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IHosicHuTeNLHAA 3aNUCKA

BcerynurenbHOE UCTIBITAHUE 10 CTIENUATIBHON AUCHUIUIMHE « XUMUSD
HaIMpaBJICHO Ha BBISIBJICHWE CTENEHU TOTOBHOCTH AOUTYpPUEHTOB K OCBOCHHIO
aCMUPAHTCKON MporpaMMbl MO HAMPaBICHUIO MOATOTOBKM HAyYHO-TIEIArOrM4eCcKUx
kaapoB 04.06.01 «XuMuueckue HayKm».

B xonme BCTyNUTENBHOTO MCHBITAHUS OIICHUBAIOTCS OOOOIICHHBIC 3HAHUS U
yMeHMs 1o auciuiinHam HanpasiieHus: 04.06.01 «XuMudeckue HayKn»; BBISIBIISIETCA
cTeneHb chOPMHUPOBAHHOCTH KOMIETEHIIMMN, 3HAYUMBIX ISl YCIEITHOTO 00y4YeHUs B
aCIUPaHTYpPE N0 COOTBETCTBYIOIIEMY HAMPABJICHUIO.

BerynurenbHoe HcnibITaHUE TPOBOAUTCS B (hopMe coOeceJOBaHUsl.

IIporpaMmma BCTYNUTEJbHBIX IK3AMEHOB B ACIIUPAHTYPY 10 HANPABJIEHUIO
«XumMusa» («XuMHUYeCKHEe HAYKI).

[{ens — mpoBepka KOMIIETEHIIMNA, HEOOXOAUMBIX JUIsl OOYUYEHHS B aCIUPAHTYPE.
[Toctynarommii B acHHUpaHTypy [OJDKEH 3HATh OCHOBBI  AHAJIMTHUYECKOM,
OpraHu4eckoil, Gu3nMvyeckol XumMuu u IekTpoxumuu. OOnazaTh HaBBIKAMU
AKCIIEPUMEHTAIBLHOM  paboThl Ha TpuOOpax ¢ TPOBEICHUS XUMHUYECKOTO
AKCIIEPUMEHTA.

Kpurepun oOuEeHKM 10 NATHOAUIBHOM cUcTeME (OTJIMYHO, XOpOIIO,
YAOBJIETBOPUTEIBHO, HEYIOBJIETBOPUTEIIHLHO).

DK3aMEH TMPOBOJUTCS B COOTBETCTBUM C 4 pasznenamMu TpPOrpaMMbl,
PYKOBOJICTBYAICh KOHTPOJIMPYIOIIIMMHU BOIMPOCAaMHU, W3 KOTOPHIX (HOPMUPYIOTCS
AK3aMEHAIMOHHBIE OUJICTHI.

OTMeTKa «OTJIMYHO» BBICTABISETCS, KOTJIa OTBET U3JI0KEH B MOJIHOM 00BEME,
YETKO, MOCJIEA0BATENLHO U HE TPEOyeT JAOMOJHUTENbHBIX BOMPOocoB. [locTynarommii
JIEMOHCTPUPYET TIIyOOKOEe 3HaHWE y4ueOHOUM 00s3aTeNbHOU JUTEPATyphl B pamMKax
paszena TPOrpaMMbl, COOTBETCTBYIOIIETO OyIylIeMy HalpaBICHUIO HAYYHBIX
UCCJICIOBAHUM, yMEET JIOTMYHO OOOCHOBBIBaTH M AaHAIM3UPOBATH W3JIAracMbIii
MaTtepuall.

OTMeTKa «XOpOIlIO» BBICTABISIETCS B ClIy4ae, €CJIM OTBET W3JI0KEH
MIOCJICIOBATEBHO, C OTPAKEHHUEM OOJBIIMHCTBA OCHOBHBIX TOJIOKEHHM B paMKax
pasjienia mOporpaMMbl, COOTBETCTBYIOIIEro OyaylieMy HampaBJICHUI0 HayYHBIX
uccinenoBanuii. OTBET, OJHAKO, COACPKUT HE3HAYUTEIbHbIE MPOOENbl B 3HAHUSX,
OT/ICJIbHBIC HEJIOCTATKHU B U3JI0’KCHUM WM CUCTEMaTH3allMu MaTepuaia, HeTOYHOCTH
B BBIBOJIAX.

OTMeTKa  «yJIOBJIETBOPUTEJIbHO»  BBICTABISCTCS, KOrJga TIPU  OTBETE
MOCTYMAIONIUA TMOKa3bIBACT JIMIIL OOIee MPEeACTaBICHUE O TMpeAMeTe Ha YpPOBHE
COBPEMEHHOM y4eOHOM JUTepaTypbl, HO HMEIOTCS HapYIICHUs B JIOTUKE W
MOCJIETIOBATEILHOCTH M3JI0’KEHHUS, BBIBOJIBI HOCSIT TIOBEPXHOCTHBIN XapakTep U ci1adbo
apryMEHTHUPOBAHbI, JOMYIICHBI (DAKTUICCKUE OUOKH.

OTMeTKa «HEYJOBIETBOPUTEIBLHO» BBICTABIISIETCA 32 OTBETHI, MTOKA3bIBAIOIINE
OTCYTCTBUE CHUCTEMAaTHYECKUX 3HAHUM O TpPEAMETe: HE PACKPBITO COAEPKAHUE
OCHOBHOTO Marepuajga, HeT O000OmEeHH ¢  BBIBOJOB, OTBET M3JI0XKEH



HEIOCJIEI0BATEIbHO.
OneHka OTBETOB MOCTYIAIONIETO B ACIUPAHTYPY MO HANPABICHUIO «XHUMUS»
OCYILIECTBIISIETCA 1O S-O0aJIbHOM IIKaJeE.

KomnuecTBo OamioB KpI/ITepI/II/I COOTBCTCTBHA

Otmuuno (5 6aioB) | Jlan nmoiHbIN pa3BepHYTHIA OTBET HA TPU BOIIPOCA U3
pazJiena mporpaMMbl, COOTBETCTBYIOIIETO OyAyLIEMY
HaIIPaBJICHUIO HAYYHBIX UCCIIEIOBAHMI:

- TPaMOTHO UCITOJIb30BaHA HAy4YHAsi TEPMUHOJIOTHS U
HOMEHKJIaTypa;

- 'PaMOTHO HM3JIararoTCsa U UCIIOJIB3YIOTCA OCHOBHBIC
XUMHUYCCKUC 3aKOHBI U ITPaBUJIA,

- M3JIaraeMblii MaTepHall JOTUYHO 0OOCHOBAH;

- OTCYTCTBYIOT OITMOKHM B HAllUCAHUH OCHOBHBIX (hOPMYJI
Y YPABHEHHUU PEAKIUN.

Xoporo (4 6anna) JlaH TOHBIN pa3BepHYTHIM OTBET Ha JBa BONPOCA U3
paszena mporpaMMbl, COOTBETCTBYIOIIETO Oy IymieMy

HaIIPpaBJICHUIO HAYYHBIX I/ICCJ'ICI[OBaHI/II\//E

- B TPCTHCM BOIIPOCC AOIMYHICHBI HCTOYHOCTHU B
N3JIOKCHUHU MaTCpHuajia, IIPH HABOAAIMINX BOIIPpOCAX

JacTCsAa HpaBI/IJIBHHﬁ OTBCT,

- TPaMOTHO UCIOJIb30BaHa Hay4YHasi TEPMUHOJIOTHUS U
HOMEHKJIATYypa;

- 'PaMOTHO H3JIararoTCs 1M UCIOJb3YIOTCA OCHOBHBIC
XUMHUYCCKHC 3aKOHBI U ITpaBUJIa, OJHAKO JOIIYCKAIOTCA

HETOYHOCTHU;

- IPUCYTCTBYIOT HE3HAYUTEIbHBIE OITMOKY B HAITMCAHUU
OCHOBHBIX ()OPMYJI U YPABHEHUHN pPEaKIUM.

VY nosnerBoputenbHo | JlaH nmpaBUIIbHBIN OTBET XOTs Obl HA OJJUH BOIIPOC U3
(3 6amna) pazjielia mporpaMmsbl, COOTBETCTBYIOIIETO Oy IylIeMy

HaIpaBJICHUIO HAYYHBIX HCCHGHOB&HHﬁ:

-JIOMYIIEHBI CYIIECTBEHHBIC TEPMUHOJIOTHUYECKUE
HETOYHOCTH;

- IOMYIIEHBI OTMOKKY B HAYYHOU TEPMHUHOJIOTUH U
HOMEHKJIATYpE;

- IMEIOTCS OIMMOKH B HAMMMCAHUK OCHOBHBIX (DOpMyIT 1
YPaBHEHUN pEaKIUu.




HeynosnersopurenpHo | JlaH HEPaBUIIbHBIA OTBET HA MPEIIOKEHHBIE BOIIPOCHI
(2 6ammna) 13 paszesna mporpaMMbl, COOTBETCTBYIOIIETO OyayIieMy
HaIlPaBJICHUIO HAYYHBIX HCCIIEIOBAHUN:

- OTMEYAETCs OTCYTCTBUE 3HAHUS TEPMUHOJIOTHH U
HOMEHKJIATypBI;

- IMEIOTCS TpyOble OINOKH B HAITMCAHUU OCHOBHBIX
dbopMyI U ypaBHEHHM peakiuii.




Pasznen 1. OPTAHUYECKASA XUMMUSA

BBEJAEHHUE

Huctuminaa « Opraaudeckasl XUMHs», €€ MECTO CPEI APYTHX XUMUYECKUX
JUCUUIUIMH U CBS3b C IPYTMMHU HayKaMu. PacripocTpaHeHne opraHnyecKux
COEIMHEHUN B IPUPOJE.

CocTaB OpraHMYeCKUX COEIMHEHHUU, MOHATUA O CTpoeHUuU. CTPYKTypHBIE
¢opmynbl.  ['omomorusa. WM3omepus. OcCHOBHBIE NPUHLUIBI  pallMOHATIbHON
HOMEHKJIATypBbl, 3aMecTuTenbHas HomeHkinarypa MIOITAK.

Tunsl XMMUUECKHUX CBA3€H B OpraHMYECKHX COEIMHEHUSAX U UX (U3NYECKue
XapaKTEPUCTUKU: SHEPTUS, JJIMHA, TOJIIPHOCTD, MOJIAPU3YEMOCTb.

Crepeoxumust U €€ OCHOBHBIE MNOHATHS. XHUPAIBHOCTb, YCIOBHS I €€
BO3HMKHOBeHUs. Onrhueckass aKTUBHOCTb  COCIMHEHMM C  XUPAJIBHBIMHU
MOJIEKYJIaMUA. DHAHTHOMEPBI, PalleMaThl, TUACTEPEOMEPHI.

Cnoco0bl M300pakeHus] MPOCTPAHCTBEHHOI'O CTPOEHUS MOJEKYI: (HOPMYJIbI
Hrromena, npoekunoHHble (opMynbl Duinepa ¥ NOpaBwiia MOJb30BAHUS HMH,
KJIIMHOOOpa3Hble MpPOEKIHH. AOCOMIOTHasE YU OTHOCUTEIbHAs KOH(UTypauus.
Koudopmanus, ee ornuune ot koHpurypaunu. Koudpopmepsi.

Oprannyeckre COEOUHEHUS C OJHUM ACMMMETPUYECKHM aTOMOM YIJIEpPOJA.
[Mpuamuner  R,S-Homenknatypsl. CoenuHEHUS € JABYMS aCUMMETPUUYECKUMHU
atoMaMu. lcrmonb30BaHHE Tpeo-, IPUTPO-HOMEHKIATYPbl Il OTOOpaKEHUS
OTHOCHUTEJIbHOM KOHQUIypallMd AUACTEPEOMEPOB C JIBYMS aCUMMETPUUYECKHUMHU
atoMamu. [lonsitue o me3o-popmax. [1mockocTHas XUpalIbHOCTh HA MPUMEpPE Hapa-
UKIJIO(aHOB.

ONEeKTPOHHbIE (MHIYKTUBHBIH W ME30MEpPHBI) W MPOCTPAHCTBEHHBIC
3¢ (}EKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHU.

Knaccudukanus peareHToB U peakiuil. MexaHu3Mbl OpPraHuYeCKUX PeaKiluil.
[IoHATHE O MPOMEKYTOUHBIX YACTULAX U MEPEXOAHOM COCTOSIHUU. DHEPreTUUECKHUN
npopuab peakuuu U ee dHepreTudeckuid  Oananc. KunHetmueckuit u
TEPMOJMHAMUYECKAN KOHTPOJIb peakuuid. [IpocTpaHCTBEHHBIN aclEKT NMPOTEKaHUs
OpraHUYECKUX PEaKINil: IMACTEPEOCETCKTUBHBIE U SJHAHTUOCEIEKTUBHbBIE PEAKIIUU.

OcHOBbl MeTOAa MOJEKYJsIpHbIX opOutanen (MO) mia  Monekyn
OpraHUYECKUX COEAMHEHUN C KpAaTHBIMU CBA3SIMU. MOJIEKYJISIpHBIE T-OpOUTAIN
3TUIIEHA, 1,3-0yTaauena, BHICIINX OJIUEHOB, OEH30J1a, a TAK)XKE paJuKaia, aHMOHa U
KaTHOHA aJUIWJIBHOTO THUNA, 2,4-MEHTAIMEeHUIBHOTrO panukana. Mcrnons3oBaHue
MNPUHLNNA KECTKUX M MATKUX Kuciaor u ocHoBaHuii (JKMKO) B opranuueckoii
XUMUHU.

1. ®PUSUYECKHUE METO/IbI UCCJIEJJOBAHM S B OPTAHUUYECKOH
XNUMHNN

OO6mrast xapakTepucTUka (PU3UKO-XUMUYECKUX METOJIOB, OCHOBAHHBIX Ha
B3aMMOJICUCTBUM M3TydeHUs ¢ BemecTBoM. CrekTpaiabHbie W JUQPPAKIMOHHBIC



METOMEL.

KonebarenbHnas cnekrpockonusi: npupoaa MK-cnekTpoB, mpaBuna otbopa,
XapaKTEepUCTUUECKUE 4acToThl noriomenus. KP-cnekrpockonus. Bo3moxxHoCTH
UK-cnektpockonuu ¢ mpeodpazoBanueM Dypre. OCHOBHBIC NPEACTABICHUS O
TEXHUKE IKCTIIEPUMEHTA U METOAaxX MpUroTorieHus npod B MK-crmekTpockonumu.

OYHKIUOHAIBHBIN aHAIN3 HA OCHOBE XapaKTEPUCTUUYECKUX YACTOT: AJIKAHBI —
XapaKTEPUCTUYHOCTh KosieOanuil cBszeld C-H, HexapakTepHCTHUHOCTh KOJeOaHUM
cBa3eid C-C; ankeHbl — XapaKTEPUCTUYECKHE YACTOTHI, 3aBUCUMOCTb YacCTOTBI
BajieHTHOTO KoJjiebaHusi C=C oT pa3iauyHbIX (HaKTOPOB; AIKUHBI, APOMATUUYECKUE
COCJIMHEHHUS - XapaKTePUCTUUYECKUE YACTOTHI, (hopMa KoJeOaHUN apOMaTUUYECKOTO
KoJbla, JAedopmanoHHbie KoneOanus C-H; kapOOHUIbHBIE COEIUMHEHUS —
XapaKTEPUCTUUECKUE YACTOThI, BIUSIHUE CONPSAKEHUS.

DNEeKTpOHHAs! CHEKTPOCKONHMs B YIbTPaHOIECTOBOM M BUIUMOM 00JACTIX:
NpUPOJIa CIEKTPOB, TUIMBI AIEKTPOHHBIX MEPEXOJ0B, MOHATHE O XPOMOMOPHBIX
rpynnax. ['paHHIlbl TPUMEHEHUMOCTH  JJIEKTPOHHOM  CIEKTPOCKONWU B
OpPTraHUYECKOM M DJIEMEHTOOPTaHUYECKOW XUMUH.

Cnektpockonust AMP. MarauutHsie CBOWCTBA aTOMHBIX SIZIEp, aHCAMOJIb siiep
B CTAaTM4YECKOM MArHUTHOM TIOJN€. SaepHble 3€€MaHOBCKUE YPOBHH, YCJIOBHE
pE30HaHCa, MAaKpOCKONMYECKOe HaMarHunumBaHue. Perncrpanms crektpoB SAMP B
PEKUME HENPEPHIBHON PA3BEPTKU U B UMITYJIbCHOM PEXKUME.

SIBeHHe MarHUTHOTO 3KpaHupoBaHus saep. KoHcTaHTa sKpaHHpOBaHUS U
XUMHUYECKUH CIIBUT.

DTallOHUPOBAaHKUE CHEKTPOB. (OTHOCUTEIbHBIE HMHTEHCUBHOCTH CHUTHAJOB.
VY Ci10BUS OJIyYEHUS CIIEKTPOB BBICOKOIO paspelieHus. [IpsmMoe 1 KoCBEHHOE CIMH-
CIIMHOBOE B3auMojencTBue. Penakcauusi, BpeMEHa CHUH-PEIIETOYHOW U CIHH-
CIIMHOBOW PEJIaKCaIUH.

[[Ixama xumMmu4eckux caABUroB H B OpraHMueCcKnX COCIUHEHUAX. XUMUYECKUE
CIABHUTH aTOMa yIJIEpPO1a JJIsl OPTAaHUYECKUX MOJIEKYJL.

Bnusinue pusndeckux (HakTopoB Ha SKpAaHUPOBAHUE SJEP: TUAMATHUTHBIA U
MapaMarHWTHBIM BKJaJbl B KOHCTAaHTY OJKPaHUPOBAHUSA, BIUSIHUE MAarHUTHOU
aHM30TpONUU, S(PGHEKT KOJBLEBOTO TOKA, BIUSHHUE JJIEKTPUYECKOTO TIOJSI U
MEXKMOJIEKYJIIPHBIX B3aUMOACHCTBUM, U30TOMHBIE YP(DEKTHI.

XUMUYECKHUE CIIBUTH, UX 3aBUCUMOCTH OT CTPOCHHSI MOJEKYJ U OKPYKEHHUS
aTOMOB. XapaKTEPUCTUYHOCTh XUMHUUYECKUX CHABUIOB, IMIIMPUYECKUE IPABUIIA UX
OLICHKH, OCHOBAHHBIC HA aJJIMTUBHBIX CXEMaX.

XUMHYECKAasT W MarHuTHas OSKBUBAJIEHTHOCTH SJ€P, CUMMETPUS W
XUPAIIBHOCTh — WX MposiBiIeHHS B crnekrpax AMP. BeisiBieHue roMoTOIHBIX,
SHAHTUOTONHBIX U JUACTEPEOTONHBIX TPYIIIL.

KOHCTAHTBI KOCBEHHOTO CIHH-cHHOBOro B3ammozeiictusi (KCCB) "JHnu
ctpoenue MoJiekys. Cnektpsl SAMP niepBoro nopsinka. CrimHOBbBIE cuUCTeMbl AX,

AX2, AXn, AMX. Ilpocteie mnpaBuia MynbTUILIETHOCTH. Chnektpel SAMP ¢

MAarHUTHO HESKBUBAJICHTHBIMU SIAPAMHU AAYXXY u AA'MMX. Orknonenus or



IpaBuJj MEPBOro MOPsAKA Uil CUIIBHO CBsi3aHHbIX cucteM. Criektpel AB u ABX.

o 1 o
CruH-CIMHOBOE B3auMmozencreue "H ¢ APYIrUMHU sgApaMHU. OTHOCUTEIBHBIN 3HAK
KCCB.

I'emuHanbHbBIE 2JH|-|, BUIIMHAJILHBIC 3JH|-| n panbaue KCCB koncrantsr H-C-
H. 3aBucumocts BunmHanbHbeix KCCB ot nByrpanHoro yrna (kpuBas Kapryca) u

1 1
€€ UCIoIb30BaHue B KOHGopmanmoHHoM aHanuze. Koncrantel CCB 3c-lh.
JIBOIHOM TOMOSIAEPHBIN M T€TEPOSACPHBIN pe3oHaHC. DPPEKTh TOTATHHOTO

MarHUTHOTO pe30HaHca (CMHHOBAas pa3Bsi3ka) B CIEKTpPax AMP-'H u AMP-13C-

{1H}. SAnepubiit  adpdexr Osepxayzepa (A20). OcobeHHOCTH TOMO- H
reTeposiAepHbIXx cucreM. MakToOpbl yBEIWYEHHs WHTEHCUBHOCTEM CHUTHAJIOB.
[Tpumenenus 30 mid U3ydyeHus CTPOCHHSI U KOPPEKTHOIO OTHECEHUS] CUTHAJIOB.

XVWMHYECKH WHAYLHpyemas JuHaMuueckas noisipuzaums suep (XUIATLA).
OcobOennoctu mnpumeHeHus XWUIIIA nns m3ydeHuss MexaHuW3mMa T'OMOI'€HHOTO
TUAPUPOBAHUS AJIKEHOB U AJKWHOB.

Hunamuyeckas crnektpockonusa SAMP. H3ydeHne o0OpaTUMBIX peakIMid
NEPBOT0O TMOPSAKA M MEXMOJIEKYJSIPHBIX peakuuid oOmeHa. BpaiieHue BOKpyr
npocThiX cBsize C-C u "yacTUYHO ABOMHBIX" CBsI3€il, HHBEPCUU y aTOMOB a30Ta U
docdopa, wuHBepcHs ULUKIOB, BaJleHTHass U KETO-CHOJIbHAs TayTOMEpUs,
MEXMOJIEKYJIIpHBIA MPOTOHHBIM OOMeH. Macc-cnekTpoMeTpuss U 00JacTH €€
npuMeHeHus. Turbl Macc-CIeKTPOMETPOB, OCHOBHBIE Y3ibl IpuOopa. CrocoObl
WOHM3alMHA. Macc-CeKTpbl  MNOJIOKHUTENIBHBIX W OTPUUATENBHBIX  HOHOB.
Pa3zpemaromas  crnocoOHOCTh.  Macc-ClIeKTpOMETpHUsl  BBICOKOTO — pa3perICHHUS.
MouiekynsipHBIi HOH U ero ¢parMeHTarus. XpoMaTo-Macc-ClIeKTPOMETPHSL.

MeTtoapl yCTaHOBJIEHHSI JJIEMEHTHOTO COCTAaBA COEAUHEHUsS B CIEKTPE IO
NPUPOJHOMY COJECPKAHUIO CTAOMIIBHBIX M30TOMOB 3JIEMEHTOB, MO KJIACTEpy INUKa
MOJIEKYJISIPHOTO MOHA.

2. AJIKAHBI

[Tpupona C-C u C-H cBszei, Sp3-m6p1/1)11/13au1/151 atoma yriepopa. [lonsitue o
koH(popmarusix. Kondopmarnum stana, npomana u H-Oyrtana. [IpoeximoHHbIE
dbopmynsl HetomeHna. DHepreTudeckas nuarpamMma KOH()OPMAIMOHOTO COCTOSTHHSI
MOJIEKYJIbI AJIKaHa.

[TpuponnHbie uCTOUHUKH ankaHOB. [loaydeHHne ankaHOB U3 aIKEHOB, AJIKUHOB,
AJKUAJITAJIOTEHU]IOB, METAJUIOOPTaHUYECKUX COEIUHEHUM, albJerujoB, KETOHOB U
KapOOHOBBIX KUCJOT.

XUMHUYECKHE CBOWCTBA AQJKaHOB. [allOT€HMpPOBAHHWE AaJIKaHOB, MEXAHU3M
peakiuu. PeruoHanpaBieHHOCTh TaJIOTEHUPOBAHUSI PA3BETBJICHHBIX aJKaHOB.
dakTOphl, BIMUSIIONINE HA CEJIEKTUBHOCTh peakiuu. OTHOCUTEIbHAS CTaOUIIbHOCTD
ANMKUJIBbHBIX paaukaioB. CrocoObl perucTpaluu aldKuibHbIX pagukanoB (OI1P,
AMP). CynbdoxnopupoBaHue, Cylab(POOKUCICHHE U HUTPOBAHUE AJIKAHOB.
TepMuueckul U KaTaaIUTUYECKUM KpeKuHr. lloBeneHue ankaHOB B CYNEPKHUCIION



cpene. O6p330BaHI/IC HMOHA MCTOHUA, I[CﬁTCpOO6M€H, raJJorcHupOBaHHC.

3. AJIKEHbI

SDZ-FI/I6pI/II[I/ISaLII/I$I aToMa yriiepojia, Ipupoaa JBOMHON YriaepOA-yriepOaHON
cBA3U. l'eoMerpuueckass H3oMepus, LUC-, TpaHc- U Z-, E-HomeHknatypa. Pan
CTaOMJIBHOCTH aJIKEHOB, BBIBEJCHHBIM Ha OCHOBE TEIIOT TUPUPOBAHMUS.

CuHTE3 aNKeHOB U3 AJIKWITAJOTeHUJO0B U chnupToB. (CTepeoceeKTUBHOE
BOCCTAHOBJICHME aJIKMHOB. T€pMOJIU3 YETBEPTUYHBIX aMMOHHUEBBIX COJIEH
(I'odman), N-oxcumoB TpetuuHbix amMmuHOB (Koym) m kcantoreHatoB (UyraeB) kak
METO/Ibl CHUHTE3a aJIKEeHOB. MeToAbl peruo- u crepeocenekTuBHoro coznanus C=C
cBs3M Ha Oaze wiuaoB ¢ocdhopa (peakuuu Burtura u VYsacropra-XopHepa-
OMMoHca). PernocenekTUBHbIA CUHTE3 alkeHOB u3 To3wiaruapasoHoB (Lllamupo).
BoccranoBienue kapOOHUIIBHBIX coeAMHEHU 1o Mak-Myppu.

['eTreporeHHoe ruApUpOBaHUE, KATAIM3ATOPBI Mpouecca (MEeTaibl, OKCUIBI,
CMEIIaHHbIe OKCHJIBI). DOpPMBbI KaTaau3aTOpPOB THIPUPOBAHMS: MEIKOIUCIICPCHBIC
MeTasuibl (YepHH, KaTanu3aTop PeHes), HaHeceHHbIe KaTanu3aTopsl. ['uapupoBanue
IpU BBICOKOM M HHU3KOM JaBieHUU. CelIeKTUBHOCThH IIpOliecca, 3aBUCHUMOCTH
CKOPOCTH M CTEPEOXMMHUHU pEAKIMH THAPUPOBAHUS OT CTPOCHHsS cyOcTpata u
MPUPOBI KaTaIu3aTopa.

[To6ounbie peakiuu B mporecce ruapupoBanus C=C-cBsizeil: THAPOTCHOIN3
npocThix cBsazeit C-N, C-O, C-C1. Ucnonb30BaHue THIPOTCHON3a B OPraHUuIECKOM
cunteze. Karamutuueckue  anpl.  ['OoMOreHHoe  TUJIPUPOBAHHME  AJIKCHOB!
KaTaJnu3aToOpbl U MEXaHU3M IpoIlecca.

Perno- u crepeocenekTUBHOE TPHUCOCIWHEHHE THAPUIOB OOpa K alKeHaMm
(rugpobopupoBaHue): MEXaHU3M u CTEPEOXUMHUSL. CenekTuBHbBIE
ruapoOOpHUpyIolMe areHThl (Aucuamui- U tekcuioopansl, 9-BBN). O6parumocts
TUAPOOOPUPOBAHUS, H30MEPHU3AIUS ATKWIBHBIX rpymin. CHHTE3 aJKaHOB, CIIMPTOB,
IKWITAJIOTEHUIOB C MOMOIIBI0 OOPOOPraHUYECKUX coeluHEeHn. BoccTanoBieHne
GYHKIIMOHATIBHBIX TPYMNHI IUOOPAaHOM M OTPAHUYCHHS] METOIOB THAPUPOBAHUS U
TUAPOOOPUPOBAHHSI, CBSI3aHHBIE C HATMYHEM (DYHKIIMOHABLHBIX TPYIIT B MOJICKYJIC.

DnexkTpopuibHOE OPUCOECIMHEHNE K  aJIKEeHaM  TaJIOT€HOB U
raJloreHOBOJIOPOJIOB,  MeXaHu3M  peaknuu.  OOpa3oBaHue  “MOCTHUKOBBIX
uHTepMennatoB. CTEepeoXuMHsl U PETUOCEIIEKTUBHOCTh MpucoeauHenus. [Ipasumo
MapkoBHUKOBAa W €ro TEOPEeTUYECKOe OO0OCHOBaHME. Peakiuu CcOmpsKeHHOTO
MPUCOCINHEHHUS, TIEPETPYINIUPOBKH ANKUIBHBIX KAaTHOHOB. ['mupaTarusi ajJKkeHOB,
YCIIOBUSI U TIPAKTUYECKOE TMPUMEHEHHE. | MApOKCUMEPKYypHUpPOBAaHUE AJIKEHOB Kak
METOJI CHHTE3a CIIUPTOB, MEXaHU3M U CTEPEOXUMHUS.

cuH-I UIPOKCUIMPOBAHUE AJIKEHOB hi () JTMOJIOB. PearenTsl
TUAPOKCUTIUPOBAHMS. MeXaHu3M  CuH-TUIPOKCUIMPOBAHUS. DIMOKCUAUPOBAHUE
AJIKEHOB NEPKUCIOTAMH. DONOKCUAUPYIOUTUE areHThl: HaJyKCyCHasl,

TpUPTOPHATYKCYCHAsI, M-XJIOpHAI0E€H30MHAasg KUCIOThI, TuoKcupaHsbl. [lonstue o0
HSHAHTUOCEJIEKTUBHOM  3IMOKCHUIAMPOBAHUU  TPET-OyTWITHAPONEPOKCHUAOM B
npucytcTBuM TuTaHoBoro temiiata ([lapnnecc). KucnoTHelii 1 OCHOBHOM KaTanu3



TUApOJIN3a OKCHpaHOB. KaranuTuueckoe OKUCIEHHUE HJTUJIEHA B alleTallbJErHI.
Peakiuu ruipogopMuupoBanus alikeHoB. Peakiiusi MeTate3uca ajakeHOB.

O30HONMM3  aQJKEHOB,  MEXaHM3M  PEaKlHu. OxucnuTenbHOE U
BOCCTAaHOBUTEIHHOE PACIICINICHUE 030HUIOB.

PanukanbHble peakiuu ankeHoB. [IpucoenuHeHre OpOMUCTOTO BOAOPOJA,
cepoBoiopoa u THoioB 1o cBs3u C=C. AmnunbHoe rajgorenuponanue no Lurmiepy,
MexaHu3M  peakuuu. KapOenbl, MeToabl TIeHEpUPOBAHHMS  KApOEHOB U
nuraniokapOoeHoB. CTpoeHHE CHHTJICTHBIX U TPUIUIETHBIX KapOeHoB. OCOOEHHOCTH
uX TpucoeauHeHuss K ankeHaMm. Ctepeoxumusi mpucoenuHenus. l[loHarue o
kapOenounax. [Ipucoenunenue kapoenon1oB k C=C cBsizu.

Karanmutnyeckass monuMepu3amniy ajKkeHOB Ha KatanmzaTtopax llurmepa-
Harra.

4. AIIKAAVEHBbI

Tunel TMEHOB, CPABHEHUE YCTOMYMBOCTH JIMEHOB PA3HbIX TUIIOB.

1,3-Ankaauensl. MeTobl CHHTE3a COMPSKEHHBIX JUEHOB. KPEKHHT aJIKaHOB,
Jeruaparanus AUO0J0B, Kpocc-couetanue. Ctpoenue 1,3-OyTtaaueHa, CONpsbKEHHE
JIBOMHBIX CBSI3€H, MOJIEKYJIsipHBbIe opOuTanu 1,3-0yraaueHa.

['amorenupoBanune u ruaporamoreHuposanue 1,3-nuenoB. 1,2- u 14-
[Ipucoenuuenne 3neKTpoUIbHBIX areHtoB K 1,3-mueHam. MO-amimibHOU
CUCTEMBI. AJNTUIbHBIA KaTUOH. [[OHSITHE O KUHETUYECKOM U TEPMOJUHAMHYECKOM
KOHTPOJIE peakluil AIeKTpOPMIbHOTO IpucoeaAnHenus K 1,3-nuenaMm. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB 1,4-nmueHoB u 1,5-aueHoB (neperpymnnupoBka Koyra).

[loHdaTrie O NEPUIUKINYECKUX peakuusx. KoHIenmus CcoXpaHEHUs
OpOUTANBHOW CUMMETPUHM U Teopus TpaHuuyHbIX opOutaneit. [lonstue o B3MO u
HCMO pearenta u cummetpus 3tux opourtaneit. Knaccudukamus MO no yuciy
y370B: Tomosiorusi Xwkkenss W MeOuyca. OpOUTaIbHBIA  KOHTPOJIb B
ANEKTPOIUMKINUECKUX PEAKIUSIX 3aMBbIKAHUSI U PACKPBITUS LUKJIA, UHUITUUPYEMBIX
TEPMUUECKH U (POTOXMMHYECKH, CTEPEOXMMHUYECKHE  TpaBuiia IS
AIEKTPOLMKINYECKUX PEAKIUH.

Peakuuu  nuknonpucoeavHeHuss M uX  kiaccudukanus.  KoHTposib
OpOUTANBHOW CUMMETPUHM B TEPMHUECKUX U (POTOXMMHYECKUX peakuusx [4+2]- u
[2+2]-tkonprcoe AMHEHHUS.

Peaxius Jlnnbca-Anbaepa [4+2]-1ukiIonprucoeIMHEHNS, KaK METOJ] CO3IaHHsI
HIECTUWICHHOTO IuKiIa. J[MeH M nueHopmiI, MX peaklUuOHHas CIOCOOHOCTbh B
3aBUCHUMOCTH OT 3aMecTuTeled. o-XUHOAMMETAaHbl B KauyeCTBE JHEHOB, WX
reHepupoBanue. Tumbl peakuuu [unbca-Anpaepa: kapOo-peakiusi, TeTepo-
peakius, 1,4-uuKno3mMMUHUpPOBaHue. PeTpo-peakius.

Karanuz B peaknuu [unbca-Anbaepa. Crepeoxumus peakuun Jluibca-
Anpziepa, SHIOO-TIPABUIIO. PermocenekTMBHOCTh LHKJIONPHUCOECIUHEHUS B Ciydae
HECUMMETPUYHBIX JUEHOB M JUEHO(PUIIOB. PernocenekTuBHOCTh reTepo-peakiivi.
[ToHsiTue 0 €HOBOM peakiuu Anbaepa.

[lonumepuzanusi ajJKeHOB W JAUEHOB (MOHHBIA, pPATUKAIbHBIA U



KOOpPJIMHALIMOHHBIN MexaHu3M). CrepeoperyisipHble noaumepsl. M3ompeHoBbIi
Kay4yK.

