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NOACHUTEJBHASA 3AIIUCKA

ITporpamma paspaboraHa Ha OCHOBE HOPMaTHBHO-IIPABOBBIX JOKYMEHTOB:

Oenepanbhbiit 3ak0H «O0 oOpazoBanuu B Poccuiickoit @eneparuu» (ot 29.12.2012r. Ne 273-
@3, ¢ nocneayIMMU U3MEHEHUSAMH U JIOTIOTHEHUSAMH ),

[Tpuka3z MunuctepctBa mpocsemenusi Poccun ot 28.12.2018r. Ne 345 «O06 yTBepkaeHHH
(denepanbHOro mnepevHs y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAaHUIO MPU pPeau3aluu
UMEIOIMX TOCYJAapCTBEHHYIO aKKpeauTaluio o0pa30oBaTeNbHBIX MPOrpaMM HadyallbHOTO
o0I11ero, OCHOBHOTO OOIIEro, cpeaHero oOmero oOpa3oBaHus» (C  TOCIEIYIOIIUMH
M3MEHEHUSMHU U JIOTIOTHEHUSIMHU);

YcraB MOY «Cpennsist o61eo0pa3zoBarenbHas mkosa No 5»;

OcHoBHas oOpazoBaresbHas MporpaMma oCHOBHOro obiiero odpazoBanus MOY «COLI Ne 5y
(npuka3 aupexropa Ne 119 ot 01.09.2020 (c nocnenyrommumMu U3MEHEHUSIMN));

Vyeouniii tniad MOY «COIL Ne 5»;

[TonoxxeHnne o CTPYKType, MOpsAKe pa3pabOTKM M YTBEpPXKACHUA pabdOyux Mporpamm Io
OTJENbHBIM Y4YeOHBIM @peaMeTaM (IMCHUIUIMHAM, KypcaM) negarora MyHMIMIIAIBHOIO
obmeo0OpazoBarenpHOro yupexjaeHus «CpenHss oOuieoOpaszoBaTenbHas mikoga Ne 5» mo
peanu3anuu  (QefepalbHbIX TOCYJApCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB  OOLIEro

o0OpazoBaHwUsI.

3a ocHOBY paboueii mporpaMMBbl B3siTa aBTOpPCKas mporpamma « Xumusi. YTiIyOleHHbIH ypoBeHb. 10-

1 1xmaccrl: paboyas nporpamma k nuanu YMK B. B. JIyauna: yueOHO-MeTonuyeckoe Tmocodue /

B. B. Epemun, A. A. Jlpo3nos, 1. B. Epemuna, M.: JIpoda,2017. [IporpamMmma npeaHazHaueHa

obygarormumess  10-11  kmmaccoB 0011e00pa3oBaTeIbHBIX OpPraHU3alWi, BHIOPABIINM

M3y4YeHHEe XUMHUH Ha yriayOneHHoM ypoBHe. [Iporpamma ydeOHOro mnpeamera «XuMus» Uis

cpeaHero odIero oopa3oBaHus Ha yriy0jaeHHOM ypoBHe paccunTtana Ha 102 u (3 uaca B Henenmo).

1. NMnaHupyemble pe3ynbTaTbl 0CBOEHUA yueb6HOro Kypca

® K JINYHOCTHbIM pe3yribTaTaM OCBOEHUSA OCHOBHOW OOpa3oBaTesibHOU

nporpaMmmbi:

1) B cpepe oTHOLWeEHMN obyyatowmxca K cebe, K cBOeMy 340P0BbO, K NO3HaHMIO cebs:

— TMPUHATME U peanus3aumio LeHHOCTeN 340poBoro M 6esonacHoro obpasa XKU3HW,



b6epexHoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLWEHMEe K COBCTBEHHOMY GU3NYECKOMY WU
NCUXONOTMYECKOMY 34,0PO0BbIO;

— HenpuAaTMe BpeAHblX NPUBbLIYEK: KYPeHUA, ynoTpebaeHna aNKkorona, HapKOTUKOB;

2) B chepe OTHOLWEHUN OBYyYaloWMXCA K OKpY)KaoWeMy MUPY, K KUBOW npupoae,
XYL 0XEeCTBEHHOM KynbType:

— MWPOBO33pPEHME, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKMW,
3HAaUMMOCTb HayKW, TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BlageHue
AOCTOBEPHOM UMHPOpMaLUMen O nepenoBbiX AOCTUMKEHUAX U OTKPbITUAX MUPOBON W
OTeYeCTBEHHON HAyKM, 3aUHTEPECOBAHHOCTb B Hay4YHbIX 3HAHMAX 0O yCTpoKncTBe Mupa WU
obuiecTBa;

— TOTOBHOCTb M CNOCOBGHOCTb K 06pa3oBaHUIO, B TOM 4YMcie camoobpa3oBaHWUIO, Ha
NPOTAXEHNU BCEWN XM3HWU; CO3HATE/NIbHOE OTHOLWIEHME K HenpepbiBHOMY 0O6pa3oBaHUIO Kak
YCNIOBUIO yCNELWHOM NpodeccnoHabHOM M 06LLEeCTBEHHOW AeATeNbHOCTY;

— 3KONOrMYyeckana KynbTypa, OeperkHoe OTHOLWEHME K POAHON 3emse, NPUPOAHbLIM
b6oratctBam Poccum M mmpa, NOHMMaAHUE BAMAHUA COLMANIbHO-IKOHOMMYECKUX MPOLECCOB
Ha COCTOAHME MNPUPOAHOM W COUMANbHOM Cpeabl, OTBETCTBEHHOCTM 33 COCTOSHUE
NPUPOAHbIX pPecypcoB, YMEHWM U HABbIKOB  PAa3yMHOro  MNPMPOAOMNO/Ib30BaHUA,
HETEPNMMOro OTHOLUEHUA K AEUCTBUAM,

IIPUHOCAIINM BPCI SKOJIOTHH; HpI/I06peTeHI/IC OIIbITa BKOHOFOHaHpaBHeHHOﬁ JCATCIIbHOCTH,

3) B chepe OTHOWEHMN obyyvatowmxca K Tpyay, B chepe coumanbHO-3KOHOMMUYECKMX
OTHOLUEHUN:

— OCO3HaHHbIA Bblbop bOyaywen npodeccmn Kak nytb M cnocob peanunsauunm
COBCTBEHHbIX YKM3HEHHbIX NIAHOB;

— TOTOBHOCTb OOyvaroWMXca K TPyAoBOM NpPOPecCMOHaANbHON AeATeNbHOCTM KaK K
BO3MOXHOCTM  y4acTMA B  peleHUU JINYHbIX, ObOLWECTBEHHbIX, T[OCYAaPCTBEHHbIX,
obLeHaumoHanbHbIX Npobnem;

MOTPEOHOCT TPYAUTHCS, YBOXKCHHUE K TPYIY U JIFOJISIM TPYAa, TPYIAOBBIM JIOCTHKCHUSIM,

JT00pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHJIaM TPYI0BOM

JACATCIIbHOCTH.



¢ K MeTanpegomMeTHbIM pe3ysibTaTaM OCBOEHUSA OCHOBHOM

obpa3oBaTenibHON NpPorpamMmbl:

GLINYCKHUK HAVYUMICA:
CaMOCTOSITENbHO ONPENENATh LU, CTABUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3aJ]a4uH B

06pa30BaTeJIBHOI>'I ACATCIBHOCTU M JKU3HCHHBIX CUTYAIUAX,

— OLEeHMBaTb pecypcbl, B TOM YMcCae BpemMa U gpyrme HemaTepuasibHble
pecypcbl, HeobxoaMMble oS AOCTUNKEHUA NOCTAB/NIEHHOM paHee uenwu;
— COMOCTaBNATb MMEKLLMECA BO3MOMKHOCTU U Heobxogumble AN AOCTUNKEHUA
LLeNn pecypcbl;
— OpraHu3oBbIBaTb 3G EKTUBHBINA MOUCK pecypcoB, HEOBXOAUMBIX ANSA
AOCTUNKEHMA NOCTAaBNEHHOW LENu;
— onpeaenaTb HECKOJIbKO MyTeN AOCTUNKEHMUA NOCTABAEHHON LENw;
— BblGUpPaTb ONTUMAbHBIN NYTb AOCTUNKEHUA LLENU C y4eTOM 3OGEKTUBHOCTU
pacxo40BaHUA PECYPCOB M OCHOBbIBAACL HAa COOBPAXKEHUAX ITUKN U MOPaNu;
— 334aBaTb NapameTpbl U KPUTEPUU, MO KOTOPbIM MOXKHO ONPEAENNUTb, YTO LieNb
[OCTUTHYTa;
— COMOCTaBAATb NOJYYEHHbIN pe3ynbTaT AeATeNIbHOCTU C MOCTaB/NIEHHOW 3apaHee Lesnbio;
— OUEHMBATb NOCNEACTBUA AOCTUXKEHUA NOCTABNEHHOM LEeNn B AeATeNbHOCTH,

COOCTBEHHOW U3HU U }KU3HU OKPYXKAIOLWNX NH0OEN.

nosHaeamesibHoieé yHuUeepcdasibHbie y‘l86Hble delicmeus:

S8bINYCKHUK Hayuumca:

— KPWUTMYECKM OLLEHMBATb U MHTEPNPETUPOBaTb MHGOPMALMIO C Pa3HbIX NO3ULMUNA;

— pacno3HaBaTb M GUKCUPOBATb NPOTUBOPEUMA B MHOOPMALLMOHHbLIX UCTOYHUKAX;

— WCMNONb30BaTb Pa3/IMYHble MOAENbHO-CXeMaTUYECKME CPeacTBa ANA NpeacTaBAeHUs
BbIAB/IEHHbIX B UHPOPMALMOHHbIX MCTOYHMKAX NPOTUBOPEUNIA;

— OCYLLECTB/NATb Pa3BEPHYTbIN MHPOPMALMOHHbBIN NMOUCK U CTaBUTb HA €ro OCHOBE

HoBble (y4ebHble M NO3HaBaTeNbHbIE)3a4auu;



— MCKaTb M HaxoauTb 0606LeHHble cnocobbl peleHna 3a4ay;

— TMNPUBOAMUTb KPUTUUYECKUE apryMeHTbl, KaK B OTHOLIEHUM COOBCTBEHHOrO CyXKAEHMUS,
TaK U B OTHOLWEHWM AENCTBUI U CYKAEHUIN APYrOro;

— aHanusMposaTb M Npeobpa3oBbIBaTb NPO6/IEMHO-NPOTUBOPEYNBbLIE CUTYALMUN;

— BbIXOAWUTb 3@ PaMKU y4yebHOro npeameTa M OCYLWECTBAATb Le/eHanpaB/ieHHbIN
MOUCK BO3MOXKHOCTM LLUMPOKOro nepeHoca cpeacTs U cnocoboB AencTaums;

— BbICTpPaMBaTb  WMHAMBUAYANbHYHO  0Opa3oBaTe/bHYIO  TPAEKTOPUIO,  Y4YUTbIBaS
OrpaHUYEHUs CO CTOPOHbI APYrnX YYaCTHUKOB M PECYPCHbIE OrPaHUYEeHUs;

— MeHATb M YAEeprKUBaTb pasHble MO3ULWM B MNO3HABaTE/NIbHOW AeaTenbHocTU (bbITb
YYEHUKOM U  yuutenem; ¢GopmMmynmpoBaTb 06Opa3oBaTesibHbIA 3anNpPoCc W BbINOJHATL
KOHCY/NbTaTMBHblEe QYHKLUUM CaMOCTOATENIbHO; CTaBUTb npobnemy w paboTtatb Hag ee

peweHnem, ynpasaAatb COBMECTHOM NO3HaBaTe/1IbHOM AEATENIbHOCTbIO U I'IOA‘-IMHFITI:CFI).

6bINYCKHUK Hayuyumcia.

— OCYWECTBNATb [Ee/I0BYI0 KOMMYHMKALMIO, KaK CO CBEPCTHMKAMM, TaK U CO
B3POC/IbIMU (KaK BHYTpM obpa3oBaTesibHOM OpraHM3aunn, TaK 1 3a ee npeaenamm);

— MpY OCYLLEeCTBAEHUM TpynnoBon paboTbl ObiTb KaK PyKoBOAMUTENEM, TaK U Y/IEHOM
NPOEKTHON KOMaHAbl B pPa3HbiX ponAx (reHepaTopom MAEWN, KPUTUKOM, WCMONHUTENEM,
NPe3eHTYOWMM 1 T.4.);

— Pa3BEepHYTO, JIOTMYHO M TOYHO M3/M1araTb CBOK TOYKY 3PEHMA C MUCNONb30BAHMEM
aZleKBATHbIX (YCTHbIX M MUCbMEHHbIX) A3bIKOBbIX CPEACTB;

— pacnosHaBaTb KOHOAMKTOrEHHbIe CUTYauUU WM NpefoTBpalatb KOHOAWMKTbI A0 MUX
aKTUBHOM $asbl;

— KOOPAMHMPOBaTb U BbINONHATL PaboTy B YyCNOBMAX BUPTYaslbHOrO B3aMMOAENCTBUA
(MM coyeTaHmnsa peanbHOro U BUPTYaNbHOrO);

— COrnacosbiBaTb MNO3UUMM YNEHOB KOMaHAbl B npouecce paboTbl Hag obwmm
NPOAYyKTOM/peLlleHnem;

— MpeAacTaBnATb Ny6ANYHO pe3ynbTaTbl MHAMBUAYANbHON U TPYNNOBOWN AEATENbHOCTY,
KaK nepes 3HaKOMOW, TaK 1 Nepea, HE3HAaKOMOM ayauTopuen;

— noabupatb NAPTHEPOB A5 AE/0BON KOMMYHUKALMKU, UCXoaa U3 cOObparkeHuin

PE3YJIbTAaTUBHOCTH BBaHMOHCﬁCTBHH, a HC JIMYHbIX CHMHaTHfI;



— BOCMPUHUMATb KPUTMYECKME 3aMeYaHUA KaK pecypc COBCTBEHHOro pas3BUTUS;

— TOYHO M eMKO GOPMY/INPOBaTb KaK KPUTUYECKME, TaK M 04006puUTeNbHbIE 3amedyaHus
B aApec Apyrux N0Aen B pamkax AenoBor M ob6pa3oBaTeNlbHOM KOMMYHUKauuKn, mnsberas
MPW 3TOM IMYHOCTHbIX OLLEHOYHbIX CYXKAEHUN

— K NnpeaMeTHbIM pe3y/ibTaTaM OCBOeHUA yyebHoro npepgmera Ha yraybaeHHom
YPOBHe:

10 kaace

— PpacKpbiBaTb Ha MpUMepax Poab XMMUU B GOPMUPOBAHUM COBPEMEHHOM HAYYHOM
KapTMHbI MMpPa U B NPAKTUYECKOM AeATeNbHOCTM YeNoBeKa, B3aMMOCBA3b MEXAY XMMUEN U
APYTMMUM eCTeCTBEHHbIMUW HayKamMu;

— aHanNM3MpoBaTb COCTaB, CTPOEHME W CBOMCTBA BELLECTB, MPUMEHAS MOJIOKEHUS
OCHOBHbIX XMMWYECKUX TEOPUIN: XMMMUYECKOrO CTPOEHWUS OpraHUYecKMx coeamnHeHuin A. M.
ByTnepoBa, CTpoeHMA aTomMa, XMMMYECKOM CBf3M, a TaKX¥e YCTaHaB/AMBATb MNPUYMHHO-
cneacTBeHHble CBA3M MeXAy CBOMCTBAMM BELLECTBA M €ro COCTaBOM U CTPOEHUEM;

— MNPUMEHATb MNpaBUAa CUCTEMATUYECKOW MEXAYHAPOAHOM HOMEHKNATYPbl Kak
cpeacTBa pasinyeHns n naeHTUOMKaUnmM BELLECTB MO UX COCTaBY M CTPOEHWUIO;

— COCTaB/IATb MONEKYNAPHble U CTPYKTypHble GOPMYynbl OpraHMYECcKMX BELLECTB KakK
HocuTenei MHGOPMALMM O CTPOEHUM BeLLeCTBA, €ro CBOWMCTBAX W NPUHAANEKHOCTM K
onpeneneHHoOMy Knaccy CoeaAnNHeHun;

— 0b6bACHATL Npupoay U crnocobbl 06pa3zoBaHMA XMMUYECKOM CBA3M: BOAOPOAHOM C
LeNblo onpeaeneHma XMMMUYECKOM akTUBHOCTU BELLLECTB;

