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BBenenue

Hacrosdmas nporpaMma  OXBaTbIBa€T  OCHOBOIIOJATAOIIME  Pa3lebl
AQHAJIMTHYECKOW XUMHUHU, OCHOBHBIE METOJbI, CPEJCTBA U OOBEKThl XUMUYECKOIO
ananmm3a. Ilporpamma  paspaboTaHa  JKCIEPTHBIM  COBETOM  BrIciei
aTTECTAIIMOHHOW KOMHMCCHUM O XMMHH (CEKUHsS HEOPraHMYeCKOW XHMHH) MpU
y4acTUM MOCKOBCKOI0 IoCyIapCTBEHHOrO yHuBepcurera uM. M.B. JlomoHocoBa,
NuctutyTa reoxumun u aHanutuyecko xumuu um. B.U. Bepnaackoro PAH u

MOCKOBCKOI'0 TEXHOJIOTHYECKOIO YHUBCPCUTCTA.

1. O0mme Bonpocsl

[Ipenmer ananuThueckod xumuu. llen M OCOOCHHOCTH aHATUTHYECKOU
XUMUU U AHAUIUTHYECKOW CIIyxkObl. B3auMOCBS3b aHATUTUYECKOM XUMUH C
IpYrUMU HayKamH, 3HadeHue it oOmectBa. OCHOBHBIE JTalbl Pa3BHUTHSL.
AHanuTudeckue 3ajiauu: oOHapyKeHHe, UICHTU(UKAIUS, OTIPEICIICHUE BEIIECTB.

Xumuueckne, (undeckne W OUOJOTHYECKHE METOJbI aHATUTUYCCKON
XUMHUH. Meronsl oOHapy>KeHUs, UACHTU(UKAIIMKM,  pa3deliecHus U
KOHIICHTPUPOBAHUS, OINpPEJEICHUs, THOPUIAHBIE U KOMOWHHUPOBAHHBIE METO/IBI.
Metobl psIMbIE U KOCBEHHBIE.

OCHOBHBIE XapaKTEPUCTUKH METOJIOB OMNPEACIICHUS: YyBCTBUTEIBHOCTb,
npeaen 0oOHapy>KeHusl, Jana3oH ONPENETAEMBIX COAEp>KaHUM,
BOCIPOU3BOIMMOCTbD, IIPABUIIBHOCTD, CEJIEKTUBHOCTh. METO U METOIMKA.

Buapl XuMHMYeCKOro aHaiu3a: M30TONHBIM, AaTOMHBIM, CTPYKTYpPHO-
rpynmnoBoil  (PyHKITMOHANBHBIN), MOJEKYJSIPHBIN, BEIICCTBEHHBIN, (a30BBIil.
Makpo-, MHKpO-, yJbTpaMUKpoaHainu3. JIoKalbHBIN, HEpa3pylIarOLINi,

JUCTaHIIMOHHBIN, HENPEPBIBHBIN, BHEIA00paTOPHBIN (II0JIEBOI).
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2. MeTtoabl aHAIN3A

2.1. Xumuueckue memoowt
2.1.1. Teopemuueckue ocHo8bl

Hcnonb30BaHrWe 3aKOHOB TEPMOJMHAMHUKA W KWHETUKHU JJIsI ONUCAHUS U
yIIPaBJICHUE PEAIbHBIMUA TOMOTE€HHBIMHU U T€TEPOTC€HHBIMU CUCTEMaMH.

KonndecTBeHHBIE XapaKTEPUCTUKH PABHOBECHUM: TEPMOJAMHAMHYECKAS W
KOHIIEHTPAIIMOHHbIE KOHCTAHThI, CTAaHIAPTHBIAH W (POPMAIBHBIN TMOTEHIIMATIBI,
CTeneHb oOpa3oBaHUsi (MOJIbHAs J0Jis1) KOMIOHEHTa. Pacuer akTUBHOCTEH u
PAaBHOBECHBIX KOHIICHTpAIIU KOMIIOHEHTOB. BydepHbie cucTtemMsl.

Kuci1o0TrHo-ocHOBHOE paBHOBecHe. PazBuTue NnpencTaBieHU O KUCIOTAaX U
OCHOBaHUAX. Vcrnonp30BaHME MOPOTOJUTHUYECKOM TEOPUHM Uil OMMCAHMS
paBHOBecHil. BriusiHue cBOMCTB pacTBopuTeneil; ux kiaaccudukanus. KoHCTaHThI
KHCJIOTHOCTU U OCHOBHOCTU. DyHK1us ["ammera. BydepHbie pacTBOpHI.

Kommiiekcoo0pa3oBaHue. Turnbl KOMIIJIEKCHBIX COCIMHECHUN,
UCIOJIb3YEMbIX B XMMHUYECKOM aHanu3e. CTylnmeHuaToe KOMILIEKCOOOpa3oBaHHeE.
KoncranTel ycroiiumBocTH. MeToApl ONPEAENEHUS COCTAaBA KOMIUIEKCHBIX
COCMHEHUNW W pacyeTa KOHCTAaHT YycToMuumBOoCcTH. KuHeTmka peakuuit
KoMIUIeKcooOpazoBanus. WHepTHbie u JabWibHbIE KOMIUIEKCHL. [Ipumepsi
WCTIOJIb30BAHUS KOMILIEKCOB.

