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1. MOACHUTEJIbHAA 3AMNMUCKA

Mporpamma  obwieobpasoBaTenbHOM  y4ebHOM  AUCUMMNNUHBLL  «XUMUSA»
npeaHasHayeHa AnNsa u3dydeHuss B obpasoBaTenbHbIX OpraHuM3auusx, peanuayrLmx
obpasoBaTenbHy Nporpammy cpegHero obuero obpasoBaHus B npegeniax 0CBOEHUS
OCHOBHOW npodyeccnoHanbHon obpasoBaTtenbHon nporpammbl CMO (OMOIM CrO) Ha
6a3e ocHOBHOro obuiero obpasoBaHnsa Npu NOLArOTOBKE CNELNanMCToB CPeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
o6pasoBaHus, NpeabsaBNAeMbIX K CTPYKTYpe, COAEPXKaHUI0 U pesynbTaTtam OCBOEHUSA
y4ebHON AaucuMninHbl, € y4eToMm [lpumepHOM OCHOBHOM 06Leobpa3oBaTenbHOM
nporpamMmbl cpeaHero obuero obpasoBaHus.

CogaepxaHune nporpaMmmbl obLieobpasoBaTesnibHON y4eOHOM ANCLMNITUHDI
«XUMUA» HaNpaBreHo Ha OOCTWXKEHNE CrefyowWwmnxX Luenen:

- oopMMpoBaHMNe y 00y4aoLNXCA YMEHNSA OLEeHNBATb 3HAYMMOCTb XMMUYECKOro
3HaHWA NS Kaxgoro 4Yenoseka;

- opmmpoBaHMe  npeacTaBfieHUN: O  XMMUYECKOW  cocTaBnswowen
€CTECTBEHHOHAY4YHOW KapTUHblI MUpa, POSiM XUMUU B MO3HaAHUW ABMAEHUA NpUpoAdbl, B
POPMMPOBAHNN MbILLIIEHMS N KYNbTYPbl JIMYHOCTU, €€ PYHKLMOHANbHOW rPaMOTHOCTH,
HeobxooMMOW ANSA pelleHns npakTUYeckux 3ajad v dkonormyeckn o6OCHOBAHHOro
OTHOLLIEHMS K CBOEMY 340POBbIO 1 MPUPOAHOW Cpeae;

- pa3BuTne y oby4varoLlmMxcsa yMeHun pasnuyatb akTbl U OLEHKU, CpaBHUBATb
OLEHOYHbIE BbIBOAbBI, BUAETb UX CBSA3b C KPUTEPUSIMU OLEHOK U CBA3b KPUTEPUEB C
onpeaeneHHon CUCTEMON LileHHOCTEN, hopmMynupoBaTb M 060CHOBLIBaTb COOCTBEHHYHO
No3MLNIo;

- npuobpeTeHne obOy4valowmMmMmca onbiTa pasHoobpasHoONM L[eATEenbHOCTY,
MO3HaHMSA U CaMOMO3HaHWUS; KINOYEBbIX HABbIKOB, MMEKLNX YHUBEpPCarbHOe 3HavYeHue
ONA  pasnuyHbiX BWOOB [OEATENbHOCTU (HaBbIKOB pelleHus npobrem, NpUHATUS
peLleHnn, noncka, aHanmsa n obpaboTkn MHopMaunmn, KOMMYHUKATUBHbBIX HABbIKOB,
HaBbIKOB W3MepeHun, coTpygHudecTBa, GesonacHoro obpalleHus ¢ BellecTBamu B
NMOBCEAHEBHOM XXWU3HN).

1. OBLUAA XAPAKTEPUCTUKA

OcCHOBHbIMM MpoBrnemMamMu XMMUKN ABNSAIOTCA U3YyYEeHWe cocTaBa U CTPOEHMS
BELeCTB, 3aBUCMMOCTU WX CBOWCTB OT CTPOEHWUHA, KOHCTPyMpOBaHWE BeELEeCTB C
3alaHHbIMX CBOWUCTBaMU, UccnenoBaHue 3aKOHOMEPHOCTEN XMMUYECKUX NpeBpaLleHui
M nyTenm ynpasneHUs UMK B UEenaX MofnyyYeHWs BeLLeCTB, MaTepuanos, 3SHEPruu.
CoaepxaHne AUCLMNIMHBLI CTPYKTYPUPOBAHO MO NsATM Grokam: MeToAbl MO3HaHWsS B
XUMUK; TEOPETUYECKME OCHOBbI XUMUUW; HEOPraHN4eckas XMMmNs; opraHmyeckas Xumus;
XUMUS U XKU3Hb.

B ocHoBy nporpamMmbl NOMOXeEH MPUHLMN pasBuBatoLLlero obyyeHus. Nporpamma
onupaeTcsa Ha maTepuarn, u3ydeHHbln B 8—9 knaccax, No3TOMy HEKOTOpble TeMbI Kypca
paccMmaTpuBaloTCs MOBTOPHO, HO YXe Ha 6onee BbICOKOM TEOpPETUYECKOM YPOBHE.
Takon nogxon no3sonseT yrnybnate n passBmBaTb NOHATUE O BELLECTBE N XMMUYECKOM
npouecce, 3akpennaTb NPOMAEHHbIN MaTepuan B akTUBHOM NaMATU yYalLMXCs, a Takke
COXPaHATb NPEEMCTBEHHOCTb B npouecce 0byyeHus.

Mporpamma obecneymBaeT CO3HaTeNbHOE YCBOEHWE YYalUMUCH BaXKHEWLLMX
XUMUYECKMNX 3aKOHOB, TEOPUI U MOHATUI; (POPMUPYET NpeacTaBieHne O posiv XMMumn B
pasBMTUM pa3HoOOOpa3HbIX OTpacnen nNpPou3BOACTBA; 3HAKOMWUT C BeLlecTBaMMu,
oKpyXawwumn 4yernoseka. [lpy 3TOM OCHOBHOE BHMMaHWe yOenseTcs CYLWHOCTU
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XUMUYECKNX peakuMn M MeTodaM WX OCyLeCTBfEeHUs, a Takke crnocobam 3aliuTbl
OKpy>KaroLleun cpeabl.

Kypc xumumn ob6obwaetr u pacwmpseT 3HaHMA O CTPOEHUMM W CBOWCTBAXx
HeopraHmyeckux BellecTB. B HeM msnaratoTca OCHOBblI 0OLWENn XMMWUWN: COBPEMEHHbIE
npeacTaBneHnss O CTPOEHWM aTtoma, MNpupoAe W CBOWCTBAxX XMMUYECKOW CBS3M,
OCHOBHblEe 3aKOHOMEPHOCTM MNPOTEKaHMA XMMUYECKMX MnpoueccoB, obuime CBOWCTBA
CNOXHbIX HEOpraHMYeckux BELLECTB, HEMETansIoB U METansfoB, Hay4YHble MPUHLMNbI
XMMUYECKOro NPOU3BOACTBA, HEKOTOPbIE acnekTbl OXpaHbl OKpyXXalLlen cpeabl N pag
Apyrmx Tem, Bxoaswux B PegepanbHbli KOMAOHEHT roCyAapCTBEHHOro craHgapTa
obLero obpasoBaHUs NO XUMUMN.

B uenom y4yebHasa gucuunnuHa «Xumusiy, B COAEPXKaAHUW KOTOPOM BeAyLLUM
KOMMOHEHTOM SIBMISIOTCS Hay4Hble 3HaHWUS M Hay4YHble MeToAbl MO3HaHWs, No3BonsaeT
copmupoBaTb Yy 0OyYaloLMXCH LENOCTHY €eCTeCTBEHHO-HaYyYHyl0 KapTuHy Mupa,
NpobyauTb Yy HUX 3MOLMOHAIIbHO-LLEHHOCTHOE OTHOLLEHME K M3y4yaeMoMy maTepwuany,
FOTOBHOCTb K BbIGOpY AEVCTBUIA onpedenieHHON HanpaBneHHOCTU, YMeHUe KpUTUYECKM
oLEeHMBaTb CBOMU U YyXXne AeACTBUS U NOCTYMKU.

Ana opraHuM3auum BHeayaUTOPHOW CaMOCTOATENbHOW paboTbl CTyAEeHTOB
rymaHuTapHoro npodouna npencTaBreH MpUMEPHbLIN  NepedeHb  pedepaTtos,
NHONBMAOYANbHbIX NPOEKTOB.

B npouecce wu3yvyeHnss xumum BaxHO dopMupoBaTb  MH(OPMALMOHHYIO
KOMNeTeHTHOCTb  oby4varowmxcsa. [losTomy npu  opraHusaumMm  BHeaygUTOPHOM
CaMOCTOATENBHOW paboTbl aKUeHTUPYeTCs BHUMaHWe OOy4valolmMxcs Ha noucke
nHdopmaunn B UHTEpPHeTe, y4ebHOM, Hay4HO-NOMYNSPHON 1 cneumanbHOW nutepaType
C COOTBETCTBYIOLLMM OPOpMINEHNEM 1 NpeacTaBreHneM pesynbTaTos.

N3yyeHne  obuweobpasoBaTenbHOW  y4ebHOW  OUCUMNANHBL  «XUMUSA»
3aBepliaeTcs nogsegeHnemM UToroB B opMe 3a4eT C  OUEHKOW B paMkax
NMPOMEXYTOYHOM aTTecTaunn CTyAeHTOB B npouecce ocBoeHns ocHosHou OlMOIM CrNoO
C nonyyeHmem cpeaHero obuiero obpasosanus (MMNCC3).

2. OMUCAHME MECTA YYEBHOW AUCLIUMNIIMHBLI B YYEBHOM MJTAHE

YyebHasa gucumnnuHa «Xumusa» aensietcd yd4ebHbiM npegMeTom no BblGopy u3
obsizaTtenbHon npeameTHon obnactn «EctecTtBeHHble Haykn» PIOC cpegHero obwero
obpasoBaHu4.

YyebHasa pgucumnnuHa «XmMmusa» umsyyvaeTcs B 00weobpasoBaTenbHOM LMKIE
yyebHoro nnaHa OOl CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHnsa ¢ NonyyYeHnem
cpegHero obuiero obpasosanus MNMCCS.

B y4ebHbix nnaHax MMCC3 mecTo yyebHOM AncumnnmnHbl «Xummsy — B COCTaBe
obweobpasoBaTenbHbiX  y4ebHbIX AuMcuMniMH  NO  Bbibopy, OpMUpyEMbIX 13
obasaTenbHbix npeameTHbix obnacten PrOC cpegHero obuiero obpasoBaHuda, Ans
cneuynansHoctn CIMO  «3konornyeckas 6e30nacHOCTb  MPUPOAHbLIX  KOMMMEKCOB»
coumnanbHO-3KOHOMUYECKOro npodumns npodeccmoHanbHOro obpa3oBaHus.

3. PE3YJIbTATbl OCBOEHUA

OcBoeHne cogepxaHua yy4ebHOW gucumnimHbl  «Xumusa»  obecnevmBaeT
AOCTMXeHMe oby4varowmnmmncs creayowmnx pesynbTaToB:

JINYHOCTHbIX:
- YyBCTBO OPAOCTM U YBaXKEHUS K UCTOPUM U OOCTMXKEHUSM OTEYECTBEHHOM
XUMUYECKON HayKW;, XUMUYECKM TrpamMOTHOe noBeAeHne B npod)ecCuoHarbHON
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AeATenbHOCTM 1 B BbITy Npy obpalleHMn ¢ XMMUYECKUMIN BELLLECTBaMK, MaTepmnanamm
N npoueccamu;

- TOTOBHOCTb K MPOAOIMIKEHUIO 0Opa3oBaHMst M MOBbIWEHUSA KBanudukauum B
n3bpaHHOM npodbeccMoHanbHON OeATENbHOCTU U OOBbEKTMBHOE OCO3HaHWEe ponmn
XUMUYECKNX KOMMETEHLNA B 3TOM;

- YMEeHue uCcnonb3oBaTb [OOCTUXKEHUS COBPEMEHHOW XUMUYECKOW Hayku WU
XUMUNYECKNX TEXHOMNOMMIA NS NOBbILWEHNA COOCTBEHHOIO MHTENNEKTYyanbHOrO pas3BmUTUS
B BblOpaHHOM NpodeCcCnoHanbHON AEATENbHOCTY;

- C(bOpMMPOBaAHHOCTb  LEHHOCTHO-CMbICIIOBbLIX  YCTAHOBOK,  OTpaKatoLmx
NNYHOCTHbIE W  rpaXaaHCKMe no3nuun B  OEATENbHOCTU, aHTUKOPPYMNLUMOHHOE
MUPOBO33peHME, MPABOCO3HAHUE, IKOSTOMMYECKYIO KyrbTypy;

- C(POPMUPOBAHHOCTL OCHOB MPaBOBOrO MbILIEHUS W AHTUKOPPYNLUMOHHBIX
CTaHOapTOB NoBeAEHWS;

- CNOCOBHOCTb K OCO3HAHUK POCCUNCKOM rpakgaHCKOW WAOEHTUYHOCTM B
NONUKYNbTYPHOM COLMYME;

- TONepaHTHOe CO3HaHWe U NoBedeHWe B MOMUKYNbTYPHOM MUPE, FOTOBHOCTb U
CMOCOBHOCTb BECTM Ananor ¢ ApyrumMu nogbMun, 4OCTUraTb B HEM B3aMMOMNOHUMAHUS,
HaxoguTb oOWwmMe uenn W CcoTpygHuYatb AN WX  [OCTUXKEHUs, CrNOoCOBHOCTb
NPOTUBOCTOSATb naeonoruu 3KCTpEeMn3ma, HauuoHann3ma, kceHoobun,
ANCKPUMMHALMKM MO coumnaribHbIM, PefIMrMo3HbIM, pacoBbiM, HaLMOHAmNbHbLIM MpU3HaKam
N OpYrMM HeraTMBHbIM CoUMarbHbIM SBIIEHUSM;

- pacnosHaBaTb KOHMIMKTOreHHble cuTyaumMm 1 npegoTepawaTtb KOHMKTbI 40
MX aKTMBHOW pasbl, BbICTpaMBaTb AENOBYD M o0bpasoBaTenbHY KOMMYHUKALMIO,
nsberast MMYHOCTHBIX OLLEHOYHbIX CYXXOEHWUNA.

