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1. NOACHUTEJIbHAA 3AMNCKA

Mporpamma  obweobpasoBaTtenbHON  y4ebHOM  AUCUMNIUHBL  «XUMUSI»
npegHasHayeHa ANA u3ydeHuss B obpasoBaTesibHbIX OpraHu3auusix, peanunayroLmx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenbHon nporpammbl CMO (OMOI CIr1O) Ha
6a3e ocHOBHOro obuiero o6pasoBaHnst Npu NOArOTOBKE CNELManMCTOB CPeaHEro 3BeHa.

lMporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpeagHero obuiero
obpa3oBaHusi, NPeabsaABAsSEMbIX K CTPYKTYPE, COAEPXKAHUIO N pe3ynbTaTaM OCBOEHUS
yyebHOM gucumnnuHbl, ¢ yyeTom [lpumepHonm oOcHOBHOW o0b6LieobpasoBaTenibHOM
nporpaMmmbl cpeaHero obuiero obpasoBaHus.

CopepxaHune nporpaMmmbl 06LeobpasoBaTenbHON y4ebHOM ANCUMNNHDI
«XUMNA» HanpasfieHO Ha AOCTUMXEHNE CredyoLwWnx Lenen:

- bopMupoBaHME y 00yYaoLLMXCH YMEHUS OLEHMBATb 3HAYMMOCTb XMMUYECKOIO
3HaHMA ONS KaXKA0ro YenoBeka;

- bopmupoBaHMe  npeacTtaBfieHMN: O  XMMWYECKOW  COCTaBIISIHOLLEN
€CTECTBEHHOHAYYHOW KapTWMHbI MUpa, PONiM XMMWUN B MO3HAHUW SABMEHWIA MPUPOAbl, B
GOPMUPOBAHUN MbILLNIEHUST U KYNbTYpPbl IMYHOCTU, €€ PYHKUMOHANbHOW rpamMOTHOCTH,
HeoOXoaMMON ONs pelleHns MNpPakTUYeCcKUX 3agady M IKonorndeckn o6OCHOBAHHOIO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHOM Cpeae;

- pasBuTUE y OoByYaloLMXCa YMEHUA pasnuyatb akTbl U OUEHKW, CpaBHMBaATb
OLIEHOYHbIE BbIBOAbI, BUOETb MX CBS3b C KPUTEPUSAMM OLEHOK M CBSA3b KpUTEPMEB C
onpeaesieHHon CUCTEMON LeHHOCTEN, hopMynupoBaTb M 060OCHOBbLIBaTb COOCTBEHHYHO
NO3nLNIO;

- npuobpeTeHne obOyyalWMMUCA OnblTa pasHoobpasHOW [OeATerlbHOCTH,
NMO3HAHUSA U CaMOMO3HAHMUS; KMOYEBbLIX HABbIKOB, UMEIOLLNX YHUBEPCArIbHOE 3HAYeHME
AN pasnuyHbIX BUAOB AeATENbHOCTU (HAaBbIKOB peLleHnst NpobrieM, NPUHATUS peLLeHnn,
noucka, aHanmsa m obpaboTku MHOPMaALUKN, KOMMYHUKATMBHbLIX HaBbIKOB, HABbLIKOB
n3mMepeHnn, cotTpyaHndecTsa, 6e3onacHoro obpalleHus ¢ BelecTsaMmm B NOBCEAHEBHON
XWU3HN).

1. ObLLAA XAPAKTEPUCTUKA

OcCHOBHbIMM NpobremMamMn XMMUKM SBASKOTCA W3YyYEHME COCTaBa U CTPOEHUS
BELLECTB, 3aBMCUMOCTU WX CBOWCTB OT CTPOEHMUsl, KOHCTPyMpOBaHWE BELLECTB C
3aJaHHbIMM CBOMCTBaMU, UCCneLoBaHNE 3aKOHOMEPHOCTEN XUMNYECKNX NpeBpaLLEeHNI
M NyTen ynpasfieHUss UMW B UEnsX MNOfydYeHus BewecTB, MaTepuanoB, SHEpruwu.
CopepxaHue OuCUMNIIMHBI CTPYKTYPUPOBAHO MO NATKM Grokam: MeToAdbl MO3HaHWUA B
XUMWUK; TEOPETUYECKME OCHOBbI XUMWUWN; HEOPraHM4YecKkasi XMMmUs; opraHndeckas XMmusi;
XUMUS U KU3Hb.

B ocHoBy nporpammbl NONOXEH NPUHUMN pa3BuBatloLwero obyyeHus. lNporpamma
onupaeTcsa Ha maTepuarn, udydyeHHbol B 8—9 knaccax, no3ToMy 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, 3aKkpennaTb NPONAEHHbI MaTepman B akTUBHOM NaMSATU yYaLLMXCH, a Takke
COXpaHATb NPEEMCTBEHHOCTb B Mpouecce 00y4yeHus.

Mporpamma obecrneymBaeT CO3HaATENbHOE YCBOEHME YYaLMMWUCS BaKHEMWLLMX
XUMWNYECKNX 3aKOHOB, TEOPUN N NOHATUI; dOPMUPYET NpeacTaBneHne 0 posiv XMmMmn B
pasBuUTUN pas3HOObpa3HbiX OTpacnen MNpou3BOACTBA; 3HAKOMUT C BellecTBamu,
OKpyXatowummn 4ernoseka. [lpy 3TOM OCHOBHOE BHMMaHWE YOENSETCA 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 m3naratoTca OCHOBbI 0OLWEN XMMWUWN: COBPEMEHHbIE
npeacTaBneHnsa o CTPOEHMM aTtoma, NPUpoae 1 CBOMCTBaX XMMUYECKOW CBA3W, OCHOBHbIE
3aKOHOMEPHOCTU MNPOTEKAHUA XMMWYECKMX NPOLEeccoB, OOLMe CBOWCTBA CHOXHbIX
HeopraHMyeckux BeLlecTB, HeMeTarnoB U MeTansoB, HayyYHble MPUHLUMIMbI XMUMUYECKOro
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 Hay4Hble 3HAHWUS M Hay4YHble MeToAbl MO3HaHWs, NO3BONSAET
chopmmpoBaTb Yy OBy4qaloLMXCA LENOCTHYI €CTeCTBEHHO-Hay4yHyl KapTUHY Mupa,
NpobyanTb Y HMX SMOLMOHANbHO-LLEHHOCTHOE OTHOLLEHME K M3ydaemMoMy maTepwuany,
rOTOBHOCTb K BbIOOPY AECTBUI onpeaeneHHon HanpaBneHHOCTU, YMEHNe KpUTUYEeCKn
OLeHMBaTb CBOMU U YyXXne AEUCTBUS U NOCTYMKMU.

[Ons opraHMsauum BHeayaAUTOPHOW CaMOCTOATENbHOW paboTbl CTyAEeHTOB
ryMaHuMTapHoro npoduns npeactaBrieH MNpUMEPHbIN  nepedeHb  pedepaTtos,
NHONBMAOYanNbHbIX NPOEKTOB.

B npouecce wu3ydyeHns xumumm BaxHO opmupoBatb MHPOPMALMOHHYIO
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 M NPeaCTaBeHneM pe3yrbTaToB.

N3y4eHne obuieobpasoBaTtenbHOM y4ebHOM ANCUMNNNHBI « XUMUSI» 3aBepLlaeTcd
noaBeAeHNEM UTOrOB B hopMe 3a4eT C OLIEHKOM B paMKaxX NPOMEXYTOYHON aTTecTalmm
CTyaoeHToB B npouecce ocBoeHns ocHoHou OlOIMN CrO c¢ nonyyeHnem cpeHero
obuwero obpasosaHus (MMNCC3).

2. OMUCAHUE MECTA YYEBHOWU AUCLUMIINHBI B YYEBEHOM MNJAHE

YyebHas gucuunnuHa «Xumunsay aenseTtca y4ebHbiM npegmeTom no Bblbopy u3
obssatenbHon npegmMmeTHoM obnactn «EctecTBeHHble Hayku» PIOC cpegHero obuiero
obpasoBaHus.

YyebHas gucumnimHa «Xumust» m3ydaetcsa B 06LieobpasoBaTenbHOM LMKIE
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 AucuMnauMH no  Bblbopy, opmMupyemMbix U3
obsi3aTtenbHbIX npeameTHbix obnacten ®IrOC cpepHero obuiero obpasoBaHuda, Ons
cneunanbHoctn ClO  «Bkonormyeckass 6e30MacHOCTb  MPUPOOHLIX  KOMIMMEKCOB»
coumanbHO-3KOHOMUNYECKOro Npodunsa npogeccrnoHanbHOro o6pasoBaHuns.

3. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHus y4dyebHom aucumnnmnHbl «Xumusi»  obecneymBaeT
AOCTMXEeHMe obyvarommmncs crenyolmx pe3ynbTaToB:

JINYHOCTHbIX:

- YyBCTBO ropaoCtn M yBaXXeHUd K UCTOPUMN U OOCTUXKEeHUAM OTeYeCTBEHHOM
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 npodeccnoHanbHON OeATeNbHOCTM UM OOBEKTMBHOE OCO3HaHME PO
XUMUYECKNX KOMMNETEHLMI B 3TOM;

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

- CHOPMMPOBAHHOCTb  LIEHHOCTHO-CMBbICIIOBbIX ~ YCTAHOBOK,  OTpaKatoLmx
NUYHOCTHbIE U TpaXOdaHCKue no3vumm B  OeATeNbHOCTU, aHTUKOPPYNUMOHHOEe
MUPOBO33peHME, NPABOCO3HAHME, IKONOTNYECKYIO KYNbTYpPY;

- CPOPMUPOBAHHOCTb OCHOB [MPaBOBOrO MbIWEHNA U aHTUKOPPYNLMOHHBLIX
CTaHO4apTOB NoBeAeHus;

- CNOCOBHOCTb K OCO3HaHMKD POCCUMCKOW TPaKAaHCKOW WOEHTUYHOCTU B
NOMNUKYNbTYPHOM COLMYME;

- TONepaHTHOEe CO3HaHWe W rnosedeHne B NOSNUKYNbTYPHOM MUpe, rOTOBHOCTb U
CNOCOBHOCTb BECTU Amanor ¢ ApyrmMmu noabMu, 0OCTUraTb B HEM B3aMMOMOHUMAaHNS,
HaxoauTb obwwne uenn wn coTpygHuMyaTb Ans UX  OOCTUKEHMUsl, CNOCOBHOCTb
NPOTUBOCTOSATb naoeonorum 9KCTpEMU3Ma, HaunoHanuama, KceHopobun,
ANCKPUMUHALMM NO counanbHbIM, PENUIMO3HBIM, PacoBbIM, HAUMOHarNbHbIM NpU3Hakam
N OPYrMM HEeraTUBHbBIM COLManbHbIM SBNIEHNUSAM;

- pacno3HaBaTb KOH(IMUKTOrEeHHble CUTyauun 1 npefoTepaliatb KOHQIUKTbI 40
MX aKTUBHOW asbl, BbICTpamBaTb AENoBYyl M obpasoBaTenbHYl0 KOMMYHUKALMIO,
n3beras MIMYHOCTHBLIX OLLEHOYHbIX CYXXOEHUMN.

