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1. NOACHUTEJIbHAA 3AMUCKA

Mporpamma  obwieobpasoBaTenbHOM  Y4eOHOM  AUCUMMMAWUHBL  « XUMUS»
npegHasHayeHa ANa u3ydeHuss B obpasoBaTenbHbIX OpraHu3auusix, peanmnsyroLmnx
obpasoBaTenbHy0 Nporpammy cpegHero obuero obpasoBaHus B npegenax oCBOEHUS
OCHOBHOWN npodreccnoHansHon obpasoatensHon nporpammbl CIMO (OO CroO) Ha
6a3e 0CHOBHOro obuiero ob6pasoBaHnsa Npu NOAroTOBKE CNELNanmMcToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpas3oBaHus, NpeabsaBNAeMbIX K CTPYKTYpE, COAEPXKaHUIO U pesyrbTatam OCBOEHUSA
yyebHon pgucumnnuHbl, ¢ ydetoMm [lpumepHOM OCHOBHOM 06LeobpasoBaTenbHOM
nporpamMmmbl cpegHero obuiero obpasoBaHus.

CopepxxaHune nporpaMmmbl o6LeobpasoBaTenbHON y4eOHOM ANCUMMNNHDI
«XUMUA» HaNpaBneHO Ha OOCTUXKEHME CreayowWwmnX Lenen:

- dbopMUpOBaHME Y 0BYYaOLLMXCS YMEHUS OLEHMBATb 3HAYMMOCTb XMMNYECKOTO
3HaHWS AN KaXKOoro YenoBeka;

- oopMupoBaHue y oby4varoLmnxca LENOCTHOrO NpeacTaBfeHnMst O MUpe U pPonun
XAMUN B CO34aHWM COBPEMEHHOW €CTECTBEHHO-HAYy4YHOW KapTWHbI MWUpaA; YMEHUS
00bACHATL OOBEKTBI M MNPOLECCHI OKpyXawwen OeNCTBUTENbHOCTU: MPUPOOHON,
coumanbHON, KynbTYpHOW, TEXHUYECKOW cpeabl, — MCMNOMb3ys ANs 3TOro XMMudeckmne
3HaHVs;

- pa3BuTue y oby4varomxcsa yMeHU pasnuyatb akTbl U OLEHKW, CpaBHUBATb
OLIEHOYHbIE BbIBOAbI, BUOETb MX CBSA3b C KPUTEPUSAMM OLEHOK M CBSA3b KPUTEPMEB C
onpeaesieHHon CUCTEMON LeHHOCTeN, hopmynupoBaTb U 060CHOBLIBaTb COBCTBEHHYHO
NO3NLMIO;

- npuobpeTeHne obyyalWMMMCa onbiTa pasHoobpasHoOW OeATeNbHOCTH,
NMO3HAHUSA N CaMOMO3HaHMWS; KMOYEBbLIX HABbIKOB, MMEKLUX YHUBEPCANbHOE 3HaYeHNe
AN pasnu4yHbiX BWOOB [OEATENbHOCTU (HaBbLIKOB peLueHMs npobnem, nNpUHATUS
peleHnin, noucka, aHannsa n obpaboTkn MHpopMaunmn, KOMMYHUKATUBHBIX HaBbIKOB,
HaBbIKOB W3MEpEeHun, coTpyaHudecTBa, GesonacHoro obpalieHus C BellecTBamu B
NOBCEAHEBHOM XU3HN).

2. OBLWAA XAPAKTEPUCTUKA

OCHOBHbIMM MNpobBremMamMn XMMUKN SBASKOTCA U3Yy4eHME cocTaBa U CTPOEHUS
BELLECTB, 3aBMCUMOCTU MX CBOWCTB OT CTPOEHMUs, KOHCTPyMpOBaHWE BeLIECTB C
3aJaHHbIMM CBOMCTBaMU, UCCreLoBaHNE 3aKOHOMEPHOCTEN XUMNYECKNX NpeBpaLLEHNI
M NyTen ynpasfieHUss UMW B LeEensX MOfyyYeHus BewecTB, MaTepuanoB, 3SHEpPruu.
CopepxaHue OUCUUNIIMHBI CTPYKTYPMPOBAHO MO NATU Griokam: mMeToabl No3HaHus B
XUMWUK; TEOPETUYECKME OCHOBbI XUMWUWN; HEOPraHM4YecKkasi XMMmUs; opraHndeckas XMmusi;
XUMUS U KU3Hb.

B ocHoBy nporpammbl NONOXEH NpMHUMN passuBatoero obyveHud. Nporpamma
onvpaeTcsa Ha Mmatepuan, nsy4yeHHoln B 8—9 Kknaccax, No3TOMy HEKOTOpble TEMbI Kypca
paccMaTpmBaloTCs MOBTOPHO, HO YXe Ha 0Oornee BbICOKOM TEOPEeTUYECKOM YPOBHE.
Takon nogxoa No3BonsieT yrnyonatb U pa3BmBaTh NOHATUE O BELLECTBE U XUMUYECKOM
npouecce, 3aKpenndaTb NPONAEHHbIN MaTepman B akTUBHOM NaMATU y4aLLMXCS, a Takke
COXpaHATb NPEEMCTBEHHOCTb B Mpouecce 00y4eHus.

Mporpamma obecneynBaeT CO3HaTENbHOE YCBOEHME YYalUMUCS BaXKHENLINX
XUMWYECKMX 3aKOHOB, TEOPUN N MOHATUI; dOPMUPYET NpeacTaBneHme O posiv XmuMnn B
pasBuUTUN pas3HOObpa3HbIX OTpacrnen MNpou3BOACTBA; 3HAKOMUT C BellecTBamu,
OKpyXatowummn 4ernoBeka. [lpy 3TOM OCHOBHOE BHUMaHWE YOENSETCA CYLHOCTU
XUMUYECKMX peakumn u MeTodamM WX OCYLLECTBIEHMs, a Takke crnocobam 3aluThbl
OKpy>KatoLien cpeapl.



Kypc xumunn ob6obuwaet, yrnybnaet u pacwuvpsieT 3HaHuss O CTPOEHUM U
CBOMCTBAxX HeopraHM4eckux BewecTB. B Hem wuanaraioTcs OCHOBbI OOLWEN XUMUU:
COBpPEMEHHbIe NpeacTaBieHns O CTPOEeHUM aToma, Npupode U CBOMCTBaX XMMUYECKOWN
CBSI31, OCHOBHblE 3aKOHOMEPHOCTU NPOTEKaHUS XMMUYECKUX NPOoLeccoB, B TOM 4uche
aneKkTponusa, Kopposun, obLiMe CBONCTBA CIOXHbIX HEOPraHM4yeCcKUx BeLLEeCTB,
HemeTanmnoB U MeTannoB, Hay4yHble NPUHLKUMNBI XMMUYECKOTO NPON3BOACTBA, HEKOTOPbIE
acnekTbl OXpaHbl OKpYyXXKaloLlen cpeabl U paa OpyrMx Tem, Bxoasawmx B ®enepanbHbli
KOMMOHEHT rocyapCTBEHHOro ctaHaapTa obuiero obpasoBaHns No XMMnn.

B uenom yuyebHas gucumnnmHa «Xumusiy, B COAEPXXaHWM KOTOPOM BeAYyLLUMM
KOMMOHEHTOM SBMSIOTCH Hay4Hble 3HaHUS WU Hay4YHble MeToAbl MO3HaHWS, No3BONseT
copmmpoBaTb y OOy4qaloWMXCA LENOCTHYI €CTeCTBEHHO-HAy4HY KapTUHY Mupa,
NpobyauTb Yy HUX 3MOLMOHASIbHO-LEHHOCTHOE OTHOLLEHME K M3ydaemMoMy maTepwuany,
FOTOBHOCTb K BbIOOPY AEVUCTBUIA OnpefeneHHon HanpaBneHHOCTN, YMEHNE KPUTUYECKN
oLeHMBaTb CBOMU U YyXXnUe AeACTBUS U NOCTYMKU.

[na opraHMsauMm BHeayguUTOPHOW CaMOCTOSTENbHOW paboTbl CTYAEHTOB
€CTeCTBEHHO-Hay4YHoro npodunsa npeacrtaBneH nNpPUMEpPHbIN nepeyeHb pedepaTos,
NHONBMAOYANbHbIX NPOEKTOB.

B npouecce wu3yyeHUss XumMum BaxHO opMmupoBatb MHMOPMALMOHHYIO
KOMNEeTEeHTHOCTb  Oby4yarwmxca. [loaTomMy npu  opraHuM3aumm BHeayoUTOPHOW
CaMoOCTOATENbHOM paboTbl akueHTUpyeTCsa BHUMaHue OOyYaloLWMXCs Ha Moucke
MHOPMaUUKN B UHTEPHETE, Y4eOHOM, HaY4YHO-NONYNAPHON 1 cneunanbHOW nuTepaTtype
C COOTBETCTBYIOLWMM OPOPMIEHNEM U NPeacTaBeHneM pe3ynbTaToB.

N3y4eHne obLeobpasoBaTensHOM y4yebHom ONCLUNINHDBI «XnmMunsa»
3aBepluaeTcs nogsefeHneM UTOroB B (hOpMe 3K3aMeHa B paMKax MPOMEXYTOYHOM
atTecTauum CTydeHToB B npouecce ocBoeHust ocHoBHon OlMOIM CI1O ¢ nonyyeHnem
cpenHero obuiero obpasosaHus (MMCC3).

3. OMUCAHME MECTA YYEBHOW OUCLIUMJIMHBI B YYEBHOM MJIAHE

YyebHasa gucumnnmHa «Xumusy» senseTca y4ebHbiM npegmMeToM no Bblbopy m3
obsizaTtenbHon npegmMmeTHon obnactn «EctecTBeHHble Hayku» PIOC cpegHero obuiero
obpasoBaHus.

YyebHas gucuunnmHa «Xmmusi» u3ydaetca B obueobpasoBaTesibHOM UMKNe
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHoBHOro obuiero o6pasoBaHmst C NOSTyYEHNEM
cpenHero obuwero obpasosaHua MNMNCC3.

B yyebHbix nnanax MNMMNCC3 mecTo y4ebHON ANCUMNIUHBI «XUMUS» — B COCTaBe
obweobpasoBaTenbHbIX Yy4EOHbIX AuCUMNIMH N0 BbIGOpPYy, OPMUPYEMBIX U3
obsasaTenbHbIX npegmeTHbix obnacten ®IrOC cpegHero obuiero obpasoBaHusi, ANs
cneunanbHOCTH crno «Papmauyusa» €CTeCTBEHHOHAY4YHOro npoduns
npodeccnoHanbHOro odpasoBaHus.

4. PE3YJIbTATbl OCBOEHMUA

OcBoeHve coaepXaHust y4yebHOM AucCUUNNUHBI  «XuMus»  obecnevmBaeT
OOCTUXEHME obyyarolmmmncs crieqyolmnx pe3ynbTaToB:

NUYHOCTHBbIX:

- YyBCTBO lOPAOCTM WU YBaXEHUSI K UCTOPUN U OOCTMXKEHUSIM OTEYECTBEHHOW
XMMWYECKON HayKW; XMMUYECKM TrpamMoTHOe roBedeHue B NpodeccuoHanbHom
AeATENbHOCTU 1 B BbITY Npu 0GpaLleHnM ¢ XMMUYECKMMU BELLECTBAMW, MaTepuanamm
1 npoueccamu;



- TOTOBHOCTb K MPOAOIMKEHMIO 00pa3oBaHMs M MOBbIWEHUS KBanudukauum B
n3bpaHHOM NPOdECCNOHANbHON AeATEeNbHOCTM U OOBEKTUBHOE OCO3HaHME pPonuv
XUMWNYECKNX KOMMNETEHLNN B 3TOM,;

- YMEHME WNCNoNb30BaTb [AOCTMXKEHUS COBPEMEHHON XUMWUYECKOW Hayku W
XUMUNYECKNX TEXHOMOMMIA A5 NOBbILWEHNS COOCTBEHHOrO MHTENNEKTYaNbHOro pasBnTus
B BblOpaHHOW NpodecCUOHanNbHON AEATENBbHOCTY;

- C(bOopMMPOBaAHHOCTb  LEHHOCTHO-CMbICIIOBbLIX  YCTAHOBOK,  OTpaKarLmnx
NMNYHOCTHbIE W TpaXOaHCKMe no3vumm B OEATENbHOCTM, aHTUKOPPYMNLMOHHOE
MUPOBO33pEHNE, NPABOCO3HaHWE, IKOSTOrMYECKYH0 KynbTypy;

- CHOPMUPOBAHHOCTL OCHOB MPaBOBOrO MbILWAEHNA U aHTUKOPPYMNLMOHHBLIX
CTaHOapTOB NOBEAEHUS;

- CNOCOBHOCTb K OCO3HAaHUK POCCUMCKOM rpakgaHCKOW WOEHTUYHOCTM B
NONNKYNbTYPHOM COLMYME;

- TONEepaHTHOE CO3HaHWE W NMOBeAEHNE B MOMUKYINbTYPHOM MUPE, TOTOBHOCTb U
CNocoBHOCTb BECTM Amanor ¢ Apyrmmun noabMu, OCTUraTb B HEM B3aMMOMOHMMaHNS,
HaxoauTb obwme uenn wn coTpygHMyaTb Ans MX  OOCTUXKEHMsl, CNOCOBHOCTb
NPOTMBOCTOSATb ngeonormm AKCTpeMnama, HaunoHanuama, KceHodobuu,
ANCKPMMUHALMM NO CounanbHbIM, PEMUIMO3HBIM, PAcOBbIM, HALMOHarbHbIM NPU3Hakam
N OpYrMM HeraTMBHbIM COUMasibHbIM SBIIEHUSM;

- pacno3HaBaTb KOHMMMNKTOrEHHbIE CUTyauun 1 npefoTBpallate KOHQMKTLI A0
UX akTMBHOW pasbl, BbICTpavMBaTb [AeroBYy0 U obpasoBaTesibHYl0 KOMMYHUKaLNIO,
n3berasi MIMYHOCTHbBIX OLLEHOYHbIX CYXXOEHWUMN.

MeTanpeaMeTHbIX:

- UCMonb3oBaHWE pasnUyHbIX BWMAOB MO3HaBaTENbHOW OEATENbHOCTU M
OCHOBHbIX WHTENNeKTyanbHbIX onepauuni (NOCTaHOBKM 3adayvn, opmMynupoBaHus
rMnoTes, aHanu3a U CuMHTe3a, CpaBHeHus, 0606LLeHns, cucTtemaTusaunn, BbiiBNEHUS
NPUYNHHO-CIIEACTBEHHbIX CBSA3EN, NMOMCKA aHanoros, (hopMynmMpoBaHMs BbIBOAOB) ANS
peleHna MOCTaBMEHHON 3adayv, TMpPUMEHEHNE OCHOBHbIX METOAOB MO3HaAHWUS
(HabnoaeHns, Hay4YHOro aKCNePUMEHTA) AN U3YyYeHUsT PasNNYHbIX CTOPOH XMMUYECKMUX
00BHEKTOB M MPOLIECCOB, C KOTOPbIMW BO3HWKAET HEOOXOAMMOCTb CTaslkMBaTbCHA B
npodeccunoHanbHon cdepe;

- UCNonb30oBaHWE pPasnUYHbIX WCTOYHMKOB [ANs1  MNOSyYEeHUs  XUMUYECKOWN
NHOPMaUUKN, YMEHME OUEHUTb €e [OOCTOBEPHOCTb AN OOCTUXKEHUS XOPOLLMX
pe3ynbTaTtoB B NpodeccuoHanbHon cdepe;

npeamMeTHbIX:

- c(bOpMMPOBAHHOCTb NPeaCTaBNEHNN O MECTE XMMUM B COBPEMEHHOWN Hay4YHOM
KapTUHE Mupa; MNOHMMaHWe ponn xumMmm B POPMUPOBAHUN  Kpyro3opa W
YHKLMOHANTbHOW rPaMOTHOCTU YeroBeKa ANs peLleHns NnpakTu4ecknx  3ajau;

- BfageHne OCHOBOMOMaravWmMmMm XUMUYECKUMU MNOHATUAMMU, TEOPUSMU,
3aKOHaMM N 3aKOHOMEPHOCTAMM;  YBEPEHHOEe  MONb30BaHWE  XUMUYECKOW
TEPMUHOMOIMEN N CUMBOJSTUKOW;

- BflafjeHne OCHOBHbIMM MEeTOAaMM Hay4yHOro MO3HaHWA, MUCMNOSb3yeEMbIMU B
XUMUN:  HAbGngeHneMm, OnUCaHMEM, W3MEPEHUEM, SKCNEPUMEHTOM; YMEHMue
obpabaTbiBaTh, 0OBACHATL pe3ynbTaTbhl NPOBEAEHHbLIX OMNbITOB WU AenaTb BbIBOAbI;
rOTOBHOCTb U CMOCOBHOCTb NPUMEHATL METOAbLI MO3HAHUSA NPU PELUEHUN NPAKTUYECKNX
3apav;

- ChOPMMPOBAHHOCTb YMEHUSA AaBaTb KONIMYECTBEHHbIE OLIEHKN U MPOU3BOANUTL
pacyeTbl N0 XMMUYECKUM (POpMYySiaM U YpaBHEHUSAM;

- BfageHue npasBuvnaMmm TEXHWKM ©e30onacHOCTU Mpu  UCMONb30BaHUU
XUMUNYECKUX BELLECTB;



- Cc(bOPMMPOBAHHOCTbL COOCTBEHHOW MO3MLUMM MO OTHOLUEHUKD K XUMUYECKOW
MHdOpMaLUK, NoNy4aemMon U3 pasHbIX MICTOYHUKOB.