— XapakTepusoBaTb GU3NYECKME CBONCTBA OPraHUYECKUX BELLECTB;

— NpUBOAMTL MPUMEPbl  XMMUYECKMX peakuui, PacKpbiBAOWMX  XapaKTepHble
XMMUYECKME CBOWCTBA OPraHUYECKUX BELLECTB M3YYEHHbIX K/acCOB C UENbl WX
naeHTUPUKaUMmn n obbACHEHUA 061acT NPUMEHEHMUSA;

— onpeaensTb MEXaHM3M peaKkuuu B 3aBUCMMOCTM OT YC/IOBMN MPOBEAEHUA pPeaKuum
M MNPOrHO3MpPOBaTb BO3MOMKHOCTb MPOTEKAHUS XMMUYECKMX Peakuuit Ha OoCHOoBe Tuna
XMMMYECKOM CBA3U U aKTUBHOCTU PEAreHToB;

— yCTaHaB/AMBATb  3aBUCMMOCTb pPeaKLNOHHOM cnocobHocTH OpraHUYecKkmnx
COEAMHEHUM OT XapaKTepa B3aMMHOrO B/IMAHMA aTOMOB B MOJEKYy/laX C Lesblo
NPOrHO3MPOBAHUA NPOAYKTOB PeakLuuu;

— YCTaHaB/1MBaTb NreHETUYECKYHO CBA3b MeXAy K1aCCamMh OopraHMYeCKunx BelwecTts AnA



0b60CHOBaHMA MNPUHLUNMANBHOM BO3MOXHOCTU MNONYYEHUS OPraHUYECKUX COoeAUNHEHWUM
33a4,aHHOro COCTaBa M CTPOEHMUS;

— noabupaTtb peareHTbl, YCAOBUA W OnNpenenAtb NPOAYKTbl peakuuin, NO3BONAKLWMX
peann3oBaTb NabopaTopHble W NPOMbIWAEHHble CNocobbl NOAYYEHUA  BarKHEMLIWX
OpraHUYeCcKnx BELLLEeCTB;

— onpeaenaTb XapakTep cpeabl B pe3y/ibTaTe MApPO/N3a OpPraHUYECcKUX BELLEeCTB U
npuBOAUTL NPUMEpPbl TMAPOAM3A BEWECTB B MOBCEAHEBHOM KM3HU  YE/I0BEKA,
H6ronornyeckmx obmeHHbIX Npoueccax;

— 060CHOBbIBATb NPAKTUYECKOE MCMO/Ib30BaHME OPraHMYECKMX BELLECTB M UX peakuui
B NMPOMbILWAEHHOCTU U ObITY;

— BbINONHATb XMMMYECKMIA  IKCMEPUMMEHT MO pPacno3HaBaHUIO W MNOAYYEHUIO
OpPraHUYeCcKnX BELLECTB, OTHOCALUMXCA K Pa3/IMYHbIM K/lacCamM COeANHEHUN, B COOTBETCTBUM
C npasuiamu M npuemamu 6e3onacHol paboTbl C XMMUYECKMMWM BeLLecTBamu U
nabopatopHbIM 060pyAOBaAHUEM;

— NpoOBOAMTb pacyeTbl Ha OCHOBE XUMMYECKMX GOPMYa WU YpPaBHEHWUI peakumii:
HaxoXKAeHWe MONeKynaApHoM ¢Gopmysbl OPraHWMYECKoro BewecTBa MO €ro MAOTHOCTU M
MacCoBbIM A0NAM 3/1eMEHTOB, BXOAAWMX B €ro COCTaB WAM MO NPOAYKTaM CropaHus;
pacyeTbl MAccoBOM A0AM (MacCbl) XMMWYECKOrOo COeAMHEHMA B CMECU; pacyeTbl Macchbl
(obbema, KonuuyecTBa BelLecTBa) NPOAYKTOB peakuMKn, ecnM OAHO W3 BeLecTs AaHO B
n3bbITKe (MMeeT npuMmecu); pacyeTbl MaccoBOM WMAM OOBEMHOM [0NM BbiXxoAda NPOAYKTA
peaKkumn oT TeEOPETMYECKM BO3MOMKHOMO; pacyeTbl maccbl (06bema, KonnyecTea BelLecTsa)
NPoAYKTa peaKkuuu, ecnm oAHO M3 BeWecTB AaHO B BMAe pacTBopa C onpeaeneHHowm
MaCCOBOW A0Nel pacTBOPEHHOro BeLLeCTBa;

— WCNoNb30BaTb MeETOAbl HAy4yHOro MNO3HaHMA: aHa/AW3, CUHTE3, MOAENMPOBAHME
XMMMUYECKMX MPOLECCOB M ABNEHUA MNPU pelleHUn y4yebHo-uccneaoBaTeNbCKUX 3a4ad no
N3y4YeHUI0 CBOWMCTB, CNOCOO0B NMOYyYEHUS U PACNO3HABAHUA OPraHMYECKUX BELLECTB;

— OCYLWEeCTBAATb MOUCK XMMWUYECKON MHPOPMALMKM NO Ha3BaHUAM, NAEHTUDUKATOPaAM,

CTPYKTYPHbIM GOpPMYy/1aM BELLLECTB.

10 Knacc

— CONOCTaBNATb UCTOPUYECKUE BEXU PA3BUTUA XUMUU C UCTOPUYECKMMU Nepunogamu

pPa3BUTUA NPOMBbLIWLNTEHHOCTU U HAaYKN ONA NpoBeaeHNA aHa/1M3a COCTOAHUA, nyTeﬁ



Pa3BUTUA HAYKU U TEXHONOTUI;

— aHanM3MpoBaTb COCTaB, CTPOEHME W CBOWCTBA BeLleCTB, CTPOEHMA aToMa,
XMMMUYECKOM CBA3W, 3/IEKTPOSIMTUYECKON AMCCOLMALUN KUCNOT, OCHOBAHMW W CcoNeln, a
TaK¥XKe yCTaHaB/MBATb NPUYNHHO-CNEACTBEHHbIE CBA3M MEXKAYy CBOMCTBAMM BeLLeCcTBa U ero
COCTAaBOM W CTPOEHUEM;

— MNPUMEHATb NpPaBUAA CUCTEMATMYECKOM MENXAYHAPOAHOM HOMEHKNATYPbl Kak
CcpeacTBa pasnyeHns n naeHTUPMKaLUmM BELLLECTB MO UX COCTaBY M CTPOEHMWUIO;

— COCTaB/IATb MOJIEKYNAPHbIE U CTPYKTYPHble POpPMY/ibl HEOPraHMYECKUX BELLECTB Kak
HocuTene WMHPOPMALMM O CTPOEHUM BeELLeCTBA, €ro CBOWMCTBAX W NPUHAANEKHOCTM K
onpeaeneHHoOMy Knaccy CoeaAnHeHun;

— 00bACHATL npupoay M cnocobbl 06pa3oBaHMA XMMMUYECKOM CBA3M: KOBAJIEHTHOM
(nonapHoM, HEeNnonApHOM), NOHHOM, METANIMYECKOM C LEeNblo OnpeaeneHuMa XMMUYECKON
aKTMBHOCTW BELLECTB;

— XapakTepusoBaTb ¢GU3NYECKME CBOMCTBA HEOPraHUYECKMX BELLECTB M YCTAaHABAMBATL
3aBMCMMOCTb GU3NYECKMX CBOMCTB BELLECTB OT TUMNA KPUCTANIMYECKON peLleTKu;

— XapaKTepu3oBaTb 3aKOHOMEPHOCTM B M3MEHEHUU XMMUYECKMX CBOWMCTB MPOCTbIX
BELLLEeCTB, BOAOPOAHbIX COeAMHEHWUN, BbICLUMX OKCUA0B U TMAPOKCUAOB;

— NpUBOAUTL MNPUMEPbl  XMMUYECKMX peakuui, PacKpbiBAOWMX  XapaKTepHble
XMMMUYECKME CBOMCTBA HEOPraHUYEeCKUX BELWECTB M3YYEHHbIX KNAcCOB C UENAbl WX
naeHTUdMKaunm n obbacHeHna ob6nacTn NPUMEHEHUS;

— onpeaensTb MeXaHM3M peakLMu B 3aBUCMMOCTM OT YC/IOBMIA MPOBEAEHUA pPeaKumnm
M MNPOrHO3MpPOBaTb BO3MOMKHOCTb MNPOTEKAHUA XMMMYECKUX peakuMi Ha OCHoBe TuMa
XMMMYECKOM CBA3M U aKTUBHOCTM PEareHTos;

— YCTaHaB/AMBATb 3aBUCMMOCTb CKOPOCTM XMMWYECKOW peakuum U CMeLLeHUs
XMMMYECKOrO PaBHOBECMA OT PasINYHbIX GAKTOPOB C LE/bl0 onpeaeneHns onTUManbHbIX
YC/IOBUIA NPOTEKAHUA XMMUYECKUX NPOLLECCOB;

— YCTaHaB/IMBATb FEHETMYECKYID CBA3b MEXAY K/AacCaMn HeOopraHUYecKMx BeLLEeCTB
Ans  0DOCHOBaHWMS  MPUHUMMMANLHOM  BO3MOMHOCTM  MOJYYEHUS  HEOPraHUYECKMX
coegMHEHWNIM 3a4aHHOr0 COCTaBa M CTPOEHMUS;

— noabuvpaTtb peareHTbl, YCNOBUA W ONpeaensaATb NPOAYKTbl peakuuii, No3BOJAKLWMX
peanunsoBaTb /1abopaToOpHble W MNPOMbIWAEHHbIE CMNOCOObI  MOMYYEHUA  BaXKHEMLLINX
HeopraHMYeCcKMX BELLECTB;

— onpeaenaTb XapaKTep cpeabl B pe3ynbTate rMApPO/aN3a HEOPraHWMYECKUX BeLLEeCTB U

NPUBOAMUTL NPUMEpPbHI TMAP0NM3a BELLECTB B MPOMbILIEHHOCTY;



— NpUBOAUTL MNPUMEPbl OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbLIX pPeaKkuMin B Npupoae,
NPON3BOACTBEHHbIX NPOLECCAX U XKU3HEeLeATebHOCTM OPraHU3MOB;

— 060CHOBbIBATb MNpPAKTUYECKOE WCMONb30BaHUE HEOPraHUYEeCKUX BeLecTB WU UX
peaKkLunin B NPOMbILNIEHHOCTU U BbITY;

— BbINONHATb  XMMMUYECKMIA  IKCMEPUMMEHT MO Pacno3HaBaHUIO U NOAYYEHUIO
HEOPraHMYeCKMX BELLeCTB, OTHOCALMXCA K PA3/IM4HbIM  Knaccam COeauMHEHWH, B
COOTBETCTBMM C MpaBuMAaMnm W npuemamum 6e3onacHo paboTbl C  XMMUYECKMMMU
BelecTBaMu 1M nabopaTopHbiM 060pyaOBaHMEM;

— NpPOBOAMTbL pacyeTbl MAcCOBOM A0AM (MaccCbl) XMMMUYECKOTO COEAMHEHMA B CMecH;
pacyeTbl maccbl (06bema, Ko/an4yecTBa BeLLeCcTBa) MPOAYKTOB peakuuMun, ecinm OAHO U3
BELeCTB AaHO B M3ObITKE (MMeeT npuMmecH); pacyeTbl MAccoBOM MM o06beMHOM [oau
BbIXOZ4a MPOAYKTa peakuuuM OT TeOpeTUYeCKM BO3MOMKHOro; pacyeTbl TennoBoro s¢dekrta
peaKkumn; pacyeTbl OOBEMHbIX OTHOLWEHMUI TA30B MPU XMMUYECKUX peakuuax; pacyeThbl
Maccbl (06bema, KoanyecTsa BeLLECTBA) NPOAYKTA PeakLmn, ecim ogHO M3 BELLECTB AaHO B
BMAE pacTBOpa C onpeaeneHHON MaccoBOM A0nel pacCTBOPEHHONO BELLECTBA;

— WCNoNb30BaTb METOAbl HAy4yHOro MNO3HAHMA: aHanM3, CUHTE3, MoAeNMpoBaHMue
XMMMUYECKMX MPOLECCOB M ABMEHUA MNPU pelleHUn y4ebHOo-UccneaoBaTeNbCKMX 33434 No
N3y4YeHMI0 CBOWMCTB, CNOCOHOB NONYYEHUA U pacno3HaBaHMA HEOPraHMYECKMX BELLECTB;

— BNlageTb nNpaBuMnammn 6esonacHoro obpalweHna ¢ eaKMMU, TOPYMMU U TOKCUYHBIMU
BeLLecTBaMM, cpeacTBamm H6bITOBON XMMUK;

— OCYLLEeCTBAATb MNOUCK XMMUYECKOM MHOOPMALMKN MO HA3BaAHUAM, MaeHTUdUKATOPaM,
CTPYKTYPHbIM GOpPMYy/laM BELLLECTB;

— KPUTUYECKM OUEHMBATb W  WHTEPNPETMPOBATb  XMMMUYECKYD  MHPOpMaUMLO,
coAeprKallyroca B cooblieHMax cpencts maccoBo MHbopmaumm, pecypcax WMHTepHeTa,
Hay4YHO-NONYNAPHbIX CTaTbsIX C TOYKU 3PEHUA eCTeCTBEHHO-HAay4YHOM KOPPEKTHOCTU B Lensax
BbIABNEHNA OWMOOYUHbIX CYyXAEeHUM U GOPMMUPOBAHNA COBCTBEHHOM NO3ULUK;

— HaxoAUTb B3aMMOCBA3N MeXAYy CTPYKTYPOU U PYHKUMEN, NPUYMHOMA N CNeACTBUEM,
Teopuen n GakTamu nNpu aHanmse NPobBAEMHbIX CUTyauMn U 0OOCHOBAHWM MPUHUMAEMbIX
peleHnn Ha OCHOBE XMMMUYECKUX 3HAHUN;

— npeactaBnATb  NyTM  peweHus  rnobanbHbiX  npobnem,  croAwmx  nepen,
4e/1I0BEYECTBOM, U MEPCMEKTUBHbIX HAMPaBAEHUN Pa3BUTUA XMMUYECKUX TEXHONIOTUIN, B TOM
yncne TEXHONOMMA COBPEMEHHbIX MaTepuanoB C  pPasIMYHON  YHKLMOHANbHOCTbIO,
BO30OHOBNAEMbIX MCTOYHWMKOB Cblpbsi, NepepaboTKn WM yTUAM3AUUM NPOMbBILIEHHbBIX WU

6bITOBbIX OTXOA0B.



— dopmynmpoBaTb Lenb UccnensoBaHWA, BblABMIaTb U NPOBEPATb IKCNEPUMEHTANbHO
rMNoTesbl O XMMMYECKMX CBOWCTBAX BELLECTB Ha OCHOBE WX COCTaBa M CTPOEHUS, WX
CNoCcoO6HOCTM BCTYyMaTb B XMMMUYECKME peakuuu, O XapaKTepe W NpoAyKTax pPas/IU4YHbIX
XMMUYECKUX PeakLni;

— CaMOCTOATENbHO MJIAaHMPOBaTb W NPOBOAUTb XMMMUYECKUE IKCNEPUMEHTbI C
cobnogeHmem npasun 6esonacHoM paboTbl € BewectBamuM U labopaTOpPHbIM
obopyaoBaHuem;

— WHTEepnpeTMpoBaTb JAaHHble O COCTaBe M CTPOEHUM BELLECTB, MOJyYEHHble C
NMOMOLLbIO COBPEMEHHbIX PUINKO-XMMUYECKMX METOA,0B;

— OMWCbIBATb COCTOAHME 3/1IEKTPOHA B aTOMEe Ha OCHOBE COBPEMEHHbIX KBaHTOBO-
MEXaHUYeCKMX NpeacTaBNeHU O CTPOeHMM aToma pana  ob6bACHEeHUA pe3ynbTaToB
CMEeKTPaAsIbHOrO aHaNn3a BELLECTB;

— XapakTepu3oBaTb pPO/b a30TOCOAEPIKALWMX TEeTEePOUMKINYECKUX COEAUHEHUN U
HYKNENHOBbIX KUCNOT KaK BaXKHEMLIMX BMONOrMYECKN aKTUBHbIX BELLECTB;

IMPOTHO3UPOBATE BO3MOKHOCTD ITPOTCKAHNUA OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ,

JIC)KaIuX B OCHOBC IIPUPOJHBIX U ITPOU3BOJACTBCHHBIX IMTPOLCCCOB.



e 2. CompepxaHue y4yebHoOro npeagmeTa Ha yrny6ryieHHOM ypoBHe

10 ka1ace

CrpoeHue Bemecrsa
ATOMHO-MOJIEKYJISIPHOE ydyeHHUE. BemniecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.
KavecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BellecTBA. MosipHas U OTHOCUTEIbHAS

MOJICKYJIApHAasA MAaCChbl BEIICCTBA. MounbHas 10J ¥ MaccoBas JI0JI JIEMEHTa B BEIIECCTBE.

