- TOTOBHOCTb K MPOAOSMKEHUI0 0Opa3oBaHWUs M MOBbIWEHUA KBanudukauun B
n3bpaHHOM npodheccnoHanbHON OeATENbHOCTU UM OOBbEKTMBHOE OCO3HaHME pPonn
XUMUYECKNX KOMMNETEHLMI B 3TOM;

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

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

- CPOPMUPOBAHHOCTb OCHOB [MPaBOBOrO MbIWEHNA U aHTUKOPPYNLMOHHBLIX
CTaHO4apTOB NoBeAeHus;

- CNOCOBHOCTb K OCO3HAHWUKD POCCUMCKOW FpaXkgaHCKOW WOEHTUYHOCTU B
NOMNUKYNbTYPHOM COLMYME;

- TONepaHTHOEe CO3HaHWe W rnosedeHne B NOSNUKYNbTYPHOM MUpe, rOTOBHOCTb U
CNOCOBHOCTb BECTU Amanor ¢ ApyrmMmu noabMu, 0OCTUraTb B HEM B3aMMOMOHUMAaHNS,
HaxoauTb obwme uenn wn coTpygHMyaTb ANd WX OOCTUMXKEHWUHA, CNocOBHOCTb
NPOTUBOCTOSATb ngeonormm 3KCTPEMMU3MA, HaunoHanuama, kceHoobun,
ANCKPUMUHALMM NO counanbHbIM, PENUIMO3HBIM, PacoBbIM, HAUMOHarNbHbIM NpU3Hakam
N OPYrMM HEeraTUBHbBIM COLManbHbIM SBNIEHNUSAM;

- pacno3HaBaTb KOH(MMKTOreHHble CUTyauumn n npegoTBpallate KOHQUKTbI A0
MX aKTUBHOW asbl, BbICTpamBaTb AefoBytd M obpasoBaTerfibHyld KOMMYHMUKALMIO,
n3beras MIMYHOCTHBLIX OLLEHOYHbIX CYXXOEHWUMN.

MeTanpeaMeTHbIX:

- NCMNONb30BaHNe pasnNUYHbIX BUOOB NO3HaBaTENbHOM AeATENbHOCTM U OCHOBHbIX
WHTENNEeKTyanbHbiX onepauun (MNOCTaHOBKM 3agayun, (opMynupoBaHUA  rUnoTes,
aHanusa un cMHTesa, cpaBHeHus, 0606LLeHns, cuctemaTmsanmm, BoliBNEHUS NPUYMHHO-
CNeACTBEHHbIX CBA3EN, MOMCKa aHanoro, OPMYMpOBaHMSA BbIBOAOB) ANS peLleHns
NOCTaBMNEHHOW 3aJayvv, MNPUMEHEHWE OCHOBHbIX MeTOAOB MO3HaHusa (HabnaeHwus,
Hay4YHOro SKCNepuMMEHTa) NS U3YYEeHUS PasfMYHbIX CTOPOH XMMUYECKMX OOBHLEKTOB U
npoueccoB, C  KOTOpbIMM  BO3HMKAeT  HeobxoguMMOCTb  CTankuBaTbCsd B
npodeccnoHanbHon cdepe;

- UCMOomnb30oBaHWE pPasnUyYHbIX WCTOYHMKOB [ANs  MNOMyYEHUS  XUMUYECKON
WHpopMmauun, ymMeHue OuEeHUTb €ee [OOCTOBEPHOCTb ANA  AOCTUXKEHUS XOpOLUMX
pe3ynbTaToB B NpodyeCccnoHanbHOn cgepe;

- BNageHue s3blIKOBbIMW CPeacTBaMM, B TOM 4YUCIEe U A3bIKOM XUMUU— yMEHMWEe
SICHO, JTOTMYHO N TOYHO M3naraTb CBOK TOYKY 3pEHMS, MCMONb30BaTh afekBaTHbIE A3bl
KOBble CpeacTBa, B TOM 4YMCME W CUMBOSbHbIE (XMMUYECKME 3HaKW, opMyrnbl U
ypaBHEHNS).

npeaMeTHbIX:

- CChOpMUPOBAHHOCTb NPeACcTaBNeHnn 0 MECTE XMMUU B COBPEMEHHON Hay4YHOWN
KapTUHEe Mupa; MNOHUMaHWe ponn xumMmm B POPMUPOBAHUN  Kpyro3opa W
OYHKLMOHANbHOM rPaMOTHOCTM YernoBeka AN PELLEHNS NPakTUYECKUX  3ajau;

- BnageHue OcCHOoBoMNonararwmMMm XUMUYECKUMU MNOHATUSIMU, TEOpUSMU,
3aKOHaMM 1 3aKOHOMEPHOCTAMW;  YBEPEHHOE  MNOSfIb30BaHME  XMMWYECKOW
TEPMUHOMOMMEN U CUMBOJSINKOW,

- BNageHne OCHOBHbIMM MeToA4aMW HayyHOro MO3HaHWUS, UCMNOSb3yeMbIMU B
XUMUK:  HabnigeHnem, OrnucaHuem, WU3MEpPEHUEM, IKCMEPUMEHTOM; yMeEHue
obpabaTbiBaTh, 0OBACHATL pe3ynbTaThl NPOBEAEHHbLIX OMNbITOB M AenaTb BbIBOAbI;
FOTOBHOCTb M CNOCOBHOCTL NPUMEHATb METOAbI NO3HAHNSA NPU PELLEHUM NPAKTUYECKNX
3ajav;

- CChOPMMPOBAHHOCTb YMEHUS JaBaTb KONMYECTBEHHbIE OLIEHKM M MPON3BOAUTL



pacyeTbl N0 XMMUYEeCKUM (POpMyfniaM U YpaBHEHUAM;

- BNageHue npasunamm TeXHNKM 6€30nacHOCTU NPU NCNONb30BaHUN XUMNYECKMNX
BELLEeCTB;

- CPOPMMPOBAHHOCTb COBCTBEHHOW MO3MLMM MO OTHOLUEHWIO K XUMUYECKOW
MHd OpMaLnK, NoNy4aeMon U3 pasHbIX MCTOYHUKOB.