Oco0EHHOCTH TPOCTPAHCTBEHHOTO CTPOEHUS AUIEHOB M KYMYJIEHOB, HX
nzoMepuzanus. ['mapupoBanue. DNEeKTpOo(UILHOE NPUCOCTUHEHUE K allJICHAM:
rujapaTanus, IpucoeIMHEeHrEe XJIOPOBOIOPOIA.

5. AJIKMHbI

[Ipupona TpOWHOU CBsA3HW, SP-rUOpuAM3anuUsa. MeToJbl CHHTE3a AaJKHHOB.
OnexTpoduiabHOE  TPUCOSAWHEHWE K  ajlKWHaM. [ ajoreHupoBaHUE U
TUJIPOTATIOTCHUPOBAHUE  QJIKMHOB, MEXAaHU3M M  CTEPECOXUMHS  PEaKIUU.
BoccraHoBieHME alKMHOB 1O IMC- M TPAaHC-aJKEHOB. [wWapartanus aJIKWHOB.
CpaBHeHUE pPEAKIMOHHOM CHOCOOHOCTH AQJIKWHOB H alIKEHOB B PEaKIUAX
anekTpoduiibHOr0 TpucoeanHeHusa. HykineodunbHOEe NPUCOECTUHEHUE CHUPTOB,
CUHTE3 BUHWJIOBBIX 3()UPOB.

CH kucnotHOCTh ankuHOB-1. [lonydyenune MuTueBbIX, HATPUEBBIX, MATHUEBBIX
U MEIHBIX MPOU3BOAHBIX alKWHOB-1. VX mpuMeHeHue sl CHUHTE3a BBICIIHMX
ankuHoB. KonaeHcanus ankuHOB-1 c anpaeruiaMu v KeToHaMu 1o PaBOpPCKOMY.
[Tony4yenue mponapruiioBoro cnupra u 0yTun-2-auona-1,4 mo Pemnre.

['unpoGopupoBaHne aTKUHOB, CUHTE3 aJIbJICTH/IOB.

AlleTUIIEH-aJJIEHOBAst IIEpErpyNIIUPOBKA, 3aBUCUMOCTD CMEIIECHUSA
paBHOBECHUSI PEAKIMU OT pas3auvHbIX (akTopoB. CmerieHue TPOWHOM CBS3U B
KOHIIEBOE TOJIOKEHUE alKuHA. OKHUCIHUTENbHAsT KOHACHCAIMA TEPMHUHAIbHBIX
QIKWHOB B MPUCYTCTBUM coner Menu. Kpocc-coueranwe apuiarajoreHuaoB C
TEPMUHAJIBHBIMU alIKWHAMU. [{UKIo0omMromMepusanus aiKuHOB.

6. TAJIOI'EHAJIKAHBI, HYKJIEO®WJIBHOE 3AMEIIEHUE VY
HACBIIIEHHOT'O ATOMA VYTJIEPOJJA

Peakunu HykJI€0(QHIBHOTO 3aMEIIEHUsI Y HACHIIIIEHHOTO aToMa yriepoja Kak
METOJl CO3JaHMsl CBS3€H YIJIEPON-yIJIepoa, YIIAepOA-TalOreH, YIIepoa-a3oT,
yraepoa-docdop. Knaccubukaruss MexaHU3MOB HYKJICOPMIBHOTO 3aMEIICHUS Y

HACBIIMIEHHOTO artoMa yriepoaa (Syl-, SN2- u npyrue mexanusmsbl). OCHOBHbBIC

XapaKTEPUCTUKN OMMOJIEKYJIIPHOTO 1 MOHOMOJIEKYJIIPHOTO MEXaHNU3MOB.
3aBUCUMOCTh MEXaHW3Ma PEAKIMH OT CTPYKTYPHI UCXOJHOTO COEIMHEHUSI.

[TonsiTne HYKICOPMIBHOCTH W (DAKTOPHI, OINPEACNSIONNEe HYKICO(OHUILHOCTh

pearenta. [Ipunmun JKMKO. Pons pactBoputens B Sy1 - u SN2-miporieccax.

Peakunn HyKI€O(pUIBHOTO 3aMEIICHHS SN2: KUHETHKAa M CTEPEOXHMHMS.
Brnusaue cTtpoeHuss paaukana, — yXOASIIEW TPymHIbl HCXOAHOTO cyOcTpata u
MPUPOBI PACTBOPHUTENS HA CKOPOCTh peakimu. Vcmonb3oBaHMEe B OpraHUYECKOM
CUHTE3€: TOJIyYCHHE aMUHOB, HUTPHUJIOB, d(UPOB KapOOHOBBIX KHUCIIOT, MPOCTHIX
3¢UpoB, THOAPHUPOB, ATKUITAIOTCHHUIIOB, HUTPOCOCAMHEHUA W JAPYTHX KIIACCOB
OpPraHUYECKUX COCMUHECHUU. AMOUIIEHTHbIE aHMOHBI. Mexda3HbIii KaTtaau3 B Sy2-
npoleccax.



MeToapl CHHTE3a aJKHITAIOTCHUIOB (IKIIXJIOPUIOB, OPOMUIOB, MOIUIOB
U (QTOPUAOB) W3 CHUPTOB, AaIKECHOB, AQlKaHOB, JAPYTHUX AaJKHITAJIOTEHUIOB,
AIKUIICYTb(HOHATOB U Jp.

Peakiuu Sy1Tuma: KuHETHKA U cTepeoxuMusi. 3aBUCUMOCTh Syl-mpoiiecca ot
PUPOJIBI paJfiKaia, yXOAsIel Tpynibl U pactBoputensi. KapOokaTroHsl, (hakTopsl,
BJIMSIIOIIHME HA UX YCTOWYMBOCTD. [leperpynmnupoBku KapOOKaTHOHOB.

OnexktpoduiabHbli kaTanu3 B Syl-peakuwmsix. [loHsitue 00 HMOHHBIX mapax.
Tumbel HOHHBIX TTAP M KX POJIb B PEAKIUSIX HYKICOPUIHBHOTO 3aMEIICHHUS.

7. METAJIJIOOPTAHUYECKUE COEJUHEHNW A

JIutnii- ¥ MarHUMOpPraHWYECKUE COEAUHEHUs, WX [OJIyYCHHE U3
OpraHOTAJIOr€HUJI0B M MeTaia. lcnons3oBaHue MarHus Puke mid cuHTE3a
MAarHUHOPraHuYeCcKux coeauHeHui. [losydeHne JTUTUHOPraHUYEeCKUX COCIUHEHUU
pEaKUUel  OpraHorajoOreHUJIOB U OJOBOOPTAHUYECKHMX  COCAUHEHUHM  C
JUTUHAANIKWIaMU. 3aMellleHue aToMa BOJOpOJia OpPraHUYeCKUuX CyOCTpaTOB Ha
mutui. [Ikama CH-KHCIOTHOCTH yTIIEBOIOPOIOB, METOIBI €€ TOCTPOCHHS.

CrpoeHne JIMTHMOPraHWYECKMX M MAarHUWOPraHUYECKUX COCIWHEHUM.
PaBHoBecue IlIneHka.

Peakiuy nutuii- 1 MArHUMOPraHUYECKUX COCIUHEHHM C BOJOM, KUCIOPOIOM,
JTUOKCHUJIOM yTJIepoja, allbJIeTUIaMUi, KETOHAMHU, CJIIOXKHBIMU 3(UpaMU, HUTPUIIAMU,
AMIOKCUIAMU, OPTO-3(hUpaMu, TPETUUHBIMU aMUAMHU.

[Tony4yenue ankuiOen3osnoB no Bropiy-Outtury u 6udeHunoB no YIibMaHy.
Menbopranmyeckue peareHTbl B OpraHu4eckoM cuHrese. llonmydeHue muTuit-
JUAIKUAJIKYIIPATOB U HUX cTpoeHue. Kymparsl HU3LIETO MOpSAAKA: TOMOKYIIPAThI
I'mnmana, rerepokynpatsl. Kynparel BeiCHIEro mopsiaka: [MUAHOKyHpaThbl. Peakuus
JUTUN-AUAJIKWIKYIIPATOB € albJAEruAaMu. Peakuuu ¢ TraJoreHonpou3BOJIHBIMU
pa3IMYHBIX TUMOB, 1,l-mUramoreHuAamMu, amuiIrajoreHuaMu, OKCHpaHamH, a,[3-
HENPEACTbHBIMUA AJIbACTUAAMHA U KETOHAMH.

CTepeoCceneKTUBHOCTh COYETAHUS C | -alKeHWIIraJoTeHUIaMHU.

CMmelranHbple KyMpaThl THIIA [RlRZCu]Li Ha OCHOBC AJIKWJIAIICTUIICHUIOB,
AJIKOKCHUJIOB U THOJSATOB Meau. VX mojlydeHue U UCIOJIb30BaHUE B OPTaHUYECKOM
CUHTE3E.

Peakuu kpocc-coueTaHus MarHuii-, IUHK-, OJIOBO- M OOPOPTaHUYECKUX
COEIMHEHUI C OpPraHOTraJOr€HHUJIaMH, KaTaJu3UpyeMble KOMIUIEKCAMH IMaJIIaaus
(Xapam, Herumm, Crumie, Cy3yku). OKUCIUTEIbHOE MPUCOCIUHECHHUE -
BOCCTAHOBUTEIBHOE STMMUHUPOBAHUE KaK JIEMEHTapHbBIE aKThl B PEaKIMsIX Kpocc-
couetanusi. Coueranue apuivoAuA0B C TEpMUHATIbHBIMU ankuHamMu (CoHorammpa).

8. CIIUPTHI U TTPOCTBIE D®UPHI

OnnoaTtoMHble  cnUpThl.  MeTonbl HUX  MOJYYEHUST U3  QJIKEHOB,
ANKUJITAJIOTeHHUIOB, KapOOHUIBHBIX COCIUHECHHM, KapOOHOBBIX KHCIIOT, CIIOXKHBIX
a¢upoB, okcupaHoB. CriupThl Kak ciadbie OH-KHUCIOTH M Kak ocHOBaHUs JIbrouca.



MeTonbl oy4eHus: OAHOATOMHBIX CIIUPTOB U3 AJTKEHOB, aJIKUITAIOI€HUIOB,
KapOOHUIIBHBIX COESMHEHUHN, KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3UPOB, OKCUPAHOB.

3amenieHre TUAPOKCUIBHOM TPYIIbl CIUPTOB Ha TallOT€H MOJI JEWCTBUEM
raJIoreHOBOJIOPOOB, TAJIOTEHUIOB U OKcoraioreHuaoB gocdopa. Pearents peruo-
U CTEPEOCENICKTUBHOIO 3aMElIeHUsi TUJIpPOKCWiIa Ha rajoreH. Jlerumparanus
CIUPTOB, 00pa30BaHKE ATIKEHOB U MPOCTHIX 3PUPOB.

HyxneodunbHbie cBoiicTBa ciuptoB. [lomydenne u ucnoib3oBaHue 3(GUpPoB
HEOPTaHWYECKUX KHUCIOT (cepHOW u (GochOpHUCTOil) B OPraHMYECKOM CHHTE3E.
[leperpynnupoBka TPHAIKWIOBBIX 3QHUPOB (GOCPOPUCTON KHUCIOTHI B IPUPHI
anKuI(pocPOHOBBIX KHUCIOT (ApOYy30B) Kak TMOCIEAOBATEIBHOCTh JIBYX PEaKIIHA
HYKJICO(PMIBHOTO 3aMEIICHHUS.

OxucieHrne MEepBUYHBIX W BTOPHYHBIX CIIUPTOB JO aJbIACTUIOB U KETOHOB.
Pearenter okucnenuss Ha 0aze coemuHeHuid xpoma(VI), MexaHWU3M peakiuu.
OxucieHre ¢ TOMOIIBI0 JUMETHICYJIb(POKCUIA: TPEBpAIllEHUE CIUPTOB U
TO3UJIATOB B aJbJICTUIBI u KETOHBI. Meroabl Modderra
(munuknorexkcunkapooauumun) u CepHa (TpudropykcycHsiii anrunpuia). Cunres
apOMaTUYECKUX aNBJETHI0B M3 OCH3WITaJOreHUJOB dYepe3 YETBEPTHUYHbBIC
amMoHueBsie conia (Commute).

Jerunpatanusi COUPTOB KaK METOJ TMOJYYEHHUS TPOCTHIX 3I(PUPOB.
JIByXaTOMHBIE CIHUPTHI: METOJbI TMOJYYCHHS, CPABHHUTENbHAS XapaKTEPUCTHUKA C
OJTHOATOMHBIMH criipTamMu. CBOWCTBAa BUIMATBHBIX TUOJIOB. Jlermapararus o

JIVICHOB. [InHaKOH-NTMHAKOINHOBAA IEpErpynImupoBKa. OxucinurenpHoOe
pacuieieHHe BULIMHAJIBHBIX IMOJIOB (MOAHAs KUCIOTAa, TeTpaaleTaT CBUHIA).
[IpocTeie 3(upBHI. Mertoapt CUHTE3A: peaxkuus BunssMcoHa,

AIKOKCUMEPKYPUPOBAHHUE AJKEHOB, MEXMOJIEKYJSIpHasl JAEruapaTaius CIHPTOB,
Cunres 1,4-muokcana u terparuapodypana uz auonoB. KuciorHoe pacuiensieHue
npocthix 3dgupoB. OOpa3zoBaHuE THAPOKCUIIEPOKCUIOB TPOCTHIX  A(PUPOB.
Kommnekesl mpocthix 3gupoB ¢ kucimotamu JIprouca, COMU TPHAIKHIOKCOHUS.
Cunres kpayH-3(pUpoB, X IPUMEHEHNE B OPTaHUYECKOM CHHTE3€.

OxkcupaHnbl, METOJbl UX NOJy4eHHUA. PacKpbhITHE OKCUPAHOBOTO IMKJIA TOJ
JIEUCTBUEM HYKJICOPUIbHBIX peareHTOB. (MexaHu3M peakiuii, KHCIOTHBIM U
OCHOBHOM KaTayin3).

Tuonel. ITonmyuyeHune u BAKHEHUILINE CBOMCTBA: KUCJIOTHOCTb,
HYKJI€O(DWIBHOCTh, OTHOILICHHE K OKHUCIUTENSAM. THO3(hUpHI, TOIydeHUE coJieh
cyabhonud. Unuasl cepsl U ux peakius ¢ anpaeruaamu (Kopu-YaiikoBckuii).

9. PEAKIIUU DJIMMMHNPOBAHUA

Peakuun B-3MMUHUpPOBAHMUS. Knaccudukanus  MexaHW3MOB B-
snumuHupoBanus. Hanpasnenue E2 snumunupoBaHusi. GakTopkl, ONpEAESIONINEe
HampaBieHue >numuHupoBanus. [Ipaswia 3aiiniea u ['opmana. Crepeoxumus E2
AMUMHUHUPOBAHUS: cux- U aumu-niporiecchl. Konkypenimus E1 u SNI, E2 u SN2
peakiui, (akTopbl, BIUSIONIME HA 3Ty KOHKYpeHIHIo. Vcronab3oBaHUE peakIMii



IMMUHHUPOBAHUS B CHHTETUUYECKOM MPAKTUKE JIJIs TTOJYyYEHUS aJIKEHOB, AJIKWHOB U
JINECHOB.

10. APOMATUYHOCTb. APOMATUYECKHUE YTJIEBOJOPO/bI

[IpompbiniieHHBIE W JIAOOPATOPHBIC METOMABI TIONYYCHHS] apOMAaTHYCCKUX
yraeBogopoaoB. Karamutuuecknit pudopMHHT HE(TSHOTO CHIPbSI U BBIICICHHC
apeHOB M3 MPOJIYKTOB KOKCOBaHMS KaMeHHoOro yrisi. JlabopaTtopHble METOJBbI:
peakiusa Bropia-Butrura, Tpumepusaius MOHO- M IM3aMEIICHHBIX aJIKMHOB.

Crpoenue Oenzonia, dopmyna Kekyne. CoBpeMeHHBIC MPEICTABICHUS O
CTpOCHMHM  O€H30Jla,  MOJICKYJISIpHbIe  opOuTamu  OenHzona.  Konmenus
apoMaTudHOCTH. KpuTepuum apoMaTHYHOCTH: KBAHTOBOXMMHYECKUM (CpaBHEHHUE
BEJIMUYMH DSHEPTUU JIeJIOKAIM3alldd Ha OJIMH P-3JIEKTPOH), TEPMOIUHAMHYECKUN
(TETIOTHI TUAPUPOBAHUS), CTPYKTYPHBIN U MAarHUTHBIN. AHHYJICHBI apOMaTHUECKHE
u Heapomatuueckue. IlpaBuno Xrokkens It MOPOCTHIX MOHOIMKINYECKHUX
aHHysneHoB. KoHAEHCHpOBaHHBIE apOMATHYECKUE YTIEBOJAOPOJbI: HadTaluH,
(dbeHaHTpeH, aHTpalleH, a3yJieH. ['eTepolMKInYecKrue MSATH- W IIECTUWICHHBIC
apoOMaTUYEeCKHE COeIMHEHUs (muppoi, pypaH, THOPEH, MUPUAMH) U UX OEH30-
npousBojiHbie. [loHATHE 00 aHTHAPOMATUYHOCTH. AHTHAPOMATUYHOCTH Ha
npuMepax UKJIOOyTaANeHa, aHMOHA LUKJIONPOIICHA, KaTHOHa
UKJIOIICHTA U CHUIIHA.

ApomaTrnueckrue KaTuoHbl M1 aHHOHBI C3-C9 1 MeTOo/ibl TEHEPUPOBAHUS ITUX
noHOB. KoHIlenius apoMaTU4HOCTH JJ1s1 3apsKEHHBIX YACTHII.

Karanutudeckoe ruapupoBaHue apeHoB. BoccraHoBieHue OeH30ja, €ro
NpOW3BOJHBIX W HadrammHa 1o bépuy. OxucieHHe anKWiIOSH30JI0B U
KOHJICHCUPOBAHHBIX apeHOB JIO KapOOHOBBIX KHCIJIOT, albJCTHJIOB, KETOHOB.
CB0oOOIHOpaANKATBFHOE TaJIOTEHUPOBAHHUE ATKIIIOEH30JI0B.

11. PEAKIIMUA 2JIEKTPO®UNIJIBHOI'O 3AMEIIEHMA B
APOMATUYECKOM PAOY

Knaccudukanus peakiuii apoMaTH4ecKoro 3eKTpodUILHOTO 3aMeIEeHUS.

OO0mme TpeAcTaBICHHs O  MEXaHW3ME  peakiuii  apoMaTHYeCKOTro
MEKTPOPUILHOTO  3aMElIeHHs, TNpPEJICTaBleHne O O©- ¢ T-KOMIUIEKCcaXx,
KMHETHYECKUH U30TOMHBIN 2D PEKT.

N3otonHblii OOMEH BOAOpOAA KaK MPOCTEHIasl peakius 3JIEKTPO(UIbHOTO
3aMelIeHus. APCHOHHEBBIC MOHBI KaK MOJIENb TMEPEXOJHOTO COCTOSHUS pPEaKIuu
anekTpoduibHOro 3amerieHus. Ilocrymar Xammonma. BnmsHume 3amectuTtens Ha
CKOPOCTh ¥ HalpaBJieHUE SJIEKTPOPUIHLHOTO 3aMmerieHus. WHIyKTUBHBIC W
Me30MepHBIE YPHEKTHI 3aMECTUTENICH.

dakTopbl MapuUagbHBIX CcKopocTel. CorjlacoBaHHas W HECOTJIACOBaHHAS
opueHTanusa. HuTpoBaHWe apoMaTHUYEeCKUX COCAMHEHHM: areHThl HUTPOBAHUS,
MeXaHM3M peaknuu. HuTpoBanue OcH30j1a, 3aMEIICHHBIX OeH30JI0B, OudeHumnia,
HadTanmuHa U Apyrux apeHoB. [lomydenue mnonmuuutpocoeauHeHuit. I[lonstue 006



UTICO-aTaKe U MIICO-3aMEIICHUN B PEAKIIUN HUTPOBAHMSI.

CynbdupoBaHre apOMAaTUYECKUX COCAMHEHUU: CyIb(OUPYIOIINE areHTHI,
MEXaHM3M peakinu. KHHeTH4ecKuit U1 TepMOJIMHAMUYCCKUN KOHTPOJIb B PEAKIIUIAX
cyiab(hUpOBaHUs Ha ipuMepe cyabhupoBanus ¢peHona u HapTanuHa. [IpeBpamieHus
CYJb(OTPYIIIIHI.

["aorenupoBanue  (XJopupoBaHME W OpoMHupoBaHHE) OeH301a W
3aMEIICHHBIX MPOU3BOJMHBIX OeH3oma. [‘amoreHupyromue areHTHl. MeXaHu3M
peakuuu U Opupona  JIEKTPOPUIBHOTO  areHTa  TaJlOTeHHUPOBAHUA.
["aorennpoBaHre KOHIEHCUPOBAaHHBIX apeHOB U On(eHnna. MoaupoBaHue apeHoB.
[IpousBogHbIe TOJMMBAJICHTHOTO uHOAa. BBenenwe ¢rTopa B apoMaTHyecKue
COCTUHEHHUS.

Peakuun ankunnpoBanusi apeHoB no Ppuaento-Kpadrey. Ankunupyromnime
areHThl, MexaHu3M peakuuu. [lonmankunupoBanue. Peakuuu wu3omepusanuu B
npoueccax ankuiaupoBanus no @dpupemo-Kpadrcy. Cunres auapuiMeTaHoB u
TpUAPUIMETAHOB.

AuunnupoBanue apeHoB no Ppuaento-Kpadrcy: auunmpyroniye areHTsl M
MEXaHU3M peakluH. PernocenekTMBHOCTh AllMJIMPOBAHUS B O- U I-MIOJIOKECHUS.
OnextpopuiabHOoe  (GOPMUIMPOBAHUE ApPEHOB: peareHThl  (HOPMUIUPOBAHUS,
MEXaHU3M peakluil ¥ IPUMEHEHNE UX B OPTaHUYECKOM CHUHTE3E.

12. HYKJIIEO®MJIBHOE APOMATHUYECKOE 3AMENIEHUE

Hpe,Z[CTaBJIeHI/ISI 0 MCXaHHN3Max ApOMAaTHYCCKOI'O HYKJIGO(bHJIBHOFO

3aMelIeHus . MeXaHu3M NpUcOoeqMHEeHuA-oTIeieHus (SNAr-). Tlpumepbr SNAT
peakuuii W aKTUBHPYIOUIEE BIHMSHUE DJIEKTPOHOAKIENTOPHBIX 3aMECTHTEIICH.

AHWOHHBIE G-KOMIUIEKCHl Meiizenreiimepa u ux ctpoenue. Mcnonb3oBanne SNAT
peakiuii B OpraHuueCKOM CHUHTE3E.

MexaHu3M  OTIIEIJICHUS-IPUCOCIMHEHUS HA TpUMEpPE  MpEeBpalICHUs
rajioreHOEeH30JI0B B (PEHOJIBI U apOMaTUYeCKUe aMHHbl. MeTOoIbl TeHEpUPOBaHUS U
¢bukcauu neruapobdbenzona. CTpoeHue AeruapooeH3oma.

Sarl-Mexanu3Mm apoMaTU4YeCKOro HYKJICO(UILHOTO 3aMEIICHUSI B PEAKITUIX
THIPOJIN3a KATUOHOB apEHIUA30HUS.

Mexanusm Sgnyl B apomaruueckoM psay, 00JacTh €ro MpUMEHEHUS.
NuanunnpoBaHue HOH-PaAUKaIbHOU LIETIH.

13. AJIbAETUAbI 1 KETOHBI

Metoabl cuHTE3a albJACTHIOB M KETOHOB M3 AJKEHOB (030HOJIM3), AJIKHHOB
(rugpobopupoBanue, peakuus KydepoBa), cnupToB (OKHCIEHHE) U MPOU3BOIHBIX
KapOOHOBBIX KHCJOT (Ha OCHOBE METAJNIOOPraHUYECKUX coeauHeHui). Iluponus
cojiel KapOOHOBBIX KHUCIOT. ['mapodopmunnpoBanue ankeHoB. [IpombliuieHHOE
MoJIydeHue  yKcycHoro ampieruna (Bakep-mpomecc) wu  gopmanbpaeruna.



AuunupoBaHue U GOpMUITUPOBAHUE APEHOB.

HyxneodpunsHoe npucoenrHenre kK KapOOHUIBLHOM TpyIiNe BOJbI, CIIUPTOB U
THOJIOB (KMCIIOTHBIA U OCHOBHOM KaTayin3). 3amuTa KapOOHUIBLHOU TPYIIIHI.

AJbTEpHUPOBAHUE JOHOPHBIX M AaKUENTOPHBIX aTOMOB B alu(paTHUYECKOU
nenu. OOpailieHue MOJSIPHOCTH KapOOHWIBHOTO aroMa yriepoja (KOHUEHIus
Umpolung). HeycroiiuMBocTh  anuiI-aHUOHOB. beH30MHOBas  KOHJCHCAITUS,
WCIIOJIb30BaHUE JINTHEBBIX COJeW |,3-TUTHAHOB W NPHUCOECAMHEHUE AIBACTHUIIOB K
o,B-HenmpeaenbHbIM KapOOHWIbHBIM coenuHeHusAM (IlteTTep) mus peamusanum
Umpolung. Tlpumenenue 1,3-aIuTHaHOB I CUHTE3a alIbJCTHIOB M KETOHOB.
ALICTUICHUA-UOH KaK CHUHTETUYECKUM HSKBUBAJICHT allI-aHUOHA (peakius
Kyuepoga).

[Tomydyenue OMCYIbMUTHBIX TPOU3BOIHBIX, IMAHTUIPUHOB (OKCHHUTPHUIIOB) U
alleTIJICHOBBIX ~ CIIUPTOB. B3ammopeilicTBue KapOOHWIBHBIX COCIUHEHHHA C
aMMUaKoM (YpOTpOMNHH), TEPBUYHBIMU W BTOPUYHBIMU aMUHamMu. EHamMuHbBIl U
MMHHBI, UX MOJYYCHUE U aKWiIupoBaHue. OKCUMBI, TUAPA30HBI, apUITHUAPAZOHBI.
Peakiuun kapOOHWJIBHBIX COCIUHEHUN C METAUIOOPTaHUYECKUMU pPEareHTaMu.
Kero-eHonbHast  TayTomMepuss  KETOHOB. EHOIBI  KETOHOB B PEAKIUAX
raJIOTeHUPOBAHUS, H30TOMHOTO OOMEHAa U paleMHU3alMid XUPAIbHBIX KETOHOB;
KUCJIOTHBIM U OCHOBHOM KaTaJlu3.

EHONAT-MOHBI, METOABl MX TE€HEPUPOBAHUSA C TOMOIIBI AJKOTrOJATOB H
aMUJIOB IIEJIOYHBIX MeTauioB. [IpuMeHeHue NpOCTPAHCTBEHHO 3aTPYIHEHHBIX
amuzoB. llosydeHue eHONSATOB M3 CHIMIOBBIX 3(pupoB eHonoB (Ctopk) u a,f-
HEMpPEJETbHBIX albJCTUA0B W KeTOHOB. CTpoeHUE €HOJISITOB (OJIUTOMEpPHbIC
CTPYKTYypbl). KuHeTHyecku- u TEpMOAMHAMUYECKH KOHTPOJIUPYEMbIE MPOLIECCHI
€HOJIM3AllUN, YCIOBUS UX OCYIIECTBJICHHUS.

AJIKUTTMPOBAHUE €HOJATOB. BiusHME NOJSPHOCTA PACTBOPUTENS Ha
pernocenektuBHOCTh mporecca (O- u C-ankunupoBanue). [lpunmun XKMKO.
PaBHOBecue Mexnay o,p- u ,y-eHoHaMU. AJKUITUPOBAHKUE U AllUJTUPOBAHUE €HOJIAT-
noHoB. Mcnonb3oBanue GOpMHIBHBIX (TUAPOKCUMETHICHOBBIX) MPOU3BOIHBIX JIJIS
PErMOCENEKTUBHOTO AJKHJIMPOBAHUSI KETOHOB. Kero-eHonbHas Ttayromepus 1,3-
JTUKETOHOB U 1,3-KeTod(pupoB Ha mpuUMeEpe aleTUaleToHa M aleTOYKCYCHOTO
spupa. HwuTposupoBaHue KETOHOB U peakuus C JTUOKCHUIOM  CeJICHA.
B3aumoneiictBue KapOOHMIIBHBIX COCAWMHEHUM ¢ wiuaamMu (ocdopa (peakius
Burrura). MexanusMm u ctepeoxumusi peakuuu Burrura, 061acte €€ npuMEeHEHUs B
OpraHuyeckoM cuHTe3e. Mertoapl mnonaydeHuss winaoB ¢ocdopa. Peakius
VYaacBopra-XopHepa-IOMMOHCa Ha MIPUMEPE HCIOJIB30BaHUS TPUITUIIOBOTO dPupa
$hocHOHYKCYCHOM KHUCTOTHI.

BoccranoBieHnue anpaerusioB U KETOHOB JI0 CIUPTOB M ajlKaHOB. Peakuun
Kwxnepa-Bonbsha nu Knemmencena. BoccranoBuTenbHasi 1uMepu3aiiysi KETOHOB J10
BUIIMHAJBHBIX JUOJIOB. Peakuuu TUAPUAHOTO IMepeHoca. BoccraHoBleHHE M0
Meepgeiiny-lIlonnnopdy-Bepneto.  lucnponopryioHupoBaHue  anabJAECTUIOB  TIO
Kannunuapo (MexaHu3M). ITepexpecTHas peaxkuus Kannwniuapo.
BoccranoBurensHOoe aMUHUPOBaHUE KapOOHUIIBHBIX coequHeHnid. B3anMopeiicTeue
aJIBJICTUIOB M KETOHOB ¢ (popmuaTom ammonus 1o Jlelikapry.



BoccranoBineHue anpIeruioB M KETOHOB KOMIIEKCHBIMH — THAPUJIAMH
aTIOMUHUA U Oopa:  JUTUHATIOMUHUWTUApPUN,  OOpOTUIpHUA  HATpHS,
AJKOCUAIIFOMOTUIPUBI. XEMOCEIEKTUBHOCTh BOCCTAHOBJIEHUS AJIKOKCH-TUIPUIAMHU
amomunud. [lonstue o cynepruapuaax (ruapuasl 60opa) Kak CTEPEOCENEeKTUBHBIX
BOCCTAHOBUTEJISX.

OxucrieHue KapOOHWIBHBIX COEIUHEHHH. AyTookucieHue. OKuUCIeHHUEe
KETOHOB nepkuciotamu 1o baiepy-Bumnrepy. CTepeoceneKTUBHOCTD PEAKIU.

AJbIOJIBHAs KOHJEHCAlUs, €€ MEXaHW3M. BHyTpu- U MEXKMOJIEKYJSpHAs
peaknuu. Jleruapartamus anpaojied Kak METOJ CHHTe3a  (,[-HEHACHIIECHHBIX
KapOOHUIBHBIX  coequHeHuil.  [lepekpecTHass ~ aibJOdbHAs  KOHJICHCAIUs
apOMaTUYECKHUX alIbJETHIOB WK (popMaibaeTuia ¢ amu(aTuiaecCKuMH ajibJAeTUIaMy
U KeTOHaMH. PeruoceneKTUBHBIA CHHTE3 JIUTUEBBIX EHOJISITOB (IMPUMEHEHUE
MPOCTPAHCTBEHHO  3aTPyJHEHHBIX OCHOBAaHWW) M WX HCIOJb30BAaHUE B
HaIpaBJICHHOM albJOJIbHON KOHAeHcanmu. KoHaeHcalus CHIMIOBBIX 3()UPOB
€HOJIOB C ayibJieTuaamMu 1 ketoHamu (Mykasima).

KonpeHcanus aipAeruioB WIHM KETOHOB M COCAWHEHUW C aKTHUBHOMN
MeTuseHoBoi rpynmoi (Kuesenarens).

AMWHOMETUIIMPOBAHNE aJIBJIETUOB U KETOHOB 1o ManHuxy. Peakuus
QIbJICTUJIOB M KETOHOB C IIMHKOBBIMH TIPOW3BOJHBIMU CJIIOXKHBIX 3(HUPOB
(Pedopmarckuit). beH3onHoBast KOHACHCAIMS ApOMATUYECKUX albJIETHUIOB, 00JIaCTh
MPUMEHEHUS U MEXaHU3M peakinu. COnpsiKeHHOE MPUCOSTUHEHUE SHOJISITOB K 0, [3-
eHOHaM (peakuust Muxasis).

o,f-HenpenenbHpie anbAeruabl U KETOHBI, HUX CTPOCHHUE (COMNPSIKEHHE
KapOOHMJIBHOW TPYMIBI C JBOWHOW YIJIEPOA-YIJIEPOTHONW CBS3bI0). MeTobI
MOJYYECHUS: KOHAEHCAIIMU, OKUCIICHUE AJUTUIIOBBIX CIIUPTOB, U Ap. Peakuuu 1,2- u
1,4-npucoeMHEHUsT  JIMTUMOPTaHUYECKUX  COCJUHEHUM,  TPHUAIKUIOOpPAHOB,
JUAIKAIT- U JUAPUWIKYIIPAaTOB, AMUHOB, [IMAHUCTOTO BOJOPOAA, TAJIOT€HOIOPOIOB.
DnokcuaupoBaHue o,B-HenpeaenbHbIX KeToHOB 10 cBsizu C=C. CormpspKkeHHOE
MPUCOCIMHEHNUE €HOJIATOB K  0,B-HempefenbHbIM albJEeTUIAM ¢ KETOHAM,
PETHOCENECKTUBHOCTh  mpouecca. KonaeHcauus no Mwuxasno, MEXaHU3M,
KaTaau3aTopbl, 0OpaTUMOCTh peakiuu. J[oHopel u akmenTopsl Muxasms. Perpo-
peakuusi. BpiObop onTumanbHOM KOMOWHAIUM peareHToB. EHaAMUHBI Kak JOHOPBI
Muxasnsa. Tepmuueckas peakuuss Muxasns. OcHoBaHus MaHHHMXa W Jpyrue
CUHTETUYECKHE SKBUBAJICHTHI aKIIENTOPOB Muxanis.

Peakuuu annenupoBanus. Bapuant Poouncona. [Ipumenenue B-XJ10pKeTOHOB
Y OCHOBaHMW ManHuxa. EHaMUHBI B peakisX aHHEJIUPOBAHUS.

Crnupo-aHHEJIMPOBAHUE YE€PE3 FMOKCUIBI C TTOMOIIBIO WIHIOB CEPHI.

14. KAPBOHOBBIE KNCJIOTBI

[Tonyyenue KapOOHOBBIX KHCIIOT OKHCJIEHHUEM CIIUPTOB, aJbJETUIOB,
QJIKEHOB, AJKWJIOEH30JI0B. [WAPOAN3 HUTPUIOB U  JPYTrUX IPOU3BOJHBIX
KapOOHOBBIX KHUCHOT. CHHTE3bl HAa OCHOBE METAJUIOOPTaHUYECKHUX COEIMHEHUU.
CuHTE3Bl HA OCHOBE MaJOHOBOTO 3¢upa. [IpoMbllieHHOE NOTyYeHne MypaBbUHOM



U YKCYCHOU KHCIIOT.