Crpoenue atoma. Jledekt macchl. OTKPBITHE HOBBIX XUMUYECKUX AIEMEHTOB. THIIbI
SIIEPHBIX PEaKUUid: eJieHue U cuHTe3. CKOPOCTh PEaKMU paJMOaKTUBHOTO pacraja.

[IpuMeHeHne paguoaKTUBHBIX HYKIUAOB B I'€OXPOHOJOTHUHU.

CoBpemeHHast MoJieNb CTpoeHus: atoMa. KopIycKysipHO-BOJIHOBBIE CBOMCTBA 3JIEKTPOHA.
KBanTtoBbie uncia. ATomHast opoutanb. PactpeneneHnre 3JIeKTPOHOB MO YHEPTEeTUYECKUM
YPOBHSIM B COOTBETCTBUHM C MPUHIIUIIOM HAaUMEHBIIICH YHEPTUHU, PABUIIOM XYHIA H
npuHiunoM [Taymu. OcoOEHHOCTH CTPOCHHUS SHEPreTHYECKUX YPOBHEH aroMoB d-
AJIEMEHTOB. DJIEKTPOHHAs KOoHuUrypanus atoma. Kimaccudukanus XMMHUECKUX 3JIEMEHTOB
(s-, p-, d-, /-3meMeHTBI). DIACKTPOHHBIE KOHPUTYPAIIUU MTOJOKHUTEIBHBIX M OTPULIATEIBHBIX

1oHOB. OCHOBHOE M B036y>K,Z[eHHI>Ie COCTOSIHHSI aTOMOB. BajieHTHBIE QJICKTPOHBI.

Hepnozmqecxnﬁ 3aKOH. CDOpMYJ'IPIpOBKa 3dKOHa B CBCTC COBPCMCHHBIX HpeﬂCTaBHeHHﬁ 0
CTPOCHHH aTOMa. MHp0B033peH‘{eCK06 N HAYYHOC 3HAYCHUC HepI/IO,I[I/I‘IeCKOFO 3aKOHa ,H .
Menpaeneena. Pa,Z[I/ch aToMma. 3&KOHOMepHOCTI/I B UBMCHCHUHU CBOMCTB IIPOCTHIX BCIICCTB,
BOIOOPOAHBIX CO@I[I/IHCHI/II\/’I, BBICHINX OKCHAOB U T'MAPOKCHUIOB B IICPHOJAX U I'PYIIIIAX.

3J'IeKTp00TpI/II_[aTeJILHOCTB.

XUMHUYECKas CBSI3b. DJIEKTPOHHAS MIPUPOJIa XUMUYECKOM CBS3U. BUIbl XUMHUYECKOW CBSI3H.
KoBaneHTHas CBsI3b U €€ XapaKTEPUCTUKH (SHEPTUsl CBS3M, JUIMHA CBSI3U, BAJICHTHBIN yIoJ,
KpPaTHOCTb CBSI3H, MOJSIPHOCTH, NOJSIPU3YeMOCTh). KoBasieHTHast HenosisipHasi U OJIIpHast
cBs13b. OOMEHHBIN U IOHOPHO-AKIIENTOPHBIA MEXaHNU3MbI 00pa30BaHMs KOBAaJICHTHON
noJsipHou cBs3u. ['eomerpus monekynbl. lonHas cBaA3b. MeTannunyeckas cBa3b. BonoponHas

CBSI3b U €€ BIMSIHUE HA CBOMCTBA BelleCcTBA. MEXMONEKYISPHBIE B3AaUMOIEHCTBUS. .

ArperaTHble cocTosiHUA BeliecTBa. ['a3bl. I'a30Bble 3akoHbI. YpaBHeHue Knaiinepona —
Menpeneea. 3akoH ABoraapo. 3akoH 00BEMHBIX OTHOIICHHUH. OTHOCUTENIbHAS IIJIOTHOCTh
ra3zoB. CpenHss MolispHas Macca cMecu. CTpOeHUEe TBEPABIX Tell: KPUCTANINUECKUE U

aMOpq)HBIC BEIICCTBA. Turbr KPHUCTAJUIMYCCKHUX PCIICTOK: aTOMHAsA, MOJICKYJISIpDHAA, HOHHA,



MmeTayumueckasi. [lonstue 06 anemMeHTapHoil siueiike. 3aBUCUMOCTD (PU3NYECKUX CBOMCTB
BEILECTBA OT TUIIA KPUCTAJUIMUECKOHN pemeTku. [IpuunHbl MHOrooOpasusl BEIIECTB.

CoBpeMeHHBIC TTPEICTABIICHUS O CTPOCHUU TBEPIBIX, KHUJIKHX U Ta3000pa3HBIX BEIIECTB.
Jlemoncmpayuu. 1. O6pa3ibl BEMECTB MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. 2.

Bosronka nona. 3. Moaenu monekyin. 4. Kprucranindeckrue peneTKH.

¢ OCHOBHble 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKNX peaKkLum

Krnaccugukanus XuMHUYecKUxX peakuuii o pa3iuyHbIM MPU3HAKAM CPABHEHUS.
['omorenHnsble u rereporennble peakuuu. Kinaccudukanus no 3Haky TemiaoBoro 3ggekra.
OO6paTtumblie 1 HeoOpaTUMBbIe peakiuu. Karanutuueckue 1 HeKaTAIUTUYECKUE PEAKIUU.

PCaKHI/II/I C U3MEHEHHEM U 0€3 U3MEHEHHUS CTEIEHU OKHCIIEHHS DJIEMEHTOB BCOCIUHCHUAX.

DHepreTuka XUMHYECKUX peakiuid. TernmoBoit 23QHeKT XUMUIECKON peaKIIuH.
DHAOTEPMUYECKHUE U IK30TEPMUYECKHUE peakiinu. TepmoxumMuueckue ypaBHeHus. Temnora
oOpa3oBaHus BeulecTBa. 3akoH ['ecca u cienctBus U3 Hero. DHeprus cBsizu. [lonarue 06
sHTponuu. Bropoii 3akoH TepmoauHamuku. @opmyna bonsiimana. Sueprus ['mb6ca u

KpUTCpUU CaMOIIPOU3BOJIbHOCTH XUMHUYECKOU PCAKIHH.

Obpatumbie peakiuu. XuMuueckoe paBHoBecue. Koncranra pasunosecus. [Ipuniun Jle
[laTenbe. PaBHOBECHBIE COCTOSHUA: YCTONYMBOE, HEYCTOMUMBOE, Oe3paznuuHoe. CMmelleHue
XMMHYECKOT0 PAaBHOBECHS MO/ JICHCTBUEM Pa3IMUHbIX (DAKTOPOB: KOHIICHTPALIUU PEareHTOB
WIH NPOJIyKTOB PEaKINH, TaBICHUs, TeMrnepaTypsl. Poib cMmelieHrs paBHOBeCHUS B

TCXHOJJOI'MYCCKUX IIpoHeCCax.

CKOpOCTh XMMHUYECKHUX PEaKIUi, €€ 3aBUCUMOCTh OT Pa3jIMYHbIX (PaKTOPOB: MPHUPOJIbI
pearupyronmx BENecTB, KOHIICHTPAIIMY PEarupyroIIuX BEIIECTB, TEMIIEPATyPbl, HATHYUS
KaTajM3aTopa, TUIOIIA N IIOBEPXHOCTH PEearupyoNuX BemecTB. Peakiny roMoreHHbIe U
rereporeHHele. 3akoH aercTByromux Mace. [IpaBuno Baut-I'odda. [lonstue 06 snepruun
aKTUBAIMK U 00 ZHepreTnueckoM npoduie peakuuu. KaranmzaTtopsl u katanns. AKTUBHOCTh
U CEJIEKTUBHOCTH KaTanu3atopa. Katanuruueckoe OKHCIIEHHE yrapHOTO ra3a B KOHBepTepax

BBIXJIOITHBIX Ta30B B aBTOMOOUJIAX.

Jemoncmpayuu. 1. DK30TEpPMUUECKHUE U SHAOTEPMUUECKHE XUMUYECKUE peakuu. 2. Tennosble
SIBJICHUS TIPU PACTBOPEHUH CEPHOM KHUCIOTHI 1 aMMHAYHOU CEIUTPHI. 3. 3aBUCUMOCTh CKOPOCTH
peaKIy OT MPHUPOJIBI BEIIECTB HA MPUMEPE B3aMMOACUCTBUS PACTBOPOB PA3IHMUHBIX KUCIOT

OZ[HH&KOBOﬁ KOHIOCHTpAaU ¢ OAUHAKOBBIMU KYCOYKaAMHU (FpaHYJ'IaMI/I) IWHKA 1 OAMHAKOBBIX



KyCOUYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, eJle3a) C PACTBOPOM COJIIHON KUCIIOTHI. 4.
B3aumMopeiicTBie pacTBOpOB CEpHOM KHUCIIOTHI C paCTBOpPAMH THOCY/Ib(haTa HATPUSl Pa3InyHOU
KOHIICHTPAIIMH U TeMIIepaTyphl. 5. 3aBUCUMOCTh MON0KEHUsT paBHOBecHs B cucteme 2NO2 =

N204 or Temneparypsi.

Jlabopamopusie onvimot. 1. Katanutudeckoe paznokeHHe MepoKCcHIa BOAOPOIa.

e PacTBOpbI

CrniocoObl BeIpa)kKeHHSI KOTMYECTBEHHOTO COCTaBa PacTBOpa: MaccoBasi 10Jisl pACTBOPEHHOTO
BelllecTBa (MPOIEHTHAsI KOHIIeHTpaIus). PacTtBopeHue kak (pU3UKO-XUMHAUYECKUH TTPOIIecC.
Hucnepcubie cuctembl. Kommouansie pactBopsl. MicTuHHBIE pacTBOpHL. JlucnepcHas dasza u
mucniepcuonHas cpena. CycneH3uu u amyiibenn. 3oiu U renu. Onanecrenius. Dpdext Tunnans.

Koarymsmus. CequmenTanusa. CuHepesnc.

Peakiuu B pactBOpax 3mekTpoiauToB. KauecTBeHHBIC peakiMu Ha UOHBI B pacTBOpe. KucioTHo-
OCHOBHBIEC B3aMMOJICHCTBHS B pacTBopax. AMdorepHocTs. MoHHOE mpousBeneHre Boasl. Bo-
noponHbii okaszarens (PH) pactBopa. CuibHbIe U cnadbie iekTposuThl. Pacuer pH pactBopoB
CWJIBHBIX KHUCJIOT M mienouedt. KoHcTaHThl qucconuanuu ciaadbix 3JeKTpouToB. Peakiuu
noHHOro oOMeHa. [lonHble U coKpallleHHbIE HOHHBIE YpaBHeHUs. [ uaponus coneit. ['maponus no
KaTUOHY, TI0 aHUOHY, 110 KaTUOHY U [0 aHUOHY. Peakius cpepl pacTBOPOB COJIEH: KUCIOTHAS,
miesiouHas u HeirpanbHas. [lonHbiit HeoOpaTUMBIN rUApoNNU3. 3HaYeHHE TUIPOIN3a B
OMOJIOrMYeCKUX OOMEHHBIX Mpolleccax. PaBHOBecHe MeXKIy HACBHIILIEHHBIM PAaCTBOPOM U

O0CaJJKOM. HpOI/I3Be,I[eHI/Ie PaCcTBOPUMOCTH.

Jlemoncmpayuu. 1. Onpenenenne KUCIOTHOCTH CPeIbl TP MOMOIIY HHAUKATOPOB. 2. D dekT

Tunpamns. 3. O6paSOBaHI/Ie KOMIIJIEKCHBIX COCIMHCHUI IMCPCXOAHBIX MCTAJIJIOB.

Jlabopamopuoie onvimet. 1. Peakiiuu nonHoro ooMena. 2. CBoWcTBa KOJIJIOMTHBIX
pacTBOpPOB.

3. 'maponus coneii. 4. [lonyueHnue U CBONCTBA KOMIUIEKCHBIX COSIMHEHU.

e OKUCNUTENbHO-BOCCTAaHOBUTENbHLIE N poLueccChbl

OKHCIUTEIIBHO-BOCCTAHOBUTEIIHHBIC pCaKIuu. Tursl OKUCIUTEIBLHO-
BOCCTAHOBHUTCIIBHBIX peaKuHﬁ. Oxmucienue u BoccTtaHoBJIeHHE. OKHUCIUTEIIN U
BOCCTAHOBUTCIIH. MGTOI[ QJICKTPOHHOTO M 3JICKTPOHHO-MOHHOT'O OajaHca. HOBGI[GHI/IG
BCUICCTB B CpC1ax € pa3HbIM 3HAYCHHUCM pH HepMaHraHaT Kajansa KaK OKHUCIIUTCIb.
OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC peakuru B MpUpoac, Mpon3BOJACTBCHHBIX MMPOLCCCAX U

KHUBHCACATCIbHOCTHU OPraHU3MOB.



["anpBaHMUecKUil 31eMEHT (Ha pumepe neMenTa Jlannais). XuMUYecKne UCTOYHUKH TOKa!
rajlbBAHUYECKHE JIEMEHTBI, aKKYMYJISITOPBI U TOILIUBHBIE 3JIEMEHTBL. DJIEKTPOXUMUYECKUN

PAA HaNpsKEHUH (AKTUBHOCTH) METAIIIOB (Ps CTaHJAPTHBIX AIEKTPOAHBIX TOTEHIUAJIOB).

DIEKTPOIN3 PACIIIaBOB U BOJHBIX PACTBOPOB JICKTPOIUTOB (KUCIOT, IIET0UEH U COJIeh).
[IpakTryeckoe MPUMEHEHHE AIICKTPOJIA3A JUTS TTOTYICHHSI EIIOYHBIX, MICJIOTHO3EMETbHBIX

METAJJIOB M aTFOMUHHUSL.
Koppo3ust MeTayuioB: criocoObI 3aIIUTHl METAIUIOB OT KOPPO3HH.

JeMoncTpauuu. B3aumoselicTBre nepMaHraHaTa Kajius ¢ CyJlb(QUTOM HATpUs B Pa3HBIX

cpenax



OcHOBHBIC IOHATHS OPraHUYECKONH XUMHHU
[losiBiIeHME U pa3BUTHE OPTaHMYECKOW XMMHHM Kak Hayku. [Ipeamer u 3anaun opraHnyeckon
XUMUU. MecTO 1 3HaUeHUE OPraHNYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK. B3auMocBs3p

HCOPraHNYCCKUX U OPraHN4YCCKUX BCIICCTB.

OcobeHHOCTH OpraHUYeCKUX BellecTB. [[puunHbpl MHOTOOOpa3usi OPraHMueCcKuX BEIIECTB.

OpraHuueckue BEIeCTBA B IPUPOJIE. Y TIECPOIHBIN CKEIET OPraHuYECKON MOJIEKYJIbI, €rO TUIIbL:
IUKJINYECKue, aiukindeckue. KapOounkinieckre u reTepoIukiInieckue ckeneTol. KpaTHocTh
XUMUYECKOM CBSI3U (BUJIBI CBSI3EH B MOJIEKYJIaX OPraHUYECKUX BEIIECTB: OJIMHAPHBIE, IBOMHBIC,
TpoiiHbIe). I3MeHeHne 2HEPTUH CBsI3el MEXIy aTOMaMH yriaepo/ia Mpy yBEITUICHUU KPAaTHOCTU

CBs3U. HaCBIHICHHI)IC N HEHACBIIICHHbBIC COCIMHCHU .

DNEeKTPOHHOE CTPOEHUE M XUMUYECKUE CBA3M aToma yriepoja. [ uépunmsanusi aTOMHbIX
opOuTasel, ee THITBI Ul OPraHMYECKHX coeanHeHuii: sp, sp?, sp. O0pa3oBaHue curma- u -
CBsI3€l B MOJIEKYJIaX OpraHU4YeCKUX coeMHeHuN. [IpocTpaHCTBEHHOE CTpOEHNE OPraHUYECKUX

COEJIMHEHUHN.