CTyneHT Ha 6a30BOM ypOBHE Hay4MUTCS:

- packpbIBaTb Ha NpuMepax posib XM B OOPMUPOBAHUM COBPEMEHHON Hay4YHOW
KapTUHbI MUpPa N B NPaKTUYECKON AEATENBbHOCTM YENOBEKA, B3aMMOCBSA3b MEXAY XUMUEN
N OpYrMMn eCTeCTBEHHLIMU HayKaMu;

- yCTaHaBnMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3WM MeXAy CTPOEHMEM aTOMOB
XUMUYECKNX IMEMEHTOB U NEPUOOUNYECKMM U3MEHEHWEM CBOWCTB XMMUYECKUX
3M1EMEHTOB U UX COEANHEHNI B COOTBETCTBUM C MOSTIOXKEHNEM XUMUYECKNX INIEMEHTOB B
nepmMoanyeckon cucteme;

- aHanM3npoBaTb COCTaB, CTPOEHME N CBOMCTBA BELLECTB, MPUMEHSSA NOSNOXEHUS
OCHOBHbIX XMMWUYECKNX TEOPUIN: XMMUYECKOIO CTPOEHNSA OpraHUYecknx coegnHeHmnn 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 QOPMYrbl HEOPraHUYeCcKnx Wu
OpraHMYyecKknx BELLECTB Kak HocuTernenm uHpopmaumm O CTPOEHUM BellecTBa, €ro
CBOMCTBAX MU NPMHAANIEXXHOCTM K ONpeaeneHHoOMY KIiaccy COeANHEHUN;

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

- XapaktepusoBaTb (puU3N4eckne CBOWCTBA HEOPraHWYECKMX W OpPraHMYeckmx
BELLECTB M YyCTaHaBnMBaTb 3aBMCUMOCTb (PU3MYECKMX CBOWMCTB BeLeCcTB OT Tuna
KPUCTannn4Yeckomn peLueTku;

- XapakTepu3oBaTb 3aKOHOMEPHOCTU B UBMEHEHUN XUMNYECKNX CBONCTB MPOCTbIX
BELLIECTB, BOAOPOAHbIX COEOMHEHMWI, BbICLLUMX OKCMAOB N MMOPOKCUOOB;

- YMeHVe ycTaHaBnuBaTb 3aBMCUMOCTb CBOWCTB W MPUMEHEHUS BaKHEULLUX
OpraHM4YecKnx CoeaguMHEHMA OT UX XMMUYECKOro CTPOEHMsl, B TOM u4ucne wu
0OYyCNOBMEHHbIX XapaKTepoM 3TOro CTPOEHUSA (NpedenibHbIM UM HenpenenbHbIM) U
HanMuneM yHKLMOHanNbHbIX rpynm;

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

- yCTaHaBnvBaTb 3aBUCMMOCTb pPeEaKkUMOHHOW CMNOCOBHOCTU OpraHUYecKmnx
COEOVHEHM OT XxapakTepa B3aMMHOI0 BIIMSHMS aTOMOB B MOJSEKYNax C LENbio
NPOrHO3NPOBaHUS NPOLYKTOB peakunu;

- yCTaHaBnMBaTb 3aBUCUMOCTb CKOPOCTU XMMWYECKOM peakumMm U CMELLEHUS
XUMNYECKOrO pPaBHOBECUSI OT pasnuyHbiX aKTOpPoOB C Lefnbk  onpeaeneHus
ONTUMasnbHbIX YCNOBUI NPOTEKAHNA XUMUYECKNX MPOLLECCOB;

- NPUBOAUTL NPUMEPbLI OKUCINTENBbHO-BOCCTAHOBUTESbHbIX 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, 06bemMa (HopMarbHbI€ YCNOBUS) ra3os, Konn4ecTsa
BeLleCcTBa; UCMNOSb30BaTb CUCTEMHbIE XMMWUYECKME 3HAHUS ONA NPUHATUS PELLEHUN B
KOHKPETHbIX XXU3HEHHbIX CUTyauusaX, CBA3AaHHbIX C BELLECTBAMMU U UX NPUMEHEHUEM;

- XapakTtepusoBaTb 00LiMEe CBOWCTBA, MOMy4YEHME N MPUMEHEHUE WN3YYEHHbIX
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;

- KPUTMYECKM OLEeHMBaTb M MHTEPNPeTMpoBaTb XMMUYECKYID WHOopMauuto,
coaepallytocsa B coobLeHnaAX cpeacTB MaccoBon nHdopMaumm, 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, MpUYNHON WU
cneacTtBMeM npu aHanmse npobnemMHbiX cuTyauui M 0BOCHOBaAHUW NPUHUMAaEMbIX
peLleHnin Ha OCHOBE XUMWYECKUX 3HAHUN,

- yMeHue nonb3oBaTbCa o0bA3aTenibHbIMKM  CPaBOYHbIMKM  MaTepuanamm
(nepnoguyeckon cuctemom xummyeckmx anemeHtoB [. W. MeHngeneesa, Tabnuuen
pacTBOPMMOCTU,  ONEKTPOXMMUYECKUM  PSOOM  HaNps>KeHWn  MeTanmnoB, psaoMm
9NEeKTPOoOTPMLUATENBHOCTUN) ANS XapakTEPUCTUKM CTPOEHUS, cocTaBa U CBOMCTB aTOMOB
XMMundecknx anemeHToB |—IV nepnooB n o6pasoBaHHbIX UMW MPOCTbIX N CIOXHbBIX
BELLEeCTB;

- NPOrHO3MPOBaTb CBOMCTBA HEN3YYEHHbIX BELLECTB NO aHanormm co CBOMCTBaMm
N3y4eHHbIX Ha OCHOBE 3HAHNSA XMMUYECKNX 3aKOHOMEPHOCTEN;

- CaMOCTOATENbHO NPOBOAUTbL XUMMUYECKUA OKCMEepUMEHT W HabnwgaTb
AEMOHCTPALMOHHbIA 3KCNEPUMEHT, (OUKCUPOBaTb pesynbTaTbl U AenaTb BbIBOAbI 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
cneunansHocTen CI1O rymaHuTapHoro npodunga npogeccnoHanbHoOro oopasoBaHus.

1. OpraHunyeckass xumums

1.1. NMpenmeT opraHnyeckom xummn. Teopmsa CTPOEHUS OpraHM4YecKux
coeAuHeHun

NMpeameT opraHun4vyeckon xumuun. [loHsATME 0O opraHMYeckoMm BeLlecTBe W
OpraHv4yeckon XuMuu, e€ pasBuUTUE W 3HaAYEeHWe B MOJSTyYEHUU HOBbIX BELLECTB U
mMaTtepuanos.

Teopusa cTpoeHMA opraHMyeckux coeguHeHmn A. M. bBytneposa.
Mpegnocbinkn co3gaHna Teopun cTpoeHns. OCHOBHbIE MONOXEHNA TEOPUN CTPOEHNA A.
M. BytnepoBa. XMMmn4eckoe CTPOEHNE U CBOMCTBA OpraHn4eckux BewecTs. [NoHsaTne 06
n3oMepun, BaNeHTHOCTW, TOMOSIOTMYECKOM psige M FOMOJSIOMYECKOM pPa3HOCTW.
CTpyKTypHble POPMYIbl — MOMHbIE U COKPaLLEHHbIE. [1pocTble (OAMHapHbIE) N KpaTHbIe
(OBOWHbIE N TPOWHBIE) CBA3MW.

Knaccudmkauma opraHmyeckmx coegmHeHun. Knaccmdumkauma opraHMYeckmx
BELLECTB B 3aBMCUMOCTU OT CTPOEHUA yrnepodHon uenu. MNoHaTue dyHKLMOHaNbLHOM
rpynnel. Knaccndukayunsa opraHMyeckmx BeLwecTB no Ty pyHKUMOHaN6HOM rpynnbl.