Crtpoenue kapOokcuibHOU rpymnmbl. O0pa3zoBaHue acconuaToB. [luccomuarus
KapOOHOBBIX KHCJIOT, 3aBHUCHUMOCTb KOHCTAHTBl JIUCCOIMALMA OT MPHUPOJBI
3aMECTUTETICH.

Peakiuu kapOOHOBBIX KHUCIOT. JlekapOOKCUIIMpOBaHUE, MUPOJIU3 COJIEH,
raioreHupoBanue 1o ['emmo-Donbrapay-3eIUuHCKOMY.  DIEKTPOJIM3  CoJieh
kapOoHoBbIX kuciaor (Kompbe), cuHTE3 aaKWIOPOMHUIOB M -HOJUIOB IO
XyHcnukkepy. HenpenenbHble kKapOOHOBBIE KUCIOTHI: aKpUJIOBas, METaKpHUIIOBas,
OJICMHOBAs, JJUIANJMHOBAS: CBONCTBA W NpuUMEHeHHe. HezameHuMble >KUPHBIE
KHUCJIOTHI.

[IponsBoaHble KApOOHOBBIX KHCIOT: AaHTUAPUJIBI, TaJOTCHAHTUIIPUIBI,
CJIOXHBIC 3(DHUPBI, aMHUIBI, HUTPUIIBI, COJTH. VX B3aMHBIE TTEPEXO/IbI.

["amoreHanruapuabl, TOJYyYCHHE C TOMOIIBIO TaloreHuaoB Qocdopa,
TUOHWIXJIOPU/A, OKCAITMIIXJIOPUAA. CaoiicTBa rajoreHaHTuJIPUI0B:
B3aMMOJICUCTBHE C HYKJICOPUIBHBIMUA peareHTaMu (BoJa, CIIUPThI, aMMHAaK, aMHUHBI,
TUIpa3uH, METAUIOOpraHuYecKue coeauHeHus). BoccraHoBneHue 10 aibaeruoB
(mo Po3enMyHAy M KOMIUIEKCHBIMU THAPHUIIaMU METaJIOB). BiaumoneiictBue
raJIOTeHaHTUIPUIOB C TUA30METaHOM (peakius ApHaTa-DiicTepra).

Crnosxuble 3¢upbl. MeToabl MoaydeHus: drepuduKaims KapOOHOBBIX KHUCIOT
(MexaHu3M), aIIUPOBAHUE CIUPTOB M AQJIKOTOJIATOB AlMJITAIOTCHUIAAMH U
aHTUAPUIAMH, AJTKWIMPOBAaHUE KapOOKCUJIAT-aHMOHOB, PEAKIMU KUCIOT ¢
JAA30METAaHOM, AQJIKOTOJIM3 HUTPWIIOB. JIakTOHBI, MeTOABl WX cHUHTEe3a. CHUHTE3
optoadupoB. Peakuuu CIOXKHBIX 3QUPOB: TUAPOIU3 (MEXaHU3M KHUCJIOTHOTO M
OCHOBHOTO  KaTaju3a), aMMOHOJIM3,  HepedTepudukanus,  peakiuud ¢
METAJJIOOPTaHUYECKUMU ~ COCAMHEHUSMH, BOCCTAaHOBJEHHWE JO CIUPTOB U
aJbJACTHUIOB.

AHrunpuael. MeToabl TMOMYyYEHUS: JeruapaTanus KUCIOT C [OMOUIBIO
neHrokcuaa ¢ochopa u GTajaeBoro aHruapUAa; alINPOBAHNE COJICH KapOOHOBBIX
KUCJIOT XJopaHruapuaamMu. Peakumu anruapunoB kuciot. Kerensl. [lomyuenwue,
CBOMCTBA M IPUMEHEHHE B KAUECTBE AllUJIUPYIOIIUX areHTOB.

Amuasl. MeToasl MOTYyYEeHUS: allMJIMPOBAHUE aMMHUAaKa U aMUHOB, MUPOJIU3
KapOOKCUJIATOB aMMOHUS, CHHTE3 W3 HUTPWIOB, H30MEPHU3AIUs OKCHUMOB IIO
bexmany. CuHHTE3 UHMKIMYECKMX aMHUIOB - JakTaMoB. CBOWCTBAa: TUIPOJIU3,
BOCCTAaHOBJICHME 10 amuHOB. [lerunaparamusa amugoB. [loHsATHE O CEKCTETHBIX
neperpynnupoBkax: neperpynnupoBku ['opmana u Kypumyca. CrnoxuosdupHas
koHaeHcauss Kugiizena. Mexanusm  peakuuu. IlepekpéctHas KOHAEHCALMs
CIOXHBIX 3(GUPOB ¢ A(UpaMH IIaBEIEBON, YTOJBHOM KHUCIOT WIM C 3(pupamu
apoOMaTUYECKUX KHCJIOT. BHYTpUMOJEKyJsipHAss KOHJEHCAIUsl CJIOXKHBIX 3(PHUPOB
JIBYXOCHOBHBIX KuCJIOT 1o Jlukmany. KoHpeHcanusi KETOHOB CO CJIOKHBIMHU
sadupamu Kak Metoj cuHresa 1,3-mukeToHoB. CHHTE3bl HA OCHOBE alleTOYKCYCHOTO
abpupa W MaJOHOBOTO H(PUPOB: TMONTyYCHHUE KApPOOHOBBIX KHUCIOT U KETOHOB.
ALMIOUHOBAs KOH/JICHCAIUs CJIOKHBIX 3(uUpoB. [Ipumenenue
TPUMETHIIXJIOPCHUIIAHA.

Hutpunel. MeTonbl nonyyeHus: AETHapaTaius aMuI0B KUCIOT (C MOMOUIBIO



P20s5, SOCly, POCI3), ankwinpoBaHue  aMOMJEHTHOTO  ILMAHUI-UOHA
(ucrionb3oBanue Mex(dasHoro katanusa). CBolcTBa HUTPWIOB: THMIPOJIU3,
BOCCTAaHOBJICHHE KOMIUIEKCHBIMU TMAPUIAMU METAJJIOB JO AMUHOB M aJbJACTH]IOB,
B3aMMOJCHCTBUE CO CHOUPTAMH, aMHUHaMHM (CHHTE3 aMUJUHOB), MarHuii- u
JUTUHOPTraHUYECKUMHU COETMHEHUSIMMU.

CuHTE3 U CBOICTBA OPraHMYECKUX MPOU3BOJHBIX YIOJbHON KHCIOTHI —
a¢upoB, xjopahupoB, kapdbamaroB. ['yaHuIuH, €ro OCHOBHOCTh. KCaHTOTEHATHI.
['eTrepokymysieHbI: HW30IMAHATHI (MOMyYeHHUE), KapOOJAMMMHIBI, MX CBOWCTBA W
UCITIOJIb30BaHUE B cuHTe3e. CUHTE3 N30LMAaHATOB.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOTBI. METOJbl CHHTE3a: OKHCIUTEIBHOE
pacUIeVICHHEe  LUKIOAJIKEHOB M IUMKIMYECKUX  KETOHOB,  OKHCIICHHE
NOJIMANKWIOEH30JI0B U KOHACHCUPOBAHHBIX apOMaTHUECKUX COEANHEHUN. [ 1aBHbIE
NpEICTaBUTENIN: IAaBEJeBasi, MAaJOHOBas, SHTapHas, aJUINHOBasd, (QTanenasd,
TepedTraneBas KUCIOThI. [IpoMbIIITIEHHBIE METO/IBI TOJIYUYEHHUS.

Oco0eHHOCTH TOBE/ICHUS LIaBEIEBOM U MAJOHOBOW KHMCIOT. JIM3THUIIOKCAIaT
B CJI0KHO3(UPHON KOHAEHCaluu. JlekapOOKCUIMpOBaHuE MaJIOHOBOM KUCIIOTHI U €€
UCIIOJIb30BaHUE B KOHJEHcalMsIX ¢ anpaeruaamu (Kuesenarens). ManoHoBsIH 3¢up
U CHUHTE3bl Ha €ro OCHOBE: AJIKWIMPOBAaHWE HATPUEBOTO IPOU3BOIHOIO
QIKWITaJOreHuJaMu U akuenTtopamMd  Muxasnsa.  JlexkapOokcuimpoBaHuUe
MPOU3BOJIHBIX MAJOHOBOIO 3(upa B MPUCYTCTBUU HYKIECO(DUIBHOTO KaTalu3aTopa
(meton Kpamuo). AHruapuja SHTApHOM KHUCIOTBI M €ro KOHAEHcaluus C
apoMmatnyeckumu anpaerugamu (Ilepkun). Cykumaumug, N-OpOMCYKIIMHUMU, €r0
IPUMEHEHUE B CHUHTE3€. AJUIMHOBAs KHCIIOTa, €€ MPAKTHUYECKOE NPUMEHEHUE
(naition). BayTpumosnekynsipHas cioxHO3@upHass KoHueHcauusa (uxman).
AuunnonHoBas KoHJeHcalus 3(UpoB AUKApOOHOBBIX KUCJIOT KaK METOJ CHUHTe3a
CPEIHUX IIUKJIOB U MaKpPOLIMKJIIOB.

[IpomblliuieHHBIE METOJBI TIONydeHHs (TaneBodl W TepedTaneBod KHUCIOT,
¢raneBoro anruapuaa. GTaiuMu: MOJydYeHUE, IPUMEHEHUE B CUHTE3€ MEPBUYHBIX
aMUHOB | JIJIs1 co31anus 3amuThl NHa- rpymmer.

o,f-HenpenenbHble  ABYXOCHOBHBIE  KHCJIOTBI, METOABI HUX CHHTE3a:
neruaparauus (3-TUOAPOKCUKWIOT, KOHAeHcauuu llepkuHa (CHMHTE3 KOPHUYHBIX
kucioT) u Kueenarems, peakuuss Butura. CpoiicTBa o,B-HenpenenbHbie
JIBYXOCHOBHBIX KHMCJIOT: PEaKIUu MNPUCOECIUHEHUS 1o JBoMHOM cBsasu C=C
(BKJIFOUast peakiuio Muxass), usoMepusalus MaJeuHoBOM U (hyMapoBON KHUCIOT.
Crepeoxumusi IPUCOEIMHEHUS TaJIOTeHAa M TuApoKcuivMpoBaHus no llpunexaeBy
(nepkucnoTel) U o Barnepy (nepmanrasar).

bpomMo- ¥ wWomoONaKTOHW3aLMA HENpPeNeIbHbIX KapOOHOBBIX KHUCIOT B
OPUCYTCTBUM OCHOBaHUS. MallenHOBBI aHTHAPUI, AaleTUICHIANKapOOHOBas
KHCIIOTa ¥ €€ TUMETUIIOBBIN d(pup Kak AUEHO(IIIHI.

15. HUTPOCOEJUHEHUMA

Amudarryeckue U apoOMaTUYECKUE HUTPOCOEAMHEHHS, UX IOJyYeHUE U3
AIKWITAJIOTEHUI0B  (aMOUJEHTHBIA XapaKTep HUTPUT-UOHA) U HUTPOBAHUEM



apeHoB. CTpoeHue HUTPO-TPYMIbI (ME30Mepusi).

CH-KucnotHocTs U TayTOMepUsi HUTpOAIKaHOB. BoccTaHOBIIEHHME B aMUHBI.
HuTpoHOBBIE KHUCIIOTHI M MPUMEHEHHE MX COJEH B KOHJIEHCAIIUM C allbJIETHAAMU
(Anpu). BoccraHoBneHue HUTPOAPEHOB B KHUCIOM U WIEJIOYHOM  cpene.
[IpomexkyTOUHBIE TTPOYKTHI BOCCTAHOBIIEHUS HUTPOTPYMIbI (HUTPO30COSAMHEHUS,
apWITHAPOKCUIIAMUHBI,  a30KCU-, a30-, TuapazocoeArHeHus). CeleKTUBHOE
BOCCTaHOBJICHUE HUTPOTPYIIITHI B JTUHUTPOAPEHAX. bensuaunoBas
neperpynmnupoBKa.

16. AMUHBI

Knaccudukanus amuHOB. MeTonbl MOMy4YeHHs aMUHOB: AaJKHJIMPOBAaHUE
amMMmuaka u amMuHOB 1o ['opmany, pranmumuaa kamus (I'abpusib), BOCCTaHOBIEHUE
a30TCOAEpKAIIUX TPOU3BOJIHBIX KapOOHWIBHBIX COEIUHEHHN U KapOOHOBBIX
KHUCJIOT, HHUTPOCOEAMHEHUH, HUTpWIOB. [leperpynnupoBku aMuIOB U a3UJ0B
kapooHoBbIX kucioT (I'opmana, Kypuwmyc). BoccraHoBuTEeIbHOE aMUHUpPOBAaHUE
KETOHOB, B TOM uucie no Jleilkapry (B3auMoaeilcTBUE€ KETOHOB € (opMHUATOM
aMMOHUS).

AMuHBI Kak ocHoBaHMs. CpaBHEHHME OCHOBHBIX CBOMCTB aln()aTUUECKUX U
apoMaTHUYECKUX AaMHUHOB. BiusHMEe Ha OCHOBHOCTh AMHUHOB 3aMECTHTENEH B
apoMaTHYeCKOM sifipe. ANKHIMPOBAHWE W AlMJIMPOBAHHWE aMHUHOB. TepMHUYECKOe
pa3NoKeHHE TUAPOKCHIOB TeTpaankuiamMMmMoHus no ['opmany. nentudukanusa u
pa3feneHne TEepPBUYHBIX, BTOPHUYHBIX M TPETHYHBIX aMHUHOB C TOMOIIBIO
oenzoncynbdoxyopuaa (mpoda  XwuncOepra). CynbbamuaHbie Openaparsl.
OxuciaeHne W TaJIOTCHUpPOBaHWE aMUHOB. [lomyueHune W3OHUTPHUIIOB, WX
BOCCTAHOBJICHHE U THIPOJIH3.

Peaktium  25IeKTpOPUIBLHOTO  3aMEIICHHST B OCH30JIbHOM  KOJIBIIC
apoMaTHYeCKUX aMHUHOB: TaJlOTEHUPOBaHUE, CyJIb(UpPOBaHHE, HUTPOBAHUE,
alIIMpoBaHue, GOpMUIIMPOBaHHE. 3alllUTa AMUHOTPYTIIIHI.

B3aumopeiicTBie nepBUYHBIX, BTOPUYHBIX U TPETUUHBIX aTU(PaTHUECKUX U
apoOMaTHUYECKUX aMHUHOB C a30THCTON KUCIOTOM.

17. AMA3OCOEIMHEHUS

ApomaThdeckue aua30COeNUHEeHMs. Peakimu nua30THUPOBAHUS TMEPBUYHBIX
apoOMaTHYECKUX aMHUHOB. YCJIOBUS JUA30THPOBAHUS B 3aBHUCHUMOCTH OT CTPOCHHS
amMuHa. MexaHu3m, npupoia HUTpo3upytomero areita. CTpoeHue U yCTOMYUBOCTD
coimeil nuazonus. Terpadropodbopatel u TekcadTopodocdarsl apeHAHAZOHUS.
CrabunbHble KOBaJeHTHble (OpMbl  auazocoequHeHuil. KucinoTHO-oCHOBHbBIE
paBHOBECHsS C YYacTHEM KaTHOHA apeHAua3oHus. Peakiuum apoMaThuyecKux
JIMA30COEIMHEHH C BBIJIEJICHUEM a30Ta: 3aMEHa JIMa30rPyIIbl Ha THAPOKCHIIbHYIO-,
nuaHo-, murporpynny, ¢grop (Illuman)-, xmop, Opom, non, u Boaopona. CuHTe3
ouapwiioB no ['omOepry. Cunte3 Metajmiooprannueckux coenunenuit (HecmestHoB).

Peaknuu nuazocoearHeHWil 0€3 BBIIEICHUS a30Ta: BOCCTAHOBIIEHHUE [0



apWITHAPa3UHOB, a30COYeTaHHE. A30COYETaHME KaK peakius 3JIEKTPOOUILHOTO
3aMelleHus. A30- M JAMAa30COCTABIISIIONIME, YCJIOBUS COYETaHHWS C aMUHAMHU U
dbenonamu. Azokpacutenu, pH- HHAUKATOPHI.

Peakiuu  HykiaeoQuIbHOrO  3aMelieHuss B OEH30JbHOM  KOJBIIE,
aKTUBHPOBAHHOM JMA30TPYIIION.

JluazomeraH, ero crpoenue (ctpykrypHoe poactBo ¢ N20O). [Tonyuenue uz N-
HUTpo30-N-MetunmoueBunsl.  Peaknus ¢ OH-kucnotamu, KeTOHAMH U
XJIOpaHTHIpUAAMH  KapOOHOBBIX  KHUCJOT. Peakumss ~ Apnara-Alicrepra,
neperpynnupoBKa qua3zokeToHoB (Bonbd).

18 ®EHOJIbI

MeTos! onrydenus (HeHoJI0B U3 apeHCYIb()OKUCTOT (IIETOYHOE TIIABICHHE),
apWIraJIoreHU10B, coseil apenanazonus. llonydyenue gpeHosa B MpOMBIIUIEHHOCTH
U3 KyMoJa.

®cHonbl Kak OH-KHUCIOTHI, BIMSHUE 3aMECTUTENCH Ha KHMCIOTHOCTH
(deHonoB. AMOuAEHTHBIM XapakTep (eHonsaT-uoHoB. C- u  O-aJKuIMpoBaHUE
(denonsToB. [lonyyeHue npoCcThIX U CHOKHBIX 3(PUPOB (HEHONOB.

Peakium 351eKTpo(UIBHOTO 3aMEIICHHs] B apOMaTUYECKOM KOJIbLE (DEHOJIOB:
raJlOr€HUPOBAHHUE, HUTPOBAaHUE, cyibdupoBanue, HUTPO3UPOBAHHE,
ANKWINpOBaHUE, anuinpoBanue, GopmunupoBanue. Oranennsl: GeHondTareut u
bayopectienn. KapOokcunupoBanue 1mienovyHbix cojeil ¢enonmoB mo Kombbe
(monydyeHue caluUuiIOBOM KHUCIOTHI). DopmuinpoBanue ¢eHosoB mo Pelimepy-
Tumany (canumuiioBeiit anpaerun). [Ipespamienue amumiaoBeiX 3QUpoB (HEHOIOB B
auI(EeHONIBI KaK MpUMEP TepMHUECKOM [3,3]-CUrMaTpOITHOM IeperpyrmupoOBKU
(Knsitzen).

[ToHsiTHE O MHOTOATOMHBIX (peHOJIax (MUPOKATEXUH, PE3OPLMH, THAPOXUHOH,
MAPOT A0, (PIOPOTITIOLNH).

Oxucnenue ¢denosoB. IlomydyeHue o- W N-OCH30XMHOHOB, AHTPAXWMHOHA.
Oxucnenue 9,10- auruapokcuaHTpaleHa (aHTPAruAPOXUHOHA) KHUCIOPOAOM Kak
IpUMEP €HOBOW pEeaKIMU: MPOMBIIUICHHOE IMOJIYyYEHUE TMEePEKUCH BOAOPOJA.
APOKCUIIbHBIE PaTUKAIIBI.

XUMHUYECKHE  CBOMCTBA  XMHOHOB:  PEAKLMHU 1,4-ipucoenuuenus,
B3aMMOJCHCTBHE C  TUAPOKCHIAMHHOM, (OTOXMMHUYECKOE  allMJIMPOBAHHUE.
XHWHMUAPOH Kak MpHUMEp KOMIUIEKCA € THepeHocoM 3apsana. CeMHUXUHOH.
Hcnonp3oBanne  TeTpaxjJopOEH30XWHOHA  (XJopaHwia) u  2,3-muxiop-5,6-
nuinanooen3oxunona (DDQ) B kauecTBe OKucHMTENeW MW JIETHAPUPYIOIINX
pEareHToB.

19. IUKJIOAJIKAHBI (AJIMIUKJIBI) 1 UX ITPOU3BOJHBIE

Knaccudukanusa anuuukioB. DHeprus HanpsXKeHUS B alMUUKIAX, €&
KOJIMYECTBEHHAs! OI[EHKAa Ha OCHOBAaHWU CPAaBHEHHUS TEIUIOT 0Opa30BaHUS U TEIJIOT
CrOpaHHsl LUWKJIOAIKAHOB W COOTBETCTBYIOIIHUX AJIKAHOB. THNbI HaNpsOKEHUS B



UKJI0ankaHax (yrjioBoe, TOPCHOHHOE, TPAHCAHHYJSIPHOE) W TOJpa3felieHue
ATMIIMKIIOB HAa MaJible, CPEHUE U MAKPOIIUKIIBI.

CrpoeHne MMKIONpONaHa, IUKIO0yTaHa, NUKIOTICHTaHA W IMKIIOTEKCaHa.
Kongpopmarimonas moaBMXHOCTh IIUKJIONIEHTaHa (TICEBIOBPAIIICHHE).

KoHnpopManimoHHbI# aHATN3 IUKIOTEKCaHa. AKCHAIBHBIC U YKBATOpUAIbHBIC
CBSI3M B  KpecinooOpasHOil  koH(popManuu  mukiIorekcana.  KoHdopmeps
nuKiIorekcana (kpecioBuaHas u  TBUCT-Gopma). KoHdopmaruu MOHO- H
JTN3aMEIICHHBIX TPOU3BOIHBIX IIUKIOTeKCaHa.

Brnusane koH()OpMAITMOHHOTO TOJIOKEHUS (PYHKITMOHAIBHBIX TPYNI Ha WX
PEAKIIMOHHYIO CIIOCOOHOCTh B PEAKIHMSIX 3aMEIICHMsI, OTLICTUICHHUS, OKUCICHHS.
Oco0EeHHOCTH CBOMCTB COCTMHEHHM CO CPETHUM Pa3MEPOM ITUKJIA.

Kongopmarmonsie 0cOOEHHOCTH LIUKIJIOT€KCEHA.

MeToapl cHHTE3a IMKJIONPOIAHa, IUKIOOyTaHa M WX MPOU3BOJIHBIX.
Oco0eHHOCTH XMMUYECKUX CBOMCTB COEAMHEHUN C TPEXWIEHHBIM LUKIOM. CHHTE3
COCIMHEHUN psifia IUKIONEHTaHA M IUKIOTrekcaHa. Peakiuu pacimupeHus: u
Cy)KeHUS 1MKJIa TpU JE3aMHUHHPOBAHUU TMEPBUYHBIX aMHHOB (/leMbsHOB).
CrenuanbHble METOJbl CHUHTE3a COEIMHEHUN CO CpEeIHUM pa3MepoM IHUKJa
(amuioMHOBAs KOHJIGHCAIIMSI, KOHACHCAIUS TUHUTPWIOB, oJuromepusanus 1,3-
OyTraaueHna). bunuknnueckue coeMHEHUsT HAa MpUMEpax LKC- U TPaHC-IEKAITUHOB.
[TonmuuukIMyeckue CoOeIMHEHUsI, CIUpaHbl. 3anpeT bpeara /1 MOCTUKOBBIX CUCTEM
tuna HopOopHeHa. [loHATHE O KapKacHBIX YIJIEBOAOPOJIAX Ha TMpUMepax
aJaMaHTaHa, Ky0aHa, TeTpadapana. [loHaTre o kKaTeHaHax U poTaKCcaHaXx.

20. TETEPOLIMK/IMYECKUE COEAMHEHN A

Knaccudukanus reTepoukiioB, uX poJib B MPUPOJIC U B PA3TUYHBIX 00JIaCTIX
MPOU3BOJICTBA.

[laTuuneHHble TETEPOUUKIBI C OAHUM TrerepoaroMoM: (ypaH, THOQEH,
nuppoa. Cunres u3 1,4- nukapoonusibHbIXx coequHenuit (Ilaans-Kuopp).

ApOMaTUYHOCTh MSATUYJIEHHBIX TETEPOLMKIOB. Peakuuu 31eKTpodUIbHOTO
3aMEIIeHUs B ISTUWICHHBIX apOMAaTHYECKUX TeTEepOIUKIIaX: HUTPOBAHUE,
cyib(pupoBanue, raJIOT€HUPOBAHME, (dbopmMuIIIpOBaHUE, alUIIMPOBAHUE.
OpuenTtanus >aeKTpouiIbHOTO 3amenieHust U e€ oobsicHenue. I[Tuppon xak NH-
kucaoTa. [luppon-kanuit 1 MUppoI-MarHuii TAJIOTEHUBI.

3amura aMUHOTPYMIBL. 3allUTHBIC TPYMIMbL: AaleTUIbHasA, (TalouIbHa,
CYKIIMHOWJIbHAs,,  OCH3WIIOKCUKApOOHWIbHAS,  TPET-OyTHIOKCMKApOOHUIIbHAS.
[Tpumenenue 6eH3o0CynbhoXIOpUIa U OCH3ANBACTHIA IS 3aIIUTHI AMUHOTPYIIITHI
u ee wmomudukanuu. 3ammra  THOJBHOW  Tpynmbl  (OEH3WIbHAs, II-
METOKCUOEH3HIIbHAS ).

VYcnoBusi BBeAEHUS M yAaJ€HUS 3alllUTHBIX TPYMI, YCTOMYMBOCTH HX K
JNEUCTBUIO  Pa3JIMUHBIX  peareHTOB  (KUCIOT, OCHOBaHWM,  OKHUCIIHUTENECH,
BoccTaHoBuTenel u ap.). [loHstue o QoToyaansieMplx 3alUTHBIX TPYINaxX Ha
npumepe 1-(2-autpodennn)stananona-1,2. Ctpareruss MCIOIb30BaHMS 3aIUTHBIX



IpyNI:  TPHHIOWIBL  OPTOTOHAJBLHOW  CTaOWIBHOCTH W MOJYJIHPOBAHHOMN
JIAOWJIBHOCTH.

21. ICTOYHUKU NTHOOPMAIINU ITO OPT AHUYECKON XUMWH

Pedeparuabie xypuaner: PXK Xumwus, Chemical Abstracts. Pacmonoxenue
uHbOpMallMl B OTHX IKypHaJIax, ykKasaTenu. MeToAuka TIOMCKA HYXHON
uHbOpMaIUu.

CripaBoYHHMK 1O METOJAaM CHUHTE3a U CBOMCTBAM OPTraHUYECKUX COCAMHEHHM
“Bellstein”. IlpuHIMIIBI PACIONOXKEHHS MaTepuana B CIPaBOYHHMKE. MeToauKa
MOKMCKa HY>KHOU MH(OpMaIuu.

Ucrounnku undopmaiuu ¢ cetu UHTepHET U JIoKalbHbIE 0a3bl JaHHBIX.

PEKOMEHAYEMAS JIMTEPATYPA

1. PeytoB O.A., Kypu AJL, Byrun K.II. Opranudeckas xumus. M.: BUHOM
Jlabopatopus 3nanwuii, 2005. T. 1, 2004. T. 2, 3, 4.

2. Ia6apos FO.C. Oprannyeckas xumus. T.1, 2. M.: Xumus, 1994.

3. Txoynp [JIx., K. Mumnc XuMusi reTepolMKINYECKUX coenuHeHuit. M.: Mup,

2004. 728 c.

4. KoponbkoB J[.B., Ckopo6oratoB A.I'. OcHOBBI TeopeTUyeckoil XuMuH. M.:
Axanemust, 2004. - 346¢.

5. bakcron UI.P., Pobeprc C.M. BBeneHue B CTEPEOXUMHUIO OpPraHUYECKUX
coenuHeHui. OT MeTaHa 10 Makpomouiekyi. M.: Mup, 2005. - 311c.

Bonpockl BCTYNMTEIBLHOI0 3K3aMEHA 110 OPraHuYeCKOM XUMUM IS
NMOCTYNAKIIMX B ACIUPAHTYPY

1. Ankanbl. ['omonornueckuii psig ankaHoB. [Ipupoma C-C u C-H-cszeit (Sp3-
rubpuiHoe coctosiHue yrieposa). Kondbopmanuu, hopmynsr Hetomena. CBo6oaHO-
paJviKaIbHbIC PEAKIINK AJTKAHOB.

2. Anxensl. Ilpupona ABOIHON CBsI3H (sz-FI/I6pI/II[HOG COCTOSIHUE YTJIEpOa).
Peakruit anekTpodunsHOrO npricoequHenus, Mmexanusm. [IpaBuno MapkoBHHKOBA.
(OxucneHue aaKeHoB).

3. CnocoObl ToOJlydeHHs] ajJKaHOB U  ankeHoB. Howmenknartypa. Ilpumepsr.
CrpykTypHas u reomerpuyeckas uzomepus. [lonrumepusaius aikeHOB.

4. Tumnbl cBsi3e B OpPraHUYECKUX COEIUHEHUAX. TuIbl ruOpuan3anuu opouTaien
atoma yriepona. @Dusnyeckue XapakTEpPUCTHKW CBA3CH: DJHeprusi, HJIMHA,
MOJIIPHOCTh, MOJSAPU3YEMOCTh. MHAYKIIMOHHBIA W Me30MepHbI 3 (EKTHI.
ITpumepsl.

5. Anxunsl. [Ipupona TpoitHOU cBsi3H (SP-TuOpHmHOE cocTostHUE yriaeponaa). C-H-
KHCJIOTHOCTh alleTWIeHA. Peakuuu NnpucoenuHEeHMs (rajoreHoB, XJIOpPOBOJOPOJA,
rugpupoBanue). Peakuust Kyuepoa. (IIpucoeamnHeHue cnupToB, LHUAHUCTOIO



BOZIOpo/ia. Peakiuu ¢ KeToHaMu U aJibJIETUAAMHM ).

6. Ankamuensl. [IpoMbllieHHBIE METOIbI MOJyYeHHs] OyTagueHa M HU30IpeHa.
CaoiicTBa comnpsiKeHHBIX AueHOB: 1,2 u 1,4-npucoeannenue. (JIueHoBbIi CUHTE3).
7. HarypanbHbli W CHHTETHYECKHH Kaydyku. [lonmumepuszanus TUEHOB H €€
MexaHu3M. MoHoMephl. THIBI CHHTETUYECKOTO KaydyKa.

8. Peaknuu HykJI€0(QUIBHOTO 3aMENICHHs] TaJIOreHONPOU3BOIHBIX MPEIAEIbHBIX
yraeBogopoaoB. HykneopunbHOocTh W ocHOBHOCTh. CyOcTpaT ©  peareHr.

Mexanusm: SN1 1 SN2,

9. Teopuss XMMHUYECKOTO CTPOEHUsI OpraHnYecKux coennHeHud A. M. bytieposa.
['omomorus, W3oMepusi, Kiacchl OPraHUYECKUX COCAMHEHHU. [IpUHIUIBI
XUMHYECKONH HOMEHKJIATYPhl Pa3IMYHBIX KIaCCOB.

10. Knaccudukaruss opraHMUeCKUX PEaKIi Mo Tumy (MpUCOSTUHEHHE,

OTIICIJICHUE, 3aMEeIIICHHE), IT0 MexaHu3My (SE, SN, SR, AdN, Ade, AdR). [Tpumepsr
peaKuuid U UX MEXaHU3MOB.

11. Cnuptbl. CriocoObl NOTYYEHUS], TIPOMBIIIIEHHBIE CIIOCOOBI MOTYYEHHsI ITAHOIA,
MeTaHoja. TUMbl XMMHMYECKHUX PpEaKIHUil CHUPTOB: HYKIEO(PUIBHOE 3aMelleHUe
TUAPOKCUIBHOM  TpyNmbl, KHUCIOTHbIE  CBOMCTBA  CIHUPTOB,  OKHCIICHHE,
neruapaTtanus. MHOroaTOMHbIE COUPTHI. DTUJIEHTIIMKOJb, IITULIEPUH (ITOTyYEeHUE U
PUMEHEHUE).

12. Anpmermabl W KeTOHBL. VX TomydyeHWe W3 COUPTOB, HEMPEIACIbHBIX
YIIEBOAOPOJAOB C IOMOIIBI0 MarHMMOpraHudeckux coeauHeHuil. CTpoeHue
KapOoHUNBbHOM  Tpynmnbel.  BzaumopeiictBue ¢ Hykineoduinamu. Peakuuw,
OTIIMYAIOLIME aJbJCTHIbl OT KETOHOB. Peakuuym KOHJIEHCAMM albJIETUIOB U
KETOHOB.

13. OHOOCHOBHBIE MpeielIbHBIC KapOOHOBBIC KUCIOTHI. [IpOMBIIIICHHBIE METO/IbI
cuHTe3a (MpUMEHEHHE YKCYCHOM, MypaBbUHOU KuUcoT). CTpoeHne KapOOKCHIbHON
rpynnbsl. KucioTHOCT, M €€ cuia B 3aBUCHUMOCTHM OT CTPOEHHUs KapOOHOBOM
KUCTOThl. DYHKIMOHAJIbHBIE POU3BOAHBIE OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT U
WX CBOMCTBA.

14. Peakuusa stepudukauuu u e€ mexaHuzM. CroxHble 3(QUPBl MPEaebHbIX
KapOOHOBBIX KHUCJOT, UX CBOWCTBA U NMpuUMeHeHue. KUpbl U UX THAPOTECHU3AIMS.
Opranndeckoe CTEKIIO.

15. Amunbl. OCHOBHBIE M HYKJIEO(DUIIbHBIE CBOMCTBA aMUHOB. CBSI3b CO CTPOCHUEM.
CrepeoxuMusi COETMHEHUN TPEX- U YETHIPEXKOOPAMHUPOBAHHOIO a30Ta. Peaknuun
cojieoOpa3oBaHusl, AJIKWIMPOBaHUA. B3auMojeicTBUE TEPBUYHBIX, BTOPUYHBIX
aMHHOB C a30TUCTOW KUCIIOTOM.

16. Crepeoxumusi ONTHUYECKH AKTUBHBIX COCAMHEHHH. ACHMMETPUYECKUN aTOM
yriaepoaa. DHAaHTHOMEPHI, palleMarsl, JuactepeoMepsl, Me30-popmbl. (Pa3nenenue
paueMaToB Ha ONTUYECKHE aHTUIIOAbI). CTEpEOXUMHUSI MOJIOYHBIX U BUHHBIX KUCIOT.
17. Asnenue Tayromepun. [Ipumepsl. Keto-eHonbHAsA TayTOMEPHS alleTOYKCYCHOTO
spupa. Brigenenue TayToMepHBIX (HOpM, KETOHHBIE M E€HOJIbHBIE PEaKIIHH.
Keronnoe u kuciotrHoe pacuieruienre. (CUHTE3bl Ha OCHOBE all€TOYKCYCHOIO

aupa).