MeTanpeaMeTHbIX:

- NCMNONb30BaHNe pasnNUYHbIX BUOOB NO3HaBaTENbHOM AeATENbHOCTM U OCHOBHbIX
WHTENNEeKTyanbHbIX onepauun (NOCTaHOBKM 3agaudn, OpMyNUpoOBaHWS  FUMNOTES,
aHanusa un cMHTe3a, cpaBHeHus, 0606LLeHns, cuctemaTmsarnmm, BolisBNEHUS NPUYMHHO-
CNeACTBEHHbIX CBA3EN, MOMCKa aHanoro, OPMYMpOBaHMSA BbIBOAOB) ANS peLleHns
NOCTaBMNEHHOW 3aJaudv, MNpPUMEHEHWEe OCHOBHbIX MeTOAOB Mo3HaHus (HabnogeHus,
Hay4YHOro 3KCNepuMMeEHTa) ANsl U3YYEeHUSA PasfMYHbIX CTOPOH XMMWUYECKUX OOBLEKTOB U
npoueccoB, C  KOTOpbIMM  BO3HMKAeT  HeobxoguMMOCTb  CTankuBaTbCsd B
npodeccnoHanbHon cdepe;

- UCMOomnb30oBaHWE pPasnUyYHbIX WCTOYHMKOB [ANs  MNOMyYEHUS  XUMUYECKON
WHpopMauun, ymMeHue OuEeHUTb ee [LOCTOBEPHOCTb AN AOCTMKEHUS XOPOLUMX
pe3ynbTaToB B NpodeCcnoHanbHOn 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 4YUCNE W CUMMBOSIbHbIE (XMMUYECKME 3Haku, opmMyrnbl K
ypaBHEHNS).

npeaMeTHbIX:

- CChOpPMUPOBAHHOCTb NPEeACTaBeHUn O MECTE XUMUM B COBPEMEHHOW Hay4yHOMN
KapTUHEe Mupa; MNOHUMaHWe ponn xumMmm B POPMUPOBAHUN  Kpyro3opa W
OYHKLMOHANbHOM rPaMOTHOCTM YernoBeka AN PELLEHNS NPakTUYECKUX  3ajau;

- BnageHwe OCHOBOMNoMararwWmMMm XUMUYECKUMU MOHATUAMMU, TEeopusiMin,
3aKOHaMM U 3aKOHOMEPHOCTSIMW;  YBEPEHHOE  MNOSfb30BaHME  XMMWYECKOW
TEPMUHOMOMMEN U CUMBOJSINKOW,

- BNageHne OCHOBHbIMM MeToA4aMW HayyHOro MO3HaHWUS, UCMNOSb3yeMbIMU B
XUMUK:  HabnigeHnem, OrnucaHuem, WU3MEpPEHUEM, IKCMEPUMEHTOM; yMeEHue
obpabaTbiBaTh, 0OBACHATL pe3ynbTaTbhl NPOBEAEHHbLIX OMNbITOB WU AenaTb BbIBOAbI;
FOTOBHOCTb M CNOCOBHOCTL NPUMEHATb METOAbI NO3HAHNSA NPU PELLEHUM NPAKTUYECKNX
3ajav;

- CChOPMMPOBAHHOCTb YMEHUS JaBaTb KONMYECTBEHHbIE OLIEHKM M MPON3BOAUTL



pacyeTbl N0 XMMUYECKUM (POpPMYySiaM 1 yPaBHEHUAM;

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

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

CTyneHT Ha 6a30BOM ypOBHE Hay4MUTCS:

- packpbIBaTb Ha NpuMepax posib XMMUN B (OPMUPOBAHUM COBPEMEHHOWN Hay4YHOWN
KapTUHbI MUpPa N B NPaKTUYECKON AEATENBbHOCTM YENOBEKA, B3aMMOCBSA3b MEXAY XUMUEN
N OpYrMMn eCTeCTBEHHLIMU HayKaMu;

- yCTaHaBnMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3WM MeXAy CTPOEHMEM aTOMOB
XUMUYECKNX IMIEMEHTOB W NEPUOONYECKUM U3MEHEHWEM CBOWCTB XMMMUYECKUX
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 OpraHn4ecknx coegnHeHnin A.M.
ByTtnepoBa, CTpoeHus atoMa, XMMWUYECKOW CBA3WU, SNEKTPONUTUYECKOM Amccoumauum
KMCNOT U OCHOBAHWUN;

- MPUMEHATbL MNpaBuia CUCTEMATUYECKON MEXOYHapOOHOW HOMEHKNaTypbl Kak
cpeacTtea pasnuyeHnsa n naeHTurKaumm BeLLeCcTs No X COCTaBy U CTPOEHWUIO;

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

- 06BACHATL NpUPoAY U cnocobbl 06pa3oBaHUA XMMUYECKON CBA3N: KOBaNieHTHON
(nonapHOW, HENONSAPHOW), WOHHOW, METanfIMYeckon, BOOOPOAHON - C LENbIo
onpegeneHns XMMN4Yeckom akTUBHOCTU BELLIECTB;

- XapaktepusoBaTb (puU3N4eckne CBOWCTBA HEOPraHWYECKMX W OpPraHMYeckmx
BELLECTB M YyCTaHaBnMBaTb 3aBMCUMOCTb (PU3MYECKMX CBOWCTB BeLLecTB 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 COeaMHEHUA OT WX XMMUYECKOrO CTPOEHUSl, B TOM 4uUCre WU
0OYyCNOBMEHHbIX XapaKTepoM 3TOro CTPOEHUSA (NpedenibHbIM UM HenpenenbHbIM) U
HanMuneM yHKLMOHanNbHbIX rpynm;

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

- yCTaHaBnvBaTb 3aBUCUMMOCTb pPEaKUMOHHOW CNOCOBHOCTM OpraHUYecKux
COEOVHEHM OT XxapakTepa B3aMMHOI0 BIIMSHMS aTOMOB B MOJSEKYNax C LENbio
NPOrHO3NPOBaHUS NPOLYKTOB peakunu;

- yCTaHaBnMBaTb 3aBUCUMOCTb CKOPOCTU XMMWYECKOM peakumMm U CMELLEHUS
XUMNYECKOrO pPaBHOBECUSI OT pas3nnyHblX {aKTOpPoOB C Uenbk  onpeaeneHus
ONTUMasnbHbIX YCNOBUI NPOTEKAHNA XUMUYECKNX MPOLLECCOB;

- NPUBOAUTL NPUMEPbLI OKUCINTENBbHO-BOCCTAHOBUTESbHbIX peakumn B npupoae,
NPOM3BOACTBEHHbIX MpoLeccax U XXU3HeLEeATENbHOCTU OPraHN3MOB;

- NPOBOAMTL pacyeTbl HA OCHOBE XUMMNYECKNX (POPMYI U YPaBHEHUN XMMUYECKUX
peakunn C MUCNosrb30BaHMEM (PU3NYECKUX BENUYUH, XapaKTepusylLlmx BellecTBa C
KONMYECTBEHHOM CTOPOHbI: Macchbl, 06bemMa (HopMarbHblE YCNOBUS) ra3oB, KONMYeCcTBa
BeLleCcTBa; UCMNOSb30BaTb CUCTEMHbIE XMMUYECKME 3HAHUSA ONA MPUHATUS pPEeLUeHU B
KOHKPETHbIX XXU3HEHHbIX CUTyaLuMsaX, CBSA3aHHbIX C BELLECTBAMU U UX NPUMEHEHMNEM;

- XapakTtepusoBaTb 00LiMEe CBOWCTBA, MOMy4YEHME N MPUMEHEHUE WN3YYEHHbIX
KNaccoB HEOPraHNYEeCKMUX U OpraHMYeCKnX BELLLECTB N UX BaXKHENLLNX NpeacTaBuUTeneu;
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- onpeaenaTb UCTOYHUKM XUMUYECKOW MHdopmauumun, nosyyaTb €€, NpoBOAMTb
aHanus, n3rotaenmeaTb UHPOPMALNOHHBLIW NPOAYKT U NPeaCcTaBNATb €ro;

- KPUTMYECKM OLEeHMBaTb M MHTEPNPeTMpoBaTb XMMUYECKYID WHOopMauuto,
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;

- yCTaHaBnMBaTb B3aMMOCBA3M MeXxay daktamm u Teopuen, NpUYnHOMN U
cneactBMeM npu aHanmse npobnemMHbIX cuTyauum M OBOCHOBaHUM NPUHUMAaEMbIX
peLleHnin Ha OCHOBE XUMWYECKNX 3HaHWUM;

- yMeHue nonb3oBaTbCa o0bA3aTenibHbIMKM  CPaBOYHbIMKM  MaTepuanamm
(nepuoguyeckon cucteMom xmmumyeckmx anemeHtoB [. WN. MenpeneeBa, Tabnvuen
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 HEU3YYEHHbIX BELLECTB NO aHarnormm co CBOMCTBaMu
N3y4eHHbIX Ha OCHOBE 3HAHUSA XMMUYECKNX 3aKOHOMEPHOCTEN;

- CaMOCTOATENbHO NPOBOAUTbL XUMMUYECKUA OKCMEepUMEHT W HabnwgaTb
AEMOHCTPALMOHHbIA 3KCNEPUMEHT, (OUKCUPOBaTb pesynbTaTbl U AenaTb BbIBOAbI U
3aKrYeHns no pesyrnbTaTam;

4. COOEPXXAHWE PABOYEN NPOrPAMMbI

BBepeHue
HayyHble MeToabl MO3HAHUA BEWeCTB WM XMMWUYECKUX saBrneHun. Ponb
3KCNepuMeEHTa N TeoOpUN B XMMUKN. 3Ha4YeHMe Xnmum npu ocsoeHunn npodeccuin CIro u
crneunanbHocten CI1O coumnanbHO-9KOHOMUYECKOro MNpodung NpogecCnoHanbHOro
obpasoBaHus.
1. OpraHnyeckasa xmmus

1.1. NMpeameT opraHnyYeckon xummmn. Teopusi CTPOEHUA OpPraHNYeCcKnNX
coeAuHeHUn

NMpeameT opraHuyeckom XumMuu. [oHATME 0O oOpraHMYeckoM BeLLecTBE W
OpraHM4yeckom XuUMmn, e€ pasBuUTME WU 3HA4YeHWe B MNOJSTlyYEHMM HOBbIX BELLECTB 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, BaNeHTHOCTU, T[OMOJSIOTMY4ECKOM psige U FOMOJSIOrMYEeCKOM pPasHOCTW.
CTpyKkTYpHbIE (POPMYIbl — NOJSIHbIE U COKPALLEHHbIE. [pocTblie (0AMHapHbIE) U KpaTHbIE
(OBOVMHbIE N TPOWHbIE) CBA3W. B3ammHoe BnusHMe atomMoB B Monekyne. Cnocobbl
oTobpakeHust CTPOeHUa Monekyrnbl (opMysbl, Mogenn).

Knaccudumkauma opraHmyecknx coeguHeHun. Knaccmdpumkaums opraHM4ecKkmnx
BELLECTB B 3aBMCUMOCTU OT CTPOEHUA yrrepodHon uenu. MNoHaTue dyHKLMOHaNbLHOM
rpynnel. Knaccnukauunsa opraHMyYeckmx BeLwecTs no Tuny OyHKLUMOHAaNbHOW rpynmbi.

OcHOBbI HOMEHKNaTypbl OpraHMYeCKUX BelecTB. TpuBMasribHble Ha3BaHUS.
PauvoHanbHass HOMeHKNnatypa Kak npeawecTtBeHHuua HomeHknatypbl [UPAC.
HomeHnknatypa IUPAC: npuHuunbl  obpa3oBaHMs  Ha3BaHWW,  CTapLUMHCTBO
PYHKUMOHarbHbIX rpynn, uMx obo3HavyeHMe B npedumkcax u cyddukcax HasBaHWi
OpraHn4YecKnx BeLLecTB.

1.2 MNpepenbHbIe yrnesoaopoabl
MpepenbHble yrnesogopoAbl - ankaHbl. [loHATMEe 06 yrneeBogopoaax.
OcobeHHOCTN CTpoeHus npefenbHbIX YrneBogopoaoB. ArnKaHbl Kak npeactaBuTenu
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npedenbHbIX yrrnesogoponoB. MeTaH u aTaH — npocTenwne npeactaBUTeNn ankaHoB.
fomonornyeckni pag n obwasn dopmyna ankaHoB. CTpyKTypHast usomepus (Msaomepus
yrnepogHon uenu). LluknoankaHbl. AnkunbHble pagukanbl. HOMeHknaTypa arnkaHos.
dunsnyeckne CBONCTBA.

Xumunyeckme cCBOUCTBA ankaHoB. PeakuuMu OKUCNEHWS, peakuuMu 3aMeLlleHus
(ranoreHnpoBaHue), peakunn nsomMepusauun, peakuus passioxXeHUs MeTaHa, peakuus
AerMapupoBaHusa aTaHa, TepMuyeckoe npespalleHne ankaHoB, KOHBEPCUSA MeTaHa.

NMpumeHeHne wn cnocobbl nony4vyeHna ankaHoB. O6nactM npuMeHeHus
ankaHoB. [MpombilwieHHble cnocobbl MOMyYEHUA arnkaHoB: MoflydeHne n3 NpUPOAHbIX
NCTOYHMKOB, KPEKMHI napaduHOB, NOMy4YeHUE CUHTETUYECKOro BeH3nHa, rasmdukaums
yrns, rugpupoBaHue ankaHoB. JlabopaTopHble crnocobbl MNOMy4YeHUs ankaHoB: CUHTE3
Biopua, gekapbokcunuposaHue, ruaponns kapbmaa antoMuHUS.

demoHcTpauum

Mogenn Monekyn wMeTaHa, APYrux arikaHoB, pasfUYHbIX KOHdopmauumm
LMKIorekcaHa.

