OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/DKETHOE YUYPEXJIEHHUE HAYKH

MHCTUTYT OBLLEX M HEOPI AHWYECKOW XMMUWU UM. H.C. KYPHAKOBA
POCCUMCKOM AKAJIEMUU HAVK

(MOHX PAH)

qn.—xopP—P;;‘éH-" e s

‘<(

IporpaMmma npomexKyTo4HOro (KaHAHJaTCKOI0) 3K3aMeHa
no cnenuaabHocTu 02.00.02 AvanuTHyeckas XHMHSA

HanpaBnenue noaAroToBKH
04.06.01 - XUMHUYECKHUE HAYKH

MockBa
2019 r.



2

INPOI'PAMMA-MUHUMYM
KaHIUIaTCKOI0 K3aMeHa 10 CIeLHaIbHOCTH

02.00.02 "AnasuTHuyeckasi xumus''
110 XUMUYECKUM, (PU3UKO-MAaTEMATHUECKUM U TEXHUYECKUM HayKaM

BBenenue

Hacrosias nporpaMma OXBaTbIBa€T OCHOBOIIOJIAraroliue pa3acibl aHAJIUTUYECKOM
XHUMHH, OCHOBHBIEC METO/1bl, CPEJCTBA U 00BEeKThl XUMHUYECKOr0 aHaJIu3a.

1. O6mue Bonpocskl

[Ipenmer ananuTueckod xumuu. Llenu u ocoOEHHOCTH aHANUTUYECKOU XUMUU U
aHAJIUTUYECKON CilykObl. B3auMOCBSI3b aHAJIMTHYECKOW XUMUHU C JPYTHMU HayKaMH,
3HayeHue AJsi oOwecTBa. OCHOBHbIE 3Talbl pa3BUTUs. AHAJTUTHYECKHE 3a1a4u: OOHapy-
)KeHue, uaeHTU(UKalus, orpeieieHue BelecTB.

Xumuueckue, pusznyeckue U OMOJIOrHYECKUE METO/Ibl aHATUTHYECKOH Xxumuu. Me-
TOJIbl OOHApYKEHUs, UACHTU(DUKALIMY, pa3iesIeHUs] U KOHLEHTPUPOBAHUS, OIPEe/e/ICHUs;
rubpuiHbIe 1 KOMOMHUPOBAHHBIE METO/bl. MeTO/1bl NpsIMble U KOCBEHHBIE.

OcHOBHbIE XapaKTEPUCTUKH METOJIOB OMNpeeeHUs: YyBCTBUTEIbHOCTh, Mpeael
oOHapyKeHHUsI, Juana3oH ONpenessieMbIX COJep)KaHHH, BOCIPOU3BOAUMOCTD, MPaBUIIb-
HOCTh, CEJIEKTUBHOCTb. MeTO/1 1 METOAMKA.

Buapl Xxumuyeckoro aHajimuza: HW30TOIMHBIM, aTOMHBIH, CTPYKTYPHO-IPYMIIOBOMH
(pyHKUMOHANBHBI), MOJIEKYJISIPHBIN, BELIECTBEHHbIH, (ha30BbIii. MaKkpo-, MUKPO-, YJIbT-
paMuKkpoaHaiu3. JIokaibHbIi, Hepa3pylIalOLIUi, TUCTAHIIMOHHBIM, HENpepbIBHbIK, BHE-
naboparopHslii (10JIEBOA).

2. MeToabl aHAJH3A
2.1. Xumuueckue memooni
2.1.1. Teopemuueckue ocHo8bl

Hcnonp3oBanue 3aKOHOB TEPMOJMHAMHKH M KMHETHKH JUIs OTMCAHMs W YIpaBJie-
HUE pealbHBIMH N'OMOI€HHBIMHU U MeTePOreHHBIMU CUCTEMAaMH.

KonuyecTBeHHbIe XapaKTEPUCTUKH PaBHOBECHIi: TEPMOAMHAMHUYECKAs W KOHIIEH-
TpPalMOHHbIE KOHCTAHTbI, CTAHJAAPTHBIM M (hOpMasibHBINA MMOTEHIMANbI, CTeNeHb 00pa3o-
BaHUs (MOJIbHAs JI0Js1) KOMIIOHEHTa. PacueT akTHBHOCTEH W PaBHOBECHBIX KOHLIEHTpA-
LM KOMIIOHEHTOB. bydepHble cucTeMsl.

KuciiotHo-ocHOBHOe paBHOBecHe. Pa3zBuTue mpejcTaBieHui 0 KMCIOTaX ¥ OCHO-
BaHusX. MICrosb30BaHue MPOTOIMTUYECKONH TEOPHH Uil ONUCAHUS paBHOBecHil. Biuns-
HHE CBOMCTB pacTBOpHTeNIel; UX Kiaccupukauus. KoHCTaHThl KUCIIOTHOCTH M OCHOBHO-
ctu. @ynkuus ["'ammera. BydepHsie pacTBOpHI.