18. Hutpocoenunenus anu@aTuieckoro psijia, u3oMepus, TayTOMepHUs, XUMUYECKUE
CBOICTBA, NPUMEHEHHE.

19. JIByxoCHOBHBIE KapOOHOBBIC KHCIOTHI (HACBHIIICHHBIE W HEHACHIIICHHBIC).
[Tonmyuenue, cBOKCTBA.

20. CrepeoxuMusi COEIUHEHUN aNMUIUKIAYECKOro psga. Buubl wuzomepuun
(reomerpuueckasi, ontuueckas). Kondopmanuu. Teopuss nanpspkenus baitepa u
COBPEMEHHbIE MPEACTABICHUS 00 YCTOMYMBOCTH AUIUKIOB. OCOOEHHOCTH CBOMCTB
ATMLMKINYECKUX YIIIEBOJOPOAOB B 3aBUCUMOCTH OT pa3Mepa LHUKIIA.

21. Apomaruueckue coenuHeHUs. beH3oumHble U HEOCH30HMIHBIE CHCTEMBI.
[TpaBuino Xrokkens. OcCOOEHHOCTH CTPOCHHS U CBOMCTB.

22. Teopusi OpHEHTALlMU B PSAAY apOMATHUECKUX COCNWHEHUN. AKTHUBUPYIOIIMA U
JI€3aKTUBUPYIOIIME OpUeHTaHThl. llpaBuna opueHTanuu. OIEKTPOHHBIE U
cTepudeckue dPPeKThI.

23. denonbl. ATOMHOCTH (heHoJ10B. CriocoObI mojydeHus ¢peHona (IpOMBIIIJICHHbBIE
u nabopatopusie). Kucnotueie cpoiicTBa. Peakinuu ¢ yyacTueM TUAPOKCHIBHOU
IPYIIIBI, ApOMATHYECKOTO KOJIbIIA.

24. Apomartuueckre KapOOHOBBIE KHCJIOTHI — OJHO- W JBYXOCHOBHbIC. BrnusiHue
NPUPOJBl U TIOJIOXKEHUSI 3aMECTUTENIed Ha KOHCTaHThl JUCCOLUMAIMU KHUCIOT.
[IpousBoaHbIE apOMaTHYECKUX KapOOHOBBIX  KHCJIOT, HX TMOJIy4YeHUE U
VICITOJIb30BAHUE.

25. I'erepouuknnyeckue CoOeqMHEHU. PacpoCcTpaHEeHHOCTh B MPUPOJE. 3HAUCHUE
NpOU3BOAHBIX. lIsTHUIIEHHBIE TeTepouuKibl: (ypaH, nuppod, THoeH. JaHHble O
CTpoeHUH. BimsHHME TpHUpOIBI rerepoaroMa HAa CBOWCTBA MOJIEKYJbl. Peakunmn
ANEKTPO(PHIBHOTO 3aMEIICHHS: YCIOBUS U MEXaHU3M. (3HaUY€HUEe MTPOU3BOIHBIX. )
26. IlecTuuneHHble a30TCOAEPKAIINE TETEPOUUKIbl. [lupuauH, XWHOJUH.
HaxoxneHnue B mpupoje, 3HaUeHUE MPOU3BOAHBIX. Peakiuu 351eKTpoQHIBHOTO U
HykiaeopmibHOro 3amenieHus. OCHOBHOCTh U HYKJICOPWIbHOCTH. N-OKHCH
MMUPUJINHA: CTPOCHUE U CBOMCTBA.

27. Apomarnueckue amuHbl. [lomyueHue B MPOMBIIUIEHHOCTH U jJabopaTopuw,
BIIMSHUE TIPUPOJbI M TIOJIOXKEHUS 3aMECTUTENel B SApe Ha OCHOBHOCTH
apoMaTU4YecKux amMuHOB. Peaknum ¢ ydacTueM artoma yriaepoja sapa U
aMUHOTPYMIBL. DIEKTPOPUIHLHOE 3aMEIIeHHE. 3aluTa aMUHOTPYIIIIHIL.

28. Anbaerusipl U KETOHBI apOMaTHYECKOTo psga. Metoasl cuHTe3a. Peakuuu
KOHJIeHCaluu apomMatnueckux anpaeruaoB (Kannunuapo, [lepkuna, OeH3onHOBast U
ap.), ayrookcupamus. OKCHUMBI apOMaTHYECKUX KETOHOB, MEpPErpyriupoBKa
bexmana.

29. Peaknum SN1 THTIA aKHJITAIOTCHUAOB. MEXaHU3M M CTEPCOXUMHUS 3aMEIICHUS.
3aBUCHUMOCTH TIPOIIeCca OT MPUPOJIBI pauKaia U PACTBOPUTETIS.

30. Monocaxapuapl, UX CTepeoXummus. TayToMepusi NUKIMYECKUX U OTKPBITHIX
¢dbop™M B pacTBOpax MOHOCAXapHUIOB, MyTapPOTAIIUSI TITFOKO3BI.

31. Amunbl. OCHOBHOCTb U HYKJICO(PMIHBHOCTh AMHUHOB B 3aBUCUMOCTH OT CTPOCHHUSI.
32. [Iupuaun. OOmui 0030p PeaKIIMOHHON CIIOCOOHOCTH.

33. CtepeoxumMus UKIJIOTeKCaHa U €ro 3aMEIICHHBIX.

34. I'pynmna ¢ypana. [lanasie o ctpoeHru. O630p peakIIMOHHONW CIIOCOOHOCTH.



35. 0,B-HenpenensHbie KapOOHMIBHBIE COeIMHEHUS. Peakiinu ¢ yyactuem
KapOOHHMJIBHOM TPYIIIbI U BHHHJICHOBOM CBSI3H.
36. [IaTudsieHHbIC TETEPOIMKIIBI C IBYMSI aToMaMH a30Ta. CUHTE3 U peakIluu.

37. MexaHu3Mbl SN B STy OKCOCOCTMHEHUH.

38. ®ypdypo:n. Peaknuu ¢ yuacTuem ajpJeruJHON IPyHIbl U F€TEPOKOIIbLIA.

39. AmndaTndeckne aMuHbl. XUMHYECKUE CBOMCTBRA.

40. KeTo-eHOJIbHAS TAYTOMEPHUS.

41.CuHTe3 KUCIOPOACOACPKALIUX TE€TEPOLUKIOB.

42.V3omepus B pAAY aTUIUKINYECKUX COCTUHEHUH.

43.Kymapux (XpoMeH-2-0H), dypan-2-oH, 4-ruipoKCUKyMapuH (4-
THAPOKCUXPOMEH-2-0H). CTpoeHue, TayroMepusi KapOOHUIBHON TPYMIIbI, CBOWCTBA
KAaK JIAKTOHA.

44 TTupuauH, peakiuu SE U SN, MEXaHU3M.

Pa3znen 2. AHAJIUTUYECKAS XUMUSI
BBenenue

[IpeameT aHaNUTUYECKOW XHMMHH, €€ CTPYKTypa; MECTO B CHUCTEME HAYK,
CBA3b C IIPAKTUKOW. 3HAYECHUE AHAJIUTUYECKOW XMMHHM B HAayKe, DKOHOMHUKE H
apyrux cgepax. OCHOBHbIE aHAaJUTUYECKHME MPOOJIEMBI: CHW)KEHHE IMpezelia
OOHapy>K€HHsI; TOBBIIIEHHE TOYHOCTH M  U30MpATENbHOCTH; OOEecreYeHue
AKCIPECCHOCTH; aHaIM3 0€3 pa3pylIeHUs; JOKAJIbHBIA aHaIu3; AUCTAHIMOHHBIM
aHanu3. Buapl aHanmM3a: W30TONHBIM, DIEMEHTHBIM, CTPYKTYPHO-TPYIIIOBOM
(pyHKUMOHANBHBIN), MOJIEKYJSIPHBIA, BEIIECTBEHHBIH, (a30Bblil. XUMUYECKUE,
buznueckue ©  OMOJIOTMUECKHME METOIbl  aHajau3a. Makpo-, MHUKpPO- U
YJIBTPAMHUKPOAHAJIH3.

OcHOBHBIE 3Tambl pa3BUTHSA  aHAIUTHYECKOW XumuH. CoOBpeMEHHOE
COCTOSIHHE M TE€HJECHUMWHU Pa3BUTUS AHAIUTUYECKOM XMMHH: MHCTPYMEHTAIU3ALMS,
aBTOMAaTH3alMs, MaTeMaTU3alusl, MUHHATIOpU3allks, YBEINYEHUE 101U (PU3MUECKUX
METOJ/IOB, MEPEX0]l K MHOTOKOMIIOHEHTHOMY aHaJu3y, CO3[JaHUE CEHCOPOB U TECT-
MeTo0B. HayuHas XUMHKO-aHAIIMTHYECKAs! IMTEpaTypa.

MGTpOJ’IOFI/I‘leCKI’Ie OCHOBbI XHMHUYECCKOI'0 aHAJIN3a

OcCHOBHBIE CTaJMM XUMHUYECKOTO aHajau3za. BbpiOop MeTojna aHaimza U
COCTaBJICHHE CXeM aHaiau3a. AOcCooTHbIE (0€33TaJIOHHBIE) U OTHOCHUTENbHBIE
MeTofbl aHanm3a. OCHOBHBIE METPOJIOTUYECKHE TIOHSATHS W TMPEIACTABJICHUS:
U3MEpEHHe, METOAbl MU CPEACTBAa HW3MEPEHHH, MOTPEITHOCTH. AHAIUTUYECKUN
curHasl u nomexu. O0beM HHPOpMaLMM B aHAIUTHUYECKOM curHaine. CrocoObl
OTIpeeNICHUS COAepKaHU 10 JAHHBIM aHATTUTUUECKUX U3MEPEHUI.

OcCHOBHBIE XapaKTEPUCTUKU METOAAa M METOAMKH aHaju3a: MPaBWIBHOCTh U
BOCITPOU3BOJAUMOCTD, KOI(DPUITMEHT UYBCTBUTEIBHOCTH, TMpeAesl OOHapyKeHUS,



HUKHSISL M BEPXHSISl TPAHULIBI ONIPEACIIIEMbIX COJEPKAHUM.

Knaccudukanusa norpemHoctet ananuza. CUCTEMaTHYECKUE W CiIydyallHbIE
norpemHocTy. [lorpenHocTu oTAEeNbHBIX CTAAU XUMHUYECKOTo aHamu3a. Crocoobl
OILICHKU TPaBUJILHOCTH: MCIOJB30BaHUE CTaHAAPTHBIX 00pa3IoB, METO] J00aBOK,
METOJI BAapbUpPOBAaHUS HABECOK, COINOCTABJICHHE C JAPYTMMH  METOJIaMHU.
CranpapTHbple  00pa3ilbl, WX M3rOTOBJICHUE, aTTeCTallusi U UCIOJIb30BaHUE.
Cratuctuueckass oOpaboTKa pe3yslbTaTOB MW3MEPEHU. 3aKOH HOPMAaJIBHOTO
pacripefiesieHus: cliydailHbIX ommnoOok, t- u F-pacnpenenenus. Cpennee, nucnepcus,
CTaHJapTHOE OTKJIOHeHHe. [IpoBepka THUMOTE3bI HOPMAIBHOCTH, THITOTE3bI
OJTHOPOJHOCTH Pe3yiIbTaTOB m3MepeHuil. CpaBHEHHE TUCTIEPCHH W CPEAHUX JBYX
METOJIOB aHalln3a. PerpecCuoHHbINA aHaIu3.

TpeGoBaHus K METPOJOTUYECKUM XapaKTEPUCTUKAM METOJIOB U METOAWK B
3aBUCUMOCTH OT OOBeKkTa ® Tienu aHanm3a. CrocoObl  TOBBIMICHUS
BOCITPOU3BOIMMOCTH U MIPABUILHOCTH aHAIU3A.

Opranuzanuss 4 METOJIOJIOTHS  METPOJIOTMYECKoro  obecrieueHus
NEATEIbHOCTH aHAIUTUYeCKOW cimykObl. [loBepka ammaparypsl, arTecTanus
HECTAaHJAPTHBIX CPEICTB M3MEPEHUH U METOJMK aHaimmu3a. AKKpEIUTAIHs
nabopaTopuii.

Tunbl XUMHYEeCKHX PeaAKUHHA U MPOLECCOB B AHAJIMTHYECKOH XUMHUU

OCHOBHBIE THIIBI XUMUYECKUX PEAKINN B AHATUTUYECKON XUMUU: KUCIOTHO-
OCHOBHBIE, KOMIUJIEKCOOOpa30BaHUsI, OKUCIEHUS-BOCCTaHOBJIEHUS. lcmonb3yemblie
MPOLIECCHI:  OCaXJCHUE-PACTBOPEHUE,  OKCTpakius, copOuua. KoHCTaHTHI
paBHOBECHUA peakiuii U npoueccoB. COCTOAHUE BEUIECTB B UCATbHBIX U PEAJbHBIX
cucremax. ConbBaranus, MOHU3aUMsA, auccouunanus. [loBeaeHue 3J€KTPOIUTOB U
HEIJIEKTPOJIUTOB B  pacTtBopax. Teopust [lebas-Xrwokkensa. KoaddurmenTs
akTuBHOCTA.  KOHIIEHTpanmoHHbIe  KOHCTaHTBl. OOmas ©u  paBHOBECHAs
KOHIICHTpAIMU. Y CJIOBHBIE KOHCTaHTHI. [ paduyeckoe onucanre paBHOBECUI.

CkopocTh peakuuii B XUMHYECKOM aHaidu3€. DbBBICTpplE W MEIJICHHBIC
peakiuu. @DakTophl, BIUAIONIME HA CKOpocTh. KaramuszaTopbl, HHTUOUTOPHI.
ABTOKaTalIUTHYECKUE peakuuu. WHIyUMpOBAaHHBIE UM COMNPSHKEHHBIC PEAKIUU.
[Tonsitue 00 MHIOYKTOpE, akTOpe, akuenrope. MHaykunoHHbI ¢dakTtop. [Ipumepsl
YCKOPEHUS W 3aMEJICHUS PEAKIUA U TMPOLIECCOB, UCIOJb3YEMbIX B XUMHUYECKOM
aHause.

KucsioTHO-0CcHOBHBIE peaknun. COBpEMEHHbIE MPEICTABICHUS O KUCIOTaxX
n ocHoBaHusax (teopust Jletouca). Teopus bpencrena-Jloypu. KoHcTaHTHI
KUCJIOTHOCTA M OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE CBOWCTBAa PACTBOPUTENIEH.
Koncranra aBronporosn3a. BiusHue npupoasl paCTBOPUTEIIS HA CUITYy KHCJIOTBI U
OCHOBAaHWsI; HUBETUPYIOMUN 1 auddepeHupyommii 3 ekt pacTBOPHUTEIIS.

Bbydepubie pactBopsl u ux coiictBa. bydepnas emxocts . Beruucnenus pH
pacTBOPOB KHUCIOT M OCHOBAHW, MHOTOOCHOBHBIX KHCJIOT M OCHOBAaHUMW, CMECH
KHUCJIOT U OCHOBaHUM.

Peakunu komiuiekcooOpa3oBaHusi. TUIBI KOMIUIEKCHBIX COEIMHEHUM,
UCIIOJB3YEeMbIX B aHAIUTHYECKOM xumuu. Kiiaccudukanus KOMILIEKCHBIX



COEIMHEHUN 1o Xapaxkrepy B3aUMOJEHCTBUSA LEHTPaJIbHbIN WOH
(komIuIeKcOOOpa3oBaTelb) — JUTaHI, 0 OJHOPOJHOCTH JUTAHJIa U LIEHTPAJIBLHOTO
MOHA: BHYTpHUC(EpHbIE KOMIUIEKCHI M HMOHHBIE accolMaThl (BHEIIHEC(EpHbIE
KOMILJIEKCHl W HMOHHBIE TMaphl); OJHOPOAHOJUTAHIHBIE U CMEIIAHOJIUTaH]IHBIE,
noydsiepHpie  (TerepomnojusiiepHble U TroMomnoausnaepHsie).  CBoiicTBa
KOMILUIEKCHBIX COEIMHEHUI, UMEIOIINE AHAIIMTUYECKOE 3HAYEHUE: YCTONYMBOCT,
pacTBOPUMOCTb, OKPACKA, JIETYUECTh.

Crynenuatoe KoMmIuiekcooOpazoBanue. KomuuecTBeHHbIE XapaKTEPUCTHKU
KOMILJIEKCHBIX COEJUHEHUM : KOHCTaHThl YCTOMYMBOCTHU (CTyIEHYaThle U OOIIKE),
byHKIHS 00pa3oBaHUs (cpenuee JUTAHTHOE YUCJIO), byHKIHS
3aKOMIUIEKCOBAaHHOCTH, CTENEHb 00Opa30BaHus KOMIUIEKca. DaKTOpbl, BIUSIOIINE HA
KOMILIEKCOOOpa30BaHue: CTPOEHHUE IIEHTPAIBHOTO aTOMa U JIMTaH 1a, KOHIICHTPAIUs
KOMITOHEHTOB, pH, noHHas cuia pactBopa, reMreparypa. Knaccudukanus

KOMIUIEKCHBIX COCIMHEHMH 110 TEPMOJMHAMUYECKOM M KHHETHYECKOU
YCTOMYUBOCTH.

Bnusnue  xommuiekcooOpa3oBaHUSI Ha  pacTBOPUMOCTb  COEAMHEHUH,
KHCJIOTHO-OCHOBHOE PABHOBECHUE, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN NOTEHIUAI
CUCTEM, CTAaOWJIM3AlMIO PAa3IMYHBIX CTENEHEH OKHUCIIEHUs 3JeMEeHTOB. CrocoObl
MOBBIIIEHUS YYBCTBUTEIBHOCTH W CEJIEKTUBHOCTH AaHajiu3a C HCIOJIb30BaHUEM
KOMIIJIEKCHBIX COCIUHEHU.

OKHCIUTEBHO-BOCCTAHOBUTEIbHbICPEAKIIUN. DJIEKTPOIHBIN MOTEHIUA.
VpaBuenue Hepucra. CrangaptHbeli U GopMalibHbI  noTeHuuan bl. CBs3b
KOHCTaHThl pABHOBECHS CO CTaHAAPTHBIMU MOTeHIManamu. Hamnpasnenue peaknuu
OKUCJIEHUSI W BOCCTAHOBJIEHHA. DakTopbl, BIUAIOINIME HA HaIlpaBJICHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX  peakuuil.  [loHsiTHE O  CMemaHHBIX
NOTEHINAJIaX.

OCHOBHBIE HEOPTaHUYECKUE U OPTaHUYECKUE OKUCIUTEIN U BOCCTAHOBUTEIIH,
NpUMEHSIEMbIE B  aHaiau3e. MeToabl MPEIBAPUTEIIBHOTO  OKUCICHHS U
BOCCTaHOBJIEHUS ONPEAEIISIEMOr0 KOMIIOHEHTA.

IIpoueccsl ocakaeHust M coocakaeHuss. PaBHOBecHE B CUCTEME PAacTBOP -
ocanok. Ocanku u ux cBoiictBa. CxeMa oOpa3oBaHus ocaaka. Kpucramiueckue u
amop(HbIe OcanKu. 3aBUCUMOCTb CTPYKTYpPhl OCaJKa OT €ro WHIWBUIYaJbHBIX
CBOMCTB (pacTBOPUMOCTH, TMOJIIPHOCTH MOJIEKYJ) M YCIOBUH OCaXIEHUS
(KOHIIEHTpALMKU OCAX/IaeMOI0 MOHA U OCAJMTENIs, COJIEBOrO COocTaBa pacteopa, pH,
TeMIepaTyphl). 3aBUCUMOCTh (POPMBI OCaJIKa OT CKOPOCTH 00pa30BaHUs MEPBUYHBIX
yacTull W uX pocra. DakTopbl, BIUAIOIIME HA PACTBOPUMOCTH OCAJKOB:
TeMIiepaTypa, HWOHHasi Cuja, JeWCTBME OJHOMMEHHOIO HOHA, peaKluu
MPOTOHUBALMH, KOMIUIEKCOOOPa30BaHusl, OKUCIICHUA-BOCCTAHOBIIEHUS, CTPYKTYypa U
pa3Mep 4acTull. YCIOBHUS TMOJYYEHUS KPUCTAUIMYECKUX U aMOP(HBIX OCAJKOB.
['omorennoe ocaxaenue. CrapeHue ocaaka. I[IpuyuHBl 3arps3HEHUs Ocajka
(coBmecTHOE OCaXK/JEHUE, COOCaXJICHHE, MOCJIEYIOLIEE OCAXKJICHUE).
Knaccudukanuss pasinyHbIX BHUAOB COOCaXJeHUs (aacopOuusi, OKKIIO3u,
uzomop¢pusm). [lonoxurensHoe U OTPULIATENILHOE 3HAYCHHE SIBJICHHSI COOCAXKICHUS
B aHAJIN3E.



Opranuyeckue peareHTbl B XMMHYE€CKOM aHaIHM3e

OyHKUMOHANIBbHO-aHANUTHUEeCkue rpynnbl  (PAI). Bimsgaue npupossl,
pacrionoxxenuss @AL', crepeoxumMun MOJIEKYJI PEareHTa Ha €ro B3auMOJIEHCTBHE C
HEOPraHWYECKMMHU MOHaMU. BnusiHue o01mel CTpyKTypbl OPraHUYeCKUX pearcHTOB
HA UX CBOWCTBA.

Hcnonp30BaHne TEOpHUHM aHANOTUA M «MATKUX» M <GKECTKHX» KHUCIOT H
OCHOBAHMM 17151 OOBSCHEHUI JEHCTBUS OPraHUYECKUX PEAr€HTOB.

OCHOBHbBIE THUINBI COEIUHEHUH, OOpa3yeMbIX C YYaCTHEM OPraHUYECKUX
peareHTOB. XeaTbl, BHYTPUKOMILJIEKCHBIE COeIMHEHMsI. DAaKTOPBI, ONPENEISIOIINE
YCTOWUYMBOCTh XE€JATOB: XapaKTEp CBA3M METAJUI-JIMIaHM, pasMep LUKIA, YUCIIO
LIUKJIOB.

Baxkneliye opraHuyecKue peareHThbl, IPUMEHSAEMbIE Ui OOHApyXEeHUs U
ONPENEIICHUs] HMOHOB METAJUIOB, JUIi MAacCKUpOBaHUSA U JIEMacCKUpOBaHU,
paszencHus.

B03MOXHOCTH HCHOJNB30BAHUS OPraHUYECKUX PEAarcHTOB B Pa3JIMYHBIX
METOAX aHaJIN3a.

MeToabl 00HAPYKEHUS U UIACHTUPUKATTAT

3agaun W BBIOOp MeTOAAa OOHApYyXEHUss W UACHTU(UKAIUU XHUMHYECKUX
coenuHenuid. Wnentudukanus aroMoB, HOHOB U BemiecTB. JpoOHBIT U
cUCTeMaTH4eCKuil aHanu3. OU3NYECKre METOJbl OOHAPYKEHUS U UJCHTUPUKAIIUU
HEOPTaHUYECKUX M OPraHMYEeCKUX BEHIECTB. MUKpPOKPUCTAILUIOCKONYECKUN
aHaJIN3, TUPOXUMUYECKUN aHan3 (OKpalIMBaHUe IJIaMEHU, BO3TOHKA, 00pa3oBaHue
MIEPJIOB). KanenbHbiit aHaJIN3. AHanu3 pacTupaHuem IIOPOIIKOB.
XpomaTtorpapudyeckue  METOJbl ~ KAa4eCTBEHHOTO  aHalM3a.  DKCIPECCHBIN
KAQUEeCTBEHHbI aHAIM3 B 3aBOACKUX M TOJEBBIX YycinoBusx. Ilpumepsl
MPAKTUYECKOTO MTPUMEHEHUSI METOI0B OOHAPYKEHHUSI.

MeTtoab! Bblie/IeHUS, Pa3Ae/IeHUs] U KOHIEHTPUPOBAHUA

OcCHOBHBIE METOJBI pPa3lEeleHUs] W KOHILIEHTPUPOBAHWS, HUX pOJb B
XUMU4ecKoM aHainze. CoueTraHue METOJOB PA3ACICHHUS W KOHLUEHTPUPOBAaHHUS C
METOJaMU  ONpEJeNieHusl; TUOpuaHbIe MeToAbl. Pa3neneHue CoOmocTaBUMBIX
KOJIMYECTB  3JIEMEHTOB U  OTAEJEHHWE MalbIX KOJMWYECTB OT  OOJIbLIMX.
OpHocTyneH4yaTsle W MHOTIOCTYIIEHYaTble IPOILECCHl pasneneHus. KOHCTaHTHI
pacnpenenenusi.  Koadpduument  pacnpenenenus.  CreneHb  M3BICUEHUS.
Koaddumment paznenenus. KoadduimeHT KoHIIEHTpUpOBaHUSL.

Metoabl IKCTpakuuM. TeopeTMdecKne OCHOBBI  METOJOB.  3aKOH
pacnpenenenusa. Knaccudukamnuss  SKCTpaKIMOHHBIX — mpoueccoB.  CKoOpocTb
DKCTpakuu.  TUlbl  DKCTPAKUMOHHBIX  CUCTEM.  YCIOBUSA  DKCTPAKLHU
HEOPraHWYECKUX H OPraHuYeCcKux coenuHeHu. Peskcrpakuus. Ilpupoma wu
XapaKTEePUCTUKA DKCTPATCHTOB.

Pa3neneHne »51eMEHTOB METOAOM OJKCTpakuuu. (OCHOBHBIE OPraHHYECKHE



peareHTbl, HCIMOJb3yEMbIE MJI pa3/lelieHUus 53JIEMEHTOB METOJOM HKCTPaKIIMH.
CenekTHUBHOE  pa3felieHHE DJIEMEHTOB  METOJIOM  MoAOOopa  OpraHUYEeCKHX
pactBoputelne, usmeHeHus: pH BogHoOU ¢da3bl, MACKUPOBAHUS U JEMACKHUPOBAHUA.
[TpubopsI 17151 HIKCTPAKIIUH.

MeTtoabl ocaxkieHusi M coocaxaeHus. [IpuMeHeHuEe HEOpraHUYECKUX H
OpraHMYEeCKUX peareHToB i ocaxiaeHus. CrocoObl pa3fesieHus MTyTeM
YCTaHOBJICHHSI Pa3IMYHbIX 3HaUeHU pH, 00pa3oBaHusi KOMIUIEKCHBIX COEIMHEHUN
U TPUMEHEHUS OKHUCJIUTEIBHO -BOCCTAHOBHUTENBHBIX peakiui. ['pymnmosbie
peareHTbl U TNpeabsBIIeMble K HUM  TpeOoBaHuMsl.  XapaKTepUCTUKHU
MaJOpaCTBOPUMBIX COCIWHEHUN, HAmMOOJee YacTO WCIOJIb3YEMBIX B aHAJIHU3E.
KoHlleHTprpOoBaHUE MUKPOIJIEMEHTOB COOCAXKIICHHEM Ha HEOPraHUYeCKUX U
OpPTraHUYECKUX HOCUTEIISIX (KOJJIEKTOPax).

Jpyrue Meroabl . DJIEKTPOXUMHUYECKHE METO/bl. OTroHka (AMCTUILISIIMS,
BO3TOHKA). 30HHAs IJIaBKa.

XpomaTtorpapuyeckue MeTOAbI AHAJIU3A

Onpenenenue xpomartorpaduu. IloHsATHE O MOABMKHOM M HEMOABUXKHOU
¢dazax. Knaccudukanus MeTOJOB IO arperaTHOMY COCTOSIHMIO TMOJBH)KHOM U
HEMOABW)XHOU (pa3, M0 MEXaHU3MY pa3JIeJIeHus], 10 TEXHUKE BhIMOIHEHUS. CriocoObl
NOJIy4eHUs] XpomaTorpamMm  ((PpOHTaIbHBIM, BBITECHUTEIbHBIA, AIFOEHTHBIN).
OcHOBHBIE MapaMeTpbl XxpoMarorpaMMmbl . OCHOBHOE ypaBHEHHE XpoMaTorpaduu.
CenexTuBHOCTh U 3()PEKTUBHOCTH XPOMATOrpaPHUUECKOro pasieseHus. Teopus
TEOpeTHUeCKuX Tapenok. Kunetnueckas Tteopus. PaspemeHue kak ¢akTop
ONTHUMM3ALUN Xpomarorpaguyeckoro nporecca. KauecTBeHHBIN U
KOJIMYECTBEHHBIN XpoMaTorpaduueckuii aHaims.

I'azoBasi xpomaTorpadus, ['azo-agcopounonnas (raso-reepaodasnas) u
ra3o-KujaKoctHas xpomarorpagpusi . CopOEHTBI U1 HOCUTEH, TPEOOBAHUS K HUM.
MexanusMm pazaenenus. Cxema razoBoro xpomarorpada. Komnonku. Jletektopsl, ux
YYBCTBUTEIBHOCTb M CENEKTUBHOCTh. O0JIaCTH NPUMEHEHUS Ta30BOM
xpomaTorpaduu.

KunkoctHas  xpomarorpadus.Bunasl  kuakocTHOW — xpomaTtorpadum.
[IpeumyiiectBa BbICOKOI(PPEKTUBHON KUIKOCTHOM xpomartorpaduu (BIXKX).
Cxema xwuakoctHoro xpomatorpada. Hacocel, kosoHkH. OCHOBHBIE THIIbI
J€TEKTOPOB, UX YYBCTBUTEIILHOCTh U CEJIEKTUBHOCTb.

AlcopOuMOHHAS KUAKOCTHasE Xxpomartorpadus.HopmanbHo-(ha3oBblii U
oOparieHHO-(a30BbIi BapuaHThl. [lonspHBIC W HEMOJIAPHBIC HETOABIKHBIE (pa3bl U
OPUHIMIBL WX BbIOOpa. MoauduimpoBanHple CUJIMKAredn Kak COPOCHTHI.
[ToxBmxHBIC (ha3bl M MPUHIUIIBI UX BBIOOpa. O0IaCTH MPUMEHEHHS aICOPOITMOHHON
KUJIKOCTHOM XpomaTorpadum.

HNonooomennasi xpomarorpadusi. CrtpoeHue u  (HUBUKO-XUMHYECKUE
CBOICTBa MOHOOOMEHHUKOB. NoHOOOMEHHOE paBHOBecHE. CeleKTUBHOCTh HOHHOTO
obMmeHa u (aktopsl ero ompenenstonme. O0IaCTH MPUMEHEHUST UOHOOOMEHHOMN
xpoMarorpadpuu. HMonHass xpomartorpadus Kak BapUaHT BBICOKOI(DPEKTUBHOM
MOHOOOMeHHOUM XxpomaTtorpaduu. OcoOEHHOCTU CTPOEHHUS U CBOMCTBA COPOEHTOB




Uis WOHHOW Xpomarorpaduu. OJHOKOJIOHOYHAsT M JIBYXKOJIOHOYHAsi HMOHHAas
xpomarorpadus, HUX MpeuMylLlecTBa W HENOCTaTKU. MoHoxpomarorpaduueckoe
ONpe/iesieHue KAaTUOHOB W aHMOHOB. MoH-mapHas u©  JMraHzooOMeHHas
xpomarorpagus. O6mue npuHuunsel. [logBuxHble 1 HenoABMKHBIE (a3bl. O0nacTu
IIPUMEHEHUS.

JKCK/IK3HOHHAsE  xpomartorpadpusa. OOmue  OpUHLUIBL  METOoJA.
[TonBukHple U HemoABHKHBIE QaTbl. OCOOCHHOCTM MEXaHHW3Ma pa3JeCHHUS.
OnpenenseMble BEMECTBA U 00JaCTH NPUMEHEHHSI METO/IA.

InockoctHas xpomatorpadus. OOmue npuHIUNG pazaeneHus. Crnocoos!
MOJIYYEHHS TUIOCKOCTHBIX XPOMATOrpaMM (BOCXOJSIINNA, HUCXOIAIIUNA, KPYyTOBOMH,
JIBYMEpHBIA).  PeareHTel  1ns  mposiBIeHHs — XpomaTorpamMm.  bymaxkHas
xpomatorpadus. Mexanusmsl pazaenenus. [loasmxkneie ¢aspl. [lpenmymiecta u
HefocTaTku. ToHKocToMHas XxpomaTorpadus. Mexanusmel pasaeiacHusi. CopOeHTHI
U HOJBMXKHBIE (a3bl. O6nacTu NPUMEHEHUS.

I'paBuMeTpryecKuii METO AHAJIN3A

CymHOCTh T'pPaBUMETPUYECKOTO AHAIN3a, IPEUMYLIECTBA WM HEAOCTATKU
Metona. [IpsiMblie 1 KOCBEHHBIE METOABI ONpeeicHUsA. BaxkHele OpraHndecKue u
Heopranuyeckue ocagurend. OOmas cxema onpeneneHuil. TpeboBanus k
OCAKJIAaeMON W rpaBuMeTpudeckoil (opmam. M3meHeHuss cocraBa ocajaka MpH
BBICYIIIMBAHUM UIPOKadMBaHUU. [lorpemHocT B TpaBUMETPUUYECKOM aHaJM3eE.
TepMorpaBUMETPUUECKUIN aHAIINS.

AHanuTtnueckre Becbl. UyBCTBUTEIBHOCTh BECOB M €€ MAaTeMaTHYECKOE
BbIpakeHre. DakTopbl, BIUAIOIIME HA TOYHOCTh B3BEIIMBaHUS. TeXHHKa
B3BECILINBAHUS.

[TpuMepbl MPaKTUYECKOTO MPUMEHEHHUS TPABUMETPUUYECKOT0 METOAA aHAIU3A.
OnpeneneHue >I€MEHTOB B BUAE OKCHAOB. OmnpeAesneHUEe KalblUs U MarHusl.
Onpenenenue cepbl, raJJor€eHOB B HEOPTaHUYECKUX U OPTAHUYECKUX COCIMHEHUSIX.
Paznuunbie  meroawl  ompeneneHus ¢gochopa u  kpemHusa. l[IpumeHenue
OpraHUYECKUX PEareHTOB JIJIsl ONpEACICHUSI HUKENSl, KOOaIbTa, IIMHKA U MarHusl.

TuTpumerpuyeckne MeTobl AaHAIU3A

Meronbl TuUTpuMeTpuueckoro aHammza. Krnaccuduxarnusa. TpeboBanws,
OpeabsSBiIsieMble K  pEaKIMd B TUTPUMETPUYECKOM  aHaimu3e.  Buabl
TUTPUMETPUUECKUX OMpEEICHUI: MnpsaMoe, oOpaTHOE, KOCBEHHOE THTPOBAHUE.
CriocoObl  BhIp@KEHUs KOHIICHTpAIMHd pPAcTBOPOB B TUTPHUMETPUU. DKBHUBAJICHT.
MomnsipHass Macca JKBHBaJeHTa. l[lepBHUYHBIC CTaHAApTHI, TPEOOBAaHUS K HUM.
®dukcaHanel. Bropuunele craHmaptel. Buaesl KpuBbIX TuTpoBaHHMSA. (CKadok
TATpOBaHUSA. TOYKa OSKBHUBAJCHTHOCTM W KOHEYHAs TOYKAa THTPOBAHUA.
ABTOMaTHYECKHE TUTPATOPHI.