1.3 Henpep,eanble yrnesoaopoAabi: ajikeHbl, arikagueHbl, ankKunbl

AnkKeHbl. ONEeKTPOHHOE N NMPOCTPAHCTBEHHOE CTPOEHME MOSEKYIbl 3TUMEHA U
ankeHoB. ['omornornyeckun pag n obwas dopmyrna ankeHoB. somepus aTUNEeHOBbIX
YyrneBogoOpOAOB: MEXKnaccoBasd, YrnepogHOro ckeneta, MOSIOXEHUS KpaTHOW CBA3M,
reomeTpuyeckad. OcO6eHHOCTM HOMEHKNATYpbl 3TUNEHOBLIX YrNeBO4OPOAO0B, HAa3BaHUSA
BaXXHeNWNX pagukanos. dusmyeckne ceBomctBa arnkeHoB. [loniydeHne n npuMeHeHue.
Peakumn perngpupoBaHus U KpeKMHra arnkeHoB. XMMUYeckue CBOMCTBA: peakumm
rMaopupoBaHus, ranoreHMpoBanHus, rmapataunmn, OKUCNEHNS U NONMMEpPU3aLni.

AnkaguveHbl. [loHATME © KnNaccudukaumMss OUEHOBbLIX YrreBoAoponoB MO
B3aMMHOMY PachOfOXEHMIO KpaTHbIX CBsA3en B Monekyne. OcoBeHHOCTN 3MEKTPOHHOO
N MPOCTPAHCTBEHHOIO CTPOEHUA COMPSKEHHbIX AWeHoB. HoMeHknaTypa AMEHOBbIX
yrnesogopoaoB. OCOBGEHHOCTU XMMWYECKMX CBOWCTB COMPSXKEHHbIX AWEHOB Kak
cneacTBMe UX ANEKTPOHHOro cTpoeHus. Peakuuun 1,4-npucoeanHenuns. MNonumepusaums
aneHoB. Cnocolbbl nonyyeHuMst AMEHOBbLIX yrneBogoponoB: pabotel C. B. Jlebepesa,
aerngpvpoBaHne ankaHos. NofyyeHne CUMHTETMYECKOro Kayvyka U pe3uHbl

AnNKuHbI. OnNEeKTpOHHOE U  MPOCTPAHCTBEHHOE  CTPOEHME  aueTuneHa.
fomonornyecknn pag n obwas dopmyna ankMHoB. HoMeHknaTypa aueTurieHOBbIX
yrneesogopoaoB. Vizomepusi MexknaccoBasi, yrnepoaHoro ckeneta, NonoXeHnst KpaTHOM
cBa3n.  dusmyeckme U XUMUYECKME  CBOWMCTBA:  peakuun  rmapupoBaHus,
ranioreHMpoBaHus, rmgporanoreHnpoBaHue, rmapataumm (peakumnsa Kyyeposa), ropeHus.
Mony4eHne n npumeHeHne.

XuMmunyeckme cBoMCTBA M NpuUMeHeHMe anknHoB. OcoBeHHOCTU peakuumn
npucoeanHeHns No TPOMHOW yriepoa-yrrnepoaHon ceasun. Peakuma Kydeposa. NpaBuno
MapkoBHMKOBa NPUMEHUTENBHO K aueTurneHam. [logBMKHOCTL aTtomMa BogopoAa
(kncnoTHble cBowncTBa ankuHoB). OkucneHne ankvHoB. Peakumss  3enuHCcKoro.
MpumeHeHne aueTUneHoBLIX yrinesogoponos. NonmemHMNaveTar.

HdemoHcTpauun

Mogenn Monekyn CTPYKTYPHbIX M MPOCTPAHCTBEHHbLIX W30OMEPOB arikeHOB U
ankagueHoB U arkuros.

1.4 ApomaTuyeckue yrnesogopoabl

Fomonornyeckun psap apeHoB. beH3on «kak npeactaBuTeENb  apeHoB.
O6pasoBaHue apomaTndeckon cuctemol. Fomonorn 6eH3ona, nx HOMeHknaTypa, obuas
dopmyna. HomeHknatypa Ans guM3aMeLleHHbIX NpPou3BOAHbIX BeH3ona: opTo-, MeTa-,
napa-pacnonoxeHue samecTtutenen. dunsnyeckne CBoONCTBa apeHOB. Tonyon:. cocTas,
CTpoeHue, unsndeckme CBOWCTBA, MONyYyeHMe U npuMmeHeHue. [eHeTunyeckas CBA3b
yrnesogopoAoB, NpuHagnexawmnx K pasnnyHbiM Kraccam.



XuMM4yeckme CBOUCTBA apeHoB. MonyyeHne 6eH3ona (Tpumepusauus
auetuneHa, gervapupoBaHue ankaHoB, AerngpupoBaHue uukroankaHos). [NMpumepsi
peakumin  9nNeKkTPoUNBbHOrO  3aMeLLeHUsi:  rarnoreHUpoBaHUdA,  arnkurmpoBaHUs
(kaTanusatopbl  ®pupgena-KpadpTca), HuTpoBaHusa. Peakuuu rvapupoBaHua  wm
npucoeguHeHus xropa kK 6eH3ony. Peakuuns okMcneHus.

OemoHcTpauun

Mogenu monekyn 6eH3ona n ero roMmosioros.

1.5 NMpupoaHble NCTOYHUKMN YrIeBOAOPOAOB

HedTb. HaxoxpgeHne B npupoge, coctaB M usndeckne CBOWCTBA HedTw.
TonnueHo-aHepreTuyeckoe 3HayeHne HedpTu. lMpombiwneHHaa nepepaboTka HedTW.
Pektndpukaums HedTHU, OCHOBHble pakuum ee pasgeneHusi, UX WCnonb3oBaHue.
BTopuyHaa nepepaboTtka HedTeNnpoaykToB. PekTudmnkaums masyta npu yMeHbLLUEHHOM
AaBneHun. KpeknHr HedpTenpoayKkToB. ANKnnupoBaHue HenpeaerbHbIX yrneBogopoaoB.
PedopmuHr HedbTenpoaykTos. KadectBo aBToMOOMnbHOro Tonnunea. OKTaHOBOE YMCIO.

MpupoaHbIM M NonyTHbIN HedTAHON ra3bl. CocTaB NPUPOAHOro rasa, ero
HaxoxaeHue B npupoge. lNpeumyuiectsa NpupogHOro rasa kak tonnvea. XuMmuyeckas
nepepaboTka NpMPOAHOro rasa: KoHBepcud, NMponn3. CuHTe3-ras 1 ero UCNosfb30BaHMe.

KamMeHHbIn yronb. lckonaembl yronb: aHTpauuT, KaMeHHbIW, OypbIn.
KokcoBaHue kameHHoro yrnd. KokcoBbi ras, amMmmuadHas BoJa, KaMeHHOYyroribHas
cmorna, Kokc. Masndukaumnsa n katanutmyeckoe rmapupoBaHmMe KaMeHHOro yrisi.

1.6 CnupTtbl. PeHon

CrtpoeHne u knaccudumkauma cnumptoB. Knaccudukaumsi cnmptoB No Tuny
yrneBogOPOAHOIo pagukana, Yucny rmapoKCUITbHbIX FPynn U TUny aTtoma yrnepoaa,
CBSA3@HHOIrO C rMOPOKCUITbHOW FPYMnon. ONEKTPOHHOE M MPOCTPaHCTBEHHOE CTpOeHWe
rMMOPOKCUNBHOW rpynnbl. BnusHue cTpoeHnsa CnupToB Ha MX pU3nyeckme CBOWCTBA.
MexmonekynspHas BoAdopogdHas  CcBA3b. [omonormyeckmn pag  npegesibHbIX
OAHOATOMHbIX cnupToB. M3omepusi 1 HOMeHKNnaTypa arnkaHoB, uMx obwasa copmyna.
Cnocobbl nonyyYeHns cnmpToB.

XuMmunyeckme cBoMCTBa CNUPTOB. PeakunoHHass CnocoBHOCTb npeeribHbIX
OQHOaTOMHbIX cnupToB. CpaBHEHME KMUCNOTHO-OCHOBHbLIX CBOWMCTB OPraHU4eCcKux Wu
HeopraHuyeckux coefuvHeHun, cogepxawmux OH-rpynny:  KMCAOT, OCHOBaHWUW,
amMOoTePHbIX cOeanHeHun (Boabl, cnupToB). Peakuun atepudmkauun, germaparauum,
okucneHus. KayectBeHHas peakums Ha crnvpThbl.

MHoroatoMHble cnupTbl. I3omMepusa n HoMeHknaTypa npeacraButenen AByx- n
TpexaToMHbIX cnUpToB. OCOBEHHOCTU XMMUYECKNX CBOMCTB MHOrOATOMHbIX CAINPTOB, NX
KayecTBeHHoe obHapyxeHue. OTaenbHble NPeacTaBUTENN: STUMNEHITIMKOSMb, MULEPWH,
Crnocobbl X NONYYEeHUs, NPaKTUYeCcKoe NpUMEHeEHME.

PeHON. ONEeKTPoOHHOE W MNPOCTPaHCTBEHHOE CTpPoeHne deHona. BaaumHoe
BNUSHME apOMaTU4EeCKOro Kofblia WU rMAPOKCUMBHOM rpynnbl. XMMUYECKMe CBOMCTBA
deHona Kak PyHKLMS ero XMMUYecKoro CcTpoeHus. Peakuumn ¢ yyactnem 6eH305bHOro
konbua. lNonyyeHne n npuMmeHeHne eHona n ero NPOn3BOAHbIX.

HdemoHcTpauun

Mogenu monekyn cnmpToB U )eHOIOoB.

1.7 Anbgerngbl U KeToHbl. Kap6oHoBble KUcnoTbl. CrioXxHbie 3¢hupbl

Anbpernabl U KeToHbl. [1oHATNE O KapPOOHUMbHBIX COEAUHEHNAX. DNEKTPOHHOE
CTPOEeHMNe KapboHuMbHOW rpynnbl. MI3omepust 1 HoMeHknaTypa anbaerngoB U KETOHOB.
dopmanbgerng n auetansgerng Ux CBOMCTBa U mnandeckme ceomcTBa. XMMUYeckue
CBOMCTBA: pPeaKkuMm OKUCIEHUSI U BOCCTAHOBIIEHUS, Ka4yeCTBEHHbIE peakuMuM Ha
anbgerngHyto rpynny. lNonyyeHue n npumeHeHue.

Kap6oHoBble KMCNOTbI. [OMonorMyeckuin psia npegenbHbIX OAHOOCHOBHbIX
KapOOHOBbLIX KMCIIOT, UX HOMEHKNaTypa u nsomepus. MexmonekynspHble BOAOPOAHbIE
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CBA3N KapOOKCUNBHBIX FPYyMM, NX BIMSHUE Ha on3ndeckne cBonctaa KapboOHOBBIX KUCMOT.
MypaBbMHas M YKCyCHasi KACMNOTbI: CTpPOEeHMEe, PU3NYEeCKMe N XMMUYECKMe CBOWCTBA
(peakumsa aTepudmkaumm, obuwme ana knacca kucnot) CTeapuHoBasi U OnenHoBast
KACNOTbI Kak npeactaBUTENU BbICLUMX KapOOHOBLIX KMCMAOT. Mbina Kak conv BbICLUNX
KapOOHOBbIX KMCIOT, X MOIOLLME AeNCTBUE.

CnoxHble 3dupbl. CTpoeHMe W HOMEHKNnaTypa CIOXHbIX  3¢upoB,
MeXKriaccoBasi Usomepusi ¢ KapboHoBbIMU knucrnotamu. Cnocobbl NONy4YeHUs: CRNOXHbIX
achmpo. O6paTUMOCTb peakumnn atepudmkaunumn n akTopbl, BANAIOWME HA CMELLEHNE
paBHOBecUs. XMMWYECKME CBOMCTBA WU MNPUMEHEHUE CROXHbIX 3MpoB. XKupbl Kak
CrNoOXHble 3aupbl rnvuepuHa. KapboHOBble KUCROThbl, BXOASALIME B COCTaB >KMPOB.
XvMU4eckne CBOWCTBA XMPOB: Maponivi3, oMblrieHne, rmgpuposaHue. bronornyeckas
POSb XNPOB, UX NCMONb30BaHNE B ObITY 1 MPOMbILLIIEHHOCTH.

demoHcTpauum

O6beMHble MOAenn Monekyn anbaeryMaoB M KETOHOB, KapOGOHOBbLIX KUCAOT U
XWpPOB.