XUMHUYECKOE CTPOEHUE KaK MOPSAIOK COSAMHEHHSI aTOMOB B MOJIEKYJI€ COIVIACHO UX
BaJIeHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOCHHUSI OPTraHUUYECKHX
coenuHeHuit A. M. ByTiepoBa. 3aBUCMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOCHUS
monekyn. CtpykrypHas ¢opmyina. M3omepus u uzomepsl. CTpyKTypHasi U MPOCTPAHCTBEHHAS
uzomepus. 3omepus yriepoanoro ckeiera. M3oMepus monoxeHusi. MexkinaccoBasi H30Mepusi.
Bunel npoctpanctBeHHol uzomepun. OnTudeckas u3oMepusi. ACHMMETPUYECKUI aToM
yraepoaa. OnTHYecKre aHTUIOAbI. XUPATbHOCTh. XUPAIbHbIE U aXUPATIbHBIE MOJIEKYJIBI.

['eomerpudeckas nzomepus (yuc-,mpanc-u30Mepusi).

OU3NKO-XUMHUYECKHE METObI UCCIICIOBAHUS CTPOSHUS U PEAKIIMOHHOM CIIOCOOHOCTH
oprannueckux coeauHeruit. Criekrpockonusi AMP, macc-criekrpometpust, nHbpakpacHas

CIIEKTPOCKOITHSI.

DJIEKTPOHHOE CTPOCHHUE OPraHUYECKUX BEIeCTB. B3auMHOe BIMsHHUE aTOMOB U TPYIIII

aTOMOB.
OnextponHble 3¢ dexTbl. UHAyKTUBHBIN 1 Me30MepHBbIi 2 dekThl. [IpencraBnenune o pe3oHaHce.

Knaccuduxanms oprannueckux BemectB. OCHOBHBIE KJIACChl OPraHUYECKUX COSAUHEHUI.
[TpuHnmne! K1accupuKauy OpraHudeckux coeannenunil. [lonstue o GyHKIMOHAIBHOM TpyTIIIE.

Knaccudukanms opranndeckux COeqMHEHNN 10 (PyHKIIMOHAIBHBIM rpynmnaM. ['omomorus.



I'omounoru. I'omonoruyeckast pasHocTh. ['oMonoruaeckue psasl.

Homenknatypa opraHndeckux BeniecTB. MexayHapoaHas (CUCTeMaTHueCKas ) HOMEHKIIATypa
OpPraHMYECKHUX BELIECTB U MPUHLHUIIBI 00pa30BaHNs Ha3BaHUN OPraHMYECKUX COECIMHEHUH.

Panmonanenas HoMeHKIaTypa.

Knaccudukarus 1 0cOOEHHOCTH OpraHHYecKuX peakiuii. CriocoOsl 3amuceil peakiuii B
oprannueckoi xumuu. CxeMa 1 ypaBHEHUE. YCIOBUs MpoBeeHus peakuuid. Knaccupukanus
peaKkil OpraHNYECKHUX BEIIECTB IO CTPYKTYPHOMY IPU3HAKY: 3aMEIICHUE, TPUCOEANHEHUE,
oTwieruieHue. Peaknmonnele neHTphl. [lepBoHavanbHbIe MOHATHS O THUIAX U MEXaHU3Max
OpPraHWYECKHUX peaKkuil. | OMONIUTUYECKNN U TeTEPOJUTUYECKUI pa3pblB KOBAJICHTHON
XUMUYECKOH cBsi3u. CBOOOTHOPAIMKATBHBIN U MOHHBIA MEXaHU3MbI peakiuu. [lorstue o
CBOOOJIHOM pajaukaie, Hykiaeoduie, snekTpoduiie, kapOokaTuoHe U kapobanuone. OO6o3HaUCHUE
VMOHHBIX PEAKIUN B OpraHn4ecKoi XUMHuHM. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLIUU B
opraHuueckoi XxuMuu. Mnentudukamnus opraHnyecKux coeAMHeHUu. ['eneTnyeckas cBA3b

MCXKIY KiIacCaMH OPraHUYCCKUX COG}IHHCHHﬁ.

Jlemoncmpayuu. Mozaenu opraHn4ecKux MOJICKYJI.

e Yrnesogopoabl
AJKaHbI. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBI METaHa. SP3-rubpuan3anus
opOuTaneit atomoB yriepona. ['omonoruueckuii psix v ob1ras popmysia aaKaHOB.
CucremaTnueckas HOMCHKJIATYpPa aJIKAHOB U paJIluKaJIOB. I/ISOMepI/I}I YIJICPOAHOI'O CKEJICTa
alkaHoOB. @U3NYECKHUE CBOMCTBA aJKAHOB. 3aKOHOMepHOCTI/I HU3MCHCHMUA (1)I/I3I/I‘{eCKI/IX CBOMCTB.
XHUMHUYECKHE CBOMCTBA aJIKAaHOB: TaJIOTCHHUPOBAHNUC, HUTPOBAHUC, ACTUAPUPOBAHUC, TCPMHUUCCKOC
PAa3JI0KCHUC (HI/IpOJ'II/IS), IOpPCHHUC KAaK OJUH U3 OCHOBHBIX UCTOYHHUKOB TCILJIA B IIPOMBIIIIJICHHOCTHU

U OBITY,



KaTaJIMTUIECKOE OKUCIICHHE, KPEKUHT KaK CITOCOOBI TIOyYeHUs BAKHEHIIINX COSAMHCHHUN B
OpPraHMYECKOM CHHTE3€, N30MEPHU3aLUsl KaK CIIOCO0 MOTyUeHHUsl BBICOKOCOPTHOrO OEH3HHA.
MexaHu3M peakiuu CBOOOTHOPAAUKATIBLHOTO 3aMelIeHHs (Ha IPUMEpPE XJIOPUPOBAHUS METAHA).
CuHTeTHYeCKHE CIIOCOOBI OMYYCHHS AIKAaHOB. METO/IbI MOTYUYEHHUS aJIKaHOB U3
NKUITAIOreHUI0B (peakius Bropia), nekapOokcuIupoBaHueM cosieil KapOOHOBBIX KHCJIOT U
ANEKTPOJIM30M PACTBOPOB coJiel KapOOHOBBIX KHUCIOT. HaxoxkieHne aakaHoB B IPUPOJE U

MMPUMCHCHHEC AJIKaHOB.

Huxnoankansl. CTpoeHrne MOJIEKy IuKIoankaHoB. O0mmas GopMyia MUKIOATKAHOB.
Howmenkiarypa nukioankanoB. M3oMepust IUKJIOATKAHOB: YIJIEPOIHOIO CKEJIeTa, MEXKIIacCoBasl,
MPOCTPaHCTBEHHAs (LIUC-TpaHC-u30Mepus). HampsikeHHbIE 1 HEHATIPSIKEHHBIC [TUKJIIBI.
Crnenuduka CBONCTB [UKIOAIKAHOB C MaJIbIM pa3MepOM HUKIA. XUMUYECKHUE CBOMCTBA
[UKJIONIPOTaHa: TOPEHUE, PeaKuy MPUCOeANHEHUS (THAPUPOBAHUE, TPUCOCTUHEHHUE TaJIOTCHOB,
raJIOr€HOBOJAOPO/I0B, BOJIbI) M IIUKJIOTEKCaHA: TOPEHUE, PEAKIIUU PAIUKATIBLHOTO 3aMEIICHUS

(xopupoBanue, HUTpoBaHue). [lomyueHne MUKI0ATKaHOB U3 AIKAHOB M TUTAJIOT€HAJIKAHOB.

AJIKeHbI. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI STUIIEHA. SP2-I ubpuan3anus
opOuTasell aTOMOB yTiepoja: CUIMa- U MU-CBA3U. ['oMoniornueckuii psii u odmas gopmyna
ankeHoB. HomeHknaTypa ankeHoB. M30Mepust aJIKeHOB: yIJIEPOJIHOIO CKEJIETa, MOJIOKEHUS
KpaTHOM CBsI3U, IPOCTPAHCTBEHHAs (TeOMEeTprUUecKasi U30MEPHUs, WU YucC-mpaHc-u30Mepusl),
MEXKJIacCcoBas. PU3NUECKHE CBOMCTBA AJIKEHOB. XMMHUYECKHNE CBOMCTBA aJIKEHOB. Peakuuu
ANEKTPOGUIBLHOTO MPUCOESINHEHHUS KaK CII0CcO0 MoayueHus: (PyHKIIMOHAIBHBIX MPOU3BOIHBIX
YTJIEBOJOPOIOB: THIPUPOBAHUE, TAIOTEHUPOBAHUE, THIPOTraJOr€HUPOBAHNUE, TUAPATALIHS
ankeHoB. [IpaBuino MapkoBHUKOBA U €T0 OOBSICHEHHE C TOYKU 3PEHUS DJIEKTPOHHON TEOPHUHU.
PanukansHOE mpricoeqMHeHe OpOMOBOIOPOIa K alKeHaM B MPUCYTCTBUU NEPEKHUCE.
OkuclieHre alKeHOB: TOPEHUE, OKUCIEHUE KUCIOPOAOM B MPUCYTCTBUH XJIOPUAOB Mailiaaus
(1) u meaum (I1) (Bakep-mporiecc), OKHCICHUE KUCIOPOJIOM B MIPUCYTCTBUU cepeOpa, OKUCIICHHE
rOpsSAYMM TMOJKUCIEHHBIM PAaCTBOPOM IM€pPMaHraHaTa Kajivs, OKUCICEHHE NIEpMaHraHATOM KaJus
(peakuus Barnepa). KauecTBeHHBbIE peakilui Ha ABONHYIO CBsI3b. [I[pOMBIIIIJICHHBIE U
nabopaTtopHbIe CIIOCOOBI MOyYeHUsI alkeHOB. [lomydeHne ankeHOB JETHAPUPOBAHUEM alTKAHOB;
peaKuren MMMUHUPOBAHUS U3 CHUPTOB, TAJIOTCHAIKAHOB, AUTAJIOreHalkaHoB. [IpaBuiio
3aituesa. [lonumepusanus ankenos. [lonumepusanus Ha katanuzaropax [urnepa—Harra.
[TonudTIIIeH KaK KpyIHOTOHHAKHBINA IIPOJYKT XMMUYECKOTO IMPOou3BoaAcTBa. [Ipumenenune

QJIKEHOB (3TUJIEH U IIPOIUJIEH).

Ankanuensl. Kitaccugukanus ankaaieHoB 10 B3aUMHOMY PACIIONIOKEHUIO KPATHBIX CBSI3€H B
Morekyie. OCOOEHHOCTH AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS COTIPSHKEHHBIX

ankaaueHos. Obmas popmyna ankagueHos. HoMeHknaTypa u u3oMepust ajakaJiueHoB.



DuU3NYECKUE CBOMCTBA ANKAINEHOB. XMMUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIIUU
npucoennHEeHNs (THIPUPOBAHKE, TaJIOTEHUPOBAHKE), TOPEHUS U oauMepu3anuu. 1,2- u 1,4-
[Ipucoenunenue. Ilonyuenue ankaauenoB. Cunre3 OyTaaneHa u3 OyTaHa U 3TaHoJjA.
[Honmumepuzanusa. Kayuyku. Bxknag C. B. JlebeneBa B noigyueHue CHUHTETUYECKOTO KayqyKa.
Bynkanuzanus kayuykoB. Pesuna. MHOorooOpasue BU10B CHHTETUYECKUX KaydyKOB, UX CBOMCTBA

Y IPUMEHEHHE.

AJKUHBI. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI alleTUIIEHA. SP-
rubpuan3zanus opouranseil atoMoB yriepoja. ['omonoruueckuil psa u odmas Gpopmysa alKuHOB.
Howmenkiarypa ankuHoB. M3oMepusi ankMHOB: YIJIEPOIHOIO CKEJETa, MOJI0KEHUS KPaTHON
CBSI3HM, MEXKKJIaccoBass. PU3NUECKHE CBOMCTBA AJIKWHOB. XMMHUYECKHE CBOMCTBA aJKWHOB.
Peakiuu npucoenmHeHns Kak Croco0 MOTydYeHUs MOJTUMEPOB U JPYTUX TMOJIE3HBIX MPOIYKTOB.
I'mppupoBanue. Peakiium npucoequHEeHNs rajIOr€HOB, FaJ0r€HOBOAOPOAO0B, BOIBI.
Tpumepuzanus u gumepusanus aretuiacHa. Peakunu 3amenenus. KucioTHsie cBoiicTBa
AJKMHOB C KOHIIEBOW TPOMHOM CBA3BIO. AnleTuieHubl. ['openue anerunena. OKucieHue
AJKMHOB PACTBOPOM MepMaHranara kanus. [lonydeHue arneTuieHa nupoIu30M MEeTaHa U
KapOuIHBIM MeTOJI0oM. CHHTE3 aIKWHOB aJIKIUIMPOBAHHEM arleTHIHAOB. [Ipumenenne
anetwieHa. ['opeHue aneTuieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH ISl CBAPKH U

PE3KN MCTAJLJIOB.

Apensl. Uctopust oTKpbITUsI OeH3051a. COBpEMEHHBIE ITPEICTABICHUS 00 AIIEKTPOHHOM U

IPOCTPAHCTBEHHOM cTpoeHuu OeH3ona. O6mas popmyna apenos. Mzomepust 1 HOMEHKIATypa
roMoJIoroB Oensona. Mzomepus auzamenieHHbIX OEH30JI0B Ha MpuMepe KeuionioB. dusnueckue
cBoiicTBa OeH30Ma. XMMHUYECKHe cBoicTBa OeH3oia. Peakinu 3amenienns B OEH30IbHOM sIpe

(anexTpoduiIbHOE 3aMElIeHHE): TaTOreHUpOBaHNEe, HUTPOBAaHUE, AJIKIIIUpoBaHue, Peakiuu



MpUCOeAMHEHUS K O€H301y (TUAPUPOBAHUE, FAJIOTEHUPOBAHKE (XJIOPUPOBAHUE HACBETY)).
Peaxnus ropenus. OcoOEHHOCTH XMMUYECKUX CBOWMCTB aJIKUIOCH30JIOB HAa MPUMEPE TOIyoJIa.
B3aumHoe BiMsiHME aTOMOB B MOJIEKYJie Tonyosia. [IpaBuiia opueHTanuu 3aMecTUTENeNB
peakuusax 3aMelleHus. XJIopupoBaHue Toiyosa. OKUCIEHNE alKuIOEH3010B PacCTBOPOM
nepMaHraHata Kajius. ['ajoreHupoBaHue alKmiIOeH30J10B B O0KOBYIO Lienb. HurpoBanue

HuTpoOeH3oa. [lomydyenue OeH3ona u ero romosioroB. IlpuMeHneHne romonoros 6eH3oa.

I'eneTnueckas cBSI3b MCKIY pa3iInIHBIMH KJIaCCaMU YIJICBOAOPOI0B. KauecTBennbnie pCaKkuuu

Ha HCIIPCACIIbHBIC YITICBOAOPOABI.

["anoreHonpou3BOHBIE YTIIEBOAOPOI0B. Peakiiny 3aMelleHrs rajloreHa Ha TuAPOKCHIL,
HUTPOTPYIMIY, IMaHOTrpyIIy. JlelicTBUE Ha raJIOTeHITPOU3BOIHBIE BOAHOTO U CITUPTOBOTO
pactBopa menoun. CpaBHEHUE PEAKIIMOHHON CIIOCOOHOCTU alKWiI-, BUHWI-, DCHWI- U
OCH3UNTAIOTEHUI0B. B3anmMoaeiicTBUE AUTaloreHaIKaHOB C MarHueM U MHKOM. [loHsTHE 0
METAJIJIOOPTAHUYECKUX COeAUHEHUAX. Vcnonbp30BaHne raloreHOMpPOU3BOIHBIX B OBITY,

TEXHUKE U B CUHTE3C.