KuciaoTrHo-ocHoBHOe THTpoBaHue. IlocTpoeHHE KPHWBBIX THUTPOBAHMS.
BrnusHue BeMMYMHBI KOHCTAHT KHCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIGHTPAITUU
KHCIIOT WIM OCHOBAaHUMN, TEMIIEpaTypbl, HOHHOW CHUJIBI Ha BEIMYMHY CKadka Ha
KpUBOW TUTpoBaHUS. KHCIOTHO-OCHOBHOE THUTPOBAaHHE B HEBOJHBIX Cpefax.



KucnotHo-ocHOBHBIE MHAMKATOPHI. [lorpemHOCTH TUTPOBaHUS MPHU ONpPEIETICHUU
CWJIbHBIX U CJIA0BIX KUCIOT U OCHOBAHUM, CMECEN KUCIOT U OCHOBaHUM.

[Ipumepsl NpakTUYECKOTO TpuUMeHeHus. llepBuuHbIe CTaHAAPTHI IS
YCTaHOBJICHHSI KOHIEHTPAIIMK PACTBOPOB KHUCJIOT U OcHOBaHUMU. [IpurortoBnenue u
CTaHJapTU3alMs PAaCTBOPOB COJISIHOM KUCIIOTHI M THIIPOKCUIA HATpusi. TUTpOBaHHE
KHCJIOT, OCHOBaHHM, cMecell KHCJIOT M CcMeceid OCHOBaHMM. AHaJIHM3 cMeceH
kapOoHata ¥ THUApoKapOOHaTa HaTpusi, KapOoHaTa MW THAPOKCHUIA HATpHS.
Onpenenenne aszota mo Meromay Kbeenmpmamss W coed aMMOHHUS TPSMBIM |
KOCBEHHBIM MeToaamu. OnpeiesieHue HUTPATOB U HUTPHUTOB.

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHOEe THUTpoBaHue. [locTpoeHne KpUBBIX
TuTpoBaHusl. DaKTOPHI, BIUSIONINE HA BEIWYMHY CKadykKa HAa KPUBOW THUTPOBAHMS:
KOHIIEHTpAIUsl MOHOB BOJI0pPOJia, 00pa30BaHHE KOMILIEKCOB M MajOpacTBOPHUMBIX
COCIMHEHUI, MOHHAs cuia, TemnepaTrypa. CocoObl onpeaeeHuss KOHEUHOM TOUKHU
TUTPOBAHUS; UHAMKATOPHI. [lorpenHOCTH TUTPOBAHMUS.

MeTtonbt OKHUCJIUTEIHHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHMUS.
[Tepmanranatometpus. Omnpenenenue sxene3a (I1), mapranma (1), oxcamaros,
NEepoKCHUIa BOJIOPOa, HUTPUTOB.

Nopomerpuss u uomumerpus. CucremMa HMOJ-MOAUJ] KaK OKHUCIUTEIb WIH
BOCCTaHOBUTENb. OnpesiesieHHe apceHUToB, apceHaro, skeneza (1), memu (1),
raJIOTeHUI-MOHOB, MEPOKCUIOB, KUCIOT. OnpeneneHnue BoAbl U (GYyHKIIMOHATBHBIX
TPYIIT OPTaHUICCKUX COCTUHEHUH.

buxpomaromerpus. Onpenenenne xenesa (I1), ypana(lV). bpomatomerpus,
IEPUMETPHsI, BAaHAATOMETPHsI, TUTAHOMETpHs, XpomomeTrpus. [lepBuuHble u
BTOpPHYHBIE CTaHmapThl. HWHmukatopel. OnpencieHne HEOPTaHWYECKHX |
OPraHUYECKUX COCAUHCHUMU.

OcagurenbHoe TuTpoBanue. Iloctpoenne kpuBblx TUTpoBaHUs. CrocoObI
OOHapy>KeHHUsI KOHEYHOW TOYKM THUTPOBaHUS, WHAUKATOpHl. [lorpemHocTu
TUTpoBaHus. [IpruMepbl MPakTUIECKOTO MPUMEHEHHUS.

Kommiiekcomerpuyeckoe tTutpoBanue. Heopranuueckre m opraHuydeckue
TUTPaAHTHI B KOMIUIEKcOMeTpuH. Vcrnonp30BaHre aMUHOTOIUKAPOOHOBBIX KUCIIOT B
KoMIIeKcoHomeTpur. [locTpoeHne KpHUBBIX THUTPOBaHHSA. MeETalJIOXPOMHbBIE
WHUKATOPHI U TpeOOBaHUs, MPEAbsIBIsieMble K HUM. BaxkHeire yHuBepcaibHbIe U
cnerupuueckue METAJTIOXPOMHBIE WHIUKATOPBI. Crioco6b1
KOMIUIEKCOHOMETPUYECKOTO ~ TUTPOBAHMA:  MpsiMOe, O0OpaTHOE, KOCBEHHOE.
CenekTMBHOCTh TUTPOBAaHUS W CIOCOOBI e¢  TmoBbIMIeHHUS. [lorpemHocTu
TUTPOBAHMUS.

[Tpumepsl mpakTHUdeckoro mnpuMeHeHUs. OmnpeneicHue Kallblusl, MarHwus,
Keresa, alFOMHHMS, MEHU, IIMHKA B PacTBOpPax YUCTBIX COJICH W MPHU COBMECTHOM
TIPUCYTCTBHH.

Jlpyrue TUTPUMETPUYECKHE MeTOAbl AaHaJu3a. TepMoMeTpuyecKoe,
paaroMmerpudeckoe TuTpoBanue. CylHOCTh METOJIOB.

Kunerndyeckue MeToabl aHAJIHU3A
CyIlIHOCTh KMHETUYECKHUX METOAOB. KaTtaliuTuyeckuidi M HEKaTAIMTUYECKUN



BApUAHThl KHHETUYECKUX METOJIOB; UX UYBCTBUTEIHLHOCTh U CEIIEKTUBHOCTH. THIIbI
UCIIOJIb3YEMbIX KaTaJUTUYECKUX M HEKATAIMTHUUYECKUX pEeaKlMid: OKHUCIICHHUS-
BOCCTaHOBJICHHS, OOMEHA JIMTAHJO0B B KOMILJIEKCAX, MPEBPAIICHUS OPraHUYeCKHX
coenuHeHu, Qoroxumuueckue U  (pepMeHTatuBHBIEe peakuuu. CrocoObl
OTIpEJICIICHNs] KOHIIGHTpAllMM 1O JaHHBIM KHHETHYECKHX Hu3MepeHui. [Ipumepsi
MPaKTUYECKOTO MPUMEHEHUS.

BJICKTPOXI/IMH‘ICCKI/IC METOJAbI aHaAJ/JIN3a
O6HIaH XAPAKTCPUCTHKA JJIICKTPOXUMHYCCKHUX MCTOIOB. KJIaCCI/I(bI/IKaHI/ISI.
BJIGKTpOXI/IMH‘{eCKI/Ie STYCUKH. I/IHI[I/IKaTOpHHﬁ QJICKTpOA M 3JICKTPOJ CPABHCHUA.
PaBHOBECHBIE U HCPABHOBCCHBIC  JJICKTPOXUMHUYCCKUC CHUCTCMEI. HBJ’ICHI/IH,
BO3ZHUKAIOIIUEC IIpHU IIPOTCKAHUKU TOKaA (OMI/I‘-ICCKOC MMagCHUC HAIIPSIKCHUA,
KOHIOCHTPAIIMOHHAA N KHHCTHYCCKAsA nonapnsauml). HOJIHpI/IBaHI/IOHHble KPUBBIC U
HX HUCIIOJIB30BAHHUC B PA3JINMYHLIX JJICKTPOXHUMHUUYCCKHUX MCTOJAX.

IHorenunomerpus

IIpsamas norenuumomerpusi. 3mepenne mnoteHuuana. OOpaTtumeie U
HEOOpaTUMbIE  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CHCTEMBbI. MHAMKATOpHBIE
anekrponabl. Honomerpus. Kiaccuukanys  HMOHCENEKTUBHBIX — 3JIEKTPOAOB:
3JIEKTPOJIbl C TOMOT'€HHBIMU U T€TEPOr€HHBIMU KPUCTAJUIMUECKUMU MeMOpaHaMu,
CTEKJISIHHBIE AJIEKTPOJIbI, 3JIEKTPOJbl C MOABUKHBIMU HOCUTEISIMHU, (EPMEHTHBIE U
ra30uyBCTBUTENIbHbIE  3JEKTPOJbL.  ONEeKTpoaHas  (QyHKuus, Kod(pduuueHT
CEJIEKTUBHOCTH, BPEMs OTKJIMKA.

[IprmMepbl NpakTU4YECKOro NpuMEHEHHsT HoHomeTpuu. Onpenenenue pH,
MOHOB LIEJOYHBIX METAJUIOB, FaJOT€HUI-HOHOB.

IHoreHuuoMeTpHYecKoe  TUTPOBAHHE. N3mMeHeHne  3IEKTPOIHOTO
NOTEeHIMaNIa B mpouecce TUTpoBaHHs. CrocoObl OOHApyX eHUsT KOHEYHOW TOYKHU
TATpoBaHMs. lcmonmp30oBaHWE  peakMil  KUCIOTHO-OCHOBHBIX,  OCaKICHUS,
KOMIUIEKCOOOpa30BaHus, OKHCIIEHUS-BOCCTAHOBJICHUs. [IpuMepsl MpakTHUYECKOTro
npuMmeHeHusi. TurpoBanue ¢GocpopHOi, cMecel COJITHOW M a30THOM, COJISTHOW U
YKCYCHOM KHCJIOT B BOJHO-OpraHM4eckux cpenax. OrmnpenerneHne HOIUIOB U
XJIOpUIOB TIPU COBMECTHOM IHPUCYTCTBUHU. VICronb30BaHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOTO TUTPOBAHUS UIA OIPENECICHUS HOHOB METAJLUIOB pPa3HBIX
CTEIIEHEW OKUCIICHUS.

KyJsionomerpus

Teopernyeckue ocHOBbl MeToma. CmocoObl OmpenerneHus KOJIMYeCTBa
anekTpuuectBa. llpsiMasgs KyJlOHOMETpUS M KOCBEHHas (KYJIOHOMETPUYECKOE
TuTpoBanue). KylnoHoMeTpus Mmpu MOCTOSHHOM TOKE M MOCTOSSHHOM IMOTEHIIHMAJIE.
BHenHsis 1 BHYTpPEHHSS] T€Hepalusl KyJOHOMETPUUECKOTO TUTpaHTa. TuTpoBaHue
ANEKTPOAKTUBHBIX M JJICKTPOHEAKTHUBHBIX KOMIIOHEHTOB. OmpeseieHue KOHEUHOU
TOYKUA TUTpoBaHUA. [IpeuMyIniecTBa U OrpaHUYEHUs] METO/IA KYJIOHOMETPHUUYECKOTO
TUTPOBAHMS IO CPABHEHUIO C APYTUMU TUTPUMETPUUECKUMU METOIaMH.

[Ipumepsl npakTHueckoro npuMeHeHus. OmnpenereHue MajblX KOJIUYECTB



KHCJIOT U OCHOBaHI/If/’I, OKHCJIHUTENICH U BOCCTAHOBUTEJICH.

BoabsTamnepomerpus

Knaccudukanus BonbTaMIepoMeTpuueckux MeTonoB. IlpemmymiectBa u
HEJIOCTAaTKHU PTYTHOTO 3eKTpoa. I Ipumenenue tBepapix anexkrponos. [lonyyenue n
XapaKkTepUCTUKA BOJBTAMIIEPHOW KpUBOM. KOHIEHCATOPHBIM, MUIPALMOHHBIN,
mud¢ysuonnbit  Toku. Ilpemenvubiii  auddysuonnsiit  Tok. Ilomsporpadus.
VYpauenue WnpkoBuua. YpaBHeHue mnossporpadudeckoir BoiHbl MnbkoBuua-
I'eiipoBckoro. IloreHnman moayBosHbBL. DakTOppl, BIUSAIOIIME HAa BEIUYUHY
NOTEHIMAIA IOIXYBOJIHBL. COBpPEMEHHBIE BHJIBI BOJIBTAMIIEPOMETPUM: NpsMas U
WHBEPCUOHHAs, IIEPEMEHHOTOKOBAs; XPOHOAMIIEPOMETPHUS C JIMHEHHON pa3BEepTKON
(ocuumnorpadusi). [IpenmyiecTBa 1 OrpaHUYEHUS 110 CPABHEHUIO C KIACCHUYECKOM
nossiporpaguei.

Awmniepomerpuueckoe TuTpoBanue. CymHocTsh Merona. WHIMKaTopHBIE
ANEKTPObl. BpIOOp MOTEeHLIMANIa HHAMKATOPHOTO AJIEKTpoAa. AMIEPOMETPUUYECKOE
TUTPOBAaHUE C OJHUM M JBYMs MOJISIPU30BAHHBIMH AJIEKTpOoJaMu. Buabl KpuBBIX
TuTpoBaHus. [IpuMepbl NMPaKTUYECKOrO NPUMEHEHUS BOJBTAMIIEPOMETPUYECKHUX
METOJI0B M aMIlepOMEeTpuuYeckoro TUTpoBaHus. CHaTHE U pacmM@ppoBKa
MOJISIPOTPaMMBl - MTHAMBUIYAIBHOTO JENOJIsIpU3aTOpa - HOHA Mertaima. CHsATHe
nosisiporpaduueckoro cnekrpa. OmnpeneneHre KOHUEHTPAlMU BEIIECTB METOJA0M
IpalyupOBOYHOrO rpauka U METOAOM J0OABOK C MCHOJIb30BAHUEM KIIACCHYECKOM,
ocuusuiorpapu4eckoi, IepeMeHHOTOKOBOM BOJIbT-aMIIEPOMETPHH.

Jlpyrue 3JieKTpOXMMHYECKHE MeTOAbI AHAJIN3a

Oobmas XapaKTEpUCTHUKA AIEKTPOTPABUMETPUYECKUX METO/IOB.
DIIEKTPONIPOBOJHOCTD pacTBOPOB U IPUHIUIIBI KOHJTYKTOMETPHH.
XPpOHOMOTEHIMOMETPHUSI -  BOJBTAMIIEPOMETPUSI MPU  TMOCTOSIHHOM  TOKE.

[IpakTUeCKO€ MPUMEHEHUE METOOB.
CpaBHUTENbHAS XapaKTEPUCTUKA YYBCTBUTEIHBHOCTH M H30MPATEIHLHOCTH,
o0nacTeil MPUMEHEHHUSI DJIEKTPOXUMHUYECKUX METOIOB.

CrekTpocKonuYeCKue MeTOAbl AaHAJIHU3A

CrexTp 3JIEKTPOMarHUTHOTO M3JIy4eHHs (3HEprusi, crocoObl €€ BhIPAXKEHUS;
TEPMHUHBI, CAMBOJIbI M €IMHULBI SHEPTUU U3TyUYCHHUS; TUANa30Hbl U3TyYEHHUS, THIIbI
HHEPreTUYeCKUx nepexoaoB). OCHOBHBIE THIIBI B3aUMOJEHCTBUS BEILECTBA C
U3IyYEHUEM: SMHUCCUS (TEIJIOBasl, JIIOMUHECLIEHLINSA), IOIJIOLIEHUE, DPAaCCESHHUE.
Knaccudukanuss CrnekTpocKONMUYECKUX METoAoB mo sHepruu. Kiaccuduxarms
CHeKTpOCKOINYECKUX METOA0B HA OCHOBE CHEKTPA JIEKTPOMAarHUTHOTO U3ITy4YEHHUS
(aTomMHas1, MOJIEKYJIsIpHast, a0COPOLIMOHHAs!, SMUCCUOHHAS CIIEKTPOCKOIIH).

Crnektpel atomMoB. OCHOBHBIE M BO30YXKIEHHBIE COCTOSIHUSI aTOMOB,
XapaKTePUCTUKHU COCTOSIHUNA. DHepreTudyeckue nepexoasl. [Ipasuna oréopa. 3akoHbI
UCIIyCKaHUsl W TIOIVIOIIEHMUS. BEepOsATHOCTH DIEKTPOHHBIX NEPEXOJ0B U BpEMEHA
XKU3HU BO30YKJEHHBIX COCTOSSHUM. XapaKTepUCTUKH CHEKTPAJIbHBIX JIMHUM:
II0JIOKEHUE B CIIEKTPE, UHTEHCUBHOCTD, MOJIYLIMPHUHA.



Crektpel Mosiekyn, ux ocobeHHOCTH. CXeMbl DJJIEKTPOHHBIX YPOBHEH
Monekynbl. [IpeacTapneHne o MoJHON SHEPTUU MOJIEKYJ KaK CyMMBI AJIEKTPOHHOM,
KoJjebaTenbHOM M BpallaTrelbHON. 3aBUCHMOCTb BHUJBI CHEKTpa OT arperatHoro
COCTOSIHHSI BEIIIECTBA.

OcCHOBHBIE 3aKOHBI TOTJIOIIEHHUS AJIeKTpoMarHuTHoro wm3nydeHus (byrepa-
JlamGepta -bepa) u wusznyuyenus (Jlomakuna-llleii6e). CBsA3b aHAIUTUYECKOTO
CUTHaJa ¢ KOHIIEHTPAIlMEH OMpeIesieMOro COSTMHCHUSI.

Anmnaparypa.  CrmocoObl ~ MOHOXpOMATH3allMM  JIYYUCTOM  DHEPIHH.
Knaccudukanuss crnekTpaibHbIX MpHOOPOB. XapaKTEPUCTUKU CHEKTPATbHBIX
npuOOpoB: JHUCHepCcHusi, paspelaronias CcrnocoOHOCTh, cBeTocuia. [IpueMHUKH
U3ITyYEHHUS: dboTosmynbcus, (b OTORIIEMEHTHI, (OTOYMHOXKHUTETH,
MOJTyTIPOBOTHUKOBBIC MPUEMHUKHU n3iTyueHus. UHcTpymenTanbabie momexu. lymbl
Y OTHOIIIEHUE CUTHAI-IITYM; OI[CHKa MUHIUMAJIbHOTO aHATUTHYECKOTO CUTHAJIA.

MeTtoabl aTOMHOM ONTHYECKOH CIIEKTPOCKOIUU

ATOMHO-DMUCHOHHBIH MeTOA. VICTOUYHUKHM aTOMU3alMM U BO30YKIICHHUS:
ANEKTPUUYECKUE pa3psiabl (IyroBble, HCKPOBbIC, TOHMKEHHOTO AAaBJICHHS), IJIAMEHA,
WHYKTUBHO-CBSI3aHHAs IIa3Ma, Jiazepbl. OCHOBHBIE XapaKTEPUCTUKU UCTOYHHKOB
aTOMU3AIMU: TEMIIEpaTypa IJIa3Mbl, COCTaB IUIAMEHU, KOHUEHTPALHUS 3JIEKTPOHOB.
duzryeckre U XUMUYECKHE MPOIIECCHl B UICTOYHUKAX aTOMU3AIMK U BO30YXKICHUS.

Cnektporpaguyeckii ¥  CHEKTPOMETPUUECKUNA METOJbl aHaiu3a, WX
O0COOEHHOCTH, 00JacTU MpuMeHeHUs. KauecTBEHHBI M KOJMYECTBEHHBIA aHAJM3.
OcHoBHasi amnmapaTrypa: cHekTporpadbl, KBAaHTOMETpPbl. MeToJ 3MUCCUOHHON
criekTpoMeTpun TiameHu. [loaroroska mpoObl K aHau3y, OCOOCHHOCTU BBEACHUS
npoObl B IiameHa. lopenku u pacneumtenu. [lmameHHbie ¢GoOTOMETpPH U
CIIEKTPO(POTOMETPHI.

ATOMHO-(IyopecueHTHBIN MeToA. [IpwHIIMIT MeTOna; OCOOEHHOCTH H
MIPUMEHEHHUE.

ATOMHO-a0COPOUMOHHBIA  MeTOA.  AToMuzaTopel  (IUIAaMEHHBIE U
HerslaMeHHbIe). VICTOYHUKHM u3mydeHus (JaMIlbl C TMOJIBIM KaTOJIOM, MCTOYHHUKHU
CIUIOIIHOTO CIIEKTPA, JIa3€Phl), UX XaPAKTEPUCTUKUA. BO3MOXKHOCTH, MPEUMYIIIECTBA
U HEJOCTaTKH METOJla, €ro CpPaBHEHUE C AaTOMHO-3MHCCHOHHBIMHU METOAaMU
(TOYHOCTh, M30UPATENBHOCTh, YYBCTBUTEIBHOCTH, JKCIPECCHOCTH). [Ipumepsr
MPAKTUYECKOIO0 TMPUMEHEHHUSI aTOMHO-DMHUCCHOHHOTO U aTOMHO-aOCOpPOIMOHHOIO
METO/IOB.

MeTtoabl MoJieKkyIsspHOii onTuyeckoi (Y®, puaumoii u UK)
CIIEKTPOCKOIIMH
MonexkyasipHass a0COpOIIMOHHAS CIIEKTPocKonus (cnekrpogoromerpus).
CBsi3b XMMHUYECKON CTPYKTYpPhl COCAMHEHHUS ¢ aOCOPOITMOHHBIM CIEKTPOM.
OYHKIMOHAIBHBIM aHAIU3 MO KOJIe0ATEeTbHBIM U JJICKTPOHHBIM  CIIEKTPaM.
OCHOBHOM 3aKOH CBETONOrJOmIeHUs. OTKIOHEHHS OT 3aKOHA, MX MPUYUHBI



(XxuMHueckue; Temneparypa, 3QphexTol, 00yCIOBIEHHbBIE PACTBOPUTEIIEM; PACCESIHUE
CBETa; MOHOXpoMaruzauusi u3nydeHus). l[loHsTHe 00 HCTMHHOM U KaXyIIEeMcCs
MOJISIPHOM ~ KOd(puimente moriomenus. MHCTpyMeHTadbHble MOTPEIIHOCTH;
ONTUMAaJIbHBI UHTEPBAJI U3MEPSAEMbBIX 3HAUCHHI ONITHYECKOMN TUIOTHOCTH.

CnocoObl  ompeneneHusi KOHIEHTpAalMK BellecTB. M3MepeHue BBICOKHX,
HU3KUX  ONTHUYECKUX IUIOTHOCTeW (auddepeHnunanbHeli  MeTod). AHaIu3
MHOTOKOMIIOHEHTHBIX cucTeM. {DOTOMETpUYECKHE aHAJUTUYECKUE PEarcHThL
TpeGoBanus K HUM. [Ipubopsl B ciekTpohoTOMETpHH.

IIprmepbl mpakTHUYECKOTO NMpUMEHEHUs Merona. lIpumenenue meroma mis
UCCIIEIOBaHMs peakuuil (KOMIIeKcooOpa3oBaHUsl, MPOTOIUTUYECKUX, arperamui),
CONIPOBOKIAIOIINXCSI U3MEHEHUEM CIIEKTPOB ITOTJIOIIECHHUS.

OnTuko-akycTU4ecKas, TEPMOJIMH30Bast CIIEKTPOCKOIHUSL. Metonsi,
OCHOBAHHBIE HA PACCESIHUM M3Iy4eHUs (CHEKTPOCKONUS KOMOMHAIMOHHOTO
paccesiaust, TuhPy3MOHHOTO OTPAKEHUS).

MonexkyasipHas JIIOMHHECHEHTHAS CIIEKTPOCKOIHUA. O6mas
Kiaccuukanusa — MoJeKyJsipHOM — smromuHecueHuun.  Cxema  S6imoHCKOTrO.
Onyopecuennust u  pocdopecuennua. 3akoH Crokca-Jlommens. Ilpasuiio
3epKajJbHON CUMMETpHUM JIeBIIMHA. DHEPreTUYEeCKU U KBAHTOBBIM BBIXOJ. 3aKOH
BaBunoBa. Tymenue mrOMUHECHEHIMH. JIFOMUHECHIEHTHBIM KA4E€CTBEHHBIM W
KOJIMYEeCTBEHHBIN aHanu3. [Ipubopsl B IFOMUHECIICHITUY.

[Ipumepbl  mpakTHyecKOoro  mpuMmeHeHuss — Meroma.  lIpemmymiecTtsa
JIOMUHECLIEHTHOM  CIEKTPOCKONMUU TPU  UJICHTHU(PUKAIMA U  ONpeJeTIeCHUU
OPraHUYECKUX COCAUHECHUH.

MeToabl pEHTT€HOBCKOM CIIEKTPOCKOIUM

Bubr PEHTT€HOBCKOM CIIEKTPOCKOITUU: PEHTI€HOOMUCCUOHHAS,
pPEHTreH0a0COpOITMOHHAS, peHTreHodryopeciieHTHasl. [TpuHLMT
PEHTTEHOOMUCCHUOHHONW  CIIEKTPOCKONMHU; PEHTIEHOCHEKTPAIBHBIA MHKPOAHAIU3
(oneKkTpoHHBIM  30HA). OCHOBBI PEHTTeHO(MIYOPECHEHTHOM  CHEKTPOCKOINHH;
OCOOEHHOCTH M 3Hau€HHUE MeToJa (OBICTPBIM HEpa3pylIAIOUU MHOTO3JIEMEHTHBIN
aHaJK3); IPUMEPbI UCIOJIb30BaHUS.

MecTto U poib CHEKTPOCKONWYECKUX METOJIOB B AHAJUTUYECKOM XUMHH U
XUMHYECKOM aHaJIMU3e.

JApyrue ¢pusuyeckue MeToabl aHAIU3A
Macc-cnekrpometpust. MaeHTudukanus W OnpeAesieHHe OpPraHuYeCcKUX
BEIICCTB; JJIEMEHTHBIM M M30TOIHBIM aHaiau3. XpOMaTo-MacC-CIIEKTPOMETPUS.
O6mume mnpeacraBiaeHuss o pezoHaHCHbIX (DIIP-, AMP-, MeccbayspoBckas
CHEKTPOCKOMHS) U SIIEPHBIX METO/IAX.

ABTOMATH3AIIUA AHAJIN3A U UCNIOJIb30BaHue DBM B aHanuTH4YeCKOM
XUMHHU
Hcnons3zoBanne OBM B aHanmuTU4YecKOW XHUMHH: cOOp W TMEpBUYHAS
0o0paboTKa pe3ynbTaTOB aHaiu3a, 00pabOTKa MHOTOKOMIIOHEHTHBIX CIEKTPOB U



XpoMaTorpaMM. YTpaBlieHHE aHATUTHUYECKUMH MPUOOpaMH, CO31aHue THOPUIHBIX
yCcTporcTB aHanu3atop-OBM. IlnanupoBaHue W ONTUMHU3ALMS SKCIEPHUMEHTA.
Cumrekc-ontuMu3anus. Pacuersl paBHOBECHIA.

MareMaTtuyeckue METOAbl B TPAKTUKE pPabOThl XUMHUKO-aHATUTUYECKUX
nabopatopuid.  ABTOMAaTu3alMsi W MEXaHU3alMsd  XUMHUYECKOTO  aHajIu3a.
ABTOMAaTH3aIMs NEPUOINYECKOTO, TUCKPETHOIO aHAJIM3a U HEMPEPHIBHOTO aHAIN3a
B ToTOKe. [IpOoTOYHO-MHXKEKIIMOHHBIA aHau3. ABTOMATU3UPOBAHHBIC MPUOOPHI,
CUCTEeMbl M KOMIUIEKCBHI, AaBTOMAThI-aHAJIM3aTOPhl JJIs  JIaDOpaTOPHOTO U
POM3BOJCTBEHHOIO aHaiu3a. llpuMepsl COBPEMEHHBIX BBICOKOI()()EKTUBHBIX
aHAJIMTUYECKUX  NpUOOpOB-aBTOMATOB  (Ta30aHAIM3aTOpPBl,  XPOMATO-Macc-
CHEKTPOMETPBI, AaBTOMAaTUYECKHE MPUOOPHI W  CHCTEMBI JUII  IPOTOYHO-
WH)KEKIIMOHHOTO aHalu3a, A 0TOOpa M aHaiu3a Mpo0d KOCMHYECKOTO BEIIECTBA,
1abopaTopHbIE pOOOTHI).

IIpo6ooTOOp U MpodONOATOTOBKA

[IpeacraBuTenbHOCTh MPOOBI; Mpoda M OOBEKT aHaiM3a; Npoda U METoA
aHanuza.  @akTopbl, O00yCJIOBIMBaKOIIUE pasMep U  cnocod  otbopa
npeacTaBUTeNbHOM MpoObl. CrnocoObl MOMy4YEHUsT MNPEACTaBUTEIBHOM MpPOObI
TBEPABIX, JKUJIKUX W Ta3000pa3HbIXx BemectB. OT00op mpoO TOMOIEHHOTO U
TeTEPOreHHOr0 COCTaBa. Y CTPOMCTBA U MPUEMBI, UCIIOIb3YEMBIE MTPU 0TOOpPE TPOO;
nepBuYHas o0paboTKa U XpaHEHHE Mpoo.

OcHoBHBIE Cc1TOCOOBI TIEpeBojia MPOOBI B (hopMy, HEOOXOAUMYIO JIJIsi JAHHOTO
BUJa aHaJIM3a: pPAaCTBOPEHUWE B pa3IMYHBIX CpeAax; CIEKaHWe, CIUIaBJICHUE,
pa3ioKeHue MoJ JEHCTBUEM BBICOKMX TEMIIEpPaTyp, JaBJIEHUS, BHICOKOYACTOTHOTO
pa3psiia; KOMOMHHMpPOBAHHE pa3jiMYHbIX IPUEMOB; OCOOCHHOCTH pa3IOKEHUS
opranuyeckux coeauHeHuid. CrnocoObl yCTpaHeHHsI U yueTa 3arps3HeHUH U MOoTeph
KOMIIOHEHTOB MPHU IPOOONOATOTOBKE.

OcHOBHBIE 00bEKTHI AHAJIU3A

OOBEKTHI OKpPYKAIOIIEH CpeJbl: BO3YX, MPUPOIHBIC U CTOYHBIE BOJIBI,
MOYBBI, JOHHBIE OTJIOKEHUSI. XapaKTepHbIE OCOOCHHOCTH U 3a/1a4d UX aHAJIM3a.
buonornyeckue u MEIUIIMHCKIE OOBEKTHI. AHAIMTUYECKUE 3a/1a4d B ATOM 00JIACTH.
CaHuTapHO-TUTMEHUYECKUN KOHTPOIIb.

['eonornyeckne OOBEKTHI. AHANMM3 CUJIMKATOB, KapOOHATOB, >KEJE3HBIX,
HUKEIb-KOOATbTOBBIX Py, MOTUMETAUTMYECKUX PY/I.

Metanisl, CILJIaBBI U Jpyrue  TPOIYKTHI MeTaJLTyprudecKon
MPOMBINUICHHOCTH. OnpejielieHue 4YepHBbIX, I[BETHBIX, PEIAKHUX, OJaropoaHBIX
METAJUIOB W aHAIM3 HX CIUIaBOB. AHalU3 HEMETAUIMYECKUX BKIIOUYEHUU W
OIPELICIIEHUE razo00pa3yronmx npumMecen B METaJax. KonTposb
METaJUTyPru4eCKUX MPOU3BOJICTB.

AtomHble  Marepuanbl.  OnpenerneHue  TOpUsS,  ypaHa,  IUTYTOHUS,
TPAHCIUTYTOHUEBBIX  DJIEMEHTOB M HEKOTOPBIX  MPOAYKTOB  JICJICHUS.
Heoprannueckue coemunenus. BemectBa o0co0oit 4uCTOTHI (B TOM YHCTE
MOJTYNPOBOJHUKOBBIE MaTepuallsbl, MaTepuaIbl BBICOKOTEMIIEPATYPHOI



CBerHPOBOI[I/IMOCTI/I); onpeaciICcHC B HUX OCHOBHBIX KOMIIOHCHTOB, IIPUMCCHBIX U
JCTUPYIOIIKUX MHKPOIJICMCHTOB. [TocnoliHbI M JIOKAJbHBIM aHAJIN3 KpUCTAJJIOB H
IVICHOYHBIX MATCPUAJIOB.

HpI/IpOIlHl)Ie u CHHTCTHUYCCKUC OpPraHUYCCKUC BCIICCTBA )41
SJICMCHTOOPTAaHNYCCKHUC COCANHCHU A, ITIOJINMCPBI. BI/II[I)I aHaIu3a TakKuX 00OBEKTOB H
COOTBCTCTBYIHOIMC MCTO/BI. HpI/IMepBI PCHICHUA 3aaa4 KOHTPOJIA OPraHUYCCKHUX

IIPONU3BOACTB.
CHGHH&J’IBHBIC 00BEKTHl aHaJM3a: TOKCHYHBEIE U paarnOaKTUBHLBIC BCIICCTBA,
TOKCHHBI B MU CBBIX IMPOAYKTax, HapKOTHKH, B3PbLIBYATHIC u

JICTKOBOCIIIAMCHAIOIIHUECCA BCIICCTBA, I'a3bl, KOCMHUYCCKHEC OOBEKTHI.

OcHoBHast iMTEepaTypa

1. OcHoBbl ananuTHuecko xumuu. B 2 ku. KH. 2. MeTopl XMMHUYECKOT0 aHaIn3a:
VYueb nns By30B / FO.A. 3onotoB, E.H. JlopoxoBa, B.. ®aneeBa u ap. [lox pen
FO.A. 3omoToBa. — 3-¢ u3m., nepepad. u gomn. — M.: Beicur. mik.; 2004. - 503 c.; 4-
e u31. nepepad. u gom. — M.: Axagemus. 2010.

2. AHamuTudeckas XUMHUS U (QU3HKO-XUMHUYECKHE METOJIbI aHaju3a: B 2 T. / TOA
pen. A.A. Umenko. M. : U3a. uentp "Axkanemus", 2010. T. 1. 351 c.

3. AHanmuTh4eckas XuMUA U (U3UKO-XMMHYECKUE METONBI aHam3a: B 2 T. / MOJ
pen. A.A. Umenko. M. : U3n. uentp "Axanemus", 2010. T. 2. 411 c.

4. OcHoBbl aHanuThueckor xumuu. Bepmunun B.W., Bnacosa W.B., Hukudopora
N.A. V4. nmocodue. Omck: U3a. OMCI', 2007 1.

5. BacunbeB B.I1. Ananutnyeckas xumus: YueOHuk B 2 kH. M.: JIpoda. 2007 r.

JlonmosiHUTEILHAS JIUTEpaTypa

1. Kynanuna E.I'. Dnektpoxumuueckune metonbl aHanuza. CapatoB: M3a-BO
Capar. yH-Ta, 2007. 105 c.
2. Cymuna E.I'., IteikoB C.H., Tropuna H.B. TonkocnoliHas xpomarorpadusi.