MeTanpeaMeTHbIX:

- UCMomnb3oBaHWE pasnUyYHbIX BMAOB MO3HaBaTENbHOW OEATENbHOCTU U
OCHOBHbIX WHTENMEeKTyanbHbIX onepaumi (NOCTAHOBKM 3agayun, opmMynmMpoBaHUsN
rMnoTes, aHanu3a U CuMHTe3a, CpaBHeHusi, 0600LLeHns, cucTtemaTmnsaunn, BbiBNEHNS
NPUYNHHO-CNEACTBEHHbIX CBA3EN, Noucka aHanoros, (oopMynmMpoBaH1s BbIBOAOB) AN
pelleHns MOCTaBfEHHON 3adayv, TMpPUMEHEHNE OCHOBHbIX METOOOB MNO3HAHUS
(HabntogeHus, Hay4YHOro aKCnepuMeHTa) Ans U3y4eHUs pasnnyHbiX CTOPOH XMMNYECKMX
0OBHEKTOB M MPOLIECCOB, C KOTOPbIMM BO3HWKAeT HeObXOOMMOCTb CTankmBaTbCs B
npodeccmnoHanbHon cdepe;

- UCMomnb3oBaHWE pPasfnU4YHbIX WCTOYHWMKOB AN  MNONYYEHUS XMMUYECKOW
MHpopMaunn, yMeHue OLEeHUTb €ee [OOCTOBEPHOCTb AN AOCTUXKEHUS XOpPOLUMX
pe3ynbTaToB B NpodeccnoHanbHon cepe;

- BNageHue A3blKOBbIMW CPpeacTBaMM, B TOM YUCIE U A3bIKOM XUMUW— YMEHUne
SICHO, NIOFMYHO U TOYHO M3raraTb CBOK TOYKY 3PEHUS, UCNOMb30BaTb aJeKBaTHble A3bl
KOBble CpeAcTBa, B TOM 4YUCME U CUMMBOSbHbIE (XMMUYECKME 3HaKu, chopmynbl u
ypaBHEHUS).

npeaMeTHbIX:

- c(bOpMUPOBAHHOCTL NpeaCcTaBNeHn 0 MecTe XMMUN B COBPEMEHHON Hay4YHON
KapTMHe Mupa; MNOHUMaHWe ponn XM B POPMUPOBAHUKM  Kpyrosopa U
PYHKLNOHANTbHOW rPaMOTHOCTM YeroBeKa ANs peLleHns npakTu4eckux  3ajau;

- BnageHue OCHOBOMONAarawWMMN XUMUYECKUMU MNOHATUSMU, TEOPUAMMN,
3aKOHaMW N 3aKOHOMEPHOCTAMM;  YBEpPEeHHOe  MONb30BaHWe  XUMWUYECKOW
TEPMUHOSIOIMEN Y CUMBOJSINKOW;

- BrlageHue OCHOBHbIMW MeTOA4aMW Hay4yHOro MO3HaHUs, UCMNOSIb3yeMbiMU B
XUMuKn:  HabnogeHnem, OonucaHuem, WU3MepeHueM, IKCMEPUMEHTOM; YMeEHue
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o6pabaTbiBaTh, 00BACHATL pe3ynbTaTbl NPOBEAEHHbIX OMbITOB M AenaTbh BbIBOAbI;
FOTOBHOCTb ¥ CNOCOBHOCTb NPUMEHATH METOAbI MO3HAHUA NPU PELUEHUN NPaKTUYECKNX
3apay;

- CCbOPMUNPOBAHHOCTb YMEHUSA AaBaTb KONMUYECTBEHHbIE OLIEHKU N NPOU3BOANTb
pacyeTbl N0 XMMUYECKUM (pOopMySiaM U YpaBHEHUSM;

- BnageHwe npasunamum TexXHWKM 6Ge3onacHOCTU nNpu  MCNONb30BaHUN
XUMUYECKNX BELLECTB;

- C(bOPMMPOBAHHOCTb COOCTBEHHOW MO3MUMN MO OTHOLUEHMIO K XMMWYECKOW
MHopMaLnK, NosTly4aemMomn U3 pasHbIX NCTOYHUKOB.

CTyneHT Ha 6a30BOM ypOBHE HayunUTCS:

- packpblBaTb Ha npuMmepax posfib XMMuM B POPMUPOBAHUN COBPEMEHHON
Hay4YHOMW KapTMHbI MMUpa U B MNPaKTUYECKOM AOEATENIbHOCTM 4ernoBeka, B3anMOCBSA3b
MeXay XMMMen n opyrmmm eCTeCTBEHHbIMWN HayKaMu;

- yCcTaHaBnuBaTb MNPUYMHHO-CNEACTBEHHbIE CBSA3N MeXdy CTPOEHMEM aTOMOB
XUMUYECKNX INIEMEHTOB WU NEPUOANYECKMM U3MEHEHMEM CBOWUCTB XMMUYECKMX
3TEMEHTOB N UX COEANHEHU B COOTBETCTBUN C NMOMOXEHNEM XUMUYECKNX 3NIEMEHTOB B
nepuoanyeckon cucteme;

- aHanuanpoBaTb COCTaB, CTPOEHMNE U CBOMCTBA BELLECTB, NPUMEHSS NONOXEHUS
OCHOBHbIX XMMWYECKMX TEOPUN: XMMWUYECKOTO CTPOEHUS OpPraHU4YeCcKMX COeaUHEHWN
A.M. byTtnepoBa, CcTpoeHus atoma, XUMUYECKOM CBSA3U, INEKTPONUTUYECKON
Juccoumnannm KNCNoT N OCHOBaHWUI,

- MPUMEHSATb MpaBuria CUCTEMATUYECKOW MeXOYHapOL4HOMW HOMEHKNATypbl Kak
cpencTBa pasnuyeHns n naeHTUgnKaLnm BewecTB rNo UX COCTaBy U CTPOEHUIO;

- COCTaBNATb MOJSEKYNsIpHbIE U CTPYKTYPHbIE (OOPMYSbl HEOPraHUYecKux |
OpraHM4yecknx BeLWeCTB Kak HocuTenen uHdopmauMm O CTPOEHUM BeLlecTBa, ero
CBOMCTBaxX U NPUHaAIeXHOCTU K ornpeaesieHHOMY Krnaccy COeaUHEHUM;

- 06BACHATL NpUpoAy 1 cnocobbl 06pa3oBaHUA XMMUYECKON CBA3W: KOBANIEHTHON
(monsipHOW, HEenomnapHoOW), WOHHOW, MeTannMyeckon, BOOOPOOHON - C UEnbio
onpeaeneHns XMMMYeckon akTUBHOCTU BELLLECTB;

- XapaktepusoBaTb (U3NYECKME CBOWCTBA HEOPraHUYECKUX W OpraHUYecKmnx
BELLECTB M YCTaHaBnMBaTb 3aBMCUMOCTb (OM3MYECKMX CBOWCTB BeLLeCTB OT Tuna
KPUCTaNNNYEeCKON PELLETKY;

- Xapaktepu3oBaTb 3aKOHOMEPHOCTU B W3MEHEHUN XUMUYECKUX CBOWCTB
NPOCTLIX BELLECTB, BOOOPOAHbLIX COEANHEHWI, BbICLLUMX OKCMAOB N TMOPOKCUOOB;

- YMEHue ycTaHaBnuBaTb 3aBMCUMOCTb CBOWCTB U MPUMEHEHUSA BaXXHEWMLLMX
OpPraHM4YecKknx CoeauMHEHUA OT UX XUMUYECKOrO CTPOEHMsl, B TOM u4ucne wu
0OYCNOBMNEHHbIX XapakTepoM 3TOro CTPOEHUSA (MpeaesibHbIM UM HenpenesnbHbIM) 1
HannuMem (PyHKUMOHAnNbHbIX rpynn;

- YMEHMe onucbiBaTb KOHKPETHblE XUMUYECKME peakumn, YCroBUA UX
NpoBeAEHMA U YNPaBNEeHNS XMMUYECKUMM NpoLeccamu;

- yCTaHaBnMBaTb 3aBUCMMOCTb pPEaKLUMOHHOM CMNOCOBHOCTU OpraHUYecKmnx
COeAMHEHW OT XapakTepa B3aMMHOr0 BfWSIHUS aTOMOB B MOJIEKyNax C Lernbio
NPOrHO3NPOBaHUSA NPOLYKTOB peakunu;

- yCTaHaBnMBaTb 3aBUCUMOCTb CKOPOCTU XMMMWYECKOW peakuun uU CMeLLEeHMUs
XUMWYECKOrO paBHOBECUSI OT pasfn4dHbiX (PakTopoB C Uenbi onpeaeneHus
ONTMMarnbHbIX YCIOBUI NPOTEKAHNSA XUMUYECKNX NPOLIECCOB;

- NPUBOAUTL NPUMEPbLI OKUCINTENBbHO-BOCCTAHOBUTENBHLIX peakumin B npupoae,
NPON3BOACTBEHHbIX NPOLECCaXx U XNU3HEeAEATENbHOCTM OPraHN3moB;

- NPOBOAMTL pacyeTbl HA OCHOBE XUMWNYECKNX (DOPMYI U YPaBHEHUN XUMUYECKNX
peakuum C ucnonb3oBaHMEM (U3NYECKNX BENUYMH, XapakKTEPU3YHOLMX BELLECTBa C
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KONMYEeCTBEHHOW CTOPOHbLI: Macchbl, o6bema (HopmarnbHble YCroBMKS) ra3oB, KONnM4ecTea
BELLIECTBA; UCNOMb30BaTb CUCTEMHbIE XUMWYECKME 3HAHUA ONS NPUHATUSA pELLEHU B
KOHKPETHbIX )XU3HEHHbIX CUTYauusX, CBA3aHHbIX C BeLLecTBaMu N NX NPUMEHEHUEM;

- XapakTtepusdoBaTb 0OLUME CBOWCTBA, MOMyYeEHME U MNPUMEHEHUNE W3YYEHHbIX
KNaccoB HEOPraHNYECKMUX U OPraHNYEeCKNX BELLLECTB N UX BaXKHENLLNX NpeacTaBUTeneun;

- onpefenaTb UCTOYHUKM XMMUYECKOW MHopmaumm, nonyyatb €€, npoBoauTb
aHanus, n3rotasnmeaTb UHPOPMALMOHHBLIN NPOAYKT N NPeaCcTaBNATb €ro;

- KPUTUYECKM OLEHMBATb W MHTEPNPETUPOBATb XUMWUYECKYHD WHOpMaLnio,
cogepxallytocsa B COOOWEeHMAX CcpeacTtB  MaccoBOM  MHpopmauun, pecypcax
MHTepHeTa, Hay4HO-MONYNSPHbIX CTaTbAX C TOYKM 3PEHUS €eCTeCTBEHHOHAY4HOW
KOPPEKTHOCTU B LENsX BbIABNEHUS OWMOOYHbIX CyXOAeHUA U opMUMPOBaHNS
cODOCTBEHHOW NO3NLINK;

- yCTaHaBnvBaTb B3aMMOCBA3M Mexgy daktamv W Teopuen, MPUYMHON WU
cneactBneM npu aHanuade npobreMHbIX cuTyauum m 0BOCHOBaAHUM MNPUHUMAEMbIX
peLleHnin Ha OCHOBE XUMWYECKNX 3HAHWUM;

- YMeHue nonb3oBaTbCs 0b6dA3aTefibHbIMM  CNpPaBOYHbIMM  MaTepuanamu
(nepuogmnyeckon cuctemon xmmmdeckmx anemeHtoB . N. MeHpeneea, Tabnuuen
pacTBOPMMOCTU,  SNEKTPOXMMUYECKUM  PSOOM  HamnpsbkeHWn  MeTannoB, psaom
3NEeKTPOOTPULATENBHOCTM) AN XapakTepUCTUKN CTPOEHUS, COCTaBa U CBOMCTB aTOMOB
XUMUYECKNX 3remMeHToB |—IV nepuogoB n o6pasoBaHHbIX UMW MPOCTbIX U CROXHbIX
BELLeCTB;

- NPOrHO3MpPOBaTb CBOMCTBA HEN3YYEHHbIX BELLLECTB NO aHarormm co CBOMCTBaMU
N3YYEeHHbIX HAa OCHOBE 3HaHUS XMMUYECKUX 3aKOHOMEPHOCTEMN;

- CaMOCTOATENbHO NPOBOAUTbL XWUMMUYECKUA IKCMNEPUMEHT W Habnwoaatb
OEMOHCTPAaLMOHHbBIA 3KCNEePUMEHT, (bUKCUpoBaTb pesynbTaTbl U AdenaTb BbiBOAbI Y
3aKII0YEHMS MO pesynbTaTam;

4. COJEPXXAHUE PABOYEN NPOrPAMMbI

BBepneHue

HayyHble MeTodbl NO3HaHUSA BELLEeCTB U XMMWYECKUX ABMeHUn. Ponb akcnepvMmeHTa u
Teopun B XMMun. 3HaveHne xmmum npu ocsoeHuun npodpeccun CIO u cneumanbHocten CIMO
coumarnbHO-3KOHOMUYECKOro Npoduns NpogeccnoHanbHOro obpasoBaHus.