Jlemoncmpayuu. 1. CoctaBieHue MoJieneld MOJIeKyJ aakaHoB. 2. bpomupoBaHnue rekcana Ha
cBety. 3. ['openue merana, aTuieHa, aneruieHa. 4. OTHOIIEHHEe MeTaHa, YTUIICHA, alleTUJIeHa
1 OeH30J1a K pacTBOpaM NepMaHraHaTta Kaiaus u 6pomHoi Bojie. 5. [lonyuenue sTunena
peakuuen aeruaparauuu staHoina. 6. [Toxyyenue aneruieHa rupoian3oM KapOuaa KaubLus.
7. OKHCIIeHrE TOJIyoJia pacTBOpOM nepmanranara kanud. 8. [loixyuyenue crupoina
JeToJIuMepU3alieil MoJIMCTUPOIIa U UCTIBITAHUE er0 OTHOLIEHUSI K PacTBOPY

I[ICpMaHTaHaTaKaJINA.

e Kucnopopcopaepxawwme opraHnyeckme coeauHeHus

Cruptel. Knaccuduxkarys, HOMEHKIAaTypa U U30Mepusl COUPTOB. [ oMosiorndeckuii psia u
obmas popmMyiia npeeabHbIX OJJHOATOMHBIX CIUPTOB. PU3NUYECKHE CBOICTBA MpeIeIbHbIX
OJIHOATOMHBIX CIIUPTOB. BogopoHas cBsA3b MEXKIY MOJIEKYJIaMH U €€ BIUSHUE Ha
(hu3uUecKre CBONCTBA CIIUPTOB. XMMHUYECKHE CBOMCTBA CITUPTOB: KMCIIOTHBIE CBOMCTBA
(B3auMoJeiicTBHE C HATPUEM KaK CIOCO0 YCTAHOBJICHUSI HAJIMUUS TUAPOKCOTPYIIIbI);
peaKIy 3aMeIleHus] THAPOKCUIBHON TPYIIbI HAa TAJIOTeH KakK CIoco0 MoydeHus
pacTBOpHTENICH; MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJISIpHAs AeruapaTanys; oopazoBaHue
CJIO’KHBIX 2()MPOB C HEOPTAHUYECKUMH U OPTraHUYECKUMH KUCIOTAMU; TOPEHUE; OKUCIICHUE
okcuaom memu (1), mogKuCIEHHBIM PacTBOPOM IMEepMaHraHaTa Kalisi, XpOMOBOI CMECHIO;
peakLuuu yrieBoAOPOIHOIO paguKaia. AnKoroyusarsl. ['uaponus, alkwinpoBaHue (CUHTE3
pocThIX 3pupoB 1Mo Bunbsimcony). [Ipomeinuiennsiii cuate3 Mmertanona. [lomyuenue

9TaHOJIa: pCaKuuAa 6p0)KCHI/I$I TJIFOKO3bI, TUApAaTalusd 3TUJICHA. HpI/IMeHeHI/Ie MECTaHOJJIa 1



staHona. dusnosorunyeckoe ,HCP’ICTBI/IC MCTAHOJIa U 3TAaHOJIa Ha OPpraHU3M YCJIOBCKA.
MHoOTroaTOMHEIC CIIMPTHI. OTHJICHTIINKOJIb 1 TIIMOCPHH KaK MPEACTABUTCIIN NPCACIbHBIX
MHOT'0AaTOMHBIX CIIMPTOB, UX (I)I/I3I/I‘I€CKI/IC U XUMHYeCKHe cBoMcTBa. KauecTBeHHas pcaKknuAg
Ha MHOTOATOMHBIC CIIUPTHI U €€ IPUMCHCHUC JJIA paCllO3HABAHUS TIIMICPUHA B COCTABC
KOCMCTHUYCCKUX CPCICTB. Cunres JUOKCaHa U3 3TUIICHTJIMKOJIA. ToxcuaHOCTH

OTHUJICHIJIMKOJIA. HpaKTI/I'-IeCKOC MPUMCHCHHNUEC STUJICHITIMKOJIA U TTIMICPUHA.

[IpocTeie 3uphl Kak U30MEpHI MPEIEIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3NUECKUX

Y XUMUYECKUX CBOMCTB cO cupTtamu. Peakiiust pacuiernaeHus NpocThix 3UPOB HOTOBOAOPOIOM.

®enonbl. CTpoeHue, n30MepHsl 1 HOMEHKIIaTypa (peHonoB. B3auMHoe BiMsiHIE aTOMOB B
MoJiekyJe ¢peHona. Ouznyeckue 1 XuMUYecKrue cBOMCTBa (heHoa u kpe3osoB. KucnoTHbie
CBOICTBa ()EHOJIOB B CPABHEHUH CO CIUPTAMM: PEAKLMU C HATPUEM, THJIPOKCHIOM HATPUS.
Peakiuu 3ameniennst B 0SH30JbHOM KOJbIIE (TaloreHupoBanue (OpoMupoBaHue), HUITPOBAHKE).
Oxucnenue ¢penonon. KauectBennsie peakuuu Ha ¢enoi. [lonyuenue dpenona. [Ipumenenue

(denomna.

KapOonunbHbie coeuHenns. AJIbJACTHUIBI M KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue KapOOHWJILHOM T'PYIIIbI, €€ MOJIIPHOCTh U mojspusdyeMocTts. Kinaccudukanus
aNbJIeTUI0B U KeTOHOB. CTpoeHHe peleIbHBIX allbJIerHI0B. ['oMonornyeckuit ps,
HOMEHKJIATypa, U30Mepus MpelleibHbIX anbaeruioB. CTpoeHHe MOJIEKYJIbI alleTOHA.
TOMOJIOTHUECKHI psil, HOMEHKJIATypa U u3omepus keToHoB. O01mas ¢popmyiia npeaesibHbIX
aNbJIeTUI0B U KeTOHOB. du3nueckue cBoicTBa popmanbaeruia, aleTaibIeriia, aleToHa.
XUMUYECKHE CBOMCTBA MPeIebHBIX aJIbJIETHIOB U KETOHOB. Peakiinu npucoemHeHus BObI,
CIUPTOB, IIMAHOBOJIOPO/IAa U THApocyiIbuTa HaTpusi. CpaBHEHHE PEaKIMOHHONW CIOCOOHOCTH
aJbJIETU/IOB U KETOHOB B pEaKIUAX MpUCOeAUHEHHUs. Peakiuu 3aMenieHus aToMOB BOJIOpOIa
MIpH YTJIEPOHOM aTome Ha ranoreH. [lomumepuzanus Gopmanbaernia u aneTaibAeruia.

Oxkucneumne






KapOOHMIIBHBIX coequHeHni. OCOOCHHOCTH PEaKIIuu OKHUCIIeHUs areTona. CpaBHEHHUE OKHUCIICHUS
aJBJICTUIOB U KeTOHOB. [ mapupoBanue. BocctaHoBeHHE KapOOHMIIBHBIX COCTMHEHU B CITUPTHI.
KadectBenHbIe peakiiny Ha allbJICTUAHYIO TPYIITY (peakius «CepeOpsSHOrO 3epKaiay,
B3auMozeiictue ¢ ruapokcuaoM meau (II)). Ocobennoctu hopmansaeruna. [lonyuenue
MpEeACNIbHBIX aIbJACTUIOB: OKUCICHHE CITUPTOB, TUApaTalus aneruieHa (peakuus Kydeposa),
OKHCJICHHEM STUJIEHA KUCIOPOIOM B npucyTcTBUH Xjopuaa namnaaus ( I). Ilomydyenue anerona
OKHCJICHHEM IPOTIAaHOMA-2 U Pa3/I0KEHUEM KaJIbLIMEBOU UM OapUEBOM COIM YKCYCHOM KUCIIOTHI.
ToKCHMYHOCTH ayibIeruI0B. BaykHel e npeacTaBuTeNn ajlbJICTHI0B U KETOHOB: (hOpMAaJTbICTH/I,

YKCYCHBIN albJETH/I, alleTOH U UX MTPAKTHYECKOE MCIOJIb30BaHUE.

KapGonoBsie kucnoTel. CTpoeHHEe PEeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccudukarus, nzomepus 1 HOMEHKIATypa KapOOHOBBIX KHUCJIOT. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIbHOM Tpynmnbl. 'oMonornyeckuit psia u oo1as
dhopmysa nmpeneabHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DU3NUECKHE CBOMCTBA
MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha MPUMEPE MypPaBbUHOM, YKCYCHOH,
MPONMMOHOBOM, NAaJIbMUTUHOBOM U CTEAPMHOBOM KUCIOT. BOOpOAHBIE CBSA3HM, aCCOLIMALIUSA
KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA MPEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KkucioT. KucinoTHele cBOMCTBA (M3MEHEHHE OKPACKH WHIUKATOPOB, PEAKIIMN C aKTUBHBIMU
MeTaJlaMi, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSMH, COJIAMH). VI3MeHeHne CuiIbl KapOOHOBBIX
KHMCJIOT IIPU BBEJACHUU JOHOPHBIX U aKLENTOPHBIX 3aMecTuTeNe. B3aumoaencteue
KapOOHOBBIX KHCJIOT CO CIIUpPTaMU (peakmus 3Tepudukannm), 00paTUMOCTh PEaKIIHH.
["anorenupoBanue KapOOHOBBIX KHUCIOT B OOKOBYIO 11emb. OCOOEHHOCTH XUMHYECKUX
CBOMCTB MypaBbUHOW KUCIOTHL. [loydeHune npeaenbHbIX OJJTHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKMCJICHUE aJIbJAECTUI0B, OKUCICHUE TIEPBUYHBIX CIIMPTOB, OKUCJICHUE AJIKAaHOB U
AJIKEHOB, THUJIPOJIM30M T€MHUHAJIbHBIX TpUTaloreHUA0B. [lonydyeHne MypaBbUHOM U YKCYCHOM

KHUCIIOT B MIPOMBINIIEHHOCTH. [IprMeHeHre MypaBbUHON U YKCYCHOM KUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIC KHCIIOTHI: OOIIHE CIIOCOOBI MOTYyYEHUS, OCOOCHHOCTH
XUMUYeCKuX cBOMCTB. lllaBeneBasi U ManoHOBasi KUCIIOTA KaK MPEACTABUTEIIN

TUKapOOHOBBIX KHUCIIOT.

HemnpenenbHbie U apoMaTUYECKUE KUCIOTHI: OCOOCHHOCTH MX CTPOCHUS U CBOMCTB.
[Tpumenenune 6€H30MHOM KUCIOTHL. ApOMaTHUECKHE TUKapOOHOBBIE KUCIOTHI ((pranesas,
nzodranesas u tepedraneBas Kuciaorhl). [loHATHE O THAPOKCUKAPOOHOBBIX KUCIOTAX M UX

MPEICTABUTEIISAX MOJOYHOM, TIMMOHHOM, sIOIOYHOW ¥ BUHHOM KUCIIOTaX.

Briciine NpCACIbHBIC 1 HCTIPCACIBHEBIC Kap6OHOBI>Ie KHCJIOTHI. 3HAUCHHE U MMPUMCHCHUC

KapOOHOBBIX KHUCJIOT.



@DyHKIMOHAJIbHBIE IPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.

XITopaHTUIPUIBI U aHTUIPUIBI KApOOHOBBIX KUCIIOT: TOJydeHue, ruipoius. [lonydenue

CJIOZKHBIX 3(1)I/Ip0B C UCIIOJIb30BAHUCM XJIOPAHTUAPUIOB U aHTUAPHUIO0B KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHE, HOMEHKIIATypa U U30MEPUS CII0KHBIX 3(UpoB. Cll0KHbBIE 3PUPHI
KaK M30Mepbl KapOOHOBBIX KUCIOT (MexKiaccoBast uzomepusi). CpaBHeHUE GUBHUYECKUX
CBOICTB M pEaKIIMOHHOM CIIOCOOHOCTH CIIOKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX
KUCHOT. ['uaponaun3 cioxxHbIx 3¢pupoB. CrocoObl MOIyYeHHs! CI0KHBIX 3(PUPOB: 3TepupUKaLIL
KapOOHOBBIX KHCIIOT, allMJIMPOBAHUE CIIUPTOB U AJIKOTOJIATOB IaJIOT€HAHTUPUIAMU U
aHTUJIpUJIAMHU, AJTKWINPOBaHUE KapOoKcuiaT-noHoB. [IpuMeHenue cioxHbIX 3pUpoB B

MUIIEBOHN U MapdroMEepHON MPOMBIIIIEHHOCTH.
AMubpl KapOOHOBBIX KUCIIOT: MOJYYEHHE U CBOIICTBA Ha MPUMEpE alleTaMua.

[TonsTue o HUTpUIaX KapOOHOBBIX KUCTOT. [{nanruapuael. Coau KapOOHOBBIX KUCIIOT, UX
TEPMHUYECKOE Pa3I0KECHHUE B IPUCYTCTBUU IIeouu. CHUHTE3 KapOOHWIBHBIX COCTMHEHUIN

PA3IOKCHNUEM KAJIbIIUEBBIX coJieu Kap6OHOBBIX KHCJIOT.

Jemoncmpayuu. 1. B3aumoneiictBue HaTpusi ¢ 3TaHoNoM. 2. OKUCIIEHUE dTaHOIA OKCHIIOM
menu (I1). 3. F'openue sranoa. 4. BzanMopaeiicTBrue TpeT-OyTHIIOBOTO CITUPTA C COJISTHOM
kucio toi. 5. MomodopmHuas peakmus. 6. OnpeneneHue aibaeruaoB NPy MTOMOIIH

Ka4C€CTBCHHBIX peaKHI/II\/'I. 7. OkuciaeHue AJIbACTUIOB IICPMAaHTI'aHATOMKAJIHA.

Jlabopamopusie onvimot. 1. CBoiicTBa 3TH0OBOTO criupTa. 2. CBOMCTBA TIUICpUHa. 3.
CaoiictBa (enona. 4. CpoiictBa ¢popmanuna. 5. CBoicTBa YKCYCHOU KUCIOTHL. 6.Conn

Kap60HOBI>IXKI/ICJ'IOT.

e A30T-M cepocoaepxalwumne coeganHeHUA



Awmunbl. Kitaccuukanus no Tuiy yriieBoJOpPOJIHOrO pajuKaia U YUCIly aMUHOTPYII B
MOJIEKYJIE, HOMEHKJIATypa, N30MEPHs aMUHOB. [IepBUUYHBIE, BTOPUYHBIE U TPETUYHBIC
aMUHBL. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE NpeeabHbIX aMUHOB. Dusnueckue
CBOICTBAa aMMHOB. AMHHBI KaK OPraHUYECKUE OCHOBAHMS: PEAKIUU C BOJIOM, KUCIOTAMHU.
Conu ankwiaMMoOHHMs. Peakuys ropeHus aMMHOB. AJIKWJIMPOBAHHUE U ALIMUIMPOBAHHE
aMUHOB. Peaknny aMHHOB € a30TUCTOM KUCIOTOM. [loydyenne aMMHOB aJIKWIMPOBAHUEM
aMMHaKa 1 BOCCTAaHOBJIIEHUEM HUTPOIIPOU3BOIHBIX YIVIEBOJOPOJIOB, U3 CIIUPTOB.
[IpumeHeHne aMMHOB B (papMalleBTUUECKON MPOMBIIIIIEHHOCTH. APOMaTHYECKUE aMUHBI.
AHUIVH KaK IPeACTaBUTENb apoMaTHYeCKuX aMuHOB. CTpoeHue aHwinHa. B3anmuoe
BJIMSIHUE TPYIIN aTOMOB B MOJIEKYJIE aHWJIMHA. BnusiHue 3amecTtuTeneil B apoMaTUH4eCKOM
AJIpe Ha KUCIIOTHbIE U OCHOBHbBIE CBOMCTBA apuiaaMUHOB. [IpuunHbl 0cabneHnst OCHOBHBIX
CBONMCTB aHWJIMHA B CPAaBHEHUHU C aMUHAMHM IIPENEIBHOIO psiaa. XHUMHUECKUE CBOMCTBA
aHWIMHA: OCHOBHbIE CBOMCTBA (B3aMMOJEHCTBUE C KUCIOTAMU); PEAKIMU 3aMEIlICHUs B
apoMaTH4ecKoe SApo (TaJoreHrupoBaHue (B3aMMOICUCTBIE ¢ OPOMHOM BOJION ), HUITPOBaHUE
(B3auMoAeiicTBHE C A30THOM KHUCIIOTOM), CyIb(UPOBaHKE; OKUCICHUE; AIKWINPOBAaHUE U
alIMpOBaHue 1Mo atoMy aszota. [lomydyenue anunuHa (peakuus 3UHUHA). AHUJIUH Kak

CBIPBC JIA ITPOU3BOACTBA aHUJIMHOBBIX KpaCHTeHeﬁ. CuHTEe3bl Ha OCHOBE aHMJIMHA.