OcHOBbI HOMEHKNaTypbl OpraHNMYeCKUX BelecTB. TpuBMasribHble Ha3BaHUS.
PauvoHanbHass HOMeHKnatypa Kak npeawecTtBeHHuua Homedknatypbl [UPAC.
HomeHnknatypa IUPAC: npuHuunbl  obpas3oBaHMs  Ha3BaHWW,  CTapLUMHCTBO
PYHKUMOHarbHbIX rpynn, uMx obo3HavyeHMe B npedumkcax u cyddukcax HasBaHWUN
OpraHn4YecKnx BeLLecTB.

1.2 NpepenbHble yrnesoaopoabl

MNpepenbHble yrnesogopoabl - ankaHbl. [loHaTMe 06 yrneeBogopoaax.
OcoGEHHOCTN CTPOEHUS NpeaenbHbIX YrneBooopoaoB. ArnKaHbl Kak MpeacTaBUTenu
npeaenbHbiX yrnesogoponoB. MeTaH u aTaH — npocTenlne NpeacTaBUTENN ankaHoB.



fomonornyecknn psg n obasa gopmyna ankaHoB. CTpyKTypHas nsomepus (nsomepus
yrnepogHown uenu). LiuknoankaHsl. HomeHknaTtypa ankaHos. ®u3snyeckme CBOMCTBA.

Xumnyeckme CcBOMCTBaA ankaHoB. Peakuuum OKUCNEHUS, peakuun 3amMeLleHust
(ranoreHnpoBaHue), peakunn nomMepusaunn, peakuns pasnoxXeHuss MeTaHa, peakums
AernapvpoBaHns aTaHa, TeEpMUYEcKoe nNpeBpaLleHme ankaHoB, KOHBEPCUS MeTaHa.

NMpumeHeHne wn cnocobbl nony4vyeHuna ankaHoB. O6nactM npuMeHeHus
ankaHoB. lMpomblWwieHHble cnocobbl NOSyYEHUs] ankaHoB: MOMyYeHue n3 NPUPOLHbIX
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  arkKeHOB.
[omonornyecknn psg u  obwas dopmyna ankeHoB. W3omepuss  3TUNEHOBbIX
yrneBogopOAO0B: MEXKnaccoBas, YrnepogHOro ckeneta, MONMOXEHUA KpaTHOW CBS3MW,
reomeTpuyeckad. OcCO6eHHOCTM HOMEHKNATYpPbl 3TUMEHOBLIX YrNeBO4OPOAO0B, Ha3BaHWUSA
BaXXHeMLWNX pagukanos. dusmyeckne cBomctBa arnkeHoB. [lonyyeHue n npumeHeHue.
Peakuun permapupoBaHMa U KPEKUHra arnkeHoB. XMMUYECKMEe CBOWCTBA: peakumm
rmaopupoBaHus, ranoreHMpPoBanHus, rmapataunmn, OKUCNEHUS U NOIMMepPM3aunn.

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. [onyvyeHne CMHTETMYECKOro Kayvyka n pesuHbl

AnNKuHbI. OnNEeKTpoOHHOE U  MPOCTPAHCTBEHHOE  CTPOEHME  aueTuneHa.
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 W3OMEPOB arikeHoB U
ankagueHoB 1 ankunos.

1.4 ApomaTuyeckue yrnesogopoabl

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

Xumunyeckme CBOMCTBA apeHoOB. MonyyeHne 6eH3ona (TpumMepusaums
aueTuneHa, gervMapupoBaHue ankaHoB, AerngpupoBaHue uukroankaHos). [pumepbl
peakumi 3ameLleHuns: ranoreHMpoBaHus, ankunupoBaHusa (katanusatopbl Ppuagens-
KpadTca), HuTpoBaHusa. Peakunn ruapupoBaHusa U npucoegmHeHnst xmnopa 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 ruapupoBaHne 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,
okucneHusi. KayectseHHasi peakuusa Ha CnupThbl.

MHoroaTtoMHble cnuptbl. OTgenbHble NpeacTaBUTENWU:  3TUSEHITINKONb,
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
cTpoeHue kapboHunbHOM rpynnbl. I3omepunsa n HoOMeHknaTypa anbAerMaoB U KETOHOB.
dopmanbgerng n auetanbgerng Mx CBOMCTBa U puandeckme cBomcTa. XMMUYeCKue
CBOMCTBA: peakuMm OKUCNEHUS W BOCCTAHOBIIEHUS, KaveCTBEHHble peakuMm Ha
anbgerngnyto rpynny. rNonyyeHue n npuMmeHeHue.

Kap6oHoBble KucnoTtbl. ['OmMonormyecknn psa npefenbHblIX OOHOOCHOBHbIX
KapbOHOBbLIX KMCAOT, UX HOMEHKIaTypa n nsomepusi. Pnsmyeckme csomctaa kapboHOBbIX
kncnot. MypaBbMHAA W YKCYCHasi KUCMOTbI: CTpoeHue, (Pusnyeckne n XuMmndeckue
cBoncTBa (peakumsa atepudumkauumn, obwme ana knacca kucnot) CteapuHoBas u
ONnenHOBas KMCNOTbl Kak NpeacTaBuMTeNnm BbiCLUMX KapOOHOBbLIX KMCMNOT. Mbina kak conu
BbICLLUNX KAPOOHOBLIX KACIOT, UX MOIOLLNE OENCTBUE.

CnoxHble 3c¢umpbl. CTpoeHMe M HOMeHKNaTypa CroXHbiXx adupoB. 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. bronormyeckas ponb XUPOB, X NCNONb30BaHME B ObITY 1
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 KaXXAOW rpynnbl yrneBofoB. [MNioKo3a Kak NpoCcTenLLmni
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 rnKko3bl. XMMUYECKME CBOWCTBA Kpaxmana: rMaponun3 M KavecTBeHHas
peakums ¢ nogomM. bronornyeckasa pornb yrneBoAoB, UX 3HAYEHME B XXMU3HU YernoBeka 1
obLecTBa.

1.9 AsoTcoaepxawme opraHn4eckue coeauHeHns

Knaccudmkauma m mnsomepus ammHOB. [loHATME 00 amuHax. [lepBuuHblE,
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 CPaBHEHWE C aMMWaKoOM U APYrMMU HEOpraHU4eCcKUMu
OCHOBaHuAMK. CpaBHEHWE XMMWYECKMX CBOWCTB anudaTuyeckmx U apomMaTU4ecKmx
amnHoB. ObpasoBaHne amngoB. AHUNUHOBBIE KpacuTenu. MNMoHATME O CMHTEeTUYEeCKUX
BOSIOKHax. [ony4yeHne n npumeHeHune.

AmMuHokucnotbl. NoHATMe 06 amMMHOKMCNOTaxX, UX Knaccugukaums n CTpoeHue.
OnTuyeckas M3omMepus aMMHOKUCROT. HomeHknaTypa aMMHOKMCAOT. [JBONCTBEHHOCTb
KMCNOTHO-OCHOBHbIX CBOMCTB aMUHOKUCIIOT N ee NpuYmnHbl. BrunonsipHblie noHbl. Peakunm
koHaeHcauun. [lentngHas cBAsb. [lonyvyeHMe amMUHOKUCIIOT, WX MNPUMEHEHue W
Buonormnyeckasa pyHKUMS.