CTyaeHT Ha yrnyGrneHHOM YPOBHE Hay4uUTCS:

- packpbiBaTb Ha npuMmepax poSib XMMuM B (POPMUPOBAHMM COBPEMEHHOWN
Hay4YHOM KapTWMHbI MUpa U B MNPaKTUY4ECKOW AEeATEeNbHOCTU YerioBeka, B3aMMOCBA3b
MEeXay XMMUEN U APYrMMU eCTECTBEHHbIMU HayKaMMU;

- yCcTaHaBnuBaTb MPUYUHHO-CNENCTBEHHbIE CBA3W MeXdy CTPOEHMEM aTOMOB
XUMUYECKNX ONEMEHTOB W MEPUOAMYECKMM U3MEHEHMEM CBOWCTB XMMWUYECKUX
9N1EeMEHTOB N UX COeANHEHUI B COOTBETCTBUN C MOSTIOXEHUEM XUMUYECKUX SNIEMEHTOB B
nepuoanyecKkon cucteme;

- aHanNu3npoBaTb COCTaB, CTPOEHME N CBONCTBA BELLECTB, MPUMEHSS NONOXEHUS
OCHOBHbIX XUMMWYECKUX TEOPUN: XMMMUYECKOTO CTPOEHUSA OpPraHU4ecKUx CoeauHEeHWUn
A.M. bytnepoBa, CTpPOEHMs aTomMa, XUMWYECKOW CBSA3WN, INEKTPONUTUYECKON
Anccoumaumm KUCNOT M OCHOBaHWW; yCTaHaBNMBaTb MPUYUHHO-CNEACTBEHHbIE CBS3M
MeXy CBOMCTBaAMU BELLECTBA U €ro COCTaBOM U CTPOEHUEM;

- MPUMEHSATb MpaBuna CUCTEMaTUYECKOW MeXOyHapOL4HOMW HOMEHKNATypbl Kak
CpeacTBa pasnuMyeHnsa n naeHTngrkaLmm BeLecTs o X COCTaBy U CTPOEHUIO;

- COCTaBNATb MOJEKYNsipHble U CTPYKTYpPHble (OpMYynbl HeOopraHM4Yeckux wu
OpraHu4ecKkMx BeLLeCTB Kak HocuTenen WHopMaumm O CTPOEHUU BellecTBa, €ero
CBOWNCTBaX M NPUHAANEXHOCTU K onpeaeneHHoOMyY Knaccy coeMHEeHUN;

- 06BACHATL NpUpoAay 1 cnocodbbl 06pa3oBaHNA XMMNYECKON CBSA3W: KOBANEHTHOM
(monapHOW, HEnonApHOW), WOHHOW, MeTasfIMYeckon, BOOOPOAHON - C  LENbio
onpefeneHns XMMn4eckon akTMBHOCTU BELLECTB;

- XapakTepusoBaTb (U3NYECKMe CBOWCTBA HEOPraHWYEeCKMX M OpraHnUYecKmnx
BELleCTB WM YyCTaHaBnuBaTb 3aBUCUMOCTb (PU3NYECKMX CBOMCTB BeLWEecTB OT Tuna
KPUCTanNIM4Yeckon peLueTku;

- XapakTepu3oBaTb 3aKOHOMEPHOCTU B W3MEHEHUN XUMWUYECKUX CBOWNCTB
NPOCTbIX BELWLECTB, BOAOPOAHbIX COEANHEHMWI, BbICLUMX OKCUAOB U MMOPOKCUA0B;

- NpPUBOANTb MPUMEPbI XUMUYECKUX peaKkuui, pacKpbiBalOLUX XapaKTepHble
XMMUYECKME CBOWCTBA HEOPraHMYECKUX U OPraHNYEeCcKMX BELLECTB M3YYEHHbIX KIaccoB
C Uenblo UX naeHTudmkaumm n o6bACHEHNA 06nacTn NPUMEHeHUs;

- onpegensatb MexaHuM3M peakuuum B 3aBMCMMOCTM OT YCROBUW MNPOBEAEHMS
peakumm n NPOrHo3MpoBaTh BO3MOXHOCTb MPOTEKAHUSA XMMUYECKUX pPeakL i Ha OCHOBE
TMNa XMMNYECKOW CBA3N N aKTUBHOCTW PEareHToB;

- yCTaHaBnuBaTb 3aBMCUMOCTb pPEaKLMOHHOW CMOCOBHOCTU OpraHU4ecKnx
COeAMHEHMI OT XapakTepa B3auMMHOrO BIMSHUS aTOMOB B MOfEeKynax C Lenbko
NPOrHO3MPOBaHWS NPOLYKTOB peakunu;

- yCTaHaBnMBaTb 3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakuum 1M CMeLLeHus
XMMUYECKOTO pPaBHOBECUS OT pasnuyHbIX (PakTopoB C LUenbl  onpegeneHus
ONTUMarnbHbIX YCNOBUI NPOTEKAHNSA XMMUYECKNX NPOLLECCOB,;

- yCTaHaBnuBaTb FEHETMYECKYHD CBA3b MEXAY Khnaccamu HeOopraHM4eckux wu
OpraHn4eckmnx BeLwecTB Ana 060CHOBAHUS MPUHLMNNANbHON BO3MOXHOCTU NONyYeHUs
HeopraHM4Yeckux 1 OpraHN4YecKnx coeaMHEHNN 3a4aHHOro COCTaBa U CTPOEHUS;

- onpefenaTb XapakTep cpedbl B pesynbTaTe rMaponim3a HeopraHU4eckux u
OpraHU4yecKMx BeLLECTB U MPMBOAMTb NPUMEPbI TMAPONM3a BELLECTB B NOBCEOHEBHOM
XN3HW YenoBeka, bnonornyeckmx 0OMeHHbIX NpoLeccax 1 NPOMbILLIIEHHOCTH;

- MPMBOAMTb NPUMEPbLI OKUCIUTENBHO-BOCCTAHOBUTENBHbIX peakuui B npupoae,
NPOM3BOACTBEHHbIX NPOLeccax U XnM3HegeaTenbHOCTN OPraHN3MOB;

- MPOBOANUTL pacyeTbl HA OCHOBE XMMMUYECKUX (POpMYN U ypaBHEHUW peakuui:
HaxoXaeHne MONeKynsapHoOn opMynbl OpPraHMYecKoro BeLlecTBa MO ero NAoTHOCTU U
MacCOBbIM JOSIIM 3fIEMEHTOB, BXOAALUMX B €ro COCTaB, UM No NpoayKTam CropaHus;
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pacyeTbl MaccoBoW 0nu (Maccbl) XMMUYECKOro CoeaMHEHNS B CMEeCU; pacyeTbl Macchl
(obbema, konmnyecTBa BeLlecTBa) NPOAYKTOB peakumu, ecrniv 0gHO U3 BewecTB A4aHo B
n3bbITke (MMEeT NPMMECK); pacyeTbl MaccoBOM UM o6bEMHON AONM BbiXxoda NpoayKTa
peakumMm OT TeopeTUYEeCKM BO3MOXHOIO; pacyeTbl TennoBoro addekra peakumu;
pacyeTbl 0OBEMHbBIX OTHOLLUEHWA ra30B MPU XMMUYECKUX peakuusix; pacdeTbl Macchbl
(obbema, KonuyecTea BeLLeCcTBa) NPOAYKTa peakumn, ecrnv OogHO M3 BELLECTB AaHO B
BMOEe pacTBopa C OnpeaeneHHon MaccoBOWn A0oNen pacTBOPEHHOrO BELLIECTBA;

- OCYLLUEeCTBMATb MOWUCK  XMMUYECKOM  MHGOopMauMM MO Ha3BaHUAM,
noeHTuukaTopam, CTpyKTypHbIM hopmynam BeLLecTB;

- KPUTUYECKM OLEHMBATb W MHTEPNPETUPOBATb XUMMUYECKYID WHopMaumto,
cogepXallytoca B COOOLIEHMAX CpeacTtB  MaccoBOM  MHbopmauun, pecypcax
MHTepHeTa, Hay4yHO-MONYNSAPHbIX CTaTbAX C TOYKM 3PEHUS eCTeCcTBEHHOHAy4HOW
KOPPEKTHOCTU B LENsX BbISIBIEHMS OLWWMOOYHbIX CYXXOAEHUA U (POpMUPOBAHUS
COOCTBEHHOW NO3NLNU;

- yCTaHaBnuBaTb B3auMMOCBA3M Mexay Gaktamum u Teopuemn, MPUYNHON W
cneacTBMeEM MNpwu aHanmse npobnemMHbiXx cuTyaumin u 0BOCHOBaAHUM MPUHUMAEMbIX
peLleHNn Ha OCHOBE XUMWNYECKNX 3HAHUN.

5. COOEPXXAHWE PABOYEN NPOrPAMMbI

BBepeHue
HayyHble MeToabl MO3HAHUA BeWweCcTB WM XMMWUYECKUX saBrneHun. Ponb
3KCNepuMeEHTa N TeOpUN B XMMUKN. 3Ha4YeHMe Xnmmm npu ocsoeHmnn npodgeccuin Cro u
cneunanbHocten CIMO  ecTecTBEHHO-Hay4YHOro npounsa  nNpodeccrnoHanbHoro
obpasoBaHus.

1. OpraHunyeckas xumums

1.1. NMpepmeT opraHn4eckon xummn. Teopusa CTPOEHUA OpraHM4ecKux
coeaNHEeHun

NMpeameT opraHnyeckom XuMuu. [NoHATME 06 opraHMyeckom BellecTBe U
opraHnyeckon xumun. KpaTkui O4vepk WCTOpUM pPasBUTUA OpPraHUYecKon XUMUMW.
Butanuam un ero kpyweHue. OCOBEHHOCTU CTPOEHUS OpPraHUYEeCcKUX COeaVHEHUN.
KpyrosopoT yrnepoaa B npupoge.

Teopusa cTpoeHMAa opraHMyeckux coeguHeHmn A. M. bByrtneposa.

Mpegnockbinkn co3gaHna Teopun cTpoeHns. OCHOBHbIE MOMNOXEHUSI TEOPUN CTPOEHNS A.
M. byTtnepoBa. XnmMmnyeckoe CTPOEHWE M CBOWCTBA OpraHM4eckux BellectB. NoHATME
06 umsomepun. Crnocobbl OTOBpaXeHWss CTPOEHUs Morekynbl (popmynbl, mMogenu).
3HauyeHune Teopun A. M. bytnepoBa ansa pasBuUTUS OPraHUYECKOM XMMUN N XMMUYECKNX
NPOrHO30B.
CTtpoeHue aTtoma yrrepoga. ONneKkTpoHHoe obrnako u opbutanb, s- U p-opbutanu.
ONEKTPOHHbIE U 3MNEKTPOHHO-rpadmnyeckne opmynbl atoma yrrinepoga B OCHOBHOM U
BO30OYyXOEeHHOM coCcTOosiHMAX. KoBaneHTHas xvMMmunyeckasi CBA3b 1 ee Knaccudukauusa no
crnocoby nepekpbiBaHus opbutanen (o- u TT-cBA3K). [oHATHE, Tunbl rMMbpuansauun.
dopma aToMHbIX opbuTanein, B3aMMHOE OTTankuaHue rmbpuaHbix opbutanen m mx
pacrnosnoXeHne B NPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3JHepruun. eomeTpus
MONeKyn BellecTB, 0Opa3OBaHHbIX aTtoOMamu yrrepoda B pPasfMYHbIX COCTOSHUAX
rmbpungmsaumn.

Knaccudukauma opraHmyecknx coeguHeHun. Knaccmdpumkaums opraHM4eckmnx
BELLECTB B 3aBMCUMOCTU OT CTPOEHUA yrnepodHon uenu. MNoHaTue dyHKLMOHaNbLHOM
rpynnel. Knaccndukaumnsa opraHMyeckmx BeLwecTs no Tuny oyHKUMOHANbHOW  rpynmbl.

OcHOBbI HOMEHKNaTypbl OpraHUYeCKUX BelecTB. TpuBMasrbHble Ha3BaHUS.
PauvoHanbHass HOMeEHKNatypa Kak npeawecTtBeHHuua HomeHknatypbl [UPAC.
HomeHnknatypa IUPAC: npuHuunbl  obpas3oBaHMs  Ha3BaHWW,  CTapLUMHCTBO
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PYHKUMOHarnbHbIX rpynn, uMx obo3HavyeHMe B npedmkcax u cyddukcax HasBaHWU
OpraHU4yecKnx BeLLEeCTB.

Tunbl XMMUYECKUX CBA3EeM B OpPraHUYeCKUX COeAUHEHUAX U Crnocobbl ux
paspbiBa. Knaccudukaumsa KoBamneHTHbIX CBA3EeW MO  3MeKTpooTpuuaTenbHOCTH
CBSI3aHHbIX aTOMOB, Cnocoby nepekpbiBaHUA opbutanen, KpaTHOCTU, MeEXaHU3My
obpasoBaHnsa. CBA3b NPUPOLbI XMMUYECKON CBA3U C TUMOM KPUCTanMYeCcKon peLleTku
BellecTBa M ero uandeckumn ceomcTBamu. PaspbiB XMMUYECKOW CBS3M Kak MpoLecc,
obpaTtHbIn ee obpaszoBaHUio. OMONMUTUYECKUA U TETEPOSTIUTUYECKMIA pa3pbiBbl CBA3EN,
MX conoctaeneHme ¢ OOMEHHbIM W AOHOPHO-aKUENTOPHbIM MeXaHu3mMaMu KX
obpasoBaHud. NoHATME cBOBOAHOrO pagukana, HykneounbHON N AnNekTPodUbHOM
YacTuubl.

Knaccucdmkauma peakumm B OpraHM4ecKom XUMMUMU. [loHATME O Tunax u
MexXaHu3Max peakuunm B opraHudeckon xumumn. Knaccudukaumss peakuui no
M3MEHEHNI0 B CTPYKType BelwecTBa (NpucoeavHeHue, OTLLenneHne, 3aMelleHune,
n3omMmepusauus) 1 TUNy peareHta (pagukasnbHble, HyKneogunbHble, SNeKTPOUIIbHbIE).
Peakuun npucoeaunHenus (A, A.), anuMmuHupoBaHus (E), samewenus (S;, S, Sp),

nsomepmsauun. PasHOBMOHOCTM  peakumMh Kaxgoro Tuna: rMapvpoBaHue U
AerMapupoBaHMe,  ranoreHMpoBaHMe W [eranoreHMpoBaHue, rmgpartaums U
aermgpataumsi, rmaporanoreHMpoBaHne u AernaporanoreHMpoBaHme, nonvMmepusauns
1 NONMKOHAEHCAUMS, NeperpynnupoBkKa.

CoBpeMeHHble npeacTaBNeHUss O XMMWUYECKOM CTPOEHMU OpraHuYeckux
BewecTB. OCHOBHble HanpaBneHusa passuTus Teopum ctpoeHus A. M. Bytneposa.
N3omepusi opraHnyecknx BelecTs 1 ee Buabl. CTPYKTYpHas N30MepUs: MexknaccoBas,
YyrnepoaHoro ckeneta, MNOMOXEHUS KpaTHOM CBA3M U (PYHKUMOHANbHOM rpynnbl.
lMpocTpaHCTBEHHAs  M30Mepus:  reomeTpuyeckad K onTtuyeckasd.  [loHaTue
acCMMMETPUYECKOro LeHTpa. buonormyeckoe 3HayeHMEe ONTMYECKON W30MEPUN.
B3anmHoe BnusiHME aTtoOMOB B MOfeEKynax opraHmyeckux BewecTtB. [loHATMe
9NEKTPOHHbLIX 3(P(EKTOB aTOMOB M aTOMHbIX TFPyMnn B OpraHMYeckux Mosiekynax
(MHOYKUMOHHBIA N ME30MEPHbIN 3heKT).

1.2 NMpepenbHble yrnesoaopoAabl

Fomonornyeckun psap ankaHoB. [NoHaTne o6 yrmesogopopax. OcobeHHoCTH
CTPOEHUA npedenbHbIX YreBoaopoaoB. ArnkKaHbl Kak npeactaBuTenn npegesnbHbIX
yrneBogopOAoB. ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHWE MOJEKYNbl MeTaHa U
Apyrux ankaHoB. [omonornyecknn psg m usomepuss napadgpuHoB. HopmanbHoe wn
pa3BeTBNEHHOE CTPOEHWE YrnepoaHon uenu. HomeHknaTypa ankaHoB M ankuibHbIX
3amecTtutenen. dusmyeckne CBOMCTBA ankaHoB. AnKaHbl B NpUpoae.