['erepoumkibl. A30T-, KUCIOPOJ- U CEpocoepKalirie rerepounkiisl. Dypan, TUppod, Kak
NPEJICTAaBUTEH MATUWICHHBIX MeTepOIKiIoB. [Ipuposa apoMaTHYHOCTH MATUWIEHHBIX
TeTePOIMKIOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYJIBI TUPPOJIA,
apoMaTuieckuiixapakrepmosiekyibl. Kucinotheie cBoiicTBa nuppona. [Tupuann kak
NPEJICTAaBUTENb IECTUWICHHBIX T€TEPOLMKIOB. DIEKTPOHHOE CTPOSCHUE MOJIEKYJIbI
NUPUIMHA, ApOMATHYECKHUI XapakTep MosieKyJibl. OCHOBHBIE CBOWCTBA MUpHIMHA. Paznuune
B MPOSIBJICHUM OCHOBHBIX CBOMCTB MHUPpPOJIa U MUPHUAUHA. Peakuuu nupuanHa:
NMEKTPOUIHLHOE 3aMelleHUE, THAPUPOBAHHE, 3aMeIlleHHe aTOMOB BOJIOpoa B P-

MOJIOKCHUH Ha TUAPOKcOrpymmy. [TMKOIUHBI U UX OKHCIICHUE.
Jemoncmpayuu. 1. OcHOBHBIE CBOIICTBa aMMHOB. 2. KauecTBeHHBIC peakIMy Ha aHWJIUH. 3.

AnunnHoBbIe Kpacutenu. 4. O0pasibl reTepOUKINYECKUX COSTMHEHHH.

e bBbuonornyeckun akTuUBHbIE BeLlecTBa

XKupsl kak crnoxxkHbIe A3UPHI TIUIEPUHA U BBICITUX KaPOOHOBBIX KUCIIOT.
PacturenbHble U )KUBOTHBIE )KUPBL, UX COCTaB. PDU3NYECKUE CBOMCTBA )KUPOB. XUMHUECKHE

CBOICTBA JKMPOB: I'MIPUPOBAHKE, OKUCIIEHHE. [ HAPOIN3 MM OMBUIEHHE XKUPOB KaK CIOCO0



MIPOMBIIIJIEHHOT'O MOJIYYE€HHUs COJIEH BBICIIMX KapOOHOBBIX KUCIOT. ['uaporeHnsanus kupos.
[Ipumenenue xupoB. Mbula Kak COJM BBICIINX KapOOHOBBIX KHCIOT. Morolue cBOWCTBA

MBblLIa.

Yrneoapl. O6mas Gopmyna yrineogoB. Kinaccudukarus yrieBoaos. MoHo-, ouro- u
nonvcaxapuipl. GU3NYECKUE CBOMCTBA M HAXOXKICHHUE YIIEBOAOB B NMPUPOJE (HA MpUMEpE
TIIOKO3bI M (pYKTO3bI). JIMHEHHAs 1 UKINYecKast (POPMBI TIIFOKO3bI U PPYKTO3bl. DOPMYIIBI
®umepa u Xeyopca. [lonsTue o Tayromepun Kak BUJIE U30MEPUU MEXKYy LUKINYECKON U
nuHetHOW (opMaMu. XMMHYECKHE CBOMCTBA IIIIOKO3bI: OKHCIIEHUE XJIOPHON UM OpOMHOIMA
BOJIOW, OKHCJICHHE a30THOM KHUCIOTOM, BOCCTAHOBJIEHUE B IIE€CTUATOMHBIN CIHPT,
M30MepH3aIusl, KaYeCTBEHHbIE pEaKIIMU Ha TIII0K03Y (IKCIIEpUMEHTANIbHbBIE JOKA3aTENbCTBA
HaJIM4Ms aJIbJIETUIHOM U COUPTOBBIX TPYIII B IIIFOKO3€), CIIUPTOBOE, MOJIOYHOKHUCIIOE
OposxeHue. [ MMKO3uAHBIA THAPOKCUII, €ro crenuduueckue cBoicTBa. [lonsarue o
rnuko3uaax. [ToHsTHe o rIoKo3uIaxX, UX HaXOXKIACHUH B rpupoze. [logyueHue riitoKo3bl.
®pykTo3a Kak u3oMep rimoko3bl. Pubdosza u nezokcupubdosa. [pumenenne u Ouonoruyeckas

POJIb YIIJICBOJOB. Oxucnenue YTJIIEBOAOB — HMCTOYHHK SHCPTUH KUBBIX OPraHU3MOB.

I[HC&X&pI/II[BI. Caxap03a KaK IIPCACTAaBUTCJ]Ib HCBOCCTAHABIIMBAIOIINX AUCAXAPUIOB.
CTpoeHI/Ie, (1)I/I3I/I‘IeCKI/Ie 1 XMMHUYECKHUE CBOMCTBA Caxapo3kbl. rH,I[pOJIPIS AUCaxapruaoB.

[Tonyuenue caxapa U3 caxapHoi cBekIbl. [IpuMeHeHne caxapo3sbl.

[Tonucaxapuael. Kpaxmarn, rivukoreH H 1ejiIroi03a Kak OMOJOTHYECKUE MOJIUMEPHI.
Kpaxmain kak cMech aMUI03bl 1 aMUJIOTIEKTHUHA, €0 (PU3NYECKUE CBOMCTBA. XMMHUYECKHE
CBOICTBa Kpaxmalia: THJIPOJIN3, KAUeCTBEHHAs Peakius ¢ MOJIOM U €€ MPUMEHEHHUE s
oOHapy»XeHHs KpaxMaia B nmpoaykrax nutanus. Llemttonosa: ctpoenue u ¢puznyeckue
cBOICTBa. XMMHYECKHE CBOMCTBA LIEIUTIOJIO3bI: THIPOIU3, 00pa30BaHUE CIOKHBIX d(PUPOB.

HpI/IMeHeHI/Ie KpaxmMmaJjia 1 OCJIIXOJI035I. HpaKTI/I‘-IeCKOG SHAYCHHUC IT0JIMCAXapUI0B.

HYKJICI/IHOBBIG KHUCJIOTHI. HYKHGOSI/IIIBI. HYKJ'ICOTI/I,Z[BI. HYKJICI/IHOBBIe KHCJIOTBI KaK

MPUPOJIHBIE



nosimmepsl. CoctaB u ctpoenue HykienHoBbIx kuciot (JAHK u PHK). 'maponus
HYKJIEMHOBBIX KUCIIOT. POJIb HYKJIIEMHOBBIX KUCIIOT B )KU3HEJAESATEIBHOCTH OPTaHU3MOB.

Oynkunu JJHK 1 PHK. KommnemenTapHOCTh. I'eHeTHUECKUI KO,

Amunoxkucaotel. CocTaB, CTPOEHHE U HOMEHKJIATypa aMUHOKHUCIIOT. [ 'OMOJIOrH4ecKuil psin
MpeneabHbIX aMUHOKUCIOT. PU3NYeCcKue CBOWCTBA MpeneIbHbIX aMUHOKUCIOT. CriocoOBbl
MOJIyYeHHUS] aMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYEeCKUE COETUHEHUS,
pPaBHOBECHUS B PaCTBOpPax aMHHOKHUCIOT. CBOMCTBA aMUHOKHUCIIOT: KACIOTHBIE U OCHOBHBIE
CBOICTBA; allMJIMPOBAHNE aMUHOTPYIIIBI; 3TEpUPUKALINS; PEAKIIMH C a30TUCTON KUCIOTOM.
KavecTBeHHBIC peakiuy Ha aMHHOKHCIIOTHI ¢ ruapokcuaoM memu (I1). Cnenmduyeckne
KAueCTBEHHBIE PEAaKI[MM HAa apOMAaTUYECKHE U F€TEPOLMKINYECKAE aMUHOKHUCIIOTHI
CKOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTOM, Ha ITUCTeHH ¢ aneratom cBuHia (I1).

buonorunueckoe 3HaueHHE a- aMHMHOKHUCIOT. O0nacTu MNPUMCHCHUA aMUHOKHCJIOT.

[Tentunpl, ux crpoenue. Ilentuanas cBA3b. AMUIHBIN XapakTep NENTUAHOMN cBA3U. CHHTE3

IICIITUAO0B. FI/IHPOHI/IB IICIITUAO0B.

benku xak npupoaasie Ouononumepsl. CoctaB u cTpoenue 6enkoB. [lepBudnas cTpykrypa
6enkoB. @epMEHTATUBHBIN TUAPOIU3 OesKkoB. BTOpuuHas cTpykTypa O€IKoB: a-crupalib, B-
CTpyKTypa. TpernuHas u yeTBepTUYHAs CTPYKTypa OenkoB. JIucynbduaHbie MOCTUKU U MOHHBIE U
BaH-IepBAaNLCOBBI (TUAPOPOOHBIE) B3aUMOIEHCTBHSI. XUMUYECKHUE CBOMCTBA OEIIKOB: THAPOIIN3,

JieHaTypalysi, KadeCTBEHHBIE (I[BETHBIC) PEaKIIMU Ha OEITKH.

Jlemoncmpayuu. 1. PacTBOpUMOCTH YITIEBOJOB B Boje U 3TaHoe. 2. OOpasibl

AMHMHOKHUCIIOT.

Jlabopamopnwie onvimet. 1. CoiicTBa rioko3bl. 2. OnpeneneHe Kpaxmalia B IPOayKTax

nutanus. 3. Kupsl u ux corictsa.4. l[BeTHbIe peakiyu OEIKOB.

® BbICOKOMOJ'IeKyJ'IFIprIe coeaAnHEeHnA

OCHOBHBIE TTOHATUSA BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI: MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, CTEeTeHb noauMepu3anuu. OCHOBHBIE CITOCOOBI MOTYUYEHHUS! BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakluy MOoJuMepu3ali u nonukonaeHcanuu. Cononumepusanus. CTpoeHue u
CTPYKTYypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJUMEPOB OT CTPOEHUSI MOJIEKYJI.
Krnaccudukanus moammepoB: miacTMacchl (TIIACTUKH), JTACTOMEPHI (KaydyKu), BOJIOKHA,
KOMIIO3UThl. COBpEMEHHbIE IJIACTMACCHI (IIACTUKU) (TIOJUATUIICH, MOJUIIPONIIICH,
MOJINCTUPOJ, TOTUBUHUIIXIIOPU, PTOPOILIACT, MONMITUICHTEpedTanaT, akpui-OyTaaiueH-
CTUPOJIbHBIN TJIACTUK, TOJUKAPOOHATHI). TEepMOIJIaCTUYHBIE U TEPMOPEAKTUBHBIC TTOJIMMEPBHI.
denondopmanpaeruabie cMoiibl. KoMosutHeie MaTepuanbl. Bonokna, nx kiaccuuKkams.

HpI/IpOI[HBIC 1 XUMHWYCCKHUEC BOJIOKHA. HCKYCCTBCHHBIC U CUHTEeTUUYECKHE BOJIOKHA. IloHsTHE O



BHCKO3€ U areTaTHOM BoJiokHe. [lonmadupHbie u momuaMuIHbIe BOJIOKHA, HX CTPOCHHUE,
cBoiicTBa. [IpakTuyeckoe ucnosib30BaHue BOJIOKOH. DnactoMepsl. [IpupoaHsiii u

CUHTETHYECKHM Kaydyk. Pe3nHa u 36oHUT. [IprMeHeHne nonuMepos.

Jlemoncmpayuu. 1. O6pa3ie! iactukoB. 2. Komtekus BoiokoH. 3. [TonukonaeHcanus

STWJICHIJIMKOJIS € TepeTaeBON KHUCIOTOM.

JIaﬁopamopHue onvtmbl. OTHOIICHUE CHMHTETUYECKHUX BOJIOKOH K pacTBOpaM KHCJIOT H

IIETOYEH.

11 knacc

Kaaccnpurkanus u HOMEHKIAaTypa HEOPraHUYECKUX COeAMHEHUI
Baxxneiimue Kiaccel HEOPraHUYECKNUX BELIECTB. JJIEMEHThI METAJIBI U HEMETAJLIbI U UX
nonioxxenue B [lepuoanueckoit cucreme. Kinaccudukanus 1 HOMEHKIIATypa CIOKHBIX
HEOPraHUYECKUX COCAUHEHUN: OKCHJIOB, THIPOKCHUJIOB, KUCIIOT U coneil. [ eHeTnueckas cBs3b
MEXy KJacCaMHM HEOPraHWYEeCKUX COeUHEHUN. M neHTuduKanus HeopraHuueCKux BEIEeCTB

N MOHOB.

KommiekcHbie COCIMHCHUA. CocTaB KOMIIJIEKCHOT'O HOHA: KOMHHCKCOO6paSOBaTeJII>, JIMTaHAbI.
KOOp,Z[I/IHaHI/IOHHoe YHCJIO. HOMCHKHaTypa KOMILIEKCHBIX COCIMHCHUU. 3HaueHHe

KOMILJIEKCHBIX coeauHeHui. [lonstue o KOOpHHHaHHOHHOﬁ XUMHU.

e HemeTtannbi

Bonopoa. [lonyuenue, pusndeckre 1 XUMUUYECKHE CBOMCTBA (PeakIuu C METaJUIAMU U



HEMETaJlJIaMU, BOCCTAHOBJIEHHUE OKCUIOB U cojeil). ['uapuapl. TONIMBHbBIE 3JIEMEHTHI.

["anmorensl. OOmass xapakTepuCTHKa 3JEMEHTOB TIaBHOW mnoarpynnsl VI
rpynnsl. @u3nyYecKrue CBOMCTBA MPOCTHIX BEIECTB. 3AKOHOMEPHOCTH NU3MEHEHHUS
OKHUCJIUTEIbHON aKTUBHOCTHU TaJIOT€HOB B COOTBETCTBUU C UX IOJIOXKEHUEM B
nepuoauueckor Tadbmune. [lopsaok BEITECHEHHS TAJIOT€HOB U3 PACTBOPOB IaJIOI€HU]IOB.
XJ10p — MOJly4eHHE B MPOMBIIUIEHHOCTH U JAOOPATOPHUH, PEAKIUU C METAJUIAMU U
HeMmeTauiaMu. B3anmozaeicTBue xjiopa ¢ BOJIOM M pacTBopaMu Ienodyer. Kucinopoansie
COEIMHEHUS XJIopa. [ MIIOXJIOpUTHI, XJIOPATHl U MEPXJIOPATHI KaK TUIIHMYHbBIE OKUCIUTEIH.
Ocobennoctu xumuu Gropa, 6poma u noja. KauectBeHHast peakiusi Ha UO/I.
["anoreHoBOIOPOIbI — MOJyYEHUE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA.
XnopoBoaopo. 1'anoreHoBo1opoIHbIE KUCIOTHI U UX cou. CoJsiHask KUCIOTA U €€ COJIH.
KauecTBeHHbIE peaklK Ha rajloreHu1-uoHbl. [IprMeHeHne rajloreHoB 1 UX BaXKHEHIINX
COEIMHEHUM. DIIEMEHThI MOArPYIIbI Kuciopoaa. OOmias xapakTepucTUKa 3J1€MEHTOB
riaBHOM noarpynmnsl VI rpynnel. @usnyeckne cBOKWCTBA NPOCTHIX BemecTB. O30H Kak
annotrponHas Moaudukanusa kuciaopona. [lonydyenne o3oHa. O30H Kak OKUCIUTEb.
[To3utnBHAsA ¥ HEeraTMBHAs pOJIb 030HA B OKpY’Karolieil cpeae. CpaBHEHHE CBOWCTB 030HA U
kuciopoga. Boga u nepokcua BoAopoaa Kak BOAOPOIHbIE COCIMHEHHUSI  KUCIOpOoJa—
CpaBHEHHE CBOMCTB. [lepokcua BOAOPOJA KAK OKUCIUTEIND U
BoccTaHoBUTElNb. [lepokcuapl MetamoB. Cepa. Amnorponus cepsl. duznueckue u
XMMHYECKHE CBOMCTBA cephl (B3aUMOCHUCTBHIE C METAJJIaMH, KHCIOPOAOM, BOJIOPOIOM,
pacTBOpaMu LIEN0YeH, KUCIOTaMU-OKHCIUTEIsIMI ). B3aumoielicTBue cepsl ¢ CylIbPUTOM
HaTpus ¢ oOpazoBaHueM THOCyJb(aTa HaTpus. CepoBOAOPO] — MOJIYYSHHUE, KUCIOTHBIE U

BOCCTAaHOBUTEIILHBIC CBOMCTBA. CYJ'IB(bI/IZ[BI. CepHHCTLII)'I ra3 Kak KMCJIIOTHBIA OKCHI.