KomniexcooGpasoBanue. TUNBI KOMIUIEKCHBIX COEJMHEHHM, HCIIONB3YEMBIX B
XxuMu4eckom ananuse. CtynenHdaroe komruiekcooOpasoBanue. KOHCTaHTBI yCcTOWYHMBO-
cTd. MeTo/p!l onpeziesieHns cocTaBa KOMIUIEKCHBIX COeIMHEHUI M pacyeTa KOHCTaHT yc-
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TodunBocTH. KuHeTHKa peakuuii KomIuiekcooOpasoBaHus. VHepTHble U JlaOuibHBIE
KoMIuieKchl. [Ipumepbl UCronb30BaHus KOMILIEKCOB.

OKHCIHTE/IbHO-BOCCTAHOBHTE/IbHOE paBHOBecHe. OOpaThMbie U HEOOpaTHMBbIE
peakuuu. YpaBHenue Hepucra. Cmewannbiii noreHuman. Mertojbl u3MepeHusi NOTEH-
ruanoB. Koncrantsl paBHOBecusl. MeXaHU3M OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peak-
. KaramuTuueckue, aBTOKATATUTHYECKHE, COMNpPSDKEHHblE M HMHIYLUPOBAaHHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Ipumepbl aHAIUTHYECKOrO MCIIOJIb30Ba-
HUSI.

Ilpoueccnl ocakaeHusi-pacTBopeHusi. PaBHoBecusi B cUCTEME XXHUJIKOCTh -TBep/iasi
¢daza. KoHCTaHTBl paBHOBECHS; paCTBOPUMOCTh. MexaHu3m 00pa3oBaHUsi M CBOMCTBA
KpHUCTAJUTMYECKHX M aMopdHBbIX ocajkoB. KonnouaHble cuctemsl. 3arpsisHeEHHs U yCIlo-
BUSI TOJTYUYE€HUS] YUCTBIX OCATKOB.

Opranuyeckue peareHTbl B XHMH4YeCcKOM aHajau3ze. @OyHKIHOHAIBLHO-
aHAJIMTHYECKHE TPYNIEL. BiusHUEe CTpyKTyphl OpraHMYECKUX peareHTOB Ha MX CBOMCT-
Ba. TeopeTHyeckre OCHOBBI B3aMMOJIEHCTBUS OPraHUYECKUX PEareHTOB ¢ MOHAMU Me-
TaJUIOB.

2.1.2. I' pasumempuueckue memoosl

CymHOCTb, 3HaUY€HHE, TOCTOMHCTBA U OrPAaHUYEHHUs MPSAMBIX U KOCBEHHBIX IPaBH-
MeTpUYEeCKUX MeTo/10B. TpeboBaHus, npeabsBiseMblie K ocanakam. Baxnelimue Heopra-
HUYECKHE M OPraHUYeCcKre OCaaUTeNU. AHATUTUYECKUE BEChI.

2.1.3. Tumpumempuueckue memoosl

Cymnocts 1 Kiaccudukauusi. Buapl TurpoBanus (npsiMoe, o6parHoe, KOCBEHHOE).
Kpusbie TuTpoBanus. Touka 5KBUBaJIEHTHOCTH, KOHEYHAs TOYKA TUTPOBAHHS.

KHc10THO-0CHOBHOE THTpPOBaHHE B BOJIHBIX M HEBOAHBIX cpenax. llepsuynbie
CTaHJapTHble pacTBOpbl. KpuBble TUTPOBaHMs Il OJHO- U MHOIOOCHOBHBIX CHCTEM.
WNHaukaTopsl.

OxKHCINTEeNBHO-BOCCTAHOBHTEILHOE THTpoBaHue. [lepBuuHble ¥ BTOpUYHbBIE
craHaapTHeie pacTBopbl. Kpusbie TuTpoBanus. Unaukatopsl. [IpeaBapurenbHoe OKHC-
JIeHWEe U BOCCTAHOBJIEHUE OllpejesisieMblX coequHeHuid. KpaTkas xapakTepucTHkKa pas-
JTUYHBIX METOJIOB.

Komnaexkcomerpunyeckoe TurpoBanue. CymHocts. Mcnosns3oBaHue aMUHOIONN-
KapOOHOBBIX KHUCIIOT B KOMIUIEKCOHOMETPUH. BakHeiilne yHUBepcanbHble U crienudu-
4YeCKUe METAJJIOXPOMHbIE UHAMKATOPBI. [IpakTHueckoe UCIoNb30BaHUE.

Ocaaureannoe Turpoanue. CyiHocts. KpuBbie TuTpoBanus. Metossl WHIMKa-

MY KOHEYHOM TOYKHU TUTpoBaHus. MHMKaTOPBI.
2.1.4. Kunemuueckue memoowi

CywmnHocts MeTo10B. uddepenuraibibiii 1 MHTErpalibHbIM BapuaHTsl. Katanutu-
YECKUM U HEKaTaJMTUYECKUI BapuaHTbl. MeTo/ibl onpeieseHus KOHLEHTPalui WHIWKa-
TOpPHBIX BelecTB. UyBCTBUTEIBLHOCTD, H30MPATEIbHOCTD U TOYHOCTb, 00JAaCTH NpUMEHE-
HUSL.