1. OpraHnyeckas xumus

1.1. NMpepmeT opraHn4yeckom xXummn. Teopmsa CTPoOeHUA opraHNYeCcKux

coeAiHeHUN

MpepomeTr opraHnyeckon xumuun. [loHATME 06 oOpraHMYyeckom BellecTBe U
OpraHMYecKon XMMun, e€ pasBuTME U 3HaAYEHNE B NOSyYEHMN HOBbIX BELLLECTB U MaTepranos.

Teopusa cTpoeHuss opraHuydeckux coepumHeHun A. M. BytnepoBa. [lpeanocbinku
co3gaHua Teopumn ctpoeHusi. OCHOBHblE MONoOXeHusa Teopunm ctpoeHua A. M. Bytneposa.
XvMnyeckoe CTpoeHMe W CBOWCTBa oOpraHuyeckux BewectB. [loHaTne o6 wn3omepuu,
BarieHTHOCTWN, FOMOSIOrMYECKOM PSIAE U FOMOSIOrMYeCcKon pasHoCcTU. CTPYKTypHble hopMynbl —
NnosfHble N COKpalléHHble. [lpocTble (OAMHapHbIe) U KpaTHble (4BOWHbIE U TPOWHbIE) CBA3WN.
B3anmHoe BnunaHne aTomMoB B Moriekyrne. Cnocobbl OTOOpaXkeHWss CTPOEHUSt MOINEKyIbl
(dbopmynbl, Mmogenn).

Knaccudmkauma opraHmuyeckux coeauHeHumn. Knaccudmkaums opraHn4eckmux
BELEeCTB B 3aBMCUMOCTM OT CTPOEHMUS yrnepoaHon uenn. MNMoHaTne yHKUNMOHANbHOW rpynnbl.
Knaccudpukaumsi opraHn4eckmx BeLecTB no Tuny yHKLUNOHaNbLHOM rpynnbl.

OcHOBbI HOMEHKNaTypbl OpraHM4YecKux BelecTB. TpuBMarnbHble Ha3BaHUS.
PaunoHanbHasi HOMeHknaTtypa Kak npegwecteeHHnua HomeHknaTtypbl IUPAC. HomeHknaTypa
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IUPAC: npuHUunbl 0O0pa3oBaHUA Ha3BaHWA, CTApPLUMHCTBO (PYHKUMOHANbHBIX rpynn, wux
obo3HayeHune B Npedmkcax u cyurkcax HazBaHUn OpraHNYEeCKMUX BELLECTB.

1.2 NpepenbHble yrinesoaopoabl

MpepenbHble yrneBoaopoAbl - ankaHbl. [MoHaTue 06 yrnesogopogax. OcobeHHOCTH
CTPOEHUs npefenbHbIX  YrneBoAopoaoB. AnkaHbl Kak NpeacTaBUTeENn  NpeAenbHbIX
yrnesogoponoB. MeTaH 1 aTaH — npocTenume npeacraBuTenn ankaHoB. fomMonormyeckun pag
n obuwaa dopmyna ankaHoB. CTpyKTypHas usomepusa (M3oMepust YrnepogHon uenn).
LinknoankaHbl. AnknnbHble pagukansl. HomeHknatypa ankaHoB. dusnyeckne CBOMCTBA.

XMMMyeckue CBOMCTBA arnkaHoB. Peakuuum OKUCNEHUs, peakuun 3amMeLleHus
(ranoreHnpoBaHue), peakuun un3oMepusaumn, peakuuMst pasnoXeHWs MeTaHa, peakuns
OernapupoBaHus 3TaHa, TepMMYEecKoe npeBpaLleHne ankaHoB, KOHBEPCUS MeTaHa.

MpumeHeHue M cnocobbl nonyyeHus ankaHoB. O6nacTn NpMMEHEHUs ankaHoB.
MpoMblWweHHbIE CNOCOObLI MOMyYEeHMST ankaHoB: MNOSyYEHWE W3 NPUPOLHbIX WCTOYHMKOB,
KPEKUHI napaduHOB, NOfy4YeHne CUHTeTUYecKoro 6eH3nHa, rasmdukaumsa yrns, ruapmpoBaHne

ankaHoB. JTabopaTopHbie cnocoo6bl nony4yeHuns ankaHoB: CcuHTE3 Biopua,
D,eKap6OKCVIJ'IVIpOBaHVIe, rmaponna Kap6wqa aJTlOMUHNA.
[emoHcTpaumn

Moaenu MOneKyn MeTaHa, Apyrnx arikaHoB, pa3iiniHbIX KOH(bOpMaLI,I/IIZ LMKIorekcaHa.

1.3 HenpepenbHble yrinesoaopoAabl: arnkeHbl, ankagueHbl, ankusbl

AnkeHbl. QNEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHNE MOMEKYNbl 3TUNEHA U ankeHoB.
Fomonornyeckni psig 1 obwan dopmyna ankeHoB. N3omepuss 3TUNEHOBLIX YrneBogopPOaOB:
MEXKNaccoBasl, YrnepooHOro ckerneTa, MOSIOKEHUS KpaTHOM CBs3W, reoMeTpuyeckas.
OcobeHHOCTN HOMEHKNAaTypbl 3TUMEHOBbLIX YrNeBO4OPOAO0B, HA3BaHUA BaXKHENLLNX paanKarnos.
duanyeckme cBoncTBa ankeHoB. [lonyyeHne u npumeHeHue. Peakuun aernapvpoBaHus U
KPEKMHra ankeHoB. XMMUYECKMEe CBOWCTBA: peakuun rMapupoBaHWs, ranoreHMpoBanHus,
rmgpartaumm, OKUCNEeHNs 1 NonumMepusaunm.

AnkagueHsbl. [MoHATME U Knaccudukaumsa OMEHOBbLIX YrNEeBOAOPOAOB MO B3aMMHOMY
pacrnonoXeHnto  KpaTHbIX cBA3eM B Monekyne. OcCoBGEHHOCTM  3MEKTPOHHOroO MU
NPOCTPAHCTBEHHOrO  CTPOEHUSI  COMPSHKEHHbIX  AMEHOB.  HomeHknatypa  AMEHOBbLIX
yrnesogoponoB. OCo6EeHHOCTN XMMMUYECKMX CBOWCTB COMPSPKEHHbIX AUEHOB Kak CriefcTBue ux
3NEKTPOHHOro ctpoeHus. Peakuun 1,4-npucoegunHenuns. Monumepusauma gueHoB. Cnocobbl
nony4eHns OUeHoBbIX yrnesogoponos: pabotbl C. B. Jlebepesa, germapupoBaHue ankaHoB.
[Mony4yeHne CUHTETMYECKOro Kayvyka 1 pe3uHbl

AnNKWHbI. DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOeHMe aueTuneHa. [omonornyeckumn
psa v obwas dopmyna ankMHoB. HoMeHknatypa aueTuneHoBbIX yrrneBogopoaoB. VMsomepus
MEXKIaccoBas, YrnepogHOro CKeneta, NONOXeHUs KpaTHOM CBA3N. Puanyeckne n xmMmmyeckmne
CBOWNCTBA: peakuuMnm rMapvpoBaHuWs, raroreHMpoBaHus, rmgporanoreHMpoBaHue, rvuapatauun
(peakums Kyueposa), ropeHusi. [NonyyeHne n npumMeHeHue.

XuMnyeckmue CBOMCTBA U nMNpuUMeHeHue ankuHoB. OcoOeHHOCTU  peakuumi
npucoeavHeHns Mo TPOWHOW yrnepoa-yrnepogHon ceaAsn. Peakumss Kyyeposa. [lpaBuno
MapkoBHMKOBa MPUMEHUTENBHO K aueTuneHam. [logBMXHOCTb aToma Bogopoda (KUCMNOTHble
cBoncTBa ankvHoB). OkucneHne ankuHoB. Peakuusa 3enuHckoro. MNMpuMeHeHne aueTuneHoBbIX
yrnesogoponos. NonuenHunaveTar.

HemoHcTpaumn

Mogenu Mmonekyn CTPYKTYPHbIX Y NPOCTPaHCTBEHHbIX N30MEPOB arkeHOB U ankaaMeHoB
N ankunos.

1.4 ApomaTuyeckue yrrnesogopoabl
FomMonoruyecknn pag apeHoB. beH3on kak npeactaBuTenb apeHoB. ObpasoBaHue
apomaqueCKon cuctembl. [omonoru 6eH30na, nx HOMEHKNnartypa, o6maﬂ (bopmyna.
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HomeHknaTypa Ans AuM3amelleHHblX npou3BoaHbix ©OeH3ona: opTo-, MeTa-, napa-
pacrnonoxeHwe 3amecTtutenen. dmsnyeckme CBOWCTBaA apeHOB. Tonyon: CocTaB, CTPOEHME,
duanyeckne CBOWUCTBA, NOMyvyeHME WU MpuUMeHeHue. [eHeTudeckas CBA3b YrNeBOAOpPOOOB,
npuHagnexallunx K pasnmyHbiM Krnaccam.

Xumunyeckune cBomctBa apeHoB. [lonyyeHne GeH3ona (Tpumepusaums aueTuneHa,
JerngpvpoBaHue  ankaHoB,  gerMapuypoBaHuMe  UuknoankaHoB).  [pumepbl  peakuun
ANEKTPOUNBHOrO 3aMeLLEeHUs: ranioreHMpoBaHud, ankunnuposaHus (katanumsatopbel ®puaens-
Kpadptca), HuTpoBaHusa. Peakumu ruapvpoBaHnst 1 npucoeamnHeHmns xnopa kK 6eHsony. Peakuns
OKUCNEHMUA.

HemoHcTpauum

Mogenu monekyn 6eH3ona n ero roMosnoros.

1.5 NMpupoaHblie UICTOYHUKU YyriieBoAOpPOaAOB

Hed1b. HaxoxgeHve B npupofe, coctaB n usnyeckne csonctea HedpTn. TonnmeBHO-
3HepreTuyeckoe 3HayeHne HedTu. [lpombiwneHHas nepepaboTka HedTn. PekTndumkaums
HedTK, OCHOBHble pakuun ee pasgeneHus, ux ucronb3oBaHue. BTopuyHas nepepabotka
HedpTenpoaykToB. PekTudukaums masyta npyv yMeHbLUeHHOM  faBneHun.  KpekuHr
HeTenpoayKToB. AnkunvpoBaHue HenpeaernbHbIX yrnesofopoaoB. PedopmuHr
HedpTenpoaykToB. KayecTBo aBTOMOOUIbHOro Tonnuea. OKTaHOBOE YKCHIO.

MpupoaHbIM M nNonyTHbIN HedTAHOU rasbl. CocTaB NPUPOAHOro rasa, ero
HaxoxgeHve B npupoge. Npenmyllectsa npupogHoOro rasa kak tonnmea. XvMmuyeckas
nepepaboTka NpPUPOOHOro rasa: KoHBepcusi, nuponu3. CuHTes-ra3 u  ero
ncnonb3oBaHue.

KameHHbIW yronb. Mckonaembl yronb: aHTpauuT, KaMeHHbIn, Oypbin. KokcosaHue
KameHHoro yrns. KokcoBbIi ra3, amMmuavHas BOAa, KaMeHHOYroribHasi CcMona, KOKC.
Masndukauma n katanuTnyeckoe rmapupoBaHne KaMmeHHOro yris.

1.6 CnupTtbl. ®eHon

CtpoeHune un knaccudcdukaumsa cnuptoB. Knaccucpukaumsa cnuptoB Mo Tuny
yrneBogopoaHOro pagnkana, Yicny rmapoKCunbHbIX rpynn U TMNy atoma yrnepona, CBA3aHHOro
C TUOPOKCUMNBHOW TPYNnon. 3MEeKTPOHHOE W NPOCTPaHCTBEHHOE CTPOEHUEe TMAPOKCUITbHON
rpynnel. BrnvsHue cTpoeHus cnvpToB Ha WUX dwuaundeckne cBorcTBa. MexmonekynsapHas
BOOopoaHas CBA3b. ['omMonorMyeckun pag npegenbHbiX 0gHOATOMHbIX CnMpPTOB. N3omepus un
HOMEHKNaTypa ankaHoB, ux obwas gopmyna. Cnocobbl Nony4yeHnss CNMpToB.