Xnmuyeckme cBOoUCTBaA ankaHoB. Peakuyumn SR-Tmna: ranoreHnpoBaHue

(pabotbl H. H. CemeHoBa), HuTpoBaHme no KoHoBanoBy. MexaHu3M peakumu
XriopupoBaHna ankaHoB. Peakuun perngpupoBaHus, TOpPeHusi, KaTanuTU4ecKoro
OKMUCNEHUS1 ankaHoB. KpeKkuHr ankaHoB, pasfndHble BUAbl KPEeKuMHra, npumeHeHue B
NPOMBbILIIEHHOCTU. [MMPONN3 1 KOHBEPCUA METaHa, N30MepPU3aLns arnkaHoB.

NMpumeHeHne U cnocobbl nony4vyeHusa ankaHoB. O6MacTM nNpPUMEHeHUN
ankaHoB. [MpomblWwneHHblIe cnocobbl NOMyYEHMsT ankaHoB: MOSyYEHWE M3 MPUPOOHbLIX
NCTOYHUKOB, KPEKUHI napaduHOB, NOfyYeHNe CUHTETMYEecKoro 6eHaunHa, rasmdukaums
yrns, rmapupoBaHne ankaHoB. JlabopaTopHble CnocoObl MOMyYeHUs1 ankaHoB: CUHTE3
Btopua, aekapbokcunupoBaHue, ruaponuna kapbuga antoMmHuS.

LimknoankaHbl. [OMOMOrMyecknn psg M HOMEHKNATypa UMKIOAankaHoB, WX
obwas dopmyna. [loHATME O HanpskeHuuM Uuukna. WM3omepus LMKNOankaHoB:
MeXKriaccoBasi, YrrnepoaHoro ckemneTa, reomeTpuyeckas. llonyvyeHne mn cusndeckme
CBOWCTBA UMKIOankaHoB. XMMMUYeCKMe CBOMUCTBA LUMKnoankaHoB. Cneunduka CBOMUCTB



UUKII0ankaHoB C MarnbiM pa3MepoM uukna. Peakuuu npycoeavHeHNa 1 pagmnkansHOro
3amMeLLeHmns.

HOemoHcTpauun

Mogenn Monekyn MeTaHa, [ApyrMx arkaHoB, pasfnuyHbiX KoHdopMauuin
UuKriorekcaHa.

1.3 3TUneHoBble U AUEHOBbIE yrnesoaopoAabl

FoMonornyeckuun psg ankeHoB. JNEKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHUe
MOSEKynbl 3TUNeHa u ankeHoB. [omonorudeckun psg v obwas dopmyna ankeHos.
N3omepus OTUNEHOBbIX YrIeBOAOPOLOB: MeXKnaccoBas, YrrepoaHoro ckernerta,
NOMNOXeHNa  KpaTHOW  cBA3W, reomeTpuyeckad. OcobeHHOCTM  HOMEHKNaTypbl
9TUIEHOBbLIX YrNEeBOAOPOAOB, Ha3BaHUS BaXXHENLWUX paankanos. Pusmyeckme cBoUCTBa
arkeHosB.

XuMunyeckme CBOWMCTBA alfikeHoB. OJeKTPOUIbHbIA XapakTep peakuun,
CKITOHHOCTb K peakumsam nNpucoeduvHEHUs, OKUCNeHus, nonuMmepmsauumn. [Mpasuno
MapkoBHMKOBA W €ro 9nekTpoHHoe obocHoBaHMe. Peakumn ranoreHnpoBaHus,
rMaporanoreHMpoBaHus, rnapatauum, rmapuposaHusi. Mexanusm A -peakuui. lNoHsTue

0 peakumsax nonumepwusauun. opeHve ankeHoB. Peakuun OKUCNEHWA B MSATKUX U
XecTkux ycrnosusax. Peakuma BarHepa W ee 3HadeHne Ona  obHapyxeHus
HenpeaenbHbIX YrNeBoAopoaoB, NONyvyeHus rnukonen. NoHaTue o nonuMmepusaumu.

NMpumeHeHne M cnocobbl nony4YeHUs ankeHoB. /cnorb3oBaHWe BbICOKOW
peakuMOHHOM CMOCOBHOCTN ankeHOB B XMMUYECKOW MPOMbILWNEHHOCTU. pumeHeHne
aTuneHa u nponuneHa. [NpomblwneHHble cnocobbl MNonyveHus ankeHoB. Peakuumn
AerMapupoBaHns U KpeknHra ankeHoB. JTabopaTopHble cnocobbl NonyYeHnst ankeHoB.

AnkagueHbl. [loHATME W Knaccudukaumsa OMEHOBbLIX YrNeBOAOPOAOB MO
B3aMMHOMY PacnosiOKEHUIO KpaTHbIX cBA3en B Mosiekyrne. OCOB6eHHOCTN 3NeKTPOHHOIo
N NPOCTPAHCTBEHHOrO CTPOEHMUSI COMPSPKEHHbIX AMEHOB. [MOHATME O TT-3NEeKTPOHHOM
cucteme. HomeHknaTypa AueHOBLIX YyrnesogoponoB. OCOBEHHOCTU  XMMUYECKMX
CBOWNCTB COMPSPKEHHbIX OWMEHOB KaK CreacTBME MX 3NEKTPOHHOrO CTpoeHus. Peakumm
1,4-npucoeanHenus. [Monumepusaums gueHoB. Cnocobbl NONyYeHUs ANEHOBbIX
yrnesogopoaos: pabotkl C. B. Jlebenesa, gerngpuposaHue ankaHoB.

demoHcTpauum

Mogenn Monekyn CTPYKTYPHbIX W MNPOCTPAHCTBEHHbLIX W30OMEPOB asikeHoB W
ankagueHos.

1.4 AueTuneHoBble yrnesogopoabl

FoMonornyeckumn psaa ankKMHOB. ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME
auetTuneHa M Opyrmx ankuHo. [omonorudeckun psag v obuwas dopmyna ankuHOB.
HomeHknatypa  aueTuUneHoBbIX  YrneBogopodoB.  M3omepuss  MexKnaccoBas,
yrnepoaHoro ckeneta, NONoXeHUst KpaTHOW CBA3MW.

XuMmunyeckme cBoMCTBa M NpUMeHeHMe anknHoB. OcCOBEHHOCTU peakuuin
npucoeanHeHns No TPOMHOKW yrnepoa-yrnepoaHon ceasun. Peakuna Kydeposa. NpaBuno
MapkoBHMKOBa NPUMEHUTENBLHO K aueTuneHam. [logBwKHOCTL aTtomMa BogopoAa
(kncnoTHble cBoncTBa ankuHoB). OkucneHwe ankvHoB. Peakumss  3enuHCcKoro.
MpumeHeHne aueTUneHoBbIX yrresogoponos. NonmemHMNayeTar.

NonyyeHne ankuHoB. [lonyyeHve aueTuneHa MOUPONIM3OM MeTaHa U
KapbuaHbIM METOOO0M.

DemoHcTpauun

Mogenu Mmonekynbl aueTuneHa u apyrmx anknHoB.

1.5 ApomaTuyeckue yrnesogopoabl

Fomonornyeckun psag apeHoB. beH3on kak npeactaBuTene apeHoB. Pa3sutne
npegcraBneHnn o ctpoeHnn 6eHsona. CoBpeMeHHble NpeacTaBrieHnsi 06 3eKTPOHHOM
N MNPOCTPAHCTBEHHOM CTpoeHun GeHsona. OGpasoBaHME apoOMaTUYECKOM CUCTEMBI.
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Fomonorn 6GeH3ona, wWx HoOMeHknaTtypa, obwas dopmyna. HomeHknatypa Aans
An3aMelleHHbIX  Npoum3BOAHbIX  BeH3ona: opTo-, MeTa-, napa-pacnorioxeHve
3amecTtutenen. Pusmnyeckme CBOMCTBaA apeHOB.

Xumnyeckme cBOMCTBa apeHoB. [lpuymepbl peakumin 3nekTpoduUibHOro
3aMelleHuns: ranoreHMpoBaHnsa, ankunupoBaHus (katanusatopbl Ppugens-Kpadrca),
HUTPOBaHUS, cynbdupoBaHus. Peakumn rvapvpoBaHua U nNpucoeuHeHus xrnopa K
6eH3ony. OCoOBEHHOCTN XMMMYECKMX CBOMCTB romosnoros 6eH3ona. BsanmHoe BnnsHue
aToOMOB Ha npumepe romosioroB apeHoB. OpueHTaumnsa B peakumsax aneKTpodunbHoro
3amelleHus. OpmeHTtaHTsl | n 1l poga.

NMpumeHeHne M nonyyeHue apeHoB. [1pUpOAHbIE UCTOYHUKM apOMaTUYECKMX
yrneBo4opoAoB. ApomMaTtm3aumsi ankaHoB W LMKNoankaHoB. AnkunmpoBaHne 6eHsona.

JemoHcTpauum

LLlapocTepxHeBble 1 06bEMHbIE MOAENW MONEKYN GeH30ma 1 ero roMosnoros.

1.7 NMpupoaHble UCTOYHUKN YriieBoaAopoaAoB

HedTb. HaxoxageHne B npupoge, coctaB v (uandeckme CBOUCTBA HedTu.
TonnuMeHO- aHepreTudeckoe 3HayveHue HedTu. MNpombiwneHHas nepepaboTka HedTW.
Pektudukaumsa HedTHU, OCHOBHble pakuuMM ee pasfeneHus, MX MUCnosib3oBaHue.
BTopunyHasa nepepaboTtka HedpTenpoayKkToB. PekTndmkaumsa masyta npu yMeHbLLUEHHOM
AasneHun. KpekuHr HedTenpoaykToB. PasnuuyHble BuAbl KpekuHra, pabotbl B. T.
LyxoBa. N3omepusaumna ankaHoB. AnNKUNupoBaHWe HenpegesibHbIX YrieBoaopOoLoB.
PedopmuHr HedpTenpoayktoB. KayecTtBo aBToMObGUIIbHOIO Tonnmea. OKTaHOBOE YUCIIO.

MpupoaHbIK U NONYTHLIN HedTAHOM ra3bl. CpaBHEHME cocTaBa NPUPOLHOro U
NOMYyTHOrO ra3oB, UX NPaKTU4ECKOEe NCMOSb30BaHMe.

KameHHbIN yronb. OCHOBHble HanpasfeHUs UCMOMb30BaHNSA KaMEHHOro Yris.
KokcoBaHMe KaMeHHOro Yyrns, BaXHeuwue npoayKTbl 3TOr0 rnpouecca: KOKC,
KaMeHHoyronbHass cmona, HaacmonbHas Boga. CoeauwHeHus, Bblaensemble U3
KaMeHHOYrofibHon cmosbl.  [pogykTel, nonyvYaemble W3  HAACMOSMBHOW  BOAbI.
OKonormyeckme acnektbl obblun, nepepaboTkm WM UCMONb30BAHUSA  FOPHYNX
nckonaembix.

1.8 N'mapoKcunbHbIe coeauHEeHUs

CrtpoeHne u knaccudukauma cnmptoB. Knaccudukaumsi cnmptoB No Tuny
YyrneBogOPOAHOIoO pagukana, Yucny rmapoKCUITbHbIX FPYMn U TUny aTtoma yrnepoaa,
CBSI3@HHOINO C MMOPOKCUIbHOW rpynnon. ONEKTPOHHOE U MPOCTPaHCTBEHHOE CTPOEHue
rMMOPOKCUNBHOW Tpynnbl. BnusHue CTpoeHna CnupToB Ha UX (pusndeckue CBOMCTBA.
MexmonekynspHas BoAdopogdHass CBA3b. [omonormyeckmn pag  npegesibHbIX
OAHOATOMHbIX CNUPTOB. M3oMepusa n HOMeHKNaTypa ankaHosnos, ux obwasa dopmyna.

XumMmunyeckme cBoMCTBa arnikaHonoB. PeakuMOHHas cnocoBHOCTb NpeaenbHbIX
OAHOATOMHbIX cnMpPTOB. CpaBHEHME KUCAOTHO-OCHOBHLIX CBOWCTB OPraHU4Yeckux u
HEeopraHM4Yecknx coeauvHeHun, copgepxawmux OH-rpynny: KMCNOT, OCHOBaHWUM,
amMoTepHbIX coeauMHeHnn (Boabl, cnupToB). Peakuuun, noarBepxgarolime KUCOTHbIe
CBOMCTBA CNUPTOB. Peakuun 3ameLleHns rmgpoKcunbHOn rpynnel. MexmonekynspHas
aerngpartaumsa cnupToB, ycrnoBust obpasoBaHUA NPOCTbIX 3dupoB. CnoxHble a¢upsbl
HeopraHM4Yeckux W OpraHMYeckMx KUCMOT, peakuun atepudmkaumm. OKUCNeHne u
OKMCNUTENbHOE AerngpvpoBaHe CNupToB.

Cnocobbl nonyyeHuss cnupToB. [Maponua ranoreHankaHoB. [umapaTaums
arnkeHoB, yCrnoBua ee npoBeaeHus. BocctaHoBneHne kKapboHUbHbIX COEANHEHWUNA.

OTpenbHble npeacTtaBuTenu ankaHonoB. MeTaHon, €ro nNpoMbILWIEHHOE
nosly4eHne 1 NpMMeHeHne B NPOMBbILSEHHOCTU. buonornyeckoe gencrteve meTtaHona.
Cneumnduryeckne cnocobbl NonyyYeHnss aTMNoBoro cnupta. duanonornyeckoe aencrene
aTaHona.

MHoroaTtomMHble cnupTbl. VI3omMepus n HoOMeHknaTtypa npeacrasutenen AByx- U
TpexaToMHbIX cnUpToB. OCOBEHHOCTU XMMUYECKNX CBOMCTB MHOrOATOMHbIX CINPTOB, UX
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KayecTBeHHOe obHapyxeHue. OTaenbHble NPeacTaBUTENN: STUMEHINUKOMb, MULEPWH,
CcNocobbl MX MNONyYEHUsI, NPAKTUYECKOE NMPUMEHEHNE.

®deHon. ONEeKTPOHHOE M NPOCTPaHCTBEHHOE CTpoeHne deHona. BsanmHoe
BMMAHWE apOMaTUYECKOro KofbLa M MMOPOKCUIbHOW rpynnbl. XMMUYECKME CBOWCTBA
deHona Kak (PyHKUMST ero XMmuyeckoro ctpoeHus. bBbpomupoBaHne deHona
(kayecTBeHHast peakuusi), HUTpoBaHMe (MUKPUHOBAA KUCNOTa, €€ CBOWCTBa W

npuMmeHeHne). ObpasoBaHMe OKpaLUEHHbIX KOMMMEKCOB C WMOHOM Fe3+. MpumeHeHne
deHona. Nony4eHne eHona B NPOMBbILLNIEHHOCTU.

HOemoHcTpauun

Mogenu monekyn cnmpToB U (PeHOOB.

1.9 Anbagerngbl U KEeTOHbI

FoMmonornyeckme psagbl anbAernaoB U KETOHOB. [MoHATME O KapOGOHMMBHbIX
COEONHEHUAX. ONEKTPOHHOE CTpoeHue KapOoHunbHOW rpynnbl.  W3omepusa wn
HOMEHKNnaTypa anbgermgoB W KeToHoB. Pusmyeckne cBonctBa KapOOHUBbHbIX
coeJUHEHUN.

XuMunyeckme CBOMCTBA anbaernaoB U KeTOHOB. PeakunoHHasi cnocoBHOCTb
KapbOHUMbHbLIX COeANHEHNIN. Peakunmn okMcneHus anbaerngoB, Ka4ecTBEHHbIE peakumnm
Ha anbAaerngHyto rpynny. Peakuuu NONIMKOHAEHCAUNN: obpasoBaHue
doeHonoopmanbaerngHbIX cMos.

NMpumeHeHne u nony4vyeHne KapOOHUMbHbLIX coeAuHeHUN. [lpumeHeHne
anbaerngoB M KETOHOB B ObITy M NPOMBILLNIEHHOCTU. AnbAernabl U KETOHbI B Npupoae
(3dbupHble macna, pepomoHbl). MonyyeHne kKapOOHWUIbHBIX COEOUHEHUI OKUCIIEHUEM
CNMPTOB, rMapaTauMen  ankuHoB, OKUCMEHMEM  yrneBogoponoB. OtaenbHble
npeactaBUTeENn anbaernaoB U KETOHOB,
crneundunyeckne cnocobbl X NONyYEeHUs U CBOMUCTBA.

HdemoHcTpauun

LapoctepkHeBble M OObEMHbLIE MOOENW MONEKYNn anbAerMaoB W KETOHOB.
KadecTBeHHble peakumu Ha anbaeruaHyro rpynmny.

1.10 Kap6oHoBble KUCNOTbI U UX MPOU3BOAHbLIE

FoMmonornyeckun psap npegeribHbIX OAHOOCHOBHbLIX KapOOHOBbLIX KUCHIOT.
MoHATME © KapOOHOBLIX KUCNOTax W UMX Knaccudukaums. ONEKTPoOHHOE U
NPOCTPaHCTBEHHOE CTPOEHME KapOOKCUNbHOW  rpynnbl.  [OMonorMyeckuin  psag
npegenbHbIX OLHOOCHOBHbLIX KapbOHOBbLIX KUCIOT, MX HOMEHKNatypa U WU30oMepus.
MexmonekynspHble BOOOPOAHLIE CBSA3N KapPOOKCUNbHBIX FPYMM, WX BIMSHME Ha
domanyeckme cBoncTea kapOboOHOBBIX KNCHOT.