2.1.5. Buoxumuueckue memoosi

CyH.[HOCTI: METOIOB. (DepMeHTaTHBHbIe WHIWKATOPHBIE pPEAKLHH. Xumuueckas
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npupona u cTpykrypa ¢epmentoB. MMMoOunusoBaHHbie (epMeHTbI. buoceHcopbl H
depmenTHbIe 371eKTpo/ibl. CyIIHOCTE MMMYHHBIX MeTO0B. MeTO/bl perucTpanuu aHa-
JAUTHYECKOTO CUTHAja B OMOXMMHYECKHX M MMMYHHBIX MeTojax. YyBCTBHUTEIBHOCTD,
M30MpaTebHOCTh U TOYHOCTH MeTO0B. O061acTH PUMEHEHHUSI.

2.1.6. Dnexkmpoxumuueckue memoovl

Teoperuyeckue ocHOBbI. OCHOBHBIE ITPOLIECCHI, MPOTEKAIOIIME HA JJIEKTPOAaX B
NMEKTPOXUMHYECKOH siueiike. KuHeTrKa sneKTpoxumudeckux npoueccos. [Homspusaiy-
onHas kpuBas. Knaccugukanus MeTOI0B.

Morenuuomerpusi. PaBHOBECHbBIE JIEKTPOXUMHUYECKHE CHCTEMBl U UX XapaKTepu-
cTuky. OHOMETpHsi: BO3MOXKHOCTH METOa M OrpaHu4eHus. THIbl HOHCENEKTUBHBIX
3JEKTPOJIOB ¥ MX XapakTtepucTuku. [lonesbie TpaH3ucTOphI. [lOTEHLHOMETPUUYECKOE
TUTPOBAHKE C HEMOJISIPU30BAHHBIMU U TIOJIIPU30BAHHBIMHU JIEKTPOAAMH.

Kynonomerpusi. [lpsimas noreHuuocTaTi4eckas U rajbBaHOCTaTH4ECKas KyJIOHO-
merpusi. KysoHOMeTpu4YecKoe TUTPOBAHME, €ro BO3MOXXHOCTM MW TNPEUMYLIECTBA.

BoabTamnepomerpusi. XapakTEepUCTUKK BOJITAMIIEPOTPaMM, HCIOJIb3yEMbIe
JUIs U3ydeHHs U ONpesieieHus] OPraHUYeCKUX M HeOpraHWYeCKMX coelrHeHui. MeTpo-
JIOTMYECKHE XapaKTEpUCTUKKM Pa3IMYHBIX BAPUAHTOB MOJsAporpaduu, BO3MOKHOCTH H
orpaHuYeHHsi MeTO0B. MIHBEepCHOHHAs BONLTAMIIEPOMETPUS U ee IPUMEHEHHUE B aHaITH-
3e. [IpsiMbie 1 KOCBEHHbIE BOJIbTAMIIEPOMETPUIECKKE METO/IbI.

Kouaykromerpusi. [Ipsivas HU3KO9aCTOTHAs KOHJAYKTOMETPHSI U KOHIYKTOMETPH-
yeckoe TUTpoBaHHe. MCrosib30BaHUE KOHIYKTOMETPUYECKHMX JATYUKOB B XpOMarorpa-
(UK U Ipyrux MeTojax aHajiusa.

2.2. Duzuueckue memoonl

B3aumoielicTBHE BEILECTBA C 3JICKTPOMAarHuTHBIM H3J1y4€HUEM, ITOTOKAMH HyaCTHL,
MAardiuMTHBIM ITOJIEM.

2.2.1. Memoool amomHoi onmuyeckou cneKkmpocKonuu

TeopeTHueckne 0CHOBbI. ATOMHbIE CIIEKTPbI IMHUCCHH, TOIJIOMIEHHs U (hryopec-
uenuuu. Pe3onancHoe mnorjoiieHre. CamororioieHne, HOHU3alus. AHaJIUTHYECKUEe
JUHKUK. 3aBUCUMOCTh aHAIIMTHYECKOIO CUTHajla OT KOHLEHTpALKH.

ATOMHO-3MHCCHOHHAS creKTpockonus. Bo3OyxaeHue nmpod B MjiaMeHH, B Ayro-
BOM M HCKPOBOM paspsnax. MHIYKTUBHO cBsi3aHHas miasma. Perucrpanms crekrtpa.
Unentudukanus v onpeeneHue 3JeMEHTOB 110 SMHUCCHOHHBIM crieKTpaM. Pusuyeckue
¥ XUMH4YecKkue nomexu. Bayrpennuii crangapt. [logaBnenue Melnarmux BIMSHANK MaT-
PHIIBI ¥ COMYTCTBYIOIIMX 3JIeMEHTOB. I IprMepsl HC0/Ib30BaHus.

AToMHO-a0copOunonnas cnekrpomerpusi. Cymnocts merojna. MCTOYHUKN U3ITY-
yenus. IlnamenHas aromu3anus. XapaKTEpPUCTHKH TUTAMEH M MX BBIOOD. DIEKTpOTEp-
MHUYecKas atomusanus. TWIbl 3JeKTpoTepMUYeckux atomu3aropoB. CriocoObl mojaro-
ToBKHU 1poOkl. [Tomexu: xumudeckue u ¢usndeckue. Koppekius nomex. HyBCTBUTEb-
HOCTb U U30UpaTelbHOCTh. [IprMepbl UCTIONB30BaAHMS.