1.8 YrneBogabl

NMoHatme 06 yrneBopax. Knaccudukauma yrnesogoB. MoHO-, Ou- n
nonucaxapuabl, NpeacTaBUTENN KaXkaon rpynnbl yrnesogos. [ioko3a Kak NpoCTenLmni
MoHocaxapug. Caxaposa kak npeacrtasutens gucaxapmaos. Kpaxman n uennonosa kak
npupogHble nonumepbl. CTpoeHne M uandeckne cBOWMCTBA. XMMUYECKME CBOWMCTBA
FNIOKO3bl: B3aumMmogencTeBme ¢ rugpokeumaom megu (1), okucneHne ammmaydHbIM
pacTtBopoM okcuga cepebpa(l), BoccTaHOBNeHUe, BpOXeHUe rroKo3bl). XuMnyeckmne
CBOMCTBA Kpaxmana: rmaposnmns n kayecTBeHHasi peakumsi ¢ nogom. brnonormyeckas ponb
yrneBogoB, UX 3HAYEHME B XU3HU YerioBeka u obuiecTsa.

1.9 AsoTcoaepxawme opraHn4eckue coeauHeHns

Knaccucdmkauma m mnsomepuss ammHOB. [loHATME 00 amuHax. [lepBuuHblE,
BTOPUYHbIE N TPEeTUYHbIE amMuHbl. Knaccudukaumss aMMHOB MO TUMY YrineBoAopPOAHOro
pagvkana n 4ucrly amuHorpynn B Moriekyne. [fomonorndeckue psgbl npegenbHbIX
anuaTn4ecknx U apomMaTMyecKMx aMUHOB, U30OMEPUST U HOMeHKNaTypa. AMUHbI Kak
opraHv4yeckne OCHOBaHUus, UX CpaBHEHME C aMMUaKkoM W APYrMMW HeopraHu4ecKnmu
OCHOBaHUAMU. CpaBHEHME XMMWYECKMX CBOWCTB anudaTuyeckux M apoMaTUyecKux
amnHoB. ObpasoBaHne amnaoB. AHUNUHOBBLIE KpacuTenu. MNMoHATUe O CUHTETUYECKMX
BONOKHax. [NonyyeHne n npuMmeHeHue.

AmMunHokucnotbl. lNoHATMe 06 amMMHOKMCNOTaX, UX Knaccudukaumnsa n CTpoeHme.
OnTtnyeckasa nsomepus aMMHOKUCAOT. HOMeHknaTtypa aMMHOKUCIOT. [JBOMCTBEHHOCTb
KMCIMOTHO-OCHOBHbIX CBOMCTB aMWHOKUCIIOT U ee NpUYnHbL. BrinonsapHsle noHbl. Peakunn
KoHgeHcauun. [lentngHaa cBasb. [lonyvyeHMe aMWHOKUCHOT, WX MNPUMEHEHUE W
Buonornyeckasa oyHKLMS.

Benkun. benkn kak npupoaHble nonimmepsl. [epBuyHasa, BTOpUYHas, TpeTuyHas u

yeTBEPTUYHAA CTPYKTYpbl 6enkoB. PubpunnapHbie 1 rnmobynspHble 6enkn. Xummndeckue
cBoncTBa 6enkoB: ropeHwe, peHatypauusi, rMaposiv3, KadecTBEHHble (LBETHbIE)
peakumn. buonorunyeckne pyHKUMN Genkos, UX 3HaYeHne. Benkn Kak KOMMNOHEHT MUK,
Mpobnema 6enkoBOro ronogaHns u NyTn ee peLLeHus.
A3oTcopgepxawme reTepoumKniuyeckme coeauHeHusl. HyknenHoBble KUCMOTHI.
HyknenHoBble KUCNOTbl Kak MpupogHble nonvMmepsbl. Hykneotuabl, MX CTpoOeHue,
npumepbl. AT® n AP, nx B3aMmonpesBpalleHne 1 pornb 3TOro npolecca B npupoae.
Monatne OHK u PHK. Crtpoenne [OHK, ee nepBuyHasi M BTOpPUYHAA CTPyKTypa.
Pennukauna OHK. OcobeHHoctn ctpoenuss PHK. Tunbl PHK n unx 6uonormnyeckne
dyHKUMK. MNMoHATUE O TPOMYHOM KOAe (KoAoHe). brocnHTes 6enka B XXMBOW KreTke.

1.10 Buonornyecku aKkTuBHble coeaNHEeHUs
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ButamuHbl. lNoHaTne o ButamuHax. Mx knaccmudpukaums n obosHavyeHne. Hopma
notpebneHna ButamnHoB. BogopactBopumble (Ha npumepe ButamuHoB C, rpynnbl B u
P) wn >xupopactBopumble (Ha npumepe ButammHoB A, D u E). ABUTaMUHO3bI,
rmnepBnUTaMmMHO3bI N TMNOBUTAMUHO3bI, UX NpOouakTuKa.

FopMOHBI. [lOHATME O rOpMOHax Kak OWONOrMYecKkM akTUMBHbIX BeELLECTBax,
BbIMOMHAWNX  3HAOKPUHHYK  perynsaumio  XusHeOesaTenbHOCTU  OpraHu3moB.
Knaccudmkaums ropMoOHOB: cTepounbl, NPON3BOAHbIE aMUHOKMUCIOT, NONUNENTUAHbIE N
6enkoBble ropMoHbl. OTaenbHblE NPpeacTaBUTENN: 3CTPaANON, TECTOCTEPOH, UHCYIWH,
agpeHarnuH.

INlekapcTtBa. [loHATME O nNekapcTBax Kak XMMuMOTepaneBTUYECKUX npenapaTax.
KpaTkue nctopmyeckme cBegeHusi 0 BO3HMKHOBEHUM U pasBUTUN XumMmnoTepanuu. pynnbl
nekapctB: cynbdamuabl (CTpenTouua), aHTUOMOTUMKM (NEHULMNNH), aHTUMUPETUKN
(acnupwuH), aHanbretTvkn (aHanbrmH). MexaHmam OenCTBUS HEKOTOPLIX JIEKAaPCTBEHHbIX
npenapaToB, CTpPOeHMe MOSieKyrn, MPOrHO3npoBaHMe CBOWCTB Ha OCHOBe aHanusa
XUMUYECKOIro CTPOEHUSA. AHTUBMOTUKI, UX KNaccudmKkaLmsi N0 CTPOEHUIO, TUMY U CNEKTPY
aencteus. besonacHble cnocobbl NPUMEHEHNS, NeKapCTBEHHbIE (DOPMBbI.

1.11 UcKycCTBEHHbIEe U CUHTETUYECKME NONTUMMEpPbI

Monumepbl. OCHOBHblE MOHATUA XUMUU BbICOKOMOSEKYNSAPHbLIX COeUHEHWUN:
MOHOMEpP, MNONMMep, CTPYKTYpHOE 3BEHO, CTEMNeHb MOoNuMMepusauuun, CcpegHsas
MonekyrnsipHasi macca. OCHOBHble METObl CMHTE3a BbICOKOMOMEKYSISAPHbLIX COeANHEHNI
— nonMmepusaums n nonukoHgeHcaums. Knaccugpukaumss nonumepos. VCKyCCTBEHHbIE
NosIMMepBbI: Liennynoua, aueTaTHbIN WENK, BUCKO3a, uennodaH. Nnactmaccel. BonokHa.

CuHTeTHM4YecKue nonmmepsbl. lNonumepunsaums n NOSIMKOHAEHCALMS Kak cnocoObl
nonyyeHmss nonumepoB. CuHTeTUYeckme Kaydyku. [lonmctupon, TedrioH w
NONIMBUHUAXIIOPUA, Kak npeacrtaButenn nnactmacc. CUMHTETUYECKME BOSOKHA: KanpoH,
HEeWnoH, kesnap, naBcaH.

2. O6wan n HeopraHM4yeckas XMMmusA
2.1 Xumna — Hayka o BelyecTBax

CoctaB BewecTBa. Xumumyeckne anemeHTbl. Cnocobbl CyleCcTBOBaHUS
XUMUYECKNX SNEeMEHTOB. aToMbl, MNPOCTble W CIOXHble BewecTBa. Beuwectsa
NMOCTOSIHHOIO M NEPEMEHHOrO COCTaBa. 3akoH NOCTOSAHCTBA COCTaBa BeLlecTB. BellecTtea
MOJSEKYNSIPHOrO U HEMOMNEKYTSIPHOIO CTPOEHMS.

U3mepeHune BewecTBa. Macca atomoB 1 mMonekyn. ATOMHas eguHULA Maccehl.
OTHOCKTENbHbIE aTOMHasi U MonekynspHasa Macchl. KonnmyecTBo BeLLECTBa U eANHNLbI
€ro n3MepeHusi: Mosb, MMOIb, KMOMb. Yncno Asoragpo. MonsipHas macca.

ArperaTtHble COCTOSIHUSA BellecTBa. TBepaoe (KpucTtannmyeckoe n aMopgHoe),
Xngkoe u raszoobpasHoe arperaTtHble COCTOsIHUS BelwecTtBa. 3akoH ABoOragpo U ero
cnencteus. MonsipHbii 06bem BellecTB B razoobpasHom cocTtosiHum. O6beanHEHHbIN
ra3oBbI 3aKOH M ypaBHeHne Mengeneesa— KnanenpoHa.

Cwmecu BewecTtB. Pasnnums mexagy cMecsaMm m XMMUYECKUMU COEOUMHEHUSIMUA.
MaccoBas n o6bemMHas JON KOMMNOHEHTOB CMECH.

2.2 CtpoeHue atoma

CocTtaB aToMHoOro sigpa. HyknoHbl: NPOTOHbI U HEMTPOHbLI. 30TOMbI 1 HYKNUAbI.
YcTonumBocTb aaep. [ABONCTBEHHAA Npupoaa 3reKTpoHa.

AneKkTpoHHasi obGonioyka atomoB. [loHATME 006 3nekTpoHHOW opbutanu wu
9NeKTpoHHOM obnake. KBaHTOBble u4ucna: rnasHoe, opbuTtanbHoe (nobo4vHoe),
MarHuTHOe M cnuMHoBoe. PacnpeneneHue 9neKTpOHOB MO SHEPreTUHECKUM YPOBHSM,
NoAypoOBHSAM U opbuTanam B COOTBETCTBUM C MNPUHLUNOM HaMMEHbLUEN 3JHEpPruu,
npuHuunom [llaynn un npasunom [yHOa. ONEKTPOHHblE KOHUrypauum aTtomoB
XUMUYECKNX 3rnemMeHTOB. [NpuHUMN HauMeHbluen 3Heprun. BaneHTHble BO3MOXHOCTU
aTOMOB  XMMUYECKUX ONIEMEHTOB. JMEKTPOHHAd  Krnaccuukaumsa  XUMUYECKUX
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3NeMeHToB: S-, p-, d-, anemMeHTbl. [locrnegoBaTenbHOCTL 3aMOfHEHUS 3ANEKTPOHaMm
9HepreTU4YecKMUx ypoBHEN 1 NoAypoOBHEN aTOMOB.

JemoHcTpauum

Mogenu opbutanen pasnmyHon popmbl.

2.3 MNepnognyecknm 3akoH u Nepnogmnyeckas cuctema XMMUYECKUX INEeMEHTOB
0. N. MeHpeneeBa

NMepunognyeckMm 3aKOH WU CTpPOEHMe atoma. Ma3yyeHne onpeneneHun:
nepuoauvyeckun 3akoH, nepwuog, rpynna. Buabl nogrpynn U3otonbl. CoBpemMeHHoe
NOHATUE XMMmMYeckoro anemeHta. CoBpemeHHast opmynupoBka [leprnoanyeckoro
3akoHa. [epnoanyeckas cuctema n cTpoeHne atoma. PU3myecknin CMblCn NOPSIAKOBOIO
HOMepa 3fIEMEHTOB, HOMEPOB rPynMbl U Nepunoaa. 3aKOHOMEPHOCTUN N3MEHEHNSA CBOMCTB
XUMUYECKNX INIEMEHTOB 1 06pasyeMbIX MU NPOCTbIX N CAOXHbIX BELLECTB MO rpynnam
n nepuogam. [pUYMHBI N3MEHEHUST METaNNIMYECKUX W HEMEeTaNnIMYEeCKUX CBOWCTB
9N1eMEHTOB B rpynnax u nepuogax, B ToM vucne 6onblunx n ceepxbonblumnx. 3HadveHne
Mepuogunyeckoro 3akoHa u [lepuoanyeckon cuctemMbl XMMuYecknx anemeHtoB [. W.
MeHngeneeBa ons pasBUTUS HAyKM U NOHUMAHUA XMMUYECKOW KapTUHbLI MUpa.