Teopernueckne OCHOBHI U MpakTUueckoe npumenenue. Caparos: M3n-Bo Capar.
yH-Ta, 2006. 110 c.

3. ITentnn FO.A., Kypammubaa I'"M. OCHOBbI MOJIEKYJISIPHOW CHEKTPOCKOIHH.
M.: BUHOM. JlaGopatopust 3nanuii, 2008. 398 c.

Bonpocsi
1. IlpeaMer aHANUTUYECKON XUMHH, €€ CTPYKTYpa; MECTO B CUCTEME HAYK, CBS3b C
MTPAKTUKOM.
2. 3HaYeHHE aHATIMTUYECKON XMMHH B HAyKe, SKOHOMHUKE U IPYTUX cdepax.
3. Buasl xuMuueckoro aHainsa.
4, Xumunueckue, GU3NYECKUE U OMOJOTMYECKUE METO/IbI aHATU3A.



5. OcHOBHBIE 3TaMbl Pa3BUTHS AHATTUTUYECKON XUMHUH.

6. OcHOBHBIE CTaIUU XMMUYECKOTO aHAIH3A.

7. OCHOBHBIE METPOJOTUYECKUE XaPAKTEPUCTUKU METOIUKH.

8. CnocoObl onpeniesieHus CoJiep KaHus MO JaHHBIM aHAIUTUYECKUX U3MEPEHUI.

9. Kiaccudukanus norpenrHocTeit ananusa.

10. CiocoObI OlICHKH MPAaBUILHOCTH aHAJIU3a.

11. Cratuctuyeckasi 00paboTKa pe3yJIbTaTOB U3MEPEHUIA.

12. OCHOBHBIE THIIBI XUMHYECKUX PEAKLIUN B AaHATMTUYECKON XUMHH.

13. KoHCTaHThI paBHOBECHS pEAKIIMKI 1 MPOLIECCOB.

14. Teopus [ebas-Xrokkens. KoadduimenTsr akTUBHOCTH.

15. CkopocCTh peakiuii B XUMUYECKOM aHAIIU3E.

16. CoBpeMeHHBbIE NPEACTABIEHUS O KUCIOTax U ocHOBaHusAX: Teopus Jlptonca,

teopus bpencrena-Jloypu.

17. KoHCTaHTBI KUCTIOTHOCTH U OCHOBHOCTH. KHCIIOTHBIE M1 OCHOBHBIE CBOMCTBA

pacTBOPUTEIIEH.

18. Koncranrta aBronporonu3a. BausHue npupoasl paCTBOPUTEIIS HA CUITY KHCIIOTHI

¥ OCHOBAHMSI; HUBEIUPYIOWUU U quddepeHupyomuii 3 ekt pacTBOpUTEIIS.

19. bydepnsbie pacTBOpbI U UX cBoMCTBA. bydepHas eMKOCTb.

20. Boruucnenus pH pacTBOpoOB KHCIOT U OCHOBAHUN, MHOTOOCHOBHBIX KHCIIOT U

OCHOBAHHU, CMECH KHUCIJIOT U OCHOBAHHUIA.

21. Tunbl KOMIUIEKCHBIX COCTMHEHU, NCIIOIB3YEMbIX B AaHAIUTUYECKON XUMHUHU.

22. CBoONMCTBa KOMIUICKCHBIX COCIMHCHHUM, HMCIOIINE aHAJIMTHUYECKOE 3HAUCHHE:

YCTOMYUBOCTb, PACTBOPUMOCTD, OKPACKA, JIETY4ECTb.

23. KonuecTBEHHBIE XapAKTEPUCTUKN KOMIUIEKCHBIX COCTMHEHUM.

24. BausiHue KOMIUIEKCOOOpa30BaHUsA Ha PACTBOPUMOCTb COEAMHEHHM, KHCIOTHO-
OCHOBHOE€ PaBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIN MOTEHI[MAT CUCTEM,
CTAaOMIIM3AIINIO PA3JIMYHBIX CTETICHEW OKUCIICHUS DJIEMEHTOB.

25. DnexTpoaHbIi MoTeHnuan. Y pasHenue HepHuera.

26. HanpasneHue peakiiiy OKUCIECHUS U BOCCTAHOBJICHUS.

27. OCHOBHBIE HEOPTraHWYECKUE U OPraHUYECKUE OKUCIUTEIN U BOCCTAHOBUTEIIU,
MIPUMEHSIEMBIE B aHAJIN3E.

28. PaBHOBecHE B CUCTEME PacTBOP - OCAJIOK.

29. Ocanku u ux cBoicTBa. Kpucrammmdyeckue u aMopgHbIE OCAIKH.

30. @akTOpHI , BIUAIOMINE HA PACTBOPUMOCTD OCAIKOB.

31. YcioBus noiayyeHus: KpUCTAUIMYECKUX U aMOP(PHBIX OCAJIKOB.

32. TlpuuuHbl 3arpsi3HEHHs OcajJka (COBMECTHOE OCaXJICHHE, COOCaXIEHHUE,
MOCJEAYIOIIee OCAXKICHHUE).

33. Knaccudukamuss paziIuuHbIX BHAOB coocaxiacHus. IlomoxurenbHoe U
OTpULIATEIBLHOE 3HAUCHHE SIBJICHUS COOCAXKICHUS B aHAJIM3E.

34. Xenatbl, BHyTPUKOMILUIEKCHBIE COEMHEHUS.

35. Baxueime OpraHMYECKHUE pPEareHThI, MPUMEHSEMbIC JII OOHApYXKEHUS U
ONpENICNICHUs] WMOHOB METAJUIOB, [Jii MAacKUpOBaHUS M JIEMacKUPOBaHUS,
pazzeneHusl.

36. BO3MOKHOCTH MCIIOJIb30BAHKSI OPTAHUYECKUX PEAr€HTOB B PA3JIMUHBIX METOJAX



aHaau3a.

37. Unentudukaiuss aToMOB, MOHOB M BemiecTB. J[poOHBIM U CHUCTEMATHYECKHUI
aHaJu3.

38. OCHOBHBIE METOJIBI PA3AECIEHUS U KOHLIEHTPUPOBAHUS, UX POJIb B XUMHUYECKOM
aHause.

39. Koncranta pacnpenenenus. Koaddumument pacnpenenenus. CreneHb
u3Bneuenus. Kosdpdumment paznenenus. KosdduimeHT KoHIIECHTpUPOBAHUS.

40. TeopeTnueckre OCHOBBI METO/I0B SKCTPAKIIUH.

41. Kimaccudukanus 3KCTpaKIIMOHHBIX IMPOIIECCOB.

42. Tunbl 3KCTPAKIUOHHBIX CUCTEM.

43. IlpumeHeHre HEOPTaHUYECKUX U OPTAHUYECKUX PEAreHTOB JJIsl OCAXKICHHUSL.

44. KOHLEHTpUPOBAHUE MHKPOIJIEMEHTOB COOCAXKIACHUEM Ha HEOPraHMYECKUX U
OpPTraHUYECKUX HOCUTEIISIX (KOJJIEKTOPax).

45. Omnpenenenune xpomatorpaduu. Krnaccudukaius MeTOJOB MO arperaTHOMY
COCTOSIHUIO TOJBU)KHOM M HEMOJBIKHOU (Da3, Mo MeXaHW3My paslielieHusi, 1o
TEXHUKE BBITTOJTHEHUSI.

46. CnocoObl moMydeHHus XpomaTorpamM ((DpPOHTAIbHBIN, BBITECHUTEIbHBIMH,
DITFOCHTHBIN ).

47. OCHOBHBIE TapaMETPbI XPOMATOTPAMMBI.

48. OcHoBHOE ypaBHeHHEe XpoMmarorpaduu. Teopuss TEOpPEeTHUECKUX TapesioK.
Kunernueckas teopus.

49. KauecTBeHHBIN U KOJIMYECTBEHHBIN XpoMaTorpaUuecKuil aHaus.

50. I'azoBas xpomarorpadus. Cxema razoBoro xpomarorpada. Kononku.

51. I'azo-aacopOuuonHas (razo-tBepaodasnas) xpomarorpadus. CopOEeHTHI 1
HOCHUTEIU, TpeOOBaHUS K HUM. MeXaHu3M pa3/iesieHHUs.

52. I'a30-%&uAKOCTHAs: XpomaTorpadusi.

53. JleTekTophl B Ta30BOii XpoMaTorpaduu, UxX 4yBCTBUTEILHOCT U CEJIEKTUBHOCTD.

54. KunkoctHas xpomatorpadus. CxeMa xKuaKocTHOr0 Xxpomarorpada. Hacocsr,
KOJIOHKH.

55. Busl )kUIKOCTHOM XpomaTorpadumu.

56. BeicokoaddextrBHas xuakocTHas xpomaTtorpadus (BOXKX).

57. OCHOBHBIE THUIIBI IETEKTOPOB B KUIAKOCTOHON XpomaTorpaduu, ux
YyBCTBUTEJIIBHOCTh U CEJIEKTUBHOCTb.

58. IonapHbie 1 HEMOMsPHBIE HEMOABMXHBIE (Da3bl B BOYKX 1 npuHUuUIIBI NX
BBIOODA.

59. lonsmxublie (azsl B BOXKX u npuHIunel ux BeIOOpa.

60. MonoobmenHnas xpomatorpadus. Mon-napHast u turaHaiooOMeHHas
xpomaTorpadus.

61. DKCKIII03MOHHAS] XpoMaTorpadusi.

62. ToukocnoitHast xpomaTorpadus.

63. bymaxHas xpomatorpadusi.

64. CylHOCTh TPaBUMETPUUECKOTO aHAJIN3a, IPEUMYIIIECTBA U HEJIOCTATKU METOAA.

65. BaxkHeiiue opraHiuecKie U HeOpraHu4eCKue OCaJuTeNu.

66. O01as cxeMa rpaBUMETPUUECKOTO onpenenieHus. TpeOoBaHUs K OCaKIaeMON 1



rpaBUMETpUUYECKON hopmam.

67. IlorpemiHOCTH B TPaBUMETPUUYECKOM AHAIIU3E.

68. TepmorpaBUMETPUYECKUN aHAIIU3.

69. [IpuMepbl TPaKTUUECKOTO MTPUMEHEHUS TPABUMETPUUECKOTO METO/Ia aHAJIN3A.

70. MeToabl TUTpUMETpUYECKOTO aHanu3a. Kinaccudukarus.

71. TpeGoBanus, IpeabABIIEMbIe K pEAKIIMN B TATPUMETPUUECKOM aHAIH3E.

72. Buaipl TUTPUMETPUUECKUX OIPEICNICHUI: TPsiMOe, 00paTHOE, KOCBEHHOE
TUTPOBAHMUE.

73. CriocoObl BbIpaKE€HUs KOHLIEHTPALUK PACTBOPOB B TUTPUMETPHH.

74. IlepBuuHble cTaHAAPTHI, TpeOOBaHUSA K HUM. DPuKcaHaibl. BropuuHble
CTaHJAPTHI.

75. Bungbl KpUBBIX TUTpPOBaHUA. TOuUka SKBHUBAJICHTHOCTM W KOHEYHAS TOYKA
TUTPOBAHUSI.

76. ITocTpoeHnE KPUBBIX KUCIOTHO-OCHOBHOTO TUTPOBAHHSI.

77. KuCHOTHO-OCHOBHbIE  HMHAMKATOpbL. [lorpemHoOCTM  TUTpPOBaHUA  IpU
ONpENENCHUN CUJIbHBIX U CJIa0BIX KHUCJIOT U OCHOBAaHUM, cCMeced KHUCIOT U
OCHOBAHHUM.

78. llepBrUuHbIE CTaHAAPTHI JI1 YCTAHOBJIEHUS KOHIIEHTPAIMU PACTBOPOB KUCIOT U
OCHOBAHHUM.

79.  OKHCIUTENBHO-BOCCTAHOBUTEIBHOE  THUTpoBaHue. llocTpoeHne  KpUBBIX

TATPOBAHHS.
80. @axTopbl, BIMAKOIMINE HA BEIMYMHY CKAadYka HAa KpPHUBOW TUTPOBAHUS:
KOHIIEHTpALUs MOHOB BOZOPO/IA, oOpa3zoBaHue KOMILUIEKCOB 151

MaJIOpaCTBOPUMBIX COCIMHEHUH, HOHHAs CUJia, TEMIIepaTypa.

81. UnaukaTopsl B OKUCIUTEILHO-BOCCTAHOBUTEIILHOM TUTPOBAHUM.

82. MeToabl OKHMCJIUTEIILHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS.
IIepmanranaromerpus. Mogomerpus. buxpomaromerpus.

83. Komiuiekcomerpuueckoe TuUTpoBaHue. HeopraHmueckue M OpraHUYECKUe
TUTPAHTHI B KOMIUJIEKCOMETPHH.

84. KomiuiekconomeTpusi. [locTpoeHne KpUBBIX TUTPOBAHUS.

85. MeTannoxpoMHbIe MHIUKATOPHI U TPEOOBAHUS, IPEABSIBIISIEMbIE K HIM.

86. O01as XxapakTEPUCTHKA IIEKTPOXUMHUIECKUX MeTO10B. Kimaccudukarus.

87. DIEeKTpOXUMHUUYECKNE TUeUKU. HIUKATOPHBIN 3JIEKTPOJ U IEKTPOJ
CpaBHEHHUS.

88. SIBneHus1, BOZHUKAIOUIKE MPU MTPOTEKAHUU TOKA (OMUYECKOE MaICHUE
HaIpPsDKEHUS, KOHIIEHTPAIIMOHHAS M KUHETHYECKasl TOJIIpU3alis).

89. Ionsipu3aliMOHHBIE KPUBBIE U UX UCTIOJb30BAHUE B PA3TUUHBIX
ANEKTPOXUMHUYECKUX METOJIaX.

90. [Ipssimas noreHunomMerpusa. MaaukaropHsie 35eKTpoabl. loHomeTpus.

91. Knaccuduxarmsi HOHCEIEKTUBHBIX JIEKTPOJIOB.

92. DnextponHas GpyHkIus, KOAGOUIIMEHT CETEKTUBHOCTH, BpEMs OTKIUKA. 93.

[IpuMepbl TpakTUUECKOTO MTPUMEHEHUs1 noHOMEeTpuU. 94. [ToTeHImoMeTprUecKoe

TUTPOBAHMUE.

95. Kynonomerpusi. TeopeTnueckre OCHOBbI METO/IA.



96. CiocoObI onpeiesieHns] KOJIMYeCTBa dJICKTPUUECTBA.

97. Ilpsimast u KOCBEeHHas KyJoHOMeTpusi. KylnoHoMeTpusi pu MOCTOSTHHOM TOKE U
MOCTOSTHHOM IOTEHIHAJIE.

98. Kynonomerpuueckoe TuTpoBaHue. [I[pruMepsl mpakTHUeCKOTro MPUMEHEHHUS.

99. Knaccudukaius BOJIbTaMIEPOMETPUUECKUX METOJIOB.

100. Ctpoenue, npenuMymiecTBa u HeJJOCTATKH PTYTHOTO JIEKTPOa.

101. [IpuMeHeHuEe TBEPABIX IEKTPOJOB B BOJIBTAMIIEPOMETPHH.

102. TTonyueHue u XxapaKTEpUCTHKA BOJIbTAMIIEPHON KPUBO.

103. YpaBuenue UnbpkoBuua. YpaBHeHue nossgporpauueckoi BoiHbl MinbkoBuya-

['eripoBCKoOrO.

104. CoBpeMeHHbIE BUIBI BOJBTAMIICPOMETPHUH.

105. AMmiepoMeTprIecKoe TUTPOBAHHE.

106. Onpenenenre KOHIIEHTPAIIMH BEIIECTB METOJOM TPaAyUPOBOYHOTO rpaduka u
METOJIOM J00aBOK C HCIIOJIb30BAaHWEM KIIACCUYECKOM, OCHUIUIOrpapuiecKoi,
EPEeMEHHOTOKOBOM BOJIBT-aMIIEPOMETPHUH.

107. OOGmias xapaKTepucTUKa JIEKTPOTPABUMETPUUECKUX METOJIOB.

108. CniexTp 371€eKTpOMarHuTHOTO U3TyUYEHUS.

109. OcHOBHBIE TUITBI B3aUMOICHCTBUS BEIIECTBA C U3TyUYCHUEM.

110. Knaccudukaius CieKTpOCKOIMMYECKIUX METOOB.

111. Cnexktpsl atoMOB. OCHOBHBIE U BO30YXJICHHBIE COCTOSHUS aTOMOB. 3aKOHBI
WCITYCKaHUSI U TTOTJIOIICHHUS.

112. CnexTpsl MOJEKYJ, WX 0coOeHHOCTH. CXEMBl JJIGKTPOHHBIX ypOBHEU
MOJICKYJIBI.

113. OcHOBHBIE 3aKOHBI TIOTJIOMIEHUS dJEKTpoMarHuTHOro wu3nydeHus (byrepa-
JlamGepTa-bepa) u wusnydyenus (Jlomakuna-Illeitoe). CBsi3b aHAIUTUUECKOTO
CUTHaJa ¢ KOHIIEHTPAaILMeH OMpeaensieMOro COSeTMHEHNS.

114. AtoMHO->MHUCHOHHBIA aHaimu3. OCHOBBI MeTOoaa. VCTOYHHMKH aTOMHU3ALMUA U
BO30YKJICHUS.

115. ®usndeckue W XHUMHUYECKHE TIPOIIECCHI B HMCTOYHHMKAX aTOMHU3AIUA M
BO30YKJICHUS.

116. MeTtoa SMUCCHOHHOM CIIEKTPOMETPUH TIIIAMEHH.

117. AToMHO-a0COpPOLIMOHHBIN METOI. ATOMH3ATOPbI M1 HCTOYHUKU U3JTYYCHHUSI.

118. MounekynspHas aOCOpOIMOHHAs CIIEKTPOCKOMHUS (CrieKTpodoToMeTpus).

119. CBsi3p XUMHUYECKOI CTPYKTYPHI COCTUHEHHS C a0COPOIIMOHHBIM CIIEKTPOM.

120. OcHoBHO# 3ak0H cBetomnoromnenus byrepa-Jlam6epra-bepa. OTkiIoHEHHS OT
3aKOHA, UX TIPUYHHEI.

121. UHCTpyMEHTANBbHBIC TMOTPEIIHOCTH; ONTUMAJIbHBIA HWHTEPBAI H3MEPSEMBIX
3HAYEHUW ONTUYECKOMN TNIOTHOCTH.

122. CniocoObl  ompezesieHdsl KOHIIEHTpallMM BellecTB. FI3MepeHue BBICOKUX,
HU3KUX ONTUYECKUX TJIOTHOCTEH (nuddepeHmanbHbIii METO).

123. AHanM3 MHOTOKOMIIOHEHTHBIX CHCTEM.

124. ®oToMeTprUUYECKHUE aHATUTHICCKUE PEareHThl; TPeOOBAHUS K HUM.

125. [Ipubops! B cieKTpoPoTOMETPHH.

126. MonexynspHas JIOMUHECIIEHTHas crekTpockonus. OOmas KiaccupuKamms



MoOJIeKyJIsipHO mromuHecueHuun. Cxema Somonckoro. dnyopecueHuus u
dbocdopecrieHus.

127. 3akon Crokca-Jlommens. [lpaBuno 3epkanbHOi cummerpuu JleBmmHa.
DHepreTUUeCcKuil U KBAaHTOBBIN BbIXOJ. 3akoH BaBuiosa.

128. JItoMUHECIIEHTHBI KA4eCTBEHHBIM W KOJMYECTBEHHBIN aHanmu3. [lpumepsl
MPAKTUYECKOTO TPUMEHEHUSI METO/1A.

129. Macc-cniektpometpusi. MaeHTudukanuss u omnpenesieHue OpraHuyecKux u
HEOPTaHMYECKUX BEIIECTB.

130. XpomaTo-Macc-CeKTpOMETPHSI.

131. Ucnonws3zoBanne DBM B aHaMMTHUECKOW XUMUU: COOp M TIEpBUYHAS 00paboTKa

pe3yabTaToB  aHain3a; 00pabOTKa  MHOTOKOMIIOHEHTHBIX  CHEKTPOB U

XpOMaTOTPaMM.

132. YnpapneHue aHaIUTHYECKUMHU MpUOOpamMu, CO3JaHHe THOPHIHBIX YCTPOWCTB

aHanuzatop-OBM.

133. ABTOMaTH3aIus U MEXaHU3allUsg XUMUYECKOTO aHaJIN3a.

134. [TpoTOYHO-UHKEKITMOHHBIN aHATH3.

135. [IpeacraBurenbHOCTH MPOOBI. DaKTOPHI, 00YCIOBIMBAIOIINE Pa3Mep U CIOco0

otbopa mMpeACTaBUTEIbHOU MPOOHI.

136. CniocoObl  TIOJIy4eHHSI TPEACTABUTEIBHOM TIPOOBI TBEPABIX, KUAKUX U

ra3000pa3HbIX BEILIECTB.

137. Ot60p mMpod TOMOTEHHOTO M TETEPOTCHHOTO COCTaBa. Y CTPONCTBA U MPUEMBI,

UCITIOJIb3yeMbl€ ITpU 0TOOpE Mpo0; nepBUYHasi 00padoTKa U XpaHEHUE Ipoo.

138. OcHoBHbIE crOCcOOBI MepeBoaa mpoObl B PopMy, HEOOXOAUMYIO ISl JAHHOTO

BUJIa aHATTU3a.

139. CnocoObl yCcTpaHEHHS W yd4eTa 3arps3HECHUN W TMOTEPh KOMIIOHEHTOB TpHU

pOOONOATOTOBKE.

140. OOBEKTHI OKPY>KAIOIICH Cpebl: BO3AYX, IPUPOIHBIC U CTOYHBIC BOIbI, TIOYBHI,

JIOHHBIC OTJIOKEHUS. XapaKTEePHbIE OCOOEHHOCTH U 33/1a4d WX aHAJIK3a.

141. buonoruueckre M MEAUIIMHCKHAE OOBEKThI. AHAIUTUYECKHUE 3a7a4d B ITOU

o0nacTu.

142. 'eonornueckue OOBEKThI. AHAIM3 CHJIMKATOB, KapOOHATOB, KEJIC3HBIX,

HUKEIb-KOOATbTOBBIX Py, MOTUMETAUTNYECKUX PY/I.

143. AHanmu3 MeTauioB, CIUIABOB M JPYTUX TNPOJAYKTOB METaJUTyprHueCKOu

MIPOMBITIUICHHOCTH.

144. TlpupoaHbie 17§ CUHTETHYECKHUE OpraHUYECKUe BEILIECTBA 17}

AIIEMEHTOOPTaHUYECKUE COCTUHEHMS, TTOIMMephl. Bupl aHanm3a Takux 00bEKTOB U

COOTBETCTBYIOIIUE METO/IBI.

Paszpen 3. DUSNUYECKAA XUMUSA

BBenenue

[Ipeamer u ocobGennoctn ¢usnueckoir xumuu. Ee ™Mecto B cucreme
oOpa3oBaHus crenuaaucTa XumMuka. KpaTkuii ouepk HCTOPUYECKOTO pa3BUTHSL.



Mertonasl puszndeckoi xumuu. Pa3aensr puznueckoit XumMumu.

Paznen 1. OcHOBBI TEpMOJIUHAMUKHU

Tema 1.1. IlepBrliii 3aKOH TEPMOJITUHAMUKH U €70 MTPUIIOKEHUS

Omnpenenenrue TEPMOJIMHAMUKY U €€ OCOOCHHOCTHU. 3HAYEHUE €€ B PELICHUU
COBPEMEHHBIX 3ajady (Qu3nyeckod XuMHUHM. BzaumojelcTBUEe CHUCTEMBl H
oKkpyxaromen cpenbl. HymeBoe Havano TepmoauHaMuku. IlepBbiii  3aKoH
TepMoarHaMUKH. [lapamMeTpbl BO3IEUCTBHUS OKPYXKAOUIEH CpEeabl, KOOpIMHATA
COCTOSIHUSI (PKCTEHCHUBHBIE CBOMCTBA) M MOTEHIMAIbl (MHTCHCUBHBIC CBOWMCTBA)
Pa3JIMYHBIX BUJOB SHEPreTUYECKOTO B3aUMOICUCTBUS. AHAIUTUUECKOE BhIPAKECHUE
NIEPBOIO 3aKOHA TepMOAMHAMUKH. CBOMCTBa (DYHKINN BHYTPEHHEH SHEPTUH.

YpaBHEHHE COCTOSIHHMSI CUCTEMBI. MneanbHble W pealbHbIE Ta3bl. AHAIU3
ypaBHeHusi Ban-nep-Baanbca. [lpuBenennoe ypaBHeHue Bau-nep-Baanbca. 3akoH
COOTBETCTBEHHBIX COCTOSIHUM. Y CJIOBUSI YCTOMYMBOCTH CUCTEMBI.

Temnora u temnoemkocTs. Kamopuueckue ko3hOUIIMEHTHI, UX B3aHUMOCBS3b.
[IprumeHeHune 1epBoro 3aKk0OHa TEPMOJAMHAMUKH K HJCalIbHBIM ra3aMm. PaBHOBECHBIE
U HEpaBHOBECHBIE TIPOLIECCHI, MX XapakTepHble ocobeHHocTu. [loHsTHE
MakcuMabHOU paboTel. OOpaTumbie nporiecchl. Tepmoxumus. [lonaTue TemioBoro
abdexra. 3axkon IT'ecca. DHeprus XUMHUYECKOW CBSI3M M €€ pacder Io
TEPMOXHMMUYECKUM JIaHHBIM. 3aBUCUMOCThH TEIUIOBOTO 3(Pdekra OT TeMIepaTyphl.
3akon Kupxrodpa.

Tema 1.2. Bropoli u TpeTuii 3aKOHbI TEPMOJIMHAMUKHN U UX TMPHUIIOKEHUS

[ukn KapHo. BTopo#l 3aKOH TEpMOJMHAMMUKU. AHAJIUTHYECKOE BBIPAKCHUE
BTOPOTO 3aKOHa TEPMOJMHAMHUKU. DHTpomus, ee ¢uzndeckuil cmbici. Kpurtuka
TEOPUH TEIUIOBOM CMEPTU BCEIEHHOM. Meronpsl pacuera sHrponmu. [loctymar
[Inanka, NPUHIMI HEJOCTHKUMOCTU aOCONIOTHOrO HyJs Temmeparyp. Pacuer
a0COJIIOTHBIX 3HAYEHHUI SHTPOMHH.

HuddepenunanbHble COOTHOIIEHUS B TEPMOJUHAMUKE. XapaKTEePUCTUUECKHE
¢bynkuun. M3oTrepmMuyeckre NOTEHIMANbl. YpPaBHEHHE MAaKCUMAaJbHOW padoTHI.
[IpoGnemMa XMMHUYECKOTO CpPOJCTBA. XapaKTEPUCTUKA COCTOSHUS PABHOBECHUS B
cucteme. llpuHIMOD MakcuManbHOM pPaOOThl. XapaKTepucTUYECKHe (YYHKIUU
UJIeaJbHOro rasa. Jleryuects. MeTosl onpeneneHus u pacuera JeTy4eCTH.

da3zoBble TIepexoapl mepBoro poxa. YpaBHeHue Knaysmyca-Knanerpona.
[InaBneHue, ucrapeHue U BO3TOHKA. 3aBUCUMOCTh YIPYIOCTH HACBIIEHHOTO Iapa
BEIllECTBA OT TeMmeparypbl. VcTuHHas xumuueckas mocTrosHHas. llonsartue o
($a30BbBIX Mepexo1ax BTOPOTO poja. YpaBHeHUE IpeHdecTa.

Paznen 2. Xumuueckasi TepMOJUHAMUKA

Tema 2.1. XuMuueckoe paBHOBECUE

VYcenoBust xumuueckoro paHoBecus. KoopauHara cocTossHUSI 1 0000IIEHHBIN
MOTEHITMAT XUMHUYECKON peakmnuu. 3akoH aercTBusi macc. CrocoObl BBIpaKCHUS
KOHCTAaHT PABHOBECHS XUMHUYECKOW peaknuu. Pacuer paBHOBECHOro coOcCTaBa
ra3oBOi CMECH MPH XUMHUUECKOM TpeBpaiieHnu. CriocoObl COCTaBICHUS! ypaBHEHUN



HOPMHUPOBKH. M3MeHeHue u300apHOro MOTEHIMala XUMUYECKOM pEakiuH,
YpaBHEHHUE W30TE€PMBI. ['OMOTr€HHbIE U I€TEPOr€HHbIE XUMUYECKHUE IPEBPALLCHUS.
OKCIEpUMEHTAIbHBIE METOIBI ONIPEAEIICHUSI KOHCTAHT PABHOBECHSI.

Tema 2.2. BausiHue OCHOBHBIX TapaMETPOB HA XUMHUUYECKOE PABHOBECHE

3aBUCHUMOCTh XHMHYECKOTO PABHOBECUS OT TEMIEPATypbl W JIaBJICHUS.
[Tpunuun Jle-llarenbe-bpayna. YpaBHeHue u300apbl M H30XOPbl XMUMHUYECKOU
peakuuu. YpaBHenue Ban Jlaapa-Ilianka. BelunciieHue 3aBUCMMOCTH KOHCTaHTBI
paBHOBECHS OT TeMIIEpaTyphl MO TAOJMYHBIM J@aHHBIM: CIIOCO0 C OIpeaesieHueM
NOCTOSIHHOM HMHTErpupoBaHus, cnocod IlIBapiumana- Temkuna . TernnoBoil 3aKOH
Hepucra. Ero posib B yCTAaHOBJIEHHHM TPETHErO 3aKOHA TEPMOJAUHAMUKH.
[IpumeHenune ero g pacyeTa KOHCTAHT PAaBHOBECUS B KOHAEHCHPOBAHHOW U
razoBoit ¢azax. [IpubmmkeHHbIE METOIBI pacueTa KOHCTAHT paBHOBecHs. [IpaBuio
Kupeesa.

Tema 2.3. ['eTeporennsie paBHOBECHUSA

I'ereporennoe paBHoBecHe U ero yciosus. [Ipasuno ¢as. [Ipumenenue ero k
OJTHOKOMITOHEHTHBIM cuctemMaM. OObeMHas M IJIOCKas JuarpaMMa COCTOSIHUS
BelecTBa. MeracTaOuiIbHbIE COCTOSIHUS, SIBJICHUS SHAHTHOTPOIIUA U MOHOTPOIIUU.
[Ipumenenne mnpaBuwina (a3 K JBYXKOMIIOHEHTHBIM cucteMaM. OObemHas
JyarpaMMa COCTOSIHUS U1l IBYXKOMITIOHEHTHOW CHCTEMBI.

I'ereporeHHoe paBHOBECHE B KOHJIECHCUPOBaHHBIX (azax. OOpazoBaHue
npoctoii 3BTeKTUKU. Kprorunpartasie cmecu. Tepmuueckuil ananusz . O6pa3oBanue
XUMHUYECKOTO COEIMHEHUs B OMHApHON cucteme. JluarpaMmbl COCTOSIHUS TNpU
pa3IMYHOM TEPMUYECKOM YCTOWYMBOCTHM XHMHYECKOrO coeauHeHus. Pusnko-
XUMUYECKUN aHAJIU3 U €r0 OCHOBHBIE MPUHILHUIBI. YUYEHHUE O CHHTYJIIPHBIX TOYKaX.
OOpazoBaHue TBEpIAbIX PacTBOPOB. JlMarpaMMbl COCTOSIHHSI TBEPIBIX PacTBOPOB
3aMelIeHNs U BHeApeHus. JlanbTonuasl u Oepronunasl. [lpuMenenue npasuia a3 k
TPEXKOMIIOHEHTHBIM cHCTeMaM. TpeyrojibHUK cocTaBa. J(uarpamma coCTOSIHUS NPH
0o0pa30BaHUU TPOMHOW SBTEKTUKH . MOHOTEKTHYECKMH TpeyroyibHUK. Mcnapenue
BOJIbI U3 PacTBOPA JBYX COJIEH C OOIIUM HOHOM.

Paznen 3. Yuenue o pactBopax

Tema 3.1. OcHOBHBIE TOHATUSA PACTBOPOB. ['a30BbIE PACTBOPHI

CriocoObl  BbIpaXK€HHs] KOHLIEHTpAallUM B pacTBope. MexMoeKyIspHoe
B3aMMOJICUCTBUE B pPACTBOpax. ODHTPONMUWHBIN (akTop pacTBopeHus. Teopuu
pacTBOpPOB.

N3menenne u300apHOrO TMOTEHIMANa NPU CMEUNIEHUH. XUMHYECKHUM
MOTEHIHAJI KOMIIOHEHTa B pactBope. [lapumanbHpie MOJSPHBIE BEIUYMHBI.
VYpaBuenue ['n66ca-/{rorema. Bnusinue cuiioBbIX TOJIeH HA paBHOBECUE BEILIECTBA B
cucteme. Ilonuble noTeHuuanbl. TepMoauHaMuyeckue QYHKIUU UACATbHBIX
pacTBOpoOB Ta3oB. PeanbHble pacTBOpPHI ra3oB. Vcnonab30BaHME METOAA JIETYYECTH.
OrpaHnyeHHas pacCTBOPUMOCTD I'a30B.

Tema 3.2. JKunkue pacTBopbl



XKunkue pactBopbl. MEXMOJEKYISIpHBIE B3aUMOJCHCTBHUS B KUAKHUX
pacTBopax.

PaBHOBecue »xuakocth u mapa. 3akoH Payma. MpeanbHble pacTBOpHI.
TepMmoauHamuueckass  kiaccudukanus — pacTBOpoB.  DYHKIUM  CMEIICHHUS.
N30piTOUHBIE TEpMOAMHAMUYECKHE (QYHKIUU U UX cBoicTBa. IlomoxxurenbHble U
OTpHUILIATENbHbIE OTKJIOHEHUs. 3akoHbl KoHOBaioBa M HX 0OOCHOBaHHE IIO
ypaBHeHHIO ['mb0ca-/ltorema. [lnarpamma OMHApHOTO paBHOBECUS B CHCTEME
KUIKOCTh-nIap. GpaKkmoHHas MEPETOHKA JKUJIKOCTEN. A3€0TPONIHBIE CMECH.