AToMHO-(p1yopecuenTHas cnekrpockonus. [Ipuruun mMerona. Crnocobel BO30yk-
nenus atomoB (Y@ uznyuenue, saszep). BzaumHoe BiusHHE 3JE€MEHTOB U yCTpaHEHHE
9TUX BIUsHUM. [IpakTHUECKOe IPUMEHEHHE.



2.2.2. Memoowel penmeeno8cKou U 31eKmpoOHHOU CNeKMPOCKONUU

MeTtoabl pentreHocnekrpaiabuoro anaauza (PCA). Knaccudukauus sMuccuoH-
Heix MeTo/10B PCA. 3akon Mo3nu. KadecTBeHHBIH 1 KOJMYECTBEHHbIN aHanu3. Marpuu-
Hble 2pdexTsl. TUNbl peHTreHOBCKUX crieKTpoMeTpoB. CpaBHUTENIbHAS XapaKTePUCTHKA
MeTo/10B. [ IpakTHueckoe npuMeHeHue.

AGcopOIMOHHBIN peHTreHoCTIeKTpalibHbIi ananu3. [IpuHunn Meroaa; npuMeHeHHe.

PentrenoBckasi poTo3eKTpoHHas crieKTpockonus. Oxe-37eKTPOHHas CIIEKTPOCKO-
nusi. OcHOBBI MeTO10B. [ [pakTHveckoe npumeHeHue.

2.2.3. MemoOwi monekynsipHot onmu4eckol cnekmpocKonuu

Teoperunueckue ocHoBbl. MosieKynsipHble CIEKTPbI IMOIIOLIEHUS, HUCITYCKaHMS.
OcHOBHbIE 3aKOHBI CBETONOITIOLEHHs U uciyckaHus. Paccesiuue csera. lonspusanus u
onrtuyeckas akTUBHOCTh. CriocoObl U3MepeHUsl aHAIMTUYECKOrO CUrHaa.

Cnextpodoromerpusi. CriocoObl onpesiesieHuss KOHLEHTPALMK BELIeCTB. AHaJIM3
MHOTOKOMITOHEHTHBbIX cucTeM. CreKTpockornus oTpaxeHusl. JJocToMHCTBa ¥ OrpaHuve-
Hust MeTo10B. [IpakTuyeckoe npuMeHeHue.

JlioMmuHecueHTHBIe MeTOAbL. Buel momuHecieHIMU. OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJISIPHOM JtoMHUHeclieHU MU, KauecTBeHHBIN ¥ KOJTMYECTBEHHBIN aHAJIU3.

HUK- n pamanoBckasi (KOMOMHAMOHHOIO paccesinusi) cnekTpockonus. Kone-
OarenpHBIC W BpalaTeNbHbIe CrIeKTpbl. KauecTBeHHBIN U KOIMYeCTBEHHBIH ananu3. Oco-
OeHHocTH aHanu3a nMpob B pa3IMYHOM arperaTHOM COCTOSIHUH.

Hedenomerpus u typouaumerpus. @oroakyctuyeckas crnekrpockonus. [loaspu-
meTpus. [IpuHIMIIBI METOAOB M 00J1aCTH IPUMEHEHUS.

2.2.4. Memoower macc-cnexkmpomempuu

Cnoco0bl Macc-CreKTpalIbHOrO aHaIM3a, PErUCTPalUs U UHTEpIpeTalys CIIeKTPOB.
KavecTBeHHbIN U KOJMYECTBEHHBIN aHaIU3. MeTo/1 H30TONMHOro pazbaBieHus. XpoMaTo-
Macc-CIeKTPOMETPHSL.

2.2.5. PezonancHoble cnekmpockonuieckue memoobot

MarsnutHo-aunosbHeIe nepexoabl. CruH-peleTouYHas U CIUH-CIIMHOBAs pejlakca-
uus. SIMP-cnektpockonusi; npuMeHeHWe s MAeHTH(UKauuu coenuHeHui. OI1P-
cnexrpockonus. [lpumenenue B ananuse.

2.2.6. HoepHo-puzuueckue u paouoxumuieckue memoobol

OneMeHTapHble yacTUlibl. OCHOBHBIE BU/bl PaJMOAKTUBHOIO pacnajga U siAepHbIX
U3IyYEHUH.

AKTHBAaUHOHHBIH aHaiam3. HelTpoHHO-aKTUBALIMOHHBIM aHanu3. AKTUBaUus 3a-
psOKEHHBIMM YacTULaMu. [‘amMMma-akTMBAlLMOHHBIA aHanu3. MeTposjoruueckue xapakre-
puctuku. [IpakTueckoe npumeHeHue.

Pagnoxumuyeckne MeToAbl: METO/bl PAJIMOAKTUBHBIX MHAUKATOPOB U U30TOIHO-
ro pasz6asnenus. O011as XxapakTepuCTHKA U IPUMEHEHHE.

2.2.7. MemoOvl 10KanbHO20 aHanu3a U AHAIU3Aa NOBEPXHOCMU
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Knaccudukanus; dusudeckue ocHoBbl. JlocTromHcTBa M 00NacTH NpUMEHEHHS.
Ocobennoctu npodootdbopa u npodonoAroToBku. [ Ipumepsl UCMONB30BaHUS.