Xumunyeckue cBoucTBa cnupToB. PeakumoHHass cnocobHOCTb  npedenbHbIX
OOHOATOMHbIX  cnupToB. CpaBHEHUEe  KUCIOTHO-OCHOBHbLIX CBOWCTB  OpPraHU4ecknx wu
HeopraHu4ecknx coegnHeHun, copepxawmx OH-rpynny: KACMOT, OCHOBaHUK, amMOTepHbIX
coeauHeHun (BoAabl, cnupToB). Peakuun aTepudukauuun, agerngpaTtauuu, OKUCNEHUS.
KavecTBeHHas peakumsi Ha CnvpPThbI.

MHoroatoMmHble cnupTbl. V3omepuss M HOMeHKnaTypa npeacTaBuTenen ABYX- WU
TpexaToMHbIX cnupToB. OCOBGEHHOCTU XMMUYECKMX CBOWCTB MHOrOATOMHbLIX CAMPTOB, WX
KayecTBeHHOe OOHapyxeHue. OTaenbHble nNpeacTaBUTENU: ITUNEHMNUKOMb,  TMULEPUH,
cnocoBbbl UX NONy4eHns, NpakTU4eckoe NPUMEHEHNE.

deHon. ONEeKTPOHHOE W MPOCTPaAHCTBEHHOE CTpoeHue deHona. B3anmHoe BnusiHue
apomMaTMyecKoro kKombua WM TMOPOKCUITbHOM Tpynnbl. XUMWUYECKME CBOWCTBA (deHOMNa Kak
PYHKUMS €ro XMMN4Yeckoro ctpoeHmus. Peakumm ¢ ydactnem 6eH30nbHOro konbua. lNMonyyveHue un
npyMeHeHne eHona n ero NPon3BOAHbIX.

[emoHcTpaumn

Mogenu monekyn cnupToB 1 (beHoNoB.

1.7 Anbgerngbl U KeToHbl. Kap6oHoBble KucnoTbl. CroXxHble 3coupbl



Anbgernabl M KeTOHbl. [loHATME O KapOOHUNbHLIX COeAMHEHUNAX. ONEKTPOHHOE
CTpoeHne kapOoHunbHOW rpynnbl. M3oMepus M HOMeHKnatypa anbaerngoB U KETOHOB.
dopmanbaerva u auetanbaerma ux cBoncTea n gmsnveckne cBoncTea. XMMmyeckme CBOMCTBA:
peakuun OKUCMEHNS W BOCCTAHOBMEHWS, KaYeCTBEHHble peakuun Ha anbAerngHyto rpynny.
MonyyeHne n NpuMeHeHue.

Kap6oHoBble kucnotbl. [omonornyeckuii psig npedenbHbiX  OAHOOCHOBHBIX
KapOOHOBbIX KMCIOT, UX HOMEHKNatypa u naomepusi. MexmonekynsipHble BOAOPOAHbIE CBA3N
KapOOKCUMbHbBIX TPynn, WX BAWsSHME Ha U3MYeckne CBOWCTBa KapOOHOBbLIX KWUCMOT.
MypaBbrHast 1 yKCycHasi KUCNOTbI: CTPOEHUEe, (PU3NYEeCKMe N XMMUYeckne CBOMCTBA (peakums
atepudukaumm, obwme ana knacca kucnot) CTeapuHoOBasi M ONeEMHOBaAsA KWUCIOTbl  Kak
npeacTaBMTENM BbICLLIMX KAPOOHOBBLIX KMCMOT. Mbina kak conm BbICLUMX KAPOOHOBLIX KUCMOT, UX
MOKLLIne OencTBME.

CnoxHble 3cdupbl. CTpoeHne M HOMEHKNaTypa CIOXHbIX 3(UPOB, MEXKIaccoBas
n3omepusi ¢ kKapboHoBbIMK KucnoTamu. Cnocobbl NONy4YeHUs CroXHbIX adupoB. OBpaTUMOCTb
peakuun atepudukauun n ¢akTopbl, BIMSKOLWME HA CMELlEHME paBHOBeCUA. XMMU4YECKMNe
CBOWCTBA W MNPUMEHEHME CrOXHbIX 3adunpoB. XKupbl Kak CrOXHble 3dUpbl FMULEPUHA.
KapbGoHoBble KMCMOTbI, BXOASLWME B COCTaB XMUPOB. XMMUYECKME CBOWCTBA XXMPOB: rMOponmns,
OMblIfieHNe, rugpupoBaHue. buonormyeckass ponb KUMPOB, WX UCMONb30BaHWE B ObITY MU
NPOMbILUNIEHHOCTM.

[eMoHcTpaumn

O6bemHble MoaeNn MONEKYN anbAerMaoB U KETOHOB, KAPOOHOBbBIX KACMOT U XXMPOB.

1.8 YrneBoabl

MoHaTtue 06 yrneBopax. Knaccudukaumsa yrnesogoB. MoHo-, av- 1 nonucaxapuibl,
NpeacTaBuUTENU KaxXdow rpynnbl  yrneBodoB. [NOKO3a Kak NpOCTEWLLMA  MOHOcaxapwua.
Caxaposa kak npeacTtaBuTenb aucaxapuaoB. Kpaxman u uenntonosa Kak npupoaHble
nonumepbl. CTpoeHne w©n dusndeckne cBoncTBa. XMMWUYECKME CBOWCTBA  [MHOKO3bI:
B3anmopenctene ¢ rugpokcnagom meaun (Il), okucneHnme ammmavyHbIM pPaACTBOPOM OKcuaa
cepebpa(l), BoccTaHOBNeHune, OpoXxeHWe rnoKo3bl). XMMUYECKME CBOWCTBA Kpaxmana:
rmaponun3 U KayecTBeHHasa peakumst ¢ nogom. brnonormnyeckas ponb yrnesoaoB, UX 3HaYEHVE B
KN3HU YyenoBeKa 1 obulecTsa.

1.9 AsoTcoaepxawme opraHu4eckme coegnHeHuUs

Knaccudmkauma m nusomepumsa amumHoB. [MoHsaTMe 06 amuHax. [epBrYHbIE, BTOPUYHbIE
W TpeTUYHble aMuHbl. Knaccudukaumsa ammHOB No TUMY YrneBOAOPOOHOro pagukana u vucny
aMmunHorpynn B Moriekyne. [omornorvyeckue pagbl  nNpefenbHbIX — anugaTtnyeckux wu
apomMaTU4eCKUX aMUHOB, N30MEPUSA N HOMEHKNaTypa. AMUHbI Kak OpraHM4eckMe OCHOBaHUS, NX
CpaBHeHVE C aMMWAKOM U APYrMMU HEOPraHUYeCKMMN OCHOBaHUAMWU. CpaBHEHME XMMUYECKNX
CBOWCTB anudaTuiecknx M apomaTtudeckmx amuHoB. Ob6pasoBaHne amuaoB. AHUIMHOBLbIE
Kpacutenu. NoHsATMe O CUHTETMYECKMX BONOKHAX. [onyyeHne n npumeHeHue.

AMuHOKMcnoTtbl. [loHATME 006 amMuHOKMCNOTax, WUX Knaccudukaumsa U CTPOEHME.
OnTtnyeckass M30OMepus aMUHOKMCNOT. HomeHknatypa aMWHOKUCIIOT. [1BOMCTBEHHOCTb
KMCNOTHO-OCHOBHbLIX CBOWCTB aMWHOKWUCIIOT U €€ Mpu4duHbl. bunonspHblie unoHbl. Peakuun
KoHaeHcaumu. MNMentugHasa cBAsb. MonyvyeHne aMMHOKUCAOT, X NpUMeHeHue 1 bruonornyeckas
doyHKUMS.

Benkn. benku kak npupodHble nonuMmepsbl. [lepBnyHas, BTOpUYHAs, TpeTU4Has u
yeTBEPTMYHASA CTPYKTypbl GenkoB. PubpunnsipHble M rnobynsipHble 6enku. Xunmuyeckue
cBonctBa 6GenkoB: ropeHuwe, geHaTypauus, rMApONnu3, KayeCTBEHHble (UBETHblEe) peakuumu.
Buonornyeckne dyHkunn 6enko, Mx 3HaveHuMe. benku kak kKoMMoHeHT nuwwn. lMpobnema
6enkoBOro ronogaHns u NyTn ee peLleHus.

AsoTcogepxalwme reTepouMKnuyeckme coeauHeHusi. HyknenHoBble KUCMOTbI.
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HykneuvHoBble KUCMOTbl Kak npupogHble nonumepbl. Hykneotnabl, Mx CTpOeHwue,
npumepbl. AT® n AP, nx B3anmonpeBpalleHMe U ponb 3TOro npolecca B npupoae.
MoHatne OHK u PHK. Crtpoenne [OHK, ee nepBuMyHass u BTOpPUYHAA CTPyKTypa.
Pennukauma OHK. OcobeHHoctn cTtpoenus PHK. Tunbl PHK n nx 6Guonornyeckue
dyHKUmK. MoHATHe o TponyHom Koae (kogoHe). buocnHTes 6enka B XXMBOW KeTKe.

1.10 Buonorn4yecku aKkTUBHble coeaAnHEeHUNA

ButamuHbl. MoHsTME O BuTaMMHax. Mx knaccudpmkaums m obosHadeHne. Hopma
noTpebnexHus BuTamuvHoB. BopopacTBopuMble (Ha npumMepe BuTamuHoB C, rpynnbl B u P) u
XupopacTtBopumble (Ha npumepe ButammHoB A, D n E). ABUTaMUHO3bI, TMNepBUTaMUHO3bI U
rMNOBUTAMMUHO3bI, MX NpodunakTmka.

FopMOHbLI. [loHSTME O TropMOHax KkKak OMONorMyeckM akTUBHBIX —BeLLecTBaXx,
BbIMOSHAOLWMNX SHAOKPUHHYIO PEerynsumio xusHeaesTenbHOCTU opraHnaMoB. Knaccudumkauus
FTOPMOHOB: CTEpPOWAbl, NPOM3BOAHbIE AMWHOKUCIIOT, MonunentTuaHble U 6enkoBble FOPMOHbI.
OTaenbHble NpeacTaBUTeNW: 3CTPaaNor, TECTOCTEPOH, UHCYNUH, adpeHarnuH.

JNlekapcTtBa. [NoHATME O flekapcTBax Kak XMMuoTepaneBTUYeCcKnx npenapatax. Kpatkme
NCTOPUYECKNE CBEAEHUS O BO3HUKHOBEHUW W PasBUTUM XuMuoTepanuu. pynnbl rnekapcTs:
cynbamumabl  (cTpentoumg), aHTUOMOTUKM  (MEHUUWMIIMH),  aHTUMUMPETUKU  (acnupuH),
aHanbreTMkM (aHanbrH). MexaHW3sm [OeNCTBUSI HEKOTOPbIX JeKApCTBEHHBLIX MNpenapaTtos,
CTPOEHVe MoneKyrsl, NPOrHo3npoBaHWe CBOWCTB Ha OCHOBE aHanm3a XUMWUYECKOro CTPOEHMSI.
AHTUONOTUKM, KX Knaccudumkaumsi No CTPOEHMUIO, TUMY W CNEeKTpy Aencteus. besonacHble
cnocobbl NPUMEHEHWs1, NekapCcTBEHHbIE (POPMbI.

1.11 UcKyccTBEHHbIe U CUHTETUYECKNE NONUMeEpPbI

Monumepbl. OCHOBHbIE MOHATUS XMMUX BbICOKOMOSEKYNAPHbLIX COEQUHEHUIA: MOHOMEP,
nonumep, CTPYKTYPHOE 3BEHO, CTeneHb nonumepusaunn, cpefHsas MOonekyndpHas macca.
OcHOBHble MeToAbl CUHTE3a BbICOKOMOMEKYNSAPHbIX COeAUHEHUW — nonuMmepusaums wu
nonukoHgeHcauus. Knaccudpukaums nonumepoB. KVICKycCTBEHHble MOAMMepsbl: LUennynoua,
aueTaTHbIN WENK, BUCKO3a, LennodaH. [nactmaccel. BonokHa.

CuHTeTM4yeckune nonumepsbl. [lonvvepusaumsa M MONMKOHAEHCAUUS Kak Crnocobbl
nonyyeHus nonumepoB. CUHTETMYECKMEe Kaydyku. NMonmctupon, TedfioH 1 NOANBUHUAXITOPUA
Kak npeacTtaBuTenu nnactmacc. CUHTETUYECKNE BOSOKHA: KanpoH, HEWIOH, KeBnap, NaBcaH.

2. O6wan n HeopraHM4yeckaa XMmusa
2.1 Xumunsa — Hayka o BellecTBax

CocTtaB BewecTBa. Xummyeckne anemeHTtbl. Cnocobbl CyLLEeCTBOBAHUA XMMUYECKNX
3MIEMEHTOB: aTOMbI, NPOCTLIE U CMOXHbIE BellecTBa. BellecTBa NOCTOSAHHOIO N NEPEMEHHOro
coctaBa. 3aKkoH [MOCTOSHCTBA CcocCTaBa BellecTB. BeuectBa MonekynspHoro wu
HEMOMEKYNAPHOro CTPOEHMS.