Benku. Benkn kak npupogHble nonumepsl. NepBuyHas, BTOpUYHas, TpeTudHas u
yeTBEPTUYHAA CTPYKTYpbl 6enkoB. PubpunnapHbie 1 rmobynspHble 6enkn. Xummudeckue
cBonctBa 6enkoB: ropeHwe, AeHaTypauusi, rMOpPonu3, Ka4vecTBeHHble (UBETHbIE)
peakumn. buonornyeckne yHKUMM BENKoB, UX 3Ha4YeHne. benkn kak KOMNOHEHT MULLM.
Mpobnema 6enkoBOro ronogaHns U NyTn ee peLleHus.

A3oTcopepxaluue reTepouUmnKnnyeckue coeamHeHUs. HyknenHoBble KUCMNOTHI.
HykneuHoBble KMCnoTbl kak npupogHble nonumepsl. MNMonatne OHK n PHK. CtpoeHune
IHK, ee nepBunyHas n BTopuyHas ctpykTtypa. Pennukauyusa [JHK. OcobeHHOCTU cTpoeHus
PHK. Tvnbl PHK n nx 6uonormnyeckue dyHKuun. MNoHATME O TPOUYHOM Kofde (KOOOHe).
BrvocuHTes 6enka B XXMBOW KNeTKe.

1.10 Buonornyeckun akTUBHbIe coeaUuHEeHUs

ButamuHbl. [NoHaTHe o BuTammHax. MIx knaccudmkaumsa n obosHadeHmne. 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,
BbIMNOSTHALWNX  3HOOKPUHHYIO  perynaumio  XU3HeOeATesSIbHOCTU  OpraHu3MoB.
Knaccudumkaums ropMOHOB: cTepounibl, NPON3BOAHbIE aMUHOKUCIOT, NonNunenTuaHbie n
B6enkoBble ropMoHbl. OTAenbHblE NpeacTaBUTEeNn: 3CTPaanos, TECTOCTEPOH, UHCYINH,
agpeHarnvH.

NekapcTBa. lNoHATME O NekapcTBax Kak XMMmoTepaneBTUYECKUX npernapaTtax.
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
MonekynsipHast macca. OCHOBHble MeTObl CMHTE3a BbICOKOMOMEKYNSAPHbLIX COeANHEHNI
— nonuMmepusaumst 1 nonukoHgeHcaums. Knaccugukaumst nonnmepos. CKyCCTBEHHbIE
NnonMMepsbI: Lennynova, aueTaTHbIN WENK, BUCKO3a, LennodaH. MNnactmaccel. BonokHa.

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

2. O6Lwan n HeopraHM4yecKkasa XMumus
2.1 Xumunsa — HaykKa o BeLlecTBax

CoctaB BewecTBa. Xumumyeckne anemeHTbl. Cnocobbl CyLEeCTBOBaHUS
XUMUYECKNX INIEMEHTOB: aTOMbl, MPOCTble W CIOXHble BeuwecTBa. BeuwecTtsa
NOCTOSIHHOIO 1 NEPEMEHHOrO CocTaBa. 3akoH NOCTOSIHCTBA cocTaBa BellecTB. Bewlecta
MOMEKYIISIPHOrO Y HEMOMEKYSIAPHOIO CTPOEHUS.

U3mepeHune BewecTBa. Macca atomoB 1 mMonekyn. ATOMHas eguHULa Macchl.
OTHOCUTEenNbHbIE aTOMHast U MOSeKynsapHasi Maccbl. KonnyecTtso BelwecTBa U eaAnHNLbI
ero namepeHud. Yucno Asoragpo. MonspHaa macca.

ArperaTHble COCTOSIHUA 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 BewecTtB. Pasnnums mexagy cMecsaMm M XUMUYECKUMU COeUHEHUSIMUA.
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 ob6osrioyka atomoB. [loHATME 06 anekTpoHHOW opbutanu wu
3NeKTpoHHOM obnake. KBaHTOBble uucna: rnaBHoe, opbutanbHoe (noboyHoe),
MarHMTHOe M CnuHoBoe. PacnpeneneHvne 3reKkTPOHOB MO 3HEPreTMYECKMM YPOBHSM,
NoaypoBHAM K opbuTtandm B COOTBETCTBUMM C MNPUHUUNOM HaVMEHbLUEN 3HEeprum,
npyHumMnomMm [laynn. OnekTPOHHble KOHUrypauum aToOMOB XUMMUYECKUX 3SF1EMEHTOB.
MpyHUMN HauMMeHbllen 3Heprun. BaneHTHble BO3MOXHOCTM aTOMOB XMMWYECKMX
9N1eMEHTOB. JNEKTPOHHas Knaccudukaumsa XUMUYECKUX 3fnemeHToB: s-, p-, d-,
anemeHTbl. [locnegoBaTenbHOCTb 3aNOfIHEHUST SNEKTPOHAMN HEPreTUYECKUX YPOBHEN
1 NOAYypPOBHEN aTOMOB.

HDemoHcTpauun

Moaenu opbutanen pasnnyiHon dopmbi.

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

NMepuoanyeckmm 3aKoOH U CTpOeHMe atoma. WM3yyeHne onpegeneHui:
nepuoanyecknn 3akoH, nepwuog, rpynna. Buabl nogrpynn M3otonbl. CoBpeMeHHoe
MOHATME XUMUYecKoro anemeHta. CoBpemeHHas dopmynmpoBka [lepunognyeckoro
3akoHa. lNepunoguyeckas cuctema m CTpoeHne atoma. PU3ndeckuin CMbIC NOPSAKOBOro
HOMepa 3N1IeEMEHTOB, HOMEPOB rpynMbl U Nepruoaa. 3aKOHOMEPHOCTU U3MEHEHUS CBOUCTB
XUMUYECKMX INIEMEHTOB 1 0OpasyeMbiX MU NPOCTbIX U CMOXHbIX BELECTB MO rpynnam
n nepuogam. [puUYMHBLI M3MEHEHUS MeTanfMYecknx W HemeTanIM4YecKux CBOWCTB
3N1IEMEHTOB B rpynnax u nepuogax, B ToM ymcrie 6onbnx n cesepxbonblumx. 3HadeHme
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MNepunogunyeckoro 3akoHa un lNepnognyeckon CUCTEMbl XMMUYECKUX anemeHToB [. U.
MeHgeneeBa ons pasBUTUS HAYKM U NOHUMAHUA XMMUYECKOW KapTUHbI MUpa.

2.4 CTpoeHue BewecTBa

MoHsAATME O XMMMYECKOW CBA3U. TUNbl XMMUYECKUX CBSA3EN: KOBaNEHTHas,
WMOHHas, MeTannmMyeckasi 1 BOAoOpoaHas.