OxucIUTENbHBIE U BOCCTAHOBUTEIBHBIE  CBOMCTBA CEPHUCTOTO raza. [lomyuyenue
CEPHUCTOTO rasa B MIPOMBIIIUICHHOCTHU | J1abopaTopuu. CepHUCTas

kucnota u ee conu. Cepuslif anruapua. CepHas KHCIOTA. CaoiicTBa
KOHIICHTPUPOBAHHOM U pa3baBlIeHHOMN CepHOM KHUCITOTBHI.

JlelicTBHE KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI HA caxap, METaJLIbI,
HEMeTaJlbl, cynbGuabl. TepMuyeckas yCTOWYUBOCTh CybhaToB. KauecTBeHHas peakius Ha

CEPHYIO KHCIIOTY U €€ COJIH.

DeMeHTHI TOArpynIb! a3oTa. O0Imas XxapakTepruCcTUKa HIEMEHTOB TIIaBHOU MOATrpy sl V

rpymmsl. PU3HYecKUe CBOMCTBA IMPOCTHIX BELIECTB.

A3ot u ero coennHenus. CTpoeHrne MoJieKybl a30Ta. PU3NYECKUE U XUMUUYECKHUE CBOMCTBA
azora. [lonmydyeHue a3oTa B MpOMBIIUIEHHOCTH U JabopaTopuu. Hutpuasl. AMMuak — ero

MMOJIYUCHHUC, q)HBH‘{eCKI/IC U XUMHYECKHe cBoMcTBa. OCHOBHBIC CBOMCTBA BOIHBIX PaCTBOPOB



amMmMuaka. AMMHaK Kak BocctaHoBuTeNnb. Comu ammonus. [loBenenue coneid aMMOHUS TIPU
HarpeBannu. KauecTBeHHas peakius Ha WoH amMoHusl. [[pumenenne ammuaka. OKCHIIBI a30Ta,
uX nosydenue u coiictBa. Okcup a3ora (l). Okucnenne okcuaa aszora (1) kucmopomom.
Jumepusarust okcuaa azora (IV). A3otuctast kucinoTa u ee coyid. HUTpUTBI KaKk OKUCIIUTEH U
BOCCTAaHOBUTEIIA. A30THAsI KHCIIOTa — (DU3UYCCKHE U XUMUYCCKUE CBOWCTBA, IMOTYUYCHHE.
A3OTHas KMCJIOTa KaK OKUCIIUTENh (OTHOIICHHE a30THOW KHCIIOTHI K METa/UIaM ¥ HeMeTasliaM).
3aBUCUMOCTh TPOAYKTa BOCCTAHOBIICHUSI a30THOW KUCJIOTHI OT aKTUBHOCTH METayia U
KOHIIEHTPAIMKA KUCIOThI. HUTpaThl, MX Qu3nvecKkue M XMMHUIECKHE CBOWCTBA (OKUCIIUTEIHHBIC

CBOICTBA U TEpMHUUECKasl yCTOWYMBOCTD ), IPUMEHEHUE.

®docdop u ero coenunenus. Amorponus pochopa. usznueckue cBoicta docdopa.
Xumuueckue cBorcTBa Gpocdopa (peakiuu ¢ KUCIOPOI0M, TaJOTeHaMH, METaJNIaMH, CIIOKHBIMU
BEILECTBAMU-OKUCIUTENAMH, ienodamu). [Tomyuenue u npumenenue pocpopa. @ocouH.
®dochunsr. Dochopusiii anruapua. Oprodocdopras u MmeragocopHast KUCIOTHI U UX COJIH.
KauecTBennas peakius Ha opTodocdarsl. Paznoxenne oprodocopHoii kucnoTsl. [Ipumenenue
dhochopHoit KuCTOTHI U ee coneil. buonorudeckas posb GocdartoB. hochopucTas KUCIOTa U €€

COJIn. CDOC(l)OpHOBaTI/ICTaSI KHUCJIOTA U €€ COJIN.

[Moarpynmna yriepona. OOuias xapakTepuCcTUKa 3IEMEHTOB INIaBHOW moArpymnmnsl [V
rpynnsl.  Yriepon. Amnotrponus yriepoaa. CpaBHEHHE CTPOCHHSI M CBOWCTB

rpaduTa u anamasa.

@dyriepeH kak HOBasi MOJIEKyJIsipHast (hopma yriiepoja. YToyb: XMMUYECKHE CBOMCTBA,
nojyuyeHue u npuMenenue yrisa. Kapouasl. ['uaponus kapOuaa kanplus U Kapouaa
amomuHus. KapOuapl nepexoIHbIX METAJUIOB (3KeJie3a, XpoMa U Jp.) Kak CBEPXIIPOYHbIC
Matepuanbl. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOW MPOMBINITIEHHOCTH. OKCUIBI yTIepoa.
VYT0Jb U yrapHbiii ra3 Kak BOCCTAaHOBHUTENHU. Peakius yrapHoro rasa ¢ pacruiaBamu Ieaouei.
Cunre3 ¢popmuaToB. OO6pa3oBaHKe yrapHOTO raza IpH HETIOJIHOM CTOPAHUU YTIIA.
buonorudeckoe aeiictBue yrapaoro rasa. [lonydeHue u npuMeHeHUE yrapHOro rasa.

VYTrieKucIbiid ra3; nojiydeHue, XuMU4eCcKre



CBOICTBA (B3aUMO/IEHCTBHE YIJIEKHCIIOTO ra3a ¢ BOJOMW, LIEJI0YaMH, MarHUEM, IIEPOKCHIaMHU
METaJJIOB). YToJIbHasA KUCI0Ta U ee conu. KapOoHaTsl M ruipokapOOHAThI: UX TOBEAEHHUE ITPU

HarpeBanuu. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

Kpemunii. ®uznueckrne u XUMUYECKUE CBOMCTBA KpEMHUA. Peakiuu ¢ yriiem, KUCI0pOI0M,
XJIOpOM, MarHueM, pacTBOpaMu IIeJI0Yen, cepoBOAOpo oM. CuiaH — BOJOPOIHOE
coenunenne kpemMuus. Cumunuasl. [lonydenne u npumeHenne kpeMausi. OKCHI KpeMHUS
(IV), ero crpoenue, Gpundeckue U XMMUUECKHUE CBOMCTBA, 3HAYCHUE B MIPUPOJIE U
npuMeHeHnne. KpemuueBbie KUCIOTHI U UX coiu. ['uaponus cumkaTtoB. CUITUKATHBIC

MHHEpPaIbl — OCHOBA 3€MHOM KOPBI. AJTFOMOCHUIIUKATHI.

bnaroponubie (MHepTHBIE) ra3pl. OO0mIas XapaKTepUCTUKA JIEMEHTOB TJIaBHOM MOATPYIIIBI

VIl rpynmel. OcoOeHHOCTH XMMUYECKUX CBOMCTB. [IprMeHeHne 61aropoJHbIix ra3os.

Jemoncmpayuu. 1. I'openue Bogoposa. 2. [Tomyuenue xmopa (OneIT B mpooupke). 3.
OxucnuTeNnbHbIE CBOMCTBA pacTBOpa runoxyuoputa HaTpus. 4. OnbITh ¢ OpOMHOI BOIOH. 5.
[1naBnenue cepol. 6. 'opeHue cepol B kucnopoae. /. Bzaumoaelictue xenesa ¢ cepoil. 8.
I'openue cepoBonopona. 9. Ocaxnenue cynbduaon. 10. CBolicTBa cepuucroro raza. 11.
JleficTBHe KOHIICHTPUPOBAHHONW CEPHOM KHUCIIOTHI Ha Meb U caxapo3y. 12. PactBopenue
ammuaka B Bozie. 13. OcHoBHBIE CBOiicTBa pacTBopa ammuaka. 14. Karanutuueckoe
okucieHre ammuaka. 15. IToayuenne okcuaa asora (I1) u ero okucineHue Ha Bo3ayxe. 16.

JlericTBUE a30THOM KHUCJIOTHI HA ME/Ib.

17. T'openue docdopa B kuciopose. 18. [IpeBpamienue kpacHoro Gocdopa B O6emblil U €ro
cBeueHue B TeMHoTe. 19. B3aumoneiicteue dhochopHoro anruapuaa ¢ Bogoi. 20. O6pasimpl
rpadurta, anmasa, kpemuus. 21. ['openue yrapHoro raza. 22. TyiieHue miiaMeHn yTIeKUCIbIM

razom. 23. Paznoxkenune mpamopa.

Jlabopamopnsie onvimet. 1. [lonydenue xiaopa U u3y4eHue ero cBoicTs. 2. CBoiicTBa
xJiopcoaepxamux oroenupareneid. 3. CBoiicTBa Opoma, oaa u ux coneit. 4. 3yueHue cBOMCTB
CEpHOM KHUCIIOTHI U €€ coyeil. 5. M3yueHune cBOMCTB BOJHOTO pacTBOpa ammuaka. 6. CBoiicTBa
coneit amMmoHus. 7. KauecTBeHHas peakius Ha kapOoHaT-uoH. 8. McnbiTaHue pacTBopa

cHIMKaTa HaTpusi uHAUKaTopoM. 9. O3HaKoMIIeHHEe ¢ 00pa3IaMu MPUPOAHBIX CHIIMKATOB.

e MeTtannbl

OO0m1mit 0630p 37eMEHTOB — MeTa/uI0B. CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB.
DNEKTPOXUMHUYECKUH psAJl HAIPSDKEHUH MeTaioB. MeTalmnyeckue KpUCTAIIMYECKUE PEIETKH.

CrunaBbl. XapakTepucTHKa HanOoJee N3BECTHBIX cIiIaBoB. [lomyueHne n npuMeHeHne MeTasioB.

Hlenounsie Metamibl. O0mas XxapakTepUCTUKA AIIEMEHTOB TJIABHOW MOATPYIIBI | TpymImbL.



CpolicTBa 1IEIOYHBIX METaIOB. Pacno3HaBaHue KaTHOHOB JIMTHS, HATpUs U Kanusa. Hatpuil u
KQJIAA — MPEIACTABUTEIIN IIEIOYHBIX METAIOB. XapaKTEPHbIE PEAKIIMM HATPUS U KaJlusl.
[lonyuyenne menoyHbix MeTamwioB. OKCHUIbl U IEPOKCUIbI HATPUS U Kanusd. CoeTMHEHUsT HaTpus
u Kanus. Conu HaTpus, Kajusl, UX 3HAaUeHHE B IPUPOJIE U KU3HU denoBeka. Coja U eKuid HaTp

— BaKHEHIIIMe COCOANHCHUS HATPU.

bepunnuii, Mmaruu, menoyHo3eMenbHble MeTauibl. OOIas XapakTepUCTHKa SJIEMEHTOB TJIaBHOMN
noarpynnsl || rpynnel. bepunnuii, Maruui, menoyHo3eMeNbHbIE MeTaIIbl. AM(MOTEPHOCTh
OKcHJa U Tupokcuaa oepusums. OKpacka IUIAMEHH COJISIMU ILEJTI0YHO3EMENbHBIX METAIIJIOB.
Maruuii 1 Kanpuui, uX o01as XxapakTepucTHKa Ha OCHOBE NoJiokeHus B [lepuonnyeckoit
cucteme anemeHToB /. . MenneneeBa u crpoenust aromoB. [lonyuyenue, pusnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHUE MarHus, KaIbIUsA U UX coequHeHuid. Conu Maruus u
KaJIbLMsl, UX 3HaYEHUE B MPUPOJE U KU3HU yesloBeKa. JKecTKOCTh BOJbI U CIIOCOOBI ee

yCTpaHEHHUSI.

Antomunuii. PacnpocTpaHeHHOCTh B pUpPOJE, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(OTHOILIEHHE K KUCIOPOY, TAJIOT€HaM, pacTBOpaM KUCIIOT U IIeJI0uei, alfoMOTEPMHUs).
ITpousBoactBo amomunust. [Ipumenenue amoMunns. AM(OTEpHOCTb OKCHIA U THAPOKCH 1A
amomuHus. Conu anmoMunus. [lonHoe paznoxeHue BOAOH Colel altoMUHUS CO CIa0bIMU
JIByXOCHOBHBIMHU KHCJIOTAMH. AJIFOMHUHATHI B TBEPJIOM BUJE U B pacTBOpe. KoMIulekcHbIe

COCIMHCHUS aJJFOMHUHUA.

Mertaisl mo6ouHbIX moArpytin. OOmas xapakTeprucTuka nepexoaasix MetamioB [—VIII
rpymi. OcoOEHHOCTH CTPOCHUSI aTOMOB MEPEXOTHBIX MeTauioB. O0mue Gundeckue u

XUMHYECKHE CBOMCTBA. HpI/IMeHeHI/IC MCTAaJJIOB.

XpoM. duzrnyeckue CBoMCTBa XpoMa. XMMHUYECKUE CBOMCTBA XpoMa (OTHOILICHHUE K

BOIAHOMY



napy, KACJIOpPO.Iy, XJIOpY, pacTBopaM KucioT). [lonydeHne u npuMeHeHne Xpoma.
CoenuHeHMs XpoMa. V3MeHeHHE OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIX U KHCIOTHO-
OCHOBHBIX CBOWMCTB OKCHJIOB M THIPOKCHJIOB XpOMa C POCTOM CTEIICHH OKUCIICHHS.
Amdotepnbie cBoiicTBa okcuaa u ruapokcuna xpoma (l1). Oxucnenune coneit xpoma (I11) B
XpoMaThl. B3auMHbIe mepexobl XpOMaTOB U AUXPOMATOB. XPOMATHI U IUXPOMATHI KaK

OKHCIIHNTCIIN.

Mapranen. @uznyeckue cBOCTBa MapraHiia. XMuMHUYeCKUE CBOMCTBA MapraHiia (OTHOLIEHUE K
KHCJIOPOAY, XJI0pY, pacTBopaM Kuciot). Ilonyuenue n npumenenne Mapranna. Okcup

Mapratua
(IV) kak okucnuTesb U Kataau3arop. [lepMaHraHat Kanus KaKk OKUCITUTEIb.

Kenezo. Haxoxnenue B nmpupojie. 3Ha4YCHHE Kelie3a sl oprann3ma yenoBeka. Ouznueckue
CBOICTBA Kelle3a. XMMUYECKUE CBOMICTBa >Kene3a (B3aMMOJEUCTBHE C KHCIOPOAOM,
XJIOPOM, CEpOMi, yriieM, BOJIOM, KUCIOTaMH, pacTBOpaMu coJjeil). CruiaBsl xkenes3a ¢
yraepoaoM. [lonydyenue u npumenenue xeneza. Coequnenus xene3a. CpaBHEeHHE KHCIOTHO-
OCHOBHBIX U OKHUCIUTEIHHO- BOCCTAHOBUTEIBHBIX CBOMCTB THAPOKCH]IA JKeJe3a

(1) u rumpokcuma xenesa (1), Comu xenesa

(1) u xene3a (I11). Meroasl nepeBozaa coseii xkenesa (1) B conu sxenesa (111) u odparHo.
[Monxoe pasnoxenue Bomxoi coueit xenes3a (I11) co cnmaObiMu TBYXOCHOBHBIMH KHCJIOTaMHU.
OxwucnuTenbHbIe CBOMCTBA coeauHeHni xkene3a (I11) B peakusax ¢ BOCCTaHOBUTEIISIMH
(MoaumoM, cepoBOIOPOIOM U Meabio). Llnanuanbie KOMITIEKCHI xee3a. KauecTBeHHbIe

peakiu Ha nousl xkenesa (1) u (11).

Mens. Haxoxnenue B mpupoze. buonorunueckast posib. GU3NUECKUEe U XMMUYECKHAE CBOMCTBA
(B3aMMOICHICTBHE C KMCIOPOIOM, XJIOPOM, CEPO, KUCIIOTAMU-OKUCIUTEIIAMH, XJIOPHIOM
xenesa (I11)). [Tomyuenune n npumenenne menu. Oxcun u ruapokeun Meau (I1). Conu menu
(). Menusriit kynopoc. Ammuakatsl Meau (1) u meau (I1). ITonydenne okcuaa menu (1)

BoccTaHoBiieHneM ruapokcuaa meau (1) rimroko3oit. ITonydyenue xmopuaa u noguaa meau(l).