2.4 CtpoeHume BewecTBa

MoHATME O XMMMYECKOW CBA3U. TUNbl XUMUYECKUX CBA3EN. KOBaNeHTHas,
WMOHHas, MeTannmMyeckasl 1 BOAopoaHas.

KoBaneHTHass xumuyeckasa cBA3b Buabl KoBaneHTHOM CBSA3WM (nonsipHas wu
HenonsapHas). [lBa wmexaHuama obpasoBaHna CBSA3U: OOMEHHbLIN W OOHOPHO-
akuenTopHbli. OCHOBHbIE NapaMeTpbl ATOro TUNa CBA3W: ANNHA, NPOYHOCTb, Yron CBA3N
unu BaneHTHbI yron. OCHOBHbIE CBOWCTBA KOBaNe€HTHOM CBSI3W: HAaCbILEHHOCTb,
nonsApu3yemMocTs U NpovyHOCTb. Cnocob nepekpbiBaHUS 3MEKTPOHHbIX opbutanen u
Knaccudukaumsi KoBaneHTHbIX CBA3er No 3TOMYy npuaHaky. KpaTHOCTb KOBaNEHTHbIX
cBA3en M Knaccudukaumsi X rno 3TOMy MPU3HaKy: OguHapHble, OBOWHbIE, TPOMWHbIE,
NMOSTyTOPHbIE.

MoHHaa xumunyeckas cBA3b. KpanHuin criyda KoBaneHTHOW MOMSPHON CBA3W.
MexaHn3am obpasoBaHnsa MOHHOW CBA3W. [MpaBuna onpeaeneHus CTENEHN OKUCIEHUSA
coeanHeHun. VIoHHble KpucTaniudeckme peweTkn U CBOWCTBA BELECTB C TakuMu
Kpuctannamu. Knaccmdumkauma MoHOB NO pasfiMyHbIM NpU3HaKam.

Metannuyeckaas xumunyeckas cBA3b. OcoObll TUN XMMUYECKOW CBA3M,
CyWeCTBYIOLWNM B MeTannax u cnnasax. Ee otnnuma m cxoactBo C KOBASIEHTHOW U
NoHHOW cBsA3saMKU. CBONCTBA MeTannmyeckon ceasn. Metannmyeckue Kpuctannnyeckme
peLleTKn N CBOMCTBA BELLECTB C TaKUMU KpUCTaniamu.

BopopogHaa xummnyeckas cBA3b. MexaHnam obpasoBaHusa Takon cBAsn. Ee
Knaccudukaums: MeXMOneKynapHass u BHYTPUMONEKynsipHas BOAOPOAHbIE CBSA3W.
MonekynsipHble KpuCTaniuyeckne pelleTkn Ona 3Toro Tuna cBsasn. dusnyeckme
CBOWCTBA BELECTB C BOOOPOAHON CBA3bIO. bronornyeckas posib BOAOPOAHbLIX CBA3EN B
opraHumsauumn cTpykTyp Guononumepos. BnunsHne BogopoaHON CBA3M Ha TemnepaTypbl
NnnaBfeHUst N KUMEHUs BELLECTB.

Komnnekcoobpa3oBaHue. [loHATME O KOMMNEKCHbIX coeamHeHusax. Cocrtas
KOMMMEKCHbIX COeAMHEHUA. ANrOPUTM COCTaBMEHUSI KOMMMEKCHbIX COEeOaNHEHWUN.
KoopanHaunoHHoe 4mncno komnnekcoobpasoBaTtensi. BHyTpeHHsIs M BHewHAs cdepa
KomnnekcoB. HomeHknaTypa KOMMMAEKCHbIX coeauHeHun. VX 3Ha4YeHne n npuMeHeHue.

2.5 Nonumepsl

Buabl nonumepoB: opraHnyeckne u HeopraHuyeckue. lonyyvyeHve nonumMmepos
peakumaMm nonuMmepusaumm M NONMKOHAEeHcauun. BaxHenwuve npegcraButenm
nnacTtmacc U BOJIOKOH, WX MOSflydyeHue, CBOWCTBA W NpumeHeHue. Bugbl nnacrtmacc:
TEpMONSIaCTUYHbIE W TepMOpeakTMBHble. Pa3HOBMAOHOCTU BOSIOKOH: NPUPOAHbIe
(’KMBOTHbIE, pacTUTENbHbIE W MUHepasribHble) U XUMUYECKNE (MCKYCCTBEHHbIE W
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CUHTEeTUYeckne): [MOHATME O HeopraHW4yeckux MonuMepax Wu ux npeacTaBUTENN.
CTpyKTypbl  MOMMMEPOB:  NWHENHble, pa3BETBMEHHbIE W  MPOCTPAHCTBEHHbIE.
CTpyKTypupoBaH/Me MONMMMEpOB: BYNKaHuM3auusi KayyykoB, aybneHue ©6ernkos,
oTBEpXOeHUEe MONMKOHAEHCAUMOHHbIX nonumepoB. Knaccudukaums nonMMepoB Mo
pasnuyHbIM NpusHakam. MpumeHeHne nnacTmacc.

2.6 IucnepcHble CUCTEMDI.

NMoHATME O AucnepcHbIX cuctemax. Knaccudumkaumss gUCNepcHbIX CUCTEM B
3aBMCUMOCTU OT arperaTHOro COCTOSIHUSA OUCNEePCUOHHOM cpefbl U AucnepcHomn ¢asbl, a
Takke No pasmepy ux yactuu. pyboaucnepcHble CUCTEMBI: 3MYNbCUN U CYCNEH3UN.
ToHKogMCNEepPCHblE CUCTEMBI: KONMNouaHble (3051 U refiv) 1 UCTUHHbIE (MONEKYNspHbIE,
MOJEKYNSPHO-NOHHbIE U MOHHbIE). Koarynaumsa B KONMOUAHbBIX pacTBOpax.

3HayeHMe [OUCMEPCHbIX CUCTEM B XWUBOW WU HEXUBOW npupoae w
NpPakTUYECKOMN XXU3HU YenoBeKa. OMYNbCUN U CYCMEH3UN B CTPOUTENLCTBE, NULLLEBOW
N MeOUUMHCKOM MPOMBILWSIEHHOCTN, KOCMeTuKe. buonorundeckue, mMeguuMHCKME W
TexHonornyeckue 30nn. 3HayeHWe renev B OpraHu3auun XMBOWM  MaTepuwu.
Buonornyeckue, nuieBble, MeOUUNHCKUE, KOCMETUYECKUE renn.

2.7 XumMnyeckue peakumm

Knaccudumkauma xumMmyeckux peakumm B OpraHM4eCcKom U HeopraHu4eckom
xumun. [loHATME O Xxummyeckon peakumn. Peakuuun, wnaywme 6e3 M3MeHeHus
KayeCTBEHHOro cocTtaBa BeLlecTB: annoTponusaumsa u nsomepusauns. Peakuun, ngyime
C U3BMEHEHNEeM COCTaBa BELLLECTB: MO YMCITY U XapaKkTepy pearnpyoLwwmx n obpasyroLmnxcs
BELLECTB (pa3noXeHus, cCoegnMHEHUs], 3amMeLleHmnsi, obMeHa); N0 N3MEHEHNIO CTEMNEHEN
OKUCNEHUSI 3NEMEHTOB  (OKUCNUTENbHO-BOCCTAHOBUTENbHbIE W HEOKUCIUTESNBbHO-
BOCCTaHOBUTESbHbIE peakummn); No TeNoBoMy ahekTy (3K30- U IHOOTEPMUYECKME); NO
drase (romMo- 1 reTeporeHHble); No Ha- npasneHuto (obpatumMble N HeobpaTuUMbIe);; NO
MexaHu3My (paguKanbHble, MOSEKYISAPHbIE N NOHHbBIE).

CKOpOCTb XMMMYECKUX peakuummn. [loHATMe O ckopocTu peakumin. CKoOpocTb
rOMO- 1 reTEPOreHHON peakuun. JHeprus aktusaunn. PakTopbl, BINSAIOLWNE HA CKOPOCTb
Xummyeckon peakuuun. MNpupoga pearvpyrowmnx BewecTs. Temnepatypa (3akoH BaHT-
Focbdpa). KoHueHTpauus. Katanmsatopbl M KaTanma: rOMO- W TE€TEPOreHHbIN, UX
MexaHu3Mbl. PepMeHTbl, WX CpaBHEHME C HEeOopraHU4YeckMMM KaTanusaTopamu.
NHriMBmunTOopbl. 3aBUCUMOCTb CKOPOCTU peakumi OT MOBEPXHOCTU COMPUKOCHOBEHWUSA
pearnpyroLmnx BELLECTB.

O6paTUMOCTb XMMUYECKUX peakuun. XmMmu4yeckoe paBHoBecue. [NoHATNE O
XMMUYECKOM paBHOBECUW. PaBHOBECHbIE KOHUEHTpauun. JUHAMUYHOCTb XUMUYECKOro
paBHOoBecusi. PakTopbl, BMAMSKOWME Ha CMELLEeHWEe paBHOBECUSA: KOHLIEHTpauus,
AaeneHuve, Temnepatypa (npuHumn Jle WaTenbe).

2.8 PacTtBopbl

NMoHaTMEe o pactBopax. Pu3MKo-XxMMUYECKaAs MpuMpoda pPacTBOPEHUs U
pacTBopoB. Bsammogencteme pacTBOpuUTENsSs U PacTBOPEHHOrO0  BellecTBa.
PactBopumocTb BewecTB. Cnocobbl BblpaXKeHUs1 KOHLEHTPaLUUN pacTBOPOB: MaccoBas
00151 paCTBOPEHHOTO BeLlecTBa (NpoueHTHas), MonapHas.

Teopus anekTponuTuyeckon guccoumaummn. MexaHnsm guccoumaumnm BeLwecTs
C pasnuMyHbIMM TUNaMU XMMUYECKMX CBA3eW. Bknag pycckux yyeHblX B pasBuTue
npeacraBneHnn o6 anekTponutmnyeckon guccoumaunmn. OCHOBHLIE MONOXEHWUST TEOPUN
anekTponutudeckon guccoumaummn. CTeneHb 3MEeKTPoONMTUYEeCcKon auccoumaumm u
dakTopbl ee 3aBUCUMOCTN. CUIbHbIE N CPeaHNE SNEKTPONUTHI.

Ouccounauma Boabl. BopopoaHbin nokasatens. Cpega BOOHbIX — pacTBOPOB
anekTponuToB. Peakunn obmeHa B BOOHbIX pacTBOpaXx 31IEKTPOSINTOB.

M'maponus kak 06MeHHbIN npouecc. HeobpaTmbI MMOPONIN3 OPraHNYEeCKUX m
HeopraHN4YeCcKNX CoOeaMHEHUN 1 ero 3Ha4YeHne B NpakTUYeCKoOn OeATeNbHOCTN YenoBekKa.
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Ob6paTtnmbin rmugponus conen. LlenovHon rmgponunsa xunpos. NpakTtnyeckoe npuMmeHeHne
rmgponusa.

2.9 OKncnnTenbHO-BOCCTaAaHOBUTENbHbIE peakUuuUn. JNEeKTPOXuMmnu4eckume
npouecchl

OKMCNUTENbHO-BOCCTaHOBUTESbHbIE  peakuun. CTeneHb  OKUCIEHMS.
BocctaHoButenn wn okucnutenn. OKUCNEHME W BOCCTAHOBMEeHMe. BaxHenwne
OKMUCNUTENN N BOCCTaHOBUTENW. BoccTaHoBUTENbHbIE CBOMCTBA METAsNOB — MPOCTbIX
BewecTtB. OKkucnuTenbHble U BOCCTAHOBUTESNbHbIE CBOMCTBA HEMETANNOB — MPOCTbIX
BellecTB. BoccrtaHoBUTENbHbIE CBOMCTBA BELLECTB, 0Opas3oBaHHbIX 3flieMEHTaMu B
HU3Wen (oTpuuaTesibHON) cTeneHn okucrneHnsa. OKUCnUTeNbHbleE CBOWCTBA BELLECTB,
obpasoBaHHbIX 3NeMeHTamMu B BbICLUEN (MONOXUTENBbHOW) CTENEHU OKUCIIEHUS.
OkucnurtenbHble U BOCCTAHOBUTENbHbIE CBOWCTBA  BELWECTB, 0Opa3oBaHHbIX
afleMeHTaMM B MPOMEXYTOYHbIX CTENEHAX OKUCIIEHWS.