2.3. Buonozuueckue memoont

CyImHOCTh METOJIOB, X NMpeuMyllecTBa U orpaHnyeHus. MHauKaTopHble OpraHus-
MBI, UX THIbl. AHATUTHYECKUI CUTHAN U crnocoObl ero peructpauuu. Onpenenenue Gpu-
3UOJIOTMYECKHA HEAaKTHBHBIX COEIMHEHUH (XMMHKO-OHonmoruyeckue Metojsl). Merpoio-
rudeckue xapakrepucTuku. O61acTu npuMeHeHUs.

2.4. Xpomamozpagpuueckue memoosi
2.4.1. Teopemuueckue ocHogubl

OcHoBHble TOHATUSA. Teopusi paBHOBecHOW Xxpomatorpaduu. YpaBHeHue Ban-
Jeemrepa. OOume noaAXoasl K ONTUMU3ALKMK Mpoliecca XpoMaTorpaduyeckoro pasiee-
Hus BewlecTB. CriocoObl ocyuiecTBieHus xpomarorpaduueckoro npouecca. OcobeHHo-
CTH KamMJUIAPHBIX KooHOK. CriocoOs! amonpoBanus BemecTs. [lerextopsl. Knaccudu-
Kalus XpoMaTorpauueckux MeTo/10B.

2.4.2. I'azoeas xpomamozpagus

I'azo-aacopOuuonnas (raso-reepaogasnasi) xpomartorpagus. CymHOCTb METO-
na. Mzorepmbl ancopbuun. TpeGoBanust k razam-HocutensiMm u aacopoentam. [Ipumepsl
UCTIONB3YEeMbIX aacopOeHTOB. XUMHYECKoe U aIcOpOLHOHHOE MOAUGHUIIMPOBAaHUE TIO-
BEepXHOCTH ajicopbenTa. Biusinue temneparypsl Ha yjiep)xKuBaHue U paszzaenenue. I'azo-
Basi Xpomarorpausi ¢ IpOrpaMMHUPOBAHHBIM MMOABEMOM TeMmIeparypbl. JleTeKTopsl.
[Tprmepbl npUMeHeHus.

I'azo-kuakocTHast xpomarorpadus. [Ipunuun merona. OOBEKTbl UCCIEIOBAHUS.
TpeboBaHHs K HOCUTENSM U HEMOJABWXKHBIM XUAKUM (azaM. Biausinue npuposs! ®KuaKon
¢a3bl ¥ pazzenseMbiX BellecTB Ha 3(hHeKTUBHOCTD pa3/ie/ieHusl.

BoicokodrppexTuBHAs KanusipHasi razoBasi xpomarorpagus. CynHocTs Me-
tojga. Peaknuonnas razosas xpomarorpadusi. [lpumenenue s uaeHTUGHUKALUK Be-
ILIECTB, JUISl aHAJIM3a CIIOKHBIX cMecel, 00beKTOB OKpYKaloIlel Cpeibl.

Ceepxkpuruueckass ¢uonanas xpomarorpadusn. CyiiHOCTb, OCOOEHHOCTH,
pUMEHEeHHe.

2.4.3. JKuokocmnas xpomamozpagusi

BeicokospdexruBHasn kuAKocTHAs xpomatorpagus. CyuHocts MeTona. Tpe-
OoBanus K aacopOeHTaM M MOABIKHOW (asze. BiiusHUe NpUpobl U COCTAaBa 3IIOEHTA Ha
3 dexTrBHOCTE paszjencHusi. Pa3HOBHIHOCTH MeTOla B 3aBHCUMOCTH OT IOJSPHOCTH
HEMoJABMXKHON (a3bl: HOPMaNIbHO-(a30BbIi U 00paleHHO-()a30BbIi BapHaHThl. BeiGOp
ycnoBuii pasaenenus. Jlerekropsl. [Ipumenenue i aHaimu3a CJIOKHBIX CMECEH.

Honoobmennasn xpomarorpadus. Heopranuueckue u opraHuuecKue HOHOOOMEH-
HUKHU 1 UX cBoiicTBa. Kommiekcoobpasyiomne nonooomMenHuku. KuneTuka u ceeKTus-
HOCTh MOHHOI0 OOMeHa. Biusinue npupozbl U cocTaBa IIIOEHTa Ha CeIEKTHBHOCTh pas-
nenenus Bewects. [Ipumeps! npumeHeHus.

Honnas xpomarorpapus. OcoberHoctu Metosia. [IByXKOJOHOUHBINH M OJHOKOJIO-
HOYHBIM BapuaHThl MeToa. CopOenTsl. JlerekTopsl. [Ipumepsl npuMeHeHMUS.
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Won-napuasi xpomarorpadus. [lpunuun merona. Ponb HenoaswxHOW (a3el
BBOJJMMOI'O B 3JIIOEHT NMPOTUBOMOHA. OOs1acTH NpUMEHEHHUS.

JKcKI03H0HHAs XpomaTorpadusi. OCOOEHHOCTH MEXaHHU3Ma yJIepXKUBaHUS MO-
neKyJl. XapakTepucTHKU COPOEHTOB U MOJABMKHBIX (ha3. BO3MOKHOCTH ¥ NPUMEpLI IIPH-
menenus. I'enp-xpomarorpadus. ObsacTu npuMeHeHHs.