Tewma 3.3. PacTBOpUMOCTB BEIIECTB B JKUJIKOCTAX

PacTBOpuMOCTE Ta30B B XKUAKOCTAX. MaeanbHas pacTBOPUMOCTbH. 3aKOHBI
pPacTBOPMMOCTH Ta30B B JKHUJIKOCTAX. 3aBUCUMOCTb PAacTBOPUMOCTH Ta30B OT
teMriepaTypbl. OrpaHu4eHHass pPacTBOPUMOCTb JKHJIKOCTEH M BIMSHUE HAa HEe
TeMIeparypsl. HecMmemmuBarommuecs >XKUIKOCTH, MEPETOHKA C BOJISHBIM IapOM.
N neanpHast pacTBOPUMOCTD TBEPJBIX BEIIECTB B )KUJAKOCTAX. YpaBHeHue Llpenepa.
PeanbHble pacTBOPBI TBEPABIX BEUIECTB B JKUIAKOCTAX. fBIEHUA KPHOCKONUU H
s0ynrockonuu. Teopust JaHHBIX siBIIeHUU. [IpakTuka KpHOCKONMMYECKOTO OIBITA.
OcMoTnueckue  sBJICHHMS.  TepMOIMHAMUKA  OCMOTHYECKOTO  JAaBJICHUS.
OrpaHnudeHHass pacTBOPUMOCTh 3-X KOMIIOHEHTHOM XUAKOW cucTeMsbl. [IpaBuio
TapaceHnkoBa. 3akoHbI pacnpenenenust Hepacera.

XUMHAYECKAN TOTEHIMAI KOMIIOHEHTA B peallbHBIX pacTBopax. [loHsTue
AKTUBHOCTHU KOMIIOHEHTa B peaJIbHbIX pacTBOpax. BIOOp cTaHAapTHOIO COCTOSIHUS
JUIL  ONIPENENICHUs AKTUBHOCTU pPACTBOPUTENS W PACTBOPEHHOI'O BELIECTBA
Koapounuent akrtuBHoctu. M30bITOUHBIE  TepMOAMHAMHUYECKHE  (QYHKIUU
pacTBopeHus. PerynspHblie KuaKue pacTBOpPHI.

Paznen 4. Ctatuctuueckast TepMOIMHAMUKA

Tema 4.1. IlpenMeTr craTucTUYECKOW TepMoAMHAMUKH. Kiaccuueckuii u
KBAHTOBBIN MOJXO/IbI IIPU ONPEIETEHUHA MAKPO- U MUKPOCOCTOSTHUN CUCTEMBI

OO0o001IeHHBIE KOOPJMHATHI, CKOPOCTHU M UMITYJIbChl. [lonHas »Heprus
CUCTEMBI. YpaBHeHHS JBWKeHus [amunbroHa. [lonstue a3t u  (azoBoro
mpocTpaHcTBa, (azoBas TpaekTopus. «uw» u  «I[» -(da3oBble MPOCTPaHCTBA.
JlnHamuyeckass M BEpPOSATHOCTHAS 3a/laud TPU OMNPEIETICHUU MHUKPOCOCTOSIHUS
cucteMbl. KBaHTOBO-MEXaHHWYECKOE OIMUCAHWE CUCTEMbl. DEpMHOHBI U OO30HBHI.
CniocoOn1 pacnpeneneHuss (GEpMHOHOB M OO30HOB IO KBAHTOBBIM COCTOSTHHSIM.
CpaBHeHue ¢ KjiaccuyeckuM mpuOiamxkenueM. KBasukiaccudyeckoe MmpuOIMKEHHE.
HopmupoBanHblil (ha3oBbiii 00bEM.

Tewma 4.2. Ancam6iiu ['m60ca u nx knaccudukanus. OnpeaeneHne cpeaHnx
BeUYMH 1o aHcaMO:1ro ['u66ca. [locTynarsl CTaTUCTUYECKON TEPMOAMHAMUKA
MaxkpocBOMCTBAa CUCTEMBI KaK CPETHUE 3HAYCHUS CIIyYalHBIX BEJIUYMH.
VYcepennenne nmo BpeMeHu 1 ancamoiro I'mb6ca. MUKpOKaHOHUYECKUH,
KaHOHHMYCSCKHI B 00IbIION KaHOHHYecKui ancaMOnu I'n66ca. ITimorHoCTH
BEPOSTHOCTH U BEPOSATHOCTH MHKPOCOCTOSIHUSI CUCTEMBI B KBa3UKJIACCUICCKOM



npubamxenuu. Teopema JInyBusis. [TocTynaTel cTaTUCTUYECKON TEPMOIUHAMUKH.

Tema 4.3. MukpokaHOHHYECKOE M KaHOHHYECKoe pactpenenenue ['mdoea.
Craructudeckuii uaTerpan. CTaTUCTUYECKUN pacdyeT TePMOJUHAMUYECKIX
(GyHKIMH C MPUMEHEHNEM KBa3UKIaCCUYECKOTO MPUOIKEHUS

OnpeneneHre MUKPOKaHOHUYECKOTO aHCaMOJis1. BeposSTHOCTD
MaKpOCOCTOSIHUSI.

CraTHCTUYECKOE OMpPEISIICHUEe OSHTPONHH. JHTPONHS  H30JMPOBAHHOU
CHUCTEMBI B YCJIOBUAX paBHOBecusi. Kanonunueckuit ancamOnbp ['u60ca. I[ImoTHOCTS
BEPOSITHOCTH W HOPMHUPOBaHHAsl TUIOTHOCTh BEPOSTHOCTH JUII KaHOHUYECKOTO
ancamOmst ['mO0ca. Craructuueckuil uHTErpan. Pacuer TepMOIMHAMHUYECKHX
GyHKIMA:  BHYTPEHHEW  DHEPIUH, TEIUIOEMKOCTH, JHTPOIUH, HW30XOPHO-
U30TEPMHUYECKOTO W W300apHO-M30TEPMUYECCKOTO TIOTEHIIMAJIOB, JHTAJBIIUA B
KBa3HKJIACCUUECKOM MPHUOIMKEHUU (MCIIOb30BaHIE CTATUCTUYECKOTO UHTETPaa).

Tema.4.4. Cratuctuyeckas TEPMOIMHAMHUKA UICAJIBHOTO rasa.
Pacnpenenenne Makcsemta-bonbiiMana 1o sHEPTUsAM U CKOPOCTAM
Cratuctuueckuii uHTerpan st oaHod dactuusl W N-uwactun . HUx

B3aMMOCBs3b. PacueT cpeaHeil sHeprum ogHOM YacTulbl U cucrembl U3 N-uactui.
Bxknan pa3nuyHbIX CcTeneHed cBOOOALI B OOIIMI CTAaTUCTUYECKUN WHTErpall.
CraTtucTUyecKuii UHTErpall Ui MOCTYNaTeNbHbIX CTETIEHEW CBOOOIBI.

Pacnipenenenre 4dactuil mo cKopocTsiM M uMmiryibcaM. CpenHue 3Ha4YeHHs
CKOPOCTH.

Tema.4.5. Ompenenenve cpeaHUX BEIMYMH MO aHcamOmio ['mbG6ca mpu
KBAaHTOBOM Mojaxoje. Cymma Mo cocTosiHUuAM. WX CBSI3b C TEpMOAMHAMHYECKUMHU
GyHKIUSAMH

BeposaTHOCTh ONpeneneHHoro KBaHTOBOTO COCTOSiHUA. [IpuHIMnm paBHOU
BEPOSITHOCTA COCTOSIHUM C OJMHAKOBOM »JHepruei. KBaHTOBBIM TOAXOH MpH
paccMOTpEeHHUU KaHOHWYecKoro ancamoOis ['mb66ca. CyMMa MO COCTOSHUSAM ISt
CUCTEMbI B 11eJIoM. MoJieKyssipHasi CyMMa Mo COCTOSTHUSAM. B3auMOCBSI3b CyMMBI 110
COCTOSIHUSIM U MOJICKYJIIPHOM CYMMBI IO COCTOSIHUSIM JIJIsi HEPA3JIMUUMbBIX YaCTHIL.
Pacuer TepmoamHaMuueckux (QYHKIMA W KOHCTAHT PABHOBECHUS XUMHYECKUX
peakIui C UCIOJIb30BAHUEM CYMMBI MO COCTOSTHUSIM M MOJIEKYJISIPHOM CYMMBI MO
COCTOSIHUSIM.

Tema 4.6. CTaTUCTUYECKUE CYMMBI 110 COCTOSTHUSIM JIJISI PA3JIMYHBIX CTEICHEN
CBOOO/IBI M UX BKJIQJl B TEPMOIUHAMUYECKHUE HYHKITMU

MonekynsipHbple  CyMMbl IO  COCTOSHMSIM IS TOCTYNAaTEIbHOM,
BpalllaTeJIbHOM, KOJIeOATeIbHOM,3JIEKTPOHHOM CTerneHsM cB00o kI, OlleHKa BKJIaia
Pa3IMYHBIX CTEMEHEH CBOOOABI B 3HAYEHUS TEPMOJMHAMUYECKUX (PYHKIMN IS
MPOCTBIX MOJEKYJISIPHBIX MoJeNel (JIMHEHHBII TapMOHUYECKUN OCHUJUISTOP,
YKECTKHUM poTaTop).



Paznen 5. Monuka

OnpeneneHre U OCHOBHBIE pa3Jiesibl TEOPETUUECKON AIEKTPOXUMUU;, KpaTKas
HUCTOpUSI MX BO3HUKHOBEHHMS. [IoHATHME O XUMHUYECKOW W DJIEKTPOXUMHUYECKOM
peakuuu. Peanuzanus SICKTPOXMMUYECKUX PEAKIUMA B DIIEKTPOJIU3Epax U
XUMHYECKUX UCTOYHUKAX TOKa. [I[puKiiagHbie BOMPOCHI AIEKTPOXUMUHU.

Tema 5.1. Cnabble 37€KTPOTUTHI

Honuka. IlpeacraBnenus @apanes u AppeHHyca O CTPOCHHH PACTBOPOB
ANEKTPOIUTOB. OCHOBHBIE TMOJIOKEHUSI U HEAOCTATKH Teopuu AppeHuyca. PaGoTbl
Kuctsxosckoro u Kabiykoa. Mexanusm o0pa3zoBaHusl pacTBOPOB SJEKTPOJIUTOB.
HNoH-aunonbHple B3aUMOAECHCTBUS W MPUYUHBI YCTOMYMBOCTH HOHHBIX CHCTEM.
[uxn bopna — I'aGepa.

Tema 5.2. CuapHBIE DJIEKTPOJIUTHI

TepmMoaMHAMHUYECKOE OIMCAHUE PACTBOPOB ANEKTPONHUTOB. HOH-MOHHOE
B3aMMOJICHCTBUE B PACTBOPAX JJIEKTPOJUTOB. MonenbHbIe npencraBieHus [ 'xoma.
Teopus [lebasi-I'tokkesnsi; BBIBO YpaBHEHUHN JJIsl TOTEHIIMANIA HOHHOM aTMoc(ephl U
Kod(duIeHTa aKTUBHOCTH; CPABHEHUE TEOPHUH C IKCIIEPUMEHTAILHBIMU JIAHHBIMHU.
Henocrarku Teopun Jlebas-I'rokkerns.

Tema 5.3. HepaBHOBECHBIE CBOMCTBA PACTBOPOB JIEKTPOJIUTOB

[IpuurHBI HAPABJIEHHOTO ABUKEHUSI HIOHOB B PAaCTBOpE. SIBIICHUSI MUTPALIMH
u  gubdy3un. VYaenpHas  AJIEKTPONPOBOAHOCTh.  3aBUCUMOCTh  YIEIbHOMU
3JIEKTPONPOBOJJHOCTH OT KOHLEHTPALUHU ISl CIa0bIX M CHUJIBHBIX 3JIEKTPOJIUTOB.
MoutsipHass ¥ 3KBUBAJEHTHas 3JEKTPONPOBOAHOCTb. CKOpPOCTH IBMKEHUS HOHA B
anekTpudyeckoM  mnone.  IlogBwxHOCTH  MOHOB  CBSI3p  DKBHMBAJIECHTHOM
AJIEKTPOIPOBOIHOCTH C MOJBMXKHOCTBIO MOHOB. 3akoH Koippayma. 3aBUCMMOCTB
HKBUBAJIEHTHOW 3JEKTPONPOBOJAHOCTH OT KOHUEHTpPAUUHU AJi CIaObIX U CHUIIBHBIX
ANEKTPOJUTOB. OMmupuueckuii 3akoH Konbpaymia. HHTeprperauust sIBICHUN
AIEKTPOIPOBOAHOCTHU c TOYKU 3peHus TEOpUHU Jebas-1'tokkens.
OnekTpodopeTUUeCcKrii W penakcauroHHbl 3¢ dexTel. YpaBHenue OwH3arepa.
Oddexrol Buna u [lebas-DanbkeHrareHa. BnusiHue paguyca MOHA M BS3KOCTH
AIEKTPOJIUTA Ha SKBUBAJICHTHYIO AIEKTPONPOBOAHOCTD. IIpaBuiio
[TuccapxeBckoro-Banbiena. AHomanbHas MOJBHKHOCTh HMOHOB THAPOKCOHUS U
ruapokcuja.  BiumsHue — mpupoabl  pacTBOpUTENss — Ha  SKBUBAJIEHTHYIO
ANEKTPONPOBOIHOCTh. Paborel CaxanoBa. OOpa3oBaHHE HWOHHBIX AacCOILIMATOB.
Pa6otet Cemenuenko u breppyma. Umcma mepeHoca. DakTopsl, BIMSIONIME Ha
YHuCia IepeHoca MOHOB. MeTo sl onpeeneHus ynucen nepeHoca. Meron I'ntropda.
Hcrnonb3oBaHWE CUCTEM C PACTBOPUMBIM M HEPACTBOPUMBIM aHOAOM. MeTton
JBUKYILENCS rpaHuLbl. PacueT MCTUHHBIX YHMCElN MepeHoca.

Paznen 6. Dnexrpoauka
Tema 6.1. PaBHOBecHbIE CBOICTBA Mex(a3HBIX TPAHULL
[TonsTue  snekTpon, DdieKTpoxumuyeckas uenb. IlpaBuna  3anucu



aneKkTpoxumudeckor 1enu. Ckadyku TMOTEHIMala Ha Pa3IudHBIX MEX(pa3HbIX
rpanuuax. BHemHU, BHYyTpEHHUM NMOTEHIMANbIL. ['anbBaHu — noreHunai. [lonstue
AIEKTPOXUMHUYECKOTO MOTEHIIMaia. PaBHOBECME Ha TpaHMIAX METall — METalI,
METaJlll — PacTBOp U pacTtBop — pactBop. IJC kak cymma ["aibBaHM-TIOTEHIIMATIOB.
OmpeneneHue W BBHIOOp 3HAKa SJEKTPOJHOTO IMOTEHIHana. BomopoaHas 1ikana
MOTEHIIUAJIOB. TaOMMIbI dBJEKTPOJIHBIX IMOTECHIIMAJIOB. 3HAYE€HHUE BOJIOPOJIHOMU
IIKaJIbl MOTCHIINAJIOB.

Tema 6.2. TCpMOI[I/IHaMI/IKa TaJIbBAaHNYCCKOI'O 3JICMCHTA

SHCKTPOXI/IMI/ILIGCKI/Iﬁ dHAJIOT' YPAaBHCHUA H30TCPMbI XUMHUYECKOM PCaKIUU.
Pacuer KOHCTaHTHI PaBHOBCCHSA II0 IJJICKTPOXHMHUYCCKHUM JAHHBIM. YpaBHeHHe
I'n66ca — FCJ'IBMI‘OJII)Ha B 3JICKTPOXHUMHUHU U €TO UCCIICAOBAHUC.

Tewma 6.3. Knaccudukarius 3J1eKTpoa0B

Onexktponbl | u Il poma. OKUCIUTETHEHO-BOCCTAHOBUTEIBHBIE AIEKTPOIBI
npocteie U cinoxHbie.lIpaBuno Jlrorepa. I'azoBeie anextpoasl. opmyna Hepucra
JUIsL  3JIeKTpofgHoro mnoteHuuana. [loreHumomerpuueckoe omnpeaenenne pH
pacTBOpOB. XUHTUIPOHHBIN, BOJAOPOJHBIN M CTEKJISHHBIN 3JIeKTpoabl. O6nacTu ux
MPUMEHEHUSL.

Tema 6.4. DIEKTPOXHMMHYECKHE LEMA M MX IPAKTUYECKOE IPUMEHEHUE.
Knaccuduxanus 35eKTpoXuMuueckux 1emnei. usnyeckue 1enmu.

XUMHUYECKHE e 00paTtumbie U HeoOpaTtumbie. KOHIIEHTpAIIMOHHBIEC 1ETIH.
KoHmeHnTpanmonnsie 1menu 0Oe3 mepeHoca (Ta3oBbie M aMaliblaMHBIE).
KoHueHTpanmoHHbIE LEenM ¢ TEPEHOCOM KAaTHOHHOTO W AHMOHHOIO THIIA.
Onpenenenue uucen nepeHoca merogoM IJIC.CaBoeHHBIE SJICKTPOXUMUUYECKHUE
nenu. Onpenenenue KodhGUIHeHToB akTUBHOCTH MeTo1oM DJIC.

Tema 6.5. OCHOBBI JJIEKTPOXHMMHYECKOM KHUHETHKU. HEKOTOphle acneKTsl
MIPUKIIATHON IEKTPOXUMUU

[I1OTHOCTP TOKa KaK XapaKTEPUCTHKA CKOPOCTH DJIEKTPOJHOM PpPEAKLIHH.
[lonspuszamusa  snexrpona. IlonsgpuszanmoHHas  XapakTEpUCTHKA — JIEKTPOJA.
PaBHoBecHbli moTeHmuasn. Tok oOmena. [lonsipusyembiii ¥ HEMOJSAPU3YEMBbIH
NeKTpoAbl. PaznuyHele ciydyan BOSHUKHOBEHHMS JBOMHOIO DJIEKTPUUECKOTO CII0ST HA
IPAaHULE MeETauI-pacTBOp. MozenbHble IPEACTABICHUS O CTPOCHUM HOHHOIO
JIBOMHOT'O CJIOS.

Cramun 3IeKTPOXMMHUYECKOTO NPOLECca; MOHATUE JIMMUTHPYIOLIEH CTaJHH.
Tpu OCHOBHBIX ypaBHEHHS] AUP(GY3UOHHON KUHETHKU. 3aBUCUMOCTH TJIOTHOCTH
TOKa OT MOTEHIIMAJIa B YCIOBUSAX 3aMEJICHHOW cTanoHapHou nuddysuu. Teopus
3aMEIJIEHHOTO pa3psia M €€ COBPEeMEHHOEe O0OOCHOBaHHE. 3aBHUCHUMOCTh
nepeHanpsLkeHust oT mIoTHOCTH Toka. @opmyna Tadens. [puknagHsie BOmpocs
ANEKTPOAUKHA: KOPPO3US METAUIOB M METOJBI 3AIMUThI, XUMHUYECKHE HCTOUYHHMKHU
TOKa.

Pazpen 7. ®opManbHas KHHETUKA



Tema 7.1. Kunetnueckuii aHaimn3 MpOCTHIX PEAKIUNA PA3TUYHBIX TOPSIKOB

OCHOBHBIE MOHATUS XUMHYECKOM KUHETUKH. OrnpeneneHue CKOpoCTU
peakuuu. Kunetnueckne ypaBHeHUs. KOHCTaHTa CKOpPOCTH U TOPSAOK PEAKIIHH.
[ToHsiTUS O peakusix APOOHOTo Mopsaka. MONEeKyIIpHOCTh MJIEMEHTAPHBIX CTAIUN.
Kunernueckuit 3akoH AeiicTBus Macc. HeoOpaTumbie peakiuu nepBoro, BTOPOro u
TPEThEro MopsaKoB. OmnpenesieHne KOHCTAaHT CKOPOCTH W3 OIBITHBIX JaHHBIX.
Mertozs! onpeaeneHus nopsaKa peakiui.

Tema 7.2. ClnoxHBIE peaKIuu

[IpyHIIMIT HE3aBUCUMOCTH CKOPOCTEH DJJIEMEHTapHBIX CcTaguid. MeToapl
COCTaBJICHUS] KUHETHYECKUX ypaBHEeHHI. OOpaTUMbIe peakiuy MepBOro U BTOPOTO
nopsakoB. IlapauienbHbie peakuuu. IlocnmenoBaTenbHble peakiuu. OnpeneneHue
KOHCTAHT DJIEMCHTAPHBIX CTQJAWM W3 OINBITHBIX JaHHbIX. KuHeTnueckuit aHanmms
CIOXHBIX mporieccoB. [IpuHumn ctanronapHoctyu boaeHmTeHa.

Tema 7.3. BausiHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKON PEaKIINU

3aBUCUMOCTbH KOHCTAHTBI CKOPOCTH OT Temneparypsl. [Ipasuno Bant-TI'odda.
OMnupuueckoe ypaBHeHre Appenuyca. Teopust AppeHuyca, ee mojaoxeHus. BeiBo
ypaBHeHUs1 Appenuyca. ‘“OddexTtuBHas” U “UCTUHHAA® DSHEPTrUsl AaKTUBAIIUU.
DKCIEpUMEHTAIBHOE OINPEEICHUE SHEPTUN aKTUBALINH.

Tema 7.4. Kunetuka 1enHbIX peakiyi

[lenHble peakuuu. DJIEMEHTapHbIE MPOLECCHl 3aPOXKICHUS, MPOAOJIKEHUS,
pa3BeTBIICHUS U OOphIBa Lienel. J{nvuHa nenwu.

Pa3BeTBieHHbIE 1IeTIHBIE peakiuu. lIpenenbHble SBICHUS B Pa3BETBICHHBIX
LEMHBIX PeaklUsIX Ha IpuMepe OKUCIIeHUs1 Bojopoia. [1oayocTpoB BociaMeHEHUs.
[Tepuon uHAYKIIUKU. 3aBUCUMOCTD MOJIOKEHUSI HUXKHETO TIpejiesia BOCTUIAMEHEHHUSI OT
cocyJia U MPUPOJIbl €ro MOBEPXHOCTH.

Paznen 8. Teopuu MONEKYISIPHON KUHETHKU

Tema 8.1. Teopust coynapeHnil B XUMUYECKOW KNHETHKE

['a30kMHETMYECKUI THAMETP COYJIapEHU B MPUMEHEHUH K MOJIEKYJISIPHBIM U
OuMoONIeKyJsIpHBIM ~ peakuusiM.  Cxema JIuHaeMaHa, €€  HMCIOJIB30BaHUE U
npuMeHuMocTs. 1lonpaska ['nHIIENTBEBY 1a.

Tema 8.2. MeTo/1 IepexoJHOr0 COCTOSAHUS (AKTHBUPOBAHHOI'O KOMILJIEKCA)

CaoiicTBa AKTUBUPOBAHHOTO KOMILIEKCA. Jonymenus TEOpUU
aKTUBHPOBAHHOTO KOMILIEKCA. TpaHCMUCCHOHHBIN KO3 duiment. CTaTuCTUIECKUA
pacyer KOHCTaHThl CKOPOCTH.

TepMOIMHAMHUYECKUM  ACIIEKT TEOPUM  AKTUBUPOBAHHOTO  KOMILIEKCA.
Ontponus akThuBauud. COOTHOIIECHHS MEXIY ONBITHOM M HWCTUHHOW JSHEpPruen
akTuBaUuu. IIpuMeHeHne Teopuu coyAapeHUM M aKTUBUPOBAHHOIO KOMILUIEKCA K
peakuusaM B pacTBopax. PoJib mponeccoB conpBaTaliuu B XMMUYECKON KHHETHKE.

Pa3nen 9. Karamuz

Tema 9.1. 'omoreHHsIi KaTanus



Onpenenenve u oOIIME€ NPUHIMUIIBI KaTaidu3a. | OMOTEHHBIM KaTaaus.
Kucnorno- ocHoBHOM karanu3. Kiaccudukaiuys peakinuii KHCIOTHO-OCHOBHOTO
THIIA.

Tema 9.2. ['eTeporeHHbIN KaTamus.

Ornpenenenue CKOPOCTU TeTEPOTCHHON KAaTAIUTUUECKON peakiuu. Y AeibHas
AKTUBHOCTb. AKTUBHOCTh U CEJICKTUBHOCTh KaTAJIM3aTOPOB. AJCOpOLIMS KaK CTaaus
FETEPOr€HHBIX  KATAIUTUYECKUX  peakuuid. HeogHopoaHOCTh  MOBEPXHOCTH
KaTaJIn3aTopoB. MeTamibl KaKk Karain3aTtopbl. Teopuss MyJIbTUIUIETOB banaHnuHa.
[IpyHIMIOBI TEOMETPUUECKOTO M DHEPreTHYECKOTO COOTBETCTBUA. HaHeceHHble
Karanu3atopel. Teopuss akTuBHbIX aHcamOieil KoOozea. Karanmuz Ha
MoJIynpoBogHKUKAX. Teopust BonbKkeHITENHA.
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BOITPOCBI

l. OO6mras TepMOIMHAMUKA
1. TepMoamHaMHuecKas CUCTEMA: U30JIUPOBAHHAS, 3aKPBITAsl, OTKPHITAS.
YpaBHeHus cocrossHue cucteMsl. [IpuBenenHoe ypaBuenue Ban-nep-Baanbca.



3akoH

COOTBETCTBEHHBIX COCTOSHUM.

[IepBbIil 3aKk0OH TepMOAUHAMUKHU. Ero (popMynHpoBKH U 3HAUCHHE.

VYcnoBue npoTekaHus MpoueccoB B cucteMe. HyneBoe Hauano TepMoIMHAMUKH.

4. Tennora u pabora — Kak Gopmbl nepeaadyn dHepruu. [loHsaTne 0000IICHHON
CUJIBL.

5. TemnoemMKOCTh BElIECTBA, €€ 3aBUCUMOCTh OT TeMmiiepaTypbl. Kanopuueckue

KOA(PUITUCHTHI.

[IpuMeHeHne nepBOro 3aKOHa TEPMOJIMHAMUKH K HJI€aJIbHBIM Ira3aMm.

PaBHOBECHBIE U HEpaBHOBECHBIE MpoLecchl. [IoHATHE MaKCUMaIIBHOW PaOOTHI.

8. Pabota pacmmpeHus uaealbHOTO Tra3a MpH Pa3IUYHBIX Mpoleccax. YpaBHEHUE
anna0aThl UAeaJILHOIO rasa.

9. 3axon ['ecca u ero 3HaueHue.

10. CrangapTHble TEIUIOTHI 00pa30BaHUsl M TEIUIOTHI cropaHus BemiectBa. Pacuer
TEIJIOBBIX 3(P(PEKTOB IO TEerioTaM oOpa30BaHUS U CrOpPaHUS XUMHUYECKUX
BEILECTB.

11. TemnoBble 3(PPeKThl XUMUUYECKOW pEaKUUU IPU MOCTOSHHOM O0bEME HU
MIOCTOSTHHOM JJaBJICHHUH, CBSI3b MEXKIYy HUMHU.

12. 3aBucumocth TemIoBOoro 3¢p@deKkra XUMHYECKOH peakluud OT TEeMIIEepaTyphl.
3akon Kupxroda.

13. DHEeprust XUMUYECKOM CBSI3W U METOJIBI €€ pacyeTa.

14. YcnoBue npeBpaiilieHus TerioTsl B padoty. [ukn Kapho.

15. Bropoii 3akoH TepMoarHaMuKd. Ero popmynmpoBky 1 3HaUEHUE.

16. OGocHOBaHKE BTOPOro 3akoHa TepMonHamMuku o Kapuno-Knaysuycy.

17. AHanmuTHYECKOE BBIpa)KEHNE BTOPOT'0 3aKOHA TEPMOANHAMUKHN. OU3HUECKUN
cMBbICIT SHTpOMUHU . CTaTUCTUYECKOE TOJKOBAHUE SHTPOIHH.

18. MeTtoasl pacuera SHTPOIHUHU.

19. Bo3pacranue 3HTpoOIMU Ipu HeoOpaTUMBIX poueccax. HepaBeHcTBO
Kiay3zuyca. HecoctositenbHOCTD "TemnoBoit cmepTu Beenennoit".

20. Tpetuii 3akoH TepmoauHamuki. [loctynar [1nanka. AGcomoTHAsI SDHTPOMHSL.
[TpuHLIMIT HEAOCTHHKUMOCTH a0COIFOTHOTO HYJISI TEMIIEPATyPBhI.

21. uddepeHnnanbHbie COOTHOIICHUS B TEPMOIUHAMUKE.

22. TepMoauHAMUYECKUE TTOTEHITUABI U XapaKTEPUCTUUECKHUE (PYHKITUH.

23. YpaBaenue ['m66ca-I"ensmronbia. Ero gpusznueckuii cMbIC U 3HAUCHUE.

24. YcmoBusi paBHOBECHSI M CAMOIIPOU3BOJIBHOIO MPOTEKAHUS MTPOLECCOB B CUCTEME.

25. Xapakrepuctuueckue GyHKIIUU UAeaaIbHOTO rasa.

26. JletydecTh. MeTOIbI ONIPECIICHUS JIETYYECTH.

277. ®a3oBble Iepexoanl nepBoro poaa. Ypasuenue Knaysnyca-Knaneiipona.

28. 3aBUCUMOCTb JAaBJICHHS HACBIILIEHHOTO IIapa OoT TeMneparypsbl. MictnaHas
XUMHUYECKas MOCTOSIHHASL.

29. Ilonsitue o (pa3zoBBIX MEpexoax BTOPOTO poja.

30. AkcuomMaTtuka BTOpPOro 3aKoHa TepMoanHamMuku. [lonstue o metone
Kapareonopu.
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1. XUMHYECKasi TEPMOIMHAMHUKA
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TepMoanHaMHKa XMMUYECKOTO pABHOBECHS. XUMHUYECKasl IEPEMEHHASI.

2. 3akoHn gnedctBus Macc. Koncranta paBHoBecusa. C(CrnocoObl BbIpaXeHUs

KOHCTAHThI PABHOBECHS.

YpaBHEHUE U30TEPMbI XUMHUYECKOUN PEAKIINH.

4. 3aBUCHUMOCTh KOHCTAHTBI PaBHOBECHS OT TeMIIepaTypbl. YpaBHEHHE H300aphl

XUMHYECKOUN pEAKIINH.

YpaBHEHUE N30X0OPBI XUMUUYECKON PEAKIINH.

6. BausHue naBneHHMs Ha XHMMHYECKOe paBHOBecue. YpaBHeHue [lnanka-Ban-
Jlaapa.

/. Biugaaue mapameTrpoB Ha xumuyeckoe paBHoBecue. Ilpunumn Jle-Illarense-
bpayna.

8. Pacder paBHOBECHOTO COCTaBa Ta30BBIX PEAKIMil. YpaBHEHHWE MaTePUATHLHOTO
OastaHca.

9. Pacuer KOHCTaHTBI paBHOBECHUS C BBIYUCIEHUEM NIOCTOSTHHOW UHTETPUPOBAHUSI.

10.Pacuet xoHCTaHTHI paBHOBecHUs 110 MeToy [1IBapiimMana-TeMkuHa.

11.Pacuer KOHCTaHTHI paBHOBECHS C UCIIOJIb30BAHUEM TEIUIOBOTO 3akoHa HepHcra.

12.11pubnukeHHbIE METO/Ibl pacueTa KOHCTAHT PABHOBECHS.

13.Pacuer paBHOBECHOT'O COCTaBa, UCXOJIS U3 OJTHOTO MOJISl HICXO/IHOTO BEIIECTBA.

14.Pacuet paBHOBECHOT'O COCTaBa, 3Hasi COCTaB UCXOJHON CMECH.

15.Pacuer paBHOBECHOT'O COCTaBa Y€pe3 CTENEHb MIPEBPALLECHUS.

16.PacdeTr paBHOBECHOTO COCTaBa ABYX IOCIEIOBATENbHBIX PEAKIUNA MO METOIY

MaTepHalbHOIro OanaHca.

[1l.  PacTBOpBI U Te€TEpOTCHHBIE PABHOBECUS

®yHnaMeHTanbHble ypaBHeHUs [ 100ca. XuMUYeCKuil MOTEeHIUA.

2. XAMHYECKHI TOTEHITMAT KOMITOHEHTA HWJICaJbHOTO M PEabHOTO Ta30BOTO

pacTtBopa.

[TaprmansHbie MOJISIpHBIC BeTUYHHBL. Y paBHeHUe [ n06ca-/lrorema.

MexMoieKyIsipHOe B3aUMOJCHCTBHE B pacTBOpax. ODHTPONUNHBIN (akTop

pacTBOpEHHSL.

5. PaBuoBecue xuakoctu ¢ napom. Mneansubie pacTBophl. 3akoH Payis.

PeanpHbie pacTBOpbl. Il0JI0XKUTENBHBIE U OTPULIATEIBHBIE OTKIOHEHHS. 3aKOH

['enpu. [IpenenbHo pa3dbaBiIeHHBIC PACTBOPHI.

7. Tlepserit 3akon KonoBanosa, @pakiinoHHasi MeperoHKa KUIKOCTEH.

8. Bropoii 3akon Konoanosa. Pa3nenenue a3e0TpOmHbIX CMECEH.

9. HecmemmBaromuecs >kxuakocTu. [leperonka ¢ BOISIHBIM TTapOM.

10. PacTBOpHMOCTB Ta30B B JKUJIKOCTH: BIIMSAHUE AABJICHUS, TEMIIEPATYPhI U

AIEKTPOJIUTOB.

11. XuMuuecknii NOTEHLMAT KOMIIOHEHTAa B JXUIKOM pacTBOpe. AKTHUBHOCTD.
Koaddumment akruBHocTH. BBIOOP CTAaHAAPTHOTO COCTOSIHUS IJI1 pACTBOPUTEIS
Y PaCTBOPEHHOTO BEILIECTBA.

12. AKTUBHOCTb pacTBOpUTENS B pacTBope. Ee onpenenenue no KpuoCKOMMYECKUM
JTAHHBIM.

13. UneanbHasi pacCTBOPUMOCTh TBEPJBIX TeN B KUIAKOCTAX. YpaBHenue lllpenepa.

Kpuockomnus u 30yn1nockonus.
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14. TepmMoguHaMUKa OCMOTHYECKOTO AaBieHus. 3akoH Bant-T'odda.

15. PacTBOpeHME TPETHETO BEMIECTBA B IBYX HECMEIIMBAOIINXCS KUAKOCTSX.
3akoH pacnpenenenus Hepaera. DkcTpakuus.

16. PerynsipHble u atepMalibHbIE PACTBOPHI.

17. IIpaBuio a3 ['m66c¢a.

18. OTHOKOMIIOHEHTHBIE CUCTEMBI. J[MarpamMma COCTOSIHUSL BOJIBI.

19. qunarpamma cocTosiHus cepbl. MOHOTPOIIHBIE Y SHAHTHOTPOIHBIE IPEBPALECHUS.

20. [1nockas auarpamMma JBYXKOMIIOHEHTHOM CUCTEMBI P 00pa30BAHHUU
ABTEKTHKHU. Kpuoruaparasle cMecH.

21. JlnarpaMMa COCTOSIHUS IByXKOMIIOHEHTHON CHCTEMBI, 00pa3yromieil
XUMHUYECKOE COETMHEHNUE, TUIABSIEECS KOHTPYEHTHO.

22. JlnarpaMMa COCTOSIHUSI IByXKOMIIOHEHTHON CHCTEMBI, 00pa3yromieil
XUMHUYECKOE COEIMHEHNE, TUIABSALIEECS HHKOHTPYEHTHO.