U3amepeHne BewecTtBa. Macca atomoB M Monekyn. ATOMHasd eauHWua Macchl.
OTHOCUTENbHBIE aTOMHas U MonekynapHas mMaccbl. KonvyecTBo BewlectBa M eguHULblI €ro
N3MepeHuns: Monb, MMOIb, KMOfb. Yucno Asoragpo. MonsipHas macca.

ArperatHble COCTOSIHUA BelecTBa. TBepaoe (Kpuctannuyeckoe n amopdHoe),
Xuakoe n razoobpasHoe arperatHble COCTOSIHMA BellecTBa. 3akoH ABoragpo u ero crieacTBus.
MonsipHbIn 06beM BeLlecTB B razoobpasHoM cocTosiHuM. OOGbeaMHEHHbIV ra3oBbI 3aKOH U
ypaBHeHne MeHgeneesa— KnanenpoHa.

Cmecu BewecTB. Pasnuuua wmexagy cMmecaMu UM XUMUYECKUMU  COEAUHEHUAMMU.
MaccoBas n o6beMHasn Jonm KOMNOHEHTOB CMECH.

2.2 CTpoeHue atoma

CocTtaB aToMHOro siapa. HyknoHbl: NPOTOHbI U HEUTPOHbLI. 30TOMbI N HYKNNAbI.
YcTonumBocTb aaep. [IBONCTBEHHAsA npupoaa anekTpoHa.

11



AnekTpoHHaA 06oro4yka aToMoB. [ToHATNE 06 aNEeKTPOHHOM opbuTann n 3NEKTPOHHOM
obnake. KeaHTOBble uucna: rnasHoe, opbuTtanbHoe (NOBGOYHOE), MarHUTHOE M CMNUHOBOE.
PacnpegeneHne 3neKTpOHOB MO 3SHEPreTMYecKUM YPOBHAM, MOAYPOBHSAM M opbutansm B
COOTBETCTBMM C MPUHLUUNOM HaMMEHbLUENW aHepruu, npuHuunom Maynu u npasunom yHaa.
OnEeKTPOHHbIE KOH(burypauum atoMoB XUMUYECKUX 3dnemMeHToB. [IpuHuUun HauMMeHbLuen
3Heprmn. BaneHTHble BO3MOXHOCTM aTOMOB XMMWYECKUX SNIEMEHTOB. JJEeKTPOHHas
Knaccugukauma XuUMUYECKUX IeMeHToB: S-, p-, d-, anemeHTbl. [locnegoBaTenbHOCTb
3anoriHeHUs 3NeKTPOHaMU aHepreTUYeckux ypoBHen 1 NnoaypoBHEN aTOMOB.

[lemoHcTpaumn

Mopaenu opbutanen pasnn4Hon opMsbil.

2.3 NMepuognyeckunmn 3akoH n NMeprnogunyeckas cucteMma XMMMYECKNX 3JIEMEHTOB
0. N. MeHpeneeBa

Mepunoanyeckuin 3aKkoH N cTpoeHne atoma. NaydyeHne onpegeneHnin: nepnognyecknin
3aKkoH, nepwuod, rpynna. Buabl noarpynn WM3oTtonbl. CoBpeMeHHOE MOHATUE XUMUYECKOTrO
anemeHTa. CopemMeHHas opmynumposka Neprnoguyeckoro 3akoHa. lNepuogumyeckas cucrema u
CTpoeHne atoma. PU3NYECKMIA CMbIC NOPAOKOBOrO0 HOMEpa 3fEMEHTOB, HOMEPOB TPyNnbl U
nepvoga. 3akOHOMEPHOCTU U3MEHEHUSI CBOWCTB XMMWUYECKUX 3NEMEHTOB M 0obpasyembiXx MMu
NPOCTbIX M CMOXHbIX BELLECTB Mo rpynnamM u nepuogam. MNpuynHbl UISMEHEHNA MeTanImyeckux
N HEeMEeTanmnMyecknx CBOWCTB 3fIEMEHTOB B rpynnax v nepuogax, B TOM 4ucne Gonblimx u
cBepxbonblumx. 3HadveHue lNepmnoandeckoro 3akoHa M epnoanyeckon CUCTEMbI XMMUYECKUX
anemeHToB [. . MeHaeneeBa Ans pa3sBuTuS Haykn 1 MOHUMaHUA XUMUYECKON KapTUHbI MUpa.

2.4 CTpoeHue BelecTBa

NMoHATME O XMMMYECKOW CBA3U. TuMNbl XMMUYECKUX CBA3EN. KOBaNeHTHas,
WOHHagA, MeTannuyeckas n sogopoaHas.

KoBaneHTHas xumu4yeckass cBsA3b Buabl KoBaneHTHOMW CBA3M  (NonsipHas wm
HenonsipHasa). [1Ba mMexaHu3ma oO6pa3oBaHUSA CBSA3M: OOMEHHbI U OOHOPHO-AKLENTOPHbIN.
OcHoBHbIE NapaMeTpbl 3TOro TMNa CBA3W: AfIMHA, MPOYHOCTb, Yron CBA3U UMM BaneHTHbIA yron.
OcHoOBHbIE CBOMCTBaA KOBANEHTHOW CBSA3W: HACLIWEHHOCTb, MOMNSPU3yeMOCTb U MPOYHOCTb.
Cnocob nepekpbiBaHUS 3NEKTPOHHbIX opbuTanen n knaccudukaums KoBaneHTHbIX CBS3elr Mo
3TOMY npu3Haky. KpaTHOCTb KOBaneHTHbIX CBA3EN U Knaccudukauma ux no 3ToMy NpuU3Haky:
OOVHapHble, ABOMHbIE, TPONHbIE, MOMNYTOPHLIE.

MoHHaa xumuyeckass cBA3b. KpanHun criyyar KoBaneHTHOW MOMSIpHOM CBA3W.
MexaHuam o6pasoBaHUA WOHHOM CcBA3W. [lpaBuna onpegeneHnss CTENEHU OKUCIEHMS
coeauHeHun. WoHHble KpuUCTannMyeckMe peweTkM W CBOWCTBA BELLECTB C  TakKUMMU
kpuctannamu. Knaccndukaums MOHOB MO pas3nnYHbIM NMpU3HaKam.

MeTannu4yeckas xummueckana cBA3b. OCobbIN TUN XMMNUYECKOW CBA3N, CYLLLECTBYIOLLINIA
B MeTannax u cnnabax. Ee oTnmMuus n cxoacTBo ¢ KOBanNeHTHOM U MOHHOW cBA3AMU. CBoMCTBA
MeTannuyeckon cessn. MeTannunyeckme KpucTanimnyeckne pelleTkn M CBONCTBA BELLECTB C
TakMMu Kpuctanmamu.

BopopogHas xumuyeckaa cBsA3b. MexaHuam o6GpasoBaHua Takon cBa3n. Ee
Knaccudukaums:  MEXMONEKynsipHass M BHYTPMMOJEKyNsipHasi  BOLOPOAHbIE  CBSA3MW.
MonekynsipHble KpUCTannMyeckue peLueTkn Ons 3Toro Ttuna cBasn. dusnveckne CBOMCTBA
BeLWecTB C BOOOPOOHOM CBsA3blo. buonornyeckasi porib BOOOPOOHLIX CBS3EN B OpraHu3aumm
CTPYKTYyp Omononnmepos. BnnsiHne BOAOPOOHON CBA3N Ha TEMMepaTypbl NIABNEHUS U KUNEHUS
BELLEeCTB.

Komnnekcoo6pasoBaHme. [loHATME O KOMMJMEKCHbIX coeamHeHnsix. CocTas
KOMMIIEKCHbIX ~ COeOMHEHMW.  ANropuTM  COCTaBSIEHMSI  KOMIMJIEKCHbIX  COEAMHEHWN.
KoopguMHaumoHHOe 4ucno  KommnekcoobpasoBaTens. BHyTpeHHss u  BHewHsia  cdepa
KomMnnekcoB. HomeHKnaTypa KOMMSIEKCHbIX CoeanHEHUN. NX 3HadYeHne 1 npumeHeHue.
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2.5 Nonumepsbl

Buabl nonumepoB: opraHuyeckne U HeopraHudeckue. [lonyyeHue nonMMepoB
peakuusiMM NonMMepusaumMm U NonuMKOHAeHcaumn. BaxHelwmne npeacraBuTenn nnactMacc u
BOJIOKOH, WX MOSlyYeEHWE, CBOMCTBA W MpuMeHeHue. Buabl nnactmacc: TepMonnactTuyHble U
TEpMOpeaKkTUBHblE. Pa3HOBMAHOCTM BOMOKOH: MPUPOAHbIE (KMBOTHbIE, pacTUTENbHbIE W
MUHeparbHbIE) U XUMUYECKNE (MCKYCCTBEHHbIE U CUHTETMYECKME): MMOHATME O HEeOpPraHNYEeCKMX
nonuMepax M ux npeactaButenu. CTPYKTypbl MONIMMEPOB: JNMHENHbIE, Pa3BETBMEHHbIE U
NPOCTPaHCTBEHHbIE. CTPYKTYpUMpOBaHWE TMOMUMEPOB: BYNKaHW3aUUsi kayyykoB, Ay6neHue
6enkoB, OoTBEPXXAEHWE MONIMKOHAEHCAUMOHHBIX nornvmepoB. Knaccudwukaums nonvmepoB Mo
pasnuyHbIM Npu3Hakam. MprMeHeHre nnacTMacc.

2.6 lucnepcHble CUCTEMDI.

MoHATMe o0 pAucnepcHbiXx cuctemax. Knaccudwukauma [UCNEPCHbIX CUCTEM B
3aBMCUMOCTU OT arperatHOro COCTOsIHMSA AUCMEPCUOHHON cpefbl U ANCNEPCHOW hasbl, a Takke
no pasmepy Wux 4actuy. [pybooucnepcHble CUCTEMbI: 3MYNbCUM U CYCMEH3UN.
TOHKOANCNEPCHbIE CUCTEMBI: KONOMAHbIE (301 W Tenn) U UCTUHHbIE (MONEKYNSIPHbIE,
MOJEKYNSAPHO-NOHHbBIE U MOHHbIE). Koarynsums B KONNOMOHbIX pacTBoOpax.

3HauyeHne gUcCnepcHbIX CUCTEM B XXMBOW U HEXUBOW Mpupoae U NpakTU4ecKowm
XKU3HU YemnoBeKa. OMynbCUM M CYCMEH3UW B CTPOUTENLCTBE, MULEBON U MELULUHCKON
NPOMbILLNIEHHOCTN, KOCMeTuKe. Bbuonornyeckne, MeguUUMHCKME M TEXHOMOrMYeckue 305w.
3HauveHue renen B opraHuMsauum xumBon MaTepuun. bBruonornyeckue, nuwieBble, MEOULMHCKUE,
KOCMEeTUYeCKne renu.

2.7 XuMunyeckme peakuumu

Knaccudmkauma xmuMmmyeckmux peakumm B OpraHu4eCcKom 1 HeOpraHMYeCKom XMMun.
lMoHsATME O Xummnyeckon peakumu. Peakuuu, ngyuwme 6e3 nsaMeHeHnsa KayeCTBEHHOro cocTtaBa
BELWeCTB: annotponmsauuss U msomepusauus. Peakuuun, mayuime ¢ U3MEHEHMEM cocTaBa
BELLECTB: MO YMCMY W XapakKTepy pearupylowmx M obpasylolmxcs BeWecTB (pasnoXeHus,
COEdNHEHUsl, 3aMelleHusi, OOMeHa); MO W3MEHEHWUI0 CTEMEHEN OKUCINEHUS SfIEMEHTOB
(OKI/ICJ'IVITeJ'IbHO-BOCCTaHOBVITeJ'IbHble N HEOKUCINNTEeIrIbHO-BOCCTAHOBUTEIIbHbIE peaKLI,I/IVI); no
TennoBoMy addekTy (9K30- U SHAOTEPMUYECKMNE); MO dra3e (TOMO- N FreTeporeHHLIe); NO Ha-
npasneHunio (obpaTnmble M HeobpaTMMbIe);; NO MexaHu3Mmy (pagvKarbHble, MOSEKYNSAPHbIE U
WNOHHbIE).

CKOpOCTb XMMMYECKUX peakuun. [oHAaTMe O ckopocTu peakumin. CKopocTb
rOMO- W reTeporeHHon peakuuu. JIHeprus akTmBaumn. PakTopbl, BAUAOLWIME Ha
CKOPOCTb XMMUYecKon peakuuun. [llpupoga pearnpyrowmx BellecTB. Temnepatypa
(3akoH BaHT-Topda). KoHueHTpauus. KaTtanusatopbl W Katanua: romMo- WU
reTePOreHHbIn, UX MexaHusmbl. PepMeHTbl, WX CpaBHEHME C HeopraHM4YecKUMMmn
kaTtanusatopamun. MHrmbmuTopbl. 3aBUCUMOCTb CKOPOCTU peakuui OT MOBEPXHOCTU
COMPUKOCHOBEHNA pearnpyoLnx BeLecTB.

O6paTUMOCTb XMMNYECKUX peakumn. Xmmu4yeckoe paBHoBecue. [loHsTME O
XUMWYECKOM paBHOBeCcUU. PaBHOBECHbIE KOHLUEHTpauun. JUHaMUYHOCTb XMMNYECKOro
paBHoBecusi. ®dakTopbl, BNUAKOLWME HA CMeLWeHUe paBHOBECUSA: KOHLIEHTpauus,
nasrneHue, Temnepartypa (npyHumn Jle WaTtenese).