XumMunyeckme cBOMCTBA KapOOHOBLIX KUCNOT. Peakuuu, mnnictpupyrowme
KACNOTHblE CBOMCTBA W WX CpPaBHEHWE CO CBOMCTBAMW HEOPraHWYeckuUx KucroT.
O6pasoBaHne yHKUMOHAmNbHbIX MPOM3BOAHbLIX KapOOHOBLIX KUCNOT. Peakuyuu
aTepudukaumn. AHrMapuabl KapOOHOBBIX KUCAOT, NX NOMyYEHNE U NPUMEHEHKE.

Cnoco6bl nony4yeHusa KapoboHoBbIX KucnoT. OTaenbHbIe NpeacTaBUTeENU U
ux 3HadeHue. O6wme cnocobbl NOMy4YEHNSA: OKUCNEHME ankaHOoB, arnkeHoB, NePBUYHbIX
CnMpTOB, anbgerngoB. BaxHenwwume npeactaBuTenn  KapOOHOBLIX  KMCMOT, UX
Buonornyeckas ponb, cneumunyeckne cnocodbl NOMyYeHUs, CBOUCTBA U NPUMEHEHUEe
MYypaBbWUHOW, YKCYCHOW, NanbMUTUHOBOM U CTEAPUHOBOW; akpUOBOM N METAKPUITOBOW;
OJIEMHOBOW, NMMHONEBOW U NMUHONEHOBOW; L aBeneBon; OeH30MHOM KUCIOT.

CnoxHble 3dupbl. CTpoeHMe UM  HOMEHKNnatypa CrOXHbIX  3¢uMpoB,
MeXKnaccoBasa nsomepusa ¢ kapboHoBbIMU KucnoTammn. Cnocodbl NONYYEHUS CROXHbIX
acpmpo. OBpaTUMOCTb peakumnn atepudmkaunmn n QakTopbl, BANAIOLWME HA CMELLEeHne
paBHoBecusi. ObpasoBaHue cnoxHblx nonmadupos. NMNonuatuneHTepedTanat. JlaBcaH
Kak npeacraBuTerlb CUHTETUYECKUX BOSIOKOH. XMMUYECKMe CBOWCTBA U NPUMEHEHWe
CNOXHbIX 3PUPOB.
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XKupbl. XKupbl Kak cnoxHole 3aduvpbl rmuuepuHa. KapboHoBble KUCMOTHI,
BXOOSALME B COCTaB >XMPOB. 3aBUCUMOCTb KOHCUCTEHLUMU >XUPOB OT WX COCTaBa.
XvMU4eckne CBOWCTBA XMPOB: MMOponva, oMblnieHne, rmgpuposaHune. brnonornyeckas
POSb XNPOB, UX UCMOSNb30BaHNE B ObITY Y MPOMbILLIIEHHOCTH.

Conun kapb6oHoBbIX kucnor. Mebina. Cnocobbl nonyvyeHuss  conen:
B3aMmogenctene KapbOHOBLIX KUCAOT C MeTannamu, OCHOBHbIMW  OKCuaamw,
OCHOBAHUAMU, CONAMM; LLIEMNOYHON TMAPONN3 CAOXHbBIX 3MPOB. XMMUYECKNE CBONCTBA
conen KapboOHOBbIX KUCIOT: rMaponua, peakumm WMOoHHoro obmeHa. Mbina, CywHOCTb
motwulero genctaua. OTHOWEHME Mblna K XecTkon Boge. CuMHTETUYecKne MotroLme
cpeactea — CMC (geTtepreHTbl), UX NpenMyLLIECTBA U HEAOCTATKM.

1.11 YrneBoAabl

NoHatTne 06 yrneBopax. Knaccudwmkaums yrnesogoB. MoHo-, an- nu
nonucaxapuabl, NpeacTaBUTENM KaKAow rpynnbl yrneBoaoB. buonormyeckass posnb
yrneBOAOB, UX 3HAYEHME B XXM3HM YenoBeka n obLiecTsa.

MoHocaxapugbl. CTpoeHMe W onTuyeckass U3oMepuss MoHocaxapuaoB. WX
Knaccudpukaumss no 4Yucny aTtoMoB yrrepoga v npuvpoge KapOboHWUMBHOWM pynnbl.
dopmynbl duwepa u Xeyopca Ans  uM30bpaxeHuss MONeKyn MOHOCaxapwuaos.
OTHeceHne MoHocaxapugoB kK D- n L-psgy. BaxHenwme npeactaButenn MOHO3.
[ntokosa, CTpoeHne ee Monekynbl N husnyeckne cBomcTea. TaytoMmepusi. XuMmnyeckume
CBOMCTBA [MOKO3bl: peakuuMuM Mo anbgerngHon rpynne («cepebpsHoro 3epkanay,
OKMCNEHMEe a30THOW KUCIOTOW, rmapupoBaHme). Peakumn rnoko3bl Kak MHOroaToOMHOro
cnvpTa: B3auMmoAencTBue rmnko3bl ¢ rugpokengom wmeam  (Il) npu  komHaTHOM
Temnepatype W  HarpeBaHuW. PasnuyHble  Tunbl  BGpoxeHust  (CNMPTOBOE,
MOMo4YHoOKKcroe). [noko3a B npupoge. buonorndeckas ponb U NpUMEHEHUE TNHOKO3bI.
®dpykTo3a Kak u3omep rnoko3bl. CpaBHEHME CTPOEHUS MOJSEKYNbl U XUMUYECKNX
CBOMCTB [MIOKO3bl U (PpyKTO3bl. PpyKTO3a B npupoge u ee OBuonorndeckass porsib.
MeHTO3bl. PMbo3a u pesokcupnbosa kak npencraButTenu anbgoneHTto3. CTpoeHue
MOREKyI.

Oucaxapugbl. CtpoeHne aumcaxapngoB. Cnocob® COYNEHEHUA  LMKIIOB.
BoccrtaHaBnmBawme ©  HeBOCCTaHaBNMBawLlMe CBOWCTBA AMCaxapuvaoB  Kak
cneacTBmne  coudneHeHust uukna. CTpoOeHMe ©  XMMUYECKMEe CBOWCTBA Ccaxapo3bl.
TexHonornyeckme OCHOBbI MPON3BOACTBA caxapo3bl. JlakTo3a 1 ManbTo3a Kak n3omepbl
caxapo3bl.

Monucaxapuabl. OOwee cTpoeHue nonucaxapngoB. CTpoeHMe Monekynbl
Kpaxmana, amuno3a W amMuronektuH. ®dusndeckme CBOWCTBA Kpaxmana, ero
HaxoXXgeHne B npupoge n buonorndeckad ponb. [NMKoreH. XumMmyeckme CBOWCTBA
Kpaxmana. CTpoeHMe 3neMeHTapHOro 3BeHa LUennonosbl. BnusHue cTpoeHus
NONIMMEPHON LEenn Ha (puamyeckne n XMMmyeckme CBOWCTBA Lennonosbl. 'maponms
Lennono3bl, 06pasoBaHME CNOXHbIX 3PUPOB C HEOPraHUYECKUMU U OPraHMYeCKMMmn
kncrnotamu. [loHsATME 06 WCKYCCTBEHHbIX BOJSIOKHaxX: aueTaTHOM Llerike, BUCKO3e.
HaxoxgeHne B npupoge m buonornyeckaa ponb uennonosbl. CpaBHEHME CBOWCTB
Kpaxmana v Luennonossbl.

1.12 AMUHBbI, aMUHOKUCNOTbI, OenkKun

Knaccudcdukauma um msomepus amumHoB. [loHATMe 06 amuHax. [lepBuyHble,
BTOPUYHbIE U TPETUYHbIE amMuHbl. Knaccudukaumss aMMHOB NO TUMY YrineBOA4OPOAHOro
pagukana m uYucny amuHOrpynn B Monekyne. ['omonornyeckne psiabl NpeaeribHbIX
anudaTn4ecknx n apomMaTM4ecKMx aMMHOB, N30MEPUS U HOMEHKaTypa.

XumMunyeckme CBOMCTBA aMMHOB. AMWHbI KaK OpPraHMYeCKMe OCHOBaHUS, WX
CpaBHEHWE C aMMMakoM M OPYrMMU HeopraHW4Yeckumm OcCHoBaHuAMU. CpaBHeHUe
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XUMUYECKNX CBOWCTB anudaTtnyecknx u apomatmyeckmx amuHoB. Ob6pasoBaHue
aMmnaoB. AHWUNMHOBLIE KpacutTenu. MNoHATUe 0 CMHTEeTUYECKUX BOMNOKHaxX. [Nonvamnapl
nofiMamMmniHble CUHTETUYECKNE BOJSTOKHA.

NMpumeHeHne wn nonyyeHme amuHoB. [lonyyeHne amwuHoB. PaboTtbl H. H.
3VHWHa.

AMuHOKUcNOTbI. MNMoHATME 06 aMMHOKMCNOTaX, UX Knaccugukaumns n CTpoeHue.
OnTtnyeckasa nsomepuss aMMHOKUCAOT. HOoMeHknaTtypa aMMHOKUCIIOT. [BOMCTBEHHOCTb
KMCNOTHO-OCHOBHbLIX CBOWCTB aMWHOKUCIIOT U €€ TMPUYUHbIL. BunonspHble WOHbI.
Peakumn koHgeHcauun. MentugHas cBsasb. CMHTETUYECKME BOJSIOKHA: KarnpoOH, 3HAHT.
Knaccudukaumsa BonokoH. MNMony4yeHne aMmMHOKUCIIOT, X NpuMeHeHne 1 bruonornyeckas
dyHKUNA.

Benku. benkun kak npupoaHble nonvmepsl. [epBnyHada, BTopudHas, TpeTuyHas m
yeTBEPTMYHAA CTPYKTYpbl 6enkos. PubpunnspHole n rnobynsapHele 6enkn. Xummyeckune
ceoncTBa 6enkoB: ropeHwe, pgeHatypauusi, rMApoONu3, KavecTBEHHble (UBETHbIE)
peakumn. buonornyeckmne pyHKUMN 6enkos, UX 3HaYeHne. benkn Kak KOMMNOHEHT MULLK.
Mpobnema 6enkoBOro ronogaHns 1 NyTn ee peLleHust.

A3oTcopepxalwime reTepouUUKrIM4eckue coeauHeHuUs. HyknenHoBble KUCMOThI.
HyknenHoBble KACNOTbl Kak MpupogHble nosimmepsbl. Hykneotuabl, MX CTpoeHue,
npumepbl. ATO® n AP, nx BsammonpeBpalleHme 1 posnb 3TOro npolecca B npupoae.
Monatne OHK n PHK. Ctpoenune [HK, ee nepBuyHas n BTopudHasa cTpyktypa. PaboTbl
®. Kpuka n [. YorcoHa. KomnnemMeHTapHOCTb a3oTUCTbIX OCHOBaHMW. Pennukauus
AHK. OcobeHHocTu cTpoeHuns PHK. Tunbl PHK 1 nx énonornyeckme yHkumnn. NoHatme
0 TpouyHomMm koae (KogoHe). bnocuHTes 6enka B XMBOW KneTke. ['eHHas MHXEHepusa u
BuoTexHonorus. TpaHCreHHble POpPMbl PaCTEHUN U XXUBOTHbIX.

1.14 Bnonorn4yeckun akTUBHbIe COeaAUHEHUs

PepmeHTbl. [loHATME O hepmeHTax Kak O OmonorMyeckux kKaranusatopax
benkoBon npupodbl. OCOBEHHOCTM CTpPOEHMSs U CBOWUCTB B CPaBHEHUM C
HeopraHmyeckumn Katanuaatopamu. Knaccudukaumsa depmeHToB. OcobeHHOCTH
CTPOEHUA N CBONCTB  (PEPMEHTOB: CENEKTUBHOCTb U 3(PPEeKTUBHOCTL. 3aBUCMMOCTb
aKTMBHOCTU (epMeHTOB OT Temnepatypbl U pH cpegbl. 3HadeHne ¢epmeHToB B
Bronorun n NPUMEHeHne B NPOMbILLIIEHHOCTH.

ButamuHbl. [MoHATME 0 BUTamuHax. Nx knaccudukaums n obosHavyeHme. Hopma
notpebneHns sutammHoB. BogopacTtBopumMble (Ha npumepe ButammHoB C, rpynnbl B u
P) wn >xupopactBopumble (Ha npumepe ButammHoB A, D u E). ABUTaMUHO3bI,
rMnepBnTaMmMHO3bl Y TMNOBUTAMUHO3bI, UX NPOUakTuKa.

FopMoHbI. [loHATME O rOpMOHaxX Kak OUONMOrM4ecKkn akTUBHbIX BeLLEeCTBaXx,
BbIMOMHALWNX  3HAOKPUHHYK  perynsumio  XusHedesiTeNbHOCTU  OpraHn3moB.
Knaccudukauma ropMoHOB: cTeponabl, NPOU3BOAHBIE aMUHOKUCIIOT, NONMMNENTUAHbIE U
6enkoBble ropMoHbl. OTAenbHble NpeacTaBUTeNn: 3CTPaanor, TECTOCTEPOH, UHCYINH,
afipeHanvH.

JlekapcTtBa. NoHATME O nMekapcTBax Kak XMMMOTepaneBTUYECKMX npenaparax.
KpaTkne wuctopuyeckme cBedeHUss O BO3HUKHOBEHUM M pPasBUTUM XMMUOTEpanuu.
[pynnbl  nekapcTB: cynbdammngsl  (cTpentouna), aHTUOMOTUKM  (MEHULMUINH),
aHTUNMPETUKN (acnUpuvH), aHanbreTkn (aHanbrH). MexaHn3m OenNCTBUS HEKOTOpPbIX
NeKapCTBEHHbLIX MpenapaTtoB, CTPOEHME MOJSEKySl, MPOrHo3MpoBaHWe CBOWCTB Ha
OCHOBE aHanu3a XMMUYECKOrOo CTPOoeHunda. AHTUBMOTUMKM, KX Knaccudukauus no
CTPOEHUIO, TUMY U CNekTpy JAenctBus. besonacHble cnocobbl NpUMEHeHUs,
nekapcTBeHHble POPMbI.

2. O6wan n HeopraHM4yeckasa XMMmus
2.1 Xumnsa — HayKa o BeljecTBax
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CoctaB BewecTBa. Xumudeckne anemeHTtbl. Cnocobbl CyllecTBOBaHMSA
XMMUYECKMUX 3IIEMEHTOB: aTOMbl, MPOCTble W CrOXHble BewecTBa. BeuwecTtBa
MOCTOAHHOrO W MNEpPeMEHHOro cocTtaBa. 3akoH MOCTOSHCTBA COCTaBa BELLECTB.
BewectBa MONEKynapHOro M HEMOMEKYNAPHOro cTtpoeHusi. Cnocobbl oToOpaXkeHus
MOJEKY: MONEKYNSAPHbIE N CTPYKTYPHbIE (DOPMYIibl; LUApPOCTEPXKHEBBIE N MacluTabHble
npocTpaHcTBeHHble (CTioapTa— bpurneba) mogenn monekyn.

U3mepeHne BewecTBa. Macca atoMoOB 1 Monekyn. ATOMHas eauvHuua Macchbl.
OTHOCKTENbHbIE aTOMHAsa 1 MonekynsapHas Maccbl. Konn4ecTtBo BellecTBa U eanHULbI
€ro n3aMepeHus: Mosb, MMOfb, KMOfb. Yncno Asoragpo. MonsipHas macca.

ArperaTHble COCTOSIHUSA BellecTBa. TBepaoe (Kpucrtannmyeckoe n amopgHoe),
Xngkoe u rasoobpasHoe arperaTHble COCTOsSIHMS BellecTtBa. 3akoH ABOragpo u ero
cnenctemsa. MonsipHbih 06bemM BellecTB B razaoobpasHoM cocTtosiHun. O6beanHEHHbIN
rasoBbli 3aKOH N ypaBHeHue MeHaeneeBsa— KnanenpoHa.

Cmecu BellecTB. Pa3nuuna mexay CMecsiMm U XMMUYECKUMU COeUHEeHUSMMU.
MaccoBas n o6bemHasa 40NN KOMNOHEHTOB CMECH.

2.2 CTpoeHue aTtoma

AToM — cnoxHasa yvactuua. [lokasatenbCTBa CIIOXHOCTM CTPOEHUs aToma:
KaTOOHble W PEHTrEeHOBCKME nyyu, (POoToa(deKkT, pagnoakTUBHOCTb, IIEKTPOSIMS.
lMnaHeTapHas Mogenb atoma 3. Pesepdoppa. CtpoeHne atoma no H. bopy.
CoBpeMeHHbIe npeacTaBneHns o CTpoeHun atoma. KopnyckynsipHO-BOSTHOBOW Ayarnv3m
YacTuL, MUKpoMUpa.

CocTtaB aToMHoro siapa. HyKkrnoHbl: NPOTOHbI U HENTPOHbI. 30TOMbI 1 HYKNNAbI.
YCTON4YnBOCTb 4ep.