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. OCHOBHblIE CBOWCTBA KOBaNEHTHOM CBSI3W: HAaCbILWEHHOCTb,
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,
NMOSTyTOPHbIE.

MoHHaa xumunyeckas cBA3b. KpanHuin criyda KoBaneHTHOW MONSPHON CBA3W.
MexaHn3am obpasoBaHnss MOHHOW cBs3W. [MpaBuna onpeaeneHnst CTENEHN OKUCNEHUS
coeanHeHun. VoHHble KpucTannuyeckme peLlleTkn U CBOWCTBA BeWEeCTB C TakMMu
Kpuctannamu. Knaccmdumkaumsa MoHOB NO pasfMyHbIM NpU3HaKaMm.

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 TaKUMWN KpUcTannamu.

BopnopoaHasa xmmuyeckasa cBA3b. MexaHu3am obpasoBaHusi Takon cBs3n. Ee
Knaccudukaums: MeXMOSeEKynapHass U BHYTPUMONEKyNnsipHas BOAOPOAHbLIE CBSA3W.
MonekynsapHble KpucTannuyecknme peletkm nnd 3Toro Tuna cBsasun. dusndeckue
CBOMCTBA BeLLEeCTB C BOLOPOAHON CBA3bIO. bronornyeckasi posic BOAOPOAHbIX CBA3EN B
opraHusauumn cTpykTtyp uononumepos. BnnaHne BogopoaHON CBA3M Ha TemnepaTypbl
NnnaBfEHUsI N KUMEHUS BELLECTB.

2.5 Nonumepsbl

Buabl nonumepoB: opraHMyeckne u HeopraHudeckue. lMonyyeHue nonumepos
peakuMsamMu nonuMepusauMnm M MNoNMKOHAEeHcauun. BaxHelwve npeacTtaButenu
nnacTMacc W BOMOKOH, UX Mofy4YeHue, CBOWCTBa M MpumeHeHwe. Buabl nnactmacc:
TepMONnacTuyHble W TepMopeakTMBHble. Pa3HOBMAHOCTM BOMOKOH: MPUPOAHbIE
(>KMBOTHblE, pacTUTENbHbIE U MUHEepanbHble) U XUMUYECKME (MCKYCCTBEHHbIE WU
CUHTeTUYeckne): [MOoHSATME O HeopraHW4YeckMx Monmmepax W ux npeacTaBUTENN.
CTpyKTypbl  MOMMMEPOB:  NWHENHble, pPa3BETBNEHHbIE W  MPOCTPAHCTBEHHLIE.
CTpyKTypupoBaHMe MONMMEepOoB: BYfKaHM3auusi KayyykoB, [aybneHue 6ernkos,
oTBepXAeHUe MONIMKOHOEHCAUMOHHbIX nonumepoB. Knaccudukauuss nonMMmepos Mo
pasnuyHbIM NpusHakam. MpumeHeHne nnacTmacc.

2.6 lucnepcHble CUCTEMBDI.

NMoHaTMe o0 gucnepcHbIX cuctemax. Knaccudukaumss gucnepcHbIXx CUCTEM B
3aBMCUMOCTU OT arperaTHOro COCTOSIHUSA OUCNEePCUOHHOM cpefbl U AucnepcHoun asbl, a
Takke Mo pasmepy ux vactuy. pyboamcnepcHble CUCTEMbI: AMYNIbCUM 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
NPaKTU4YECKOM XN3HU YeroBeKa. OMYSIbCUM U CYCNEH3UN B CTPOUTENLCTBE, NULLEBOW
N MEeOULMHCKOM MNPOMBILNEHHOCTN, KOCMeTuke. buonornveckne, MeanumMHCKne u
TEXHOMormyeckme 3onuM. 3HadeHue refnerM B OpraHu3auuMmM >XMBOW  MaTepuu.
Buonornyeckue, nuweBblie, MeANLNHCKNE, KOCMETUYECKNE 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 pearnpyroLmnx n obpasytowmxcs
BELLECTB (pa3noXeHus, coegmHeHus], 3ameLleHmnsi, obMeHa); N0 N3MEHEHNIO CTEMNEHEN
OKUCNEHUS 3NEMEHTOB  (OKUCNUTENbHO-BOCCTAHOBUTESNbHbIE W HEOKUCIUTESNBbHO-
BOCCTAHOBUTESNbHbIE peakuun); No TennoBomy adhdekTy (9K30- U IHAOTEPMUYECKME); 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 reTEePOreHHON peakumn. JHeprusa aktmeaumm. PakTopbl, BANSOLWME 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.

OGpaTMMOCTb XMMMYECKUX peakuun. Xmmunyeckoe paBHoBecue. [loHsTne O
XUMUYECKOM paBHOBeCUU. PaBHOBeECHbIE KOHUEHTpaumn. JUHaMUYHOCTb XMMUYECKOIo
paBHoBecusi. DaKkTopbl, BNUSAKOLWME HA CMELleHMEe pPaBHOBECUS: KOHLIEHTpauus,
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 BblpaXXeHWs1 KOHLEHTPALUM pacTBOPOB: MaccoBas
[0S paCTBOPEHHOTO BeLlecTBa (MpOoUeHTHas), MonspHas.

Teopus anekTponuTuyeckon guccoumaumm. MexaHnsm guccoumaunm BeLwecTs
C pasnMyHbIMW TUNaMU XMMUYECKMX CBA3eW. Bknag pycckux yyeHblX B pasBuTue
npeacraBneHnn o6 anekTponuTnyeckon guccoumaunn. OCHOBHLIE MOSOXEHUS TEOPUN
anekTponutudeckon guccoumauun. CTeneHb 3MEKTPONUTUYEeCcKon 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. OkucnuTenbHbIE U BOCCTAHOBUTENbHbLIE CBOWCTBA HEMETAsNIOB — MPOCTbIX
BewwecTB. BoccTtaHoBMTENbHbIE CBOWCTBA BeLECTB, O0Opa3OBaHHbLIX 3fleMEeHTamMu B
HMU3Wen (oTpuuaTenbHOW) cTeneHn okucneHus. OkucnuTenbHble CBOWCTBA BELLECTB,
obpa3oBaHHbIX 3dNeMeHTamMmu B BbICWIEN (MOMOXUTENBHOW) CTENEeHU OKUCIIEHWS.
OkucnurtenbHble U BOCCTAHOBUTENbHbIE CBOWCTBA  BELLECTB, 0OOpa3oBaHHbIX
afieMeHTaMn B MPOMEXYTOYHbIX CTENEHAX OKUCIIEHWS.