2.8 PactBOpBDI

MoHsATHe o pacTBopax. dusnko-xummyeckas npupoaa pactBopeHnAa 1 pacTBOpPOB.
B3aVIMOLI,eIZCTBI/Ie pacTBoputennidA U pacTtBOPEHHOIo BellecTBa. PaCTBopI/IMOCTb BeLleCTB.
Cnoco0bbl BbIpaXeHna KOHUEHTpauun pacTtBOpPOB: MacCoOBadA O0JIA pacTBOPEHHOIO BeLlleCTBa
(npoueHTHas), MonsipHas.

Teopml SﬂeKTpOHVITVI‘-IeCKOVI aunccounauun. MexaHunsm aunccounaunmn BewectB C
pa3nmMyHbIMMN TUNMAaMU XUMUYECKUX CBsI3el. BKJ'IaD, PYCCKUX y4EeHbIX B pa3BuUTue I'IpeD,CTaBJ'IeHI/IVI
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06 anekTponuTuyeckon auccoumauun. OCHOBHbIE MOMOXEHUS TEOPUU INEKTPOSIUTUYECKON
auccoumnaumn. CTeneHb 3NEeKTPoOnuMTMYEecKkon auccoumaumm u dakTopbl €e 3aBUCUMOCTMW.
CunbHble 1 cpegHue aNeKTPONUTLI.

Ouccouunauma Boabl. BogopoaHeln nokasatens. Cpeda BOAHbIX PacTBOPOB 3MEKTPOMUTOB.
Peakuumn obmeHa B BOOHbIX pacTBoOpax MeKkTponmToB.

Mmaponua kak o6MeHHbIM npouecc. HeobGpaTumbii rMAPONM3 OpPraHMYECcKUX W
HeopraHM4yecknx COoeguHEHUN N ero 3HayeHue B MPaKTUYEeCKON AeaATenbHOCTU 4YenoBeka.
O6paTtumbii  rnaponuna conen. LenoyHon rmuaponms xupoB. [lpakTudeckoe mnpuMeHeHne
rmaponusa.

2.9 OKMCNUTENbHO-BOCCTAaHOBUTESNbHbIE peakuunu. ANeKTPoOXuMmnyeckue
npouecchl

OKucnUTenbHO-BOCCTAaHOBUTESNbHbIE peakuuu. CreneHb OKUCTEHNS.
BoccraHoBuTenu n okucnutenun. OKncrneHne n BOCCTaHOBIEHWe. BaxHenwune okucnutenu u
BOCCTaAHOBUTENN. BocctaHoBuTENbHBIE CBOWCTBA MeTanfioB — MpPOCTbIX BELECTB.
OkucnuTenbHble M BOCCTAHOBUTENbHbIE CBOWCTBA HeMeTannoB — [MPOCTbIX BeLEeCTB.
BoccraHoBuTENbHbIE  CBOMCTBA  BeLleCTB, 06Opas3oBaHHbLIX 3MIEMEHTAMU B HU3LLEN
(oTpyuatenbHon) cTeneHn okucreHusi. OKUCnUTENbHbIE CBOWCTBA BELLECTB, 0O6pa3oBaHHbIX
oNeMeHTaMn B BbICIEN (MOSIOXUTENbHOW) CTeneHn okucneHus. OkucnuTenbHble Wu
BOCCTaAHOBUTENbHbIE CBOWCTBA BELLECTB, 0Opa3OBaHHbLIX 3fieMeHTaMu B MNPOMEXYTOYHbIX
CTENEHsIX OKUCMEHMS.

dneKkTponu3s pacnnaBoB WU BOAHbIX PacTBOPOB 3nekTponuTtoB. [lpouecchl,
npovcxosiime Ha KaTtode M aHode. YpaBHEHUS 3NEeKTPOXUMUYECKUX NPOLECCOB. ONeKTponuns
BOAHbLIX PacTBOPOB C MWHEPTHbIMM 3fekTpodamu. JneKkTponM3 BOAHbLIX PacTBOPOB C
pacTBOpMMbIMMK anekTpogamu. MNMpakTnyeckoe NpMMeEHeHNe 3neKTponnaa.

2.10 Knaccudukaumna BewectB. [pocTbie BewecTBa

Knaccudmkauma HeopraHuyeckux BewecTtB. [lpocTble U CroOXHbIE BellecTsa.
Okenapbl, ux knaccudpukaums. mgpokeugbl (OCHOBaHUS, KUcnopogcodeplKaline KucroThl,
amoTepHble rngpokcmabl). Kucnotbl, nx knaccudpumkaums. OCHOBaHMS, UX Kraccudukauus.
Conu cpegHue, KACIble, OCHOBHbIE N KOMMSIEKCHbIE.

MeTannbl. [MonoxeHne metannoe B [lepnognyeckon cucteMe XMMMUYeCcKNX 3NemMeHTOB
0. N. MeHpgeneesa. OcCoBEHHOCTM CTPOEHUSA 3MNEKTPOHHBLIX 060NI04EK aTOMOB
meTtannoB. Obwue pusmnyeckme csonctea metannoB. Cnnaebl MeTanNnNoB. 3NEeKTPOXNMUYECKNIA
psa HaNpsKeHU MeTannoB. XMMUYECKMe CBOMCTBA BaXKHENLLINX
MeTannoB (HaTpun, Kanumn, KanbLWWA, MarHum, anioMUHUA, UUHK, XPOM, Xeneso, Medb) U ux
coeavHeHun. BsaummopenctsMe MeTannoB C HemeTannamu, BOAOW, C pPacTBOPUMbLIMU
Kncnotamu, pactsopamu conen. O6uwme cnocobbl nonydeHuss metannoB. Metannyprus.
Kopposua metannos. Cnocobbl 3awmTtbl OT Koppo3uwn. [pumeHeHne meTannoB B ObiTy u
TEXHUKE

HemeTtannbl. [onoxeHne HemeTannoB B [lepuognyeckon cucteme, OCOBEHHOCTU
CTPOEHNS MX aToOMOB. VX aTOMHOE U MOMEKyNnapHoe CTpoeHune ux. Annotponus. Xnmumyeckue
ceBonctBa HemeTannoB. OkucnuTenbHble CBOWCTBA: B3aMMOAEWCTBME C  MeTannamu,
BOOOPOAOM, MeHee 3reKkTpooTpuuaTtenbHbiIMM  HeMeTannamu, HEKOTOPbIMU  CrOXHbLIMK
BewecTBamn. BoccTtaHoBUTENbHLIE CBOWCTBA HEMETANMoOB B peakuusix € pTopom,
KMCNOPOAOM, CITIOXKHbIMWU BELLECTBAMU — OKUCIIUTENAMMW (A30THOM U CEPHOW KUCMOTaMu 1 Aap.).

2.11 OCHOBHbI€ Knacchbl HeopraHn4eCKux n opraHn4yeckux COG,D,VIHGHVIVI
Kucnotbl. Knucnotel B cBete TEOPUN SJ'IGKTPOJ'II/ITVI‘-IGCKOVI auccounaumn. Kucnotbl B

cBeTe I'IpOTOJ'IVITI/I‘-IeCKOVI TEOPUN. KJ'IaCCI/l(*)I/IKaU,VIFl OpraHN4eCKknx " HeopraHM4YecCknx KUCIOT.
O6LL|,|/1€ CBOWMCTBa KUCNOT. B3auMOOENCTBUE OpraHmn4yecknx wm HeopraHn4eCcknx KUCJioT C
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MeTannamMmm, OCHOBHbIMU U aMOTEPHBIMU OKCUAAMW U TMAPOKCUOAMM, COMSAMM, CO CNUPTaMM.
OcobeHHOCTM CBOMCTB KOHLEHTPUPOBAHHOW CEPHOM 1 a30THOW KUCIIOT.

OcHoBaHusa. OcCHOBaHWS B CBeT€ TEOpUM IEKTPONIUTUYECKON Anccoumauunn.
OcHoBaHMsi B cBeTe npoTonuTuyeckon Teopun. Knaccudukaums opraHuMYecknx wu
HeopraHu4eckmx ocHoBaHui. O6LiMe CBOMCTBA OCHOBaHW: B3aUMOLEWCTBME C KUCNOTaMW,
KMCNOTHBIMM OKCuAamu, ¢ consiMn. PasnoxxeHne HepacTBOPUMbIX COSe NPy HarpeBaHUM.

AmdoTepHble oOpraHu4yeckme W HeopraHuyeckme coeauHeHUA. AmdoTepHble
OCHOBaHMS B CBETE MNPOTONUTMYECKOM Teopun. AMGOTEPHOCTb OKCMAOB W TMAPOKCUMAOB
nepexoaHbiX MeTannoB: B3aMMOAENCTBUE C KUCNOTaMM U LLeNoYaMu.

Conu. Knaccndukaums n xummyeckne csonctea cornen. OcobeHHOCTM CBOWCTB conemn
OpraHMYeCcKnx N HeEOPraHNYeCcKnX KMCoT.

FeHeTn4YecKkas CBA3b MeXAy KnaccamMum OpraHM4YeCcKMX M HeopraHu4ecKux
coeguHeHUW. [loHATME O TrEeHeTUYeCcKoOM CBA3NM U TEeHEeTUMYEeCKMX psgax B
HEOpPraHM4Yeckonm N opraHNYeckonm XMmun. 'eHeTudeckne psgbl MeTanna (Ha npumepe
Kanbuusa n xenesa), Hemetanna (cepbl U KPEMHUS), NEPEXOHOro anemMeHTa (LMHKa).
eHeTnyeckne pagbl N reHeTU4eckasl CBA3b B OpraHMyeckon xumuun. EgMHCTBO Mupa
BeLLleCTB.

2.13 Xumuns B XKMU3HU obLiecTBa

Xumua m npoms3BoAacTBO. XMMMYECKAs NPOMbILLNIEHHOCTb U XUMUYECKME TEXHOMOTUN.
Cbipbe O4ns XMMUYECKOW NPOMbILINEHHOCTU. Boaga B XMMUYECKON NPOMbILLNIEHHOCTU. QHeprus
ONA XMMUYECKoro npovsBoAacTBa. HayyHble MpyHLMNbI XMMUYECKOrO NMPOM3BOACTBA. 3awimTta
OKpy>KatoLlen cpedbl M OxpaHa Tpyda npyv xumudeckoMm npou3BoacTBe. OCHOBHble CTaguu
XMMU4eCcKoro npon3soacTtea. CpaBHeHWe NPOU3BOACTBA amMMuMaka U MeTaHona.

Xumusa B cenbCKOM X03AUCTBE. XMMM3aLUNa CEenbCKOro X03AMCTBa U €€ HanpaBleHns.
PacteHns u no4ysa, NOYBEHHbLIN MOMMOLLALINA KOMMMNEKC. YO00OpeHus n nx knaccudukaums.
XvmMmnyeckne cpeacTtsa 3awmtbl  pacteHun. OTpuuartenbHble NocneacTBua  NPUMEHEHUs
necTtuumaoB n 6opbba ¢ HUMK. XMK3aLms KUBOTHOBOACTBA.

Xummua wu 3akonorusi. XUMUYECKOE 3arpsisHeEHME OKpyXatwwen cpedbl. OxpaHa
rmgpocdepbl OT XMMUYECKOro 3arpsidHeHust. OxpaHa noyBbl OT XMMMWYECKOro 3arps3HeHus.
OxpaHa atMocgepbl OT XMMUYECKoro 3arpasHeHunsa. OxpaHa dnopbl U payHbl OT XMMUYECKOTO
3arpsi3HeHns. BMOTEXHONOMMNS U reHHast MHXeHepus.

XumMmunsi 1 noBcegHeBHas XU3Hb YenoBeka. [lomawHaa anteka. Mowouwme n ynctdawme
cpeactea. CpegctBa 6opbbbl ¢ ObITOBbIMW HacekombiMU. CpeacTtBa JIMYHOW TUTMEHBI W
KOCMeTUKN. XuMus 1 nuwia. MapKnMpoBKM YNakoBOK MULLEBLIX U MMIMEHUYECKUX MPOAYKTOB U
YMEHMe UX Yntatb. QKONOrus xmnuwia. XmuMusa n reHeTuka Yyenoseka.

Tembl MHAN BuayalnibHbIX NPOEKTOB

CoBpemMeHHble MeToAbl 06e33apaXuBaHus BOAbI.

Annotponunsa meTansnos.

CwuHTes 114-ro anemeHTa — TpPUyM@ POCCUNCKMUX (PU3NKOB-AL4EPLLNKOB.

M3oTonkl BOAOpOAa.

Mcnonb3oBaHue pagnoakTMBHbBIX M30TOMNOB B TEXHUYECKMX LEensX.

PeHTreHoBCKOE N3ny4YeHne 1 ero NCrnosfb3oBaHMe B TEXHUKE U MeanLUMHE.

OxpaHa okpyxatLlen cpefbl OT XMMUYECKOro 3arpsidHeHusi. KonmyecTBeHHble
XapaKTepVICTVIKVI 3arpsA3HeHunst OKpyXxaroLLen cpeabl.