OneKTpoHHass ob6ono4yka aTtomoB. [loHATME 00 3nekTpoHHOW opbutanu wu
9NeKTpoHHOM obnake. KBaHTOBble 4ucna: rnaBHoe, opbuTanbHoe (noboyHoe),
MarHMTHOe M CnuHoBoe. PacnpeneneHve arnekTPOHOB MO 3HEePreTMYECKUM YPOBHSM,
noaypoBHAM K opbuTtanam B COOTBETCTBUMM C MNPUHUMNOM HaMMEHbLUEN 3HEprum,
npuHuymnom [Maynn w npaBunom [yHOa. 3ONEKTPOHHblE KOHUrypauum aTtomoB
XUMUYECKNX 3NEeMEHTOB. BaneHTHble BO3MOXHOCTU aTOMOB XUMWYECKUX 3NIEMEHTOB.
OnNeKTpoHHas Knaccnukaumsa XMMNYECKNX NIEMEHTOB: S-, pP-, d-, f-anemeHTbI.

HdemoHcTpauun

Mogenu opbuTtanen pasnmyHon opMmbl.

2.3 Nepuoagunyeckumn 3akoH u NMepuoagunyeckaa cuctema XMMmMYeCKuX anemMeHToB [.
N. MeHpeneeBa

OTKpbITUHE nepuoanyecKkoro 3aKoHa. MpeanocbInku: HaKonneHue
drakTonornyeckoro matepuana, pabdotbl npeawecTtseHHUKoB (U. B. [lebepenHepa, A. 3.
LWankypTya, k. A. HbtoneHngca, J1. KO. Menepa), cbe3g xumumkoB B Kapncpys,
nuyHocTHble kadectBa [O. W. MeHgeneesa. Otkpbite O. W. MeHpeneeBbim
Mepuogunyeckoro sakoHa.

Mepuognyecknin 3aKkoH U cTtpoeHmne artoma. 3otonsl. CoBpeMEHHOE MOHATUE
XUMMYECKOro anemeHTta. 3akoHomepHocTb . Mosnu. CoBpemeHHass bopmynupoBka
Mepuogunyeckoro 3akoHa. lNepuogunyeckas cuctema u CTpoeHue atoma. Pusndeckumn
CMbICIT MOPSALKOBOrO HOMepa 3reMeHTOB, HOMEPOB rpynnbl 1 nepunoga. MNepuognyeckoe
M3MEHEHNE  CBOWCTB  3fIEMEHTOB: paguyca aToMa; 3HeprMM  MOoHM3auuu;
anekTpooTpmuaTenbHOCTU. [TPUYNHBI N3MEHEHUS MEeTaNIMYEeCKNX N HeMeTanIn4ecknx
CBOMCTB 9fIEMEHTOB B rpynnax u nepuogax, B TOM 4ucne 0onblumMx u cBepxbonbLumx.
3HayeHne [lepuoagmyeckoro 3akoHa U [lepuoguyeckor CUCTEMbI  XMMUYECKMX
anemeHtoB [. . MeHgeneeBa OnA pasBUTUA HAYKM W MNOHUMaHUA XUMUYECKOM
KapTUHbI MUpa.

2.4 CTpoeHue BewecTBa
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MoHATUE O XUMMMYECKOM CBA3U. TuNbl XMMUYECKUX CBSA3EN. KOBaneHTHas,
NOHHad, MeTannnyeckasa n BOAoOpoaHas.

KoBaneHTHas xmMMu4yeckasa cBs3b. [1Ba MexaHn3ma ob6pa3oBaHus 3TOW CBA3W:
OOMEHHbIN N AOHOPHO-aKLENTOPHbIN. OCHOBHbLIE NapaMeTpbl 3TOr0 TUNa CBA3WU: ASIMHA,
NPOYHOCTb, Yron CBA3N UNn BasneHTHbIN yrosl. OCHOBHbIE CBOMCTBA KOBASNIEHTHOW CBA3W:
HaCbILWEHHOCTb, MONSPU3yeMOCTb W MPOYHOCTb.  ONIEKTPOOTPMUATENBHOCTL W
Knaccudukaums KoBarneHTHbIX CBA3er MO 3TOMY MPU3HaKy: MondpHas u HenonspHas
KOBaneHTHble CBA3W. [lonapHOCTb CBSA3M M NONAPHOCTL  Monekynbl.  Cnocob
nepekpbiBaHUA 3MEKTPOHHBIX opbuTanen un knaccudukaums KOBaneHTHbIX CBA3en Mo
3TOMy npu3HakKy. KpaTHOCTb KOBamNeHTHbIX CBA3€eW W Knaccudukaumsa ux no atomy
NpuU3HaKky: OAWHApPHble, OBOWHbIE, TPOWHbIE, MNOSTYTOPHbIE. TUMbl KPUCTaNIIMYECKUX
peweToK Y BELLECTB C 3TUM TUMNOM CBS3W: aTOMHbIE U MONEKYNnspHble. dusnyeckmne
CBOWCTBA BELLECTB C 3TUMUN KPUCTaNSIMYECKUMN peLLETKaMMU.

MoHHaa xumuyeckas cBsi3b. KpanHui criydanm KoBaneHTHOM MONAPHOM CBA3W.
MexaHnam o6pa3oBaHUA WMOHHOW CBA3W. WOHHbIE KpUCTannUYeckMe peLlueTkn wu
CBOMCTBA BELLECTB C TAKUMU KpUcTaniamu.

Metannuyeckaas xumunyeckas cBA3b. OcoObll TUN XMMUYECKOW CBA3M,
CyLWeCTBYIOLNM B MeTannax u cnnasax. Ee otnnuma n cxoacTtBO C KOBaANEHTHOW WU
NoHHOWM cBA3aAMKU. CBOMCTBA MeTannmyeckon cesasn. MeTtannuyeckue Kpuctannuyeckme
peLleTKn N CBOMCTBA BELLECTB C TaKUMU KpUcTannamum.

BopnopoaHasa xmmuyeckasa cBA3b. MexaHu3am obpasoBaHus Takon cBssn. Ee
Knaccudukaums: MeXMONeEKynapHass u BHYTPUMONEKyNsipHass BOLOPOAHbLIE CBA3WN.
MornekynsapHble KpucTannuyeckne pelletk Ansg 3Toro Tuna cBdasn. dusundeckue
CBOMCTBA BeLECTB C BOLOPOLAHON CBA3bIO. bronornyeckast posic BOAOPOAHbIX CBA3EN B
opraHusauumn CTpykTyp 6uononmmepos. EanHaa npupoaa XMMNYeCcKnX CBA3EN: Hanmyne
pasfMyHbIX TUNOB CBA3EN B OQHOM BELLECTBE, Nepexon O4HOro Tuna CBA3n B APYron u
T. M.

Komnnekcoobpa3soBaHue. MoHaTne 0] KOMMMEKCHbIX  COEOUHEHUSNX.
KoopanHaunoHHoe 4mncno komnnekcoobpasoBatens. BHYTpeHHSAss U BHelwwHss cdepa
KomMmnnekcoB. HoMeHknaTtypa KOMMMeKCcHbIX coeanHeHun. VIx saHaveHue.

2.5 NMonumepsl

HeopraHnyeckmne nonumepsbl. [lonnmepbl — nNpocTble BewecTBa C aTOMHOW
KPUCTanNNIM4Yeckon peLleTKon: annoTponHble BUOOU3MEHEeHus yrnepoga (anmas,
rpacdout, KapbuH, dynnepeH, B3aMMOCBA3b mMbpuansauum opbutanenm y artomos
yrnepoga C MNpOCTPaHCTBEHHbIM CTPOEHMEM anfioTPOMHbIX MoAVdUKaLWA); CeneH u
Tennyp LUeno4yevyHoro cTpoeHuda. [llonumepbl — CroOXHble BelwlecTBa C aTOMHOW
KpUCTanmM4eckon peLueTKon: KBapu, KpeMHe3eM (AMOKCUAHbIE COEQUHEHNSA KPEMHUS),
KOpyHA (OKCug antoMUHUSA) U antomocunukaTbl (NOoneBble WwnaTthl, CroAa, KaonwH).
MwuHepanbl u ropHble nopoapbl. Cepa nnactuyeckad. MuHepansHoe BONOKHO — acbecT.
3HayeHne HeopraHU4yeckMx nPUPOOHbLIX MONMMMEPOB B (OPMUPOBAHUM OLHOW U3
reoniornyeckmx obonovek 3emnun — nutocdepsl.

OpraHu4yeckue nonumepbl. Cnocobbl NX NOMYyYEeHUN: peakumm nonnumepusanmm
N peakumm nonukoHaeHcaumn. CTpyKTypbl NOMMMEPOB: NIMHENVHbIE, Pa3BETBIIEHHbIE U
npocTpaHcTBeHHble. CTpPyKTypupoBaHME MNONIMMEPOB:  BYNKaHM3auus  KayvyKoB,
AybneHve 6enkoB, oTBEPXAEHNE NOMMKOHAEHCALMOHHBIX MONMMEPOB.

Knaccudmkauma nonmumepos no pasnuyHbIM Npu3Hakam.

2.6 [iIncnepcHble cUCTEMbI

NMoHATMEe O AucnepcHbIX cuctemax. Knaccudpukaumsi QUCNEPCHbIX CUCTEM B
3aBMCUMOCTW OT arperaTHOro COCTOSIHUS OAUCNEPCUOHHOW cpeabl U AncrnepcHon gasbl,
a Takke Mo pasmepy nx yactuu. 'pydoamncnepcHble CUCTEMbI: AMYSIbCUM U CYCMNEH3UN.
ToHKOAMCNEPCHbIE CUCTEMDI: KONNOUAHbIE (301U 1 renn) N UCTUHHBIE (MOSEKYNSPHbIE,
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MOMEKYISPHO-UOHHbIE N MOHHbIE). AddekT TuHaansa. Koarynsuma B KONNOWAHbIX
pacTtBopax. CuHepesuc B rensx.

3HayeHMe [OUCNEPCHbIX CUCTEM B XUBOW WU HEXUBOW npupoae W
NPaKkTUYECKOM XXU3HU YenoBeKa. OMYNbCUN U CYCNEH3UMN B CTPOUTENLCTBE, NULLEBOW
N MeOUUMHCKOM MPOMBILNEHHOCTN, KOCMeTuke. buonornyeckue, MeguuMHCKMe W
TexHornormyeckne 30nu. 3HayeHwe rernerv B OpraHM3aunm >XMBOW  MaTepuwn.
Buonornyeckne, nuwesBble, MeauUMHCKME, KocMmeTudeckue renn. CuHepesnc Kak
dakTop, onpeaensiowmnn CPoK rogHOCTM NPOAYKUMKM Ha ocHoBe renen. CeepTbiBaHMe
KpOBM Kak BMONOrMyecknuin cMHepesunc, ero 3Ha4yeHme.

2.7 Xummnueckune peakumm

Knaccudumkauma xumMmyeckux peakumm B opraHU4eCKom n HeopraHn4yeckomn
XuMuUKn. [loHATME O XxuMmudeckon peakumn. Peakuun, wnaywme 6e3 mnameHeHus
Ka4eCTBEHHOro CcOCTaBa BeELIEeCTB: annoTponu3aumss n usomepusauma. Peakuumn,
naoywme C M3MEHEHMEM COoCTaBa BELLECTB: MO YUCNY M XapakTepy pearvpyrowmx u
obpasylowmxca BelwecTB (pasfnoXeHusi, CcoeguHeHus, 3amelleHusi, obmeHa); no
N3MEHEHNIO CTEMEHEN OKUCIIEHUSI ANIEMEHTOB (OKMUCIUTENBbHO-BOCCTAHOBUTENBHLIE U
HEOKUCNNTESTIbHO-BOCCTAHOBUTENbHbIE peakuuun); no TennoBoMy 3deKkTy (3K30- U
3HOOTEPMUYECKME); MO dhasde (FOMO- N FeTEPOreHHbIE); NO Ha- NpaBneHuto (obpaTumble
MW  HeobpaTuMMmble); NO  UCMONb30BaHWIO  KaTanusaTopa (kaTanutudeckne wn
HeKkaTanuMTM4Yeckme); No MexaHmamy (pagaukanbHble, MONEKYNSAPHbIE U MOHHbBIE).

BepoATHOCTbL MNpPOTEKaHUSA XUMMYECKUX peakuunu. BHyTpeHHAs aHeprus,
9HTanbnnAa. TennoBon 3P@EKT XUMMUYECKUX peakunin. TepMOXMMmUYecKkme ypaBHEHUS.
CtaHgapTHaga aHTanbnus peakumin n obpasoBaHus BellecTB. 3akoH . . 'ecca un ero
cneacTBua. QHTPOMNUS.

CKOpOCTb XMMUYECKUX peakuun. [NoHATME O ckopocTu peakumin. CKOpoCTb
rOMO- W TEeTEPOreHHON peakuun. JHeprua aktmsaumn. dakTopbl, BRAMSOWME Ha
CKOPOCTb XMMU4Yeckon peakuuun. [lpupoga pearvpylowmx BewecTB. Temnepatypa
(3akoH BaHT-Topda). KoHueHTpauus. KaTtanusatopbl W kaTanma: [OMO- WU
reTePOreHHbIn, UX MexaHu3mbl. PepMeHTbl, UX CpPaBHEHWE C HeOopraHMYeCcKNMu
KaTtanusatopamn. 3aBUCMMOCTb CKOPOCTU peakumi OT NOBEPXHOCTU COMPUKOCHOBEHUS
pearvpyoLnx BeLecTB.

O6paTUMOCTb XMMUNYECKUX peakumn. XmMmu4yeckoe paBHoBecue. NoHATME O
XUMUYECKOM paBHOBeCcUMU. PaBHOBECHbLIE KOHUEHTpauun. JUHaMUYHOCTb XMMUYECKOIO
paBHoBecusi. ®DakTopbl, BNUAKOWME Ha CMELEHME pPaBHOBECUS: KOHLEHTpauus,
AaeneHve, Temnepatypa (npuHumn Jle WaTenbe).

2.8 PactBOpBDI

NMoHaTMe o0 pactBopax. Pu3MKo-xMMUYECKas Mpupoaa pPacTBOPEHUs U
pacTBopoB. Bsammogencteme pacTBOpuTENSs U PacTBOPEHHOro  BeLlecTBa.
PactBopumocTb BewecTtB. Cnocobbl BblpaXXeHUs1 KOHLEHTPaLUUK pacTBOPOB: MaccoBas
A0S paCTBOPEHHOTO BeLecTBa (MpoUeHTHas), MonsipHag.

Teopua anekTponuTUyeckonm Aauccoumauum. MexaHnsm pguccoumnaumm
BELLECTB C pasfiMyHbIMKM TUMaMU XUMUYECKUX CBA3en. Bknag pycCcKMX y4YeHbIX B
pa3BuTne npeacrtaeneHmn o6  anekTponuTuyeckon  guccoumaumn.  OCHOBHblE
NONOXKEHNSA TEOPUN 3NeKTponuTuyeckon auccoumnaummn. CTeneHb INEKTPONNTUYECKON
anccoumnaumm n daktopbl ee 3aBUCMMOCTU. CUnbHbIE U CPeaHMNE 3MEKTPONUTLI.
Ouccounauma Boabl. BopopoaHbin nokasatens. Cpega BOOHbIX — pacTBOPOB
anekTponuToB. Peakunn obmeHa B BOOHbIX pacTBOpaXx 3IIEKTPOSINTOB.

M'maponus kak 06MeHHbIN npouecc. HeobpaTumbIi MMOPONIN3 OPraHNYEeCKUX m
HEeOpraHM4YecKNx CoeauHEHUW W ero 3HayeHne B MNPaKTUYECKOW [OesATEeNIbHOCTU
yenoseka. OOpatumbin rugponu3 conen. CtyneHyaTtbln rmgponus. [lpakTuyeckoe
npumMeHeHne rugponunsa. [umoponua opraHMyeckux BelwecTB (6enkoB, XWUPOB,
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yrneBoAoB, NONUHYKNeotTnaos, AT®) n ero Gnonornyeckoe n NpakTUYeCcKoe 3Ha4YeHue.
OwmbineHue xupoB. Peakunsa atepudukaumn.

2.9 OKucnuTenbHO-BOCCTaHOBUTENbHbIE peakuun. ANEeKTPoOXuMmyeckmne
npouecchl

OKkncnuTenbHO-BOCCTaHOBUTESNbHbIE  peakuuu. CTeneHb  OKUCIEHUS.
BocctaHoButenn u okucnutenn. OkucneHve W BOCCTaHoOBNeHue. BaxHenwwve
OKMCNUTENN 1 BOCCTaHOBUTENW. BoccTaHoBUTENbHbIE CBOMCTBA METasiIoB — MPOCTbIX
BewecTB. OkucnutenbHble N BOCCTAHOBUTENbHbIE CBOMCTBA HEMETASNOB — MPOCThIX
BewecTB. BoccTtaHoBuTENbHbIE CBOMCTBA BeELLECTB, 0Opa3OBaHHbIX 3nemMeHTamu B
HU3Wen (oTpuuaTenbHON) cTeneHn okucneHunsa. OKUCIUTENbHbIE CBOWCTBA BELLECTB,
00pa3oBaHHbIX 3fEeMEHTaMn B BbiCLLEN (MOMOXUTENbHOM) CTENEHN OKUCIEHUS.
OkucnutenbHble 1M BOCCTAHOBUTESbHbIE CBOWCTBA BellecTB, 0Opa3oBaHHbIX
aNieMeHTaMu B MPOMEXYTOYHbIX CTENEHAX OKUCIIEHWS.