Addunnan xpomarorpadus. Creuudrika MeToqa, NPUMEHSEMBbIE aJCOPOEHTHL.
VcoBus poBeieHUs Tporiecca paszaenenus. ObnacTi NpuMeHEeHuUs!.

Touxkocoiinas xpomarorpagusi. CylHocTs MeTo/1a ¥ 00J1acTH NPUMEHEHHUSL.

2.5. /lpyeue memoosi pazoenenusn u KOHUEHMpUpOoSaHusn

IIpoueccsl U peakiuy, Jieale B OCHOBE METOI0B. TepMOANHAMHYECKUE U KUHE-
THYECKUE XAPAKTePUCTUKU pasjieieHus U KoHueHTpupoBanus. Knaccudukauus mero-
noB. Couetanue paszieNieHHsl ¥ KOHLEHTPUPOBaHUs ¢ MeTolaMu onpesienenus. [IpuHim-
bl BeIOOpa MeToza.

Cop6unonnnie Meroabl. Kiaccudukarus 1o MexaHusmy B3aWMOJEHCTBUS Belle-
cTBa ¢ COpOEHTOM, CIoco0y OCYLIeCTBIEHUs Ipolecca, reOMeTpUIeCKUM IpH3HaKam
HenoABIKHO# (a3bl. KonuuecTBeHHOE onrcanue copoLHOHHBIX npoleccoB. COpOeHTBI.

Ixerpakuusi. CymHoCTh MeToza. 3akoH pacnpenesenus. OCHOBHBIE KOJIMYECT-
BeHHble XapakrepucTuku. Knaccudukanus 3KCTpakIMOHHBIX MPOIECCOB MO THUITY HC-
T0JIb3yEMOr'0 SKCTpareHTa, TUILy 00pa3yIouXCsl COeAMHEHUH, TEXHUKE OCYLIECTBICHHUS.
OCHOBHBIE TUIIbI COEJUHEHHU, HCIIOIB3YEMBIX B 3KCTpaKiMu. Kiiaccel 5KCTpareHToB.

OcaxieHue U COOCAXKACHHUE.

Dnexrpoxumuueckue Metoasl. Knaccudukamus. DnekrpoBbiieneHne, eMeHTalus,
anektpodopes, usoraxodopes.

3. MeTpoJIorus H XeMOMeTpHKa
3.1. Memponozuueckue 0CHOGbl XUMUYECKO20 AHAIU3A

AnanuTtHyeckuil curnain. PesynbraT aHanusa Kak ciydaiiHas BenuduHa. [lorpemHo-
CTH, CIIOCOOBI MX KJIacCHU(UKALIMH, OCHOBHbIE HCTOYHUKH MOTPELIHOCTEH.

CucreMaTHyecKre NMOrpeiiHoCTd B XUMUYeckoM aHanuse. [IpaBuiibHOCTE M CIIOCO-
Obl IPOBEPKH MPABHJILHOCTH. 3aKOHBI CIIOXKEHHsl MOrpelIHOCTeH. PensruBu3aiusi, KOH-
TPOJbHBINA ONBIT. Paniomu3sanus.

CnyvaiiHble MOTPENIHOCTH B XMMHUYeCKOM aHanu3e. ['eHepanbHas W BbIOOpO4HAs
COBOKYITHOCTH Pe3yJIbTaTOB XMMUYECKOr0 aHajlu3a. 3aKOH HOPMAJIbHOTO pacripeie/ieHus
pe3yJbTaToB aHanusa, ero nposepka. Pacnpenenenue Ilyaccona. CratucTika Maibix
BbIOOPOK. BocnpousBoaumocts. CTaTHCTHUECKHWE KPUTEPHH: MATEMaTHYECKOe OXH[a-
HUe (reHepajbHOE CpelHee) W TeHepasibHasi JAUCIEepCHUs CllydyalHOW BelMuMHbI, BbIOO-
pOYHOE CpejHee, JUCIIEPCHsl, CTaHIapPTHOE OTKIIOHEHUE, JI0BEpUTENIbHAs BEPOSATHOCTh U
noBepHuTeNbHbINA HHTepBai. CpaBHeHue IByX (kputepuil duinepa) U HECKOJIBKUX (KpH-
tepun bapriepa, Kokpena) aucnepcuii. CpaBHenue aByx (kputepuii CTbloneHTa) U He-
CKONBKUX (KpuTepuii Puilepa) CpeTHUX pe3yabTaTOB XMMHYECKOro aHalinu3a.

YyscrButenbHOCTh.  Koadduupment uyscrButensHoctd. [lpenen obHapyxeHwus,
HUDKHSISI TPAHULIA OTpe/essieMbIX COJIep)KaHHui, X cTaTUCTHYecKas onenka. Ilorpeuino-
CTH OTJEIbHBIX CTAUI aHaM3a U KOHEYHOro pesyibrara. [IpumMeHeHne JUCIIEpCHOHHO-
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ro aHaju3a JUisl OLEHKHU IOrpPelIHOCTeN OTAENbHBIX CTaJWid M ONepaldi XUMHUYECKOro
anaym3a. IIposepka 3HaunmocTu BeIOOpoUHOro ko3 puuuenrta koppensuuu. MUcnonb3o-
BaHHWE KOPPEJSLIMOHHOIO aHalid3a Uil MPOBEPKM HE3aBUCUMOCTH JIBYX aHAJUTUUYECKUX
METO/IUK.