ANeKTponn3 pacnsiaBoB U BOAHbLIX PacTBOPOB 3NeKTponuToB. [lpouecchl,
npoucxogsawme Ha katoge M aHode. YpaBHEHUSI 3NEKTPOXMMUYECKMX MPOLIECCOB.
OneKTponn3 BOAHbIX PacTBOPOB C MHEPTHbIMU 3MIEKTPOAaMU. ONEKTPOnn3 BOAHbIX
pacTBOPOB C pacTBOPMMbIMU 3fieKTpoaamu. [pakTnyeckoe NpUMEHEHNE 3NEKTPONM3a.

2.10 Knaccudmkaumsa BewectsB. [pocTble BewecTBa

Knaccucdmkaumusa HeopraHuvyeckmnx BelecTB. [1pocTbie 1 CrOXHble BelecTBa.
Okenpbl, wnx knaccudukaumns. [Mapokcuabl (OCHOBaHUS, KUCNOPOACOAEpKalme
KMCNOTbl, aMmoTepHble ruapokcuabl). Kucnotsl, nx knaccudpukaums. OCHoBaHWUA, UX
knaccudpukaums. Conu cpegHmne, KUCble, OCHOBHbIE U KOMIMEKCHbIE.

Metannbl. [lonoxeHne meTannoB B [lepnognyeckon CUCTEME XMMUYECKUX
anemenToB [. N. MeHgeneeBa. OCoBEHHOCTN CTPOEHUS ANEKTPOHHLIX 000N04YEK aTOMOB
metannos. O6wwne dwusnyeckme cBomctBa MeTannoB. CnnaBbl  MeTanmos.
ONEKTPOXUMUYECKUI PSI HANPSXKEHUIA MeTannoB. XMMUYECKNE CBONCTBA BaXXHENLLINX
MeTasnsoB (HaTpPUK, Kanun, KanbLunn, MarHU, antoMUHUA, LIMHK, XPOM, Xeneso, Mefb) U
nx coegnHeHnn. Baanmogencreme MeTansnoB ¢ HemeTannamMmm, BO4oW, C pacTBOPUMbIMU
Kncrnotamu, pacteopamm cosnen. Obuwme cnocobbl nonyydeHns metannos. Metannyprug.
Koppo3aus metannoB. Cnocobbl 3awmThl OT KOppo3un. [NpumeHeHne metansnos B ObiTy n
TEXHUKE

HemeTtannbl. NonoxeHne HemeTannos B Nepunognyeckon cncteme, o0CO6EeHHOCTH
CTPOEHUA MX aTOMOB. MIX aTOMHOE W MOMEKynspHoe CcTpoeHue ux. AnnoTponus.
Xumnyeckme csonctBa HemeTtannoB. OKUCnUTEnbHblE CBOWCTBA: B3auMOAEWNCTBUE C
MeTannamMmm, BOAOPOAOM, MEHEE 3MEKTPOOTPULATENbHBIMW HEMETannaMmmn, HEKOTOPbIMU
CNOXHbIMW BewecTBamMmu. BoccTaHOBUTENbHbIE CBOMCTBA HEMETAsNSIOB B peakuusix C
PTOPOM, KMUCNOPOAOM, CIIOXKHBbIMU BeLleCTBaMnU — OKUCIUTENSMN (a30THOW N CEPHOM
Kucnotamu m ap.).

2.11 OCHOBHbI€e KNnaccbl HeOpraHM4eCKUX U opraHM4eCKMX coeanHeHUmn

Kucnotbl. Kucnotbl B cBETE TEOPUM INEKTPONUTMYECKON Anccoumnaumm. Kncnotol
B CBeTe npoTtonutudeckon teopun. Knaccudpukaumsi opraHMYeckux U HeopraHMYeckmnx
kncnot. Obwue cBOMCTBA KUCMOT: B3aMOLENCTBUE OPraHUYECKUX U HEOPraHUYecKmnx
KMCNOT C MeTannamMmm, OCHOBHbIMW U aMdOTEPHBIMW OKCUAAMN U TMAPOKCUAAMU, CONSMU,
co cnuptamn. OCoBEHHOCTN CBOMUCTB KOHLIEHTPUPOBAHHOW CEPHOMN N @30THOM KUCOT.

OcHoBaHusA. OCHOBaHMS B CBETE TEOPUU INEKTPONUTMYECKON Auccounauuu.
OcHoBaHus B cBeTe npoTonuTudeckon Teopun. Knaccudukaumsi opraHm4ecknx u
HeopraHM4Yecknx ocHoBaHui. OOLWmMe CBOMCTBA OCHOBaHW: B3aUMOAEWNCTBUE C
KMCROoTamMu, KUCITOTHBIMU OKCUAaMu, C consiMn. PasnoxeHne HepacTBOPMMbIX Corle nNpu
HarpeBaHuu.
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AmMdoTepHble opraHn4yeckme U HeopraHm4Yeckue coeguHeHunss. AMoTepHbIe
OCHOBaHWA B CBETE NPOTONUTUYECKON Teopun. AMPOTEPHOCTb OKCUAOB N MTMAPOKCUA0B
nepexogHbIX MeTarnsnoB: B3anMOAENCTBME C KUCOTaMU U LLenoYamu.

Conu. Knaccudumkaumsa n xummndeckne ceonctea conen. Oco6eHHOCTN CBOWCTB
conemn opraHMyYecknx 1 HeopraHNYEeCKMUX KUCMOoT.

FleHeTHM4YecKasa cBA3b MeXxAy KnaccamMu OpraHMYecKUX U HeopraHM4ecKux
coeAuHeHUN. [TOHATNE O reHETMYECKOM CBSA3N N FEHETUYECKNX pAaax B HEOPraHNYECKON
N opraHn4eckon xmumun. 'eHeTU4eckne pagbl Metanna (Ha npuMmepe Kanbumsa n xenesa),
HemeTanna (cepbl 1 KPEMHUS), NEPEXOAHOrO AnieMeHTa (UmHKa). FeHeTnyeckmne psaabl n
reHeTU4eckasi CBs3b B OpraHN4eckon xmmuu. EQUHCTBO Mupa BeLlecTB.

2.13 Xumua B XU3HU oOLLecTBa

XMMna M npomsBOACTBO. XUMWUYECKAS MPOMBILWIEHHOCTb W XUMWYECKue
TexHonormn. Cbipbe ANs  XMMUYECKOM MpoOMbIWfeHHocTU. Boga B xumuyeckom
NPOMbILLITIEHHOCTU. JHEeprus Ansi XMMUYECKOro npoumsBoAcCTBa. HayyHble NpuHUUNGI
XMMMYECKOrOo MNpOM3BOACTBA. 3aluTa OKpyXawwen cpefbl M OxpaHa Tpyaa npu
XumMmmndeckom npomssoactee. OCHOBHble CTaguMm  XMMUYECKOro  NpoOu3BOACTBA.
CpaBHeHne Nnpon3BoACTBa aMMmnaka n MetTaHona.

XnmMuss B CenbCKOM XO3SIUCTBE. XMMM3ALUUA CEernbCKOro XO3sIMCcTBa U ee
HanpasneHusi. PacteHnsa 1 noysa, NOYBEHHbLIN MOrMOLAOLWNIA KOMNSEKC. YaobpeHus n
UX Knaccuukauma. Xummyeckume cpeacrtBa  3awmTbl pacteHnin. OTpuuaTenbHble
nocneacTens NPUMEHeHNSa necTnunaoB n 6opbba ¢ HUMKU. XMU3aums XXMBOTHOBOACTBA.

Xumusa u akonormsa. XmMmnyeckoe 3arpsisHeHue okpyxatowen cpegbl. OxpaHa
rmopocepbl OT  XMMUYECKOro 3arpsidHeHusi. OxpaHa no4vBbl OT  XMMWYECKOrO
3arpsasHeHusa. OxpaHa aTMocdepbl OT XMMUYECKOro 3arpsasHeHust. OxpaHa cnopbl u
dayHbl OT XMMNYECKOTO 3arps3HEHNS. BMOTEXHOMOIMS 1 FEHHasa NHXEHEPWSI.

Xnmna M noBcegHeBHasA XU3Hb 4venoBeka. [JomawHsasa anteka. Mowouwme u
ynctawme cpencrea. Cpeacrea 60pbbbl ¢ ObITOBLIMM HacekomMbiMU. CpeacTea JIMYHOM
TMrMeHbl N KOCMETUKU. XUMUA 1 nua. MapkMpoBKM YNakoBOK MNULLEBbLIX U TMIMEHNYECKUX
NPOAYKTOB M YMEHME NX YNTaTb. DKONOMMSA Xunmiia. XMMnUSa 1 reHeTuka YenoBeka.

Tembl nHaonBumayalnbHbIX NPOEKTOB

CoBpemMeHHble MeToabl 06e33apaXkmBaHus BOAbl.

AnnoTponuna MeTansos.

CuHTes 114-ro anemMeHTa — TPUyMd POCCUNCKMUX (PU3NKOB-SAEPLLNKOB.

M3oTonbl BOAOPOAA.

VMcnonb3oBaHue pagnoakTUBHbBIX N30TOMNOB B TEXHUYECKUX LernsX.

PeHTreHoBCKOE n3nyyeHue 1 ero NCnosib30BaHne B TEXHUKE U MeauLUHE.

OxpaHa okpyxatowen cpegbl OT XMMUYECKOro 3arps3HeHud. KonmyecTBeHHble
XapaKTepVICTI/IKI/I 3arpsisHeHUsI OKpyXarLien cpeqbl.

8. T[pumeHeHune TBepaoro n rasoobpasHoro okcuga yrnepoaa (V).

9. [pyboaucnepcHble CcCUCTEMbI, WX Kraccudukauma W UCMNOMb3OBaHME B
npodeccnoHanbHON AeATEeNbHOCTY.

10. KocmeTtuyeckue renu.

11. PacTtBOpbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Boga kak peareHT 1 cpefa ans XmMmu4yeckoro npouecca.

13. YcTpaHeHue eCTKOCTU BOAbl Ha MPOMBbILUNEHHbIX NPeanpuATUAX.

14. Okcuabl U CONMKU Kak CTPOUTESbHbIE MaTepuansl.

15. lNoBapeHHas Conb Kak XMMUYECKOE ChIpbe.

16. MHoronuknin kapboHaT Kanbuus: B NPpUpoAe, B MPOMbILINIEHHOCTH, B BbITY.

17. Peakunn ropeHusi Ha NPON3BOACTBE U B ObITY.

18. BupTyanbHoe MogenupoBaHne XMMU4Yeckux npoLeccos.

NookwNE
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19. 3neKkTponu3 pacTBOPOB 3NEKTPOSINTOB.

20. MNpakTnyeckoe npuYMeHeHue arekTponusa: paduHUpoBaHWe, ranbBaHoOMNMIacTuka,
ranbBaHoCTerus.

21. OneKkTponuTuyeckoe nonyvyeHne n padmHMpoBaHue Meaun.

22. Koppoaus meTannoB 1 cnocobbl 3alnTbl OT KOPPO3UN.

23. VIHepTHble nnu 6naropoaHble rasbl.

24, CoBpeMeHHble npeacTaBieHns 0 TEOPUN XMMUYECKOTO CTPOEHNS.

25. Jkonornyeckne acnekTbl UCrnonb30BaHUS YrneBo4OPOSHOrO Chipbs.

26. Pe3anHoTexHn4yeckoe Npon3BoACTBO U €ro posib B Hay4HO-TEXHUYECKOM nporpecce.
27. CBapoyHOe NpoM3BOACTBO U POSib XUMUMU YINEBOLOPOOO0B B HEM.

28. HedpTb 1 ee TpaHCNoOpTUpOBKa Kak OCHOBA B3aMMOBLIFOAHOrO MeXAyHapOAHOro
COTpyaHuYecTBa.

Tembl pechepaToB

1. bBuoTtexHonorus v reHHas nHxeHepus — texHonormm XXI seka.

2. HaHoTexHonorus kak npuopuTeTHOE HanpasneHne pasBUTUA Haykn 1 NponsBoacTea
B Poccuinckon depepauum.

3. XKusHb u geatenbHocTb . V. MeHaeneesa. ctopusi OTKPbITUA NEPUOANYECKOro
3aKoHa.

Mnasma — 4yeTBEPTOE COCTOSIHME BeLLecTBa.