Knaccudmkauma okuncnutenbHO-BOCCTAaHOBUTESNbHbLIX peakuun. Peakumm
MEXaTOMHOrO U MEXMOJIEKYNAPHOrO  OKUCIEHUS-BOCCTaHOBMNEHUs.  Peakuuu
BHYTPUMOSEKYIIAPHOITO  OKUCINEHUA-BOCCTaHOBIEHUS.  Peakumnm  camookucreHus-
CaMOBOCCTaHOBSIEHMS (OAUCMPONOPLMOHUPOBaHUS). MeToabl COCTaBneHns ypaBHEHUN
OKUCNUTENBbHO-BOCCTAHOBUTENMBHbIX peakuuin. MeTtof anekTpoHHoro 6anaHca. BrnivaHue
cpeabl Ha NpoTekaHUe OKUCINTENTbHO-BOCCTAHOBUTESbHbBIX NPOLECCOB.

XumMunyeckme UCTOYHUKM TOKa. DrekTpoaHble noteHumansl. Pag ctaHaapTHbIX
9NEKTPOAHbIX MNOTEHUManoB (SNEeKTPOXMMUYECKUNA PSS HanpsXKeHur MeTarnrsoB).
[anbBaHW4YeCKMe 3neMeHTbl U NpUHUMMBLI UX paboTbl. CocTaBneHne ranbBaHUYECKUX
anemeHToB. OO6pasoBaHWe ranbBaHUYECKMX MNap Mpu XUMUYECKUX MpoLeccax.
[anbBaHW4YeCKME 3NEMEHTbl, MPUMEHSEMblE B XWU3HU: CBUHLIOBas akKyMynaTopHas
baTtapes, HUKenb-kagMuesble 6aTapeun, TOMANBHbIE 3NTIEMEHTHI.

AneKTponu3 pacnnaBoB U BOAHbLIX PacTBOPOB 3f1IeKTPONUTOB. [lpouecchl,
npoucxogsawme Ha katoge M aHode. YpaBHEHUS 3JNEKTPOXMMUYECKUX MpOoLEecCoB.
ONeKTponu3 BOOHbIX PacCTBOPOB C WMHEPTHbIMWU 3NEKTpoAaMu. INEeKTPOriv3 BOAHbIX
pacTBOPOB C pacTBOPUMbIMU 3fiekTpoAamu. [pakTuyeckoe NpUMEHeEHNe 3NeKTposiaa.

2.10 Knaccudmkaumsa BewectB. [pocTble BewecTBa

Knaccudmkauma HeopraHnyeckux BellecTB. [1pocTble U CNOXHblEe BellecTsa.
Okenpbl, wnx knaccudukauus. [Mapokcuabl (OCHOBaHUS, KUCNOpOAcCOoAepKalue
KMCNnoTbl, amcoTepHble ruapokcuabl). Kucnotel, nx knaccudukaums. OCHoBaHuUA, MX
knaccudukauma. Conn cpegHue, KUCnble, OCHOBHbIE N KOMMNEKCHbIE.

MeTtannbl. NonoxeHne meTannoB B NEpPUMOANYECKON CUCTEME U OCOBEHHOCTM
CTpoeHnsa ux aTtomoB. [lpocTbie BellecTBa — MeTansbl: CTPOEHME KPUCTasnmoB WU
MeTannmyeckasi xmmmyeckass cedasb. Obwme dumsnyeckne cBOWCTBA METANIOB U UX
BOCCTAHOBUTESNbHbIE CBOWCTBA: B3aMMOLEWCTBME C HemeTannamu (KMcrnopogom,
ranoreHamu, cepown, a3oToM, BOAOPOAOM), BOOOW, KMCrOTamu, pacTBOpamu COfen,
opraHMyeckMmMmn BellecTBamu (cnvptamu, ranoreHankaHamun, eHosioM, KucrnoTamu),
wenoyamn. Okecmabl U rMOPOKCUAbLI MeTannoB. 3aBMCUMOCTb CBOMCTB 3TUX COEANHEHNI
OT CTEeneHem OKUCMEeHNs MeTannoB. 3HadYeHMe MeTansfoB B MNpUpoAe U XKU3HU
OpraHn3mosB.

Koppo3una wmetannoB. [loHATMe  Koppo3un.  XMMUYecKasi  KOppo3wusi.
nekTpoxnmmyeckasi kopposumsi. Cnocobbl 3almnTbl METANIOB OT KOPPO3UM.

O6wme cnocobbl nonyyeHusa metannoB. Metannel B npupoge. Metannyprus
M ee BuUObl: NUPO-, TMAPO- W 3NEKTPOMETaNNyprus. ONEKTponu3 pacnnaBoB W
pPacTBOPOB COeANHEHM METAsoB U ero npakTuyeckoe 3HavyeHue.

Hemetannbl. [lonoxeHne HemeTannoB B [lepuognyeckon  cucteme,
OCODEHHOCTUN CTPOEHMA NX aTOMOB. ONIEKTPOOTPMLATENBHOCTb.

BnaropogHble rasbl. OnNEeKTPOHHOE CTPOEHWE aToMoB 6raropodHbIX rasoB U
OCODEHHOCTU UX XUMUYECKUX W U3NYECKMX CBOMCTB. HemeTannbl — npocTbie
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BellecTBa. Ix aTOMHOe M MOMEKynsipHoe CTpoeHue ux. AnnoTponus. XumMnyeckue
cBorcTBa HemeTtannoB. OkucCnUTEnbHbIE CBOWCTBA: B3aMMOOEWCTBME C MeTannamu,
BOOPOLOM, MEHEE 3MEKTPoOTpULATENbHBIMU HEMETaNIamMm, HEKOTOPbIMU COXHbIMU
BewlectBaMn. BoccTaHOBUTESNbHbLIE CBOMCTBA HEMETASNINIOB B peakumsax ¢ Topom,
KACIOPOOOM, CIOXHbIMM BewecTtBamMu — OKUCNuTensmu (asoTHOM U CepHON
Kucnotamum m ap.).

2.11 OCHOBHbI€ Knacchbl HeopraHn4eCKux m opraHn4ecKkunx coeauHeHuu

BopopoaHble coeauHeHuss HemetannoB. [lonydeHne ammunaka U
XI0pOBOAOPOAA CMHTE30M W KOCBEHHO. Pusmyeckne csonctBa. OTHOLWIEHME K BOAE:
KMCIOTHO-OCHOBHbIE CBOMCTBA.

Okcnabl M aHrMapuabl KapOoOHOBLIX KucnoT. Heconeobpasywowme wu
coneobpasytowme okcmabl. KncnotHele okcmabl, ux ceonctea. OCHOBHblE OKCUAbI, MX
ceonctBa. AMOTEPHblE OKCMAbl, MX CBOWCTBA. 3aBMCUMOCTb CBOWCTB OKCWOOB
MeTanmnoB OT CTENEeHU OKUCHEeHUsl. AHrmapuabl KapOOHOBLIX KUCMOT Kak aHanoru
KMCIOTHbIX OKCUAOB.

Kucnotbl opraHuyeckue u HeopraHu4veckue. KucrnoTbl B CBETe Teopumu
anekTponuTudeckon guccoumaumm. KmcnoTbel B cBeTe MPOTOSIMTUYECKON TeOopuMn.
Knaccudumkaumns opraHMYecknx n HeopraHumyeckux kucnot. OOLwme CBOMCTBA KUCIIOT:
B3aMMOAENCTBME OPraHNYECKNX U HEOPraHNYECKMX KUCAOT C MeTannamMmm, OCHOBHbIMU U
aM@OTEPHBIMN OKCUMAAMU U TMAPOKCUOAMU, CoNnsMn, obpasoBaHne CrOXHbIX 3UPOB.
OcoBeHHOCTN CBOMCTB KOHLEHTPUPOBAHHOW CEPHON M a30THOW KUCIIOT.

OcHoBaHuA opraHu4yeckme u HeopraHu4vyeckue. OCHOBaHUSI B CBETe Teopuu
anekTponutnyeckon guccoumaumun. OCHOBaHUSI B CBETE MNPOTONIUTUYECKON TEOPUMN.
Knaccudumkaums opraHM4yeckux M HeopraHM4yeckux OCHOBAHUW. XMMUYECKMEe CBOMCTBA
Lefioyen M HepacTBOPUMbIX OCHOBaHui. CBoncTBa 6GECKMCNOPOAHbIX OCHOBAHWIA:
aMmMuaka u amuHoB. B3anmMHoe BnMsiHne aToOMOB B MOSIEKyne aHUMHa.

AmdoTepHble opraHMyYeckne n HeopraHmyeckme coeamHeHuUsi. AMoTepHble
OCHOBaHuA B CBETE NPOTONUTUYeckon Teopun. AMOTEPHOCTL OKCUMAOB U MAPOKCMO0B
nepexoaHbIX METasnOB: B3aMMOLENCTBNE C KUCNOTAaMN U LLENIOYaMK.

Conu. Knaccudukauma n xummyeckme cesomctea conen. OcobeHHOCTM CBOWNCTB
CONnen opraHMYecKnx N HeOpPraHMYEeCKNX KMCoT.

FeHeTMYecKasa CBA3b MeXAy KraccamMum OpraHMYeCcKUX U HeopraHuM4ecKux
coeauHeHUN. [IoHATME O TrEeHEeTUYEeCKOM CBA3M U TEeHEeTUYEeCKUX psagax B
HEOpPraHM4Yeckon 1 opraHn4eckon XMmun. FeHeTudeckue psgbl MeTanna (Ha npumepe
Kanbuusa n xenesa), Hemetanna (cepbl U KPEMHUSA), NEPEXOHOro anemMeHTa (LuHKa).
feHeTn4eckne psaabl U reHeTU4ecKkas CBA3b B OpraHMYeckonm xmmun. EgmMHCTBO Mupa
BELLlEeCTB.

2.12 Xumusa anemMeHToB

S-OneMeHTblI

Bopopopa. [1BoMCTBEHHOE MNOMOXEHWE BOOOPOAA B NEpUOOUYECKON cucTeme.
N3oTonbl Bogopoaa. Tskenas Boga. OKMcnuTenbHble N BOCCTAHOBUTENbHbIE CBOMCTBA
BOOOpOAa, ero nosiydeHne u npumeHeHue. Ponb BOOOpOAa B XUBOW UM HEXUBOW
npupoge. Boga. Ponb Bogbl Kak cpeaoobpasyolero BewwecTsa KneTku. JKonorndeckme
acrnekTbl BOAOMNOSIb30BaHMUA.

AnemeHTbl |A-rpynnbl. LlenoyHble MeTannbl. O6wasa xapaktepucTtuka
LWenoYHbIX MeTarnsioB Ha OCHOBaHMM MonoxeHuss B [lepnogunyeckon cucteme
anemeHnToB [. WN. MengeneeBa u CcTpoeHuss aToMoB. [lonydeHue, dusmyeckne u
XMMUYECKME CBOMCTBA LWENOYHbIX MeTannoB. KaTuOHbl WENOYHbIX METansoB Kak
BaXKHenLWwasa XuMmudeckas popMa MX CYLLECTBOBaHUS, perynatmBHas posib KaTMOHOB
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Kanusa u Hatpus B XmBown KneTke. [lpupoaHble COeOUMHEHUS HaTpust U Kanus, KX
3HayeHune.

AnemeHTbl llIA-rpynnbl.  O6wass xapakTtepuctuka  LenovyHo3eMerbHbIX
MEeTasnsioB N MarHMa Ha OCHOBaHWK NMosnoXxeHus B [Nepruoanyeckon CUCTEME INIEMEHTOB
O. N. MeHpeneeBa u cTpoeHuss atomoB. Kanbuuwn, ero nonyyeHue, gusandeckue u
XMMUYeckme cBoWCTBa. BaxHenwmne coegMHeHust KanbUusi, WX 3HaA4YeHne W
npumMmeHeHne. Kanbumn B npupoae, ero buonormyeckast ponb.

pP-OnemMeHTbl

AnoMuUHMK. XapakTepucTuka artOMUHUSI Ha OCHOBAHUM MOSIOXKEHUS B
Mepuognyeckon cucteme anemeHtoB [. W. MeHgeneeBa w CTpoeHuUs atoma.
MonyyeHve, uandeckme ” XMMUYECKME CBOWCTBA anioMuHuA. BaxHenwwne
COEOVHEHUsT aniMWHUSA, WX CBOWUCTBaA, 3HayeHMe W npumeHeHue. [lpupogHbie
coeVHEHUs antoMUHNS.

Yrnepoa n kpemHun. O6Lan xapakTepuctmka Ha OCHOBaHMM UX MOSNOXEHUS B
Mepuogunyeckon cucteme 1. . MeHgeneea n ctpoeHnsa atoma. [pocTble BellecTBa,
obpasoBaHHble 3TUMK anemMeHTamun. OKcuabl U TMOPOKCUAObl yrrepoga U KpeMHUS.
BaxxHenLume conu yroribHon 1 KpeMHneBon Kncnot. CunukatHas NPOMbILLIIEHHOCTb.

FanoreHbl. O6Wan xapakTepucTmka ranoreHoB Ha OCHOBAHUWN MX MOJSIOXEHUSA B
Mepuognyeckon cucteme anemeHtoB [1. WI. MeHgeneeBa M CTPOEHMSI aTOMOB.
[[anoreHbl — nNpPOCTble BELUECTBA: CTPOEHWE MOMEKYN, XUMMWUYECKME CBOWCTBA,
noslyyeHMe wu npumeHeHue. BaxHenwwue coeguHeHUs ranoreHoB, WX CBOWCTBA,
3HayeHue n npuMmeHeHune. [FanoreHbl B Npupoae. bnonornyeckas posb ranoreHos.

XanbkoreHbl. OO6OWas XxapakTepucTuka XanbKOreHOB Ha OCHOBaHUM KX
nonoxeHna B lNepunognyeckon cucteme anemeHtoB [. . MeHaeneesa n cTpoeHus
aTtomoB. XarnbkoreHbl — nMpocTble BelwecTBa. Annotponus. CTpoeHwe Monekyn
annoTponHbIX Moaudukaumm n nx ceonctea. lonyvyeHne n npumeHeHne Kucropoga u
cepbl. XanbKkoreHbl B npupoae, ux buonormyeckas porb.

AnemeHTbl VA-rpynnbl. O6waa xapakTepuctmka 3fIEMEHTOB 3TOW Fpynnbl Ha
OCHOBaHuMK nx nonoxeHus B Nepunogndeckon cncteme anementos . N. Mengeneesa u
CTpoeHns artomoB. CTpOeHMe MOrneKkynbl asoTa W anfoTPonHbIX MoauduKaunn
docdopa, ux du3ndeckme u Xumuyeckne cBoncTBa. BogopoaHble coeauHEHUs
anemenToB VA-rpynnbl. Okcuabl a3ota u dgocgopa, COOTBETCTBYHOLLME UM KUCIOThI.
Conu atmx kucrnot. CBOWMCTBaA KUCMOPOAOHLIX COeAMHEHUW asoTa u docdopa, ux
3HayeHue n npumeHeHne. A3oT n ocdop B npmpoae, ux buonornyeckasa ponb.

AnemeHTbl IVA-rpynnbl. Obuwasa xapakrepucTuka 35ieMeHToOB 3TOM rpynnbl Ha
OCHOBaHWMK nx nonoxenHus B Nepunoagndeckom cncteme anemenTos [1. N. MeHgeneesa u
CTpOeHnsa aToOMOB. Yrnepoa v ero annotponusa. CBoncTBa annoTponHbiXx Mogudukaumm
yrnepoga, ux 3HadeHue un npumeHeHne. Okcnabl U rmapokcuabl yrnepoga v KpeMHus,
nx xummyeckne csonctBa. Conu yrofibHOM N KPEMHUEBBIX KUCMOT, UX 3HayeHue wu
npumeHeHne. [Mpupogoobpasyowas ponb yrnepoga Ansi XMBOW W KPEMHMS OAnS
HEXNBOW NPMpOoabl.

d-OnemeHTbI
OcobeHHocTn cTpoeHuss atomoB d-anemeHToB (IB-VIIIB-rpynn). Meab, UWMHK, XpoMm,
eneso, MapraHey, Kak npocThble BELLEeCTBa, UX (OU3NYECKNE N XUMUYECKME CBOMCTBA.
HaxoxgeHne aTux MeTannoB B Npupoae, uUx nonydeHue n 3HadveHue. CoeguHeHus d-
3fIEMEHTOB C Pa3sfiMYyHbIMU CTEMNEHAMU OKUCIIEHUSA. XapaKTep OKCUOOB U MMAPOKCMO0B
3TUX 3N1EMEHTOB B 3aBUCUMOCTU OT CTEMNEHN OKUCNEHUS MeTanna.

2.13 Xnmuna B XXN3HU odLlecTBa

Xumuna wum npon3BoAcCTBO. Xumn4yeckasi NPOMbILWLNIEHHOCTL U XUMUYECKne
TEXHONOrnu. Cblpbe Ana  XUMUYeCKomn NPOMbILLUJTEHHOCTHN. Boopa B xumuyeckon
NPOMBbILLNIEHHOCTN. 3Hepr|/|;| ana XMMmyeckoro npoun3soncTtBa. Haquble NPUHLUAMNbI
XUMNYEeCKOro nponssoacTaea. 3awuTa 0pr>Karou4e|71 cpeobl U OXpaHa Tpyda npu
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XumMmmndeckom npomssoactee. OCHOBHble CTagum  XMMUYECKOro  MNpOu3BOACTBA.
CpaBHeHue npon3BoacTBa amMmnaka n MetaHona.