23. OU3HKO-XUMUYECKAN aHaIU3. Y YEHUE O CUHTYJISIPHBIX TOUKAaX.

24. TBepable pacTBOpHI. [JnarpamMma cOCTOSIHUS JBYXKOMIIOHEHTHOM CUCTEMBI C
HEOTPAaHWYEHHOM PACTBOPUMOCTBIO B TBEPAOM COCTOSIHHUM.

25. InarpaMMBbl COCTOSIHUS IBYXKOMIIOHEHTHOM CUCTEMBI C OTPaHUYEHHOM
pacTBOpUMOCTHIO B TBepAOM cocTostHUM (| u |l Thrb).

26. JluarpaMMBbl COCTOSIHUS JBYXKOMIIOHEHTHOM CUCTEMBI C OTPAHUYEHHOU
PacTBOPUMOCTBIO KOMIIOHEHTOB B KMJIKOM COCTOSIHUU. SIBJIEHUE JTMKBALIUHU.

27. CutaBel MeTaJUIOB. IHTEpMeTaIIMYecKue coeuHeHus. J{anbTOHNUIbI 1
OEepTOTUIBI.

28. TpexkoMIIOHEHTHBIE cucTeMbl. TpeyroiapHuk coctaBa ['mdb0ca -Pozeboma.

29. O06bemMHas AuarpaMma COCTOSIHHSI TPEXKOMITIOHEHTHOM CUCTEMBI IIPH
00pa30BaHUU TPOMHON IBTEKTHUKHU.

30. ®a30BO€ paBHOBECHE B TPEXKOMIIOHEHTHOM CUCTEME BOJIa-ABE COJIU C
OJTHOMMEHHBIM HOHOM.

IV. Craructuyeckas TepMOAMHAMUKA.

1. Tlonsitue dassbl, ha3oBoil TpaekTopuu U (pazoBoro npoctpancta. [ lu ['-pazossie
pocTpaHCcTBa. J(MHaMuuYecKkass M BEpPOSTHOCTHAs 3a/ayd IPU OIpPEICICHUH
MUKPOCOCTOSIHUSI CHCTEMBI.

2. MuKpo- U MakpoCOCTOsSTHUE cHCTeMbl. Kiaccuueckuii 1 KBaHTOBBIN MOAXO/ TIPH
ONHMCAHUHM MUKPOCOCTOSIHUSL CUCTEMBI.

3. KBazuknaccudeckoe mpHOIMKEHHWE TIPU OMHUCAHUM MHUKPOCOCTOSIHHSI CHCTEMBI.
HopmupoBaHHbIi (pa30BbI 00bEM U HOPMHUPOBAHHAS IJIOTHOCTH BEPOSITHOCTH.

4. KonebarenpHasi MOJEKYJSIpHAs CyMMa IO COCTOSIHUSM JIE TapMOHUYECKOTO
OCHWJUISITOpa M BKJIAJ KOJI€OAaTeTbHOTO [JBHXKEHHUS B TEPMOJUHAMUYECKUE
byHKUIHU.

5. Cratuctuyeckasi MOJIEKYJISIpHasi CyMMa MO COCTOSIHUSIM JIJIsl )KECTKOr0 poTaTopa.
Bpamarennsle cocTaBifOmde TEPMOJMHAMUYECKUX (PYHKIMHA JBYXaTOMHOTO
rasa.

6. CraTtuctuueckas MOJIEKYJIS[pHAas CyMmMMa IO DJIEKTPOHHBIM COCTOSIHUSM U €€
BKJIaJ] B TEPMOJIMHAMUYECKHE (PYHKIIUU.

7. Craructuueckasi MOJIEKYJISIpHAsE CyMMa I10 COCTOSIHHMSIM JUIsSl MOCTYHaTEIbHOTO



JBUKEHUS MOJIEKYJIBI M €€ BKJIA]] B TEPMOJUHAMUYECKUE (PYHKITUH.

8. CBs3b CyMMBI IO COCTOSIHUSIM CHUCTEMBI B II€JIOM C TEPMOJWHAMUYECKUMHU
GYHKITUSAMH.

9. KBaHTOBBIM MOIXOJ MPU PACCMOTPEHHUUM KaHOHHYECKoro aHcamoOust ['ubOca.
Craructuyeckass CyMMa CHUCTEMBI B ILE€JIOM UM MOJIEKYJSIpHAasT CymMMa IO
COCTOSIHUSIM.

10. TloctrymarenbHass cyMMa IO COCTOSIHUSAM MJIsI MACAIbHOTrO rasza. OyHKIUN
pacnpenenenus Makcseiia 1 MakcBeiia-bonbiiMana U UX UCIOJIB30BaHUE IS
BBIYHCIICHUS CPEAHUX CKOPOCTEN M SHEPTHI MOJIEKYJI B HJI€aJIbHBIX ra3ax.

11. Kiaccuyeckass cratucTHKa uWA€aJIbHOrO rasza. CTaTUCTUYECKUU WHTErpasi
cuctembl B 11e70M (N-yacTuil WaeanbHOro raza) u ajisg oAHOW yacTulbl. CBS3b
MEKTy HUMHU.

12. CBsA3b CTaTUCTUUECKOTO UHTETPpasIa U TEPMOIMHAMUYECKUX (DYHKITUH.

13. Kanonuueckoe pacnpenenenue ['nb6ca. IlnoTHOCTE BeposATHOCTH U
CTAaTUCTUYECKUI UHTErpaj Il KAaHOHUYECKOoro ancamoO:ist I'ub0ca.

14. MuxkpokaHoHnyeckoe pacnpeaenenue [106ca. BeposTHOCTh 3amaHHOrO
MaKpOCOCTOSIHHSI CUCTEMBI. CTaTHCTUYECKOE TOJIKOBAHUE SHTPOIIUU.

15. ITocTynaTel CTaATUCTUYECKON TEPMOJIUHAMUKU: ITOCTYJIAT 3PrOTHOCTH, ITOCTYJIaT
PaBHBIX AaNpPUOPHBIX BEPOSTHOCTEH, NOCTyJaT O Haubojiee BEPOSTHOM
pacrnpeeNeHny CUCTEM aHCaMOJIs.

16. YcnoBus craTUCTHYECKOTO paBHOBecHA. TeopeMa JInyBHiLs.

17. CraTuctuueckue CpeaHHE 3HAUYCHUS MaKpPOCKOMUYECKHX BEJIMYMH. AHCaMOIU
I'n66c¢a. [TnotHOCTH BepostHOCTH p (P, ) 1 BepositHocTs AW(p, ().

18. YpaBHeHHs 11 XMMHYECKOTO IMOTEHIHATIA W KOHCTAHTA PABHOBECHUS JIA
UJCAbHBIX Ta30B, BIPAXKEHHBIE YEPE3 MOJIEKYJISIPHYIO CYMMY I10 COCTOSIHUSIM.

V. DnekTpoxumusi.

1. Teopus AJIEKTPOJIUTUYECKON JIACCOLIMALINH, ee KOJINYECTBEHHBIE
xapakTepucTuKku. [[puurHbI yCTOMYMBOCTU MOHHBIX CHCTEM

2. DHeprus U TeIUIOTa Pa3pylIeHUs KPUCTAUIMYECKOW pEIIeTKH . YpaBHEHHE
bopna. Wou-gunonsHble B3auMOACHCTBUSA. MexaHW3Mbl 00pa3oBaHUSl W
MPUYUHBI YCTOMYMBOCTH HOHHBIX CUCTEM

3. MoH-munonpHOE B3aWMOJAEWCTBHE B PACTBOpaxX 3JEKTPOJIUTOB. AKTHBHOCTD,
KO3 (PHUIIMEHT aKTUBHOCTHU. DMIIpudeckoe npasuiio JIbtonca-Pennana

4. VloH-MOHHBIE B3aMMOJICUCTBHSI B PAcTBOpPAX CUJIBHBIX JJIEKTPOIMTOB. Mojenb
Jebas-I'tokkensa. MonHas aTMocdepa U ee KOJTUUECTBEHHbIE XapaKTEPUCTUKU

5. Teopusi cunbHBIX 2J1eKTpoJUTOB J[leOas-I'tokkens. YpaBHeHUs IJisi CpPEeaHEro
noHHOro ko3 ¢unurenta aktuHoctd B |, |1 u lll-em npubmmxenusx

6. HepaBHOBecHbIE CBOICTBa pacTBOPOB 3JEKTpONUTOB. uddy3us u murpanus
VMOHOB. YJIelbHas ¥ SKBUBAJIEHTHAS AJIEKTPONPOBOIHOCTh. CKOPOCTh JBUKEHUS
VMOHOB. DJEKTPUYECKasl MOJABHKHOCTbh M HOHHAs 3JIEKTPONPOBOAHOCTH. IToTOK
murpanuu. BeiBog 3axkona Konppayma

/. BinsHHE KOHLIEHTPAaLUUX HA YAEJIbHYIO U SKBUBAJEHTHYIO 3JIEKTPOIPOBOJHOCTb
JUIs ¢1a0bIX M CUJIBHBIX 3JIEKTPOJUTOB. DMIupHueckoe ypaBHeHue Kombpayiia.
YpaBuenue OHzarepa



8. BuusiHue pa3nuuHbIX (PAKTOpPOB Ha MOABMKHOCTH HOHOB. AHOMaJIbHAs
MOABWKHOCTb HMOHOB THIAPOKCOHUS M THUAPOKCUIA. IJIEKTPONPOBOAHOCTh
HEBOJIHBIX PACTBOPOB. SIBIIEHHE acCOMalli HOHOB

9. Yucna nepeHoca U METO/Ibl UX OIpPEIeTICHUs

10. Ckauku noTeHIMaNta Ha pa3HbIX Mek(a3HbIX rpaHuiiax. ['anbBaHU-TTOTEHIHAL.
DIIEKTPOXUMHUYECKU moTeHuan . lIpoueccel, mpoucxonsiiue Ha TpaHHUIAX
METaJJI-METaJ1, pACTBOP-PACTBOP U METAJLI-PACTBOP

11. YcinoBue mnepexona 3apspKEHHOW YaCTHIBI YE€pe3 TPaHUIy METALI-PACcTBOP.
VYcnoBue  3neKTpoxuMUYecKoro  paBHoBecus. @Popmyna  Hepncra g
rajbBaHUIIOTEHIMAIIA

12. TlonsiTe 3JMEKTPOAHOrO MOTEHHHAaNa. BOIOPOAHBIN 3IEKTPOI U €r0 POJib B
ANEKTPOXUMUU. 3HAYEHUE BOJOPOIHOM IIKAIBI TOTEHIIMATIOB

13. Tepmonunamuka ranbBaHuueckoro sneMenta. @opmyna Hepucra mis D1C
AIEKTPOXUMUYECKOU LETIH. Pacuer KOHCTAHTBI paBHOBECHUSA U
TepMoauHaMuueckux (QyHkuuil. YpaBHenue [uOO6ca-I'enbmronbiia u  ero
UCCIIEIOBAaHUE

14. Knaccuduxanus saexktponoB. Popmyna HepHcta nams  37€KTPOIHOTO
MOTEHIIAAJIA

15. U3mepenue pH metogom DJIC. XUHTHUAPOHHBIN, BOJOPOAHBINA M CTEKJISTHHBIN
ANEKTPOABI

16. Onpenenenue ko3¢ PpUIEHTOB aKTUBHOCTH MeTooM DJ1C

17. Knaccudukanusa saeKTpoXUMHUECKHX Leneil. OOpaTuMble W HEOOpaTUMBbIE
XUMHYECKHUE LENH. DneMeHT BecTtona

18. KoHueHTtpauuoHHsle 1enu 0e3 mepeHoca M ¢ 1nepeHocoM. IIpuunHb
BO3HUKHOBEHUA NTU(PHYy3MOHHOTO MOTEHIMAIA U CIIOCOOBI €ro SITUMUHUPOBAHUS

19. CnBoeHHBIE XUMUYECKHE LIENU U UX IPUMEHEHHE

20. JIBOMHOM 3JIEKTpUUECKHM cliol. MexXaHu3M ero BO3HMKHOBEHUs. MoJelbHbIC

MPEACTABICHUS O CTPOEHUHU JTBOMHOTO 3JIEKTPHUUYECKOTO CIIOS

21. OcHoBHble ypaBHEHUS NU(PPY3NOHHON KUHETUKH B YCIOBHUSX CTAI[MOHAPHOMN

mudy3un i1 HEMOABMKHOTO U BPAIAIOIIETOCs TMCKOBOTO 3JIEKTPOJIOB

22. Tonsaporpadus. KauecTBeHHBIN U KOJTMYECTBEHHBIN aHATU3 AIEKTPOJIUTA

23. Teopust 3aMensIEHHOTO pa3psiia-UOHU3AINH U €€ COBPEMEHHOE 00OCHOBAHHE.
AHanu3 ocHoBHOTO ypaBHeHus . opmyna Tademns

24. AnonHas monspu3aIis HOHOB. SIBJIieHNE TaCCUBHOCTU. AHOTHAS 3aIllUTa

25. Kopposus MeramnoB. XHMHYECKasT U IJIEKTPOXUMHUYECKAs KOPPO3HS.
TepMoanmHaMuKa KOPPO3HMOHHOTO mpolecca. Kunetudueckue kpusbie. [loHsTHE
PABHOBECHOI'O U CTAlMOHAPHPIO MOTEHIMAIIA

26. TepmoamHamuka BoIopogHOTO M KHUCIOPOAHOTO AJIEKTpoAoB. Jluarpamma
YCTOMYHUBOCTHU BOJBI U €€ 3HAUECHUE

27. XuMHUYeCKHE€ WCTOYHUKA TOKa. TpeOoBanus, mnpeabsBiasiembie k XUT.
[IepBUYHbBIE UCTOYHUKHU TOKA. AKKYMYJISITOPBI U TOILJIMBHBIE 3JIEMEHTHI

VI. KuneTnka XuMU4E€CKUX PEAKIIHH.

1. Kunetnueckuii aHamu3 MPOCTHIX HEOOPATUMBIX peakluii HyJleBoro, 1-ro, 2-To u

3-ro MOPSIAKOB (CIIydail paBHBIX KOHIICHTPAIIUAN)



no

Kunernueckuit aHanu3 oOpaTUMbIX peakiuid 1-ro u 2-ro nopsiikos

3. Kunernueckuil aHaiv3 MpoCTOH HEOOPATHUMOW peakiuu 2-TO MOpsJKa: Ciydan
pa3HbIX KOHIeHTpauuid. KuHeTnueckuii aHajin3 napauielIbHbIX peaklfil IEPBOTO
nopsiaKa

4. IlocnenoBaTenbHbIE PEAKINNA: KUHETUYECKUHM aHAJU3 pEaKIUN THIIA:

A Kl_) BK2_)C

Metoj cTallMOHAPHBIX U KBA3UPABHOBECHBIX KOHIIEHTpAIUN

Mertoas! onpeneneHus nopsjaka peakiuu

OO6u1as xapakTepucTUKa LEMHbIX peakunil. CTaauy EMHOW peakuu

KuHeTtnka HEpa3BETICHHBIX LIEMTHBIX PEAKIUM.

. Pa3BeTBneHHbIE LIeTIHBIE peaKiuu. Teopust B3pIBOB U BOCIIAMEHEHUM

10 Teopust akTUBHBIX COyIapeHUN

11.Teopus CTOAKHOBEHUH I MOHOMOJIEKYJISIPHBIX peakiuii: Teopus Jlnnaemana u
['mumensByaa-JInnaemana

12. Teopus aKTUBHUPOBAHHOTO KOMIUIEKCA: PAacUeT MOBEPXHOCTH MOTCHIIMAIbHOU
SHEPIUMU U UCTUHHOW SHEPIUU aKTUBALIMU XUMUYECKOW PEAKIIUU

13.Teopuss aKTUBUPOBAaHHOTO KOMIUIEKCA: pacyeT CKOPOCTH 3IIEMEHTApPHBIX
peaKkuui Mo 3aIaHHONM SHEPTUN aKTUBALIMU

14. Teopust akTUBUPOBAHHOTO KOMILJIEKCA: TEPMOAMHAMUYECKUIN aCIIEKT

15.luddy3noHHas ctagusi FeTepOreHHOr0 KaTAIMTUYECKOro Mpoliecca.

16.00mme npuHIMIB Katanu3a. [ omorennslil katanus. CoseBbie 3G (HeKTHI.

17.ABTOKAaTaIUTUYECKUE PEAKLIUU

18.I'ereporeHHbIE KATAIMTHYECKHE PEAKIIUU: OONIasl XapaKTepUCTHUKA CTaJui
peakiuu. DHEprusi akTUBAIMU KaTaTUTHYECKOTro mpoliecca

19.Cranus ancopOiiuu B TeTEPOreHHOM KaTaJlu3e

20.KuHeTtnueckas cTaius TeTePOreHHON KaTAIMTHICCKON PeaKIuu

21.Teopun TETEPOTEHHOTO KaTajn3a: TEOPUH MYJbTUILIIETOB, TEOPUU AKTUBHBIX
aHcaMOJIei U DJICKTPOHHAS TEOPUS

22.I'oMOTeHHBIN KaTaJus3. KucnotHo-ocHOBHOM KaTajus. Kunernka

(bepMEeHTATUBHBIX KATAIUTUYECKUX PEAKIIUH.

© @~

Pasznea 4. DJIEKTPOXUMUSA
BBenenue

OrnpeneneHre U OCHOBHBIE pa3fesibl TEOPETUUECKON IIEKTPOXUMUU; KpaTKas
HUCTOpUSIT UX BO3HMKHOBEHMS. [IOHATME O XHMMHYECKONM M JIIEKTPOXUMHYECKOU
peakiuu. Peannzauus AIEKTPOXMMHUYECKMX PpPEAKUUA B BJIEKTPOIU3Epax U
XUMHUUYECKUX UCTOUHUKAX TOKA. [[pukiagHbie BOIPOCH! AIEKTPOXUMUMU.

Pa3znes 1. Monnka Tema 1.1. Cnadble 3J1eKTPOJIUTHI

HNonuka. IIpencraBnenusa @apanes m AppeHuyca O CTPOCHHMH PacTBOPOB
ANEKTPOIUTOB. OCHOBHBIC TIOJIOKEHUSI U HEJOCTATKU Teopuu AppeHuyca. PaboTh
KuctsikoBckoro u KabmykoBa. MexanusMm o0Opa3oBaHUsI PaCTBOPOB 3JICKTPOJIUTOB.
WNoH-aunonbpHbIe B3aUMOACHCTBHUS W MPUYUHBI YCTOMYMBOCTH HOHHBIX CHCTEM.



[uxn bopna — I'aGepa.

Tema 1.2. CuibHbIE 3JIEKTPOJIUTHI

TepMoanHAMHUYECKOE OIKMCAHUE PACTBOPOB AJNEKTPONHUTOB. HMOH-HMOHHOE
B3aMMOJICHCTBUE B PACTBOPAX JJIEKTPOJIUTOB . MojenbHbIE NpeacTaBieHus [ 'xoma.
Teopus [lebas-1'tokkens; BEIBOJ ypaBHEHUM I MOTEHIIMAIa HOHHOM aTMOocdephl 1
ko3 uIeHTa aKTUBHOCTH; CPABHEHHE TEOPUH C IKCIIEPUMEHTATBHBIMH JTAHHBIMHU.
Henocratku Teopun [lebas-Itokkens.

Tema 1.3. HepaBHOBecHBIE CBOHCTBA PACTBOPOB 3JICKTPOJIMTOB

[TprunHbBI HAPaBIECHHOTO ABUYKEHUSI HOHOB B pacTBOpE. SIBICHUS MUTpaIlUU
u  auddysun. YaembHas  AJIEKTPONPOBOIHOCTh.  3aBUCUMOCTh  YACIBHOU
AJIEKTPONPOBOHOCTH OT KOHLIEHTPALMM JJI1 CIA0BIX W CUJIBHBIX 3JIEKTPOJHUTOB.
MomnsipHasi 1 SKBUBAJICHTHAsI JIEKTPONPOBOJHOCTh. CKOPOCTh JABUKEHHUS MOHA B
anexktpuueckom  mosie.  I[logBmwkHOCTh  MOHOB  CBSI3b  DKBUBAJICHTHOM
ANEKTPONPOBOJIHOCTA C MOABUKHOCTBIO MOHOB. 3akoH Konbpaymia. 3aBHCUMOCTb
HKBUBAJICHTHOU 3JIEKTPOMPOBOJHOCTH OT KOHIIEHTPAIMU JUIsl CIAOBIX M CHJIBHBIX
ANEKTPOJIUTOB. OMIupuueckuii 3akoH Konbpayma. HWHTepriperauusi sSIBICHUN
AJIEKTPOIPOBOAHOCTHU Cc TOYKH 3peHUs TEOpUHU Hebas-I'tokkens.
OnexktpodopeTnyeckuii U penakcauuoHHbI 3 dexTel. YpaBHenue OmH3arepa.
DOddextet Buna un Jlebas-DanpkeHrareHa. BiusHue pamuyca MOHA W BS3KOCTH
ANEKTPOJIUTA Ha SKBUBAJICHTHYIO AIEKTPONPOBOJAHOCTD. [TpaBuiio
[TuccapxeBckoro-Banbaena. AHoOMallbHass MOABUYKHOCTh WMOHOB THIIPOKCOHUA M
TUJIpOKCUAA.  BnusHuMe  mnpupoabl  pacTBOpPUTENsE  HA  SKBHUBAJICHTHYIO
ANEKTpOnpoBoAHOCTh. Pabotel CaxanoBa. OOpa3oBaHHE HMOHHBIX aCCOIMATOB.
Paboter Cemenuenko u beeppyma. Uucna nepeHoca. DakTopbl, BIUSIONIME HA
yucia nepeHoca MOHOB. MeToipl onpeneneHus yucen nepeHoca. Meron I'ntropda.
Hcnonb30BaHWE CUCTEM C PACTBOPMMBIM M HEPACTBOPUMBIM aHOIOM. MeTton
JBIDKYIIEHCS TpaHullbl. PacueT HCTUHHBIX YUCEN IEPEHOCa.

Pa3znes 2. Jnexkrpoanka

Tema 2.1. PapHoBecHBbIE CBOIICTBA MeK(Pa3HBIX IPAHMIL

[TonsTue anekTpon, DdJeKTpoxumuuyeckas uenb. IlpaBuna  3anucu
ekTpoxumMudeckoi 1menu. CKauyku TMOTEHIMala Ha Pa3InyHbIX MeK(a3HbIX
rpaHuiax. BHeMHUN, BHYTpEHHUN NMOTEHUMABL. ['anpBanu — noreHuuan. Ilonarue
ANEKTPOXUMHUYECKOTO MOTEHIMana. PaBHOBecME Ha rpaHUIax METalll — MeTal,
METaJl — PacTBOp U pactBop — pactBop. IJC kak cymma ["aibBaHU-TIOTECHIIMATIOB.
Onpenenenue U BBIOOP 3HAKa AJIEKTPOJHOrO MOTeHUMana. BomopoaHas mikana
MOTEHIIUAJIOB. TaONMIbl AJEKTPOIHBIX MMOTEHIMAJIOB. 3HAYE€HHUE BOJIOPOIHOMU
HIKaJIbl HOTEHIINAJIOB.

Tema 2.2. TepMoauHaAMHKA raJIbBAHUYECKOI0 3JI€MEHTA

DJIEKTPOXUMHUYECKUNA aHAJIOT YPaBHEHUS M30TEPMbl XMMHUUYECKOM pEeaKIIUH.
Pacuer KOHCTaHThI pPaBHOBECUS IO HJIEKTPOXMMHUYECKHM JIaHHBIM. Y paBHEHUE
['n606ca — I'enbMTOMIBIIA B QIIEKTPOXUMHUU U €T0 MCCIICIOBAHNE.

Tema 2.3. Knaccudgukanus 3J1eKTpoa0B

Onektponbl | u Il poma. OKUCIUTENHEHO-BOCCTAHOBUTENBHBIE 3IEKTPOABI
npocteie U cinoxHbie.lIpaBuno Jlrorepa. 1'azoBeie anexkrpoasl. Popmyna Hepucra



JUIsL  JIeKTpofgHoro mnoteHuuana. [loreHumomerpuueckoe ompeaenenne pH
pacTBOpOB. XUHTUAPOHHBIN, BOJOPOAHBIN U CTEKJISIHHBIN 31eKTpoabl. ObnacTu ux
IIPUMEHEHUS.

Tema 2.4. JjIeKTPOXMMHUYECKHE HENU U UX MPAKTHYECKOe IPMMEHEeHHe.

Knaccupukanusa  snextpoxumuueckux — ueneil.  dusnueckue  menu.
XuMuyeckue ILenu oOpatuMble U HeoOpaTuMble. KOHIEHTpAlMOHHBIE IIETIH.
Konnenrpanuonnsle 1enu 0e3 mnepeHoca ( Tra3oBble W aMajblaMHbIE ).
KOHIIEHTpanMOHHBIE LENUM C IIEPEHOCOM KAaTHOHHOIO W aHUOHHOIO THIIA.
Onpenenenue uucen nepeHoca Merogom IJ[C.CnBoeHHBIE SIEKTPOXUMUUYECKUE
nenu. Onpenenenue koddduinenton akTuBHOCTU MeTo0M DJ[C.

Tema 2.5. OcHOBBI 2J1eKTpOXUMHUYecKOM KMHeTUKH. HexoTopbie
aCNeKThl NPUKJIATHOMN 3JIeKTPOXUMHUH

IImOTHOCTP TOKa KaK XAapaKTEPUCTHUKA CKOPOCTH DJIEKTPOJHOM PEAKLIHH.
[Tomsipuzanuss  snekrpoxa. llosmspu3anyMoHHass — XapakTEpUCTHKA — 3JIEKTPOJA.
PaBHoBecHbli moTeHnMasn. Tok oOmeHa. [lonsipuzyembiii W HEMOJSAPU3YEMBbIH
NEKTPObl. Pa3zauyHble clydyan BOSHUKHOBEHUS JBOMHOTO JIEKTPUUYECKOTO CIJIOS Ha
IPaHULIE METauI-pacTBOp. MoJenpHble MNPEACTaBICHUS O CTPOCHWH HOHHOIO
JIBOMHOT'O CJIOS.

Cragun 3JIeKTPOXUMHUYECKOTO NPOLECCa; MOHATUE JIMMUTHPYIOLIEH CTaJHH.
Tpu oCHOBHBIX ypaBHEHMsS AU(PPY3MOHHOM KUHETHKU. 3aBUCHUMOCTh IUIOTHOCTH
TOKa OT MOTEHIIMAJIa B YCIOBUSAX 3aMEJICHHOW cTanMoHapHOW nuddysuu. Teopus
3aMEIJIEHHOTO pa3psga M €€ COBPEMEHHOE OO0OCHOBAaHHME. 3aBHCHMOCTH
nepeHanpsbkeHus: oT mIoTHocTH Toka. @opmyna Tadens. Ilpuknanaeie BOmpockl
DNEKTPOAUKHA : KOPPO3US METAUIOB W METOABl 3AIUMTHI, TaJIbBOHOTEXHHUKA,
DIEKTPOCUHTE3 OPraHMYECKHUX M HEOPraHMYECKHX  BEIIECTB; XUMHUYECKHUE
MCTOYHUKH TOKA.
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Bonpocsl

1. Teopus ANEKTPOIUTUUECKOIN U CCOLIMAIINH, ee KOJIMYECTBEHHbBIE
xapakTepucTuku. [[puurHbl yCTOMYMBOCTH MOHHBIX CUCTEM.

2. DHeprus U TeIioTa pa3pylIeHUs KpUCTANIMYECKON pereTku. Y paBHenue bopHa.
HNoH-munonbpHple  B3aUMOJEHCTBUS. MeXxaHu3Mbl OOpa3oBaHUS M IPUYHUHBI
YCTOMYMBOCTU MOHHBIX CUCTEM.

3. NoH-munonsHOEe B3aMMOJICHCTBUE B PACTBOPAX JIIEKTPOJIUTOB. AKTHBHOCTH,
K02 PUIIMEHT aKTUBHOCTHU. DMITUpUYecKkoe npasuiio JIptouca-Pengana.

4. loH-nOHHBIE B3aMMOJICHCTBUSA B pPAaCcTBOpaxX CUJIBHBIX 3JIEKTPOJUTOB. Mojensb
Hebas-T'tokkensa. Monnas atmocdepa U ee KOJTUYECTBEHHBIE XapaKTEPUCTUKU

5. Teopust cuibHBIX AyeKTpoiauToB JleOas-I'tokkens. YpaBHEHUs [JIs1 CPEIHETO
noHHoro ko3¢ dunuenta aktusHoctd B |, Il u lll-em npubmmxenusx.

6. HepaBHOBeCcHbIE CBOWCTBA PAaCTBOPOB ANEKTPOIUTOB. Juddy3us um Mmurpamus
MOHOB. YJelbHasg M 3KBUBAJICHTHAsI 3JIEKTPONPOBOJHOCTh. CKOpPOCTh ABUKEHUS
MOHOB. DJIEKTpUYECKasl TOJBUKHOCTh M HOHHAs 3JIEKTPONPOBOAHOCTh. lloTok
murpanuu. BeiBog 3akona Konppayma.

7. BiiusiHue KOHLEHTpaluu Ha YJEIbHYI0 U 3KBHBAJICHTHYIO 3JIEKTPOIPOBOIHOCTh
JUIs CIa0BIX W CUJIBHBIX DJIEKTPOJUTOB. DMIUpUuYeckoe ypaBHeHue Kombpayiia.
VYpaBuenune OH3arepa.

8. Biusinue pasznuuHblXx  (PAKTOPOB HA TOABWXKHOCTH HMOHOB. AHOMaJIbHAs
MOJIBM>KHOCTHh HOHOB T'MAPOKCOHUS U TUAPOKCHIA. DIEKTPOIPOBOJIHOCTD HEBOIHBIX
pacTBOpOB. fIBJIEHHE accOLMallii HOHOB.

9. Yucna nepeHoca U METOABI UX ONPEEIICHUSI.

10. Ckauku moTeHIMaNa Ha pa3HbIX MeX(}a3HbIX rpaHunax. ['arbBaHU-TIOTEHITHAL.
DneKTpoXuMHUUecKuid noteHnuai. [Ipoueccel, npoucxoasuime Ha rpaHUIlaX METaI-
METaJlJI, pACTBOP-PACTBOP U METAILI-PACTBOP

11. YcnoBue mepexona 3apsKEHHOM YacTHUIbl Yepe3 TIPAaHMIy METaJLI-PacTBOP.
VYcnoBue anekTpoxuMmudeckoro pasHosecus. @opmyna Hepuera mia [NanbBanu-
NOTEeHIIMAaNA.

12. TlonsiTe 3JEKTPOAHOrO MOTEHLMAaNa. BOIOPOAHBIN SIEKTPOI U €ro poyib B
AIEKTPOXUMUU. 3HAUECHHUE BOJOPOJAHON HIKAJIbI TOTEHIIUAIOB.

13. TepmoauHamuka raibBaHudeckoro snemeHta. @opmyna Hepucra mis DC
ANEKTPOXUMHUYECKON 1IenH. PacyeT KOHCTAHThI paBHOBECHUSI U TEPMOJUHAMUYECKUX
bynaknuii. Ypasuenue ['m60ca-I'ensMrosbiia v ero ucciaea0BaHue.

14. Knaccudukamus osaexktponoB. Popmyna HepHcta mmsg  3JIEKTPOIHOTO



MOTEHIHAJIA.

15. U3mepenue pH merogom DJIC. XUHTUAPOHHBIN, BOJOPOAHBIN M CTEKJISTHHBIN
AIEKTPOBL.

16. Onpenenenue korhPuireHToB akTUBHOCTH MeTo1oM DJ1C

17. Knaccudukanusa snekrpoxumuueckux ieneil. OOpaTuMble U HeOOpaTUMBbIE
XUMUYECKHUE Lenu. DnemMeHT BecTona.

18. KoHueHTpaumoHnHsie 1ienu 0e3 mepeHoca W ¢ MepeHocoM. [IpuuuHel
BO3HUKHOBEHUS AU(PPY3MOHHOTO MOTEHIMANIA U CIIOCOOBI €T0 STMMHHUPOBAHHUSL.

19. CnBoeHHbIE XUMHUYECKHE LIETTH U UX IPUMEHEHHE.

20. JIBOMHOW 3JNEKTPUYECKHM CIIOM. MeXaHu3M €ro BO3HUKHOBECHHS. MoJelIbHbIE
IIPEACTABIICHUS O CTPOEHUU JBOMHOIO JJIEKTPUYECKOTO CIIOSI.

21. OcHoBHble ypaBHeHUs TU(D(PY3MOHHONW KMHETHKH B YCIOBUSAX CTAIllHOHAPHOMN
mudGy3un A HEMOABUKHOTO U BPAILIAIOIIETOCs JUCKOBOTO AJIEKTPOJIOB.

22. Ilonsporpadusi. KauecTBeHHBIN 1 KOJTUYECTBEHHBIN aHAIU3 AJIEKTPOJINTA.

23. Teopust 3aMeIJIEHHOTO pa3psa-MOHU3ALUU U €€ COBPEMEHHOE OOOCHOBAaHMUE.
Ananu3z ocHoBHOro ypaBHeHus. @opmyna Tadens.

24. AHonHas noasApU3aLys HOHOB. SIBJIEHNE TACCUBHOCTU. AHO/IHAS 3aIMTA.

25. Koppo3us wmertaioB. XuUMHUYECKas M 3JIEKTPOXMMHYECKAs KOPPO3US.
TepmoauHaMuKka KOpPpO3HMOHHOTO mporecca. Kunernueckue xpusble. I[loHsATne
PaBHOBECHOI'O U CTALIMOHAPHOI'O MOTEHIMAA.

26. TepmoauHamMuKa BOJOPOJAHOTO U KUCIOPOJAHOTO 3JIEKTPOAOB. /lnarpamma
YCTOMYMBOCTHU BOJIBI U €€ 3HAUYCHHUE.

27. XuMUYecKue WCTOYHHKH TOKa. TpeOoBanus, mnpenbsBiasembie Kk XUT.
[lepBU4HBIE HCTOYHUKHN TOKA. AKKYMYJISTOPBI M TOIIMBHBIE DJIEMEHTHI.

Cpok J1eiicTBUS MPOrPaMMbl BCTYITUTEIBHOIO UCIBITAHUS 3 roja.

[Mporpamma yTBepkaecHa YueHbIM coBeToM MHcTuTyTa Xumuu (mporokoa Ne 9 or
09.04.2019 r.) u cormacoBana ¢ OTAEIOM MO OpraHU3AlMU MPHEMa Ha OCHOBHBIC
oOpazoBarenbHble porpamMmmbl CI'Y

HavanpHuK OoTzENIa 10 OpraHu3alny pueMa
Ha OCHOBHbIE 00pPa30BATENbHBIE MPOIPAMMBI,
OTBETCTBEHHBIN cekpeTapb LleHTpanbHOU d
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