8. [lpumeHeHue TBepaoro n razoobpasHoro okcuaga yrnepoga (V).

9. [pyboaucnepcHble CUCTEMbI, WX Knaccudpukaumas W UCMOMb3OBaHME B
npogeccnoHanbHON AeATENbHOCTMW.

10. KocmeTtn4yeckue renu.

11. PacTtBOpbl BOKpYr Hac. Tunbl pacTBOPOB.

NogkwhE

15



12. Boaa Kak peareHT 1 cpea ana XMMn4eckoro npotecca.

13. YcTpaHeHue eCTKOCTU BoAbl Ha MPOMBbILLNEHHbIX NPeanpuaTUAX.

14. Okcunabl U CONKU Kak CTpoUTENbHbIE MaTepuansl.

15. lNoBapeHHas conb Kak XMMUYeCcKoe Cbipbe.

16. MHoronukmi kapboHaT KanbLuums: B NpUpoae, B NPOMbILLNIEHHOCTH, B ObITY.

17. Peakuun ropeHus Ha NpoM3BOACTBE U B ObITY.

18. BupTyanbHoe mogennpoBaHue XMMnU4Yeckmux npoLeccos.

19. BnekTponn3 pacTBOPOB ANEKTPOSIUTOB.

20. MNpakTnyeckoe npUMEHeHue anekTponusa: paduHUpoBaHWe, ranbBaHOMMacTUKa,
ranbBaHoCTerus.

21. OnekTponutuyeckoe nonyveHne n padouHMpoBaHue meau.

22. Koppoaus meTansnoB 1 cnocobbl 3almTbl OT KOPPO3UN.

23. VIHepTHbIe unu 6naropoaHbie rasbl.

24. CoBpeMeHHble NpeacTaBieHns 0 TEOPUM XMMUYECKOTO CTPOEHUS.

25. JKorornyeckme acnekTbl UCMNonb30BaHWS YrieBoLOPOAHOrO Chipbs.

26. Pe3nHoTexHu4yeckoe Npon3BoOACTBO M €ro pofib B Hay4YHO-TEXHUYECKOM rnporpecce.
27. CBapo4HOe Npou3BOACTBO N POSib XUMUM YINIEBOLOPOA0B B HEM.

28. HedbTb 1 ee TpaHCNOpTUPOBKA Kak OCHOBa B3aWMOBLIFOAHOrO MeXOyHapoOHOro
COTpyaHUYeCTBa.

Tembl pechepaToB

1. bBuoTexHonornsa n reHHasa nHXxeHepua — TexHonorum XXI seka.

2. HaHoTexHornorMss kak nNpUOpPUTETHOE HarpasfeHne pasBUTUA  Hayku WU
npoussoacTBa B Poccuinckon degepauumn.

3. XKusHb n geatenbHocTb . N. MeHgeneeBa. cTopust OTKpbITUA NEPUOLMYECKOro
3aKoHa.

[Mnasma — yeTBepTOE COCTOSIHME BeLlecTBa.

AmMopHbIEe BeLecTBa B NpUpoae, TEXHUKE, BbITY.

3alumTa 030HOBOrO 3KpaHa OT XMMUYECKOrO 3arpsi3HEHUS.

[MpymMeHeHne CyCneH3nn n aMynbCUi B CTPOUTENLCTBE.

MwuHeparnbl 1 FopHble NOPOLAbl Kak OCHOBA NMToCcdepsbl.

KusHb 1 gearensHocTb C. AppeHuyca.

10 Bkrnag oOTeyecTBEHHbIX Y4YEHbIX B pasBUTME TEOPUU  INEKTPOSTUTUYECKON
auccoumaunu.

11. CepHas kucnota — «xned XmMm4eCckom NPOMbILLIIEHHOCTNY.

12. Ncnonb3oBaHMe MUHeparnbHbIX KACIIOT Ha NPeanpuaTuUaX pasnnyHoro npodunsi.

13. NcTopmusa runca

14. NcTtopna nonyyvyeHust 1 NnpoM3BOACTBa antoOMUHUS.

15. 2KusHb 1 geatenbHocTb . [1aBK.

16. Ponb meTannoB B UCTOPUKN YENOBEYECKON LBUAM3auumn. Ictopmsa ote4eCcTBEHHOM
yepHon metannyprun. CoBpeMeHHOe MeTannyprumieckoe Npon3BoaCcTBo.

17. Nctopnss oTedeCTBEHHOM LBETHOW MeTannypruu. Ponb meTannoB u cnnaBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

18. Poxpatowme conu — ranorexobl.

19. NcTtopusa WBEeOCKOW CINYKN.

20. Nctopusa BO3HMKHOBEHUS U pa3BUTUSI OPraHUYEeCKON XUMNUMN.

21. JKusHb 1 gesatenbHoctb A. M. bytneposa.

22. Butanuam u ero kpax.

23. Ponb 0Te4YeCTBEHHbIX YyY4EHbIX B CTAHOBMIEHUM U Pa3BUTUN MUPOBOK OpraHUYEeCKON
XUMUK

24. Nctopusa OTKPbITUSE U pa3paboTku rasoBblX U HEMTAHbIX MECTOPOXAEHUA B
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Poccuinckon ®egepaunn.
25. Xumus yrnesogopogHoro Chipbsi.
26. CYHTETMYECKME KayvyKn: UCTOpUSI, MHOroobpasne 1 nepcnekTuBbI.

27. BVIOOpFaHVI‘-IeCKI/IFl XUMUS: aMUHOKUCOTbI, Benku n HYKIMENHOBbLIE KUCITOThI.

28. yFJ'IeBOﬂ,OpO,D,HOG TOonmnmBo, ero Bnabl 1 Ha3Ha4YeHne.

5. TEMATUHECKOE NNAHWPOBAHWE C ONPEOEJIEHMEM OCHOBHbIX
BWAOB YHYEBHOU OEATEJIbHOCTU OBYYAIOLLUNXCA

Bua yue6HOM paboThl O6bem
4acos
MakcumanbHasa yyebHas Harpy3ka (Bcero) 96
AyanTtopHas y4yebHaa pabota (o6s3aTenbHble y4eOHble 3aHATUSA) 74
(BCcero)
B TOM Yymucne:
nexkummn 37
npakTn4eckne 3aHaTmnA 37
BHeayauTopHas (camocTosTenbHas) y4yebOHas paboTa 22
oby4arowierocs (Bcero)
B TOM Yymucne:
camocTtosiTenbHass pabota Hag wHAMBMAYalnbHbIM  MPOEKTOM C 10
NCnosib3oBaHNEM NHPOPMALIMOHHBLIX TEXHOITOMN
noarotoBka pecdepatoB C  UCNOMb30BaHMEM  MHGPOPMAaLUMOHHbIX 12
TEXHOMNOrMN, NOArOoTOBKA K KOHTPOSbHbIM paboTam, yCTHOMY onpocy
NMpomexyToyHas atTectaumus B hopme 3ayem ¢ oueHKoUl
TEMATUYECKOE NMIAHUPOBAHUE
Ne CopepxaHue obyyeHus Konuecreo
yacoB
AyauTopHbIe 3aHATUSA
1 | BBeaeHue | 1
OpraHuyeckas xumus (31 yac)
5 MpeameT opraHN4eckon XMMUN. Teoplflﬂ CTPOEHMS OPraHN4YeCcKmx 3
coeaHEHNN
3 [MpegernbHble yrnesogopoab! 2
4 | HenpepenbHble yrnesBogopoabl: ankeHbl, ankagmeHbl, ankunbl 6
5 ApomaTunyeckue yrrnesogopoabl 2
6 [MprpogHble NCTOYHMKM YINEBOAOPOA0B 2
7 CnnpTbl. PeHon 3
8 | Anbgernabl n KeToHbl. KapboHoBble KUCNoTbl. CroxHble adumpbl 6
9 YrneBogbl 1
10 A3oTcogepallme opraHmyeckne coegmHeHus 3
11 Brnonornyeckn akTuBHble COeANHEHUS 1
12 VICKyCCTBEHHbIE N CUHTETUYECKNE NONTMMEPBI 2
O6wan n HeopraHM4yeckasa xmmusa (42 vaca)
15 XNMna — Hayka o BeLlecTBax 2
16 CtpoeHue atoma 4
17 lMeprnogunyeckuit 3akoH u Neprnoguyeckas cuctema XMMn4ecKux 4
anemeHToB [. . MeHaeneeBa
18 CTpoeHue BeLlecTBa 4

17



19 Monvmepsl 2

20 [vcnepcHble cucTeMbl 2

21 XuMn4yeckme peakumm 5

22 PacTteopbl 3

23 OkucnnTenbHO-BOCCTAHOBUTENbHbIE peakLnK. 4
OIIEKTPOXMMUYECKME NpoLecChl

24 Knaccudgumkaumns sewiects. [1pocTble BellecTBa 5

25 |OCHOBHbI€ KS1acCbl HEOPraHMYEeCKNX U OpraHNYeCcKNX CoOeauHeHnn 4

26 XMuS B Xn3HM obLiecTBa 2

27 PaboTta Hag nHaveuayanbHbIM NPOEKTOM 1

UTtoro: 42

BHeayauTopHas (camoctosTenbHas) pabora
noarotoeka pegepartosB C NCNOSb30BaHMEM UHPOPMALIMOHHbBIX
TEXHOMNOrn, NOAroTOBKa K KOHTPOSbHLIM paboTam, YyCTHbIM 10
oTBeTam

Moarotoska NHANBMAYaNbHOrO NPOeKTa C UCMOMb30BaHNEM 12
NHPOPMALIMOHHBIX TEXHOSTOTMN.

BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHue
oby4veHuns

XapakTepucTtumka OCHOBHbIX BUAOB AEATENbHOCTM 00yYaroLmnxcs
(Ha ypoBHe y4ebHbIX 4ENCTBUI)

BaxHewnwune
XUMU4eckue
MoHATUA

YMeHue pfasaTb onpefeneHne u onepupoBaTth Ccregyowmumm
XUMUYECKMMUN MOHATUAMM: BELLECTBO, XUMUYECKUI NIEMEHT, aToM,
MOreKyria, OTHOCUTENbHbIE aTOMHAA U MOMEKYsSpHasi Macchl, UOH,
annotponus, N30TOMbI, XMun4eckas CBSA3b,
9NEeKTPoOOTPMUATENBHOCTb, BaNlEHTHOCTb, CTENeHb OKUCIIEHWS,
MOfb, MOMspHaaA Macca, MOMApHbIN 006beM ra3oobpasHbiX
BElLLeCTB, BewecTBa MOMEKYNSPHOrO W HEMOSEKYNAPHOro
CTPOEHUS, pacTBopbl, aneKkTponuT n HEe3NeKTPosunT,
9NeKTponMTnYecKasa guccoumnaumns, OKUCIMTENb U BOCCTaHOBUTENb,
OKUCITIEHME W BOCCTaHOBIEHME, TennoBon 3PdEKT peakuuu,
CKOPOCTb XMMUYECKOW peakumn, Katanus, XMMM4eckoe paBHOBeCHE,
yrnepoaHbli  ckeneT,  (PyHKUMOHanbHas  rpynna, wsomepus,
romonoruns, pagvikan, MOHOMep, nonumep, n3omepel,
roMOJSIOrnM4ecKkum pag,
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OCHOBHbIE
3aKOHbl XMW

dopmynupoBaHMe 3aKOHOB COXPaHEHUs1 MacCbl BELIECTB WU
NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHOBKa MPUYMHHO-CNEACTBEHHON CBA3N MeXay coaepkaHuem
9TUX 3aKOHOB M HanMcaHneM XMMM4ecknx oopmyn n ypaBHEHUN.
OO6bsiCHEHME (PUINYECKOTO CMbICNa CUMBOSMMKA NEPUOANYECKON
Tabnuubl xummndecknx anemeHtoB [1. . MeHgeneesa (HoMepoB
aneMeHTa, nepuoga, rpynnbl) W yCTaHOBKA  MPUYUHHO-
crneaCcTBEHHOMN CBS3N mMexay CTPOEHNEM atoma n
3aKOHOMEPHOCTAMU N3MEHEHUs CBOWCTB 3M1EMEHTOB n
0Opa3oBaHHbIX UMM BELLIECTB B Nepmnoaax

N rpynnax.

XapaKTepuctmka 3feMeHTOB ManbiX M OGOnblUMX NepuoaoB MO UX
nonoxeHuto B lNepuogunyeckon cucteme 1. . Mengeneesa

OcHoBHbIle
TeopUn XMMmnn

YcTaHOBKa 3aBMCUMOCTU CBOWCTB XUMWUYECKUMX BELLECTB OT
CTPOEHNS aTOMOB 06pasyoLLMX UX XUMUYECKUX IFTEMEHTOB.
XapakTepuctmka BaXHEeWWuX TUMNOB XUMWYECKUX CBSA3EN U
OTHOCUTESTbHOCTM 3TON TUMONOTUN.