XnmMua B cCeNibCKOM XO03AMCTBe. XMMM3aLUsa CenbCKOro XO35IMCTBa U ee
HanpasneHus. PacteHnsa 1 novsa, NOYBEHHbLIN MOrMOLLAOLWNIA KOMNIEKC. YaobpeHus n
UX Knaccuukauma. Xumumyeckume cpeacrtBa  3awwmTbl pacteHnin. OTpuuaTenbHble
nocrneacTemMsi  MPUMEHeHust nectuumMgoB - 6oppba C  HUMKM. Xumusaums
XMBOTHOBO/ACTBA.

Xumua u akonormsa. XMMMYECKoe 3arpsisHeHue okpyxatowien cpeabl. OxpaHa
rmagpoccepbl  OT  XMMWUYECKOrO 3arpsaAsHeHusi. OxpaHa noyBbl OT  XMMWYECKOrO
3arpsisHeHusi. OxpaHa aTtmocdepbl OT XMMUYECKOro 3arpsidHeHusi. OxpaHa ¢nopbl U
drayHbl OT XMMNYECKOTO 3arpsi3HeHUs. BUOTEXHOMOrMS U reHHast HXeHepus.

Xnmua UM noBcegHeBHas XU3Hb YenoBeka. [JomawHas anteka. Morowme wm
ynctawme cpencrtea. Cpeacrea 60pbObl ¢ ObITOBLIMM HacekombiMu. CpeacTBa NIMYHON
TMIMEHbI W KOCMETUMKUW. XuMmus u  nuwa. MapKMpoBKM  YNakOBOK MULLEBLIX W
TMrMeHNYeckux NPOAYKTOB U YMEHUEe UX YNTaTb. IKOSOrms Xunuwa. XMmMus n reHeTuka
yenoBeka.

TemMbl nHanBuayanbHbIX MPOEKTOB

CoBpeMeHHble MeTobl 06e33apaKmBaHUs BOAbI.

AnnoTtponuna metannos.

CwuHTes 114-ro anemeHTa — TPUyM@ POCCUNCKUX (PUNKOB-A4EPLLNKOB.

M3oTonbl BOAQOpOAa.

Mcnonb3oBaHue pagnoakTMBHbBIX M30TONOB B TEXHUYECKUX LensiX.
PeHTreHoBCKkOE M3nyyeHne 1 ero NCnosib3oBaHue B TEXHUKE U MeauLUnHe.
OxpaHa okpyxatwien cpefbl OT XMMUYECKOro 3arpsisHeHusi. KonnyecTBeHHble
XapaKTepVICTVIKVI 3arps3HeHus okpyxaroLlen cpeabl.

8. MpumeHeHne TBepAoro u razoobpasHoro okcuaa yrrepoaa (1V).

9. pybooucnepcHble cUCTEMbI, WX Knaccudukaumss W UCMNONb3oOBaHWe B
npodeccnoHanbHon AeATENbHOCTM.

10. Kocmetuyeckue renu.

11. PactBOpbl BOKPYr Hac. Tunbl pacTBOPOB.

12. Bopa kak peareHT v cpefia 4na XMMUYECKOoro npouecca.

13.  YcTpaHeHue XeCTKOCTU BOAbl HA NPOMBbILLSIEHHbBIX NPeanpUsaTUsIX.

14.  Okcuabl U CONKM Kak CTPOUTENbHbIE MaTepurarnbi.

15. [NoBapeHHas conb Kak XMMMUYECKOe CbIpbe.

16.  MHoronukun kapboHaT Kanbuus: B Nnpuponae, B NPOMbILLNEHHOCTU, B ObITY.

17. Peakumu ropeHus Ha Npou3BoACTBE U B ObITY.

18. BupTyanbHOe mogenupoBaHne XMMUYECKMUX NPOLIECCOB.

19. 3OnekTponu3 pacTBOPOB 3NEKTPOSIUTOB.

20. OnekTponua pacnnaBoB 3IEKTPOSINTOB.

21. [lpakTuyeckoe NpUMEHEHWE 3NeKTpoNu3a: paduHMpoBaHue, ranbBaHoONMNacTuKa,
ranbBaHOCTErus.

22. JneKkTponuTnyeckoe nonyyeHue u papmHnpoBaHne meau.

23. Kopposusa meTannoB 1 cnocobbl 3aLmTbl OT KOPPO3UU.

24. WHepTHble unu 6naropogHblie rasbi.

25. CoBpeMeHHble NpeacTaBneHns 0 TEOPUN XMMUYECKOTO CTPOEHUS.

26. Jkonorn4yeckne acnekTbl MCNONb30BaHNA YrIeBOAOPOLHOrO ChIpbSi.

27. OKOHOMWYECKME acneKTbl MeXOyHapo4HOro COTpyAHMYECTBA MO UCMOSb30BaHMIO
yrneBo4opOaHOro Chipbsl.

28. PesuHoTexHu4eckoe npoM3BOACTBO M €ro pofib B HAy4YHO-TEXHUYECKOM
nporpecce.

29. CsapoyHoe Npon3BOACTBO M POSflb XMMUN YrIIeBOAOPOLOB B HEM.

NoOkwWNE
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30. HedTb n ee TpaHCnopTMpPOBKA Kak OCHOBA B3aMMOBBLIFOAHOIO MEXAYyHapOOHOro
COTpyaHU4YecCTBa.

Tembl pechepaTtoB

1. BuoTtexHonorus n reHHas nHxeHepus — TexHosnornn XXI seka.

2. HaHoTexHOnorMs Kak MpuvOpuUTETHOE HanpasfneHwe pasBUTUS Hayku U
npounssoactea B Poccuickon denepaumu.

3. KnsHb n gesatensHocTtb [. . MeHgeneesa. iIctopusa OTKpbITUSA Nepnoamnveckoro
3aKoHa.

4. Mnasma — yeTBepTOE COCTOSAHME BeLlecTBa.

5. AMopdHbIe BellecTBa B Npupoae, TeXHUKe, ObITy.

6. 3alymTa 030HOBOIO 3KpaHa OT XMMUYECKOro 3arpsi3HeHus.

7. 3alumTa 030HOBOMO 3KpaHa OT XMMUYECKOTO 3arpsi3HeHUs!.

8. [MpuMeHeHne cycrneH3nm n aMynbCUN B CTPOUTENBLCTBE.

9. MwHepanbl 1 ropHble NOPOAbl Kak OCHOBa NUTocdepsbl.

10. KusHb un gesatenpHocTb C. AppeHuyca.

11. Bkrag oOTeYeCTBEHHbIX YYEHbIX B pasBuUTME TeOopUWU 3NEKTPONTUTUYECKON
anccouunaumn.

12. CepHas kucnota — «xned XmmMmyeckom NpOMbILLIIEHHOCTUY .

13. Vcnonb3oBaHue MUHeparbHbIX KACIOT Ha NpeanpuaTnaxX pasnu4Horo npoguns.
14.  Wctopusa rmnca

15. Wctopusa nonyyeHus n npomMsBoaCcTBa antoMUHUS.

16. XusHb n gestenbHocTb . [aBu.

17. Ponb MeTannoB B  UCTOpUM  YenoBedeckon  umsunusauuun.  Kctopus
OTeYeCTBEHHOM YyepHoON MeTannypruu. CoBpemeHHoe MeTannypruyeckoe
Npon3BoACTBO.

18. WcTopusa oTeyeCTBEHHOM LBETHOM MeTannyprum. Ponb MeTansoB M ChfaBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

19. Poxpgarowme conn — ranoreHol.

20. WcTopusa LWBeaCKOW CINYKN.

21. WcTopus BO3HUKHOBEHUSA U Pa3BUTUS OPraHUYeCcKOM XUMUN.

22. XusHb n gearenbHocTb A. M. byTtneposa.

23. Bwutanusm u ero kpax.

24. Ponb OTeYEeCTBEHHbIX YYE€HbIX B CTAHOBMNEHMM W pPasBUTUN  MUPOBOW
OpraHn4YecKom XMmMmm

25. Wctopus oTKpbITUA M pa3paboTkm rasoBbiX M HEPTAHbIX MECTOPOXAEHUA B
Poccuinckon ®egepaunn.

26. Xumuns yrneBoaopoaHOro Cbipbs U MOsi ByayLiasa npodeccus.

27. CuHTeTMYecKue Kayvyku: UICTopusi, MHoroobpasme n nepcrnekTussbl.

28. BuroopraHN4ecKnst XMMUs: aMUHOKUCIOTbI, 6ENKN N HYKNENHOBbIE KACIOTbI.

29. YrnesogopogHoe TONMMBO, €ro BUAbl N HAa3Ha4YeHue.

6. TEMATUYECKOE NNAHMPOBAHMWE C ONPEAENIEHMEM OCHOBHbIX
BWAoOB YYEBHOU OEATENIBHOCTU OBYYAIOLLINXCA

Bug y4ebHon paboThbl Ob6bem yacos

MakcumanbHasa y4ebHas Harpyska (Bcero) 288
AyautopHas yd4ebHas paboTta (ob6sa3atenbHble y4ebHble 3aHATUA) (BCEro) 178
B TOM yucne:

nexkuumn 39

npakTuyeckue 3aHATUS 139
BHeayauntopHas (camoctoaTenbHad) y4ebHas paboTta obydatouierocs (Bcero) 110
B TOM yucne:

camocTosaTenbHaa pabota Hag wHAMBMAYyanbHbIM  MNPOEKTOM C 11
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MCcnoJib3o0BaHNEM VIH(*)OpMaU,I/IOHHbIX TEXHOMNOMMN

noarotoBka pedepatoB C  WCMNOMb30BaHUEM  UHMOPMALMOHHbIX

TEXHOJTOrMIN, NOArOTOBKA K KOHTPOSbHbLIM paboTam, 99
NpoOMEeXyToYHas aTTectaums B opMe K3amMeHa
TEMATUYECKOE NMNIAHUPOBAHUE
Ne | CogepxaHve obyyeHuns | KonmyecTtso yacos
AyaunTopHble 3aHATUSA
1 | BeeaeHve | 1
OpraHu4eckas xumus (66 4acos)
> lNpeomeT opraHN4eckon XUMUMN. Teopljm CTPOEHUS OpraHN4eCcKnX 8
COeUHEHUN
3 MpepenbHble yrnesogopoabl 6
4 OTUNEeHoOBbLIE N UEHOBbIE YrNieBogopoab! 6
5 AueTnneHoBble yrrnesoaopoabl 4
6 ApomaTunyeckme yrnesogopoab! 4
7 [MpupoaHble NCTOYHMKK YIIIEBOAOPOAOB 4
8 M'maopokcunbHble COeANHEHUS 6
9 Anbaerngbl N KETOHbI 4
10 KapboHOBbIE KACIOTbI 1 NX NPON3BOAHbIE 6
11 YrneBogbl 4
12 AMMWHbI, aMUHOKMUCNOTHI, 6enkn 6
13 AsoTcogepXallme reTepouUnKnnieckme coegmHeHus. 4
HyKknenHoBble KUCNOThI
14 Buonornyeckn akTMBHbIE COEAVNHEHNSA 4
O6Lwas n HeopraHnyeckas xummsa (111 yacos)
15 XnMnsi — Hayka o BeLlecTBax 4
16 CTpoeHne aToma 6
17 Mepuoanyeckun 3akoH n lNepunoanyeckas cuctema XMMnUYeCKnx 8
anemenToB [1. . MeHgeneeBa
18 CTpoeHune BellecTBa 8
19 Monumepsl 5
20 [vcnepcHble cucTemMbl 4
21 XUMNYECKME peakLnm 12
22 PactBopbl 10
23 OKMCNUTENBbHO-BOCCTAHOBUTENBHLIE PeakLuuu. 12
ONeKkTPoXMMmn4eckmne npoLeccehbl
24 Knaccudukaumsa Belwects. [pocTble BewecTsa 12
o5 OcHOBHbIe Knacchl HEOPraHNYECKNX 1 OPraHNHEecKnX 10
COeaUHEHUN
26 XUMnNs aNeMeHTOB 12
27 X1MuUs B KM3HU obLiecTBa 8
WToro: 178
BHeayantopHas (camocTtosTensHasa) pabota
MoaroToBka pedepaToB YCTHLIX BbICTYNNEHUA NO 3a4aHHbIM 99
Temawm, , OKNajdoB, NOAroToBKa K ceMnHapam u
MoaroToBka MHAMBMAYANBHOIO NPOEKTa C UCMOSb30BaHUEM 11
MHOPMAaLIMOHHBIX TEXHONOINMN.
BCEIO: 288

XAPAKTEPUCTUKA OCHOBHbLIX BUAOB AEATENIbHOCTU OBYYAIOLLNXCA




CopepxaHune
obyyeHus

XapakTepucTunka OCHOBHbIX BUOOB AeATENbHOCTU obyyaroLmnxcs
(Ha ypoBHe y4ebHbIX 4eNCTBUIA)

BaxxHenwmne
XMUYeckmne
MOHATUA

YMeHue paBaTb onpegernieHne u  onepupoBaTb  crieaylLlmumm
XUMUYECKUMU MOHATUAMM: BELLLECTBO, XUMUYECKUIA SNEMEHT, aToM,
MoJieKkyna, OTHOCUTENbHblIe aTOMHAs U MONeKynspHasi Macchbl, UOH,
annoTponus, N30TOmMbl, XMU4yeckas CBf3b,
9MNeKTPOOTPMLATENBHOCTb, BaNeHTHOCTb, CTEMeHb OKUCINEHWUS,
MONb, MOMSpHAs Macca, MONSAPHbIA 00beM rasoobpasHbIX
BELleCTB, BeLlecTBa MOJEKYNSAPHOIO U HEMONEKYNSAPHOro
CTPOEHMS, pacTBOpHI, SNeKTPOnuT n HE3NeKTPonuT,
SNeKTpoNUTUYeckas auccoumnaunsi, OKUCIMTENb U BOCCTAHOBUTENb,
OKWUCINEHNe U BOCCTaHOBMEHMEe, TenrnoBon addeKkT peakumu,
CKOPOCTb XMMMWUYECKOW peakumm, kKaTanms, XMM1M4Yeckoe paBHOBECHE,
YIMEepoaHbIi  cKeneT, (YHKUMOHanbHas  rpynna, u3omepwus,
romonorus

OcHoBHble
3aKOHbI XUMUK

dopmynupoBaHMe 3aKOHOB COXpPAaHEHUs MacCbl BELIECTB MU
NOCTOSIHCTBA COCTaBa BELLECTB.

YCcTaHOBKa MPUYMHHO-CNELCTBEHHOW CBSA3W MexXay coaepXaHuem
9TUX 3aKOHOB W HanMUCaHWEM XUMUYECKUX (DOPMYN U ypaBHEHUN.
YCTaHOBKa  3BOSIOLUMOHHOM  CYLWHOCTU  MEHAEeNeeBCKOW U
COBPEMEHHOM (POpMYNMPOBOK nepuoandeckoro 3akoHa . W.
Menpeneesa.

O6bsiCHEHME UINYECKOTO CMbICa CUMBOSIMKA NEPUOANYECKON
Tabnuubl xummnyecknx anemeHtoB . W. MenpeneeBa (HomepoB
afieMeHTa, nepuoga, rpynnbl) WM YyCTaHOBKA  MPUYUHHO-
cneacTBeHHOMN CBA3UN mMexay CTPOEHNEM aroma n
3aKOHOMEPHOCTSAMM N3MeHeHns CBOWCTB 3M1EMEHTOB n
0b6pa3oBaHHbIX MU BELLLECTB B Nepuoaax

N rpynnax.

XapaKTepMCTI/IKa 3rIeMEeHTOB ManbiX U DonbLUMX nepmnoagoB Mno uX
nanoweduin r MNenunnuuuecknia cuucteme 1 1A Meuneneera

OcHoBHble
TEopUM XMUn

YcTaHoOBKa 3aBUCMMOCTU CBOWCTB XMMMUYECKUX BELUECTB OT|
CTPOEHUSA aTOMOB 06pa3yrLLMX UX XMMUYECKNX SNEMEHTOB.
XapakTepucTnka Ba)KHENULLUNX TUMOB XMMWYECKUX CBA3ENM U OTHO-
CUTENbHOCTM 3TOWN TUMOSOTUMN.

Ob6bACHEHME 3aBUCMMOCTU CBOMCTB BELLECTB OT MX COCTaBa WU
CTPOEHUSA KPUCTANNTNYECKNX PELLIETOK.

dopMynnpoBKa OCHOBHbLIX MOSIOXEHUA TEOpUU INEKTPONUTUYE-
CKOW [JuccouMauum M XapakTepucTuka B CBeTe 39TOW Teopuu
CBOWCTB OCHOBHbIX KIacCOB HEOPraHMYeCKNX COeANHEHNI.
dopmMynnMpoBKa OCHOBHbLIX MOSIOXKEHUN TEOPUM  XUMWUYECKOTO
CTPOEHUSA OpraHMYeCcKNMX COeOAMHEHUA U XapakKTepucTuka B CBeTe
9TOM TEOpUM CBOMCTB OCHOBHbIX KNacCoOB  OpraHM4YecKux

coeVHEHNN
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BaxkHenwmne
BellecTBa u
mMartepuansl

XapakTepuctka cocrtaBa, CTPOEHUSA, CBOMCTB, MOMy4YeHUsa u npume
HeHus BaxkHenwmnx metannos (1A u Il A rpynn, antoMuHKs, xeneaa,
a B eCTeCTBEHHO-Hay4YHOM npodune n HeKOTopbIX d-9NeMeHTOB) U
MX coeauHEeHUn.