[IpuMeHeHre perpecCHOHHOro aHajlu3a JJisi IOCTPOEHUS rPalyMpOBOYHBIX 3aBUCH-
MocTtel. Haxoxaenue conepxanus BeliecTsa 1o rpaayupoBOYHON 3aBUCUMOCTH, CTaTH-
CTUYECKasl OLEHKa pe3yibTaTa. MaTtemaTuueckoe MiaHMpOBaHUE U ONITUMU3ALIMS aHAJIM-
TUYECKOI'0 IKCIEPUMEHTAa C UCIOJIb30BAaHHWEM IUCIIEPCMOHHOIO W MHOTOMEpPHOrO per-
peccoHHOro a"anusa. CrangapTHble oOpa3iibl. ATTecTalus M CTaHJapTU3alUs METo-
JMK. AKKpeIuTalus aHaTuTHYECKUX 1TabopaTopuid.

3.2. Komnbiomepnsie mMemoosl 6 AHATUMUYECKOU XUMUU

Iyt ucnone3oBanuss IBM B ananuTuveckoi Xxumuu. MHOromepHble JaHHbIE B
xumuueckoM ananuse. [lepsuunas obpaborka nanHbix. KoppenupoBaHHble qaHHbIE; M10-
HSTHe 00 aHaiu3e TIJIaBHbIX KOMIIOHEHTOB ((hakTOpHOM aHaiu3e). MHOroMepHbie per-
peccus U rpagyupoBka. [lonsaTue o Metonax knaccudukaluy U pacro3HaBaHus o0pa3os,
KJIacTepHOM aHaiu3e. [locTpoeHue U ucronb30BaHue HEeJIMHEHHBIX IPayupPOBOYHBIX 3a-
BucuMocTteil. @ypbe-npeoOpazoBaHue, ero MCHoJb30BaHue IS QUIbTPALIMM LIYMOB U
CHID)KEHMSI TTpeesioB 0OHapykeHusi. PacyeTsl XMMHUYECKHUX PAaBHOBECHH.

4. ABTOMATH3AIHA AHAJIH3A

ABTOMaTH3alus 1a0OPaTOPHOTO aHANW3a M MPOU3BOJICTBEHHOTO KOHTPOJIS; MepPHO-
JIMYECKOI0, IMCKPETHOTO aHa/lu3a M HEMpPEephIBHOIO aHalu3a B MOTOKE. ABTOMATH3HPO-
BaHHBIC MPUOOPBI, CUCTEMBI U KOMILIEKCHI, aBTOMATBI-aHAJIM3aTOPBI IS J1a00paTOpHOTO
¥ [IPOU3BOJICTBEHHOI'0 aHau3a, poooTsl. [IpuMepbl COBpeMeHHBIX BbICOKOI(PHEKTHBHBIX
aHAJIMTHYECKUX NPUOOPOB-aBTOMATOB. [IpOTOYHO-MHIKEKIIMOHHBIN aHAJIU3.

5. AHa/IM3 KOHKPETHbIX 00bEKTOB
5.1. AnanumuyecKkuii YUK u crmaouu aHaIu3a

Beibop mMeTona u cxembl aHanuza, oT60p nmpoOkl, MOArOTOBKA MPOOkI (pa3ioxKeHHe,
paszesieHre, KOHLIEHTPMPOBAHHWE U JPyTUe OMepaluu), nodydeHre aHaTuTHIeckoi (op-
Mbl, U3MEPEHUE aHAIUTHYECKOIO CUTrHaja, o6paboTka pe3yabTaToB U3MEPEHHIA.

5.2. IIpobooméop u npobonodzomosxa

[IpencraBurenbHOCTH MpoObl. OTOOP MPOG rOMOTEHHOTO U METEPOreHHOr0 COCTABA;
CpeiHUX MPOO TBEPIBIX, KHUIAKHX U ra3000pa3HbIX BELIECTB; TOKCHYHBIX U PaIHOaKTHB-
HbIX Pp00. OCHOBHBIE ONEpaly IepeBo/ia Mpoos! B GopMy, YA0OHYIO Ul aHaIU3a.

5.3. Ocroenoie oowvexmol

I'eostornyeckue 00bexThI. AHAINU3 CUIMKATOB, KAPOOHATOB, JKEJIE3HbIX U MOJIHME-
TAUTMYECKUX pyd. MeTajibl, cnjaBbl H MPOAYKTbI METAJJIYyPru4ecKoil npomMbiil-
JIEHHOCTH (AHAJIM3 YepPHbIX, LIBETHBIX, PEAKUX, OJaropoAHBIX METAIJIOB M MX CILJIABOB).
Marepnajbl aTOMHON NPOMBINLIEHHOCTH (OTNpejieieHre TOPHs, ypaHa, TUIYyTOHMS,
TPAHCIUTYTOHMEBBIX 3JIEMEHTOB U OCKOJIKOB zeneHus. Heopranudeckue coequHeHHs.
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AHanu3 MHHEpaJIbHBIX YA0OpEeHHi, HEOPraHMYECKUX BEIIECTB BbICOKOH 4McTOTHL. Op-
raHMvecKue BemiecTBa (MPUPOJHbIE U CUHTETUYECKHE, DIEMEHTOOPraHuYeCKHe, MOoJIu-
MepBI, IPOYKTHI HedTenepepabOTKH, OSNKH, JKUPBI, YIIEBObl; MECTHLH/bI). DIEMEeHT-
HBIA aHAJIM3 OPraHUYEeCKUX BEIIECTB.