OObsACHEHME 3aBMCMMOCTM CBOMCTB BELLECTB OT WUX cocTaBa W
CTPOEHUNSA KPUCTaNINYECKUX PELLIETOK.

dopMynnpoBKa OCHOBHbIX MOSIOXKEHUAN TEOPUN NEKTPOSTUTUHECKOMN
amccoumaumMm o xapakTepucTnuka B CBeTe 3TOW TeopuuM CBOWCTB
OCHOBHbIX KNTAaCCOB HEOPraHN4YeCKUX COeaMHEHUN.

dopmMynupoBKa OCHOBHbLIX MOMIOXEHUA  TEOpUU  XMMUYECKOrO
CTPOEHUS OpraHMYecKMX COeaVHEHUN U XapakTepucTuka B CBETE
9TON  TEOPUM CBOMCTB  OCHOBHbIX KNacCoB  OpraHU4eCcKux
coegnHEeHNn

BaxkHenwme
BellecTBa u
mMartepuansl

XapakTepucTtuka coctaBa, CTPOEHUSA, CBONCTB, NOSTyYEeHUS 1 NpuMe
HEHUS BaXKHEWLMX MeTanfoB U UX COeLUVHEHUN. XapaKTepuctuka
cocTaBa, CTpPOEHUsl, CBOMWCTB, MOSYyYEHUS WU MNPUMEHEHNS
Ba)XXHENLLUNX HEMeTassioB M UX COeAMHEHUN. XapaKTepucTuka
cocTaBa, CTpPOEHMUsl, CBOWCTB, MOSYyYEHUS WU MNPUMEHEHNS
BaXXHENLUNX KIacCoB YrnesBoAopoaoB (ankaHoB, LMKIOANKaHOB,
anKkeHoOB, arlkMHOB, apeHoB) W ux Hambonee 3HAYMMbIX B
HapOAHOXO3ANCTBEHHOM nMfaHe npeactasutenen. AHanornyHas
XapakTepUCTMKa BaXXHEWWUX npeactaBuTenen [pyrux Kriaccos
OpraHN4YecKUx COedMHEHUIN: MeTaHofna W 3TaHona, >XMPOB, MbIS,
anboerngoB  (cbopmanbaernaoB Mo auertanbgervga),  KeTOHOB
(aueToHa), KapbOHOBbIX KncnoT (ykcycHom KMCNoThbl),
MOHOCaxapuios (rntoko3bl), ancaxapuaos (caxaposbl),
nonucaxapvaoB (Kpaxmana u Lennonosbl), aMUHOKUCIIOT, 6enkos,
MCKYCCTBEHHbIX U CUHTETMYECKUX BOSTOKOH, Kay4yKOB, nnactMacc
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Xumumyeckumn
A3bIK U
CUMBONMUKA

Mcnonb3oBaHne B y4ebHOM M NpoecCnoHarbHON OesTenbHOCTH
XUMUYECKNX TEPMUHOB 1 CUMBOJTUKM.

HasBaHne  Un3y4yeHHbIX BeELWeCTB MO  TpuUBMANBHOWM UMK
MEeXOyHapOOHOW HOMEHKNaType W OTpaxeHue cocTaBa 3TUX
COeUHEHUI C NOMOLLIbIO XMMUYECKNX (DOPMYI.

OTpaxeHne XMMUYEeCKMX MNpoLEeCcCOB C MOMOLLBI YypaBHEHUN

Xnmmnyeckume
peakummn

OOGbsiCHEHME CYLLHOCTU XMMMYECKMX npoueccoB. Knaccudukaums
XUMUYECKNX peakumi Mo pasfIyHbIM NpU3HaKkaMm: YUCIy U COCTaBy
NPOOYKTOB W peareHToB, HanpaBfieHUIO, WU3MEHEHWUIO CTEMEHEN
OKUCINEHUs aNeMeHToB, 0bpasyoLnx BeLecTBa.

YcTaHOBKa NpU3HaKkoB OOLLErO M pas3fiMyHOro B TUNOSOrMK peakumii
OS5 HEOPraHN4Yeckom N opraHNYecKomn XMMUN.

Knaccudmkauum BewecTB UM NPOLECCOB C  TOYKM  3peHusd
OKUCNEeHUs-BoccTaHoBeHnsa. CocTaBneHme ypaBHEHUA peakunn C
NOMOLLbI0 METOAA ANEKTPOHHOro 6anaHca.

O6bsAACHEHNE 3aBMCMMOCTU CKOPOCTU XMMUYECKOW peakumm wu
MNONOXEHNSA XMMNYECKOTO PaBHOBECUKSI OT PasnnyHbIX hakTopoB

Xnmunyeckmn
9KCNEepUMEHT

BbinonHeHne XMMMYECKOro aKcreprMMeHTa B NOMTHOM COOTBETCTBUU
C npaBunamu 6e30nacHoOCTMW.

HaGniogeHue, dukcaums n onvcaHme pesynbTaToB NPoBeaeHHOro
SKCNepuMeHTa

Xumunyeckas
MHdopMauus

[MpoBeaeHne caMoCTOATENBHOrO NOUCKa XMMUYECKON MHpopMaLmnm
C MCMOMb30BaHMEM pPa3fNYHbIX UCTOYHWUKOB (Hay4HO-MOMYNAPHbIX
N3gaHuM, KOMNbIOTEPHBIX Ba3 AaHHbIX, pecypcoB VHTepHeTa).
Mcnonb3oBaHne KOMMNbIOTEPHbIX TEXHONOrMM Ans 06paboTku

N nepefayn XMMUYECKOM WHGOpMauuM 1 ee npeacTaBfieHust B
pasfiMyHbIX hopmax

PacueTbl no
XUMNYECKUM
dopmyrnam
N ypaBHEHUSM

YcTaHOBKa 3aBUCUMOCTM MEXAy KayeCTBEHHOW U KONMYECTBEHHOW
CTOPOHAMM XMMUYECKNX 06 BEKTOB M NMPOLECCOB.

PelleHne pacyeTHbIX 3ag4ad4 MO  XMMUYECKUM opMynam WU
YpaBHEHNSIM

MpodunbHoe n
npodgeccmnoHanb
HO 3Ha4YMMmoe
cogepxxaHue

OObsACHEHME XMMWYECKMX SIBMIEHMI, NPOUCXOAAWMX B MpUpoAE,
ObITY 1 HA NPON3BOACTBE.
Onpepnenexve BO3MOXXHOCTEMN
NpeBpaLLeHNin B PasfnyHbIX YCIOBUSIX.
CobnogeHne npaBun  3KOSMIOrMYECKM [PaMOTHOrO MoBeAeHNa B
OKpy>KatoLlen cpeae.

OueHKa BNUSAHUSA XMMUYECKOTO 3arpsi3HEHUs1 OKpy»Karollen cpepbl
Ha OpraHM3M YernoBeka 1 Apyrue XX1Bble OpraHnU3mbl.

CobnogeHne npasun 6e3onacHoOro obpalleHns € ropryYuMn U
TOKCMYHbIMW BeLecTBamu, nabopatopHbiM 060pyaoBaHMEM.
Kputnyeckass oueHka OOCTOBEPHOCTU XMMUYECKOW WHopmMmauuu,
NOCTynatoLLen N3 pasHbiX MICTOYHUKOB

NnpoTeKaHnA XNMNYECKUX
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6. ONUCAHME YHEBHO-METOAUYECKOIO U MATEPUAIIBHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATENNbHOCTM.

6.1 MaTtepmanbHO-TeXHM4YecKoe obecnevyeHune

Peannsauus nporpaMmmbl AUCUMMAMHBLL «XuMus» TpebyeT Hanunuusa ydebHoro
kabuHeTa ¢ 4OCTYNom B NHTepHeT.
lNomeLlueHune kabuHeTa yaoBneTBopsieT TpeboBaHNAM CaHutapHo-
anngemMmosnormyeckmx npasun n HopmatmeoB (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMnoBbiM obBopyaoBaHMEM, TOM 4ucre yyebHonm mebenbio M cpeactBamm oby4veHus,
AOCTaTOYHbIMU NS BbINOMHEHUS TpeboBaHWN K YPOBHIO MOAMOTOBKM OOy4varolmxcs
(oocka HacTeHHas 3-anemeHTHas (MarHMTHO-menoBas) ¢ NOACBETKON, NpoekTop BenQ
MX505, aKkpaH Ans NpoeKkTopa HACTEHHO-NOTONMOYHbLIN 1500MM, yyYyeHuyeckme CTonbl
(mapTbl), YyyeHudeckue CTynbs, TpubyHa, nepeHocHoe obopyaoBaHMe: HOYTOYK
Samsung NP300V5A-S06RU 15.6" u/unu Hoytoyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTMMeguniHoe obopyaoBaHMe, MOCPEACTBOM KOTOPOro
npenogaBaTenlb MOXET AEeMOHCTPUpOBaTb y4acTHMKaM obpasoBaTenbHOro npoiecca
BU3yanbHyl0 WHGOPMaUMIO N0 WU3y4YaeMon AUCUUNINHE B BUAE Npe3eHTauun,
BMageomMmatepuarnos 1 T. M.

B coctaB yyebHO-mMeTOOMYECKOrO M MaTepuanbHO-TEXHMYECKOro obecneveHus
nporpaMmmbl y4ebHOM ANCLMNIMHBI «XUMUS» BXOOAT:

e HarnsgHble nocobust (KomnnekTbl y4ebHbix Tabnuy, nnakatoB, MOPTPETHI
Bbl4aKOLWMXCA y4EHbIX B 0611acTn XUMUM U T. n.);

* NHPOPMALNOHHO-KOMMYHMKALMOHHbIE CPEACTBA;

* 9KpaHHO-3BYKOBblE NOCOOUS;

* 9NeKTpocHabxeHne KabnHeTa;

* TEXHUYECKME cpeacTea obyyeHus

* GMBNNOTEYHBIN POHA.

6.2 UHdbopmaumoHHOe obecneyeHne oby4eHus
6.3 NepeyeHb y4eOHbIX U3aaHun, UHTepHeT-pecypcoB, AONONTHUTENTbHOWN
nutepartypbl

B 6ubnuoteydHbin poHa BXOAAT y4EOHUKKM, y4ebOHO-MeToaudeckme KOMMMEKTbI
(YMK), obecneymBatoLme OCBOEHUe y4yebHon ANCUMNINHbI «XUMURAY,
pPEKOMEHAOBAHHbIE WNX AOMNYyLWEHHbIE ANS WUCMNONb30BaHMs B NpodeccMoHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenbHy0 nporpammy
cpegHero obuiero obpasoBaHus B npeaenax ocsoeHus OMNOIM CIMO Ha 6a3e ocHOBHOro
obuiero obpasoBaHus.

BnbnuoTteyHbIn doHa MOXeT ObITb [JOrMonHeH SHUMKIoNneansamu,
CrnpaBoOYHMKAMM, HAY4YHOW N HaYYHO-NMONYNSIPHON NUTEPaTYpon U Apyrumu nocobmusmm
Nno XUMuN.

PekomeHayemas nuteparypa:
[ns obyvatowmxcs:

1. Xumums. 10 knacc. YuebHuk. basobin ypoBeHb / MabpuensH O. C, Octpoymos W.
I, Cnagkos C. A.— M., 2023.
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2. Xumms. 11 knacc. YyebHuk. basobin yposeHb / Mabpuensan O. C, Octpoymos W.
I, CnagkoB C. A.— M., 2023.

3. Xumuna. YyebHuk pgns 10 knacca oOuweobpasoBaTenbHbIX —yYpexaeHui.
MpodunbHeIn ypoBeHb / HoBowwnHckun WN. U., HosowwuHckaa H. C. — M.: OO
«TWI «Pycckoe cnoso — PC», 2008. — 424 c.

4. Xumna. YdebHuk ana 11 knacca obuweobpasoBaTenbHbIX YYpexXgeHun.
MpodunbHbIn ypoBeHb / HoBowwuHckun WN. W., HoBowwuHckaa H. C. — M.: OO
«TA «Pycckoe cnoso — PCx», 2009. — 176 c.
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n3a. — M.: Uspatenbckui ueHTp «Akagemnay, 2010.

4. TabpuensH O.C. [lpakTnkym no obuwen, HeopraHM4ecKoM W OpraHMYecKomn
xumun: yy4eb. nocobue ansa ctyg. cpend. npodp. yy4eb. 3aBegeHun / MabpuensH
O.C., OctpoymoB W.I"., JopocdheeBa H.M. — 2-e u3a. - M.: IsgatenbCknn LeHTp
«Akagemusa», 2010.

MHcpopmaLumoHHbIe 3NeKTPOHHO-00pa3oBaTenbHble pecypcbl (MHTepHeT-
pecypchl):
. www.lib.vsu.ru — 3HB BI'Y
. www.pvg.mk.ru - Onnmnuaga «lMokopn BopobbeBbl ropbi»
. www.hemi.wallst.ru — O6pasoBaTenbHbIA CauT ANSA WKONbHUKOB « XUMUSI»
. Wwww.chem.msu.su — 9nekTpoHHast GubnmoTteka no xmmMum
. www.enauki.ru — HTepHeT-u3gaHve anga yumtenen «EctecTBeHHble Haykn»
. www.hvsh.ru — XXypHan «Xnmus B LLKONe»
. www.chemistry-chemists.com — OneKTPOHHbIV XXypHan «XUMUKN N XUMUA»8.

ONEKTPOHHbIN KypC MO AUCLUNIIMHE Ha nopTane «ANEeKTPOHHbIA YHUBEPCUTET
BlIr'y».
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