ANeKTponu3 pacrnyiaBoB U BOAHbIX PacTBOPOB 3MeKTponuToB. [lpouecchl,
npoucxogsiLiMe Ha katoge W aHode. YpaBHEHUSI 3NIEKTPOXMMMUYECKUX MPOLLECCOB.
OneKTponn3 BOAHbLIX PAaCTBOPOB C WMHEPTHLIMWU 3MEKTpogamMu. ONEKTPONU3 BOAHbLIX
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 knaccudukaumsa. [vgpokeuabl (OCHOBaHUS, KUcnopoacodepxaliue
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. OcoGEHHOCTN CTPOEHUS 3MEKTPOHHBLIX 000N0YEK aTOMOB
metannos. OO60uwume dwusndeckme csonctea MeTannoB. CnnaBbl  MeTansos.
ONEKTPOXUMUNYECKUIN PSS HANPSXKEHNN MeTannoB. XMMUYECKME CBOMCTBA BaXKHENLLMX
MeTansnoB (HaTPUKX, Kanun, KanbUM, MarHUn, antoMUHUA, LMHK, XPOM, Xeneso, Meab) u
X coeguHeHnn. Bzanmogencteme MeTansnoB ¢ HemeTannamu, 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 lNepunognyeckon cucteme, ocCoO6eHHOCTH
CTPOEHUA MX aTOMOB. VX aTOMHOEe U MOneKkynspHoe cTpoeHue ux. AnnoTponus.
Xumnyeckme csonctBa HemeTtannoB. OKUcnuUTenbHble CBOWCTBA: B3aMMOAEWNCTBUE C
MeTannamMmu, BOAOPOAOM, MEHEE 3MeKTPoOTpULaTENbHLIMU HEMETannamm, HEKOTOPbIMK
CNOXHbIMW BewecTBamMn. BoccTaHOBUTENbHbIE CBONCTBA HEMETAsSIOB B peakuusix C
TOPOM, KMCNOPOAOM, CITIOXHBbIMU BeLleCTBaMnu — OKUCIUTENSMU (a30THOW U CepPHOM
Kucnotamum m ap.).

2.11 OCHOBHbIe Knacchbl HeopraHn4eCKux mn opraHn4ecKkux coeauHeHun

Kucnotbl. KNCNoThl B CBETE TEOPUM IMEKTPONUTUYECKON anccounaumm. Kncnotol
B cBeTe npoTtonutudeckon teopun. Knaccudukaumsi opraHM4eckux U HeopraHMYeckmux
kucnoT. O6Lune CBOMCTBA KUCMOT: B3aUMOAENCTBME OPraHNYeCKUX U HeopraHUyecknx
KMCNOT C MeTannamMmm, OCHOBHbIMW 1 aMdOTEPHBIMW OKCUOAMW U TMOPOKCUAaMU, CONAMMU,
co cnuptamn. OCoBEHHOCTN CBOMCTB KOHLIEHTPUPOBAHHON CEPHOM N a30THOM KUCIOT.

OcHoBaHusa. OCHOBaHNA B CBeTe TEeOpUWU INEKTPOSIMTUYECKON Auccoumaunu.
OcHoBaHus B cBeTe NpOTONUTUYECKON Teopuun. Knaccudukaumsi opraHuy4yeckux Wu
HeopraHmyeckux ocHoBaHu. O6wme cBOWCTBA OCHOBaHWA: B3auMOOENCTBME C
KMCNOTaMu, KUCNOTHbIMU OKCuaamu, ¢ conamn. PasnoxeHne HepacTBOPMMbIX cone npu
HarpeBaHuu.

AmMdoTepHble opraHMyYeckne n HeopraHu4yeckme coeamHeHuUsi. AMoTepHble
OCHOBaHWSA B CBETE NPOTONUTUYECKON Teopun. AMPOTEPHOCTb OKCUAOB U MTMOPOKCUA0B
nepexogHbIX MeTansnoB: B3anMOLAENCTBME C KUCOTaMU U LLeNoYamu.

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

FeHeTUYecKasa cBA3b MeXAYy KrnaccaMu OpraHM4YecKMX M HeopraHM4ecKux
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 OpraHM4eckon xumnn. EQUHCTBO Mupa BeLLECTB.

2.13 Xnmuna B XXN3HU odLlecTBa

XumMna m npomsBoACTBO. XUMMYECKAs MPOMBIWMEHHOCTb M XUMUYECKMNE
TexHonormm. Cblpbe ONd XMMWYECKOW NpOMbIWMEHHOCTU. Boga B xvmuyeckon
NPOMBILLNEHHOCTU. JOHEeprns Ans XMMUYECKOro npou3BoAacTBa. 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 XO3AiUCTBE. XMMM3auMA CenbCKoro Xo3sdnctea U 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.

14



Xumua u akonormsa. XMMmMYeCcKoe 3arpsisHeHue okpyxatowien 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 YenoBeka. [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. JKOMNOrns xunuwia. XMMmnsa n reHeTuka Yenoseka.

TemMbl nHanBuayanbHbIX NPOEKTOB

CoBpeMeHHble MeToabl 06e33apaXkmBaHns BOObI.

AnnoTponua meTarnnos.

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

M3oTonel BOOgOPOAA.

VMcnonb3oBaHue pagnoakTUBHbBIX N30TONOB B TEXHUYECKUX Lensx.

PeHTreHoBcKkOe n3nyyeHue 1 ero NCnosib3oBaHue B TEXHUKE U MeauLnHE.

OxpaHa okpyxarllen cpefbl OT XMMUYECKOro 3arpssHeHusi. KonumyecTBeHHble
XapaKTepVICTVIKVI 3arps3HeHus okpyxaroLlen cpeabl.

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

9. [lpyboaucnepcHble cCUCTEMbl, WX Knaccudukauma U UCNOMb3oBaHWE B
npodeccnoHanbHon AeATENbHOCTM.

10. KocmeTtnyeckue renm.

11. PacTtBopbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Boga kak peareHT 1 cpefia ona XMMUYeCKoro rnpouecca.

13. YcTpaHeHue eCTKOCTU BoAbl Ha MPOMBbILLSIEHHbIX NPeaAnpUsaTUSIX.

14. Okcuabl U CONMKY Kak CTPOUTESNbHbIE MaTepuansl.

15. lNoBapeHHas Cofb Kak XMMUYECKOE ChIpbe.

16. MHoronukuin kapboHaT KanbLums: B NpUpoae, B NPOMbILLNIEHHOCTH, B ObITYy.

17. Peakunn ropeHus Ha NpoM3BOACTBE U B ObITY.

18. BupTyanbHoe MogenupoBaHne XMMNYeCKUX NPOLLECCOB.

19. OneKkTponua pacTBOPOB AIEKTPOSINTOB.

20. MNpakTnyeckoe npuvMeHeHue arekTponusa: paduHUpoBaHWe, ranbBaHoMNMIacTuka,
ranbBaHoOCTErusl.

21. OnNeKkTponuTMyeckoe nonyveHne n padmHMpoBaHme Mean.

22. Koppoausa metannoB 1 cnocobbl 3alnTbl OT KOPPO3UN.

23. NHepTHbIe nnun GnaropogHble rasbl.

24. CoBpeMeHHbIe NpeaCcTaBreHns 0 TEOPUN XMMUYECKOTO CTPOEHUS.

25. Jkonornyeckne acnekTbl UCMONb30BaHUS YrNeBo4OPOSHOIO Chipbs.

26. Pe3anHoTexHn4eckoe Npon3BoaCTBO U €ro posib B Hay4HO-TEXHUYECKOM nporpecce.
27. CBapoyHOe NpoM3BOACTBO U POSib XMMUM YINEBOLOPOA0B B HEM.