Xumuyeckue U pusznuecKre MeTo/bl GYHKIHMOHATBHOrO aHanu3a. MoeKyIspHbIi
aHaJIM3 OpPraHu4YecKrX 00BEKTOB. AHANU3 BBICOKOMOJIEKY/ISIDHBIX BEILECTB, OpraHuye-
CKHUX MaTepUalioB.

Buosoruyeckue W MeaMUHHCKHEe 00beKThbl. CaHUTAPHO-TUTUEHUYECKUH KOH-
tposb. Knunnyeckuii ananu3. [lumesbie npoaykrel. Onpenenesre OCHOBHBIX KOMIIO-
HEHTOB U MpUMeCeil.

O0beKkThl OKpysKalomiei cpeabl. OCHOBHbIE UCTOUYHUKH 3arpsA3HEHUN U OCHOBHBIE
3arpA3HUTENIN; METO/IbI UX onpeenenus. Onpeenenne cyMmmapHbix nokasarenei (XIIK,
BIIK u nip.). TecT-meTo/1bl.

CnennajibHble 00bEKTbI: TOKCUYHbIE U PaJHOAKTUBHBIC, B3PbIBYATBHIC U JIETKO-
BOCIJIAMEHSIOILMECS BEIIECTBA, ra3bl, KOCMUYECKUE U apXeoornyeckue 00beKThI.

PexoMenyemasi OCHOBHasi JIHTepaTypa

1. OcHoBBI aHanuTU4eckoi xumuu. B 2-x xuurax. [Tog pea. FO.A. 3onorosa. M.: Beic-
mas mkoua, 2000 r.

2. OcHOBBI aHanMTHYEeCKOW XuMuH. [Ipakruueckoe pykosoactso. Ilox pen. FO.A. 3oro-
ToBa). M.: Beiciuas mkosna, 2001 r.

3. V. Kynue, I'. llIsenr. OCHOBBI KauyecTBEHHOTO U KOJIMWYECTBEHHOro aHaiu3sa. Ilep. ¢
HeM. M.: Mup, 1997 r.

4. A.T. TITununenko, U.B. ITaruuukuii. Asanmrudeckas xumus. B 2-x kaurax. M.: Xu-
mus. 1990 r.

5.T. YOunr. UHcTpyMeHTAIbHBIE METOIbI XUMHYeckoro ananusa. [lep. ¢ anri. M.: Mup,
1989 r.

6. K.Jlepddens. Craructrka B ananutuueckoit xumud. [lep. ¢ nem. M.: Mup. 1994 r.

7. HM. Ky3bpmun, FO.A. 3onotoB. KonuenrpupoBanue cienos snemeHnToB. M.: Hayka,
1988 r.

8. JLH. MocksuH, JL.I'. Llapuiusina. MeToibl pa3jieiieHusi U KOHLIEHTPUPOBaHUs B aHAJIU-
Tuueckor xumuu. JI.: Xumus, 1991 r.

9. 10. Tenpnemm. Pagunoananutuueckas xumus. [lep. co ciosau. M.: DHeproatoMusar,
1987 r.

10. M.A. lllapad, JI.Umamen, b.P. Kosanscku. Xemomerpuka (riep. ¢ anrn). JI.: Xumus,
1989 r.

11. B.B. AiiBa3oB. Beenenue B xpomatorpacduto. M.: Beiciuas mkona, 1983 r.

JonoanuTe/ibHAS JIHTEPATYpa

1. ®. Cabansapu, A. Pobuncon. Mcropusi ananuruueckoit xumuu. Ilep. ¢ anrn. M.:
Mup, 1984 r.

2. . Ckyr, JI. ¥Yact. OcHOBbI aHanuTH4eckoi xumun. B 2-x tomax. [lep. ¢ anra. M.:
Mup, 1979 r.
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3. K.A. Tl'onpa6epr, M.C. Buraeprays. Beenenue B razoByro xpomarorpaduio. M.: Xu-
musa, 1990 r.

4. J1. Ilepec-bennuro, M. CunbBa. KrHeTHueckre METO/Ibl B aHAJIMTUYECKOW XMMMHU.
M.: Mup, 1991.

5. P.A. Xwmensnuukuii, E.C. bpoackuii. XpomaTto-macc-criekrpomerpusi. M.: Xumus,
1983 .

6. J1.0. I'openuk, JI.A. Kononensko, 2./1. [TankoB. Dkonoruueckuit MOHUTOPHHT. B 2-
x ToMax. C.-lIlerepOypr. Kpucmac. 1998 r.