Cepebpo. Dusnueckre U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBHE C CEPOBOIOPOIOM B
MPUCYTCTBUH KHUCIIOPO/Ia, KUCIOTaMU-OKuCIuTeNnsIMu). OcaxieHrne okcuaa cepedpa npu
JICCTBUY LIEIOYHN Ha COJM cepedpa. AMMHakathl cepebpa kak okucnutenu. KauecTBeHHas

peakmust Ha HOHBI cepedpa. [Ipumenenue cepebdpa.

3on010. U3NUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOIEHCTBUE C XJIOPOM, «LApPCKOU
BOJIKOI ). 30J10TOXJIOpOBOIOpOoAHast KuciioTa. ['mapokcu 3omota (111). Kommiekcs 30io0Ta.

CriocoObI BBIJICIICHUS 30J10Ta U3 30JI0TOHOCHOMU mopoabl. [IpuMenenue 30710Ta.



[Huuk. ®u3znueckrue U XUMUUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C TaJIOT€HAMU, KUCIOPOAOM,
CEepoii, BOJION, pacTBOpaMU KUCIOT U mienoueit). [lonyuenune u npumMeHeHrne UHKa.

AM(pOoTEpHOCTh OKCHAA U THIPOKCHJIA IIMHKA. BaxkHelne coiau nuHKa.
Hemoncmpayuu. 1. Konnexus meramios. 2. Komnekius munepanos u pya. 3. Komnekius

«Kene3o u ero cruasb». 4. OKpalluBaHue MJIAMEHU COJISIMU ILETOYHBIX U
[IeT0YHO3EMETBFHBIX METAIIOB. 5. B3anMonelictBue Hatpus ¢ Bogoi. 6. Bzanmoneiicteue
KaeIs ¢ Bogon. 7. Komutekumsa «Anromunuiiny. 8. [lnaBinenue anromuaus. 9.
B3aumonetictBue anromunus co menousio. 10. Amomorepmust. 11. BzanmogeiictBue xpoma
C COJISTHOW KHCIIOTOH Oe3 joctyma Bo3ayxa. 12. Ocaxnenue ruppokcuaa xpoma (1) u
OKHCJIEHUE €T0 MEePOKCU0oM Bojopoa. 13. Pasnoxenue nuxpomara aMMoHus. 14,
Pasznosxenue nepokcuaa BoOpOIa Mo AeUCTBUEM AUOKCHAa MapraHia. 15. Ocaxaenue
ruapokcua xenes3a (1) u okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepebpa u3 ero couneit

JIEUCTBUEM MEIU.

Jabopamopnwie onvimot. 1. OxpaiinBaHue IIaMeHU COCTUHEHUSMU IIETOYHBIX METaJIOB. 2.

O3HaKoOMJIEHHE C MHHCpaJIaMH U BaXXHCHILIUMHU COCIMHCHUSIMU HICJIOYHBIX METAJIJIOB. 3.

CsolicTBa

COCIMHECHUMIICIOYHBIXMETAJLIIOB. 4, OKpaCKaHHaMeHI/ICOJ'I}IMI/IﬂleJ'IO‘IHOSeMeJ'II:-HI)IXMeTaJ'IJ'IOB .

5. CBoiicTBa Maraus u ero coeanuenuii. 6. CpoiicTsa coequHeHN Kaablud. /. JKeCTKOCTh BOJIBI.

8.CpoiicTBaanmtomunu.9.CpolictBacoenuneHuianomunus. 1 0.CpoiicTBacoe IJMHEHUITXpOMA.

11. CroiicTBa Maprasiia u ero coenuaenuii. 12. M3ydyenne munepanos xenesa. 13. CpoiicTBa

kenesa. 14. CBolicTBa Meau, €€ CIUIaBOB U coeanHeHuid. 15. CBoiicTBa IIMHKA U €10 COSTMHEHUN.

XuMHu4ecKkasi TeXHOJ0rust

OcHOBHBIC IIPHUHIUIIBL XUMHYECKOU TEXHOJIOTHH. 061_111/16 npeacTaBJICHUA O IIPOMBIINIIICHHBIX

criocobax IMOJYYCHHUA XUMHNYCCKUX BCUICCTB.

[Tpou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM. XUMU3M mpoiiecca. Coipbe s

IMPONU3BOJICTBA CGpHOfI KUCIOTHI. TeXHoJornueckas cxema nmpomnecca, mMpouecCohl 1 armapartsbl.



[TpouzBocTBO amMmmuaka. XuMmusM mnpoiiecca. OrnpeesieHre OnTUMalIbHbIX YCIOBHM

MIpOBeACHUS peakury. [I[puHINN NUPKYIISALUNNA U €ro peanu3anns B TEXHOJIOIMYECKON CXEME.

Metannyprus. Yepnas metamutyprus. [Ipon3Boactso uyryna. JlomeHHsli nponecc (CbIpbe,
YCTPOMCTBO IOMEHHOM MeuYd, XUMU3M Ipouecca). [Ipon3BoacTBO cTanu B KUCIOPOJIHOM

KOHBEpTEpE U B dJIeKTponeyax. [[BeTHas Mmetaumyprusi.

Oprannueckuii cunTe3. [IpombinuieHHas oprannyeckas Xumusi. OCHOBHOW U TOHKUU
oprannueckuil cuares. Hanbonee KpynmHOTOHHAKHBIE POU3BOACTBA OPTAHUYECKUX
coenuHenuil. [IpousBoacTBo MeTaHona. [lonyyeHne ykCycHON KUCIOTHI U opMabIeruia u3
MeTaHoja. CeIpbe JJI1 OPraHUYEeCKON MPOMBITIUICHHOCTH. [IpobiemMa 0TX010B ¥ MOOOYHBIX

MIPOAYKTOB.
e Xumwusa n akonorus

XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOLIEeH CpeJibl ¥ €ro MOCIEACTBHSL. DKOJIO0IHs U podiiema

OXpaHbl, OKpYyKarolleil cpepl. «3eaeHas XUMU.

Jlemoncmpayuu. 1. Ceipbe 1715 IPOU3BOCTBA CEPHOUM KUCTOTHI. 2. MoAeNnb KUTIAIIETO CIIOSI.

3.

XKenesnas pyaa. 4. OOpasiibl CIIIaBOB XKelle3a.

e XumMunA u aHepreTuka

[IpupoiHbIE HICTOYHUKH YTIIeBOIOPOI0B. [IpupoaHbIi ¥ TOMYTHBIA HEPTIHON Tasbl,
UX COCTaB M ucnoib3oBanue. Hegtb kak cmech yrieBogoponoB. CoctaB HeTH U ee
nepepabotka. [lepBuunast u Bropuunas nepepadotka Hegtu. [leperonka nedru. Kpekunr.
Pudopmunr. Hedrenpoaykrsl. OkranoBoe unciio 6en3nHa. OxpaHa OKpY>KaroIIel Cpeibl
pu HedTenepepaboTKe U TPAHCIIOPTUPOBKE HePTenpoaykToB. KaMeHHBIH yrob.
KokcoBanue yris. [asudukarus yris. Dkonorndeckue npoodieMbl, BOZHUKAIOIINUE TTPH

HCIIOJIb30BAHHUHU YIJIA B KAUCCTBC TOILIMBA. AJ'IBTepHaTI/IBHBIe HCTOYHUKHU SHCPIUH.

e Xumusa u 3g0poBbLE

Xumus . JKupsel, OeKu, YriieBOIbl, BATAMUHBI, ()epMEHTHI. ParrionansHOE MUTaHuE.
[Tumessie no6aBku. [TuieBrpie 106aBKH, NX KiIaccupUKaIMs. 3anpenieHHbIe U pa3pelIeHHbIE

mumeBbie 100aBKkU. OCHOBBI ITUIIIEBON XUMHH.

Xumus B menunune. [lorstue o papmaneBTuyeckoit xumuu u Gpapmakonoruu. Pazpaborka
nexapcTB. JIekapcTBeHHBIE CpeACTBa, NX Kiaccupukanus. [IpoTuBoMukpoOHBIE cpeacTBa
(cynbhaHuIaMuIHbBIE TIPENapaThl U aHTUOMOTUKH). AHAIIBTETUKY (aCITUPUH, aHATBIHH,

napareTamosl, HApKOTHUECKHE aHAIbIeTUKH). Bsxyue cpencrsa. [IpoOiaemsl, CBA3aHHBIE €



MIpUMEHEHNEM JIEKapCTBEHHBIX MpenapaTtoB. BpeaHnbie npuBbIUKY U (DaKTOPBI, pa3pymIaonine
310pOBbE (M30BITOUHOE NOTPEOIECHUE )KUPHOHM MUILIH, KypeHHE, YIOTPEOIEHUE aIKOTOJIs,

HapKOMaHMs).

e XumMunsa B NnOBCEAHEBHOW XXU3HU

KocMmernueckue n napdromepusie cpeactsa. beitoBast xumus. [loHsTHe 0 TOBEpXHOCTHO-
aKTUBHBIX BellecTBax. Morolue u yucTsmue cpeacta. Ordbenuparomniue cpeactra. [Ipasumna
0e301acHoi paboThI ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMU OBITOBOM

XUMHUU.

IInrmenTH! ¥ Kpacky. [IprHIMIBI OKpaIMBaHKS TKAHEH.

e Xumusa B cTpouTenbCTBE

I'unc. UzBects. Llement, 6eton. Kien. [Tog0op onTUManbHBIX CTPOUTENBHBIX

MaTepuajioB B HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA.

e XMMUA B ceNIbCKOM XO3AUCTBE

MumnepainbHble 1 opranudeckue yaoopenus. CpeacTBa 3auiuThl pactenuid. [lecTumapt:

WHCEKTHUIIUIbI, TepONIUIbl U PYHTULIHUBI. PernenieHTsl.

® HeopraHqucxue MaTepuanbl

CTGKJIO, €ro BUJbI. CunukaTHas IMPOMBINIJICHHOCTD. Tpa,Z[I/IHI/IOHHLIe 1 COBPCMCHHBLIC
KCPaMHYCCKUC MAaTCpPHUAJIbI. CBerHPOBOZLHH_Ia}I KCpaMHUKa. [TonsTue o KCPpMCTax, MaTcpuajiax ¢

BBICOKOM TBCPAOCTBIO.



e XumMuns B COBpeMeHHOM HayKe

Ocobennoctu coppemeHHo# Hayku. [Ipodeccus xumrka. MeTogoaorust Hay4HOTO
ucclieZIoBaHusl. MeTo bl HayqHOTO Mo3HaHUs B XUMHUA. CyObeKT B 00BEKT HAyYHOTO MO3HAHMA.
[ToctanoBka npobnemsl. Coop nHpopmanuu 1 HakorieHue gakros. ['unoresa u ee
IKCIIEpUMEHTANIbHAS TTPOBEpKa. TeopeTnueckoe 0ObSICHEHNE TTOTYyYSHHBIX Pe3yIbTaTOB.
Wupykius u neaykuus. DKCIIEpUMEHTaTbHAS TPOBEPKA MOTYUYCHHBIX TEOPETHYECKUX BBIBOJIOB C
L0 PaCIPOCTPAHEHUS X Ha OoJiee MMPOKUN KPYr OOBEKTOB. XMMUYECKUIN aHAIIU3, CUHTE3,
MOJICTUPOBAHNE XUMHYECKUX TPOIIECCOB H SBJICHUI KaK METOAa Hay4YHOTO TTO3HAHUSI.

HanoctpyxkTypsl.

Jemoncmpayuu. 1. ITumessie kpacutenu. 2. Kpamenne tkaneit. 3. OtOenuBanue TKaHew. 4.
Konnekuust cpencts 3amutsl pactennil. 5. Kepamuueckue matepuansl. 6. [[BeTHbIE cTeka.

7. NMpumepbl paboTbl ¢ XMMUYECKMMM Ba3amMmM AAHHbIX.
Jlabopamopnsie onvimepl. 1. 3HaKOMCTBO ¢ MOIOIIIMMHU cpecTBamu. 2. Kiten. 3. 3HaKOMCTBO ¢

MUHEPAJIbHBIMU YJIOOPEHUSIMU U U3YYEHHUE UX CBOMCTB.

1. HaxoxaeHune MoJeKyIsapHON (opMyIIbl yTIIeBOI0OpOa MO €ro IMIOTHOCTH U

MAacCCOBOH JI0JI€ 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB WM MO MPOIyKTaM CrOpaHUs.

2. Pacuersl MaccoBoil 1071 (MacChl) XUMHUYECKOTO COCTMHEHUSI B CMECH.

3. PacueTsl Macchl (00beMa, KOJTMYECTBA BEIECTBA) MPOAYKTOB PEaKIUH, €CIU OJHO U3
BEIIECTB JIAHO B M30BITKE (MMEET MPUMECH ).

4. PacyeTsl MaccoBOHM MM OOBEMHOM JIOJIM BBIXOJIa MPOAYKTA PEAKIIUN OT
TEOPETUYECKH BO3MOKHOTO.

5. Pacuetsl TemoBoro 3dexra peakium.

6. PacueTsl 00BEMHBIX OTHOIICHUH Ta30B MIPH XUMHUYECKUX PEAKIIHSIX.

7. Pacuetsl Macchl (00beMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTA PEAKINH, €CIIH OJTHO U3
BEIIECTB JJAHO B BUJE PAaCTBOPA C ONPEIEICHHON MAaCCOBOM JI0JEH PACTBOPEHHOIO

BCIICCTBA.



1. CKOpOCTh XMMHYECKHX PEaKIUil. XUMUYECKOE PAaBHOBECHE.
2. DKCHEPUMEHTAJIBHOE PELICHHE 3a/1a4 10 TeMe «l'aJoreHs.
3. OKCHEpPUMEHTAJIbHOE PELICHUE 3a4a4 10 TEME «XaJIbKOTE€HBD.
4. IlomydyeHune amMmmMuaka U U3y4eHHUE €ro CBOMCTB.
5. OKCIIEpUMEHTAJIBHOE PELICHHE 33]1a4 10 TeME « DJIEMEHTHI MMOATPYIIIBI a30Tay.
6. OKCIIEpUMEHTAJIBHOE PELICHHE 33J1a4 N0 TeMe «MeTaibl TJIaBHBIX MOATPYII.
7. llomyueHne MeaHOTO Kymopoca.
8. OKCHEepUMEHTaJbHOE pelIeHHe 3a7a4 1o TeMe «MeTanasl TOOOUYHBIX TOArPYII.
9. Ilomyuenue comu Mopa.
10. M3roTroBineHne MOJAENe MOJEKYJ OpraHU4eCKUX BEIECTB.
11. IlonmyuyeHune »TUIEHA U U3YUYEHUE €TI0 CBOMCTB.
12. TlomyueHnue 6pomaTaHa.
13. IlomydeHue aneToHa.
14. TlonydyeHne yKCyCHOM KHCIOTHI.
15. CuHTE3 JTHIIALeTaTa.
16. I'maponus kpaxmana.
17. VneHtuduxanus opraHM4ecKuX BEIIECTB.

18. Pacno3naBaHMe IuiacTMacc.



e 3. TemaTU4yeckoe nnaHnpoBaHue

Mpeamer: Xumus. 10 kiaace

n/n TEeMa KomnuectBo | KostnuecTBo KoandecTtBo
4acoB NPAKTHYECKUX | KOHTPOJIbHBIX
pador padort

1 Teopernueckue 17 0 1
OCHOBBI 3HAaHUU

2 OCHOBHBIE MTOHATHS 13 0 0
OPraHUYECKON XUMUU

3 YrieBoaopo bt 26 2 1

4 Kucnopoaconepxammue | 19 4 1
OpraHu4YeCcKue
COEJIMHEHUS

5 Azotr u 5 0 0
Cepoco/ieprKaIlue
COEIMHEHUS

6 Buosnornuecku 16 2 1
aKTHUBHBIE BEIlECTBA

7 BricokoMoekymsipabie | 6 2 0
COEIMHEHUS

Hroro 102 10 4

IIpeamer: Xumus. 11 kaace

n/n TeMa KoanuectBo | KoanuecTBo KoandectBo

4acoB NMPAKTUYECKUX | KOHTPOJIbHBIX
pador pabor




Hemeramsl

31
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METAJIJIOB

MeTtasnbt
TJIABHBIX

HOATPYIII

11

MeTtasbt
MOOOYHBIX
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17

Ctpoenue

BEIlECTBA
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