AmopdHbIe BeLwecTBa B NpMpoae, TEXHUKE, ObITy.

3alumTa 030HOBOMO 3KpaHa OT XMMUYECKOTO 3arpsi3HEeHUS!.

[MpumeHeHne cycneH3nm n amMynbLCUn B CTPOUTESNLCTBE.

MwuHepanbl 1 ropHble NOPOAbl Kak OCHOBa NUTOCdEPbI.

KnsHb 1 geatenbHocTb C. AppeHunyca.

10 Bknag oOTeYyeCTBEHHbIX YYeHbIX B pasBUTUE TEOPUU  INEKTPOSIUTUYECKOMN
anccounaumn.

11. CepHas kucnota — «xn1ed XmMm4eCcKom NPOMbILLIIEHHOCTNY.

12. Ncnonb3oBaHe MUHeparbHbIX KACIIOT Ha NpeanpuaTuaX pasnuyHoro npoguns.
13. UcTtopua runca

14. NcTopua nonyyeHuss n npomsBoacTBa antoMUHKS.

15. XKusHb 1 gesatenbHocTb . [Jasu.

16. Ponb meTannoB B UCTOPUK YerioBeYecKon umsunmsaummn. ictopnsa oteyecTtBeHHOM
YyepHoun MeTannyprun. CoBpeMeHHoe MeTannypruyeckoe npom3BoLCTBO.

17. Actopmna oTevyecTBeHHOW LBETHOM MeTannyprun. Ponb meTannoB M CnriaBoOB B
Hay4YHO-TEXHMYECKOM nporpecce.

18. PoxparoLime conun — ranorexsl.

19. NcTopua wBencKon CrnyKu.

20. NcTtopus BO3HUKHOBEHNA N pa3BUTUA OpPraHNYeckon XMMUN.

21. XKusHb 1 geatenbHocTb A. M. bytneposa.

22. Butanusm u ero kpax.

23. Ponb oTeYeCTBEHHbIX YyYeHbIX B CTAHOBIIEHUU U Pa3BUTUN MUPOBOW OpraHUYeCcKon
XUMUU

24. Nctopusi OTKPbITUSS U pa3paboTkM ras3oBblIX W HeMTSAHbIX MECTOPOXAEHUA B
Poccuickon ®enepaunn.

25. Xumus yrneBogopogHOro Cbipbsi.

26. CuHTETMYECKME KaydyKn: NCTOPUS, MHOroobpasne 1 nepcrnekTuBhbI.

27. broopraHM4eckus XMMusi: aMMHOKUCIOTbI, 6ENKN N HYKNENHOBbLIE KACIOThI.

28. YrneBogopoaHoe TOMNN1BO, ero BuAbl U Ha3Ha4YeHue.

©ooNOOA
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5. TEMATUYECKOE NNAHUPOBAHME C ONPEOENEHMEM OCHOBHbIX
BWOOB YYEBHOU OEATENIbHOCTU OBYYAIOLLUXCA

Bup yuye6HOM paboThbl O6bem
4acoe
MakcumanbHas y4ebHasa Harpy3ka (Bcero) 96
AypauntopHas y4yebHas pabota (o6s3aTenbHble y4eOHble 3aHATUSA) 74
(BCcero)
B TOM YuChe:
nekumm 37
npakTn4yeckne 3aHAaTus 37
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTta 22
obyyvaruierocs (Bcero)
B TOM YuChe:
camocTodATenbHas pabota Hag uvHAMBMAYaNbHbIM MPOEKTOM C 10
MCnonb3oBaHMEM MHAOPMALMOHHbLIX TEXHOSTOMIN
noarotoBka pedpepatoB C  UCNOSMb30BaHMEM  MHAOPMAaLMOHHbIX 12
TEXHOJIOrMN, NOAroTOBKAa K KOHTPOSIbHBbIM paboTam, YCTHOMY OnNpocy
lMpomexyToyHas aTtrectaumsa B opme 3ayem C OUeHKoU
TEMATUYECKOE NMIAHUPOBAHUE
Ne CopepxaHue oby4yeHus Konuuecrso
yacoB
AyauTOpHbIE 3aHATUA
1 | BeegeHue | 1
OpraHuyeckas xumus (31 yac)
5 MpeomeT opraHMYeCcKon XMmMmn. Teoplim CTPOEHNSA OpraHN4YeCKnUxX 3
coeaguHeHumn
3 lMpenenbHble yrnesogopoabl 2
4 | HenpefenbHble yrneBogopoabl: ankeHbl, ankagueHbl, ankusibl 6
5 ApomaTunyeckune yrnesogopobl 2
6 [MpupogHble NCTOYHMKM YINeBo4OPO40B 2
7 CnupTbl. PeHon 3
8 | Anbgernabl n KeToHbl. KapboHoBbie kucnoTbl. CrioXxHble adupbl 6
9 Yrnesoabl 1
10 AsoTcogepaline opraHn4eckme coeanHeHus 3
11 Buonornyeckn akTuBHbIE COeANHEHUS 1
12 VICKYCCTBEHHbIE N CUHTETUYECKNE NONTMMEPHI 2
O6wan n HeopraHu4yeckasa xmmusa (42 yaca)
15 XvMua — HayKa O BelllecTBax 2
16 CTpoeHue atoma 4
17 Mepunogmyecknin 3akoH u Neprnoguyeckas cucteMma XMMMYeCKnX 4
anemeHToB [. . MeHgeneesa
18 CTpoeHue BelecTBa 4
19 Monumepsbl 2
20 [vcnepcHble cuctembl 2
21 Xnmunyeckue peakumm 5
22 PacTtBopbl 3
23 OKMCnUTENBbHO-BOCCTAHOBUTENBbHbIE PEeaKLMW. 4
ONEKTPOXMMMYECKNE NPOLIECChI
24 Knaccundumkauma sewiectB. [pocTble BellecTBa 5
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25 | OCHOBHbIE KI1acCbl HEOPraHMYECKUX U OPraHUYeCcKUX COeANHEHUN 4
26 X1MunSa B KN3HM obLiecTBa 2
27 PaboTa Hag nHansmayanbHbIM NPOEKTOM 1
UTtoro: 42
BHeayauTopHas (camocTosiTenbHas) paboTta
noaroToBka pedgepaTosB C UCNOMNb30BaHNEM UH(POPMALMOHHBIX
TEXHOMOrMMn, NOArOTOBKA K KOHTPOSbHbIM paboTam, YCTHbIM 10
oTBeTam
lMoarotoBka NHAMBMAYaNbLHOrO NpoekTa ¢ UCNosib30BaHMEM 12
MHGOPMAaLNOHHBIX TEXHOMOMNMN.
BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbHOCTU OBYYAIOLLNXCA

CogepxaHue | XapakTepucTuKa OCHOBHbIX BUOOB AEATENBHOCTM 0by4vatoLmxcs
oby4yeHuns (Ha ypoBHe y4ebHbIX OENCTBUIN)

YMeHve paBaTb onpederneHne u  onepupoBaTth  CreaytLMMU
XUMUYECKUMU MOHATUAMMU: BELLECTBO, XMMUYECKUA 3NEMEHT, aToM,
MOIeKyria, OTHOCMTENbHbIE aTOMHas U MONEKYNsSipHas Macchbl, UOH,
annoTponus, N30TOMbI, XuMmyeckas CBA3b,
SMNEeKTPOOTPULATENBHOCTb, BaneHTHOCTb, CTENeHb OKUCMEeHUs,
MOIb, MONISipHas Macca, MonsipHbIi 06beM razoobpa3sHbIX BELLECTB,

BaxxHenwwmne
XUMUYeckme BelLLleCTBA  MOJSIEKYNAPHOrO UM HEMONEKYNSPHOro  CTPOEHUS,
MOHSITUS pacTBOpPbl, 3MNEKTPOSIUT U  HEINEKTPONUT, 3JNEeKTponuTu4eckas

amccounaums, OKUCIUTENb U BOCCTAHOBUTENb, OKUCHEHWE U
BOCCTaHOBNeHMe, TennoBon  apdekT  peakuuu,  CKOPOCTb
XUMUYECKOW  peakuuun, KaTanms, XUMWUYecKoe paBHOBeECHE,
yrnepoaHbli  ckenet, OyHKUMOHanNbHas rpynna, U3oMepus,
romonorus, pagukan, MOHOMep, nonMmep, n3omepel,
roMOJSIOrM4YeCcKUmn psag

dopmynnpoBaHMe 3aKOHOB COXPAHEHUS MacCbl BELLECTB W

NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHOBKa MPUYMHHO-CNELCTBEHHOW CBA3N MeXOy coaepXaHuem

9TUX 3aKOHOB M HanMcaHneM XUMN4ecknx oopmyn N ypaBHEHUN.

O6bsiCHEHME UINMYECKOTO CMbICa CUMBOMMKMA NEPUOANYECKON
OcHoBHble  Tabnuubl xumuyecknx anemeHToB . WN. MeHpeneeBa (HomepoB

3aKOHbl XMUWN [9rieMeHTa, Nepuoaa, rpynnbl) U yCTaHOBKA NPUYMHHO-CIEACTBEHHOM

CBSA3M MeXxay CTPOEeHMEM aToOMa M 3aKOHOMEPHOCTSMU U3MEHEHUS

CBOWCTB 351EMEHTOB 1 06pa30oBaHHbIX UMW BELLECTB B Nepmnogax

M rpynnax.

XapaKTepuctmka 3nemMeHTOB MarnbiX M GOnblnMX NepuogoB MO UX

nonoxenuto B [Nepunognyeckon cucteme [l. . MeHgeneesa




OcHoBHbIe
TEopUM XMMnn

YcTaHOBKa 3aBUCMMOCTU CBOWCTB XMMMUYECKMX BELLECTB OT|
CTPOEHNSA aTOMOB 06pa3syroLLMX NX XMMUYECKUX SNIEMEHTOB.
XapakTepuctnka BaXHEeWWMx TUMNOB XUMUYECKUX CBSA3EN U
OTHOCUTENTbHOCTWN 3TOW TUMOSOTUM.

Ob6bsACHEHME 3aBUCMMOCTM CBOWCTB BELLECTB OT MX COcTaBa WU
CTPOEHUSA KPUCTANSTNYECKNX PELLIETOK.

dopmMynnpoBKa OCHOBHbLIX MOMOXEHUN TEOPUN 3NEKTPOSNTUTUYECKON
auccoumaumm N xapaktepuctvka B CBeTe 3TOW Teopun CBOWUCTB
OCHOBHbIX KITaCCOB HEOPraHNYeCKNX COeaNHEHUN.

dopMynnMpoBKa OCHOBHbLIX MOSIOKEHUN TEOPUM  XUMWUYECKOTO
CTPOEHUA OpraHMYEeCcKNX COeOdMHEHUN U XapaKTepucTuka B CBeETe
9TOM TEOpUM CBOMCTB OCHOBHbIX KNaccoB  OpraHM4YecKux
coeauHEeHUN

BaxkHenwmne
BellecTsa u
mMartepuansbl

XapakTepucTtuka coctaBa, CTPOEHUS, CBONCTB, NOSTyYEHUA U Npume
HEHUS1 Ba)KHEWMLLUMX METanoB U UX COEOUHEHWUN. XapaKTepucTuka
coCTaBa, CTPOEHUSI, CBOWCTB, MOMy4YEeHUS U MPUMEHEHNSI BXKHEMNLLINX
HemMeTanmnoB UM WX CcoefguMHeHUn. XapakTepucTuka cocTaga,
CTPOEHUS, CBOMCTB, NOSTYYEHNA U NPUMEHEHUSA BaXKHENLLNX KNACcCOoB
YyrneBOAOPOAOB (ankaHOB, LMKNOAnkKaHoB, arkeHoB, arllkUHOB,
apeHoB) N X Hanbonee 3Ha4YMMbIX B HAPOLHOXO3SANCTBEHHOM MnaHe
npeactaButenen. AHanNorMyHasi XapakTepucTUKa  BaXXHEeWLuX|
npeacTaBuTenen Opyrux KraccoB OPraHNUYeCcKUX COoeauHEeHWUN:
MeTaHosa 1 3TaHona, XXMPOoB, Mbl, anbaernaos (popmanbaerngos
W aueTanbgervga), KeToHOB (aueToHa), KapOOHOBbLIX KUCMOT,
(YKCYCHOM KMCIOTbl), MOHOcaxapuaoB (FNHOKO3bl), AMcaxapugos
(caxaposbl), nonucaxapugoB  (Kpaxmana M LUennonosbl),
AMUHOKNCNOT, BernkoB, UCKYCCTBEHHbIX U CUHTETUYECKMUX BOJSIOKOH,
Kay4ykoB, nnactmacc

Xumumyeckmn
A3bIK U
CUMBOJIUKA

Mcnonb3oBaHue B y4ebHOM M NpodeCcCUOoHaNbHOW OEeATENbHOCTH
XUMUYECKNX TEPMUHOB N CUMBOSIUKM.