28. HedbTb 1 ee TpaHCNoOpTUpOBKa Kak OCHOBA B3aMMOBbLIFOAHOIO MeXOyHapoOHOro
COTpyAHMYEeCTBA.

NoOokwNE

Tembl pechepaToB

1. BuoTexHonorns n reHHasa nHxeHepus — texHonornm XXI| seka.

2. HaHoTexHonorus kak npuopuTeTHOE HanpasneHne pasBUTUS HayKn 1 NPON3BOACTBA
B Poccunckon depepaumn.

3. XKusHb n pgeartenbHocTb O. N. MeHgeneeBa. IcTopusa OTKPbITUSA NepUoanyecKkoro
3aKoHa.

4. T[lnasama — 4yeTBepTOE COCTOSIHME BELLECTBA.

5. AmMopHble BeLLecTBa B Npupoae, TEXHUKe, ObITy.

6. 3awuTa 030HOBOrO 3KpaHa OT XMMUYECKOro 3arpsi3HEHUS.

7. [lpyMmeHeHue CyCcrneH3nn n SMynbCuUn B CTPOUTESLCTBE.

15



8.
9.

10.

MwuHeparnbl 1 ropHble NOpoabl Kak OCHOBA NnTocdeps!.
KunsHb 1 peatenbHocTb C. AppeHuyca.
Bknag OTeYeCTBEHHbIX YYEHbIX B pasBUTUE TEOPUU  INEKTPOSIUTUYECKOM

anccounaunn.

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

CepHas kucnota — «xnebd XMmMmyeckom NPOMbILLIEHHOCTMY.

Mcnonb3oBaHne MyUHeparbHbIX KUCNOT Ha NPeAnpuUsaTUAX pasfiMyHoro npoduns.
WcTtopusa runca

McTopua nonyvyeHms n nponsBoACTBa armtoMUHUSA.

YKn3Hb n pesatenbHocTb . [13B1.

Ponb meTannoB B MCTOpMM YenoBeyeckon umsunusauun. ictopms otedecTtBeHHOM

YyepHon MeTannyprun. CoBpeMeHHOe MeTannyprmieckoe npon3BoAcTBO.

17.

MCTOpI/IFI OTEeYEeCTBEHHOWN LIBETHOM MeTannypruu. Ponb meTannoB mn cnnaeBoB B

Hay4HO-TEXHMYECKOM Mporpecce.

18.
19.
20.
21.
22.

PoxpatoLume conu — ranoreHsi.

McTopusa LuBeicKoM CrNYKMN.

McTtopust BOBHUKHOBEHUSI M pa3BUTUS OPraHN4eCKon XUMUMN.
KnsHb n geatenbHocTb A. M. bytneposa.

Butanusm u ero kpax.

23. Pornb 0TeYeCTBEHHbIX YYEHbIX B CTAHOBMEHUM U Pa3BUTUN MUPOBOW OpraHUYeCcKom
XNMUK
24. Nctopusi OTKPbITUSS U pas3paboTku rasoBblX W HEMTHAHbIX MECTOPOXAEHUA B

Poccuinckon ®egepaunn.

25.
26.
27.
28.

Xumusi yrneBogopoaHOroO Chipbsi.

CUHTEeTUYECKNE Kay4yKn: UCTOpMSl, MHOrooGpasne 1 nepcrnekTmBbl.
BroopraHnyeckmst XMMusi: aMMHOKMCOTbI, BENKN N HYKNENHOBbIE KUCMOTbI.
YrneesogopoaHoe TONMMBO, ero BUAbl U HAa3HaYeHue.

6. TEMATUYHECKOE NNAHMPOBAHMWE C ONPEAENIEHMEM OCHOBHbIX
BMAoOB YYEBHOU OEATENIbHOCTU OBYYAIOLLNXCA

Bua yue6HOM paboThl O6bem
Yacoe
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 96
AypuntopHas yyebHasa paboTta (o6sa3aTenbHble y4eOHble 3aHATUA) 74
(BCcero)
B TOM YuMChe:
nexkummn 37
NpakTUYECKNE 3aHATUS 37
BHeayauTopHas (camocTosTenbHas) y4yebOHasn paboTa 29
oby4arowerocs (Bcero)
B TOM YuMChe:
camocTosiTenbHass paboTa Hag uWHAMBUAYanbHbIM MPOEKTOM C 10
MCNonb30BaHMEM UHAOPMALMOHHBLIX TEXHOITOMI
noarotoBka pecdepatoB C  UCMNONb30OBAaHMEM  UH(OPMALMNOHHBIX 12
TEXHOJOMMN, NOArOTOBKA K KOHTPOSbHLIM paboTam, yCTHOMY onpocy
NMpomexyTo4yHas atTecTauus B oopme 3ayem c ouyeHKol
TEMATUYECKOE NMNIAHUPOBAHUE
Ne CopepxxaHue obyyeHus Konuuecrao
yacoB
AyaunTopHble 3aHATUA
1 | BeegeHue | 1
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OpraHuyeckas xumus (31 yac)

MNpeagmeT opraHnyeckon xmumun. Teopusi CTPOEHNA OpraHN4YEeCKNX

2 - 3
coeauHeHumn

3 [MpenenbHble yrnesogopoabl 2

4 | HenpepgenbHble yrneBogopoabl: ankeHbl, ankagueHbl, ankunbl 6

5 ApomaTunyeckune yrrnesogopoabl 2

6 [MpnpogHble NCTOYHMKM YINeBogOpPOa0B 2

7 CnupTbl. PeHon 3

8 | Anbgernabl n KeToHbl. KapboHoBbie KMcnoTbl. CrioXxHble adupbl 6

9 Yrnesoapl 1

10 AsoTcoaepalline opraHn4eckme coeguHeHns 3

11 Buonornyeckn akTnBHble cOeANHEHUS 1

12 VICKyCCTBEHHbIE N CUHTETUYECKNE NONUMEPHI 2

O6wan n HeopraHn4yeckasa xmmusa (42 yaca)

15 XvMHUa — Hayka 0 BellecTBax 2

16 CTpoeHue atoma 4

17 Mepunogunyecknin 3akoH u Neprnoguyeckas cucteMma XMMnYeCcKnx 4
anemenToB [. . MeHaeneeBa

18 CtpoeHue BellecTBa 4

19 Monumepsbl 2

20 AuncnepcHble cucTembl 2

21 Xnmumyeckme peakumnm 5

22 PacTBopbl 3

23 OKMCnUTENbHO-BOCCTAHOBUTENBbHbIE pPeaKLnN. 4
ONEKTPOXMMMYECKNE NPOLIECChI

24 Knaccudumkauna sellecTs. NpocTble BewecTsa 5

25 | OCHOBHBbIE KITaCcCbl HEOPraHMYECKUX U OPraHMYeCKUX COeANHEHNI 4

26 XMuns B XXnN3HM obLecTsa 2

27 PaboTta Hag nHamBmayansHbIM NPOEKTOM 1

UTtoro: 42

BHeayauTopHas (camocTtosiTenbHas) paboTta
noarotoska pedeparos C UCMONb30BaHMEM UHAOPMALNOHHbIX
TEXHOSI0rMM, NOAroToBKa K KOHTPOSIbHBbIM paboTaMm, YCTHbIM 10
oTBeTaMm

lMogroToBKa MHAMBMAYANbHOIO NPOEKTa C UCNOSIb30BaHNEM 12
MHGOPMAaLNOHHBIX TEXHOMOMNM.

BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUAOB OEATENIbHOCTU OBYYAIOLLUXCA

CogaeprxaHue

obyyeHus (Ha ypoBHe y4YebHbIX 0enCTBUI)

XapaKTepVICTVIKa OCHOBHbIX BUOOB OEATEJIbHOCTU o6yqa+ou.mxc;|
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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,
roMorormyeckuii psas

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 3MeMEHTOB MarnbiX M OOMbLIMX 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 KITACCOB HEOPraHMYeCKUX COEQUHEHUMN.

dopMynnMpoBKa OCHOBHbLIX MOSIOKEHUN TEOPUM  XUMWUYECKOTO
CTPOEHUA OpraHN4YecKNX COeAMHEHUW N 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, nnactmacc

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 pasfivyHOro B TUMNOSIOrMK peakummn
AJ151 HEOpPraHN4YeCckom 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 NOUCKa XMMUYECKON MHopMaumm
C WCMONb30BaHMEM Pa3fMYHbIX UCTOYHUKOB (Hay4YHO-MONYNsiPHbIX
n3gaHum, KOMNbIOTEPHbIX 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 MATEPUAJIBHO-
TEXHUWYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATEJNIbHOCTMW.

7.1 MaTtepuanbHO-TeXHU4YECKoe obecnevyeHue

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 nNpoekTopa HACTEHHO-NOTONOYHbLIM 1500MM, yYyeHuyeckme CTOnbI
(mapTbl), yd4eHU4eckue cTynbs, TpubyHa, nepeHocHoe obopyaoBaHue: HOyToyk Samsung
NP300V5A-S06RU 15.6" n/vunu Hoytbyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTuMeaunHoe ob6opyaoBaHWe, MOCPEACTBOM 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;

* 3r1IEKTpOCHabXeHne KabuHeTa;

* TEXHNYECKMe cpeacTea obyyeHus

* GUGNMOTEYUHBIN (hOHA.

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,
20



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. Xummsa. YuyebHmk pgns 10 knacca obuweobpasoBaTefibHbIX YYPEXOEHUN.
MpodunbHbIN ypoBeHsb / HoBowwmHcknin . U., HoBowwnHckas H. C. — M.: OO «TW[
«Pycckoe cnoso — PC», 2008. — 424 c.

4. Xumma. YvyebHuk gna 11 knacca obuweobpasoBaTefibHbIX YYPEXOEHUN.
MpodunbHbIN ypoBeHsb / HoBowmnHckmnin . U., HoBowwnHckaa H. C. — M.: OO «TW[
«Pycckoe cnoso — PC», 2009. — 176 c.

,D,J'IFI npenogaBsartesia

1. YepHukosa, H. 0. Xumus B JOCTYNHOM U3noxeHuun: ydebHoe nocobue gns cno /
H. KO. YepHukoBa. — 2-e n3g., ctep. — CaHkT-letepbypr: JlaHb, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TeKCT: 3MeKTPOHHbIN // JlaHb: 3fEKTPOHHO-
6ubnuoteuHas cuctema. — URL: https://e.lanbook.com/book/195532 (pata
obpawenunsa: 17.07.2023). — Pexum goctyna: ons asTopus. Nonb3oBaTenen.

2. lycesa, E. B. Xumua ana ClO: yyebHo-meToaudeckoe nocobue / E. B. INycesa,
M. P. 3uraHwwuHa, . W. KynukoBa. — KaszaHb: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TeKCT. 3aNeKTPOHHbIN // JlaHb: anekTpoHHO-6ubnuoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/196096 (pnata o6paweHus:
17.07.2023). — Pexwum gocTyna: ans aBTopua. nonb3oBaTenen.

3. 3 labpuensH O.C. Xnumusa B TecTax, 3agadax, ynpaxHeHusx: y4eb. Nocobue ona
cTya. cped. npod. y4ebHbix 3aBegeHun / O.C. MabpuensH, I'.I". JbicoBa — 5-e nag.
— M.: U3paTtenbckui ueHTp «Akagemunsy, 2010.

4. abpuensH O.C. MNMpakTukym no obLien, HeopraHNYECKON U OPraHNYEeCKON XMMUW:
y4yeb. nocobue ana ctyn. cpen. npod. yveb. 3aBepeHun / [abpuensH O.C.,
OctpoymoB W.I'., JopodeeBa H.M. — 2-e m3g. - M.: M3gaTenbCknin LEHTP
«Akagemus», 2010.

MHdopmMaLumnoHHbIe 3NeKTPOHHO-00pa3oBaTernbHble pecypcbkl (UHTepHeT-
pecypchbl):

1. www.lib.vsu.ru — 3HB BI'Y
2. www.pvg.mk.ru - Onumnunaga «NMokopu BopobbeBbl ropbl»
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http://www.lib.vsu.ru/

c0O~NO O AW

. www.hemi.wallst.ru — O6pa3soBaTenbHbI CanT ANs LWKONbHUKOB « XUMUSI»

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

. www.enauki.ru — UHTepHeT-usgaHne gns yuyntenen « ECtectBeHHble HayKny

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

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

. OQNEKTPOHHBIN KypC MO ANCUMNMNINHE Ha nopTane «ANEeKTPOHHbIN YHUBEPCUTET

Bl'Y».
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JIUCT COrMACOBAHUN

PABOYAA NMPOrPAMMA
OBLLEOBPA3OBATEJIbHOU YHEBHOU ANCLUUIMIINHDI

CneumanbHocTb: 42.02.01 Peknama
Oucunnnuna: b4.15 Xumua
[Mpodomnb NOAroTOBKU: r'yMaHUTapPHbIN

dopma 0byyeHus: ovHas

YyebHbit roa; 2024-2025

CocTtaBsutenb
npenogasaTenb

Kadpeapbl aHaNUTUYECKON XNMnn
domkHOCcmb, rnodpasdesieHue noonuck

COIMACOBAHO
Kypatop OINOI1 CMNo
no cneumanbHOCTU

noonuce

3aB. otgenom obcnyxunsanua 3HB
noonucek

BonkoBa O.E. . 20

pacuwugposka nodnucu

OceHkoBa T.A. . 20
pacuwugbposka nodnucu

pacuwucgpposka rnoodnucu

PEKOMEHOOBAHA HMC xumundeckoro dakynbteta, npotokon ot 11.04.2024 Ne4
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