XapakTepuctvka cocTaBa, CTPOEHUS, CBOWCTB, MOMy4eHUs W
npumMmeHeHna BaxHenwmnx Hemetannos (VIII A, VIIA, VIA rpynn, a
Takke asota u docdopa, yrnepoga U KpeMHus, Bogopoaa) n ux
coeIMHEeHUN. XapaKTepucTuka CcoCTaBa, CTPOEHUsl, CBOWCTB,
NONny4YeHnss N NPUMEHEHUSI Ba)KHEMLIMX KIlacCoB YrneBogopOaOB
(ankaHOB, UMKNOANKaHoOB, arikeHoB, arlkKMHOB, apeHoB) U WX
Hanbonee  3Ha4YMMbIX B  HAPOAHOXO3ANCTBEHHOM  MiiaHe
npeacraBuTenen.

AHanorMyHaa xapakTepucTuka BaXkKHEWWWX npeacTaBuTenemn
APYrMX KNaccoB OpraHUYecknx coeuMHeHUn: MeTaHona u ataHona,
CMNOXHbIX 3COMPOB, XMPOB, MbIfl, anbaerngoB (popmanbaerngos u
aueTtanbgervga), KeToHOB  (aueToHa), KapOOHOBbLIX  KMCIIOT
(yKCyCcHOW  KMCROTbl, AnNA  eCTeCTBEHHO-Hay4yHoro  npoduns
npeactaButTener Opyrmx KrnaccoB  KWUCMOT), MOHOcaxapwuioB
(rmoko3bl), Ancaxapuaos (caxaposbl), nonvcaxapuaos (kpaxmana v
Lennonosbl), aHWNMHa, aMMHOKMUCAOT, 6enkoB, UCKYCCTBEHHbIX W
CUHTETUYECKUX BOSIOKOH, Kay4yKoB, nNfiactmacc

Xumumyeckumn
A3bIK U
CUMBONMKa

Mcnonb3oBaHne B y4ebHOM U NpodheccnoHanbHON AeaTeribHOCTU
XUMUNYECKNX TEPMUHOB 1 CUMBOJIUKM.

HasBaHve  U3y4YeHHbIX BeLWecTB MO  TpMBMAnbHOW  UIK
MEeXOyHaApOOHOW HOMEHKNaType W OTpaXeHue cocTaBa 3TUX
COeQUHEHUIN C NOMOLLbI XUMUYECKUX (hopMyI.

OTpaxeHne XUMUYECKMX MpOoLECCOB C MOMOLLBbI YpaBHEHUN

Xumuyeckume
peakumnm

OB6bACHEHME CYLHOCTU XMMuYecknx npoueccos. Knaccudukaums
XUMUYECKUX peakuumr rno pasfnnuyHbIM NpuU3Hakam: YMUCrly U COCTaBy|
NPOAYKTOB W peareHToB, TennoBoMy 3ddeKTy, HanpasneHuto,
dase, HanuuMo KatanusaTopa, U3MEHEHUIO CTEMEHEN OKUCIEHUS
9nemMeHToB, 06pasyoLLnX BELLLECTBA.

YcTaHOBKa Npu3HaKkoB OOLLEro 1M pasfivyHOro B TUNOSIOrMK peakummn
AJ151 HeoOpraHN4YeCckom N OpraHNYecKon XMMUN.

Knaccudpumkaumm BewectB WM MNPOLECCOB C  TOYKM  3peHUst
OKUCNeHUs-BOCCTaHoBNeHNs. CocTaBneHne ypaBHEHUN peakumi C
MOMOLLIbIO MeToa 3neKkTPoHHOro 6anaHca.

Xumumyeckmn
3KCNEPUMEHT

BbIinonHeHMe XMMMYecKoro akcnepumMeHTa B NoOfTHOM COOTBETCTBUN
c npaBunamu 6e3onacHoOCTH.

HabniogeHune, ukcauma n onncaHme pesynbtaTtoB NPoOBeLEHHOro
9KCNepuMeHTa

Xnumuyeckas
NHGopMauus

[MpoBeaeHNe camMOCTOATENBHOINO NOMcKa XMMUYECKON MHopMaLmn
C WCMONb30BaHWEM Pa3fMYHbIX UCTOYHMKOB (Hay4YHO-MOMNYNsipHbIX
n3gaHnn, KOMNbOTEPHbIX 6a3 gaHHbIX, pecypcoB MHTepHeTa).
cnonb3oBaHne KOMMNbIOTEPHBIX TEXHONOMMIN ANsi 06paboTKm

N nepegadn XMMmyeckon nHdopmMmaumm n ee NpeacTaBneHns B pas-

NMUYHLIX hopmax
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PacuyeTbl no [YcTaHOBKa 3aBUCMMOCTU MeXy KayeCTBEHHOW U KONMYeCTBEHHOW
XUMUYECKMM  [CTOPOHAMM XMMUYECKNX OO BEKTOB M MPOLECCOB.

dopmynam [PelleHne pacyeTHbIX 3agad Mo XumMmyeckum copmynam u
N YypaBHEHUSIM ypPaBHEHUAM

OObACHEHME XMMWYECKUX SBMEHUK, NPOUCXOAAWMX B MPUPOAE,
ObITY 1 Ha NPON3BOACTBE.
OnpepeneHve BO3MOXHOCTEN npoTeKaHus XUMUYECKMX|
npeBpaLleHnin B pasnmyHbIX YCIOBUSIX.
CobniogeHne npaBun 3KOMOMMYECKM TFpamMOTHOrO MOBEeAEHUS B
MpodumnbHOE 1 |oKpyXKatoLLen cpese.
npodeccunoHanb|OueHKa BANSHUS XMMUYECKOrO 3arpsa3HeHns OKpyXatollen cpenpbl
HO 3HaYMMOe |Ha OpraHu3M YenoBeka U ApYyrne XunBble OpraHn3mbl.
cogepxaHune [CobniogeHve npasun 6esonacHoro obpalleHus C roproYvMu u
TOKCMYHbBIMW BelecTBamMu, nabopaTtopHbiM 060pyaoBaHMEM.
MoarotoBka pacTBOPOB 3afaHHOW KOHUEHTpauum B ObITy M Ha
NPOV3BOACTBE.
Kputnyeckass oueHka AOCTOBEPHOCTU XMMWUYECKOW WHpopmauun,
nocTynatoLLen N3 pasHblX MICTOYHUKOB

7. ONMUCAHUE YHEBHO-METOAMYECKOIO U MATEPUAIIBHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATEJIbHOCTMW.

7.1 MaTtepmanbHO-TeXHU4YecKkoe obecne4vyeHune

Peanusauusa nporpammbl AUCLMNIMHBLL «XUMUSA» TpebyeT Hanuuus yvyebHoro
kabuHeTa ¢ 4OCTYNOM B IHTEPHET 1 OCHALLEH BbITSXKHbLIM LLKAGOM.

MomellieHune kabuHeTa yooBreTBopseT TpeboBaHnaM CaHuTapHo-
anngemMmunornormyeckmx npasun n HopmatmeoB (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNOBbIM ObBopyadoBaHWeM, TOM 4ucne ydebHonm mebernbio n cpeacrtsamum oOy4veHus,
AO0CTaTOYHbIMW A5 BbINOSTHEHMSI TPEOOBAHUIN K YPOBHIKO MOArOTOBKM OBy4YaroLmXCs.

B kabuHeTax ecTb MynbTuMeaunHoe obopyaoBaHWe, NOCpPeAcTBOM KOTOPOro
npenogaBaTtenb MOXeET AEMOHCTPMPOBATb ydacTHMKam obpasoBaTenibHOro npouecca
BU3yarnbHyl0 MHGOPMaLMIO NO U3ydaeMon [OUCUMNAMHE B BuAe Mpes3eHTauun,
BMgeomatepmuarnos 1 T. .

B coctaB y4yebHO-meTOOMYECKOrO M MaTepuanbHO-TEXHUYECKOro obecnevyeHns
nporpaMmmbl y4e6HOM ANCUNMNNNHBI « XUMUS» BXOAAT:

* HarnagHble nocobus (KOMNekTbl yy4ebHbix Tabnuu, nnakaToB, MNOPTPETHI
BblAAIOLNXCA YYEHbIX B 06nacTn XumMmumn u T. n.);

* NH(POPMALMOHHO-KOMMYHUKALVOHHbIE CPEACTBA;

* 3KPaHHO-3BYKOBblE Nocobus;

* 9nekTpocHabxxeHne KabnHeTa;

* TEXHMYECKME cpeacTBa 0byyeHus

* BUOBNMOTEYUHBIN (POHA,.

7.2 UHdhbopmaumoHHoe obecrneyeHne odyyeHus
MNMepeyeHb y4yeOHbIX nspgaHun, UHTepHeT-pecypcoB, AOMNONHUTENIbHON
nutepartypbl

B 61bnnoTeuHbIn oHAO BXOAAT Y4eOHUKM, y4ebHO-MeToauveckme KOMMMEKThbI
(YMK), obecneunBatoLLme OCBOEHME y4yebHom ANCLUUMNNUHBI «XumMmnsay,
pPEKOMEHOOBaHHbIE UMW OONyLEeHHble AN UCMNOMb30BaHUSA B MNPOdeccMoHanbHbIX
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obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmx obpasoBaTenbHyld MNporpamMmmy
cpenHero obuwero obpasosaHusa B npegenax ocsoeHna OOl CIrNO Ha 6a3e 0CHOBHOroO
obuiero obpasoBaHus.

BnbnuoTeyHbin doHa MOXeT ObITb JOMOJIHEH 3HUMKNoneansamu,
CrnpaBoOYHMKaAMM, HAY4YHOM M Hay4HO-NOMYNAPHON NUTEpaTypon 1 ApPYrMMn nocodmamm
no XMMun.

PekomeHngyemas nutepartypa:
[ns oby4varowmxcs:

1. KopoeuH H.B. Obwasa xmmusa. Teopus n 3agayn: ydebHoe nocobue / [H.B.
KoposuH un ap.]; noa pea. H.B. KoposuHa n H.B. Kynewosa. — 13a. 2-e, ctep. — CaHKT-
MeTepbypr; Mockea; KpacHogap: JlaHb, 2017. — 490 c.

2. NwuHka H.J1. O6waa xumusa: yuebHuk ona akagem. 6akanaspuara: [ons ctya.
By30B, 00Oy4. MO ecTecTBeHHOHay4. Hanpaenenusm] / H.J1. muHka; nog pea. B.A.
MonkoBa, A.B. babkosa. — Mockea: FOpanTt, 2018. — T.1. — 364 c.

3. MuHka H.J1. O6bwaga xumus: y4ebHuk ans akagem. bakanaspuwarta: [ansa cTya.
By30B, 0bOy4. MO ecTtecTBeHHOHay4. Hanpaenenusam] / H.J1. muHka; nog pea. B.A.
MonkoBa, A.B. babkosa. — Mocksa: FOpanTt, 2018. — T.2. — 380 c.

4. Obwasa xumusa. Teopuss U 3agadm : yyebHoe nocobue - nog pen. H.B.
KoposuHa n H.B. Kynewosa. — KpacHoaap: JlaHb, 2018.

[ns npenogasatens

1. Mysakoe C.A., MawHuHa H.B., MNonkoB B.A. Xumuna 10 knacc. Y4ebHuk onsa
obLeobpasoBaTenbHbIX OpraHuMsaunn. YrnybneHHoin yposeHb. — M.: lNpoceelieHue,
2020.

Ccblinka Angd ckavdmBaHug

2. MNysakoB C.A., MawnuHa H.B., MNonkos B.A. Xumna 11 knacc. Y4ebHuk onsa
obeobpasoBaTenbHbIX OpraHM3aunn. YrnybneHHolin yposeHb. — M.: lNpoceelieHue,
2020.

Cchifika ansi ckaunBaHus

3. MNabpuensH O. C., Octpoymos W. I'., Cnagkos C. A. Xumna ansa npodeccui un
crneumnanbHOCTEN TEXHMYECKOro Npodhuns: y4ebHMK Ansa CTya. ydpexaeHun cpeq. npod.
obpasoBaHuna — M., 2017.

Ccbinka ans ckaymBaHus

4. KysHeuoBa H.E., Mapa H.H., TutoBa .M. Xumna. 10 knacc. YrnybneHHbIn
ypoBeHb. YuebHuk. — M.: N3a. ueHTp «BeHnTana-Ipad», 2019.

Ccblinka ON4 cKavynBaHug

5. KysHeuoBa H.E., JlutBuHoBa T.H., JleBkmH A.H. Xumwua. 11 «knacc.
YrnybneHHbli ypoBeHb. YuebHuk. — M.: U3a. ueHTp «BeHTaHa-Npad», 2019.

Ccblinka Ana cKkavynBaHua

6. Epemnn B.B., KyabmeHko H.E., Tepenun B.W., Oposgos A.A., JlynnH B.B.
Xumua. 10 knacc. YrnybneHHbln ypoBeHb. YyebHuk. — M.: N3a. «dpodar», 2019

Ccblinka Ana cKavynBaHua

7. Epemnn B.B., KysbmeHko H.E., TepenunH B.W., Oposgos A.A., JlyHnH B.B.

Xumua. 11 knacc. YrnybneHHbln ypoBeHb. Y4ebHuk. — M.: N3a. «dpodar», 2019
Ccbinka ans ckaymBaHust
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https://docs.google.com/viewer?url=https%3A%2F%2F11klasov.net%2Findex.php%3Fdo%3Ddownload%26id%3D18001%26viewonline%3D1
https://docs.google.com/viewer?url=https%3A%2F%2F11klasov.net%2Findex.php%3Fdo%3Ddownload%26id%3D18000%26viewonline%3D1
https://docplayer.com/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://s.11klasov.net/15983-himija-10-klass-uglublennyj-uroven-uchebnik-kuznecova-ne-gara-nn-titova-im.html
https://s.11klasov.net/15990-himija-11-klass-uglublennyj-uroven-uchebnik-kuznecova-ne-litvinova-tn-levkin-an.html
https://s.11klasov.net/15976-himija-10-klass-uglublennyj-uroven-uchebnik-eremin-vv-kuzmenko-ne-terenin-vi-drozdov-aa-lunin-vv.html
https://s.11klasov.net/15988-himija-11-klass-uglublennyj-uroven-uchebnik-eremin-vv-kuzmenko-ne-drozdov-aa-lunin-vv.html

MUHdopmMaumnoHHbIe 3NeKTPOHHO-00pa3oBaTenbHble pecypcbkl (UHTepHeT-

1.
2.

pecypchbl):

www.lib.vsu.ru — 3HB BI'Y
Mabpuenan O. C. n gp. Xummsa pns npodpeccui u cneymnanbHOCTEN

TEXHUYeCKoro Npoduns (ANEeKTPOHHOE NPUNOXEHMKE).

3.

9.

www.pvg.mk.ru - Onumnuaga «lokopu BopobbeBbl ropbi»
www.hemi.wallst.ru — O6pasoBaTefibHbIN CauT AN LWKOSIbHUKOB « XUMUSA»
www.chem.msu.su — OnekTpoHHast GubnmoTteka no xmummm

. www.enauki.ru — UHTepHeT-usgaHne ans yumtenen « EctectBeHHble HayKn»
. www.1september.ru — Metoanyeckas raseta «[lepBoe ceHTAbps»
. www.hvsh.ru — XXypHan «Xnmus B Lukone»

www.chemistry-chemists.com — OneKTPOHHbIN XXypHan « XUMUKU Y XUMUA»

10. ONeKTPOHHBIN KypC MO ANCUUNIINHE Ha nopTane «ANEeKTPOHHbIN YHUBEpPCUTET
BI'Y» — Pexwum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=4323
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http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=4323

JNIUCT COrMACOBAHUN

PABOYAs NPOrPAMMA
OBLUEOBPA3OBATEJIbHOU YYEBHOU OUCLUUIMIIUHDbI

CneumnanbHocTb: 33.02.01 ®apmaunsa
Oucumnnuia: M4.02 Xumusa
Mpodunb NOAroTOBKU: €CTECTBEHHOHAYYHbIN

dopma oby4yeHna: ovHas

YyebHbit roa; 2021-2022

CocTasutenb
npenogasaTenb
kacpegpbl BMC n KX

domkHOCMb, nodpasdeneHue rnoodnucek

COINMACOBAHO
Kypatop OMNOI1 CMNo
no cneumanbHOCTU

noonuce

3aB. otaenom obenyxunsanuna 3HB
nodnucek

CamotmHa UN.KO. . 20

pacwughposka nodrnucu

CrnumekmH AN, . 20
pacuwugbposka nodrnucu

20

pacuwugbposka noodrnucu
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