HasBaHMe  m3yyeHHbIX BelwecTB MO  TpuMBUANbHOW  WUNn
MEeXOyHapOoOHOW HOMEHKNaType WU OTpaxeHue coctaBa 3TUX
COeIMHEHUI C MOMOLLbIO XUMUYECKNX (OOPMYIT.

OTpaxeHne XUMUYECKUX TMpPOLECCOB C MOMOLLbIO YpaBHEHUN

Xumuyeckume
peakumnmn

O6bsiCHEHME CYLLHOCTU XMMMYecKnx npoueccoB. Knaccudukaums
XUMUYECKNX peakunin N0 pasnnyHbIM NPU3HAKaM: YMCny U cocTaBy
NPOOYKTOB W peareHToB, HanpaBSieHUIO, W3MEHEHUID CTeneHemn
OKUCNEHWS aNemMeHToB, 06pasyoLmx BeLwecTsa.

YcTaHOBKa NpM3HaKkoB OOLLEro M pasfiMyHOro B TUNOSIOrMK peakumin
A1 HeOpPraHMYeCcKom N OpraHNYeCKon XUMUMN.

Knaccudurkaumm BeLecTB 1 NPOLIECCOB C TOYKU 3PEHUST OKUCTIEHUS-
BOocCTaHoBneHnsa. CocTtaBneHne ypaBHEHUA peakumii C MOMOLLbIO
MeToAa 9NeKTPOHHOro 6anaHca.

OO6bsACHEHME 3aBMCMMOCTM CKOPOCTU XUMWUYECKOW peakumm u
NONTIOXEHNA XMMNYECKOTO PaBHOBECUKSI OT PasnnyHbIX hakTopos
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BbInosiHeHMe XMMMYEeCcKoro akcnepuMeHTa B NOSTHOM COOTBETCTBUN
Xvmunyecknii  c npaBunamm 6e3onacHoOCTH.

aKcnepumeHT [HabnogeHne, dukcaunsa U onnucaHne pesynbTaToB NPOBEOEHHOrO
9KCNepuMeHTa

[NpoBegeHne caMOCTOATENbLHOro NoMUcKa XMMMYECcKon MHopmaumm
C MCNOJSIb30BaHUEM pPasfnUYHbIX WUCTOYHUKOB (Hay4HO-NOMYNAPHbLIX
Xnmumyeckast M3gaHuin, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB VIHTepHeTa).
nHpopmauusa Micnonb3oBaHMe KOMMNbIOTEPHbLIX TEXHONOrMM aAnga o6paboTku

N nepefayn XUMUYeckon WHopMaumm U ee npeacTaBneHns B
pasrinyHbIX hopmax

Pac4yeTbl No  [YcTaHOBKa 3aBMCUMOCTU MeXy KadeCTBEHHOM W KONUYEeCTBEHHOM
XUMUYECKMM  |[CTOPOHAMMU XMMMUYECKNX OOBEKTOB U NPOLLECCOB.

dopmyrnam |PelwieHne pacyeTHbIX 3agad no XUMWUYECKMM  opmynam wu
N ypaBHEHUSIM ypPaBHEHUSIM

O6bsAICHEHME XUMMUYECKUX SABMNEHUMN, MPOUCXOAAMX B npupoae,
ObITY U Ha NPON3BOACTBE.
Onpepenexne BO3MOXXHOCTEN npoTeKkaHus XUMUYECKMNX
npeBpaLleHNn B pasnmyHbIX YCNOBUSIX.
MpodunsHoe n CobnogeHne npaBuil 9KOMOMMYECKM [PaMOTHOrO MNOBEOEHUS B
npodeccnoHarnb oKpyxatoLlen cpeae.
HO 3Haunmoe |OueHKa BNUSHUSA XMMUYECKOrO 3arpsa3HEHNS OKpYXXatloLen cpeabl Ha
codepXaHve |opraHu3M 4yenoBeka n apyrue XXusble OpraHu3mbl.
CobnogeHne npasun 6e3onacHoro obpalleHust C roprYnMnM U
TOKCUYHBIMW BeLlecTBaMu, flabopaTopHbIM 06opygoBaHMEM.
Kputnyeckasa oueHka OOCTOBEPHOCTU XUMWYECKOW WHopmMaumu,
NoCcTynaroLen n3 pasHbiX MICTOYHUKOB

6. ONMUCAHUE YHEBHO-METOOUYECKOIO U MATEPUAJIBHO-
TEXHUYECKOIO OBECINEYEHNA OEPA3OBATENIbHOU
AEATEJNIbHOCTMW.

6.1 MaTepuanbHoO-TeXHU4Yeckoe obecneyeHue

Peanusauus nporpammbl OUCUMMAMHBL «XUMUS» TpebyeT Hanuums ydebHoro

kabuHeTa ¢ JocTynom B VIHTEpHeT.
MomeleHne kabuHeTa yaoneTBopsieT TpeboBaHnAM CaHUTapHO-3NMAEMNONOTMYECKMX
npasun un HopmatmeoB (CaHluH 2.4.2 Ne 178-02) M oOCHaWweHO TUMNOBbLIM
obopynoBaHvem, TOM uucne yyebHom Mebenbldo UM cpeactBamMu  0By4yeHus,
AOCTaTOYHbIMU ANSA BbINOSIHEHUA TpeboBaHMM K YPOBHIO NOArOTOBKM OBy4aroLimxcs
(mocka HacTeHHasi 3-anemeHTHast (MarHMTHO-mMenoBasi) ¢ NoACBeTKoNn, npoekTop BenQ
MX505, akpaH Ana npoekTopa HaCTEHHO-NOTONOYHbIM 1500MM, y4YyeHuyeckue CTOnMbI
(mapTbl), yd4eHU4eckue cTynbd, TpubyHa, nepeHocHoe obopyaoBaHue: HoyToyk Samsung
NP300V5A-S06RU 15.6" n/unu HoyTbyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTumeguiHoe obopygoBaHuWe, NOCPeACTBOM KOTOPOro
npenogaBaTtesib MOXeT AEMOHCTPUMPOBaTh y4acTHMKam obpasoBaTenbHOro npolecca
BM3yanbHYl0 WHMOpMaUMIo Mo M3y4aeMouW AucuMnnMHe B BuUAE Npe3eHTauun,
BMAeomaTepuanos u T. .

B coctaB y4yeBGHO-meTOOMYECKOrO M MaTepuanbHO-TEXHUYECKOrO obecneyeHns
nporpaMmmbl y4e6GHOM ANCUMNNNHBI «XUMUSAY» BXOOAT:
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* HarnagHble nocobus (KOMMNMeKTbl y4ebHbix Tabnuu, nnakatoB, NOPTPETHI
BblAAOLWMXCA y4EeHbIX B 06M1acTn XMuUM 1 T. n.);

* NHPOPMALMOHHO-KOMMYHUKALMOHHbIE CPeaCTBa;

* 9KpPaHHO-3BYKOBbIE NOCOOUS;

* 3NEeKTpoCHabXeHne KabuHeTa;

* TEXHNYECKMe cpeacTea obyveHus

* BUBNMOTEYUHBIN (POHA,.

6.2 UHdbopmaLumoHHoe obecneyeHne oby4yeHus
6.3 NMepeyeHb y4ebOHbIX uspaHun, UHTepHeT-pecypcoB, AONOSTHUTENLHOMN
nutepatypbl

B 6ubnuoteydHbin poHa BXoaAaT y4ebHWMKK, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneumBatoLme OCBOEHUe y4yebHom ONCLUUNIINHbI «XUMUAY,
PEKOMEHOOBAHHbLIE UMW OONYLWEHHble ANns WUCMNONb30BaHUS B NPOodecCUOoHanbHbIX
obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmux obpasoBaTenbHylo MNporpamMmmy
cpenHero obuiero obpasoBaHus B npegenax ocsoeHus OMNOI CIO Ha 6a3e 0OCHOBHOIO
obuero obpasoBaHusl.

BrubnuoteyHbin poHa MoxeT ObiTb AONOMNHEH SHUMKNONEeANSIMU, CNPaBOYHUKaMMU,
Hay4YHOM M HAY4YHO-MONYNAPHOM NUTEPaTYpPOn U APYrMMU NOCOBMAMM MO XUMUN.

PekomeHngyemas nutepartypa:
[ns oby4varowmxcs:

1. Xumums. 10 knacc. YyebHuk. basoBbin ypoBeHb / [abpuensaH O. C, Octpoymos .
I, CnagkoB C. A.— M., 2023.

2. Xumusa. 11 knacc. YyebHuk. basosbi yposeHb / abpuensaH O. C, Octpoymos W.
I, CnagkoB C. A.— M., 2023.

3. Xummsa. YuebHuk pgna 10 knacca ob6uweobpasoBaTefibHbIX YYPEXOEHUN.
MpodunbHbIN ypoBeHsb / HosowmHcknin U. U., HoBowwnHckasa H. C. — M.: OO «TW[
«Pycckoe cnoeo — PC», 2008. — 424 c.

4. Xumma. YuebHuk gna 11 knacca obuweobpasoBaTenbHbIX YYPEXOEHUN.
MpodunbHbIN ypoBeHsb / HosowmnHckmnin . U., HoBowwnHckas H. C. — M.: OO «TW[
«Pycckoe cnoso — PC», 2009. — 176 c.

Onsn penoaaBaTtend

1. YepHukosa, H. 0. Xumusi B 4OCTYNHOM U3NoOXeHun: ydebHoe nocobue gns cno /
H. KO. YepHukoBa. — 2-e n3g., ctep. — CaHnkT-leTepbypr: JlaHb, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TeKCT: 9neKTPOHHbIN // JlaHb: 3NEKTPOHHO-
6ubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/195532 (mata
obpaiuenunsa: 17.07.2023). — Pexum goctyna: onst asTopus. Nonb3oBaTenen.

2. lycesa, E. B. Xumusa ana ClO: yyebHo-meToaudeckoe nocobue / E. B. INycesa,
M. P. 3uraHwwuHa, . W. KynukoBa. — KasaHb: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TeKCT. 3aNeKTPOHHbIN // JlaHb: 3nNekTpoHHO-bubnnoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/196096 (pnata ob6paweHus:
17.07.2023). — Pexwum gocTyna: ans aBTopus. nonb3oBaTtenen.
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3. 3 labpuensaH O.C. Xumus B TecTax, 3agayax, ynpaxHeHusax: y4eb. lNMocobue ans
CTyA. cpeq. npod. y4ebHbix 3aBegeHun / O.C. Mabpuensat, I'.I. JlbicoBa — 5-e nag.

— M.: UspaTenbckui ueHTp «Akagemus», 2010.

4. abpuensH O.C. NMpakTukym no obLien, HeopraHNYECKON U OPraHNY4eCcKON XUMUN:
yyeb. nocobue ana ctyn. cpen. npod. yveb. 3aBepeHun / abpuensH O.C.,
OctpoymoB W.I'., OopocdeeBa H.M. — 2-e mn3g. - M.: UN3gatenbcknin LeHTpP

«Akagemusa», 2010.

MHdopMaLmnOHHbIe aNeKTPOHHO-06pa3oBaTenbHble pecypcbl (UHTepHeT-
pecypchbl):
. www.lib.vsu.ru — 3HB BI'Y
. www.pvg.mk.ru - Onumnuaga «lNokopu BopoObeBbl ropbi»
. www.hemi.wallst.ru — O6pasoBaTenbHbIN CauT NS LWKOSTIbHUKOB «XUMUSA»
. Wwww.chem.msu.su — OnekTpoHHasa GubnmoTeka No xmuMmmm
. www.enauki.ru — HTepHeT-nsgaHvne ang yumntenen «ECtecTBeHHble HayKkn»
. www.hvsh.ru — XXypHan «Xnmus B LLKone»
. www.chemistry-chemists.com — QNeKTPOHHbIV XypHan «XUMUKU U XUMUS» 8.
ONEKTPOHHbIN KypC MO AUCLMNNNHE Ha nopTane «OQNEKTPOHHbIN YyHUBepcUTeT
Bl'Y».
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