OxucINTEeIbHO-BOCCTAHOBUTEILHOE  paBHoBecue. OOpaTtuMmble U
HeoOpatumbie peakiuu. YpaBHeHue Hepucera. Cmemanubiii moTeHMan. MeToabl
u3MepeHus: noreHuuanoB. KoHcTaHThl paBHOBecHs. MeXaHU3M OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  PEAKLHM. Karanutnueckue, ABTOKaTAJINTUYECKUE,
CONPSDKEHHBIE M MHAYLUPOBAHHBIE  OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC
peakunu. [IpuMepsl aHATUTHYECKOTO UCITOIb30BaHMUS.

IIpoueccsl ocaxkaeHus-pacTBOpeHusi. PaBHOBecHs B CHCTEME KUJKOCTb
-rBepaass  ¢asza. KoHcTaHTBl  paBHOBeCHs; pPACTBOPUMOCTb.  MexaHU3M
o0pa3oBaHUs W CBOWMCTBA KPUCTALIUYCCKUX M aMOp(hHBIX ocankoB. KomrongHbie

CHCTCMBEI. 3anH3HCHI/I$I N YCJIOBHS IMOJIYUYCHHA YUCTBIX OCAAKOB.
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Opranuyeckue peareHTbl B XUMHYeCKOM aHajau3ze. DyHKIMOHAIBHO-
aHAJIUTUYECKUE TPYNIbl. BIUsSHUE CTPYKTYphl OPraHMYECKHWX PEAareHTOB Ha MX
cBoiicTBa. TeopeTnueckrue OCHOBBI B3aUMOJICUCTBUS OPraHUYECKUX PEAreHTOB C
MOHAMH METAIJIOB.

2.1.2. I'pasumempuyeckue memoowl

CyImHOCTh, 3HaY€HUE, JTOCTOMHCTBA M OTPAHUYEHUS MPSIMBIX U KOCBEHHBIX
IPaBUMETPUUYECKUX METOJOB. TpeboBaHUs, TMPEIbABISIEMbIE K  OCaJIKaM.
Baxneiime HeOpraHM4ecKue U OPraHudeCKre OCaAUTENIN. AHATUTUYECKUE BECHI.

2.1.3. Tumpumempuueckue memoosl

Cymnocte u knaccudukanus. Buabl TtuTpoBanus (mpsimoe, oOpaTHoOE,
kocBeHHOE). KpuBbie TuTpoBaHus. Todyka 3KBHBAJICHTHOCTH, KOHEYHAs TOYKa
TUTPOBAHMUS.

KuC/10THO-0CHOBHOEe THTPOBAaHME B BOJHBIX M HEBOJHBIX Cpejax.
[lepBuunbie CTaHmapTHBICE pacTBOpPBL. KpuBbIe THUTpOBaHUS ISl OJHO- W
MHOT'OOCHOBHBIX CHCTeM. MHAMKATOPHI.

OKHCIUTEILHO-BOCCTAHOBUTEIbLHOE  THUTpoBaHHWe.  [lepBuuHBIE |
BTOpPUYHBIE CTaHAApTHBIE pacTBOpbl. KpuBble tuTpoBanusa. WHIUKATOPHI.
[IpeaBaputenbHOE OKUCIECHUE W BOCCTAHOBJICHHE OIMPEICISIEMBIX COCAMHEHHIA.
Kpatkas xapakrepucTuka pa3TudHbIX METOJIOB.

Kommiekcomerpuueckoe tutpoBanme. CymHocts. HMcnosb3oBaHue
AMUHOTIOJTMKAPOOHOBBIX ~ KHUCJIOT B KOMIUICKCOHOMETpUU.  BakHeimme
YHUBEpPCAIbHBIE W CHEIMU(PUYECKHE  METAUIOXPOMHBIE  HWHIMKATOPHI.
[IpakTHdeckoe ucroab30BaHue.

Ocagureiannoe TuTpoBanue. CymHOocTh. KpuBbie TUTpoBaHUSA. MeTObI
WHIVKAIUA KOHEYHOW TOYKU TUTPOBaHUS. MIHAMKATOPHI.

2.1.4. Kunemuuecxue memooni

CymnHocts MeTon0B. JluddepeHunanbHblii M HMHTErpalbHbIA BAapUAHTHI.
Karautrueckuiik W HEKAaTUIMTUYECKUMKA BapuaHTbl. MeToabl  ompeaeseHus
KOHIIEHTPAIIMN WHIUKATOPHBIX BEMIeCTB. YyBCTBUTEIBLHOCTD, N30UPATEIHHOCTD U

TOYHOCTbh, 00JIaCTU TPUMEHEHMUSI.



2.1.5. Buoxumuueckue memoonl

CymHocth  MeToJI0B.  (DepMEHTaTUBHbICE  HMHAMKATOPHBIE  PEAKIIHH.
XuMuueckasi mpupoja u cTpykrypa pepmentoB. UMmoOunn3oBaHHbIe (hePMEHTHI.
buocencopel u depmeHTHBIE deKTpoAbl. CyIIHOCTh HMMMYHHBIX METOOB.
Metoapl peructpanuy aHaJTuTHYECKOTO CUTHAJIA B OMOXUMUYECKUX U UMMYHHBIX
MeTonax. YyBCTBUTENBbHOCTh, U30MPATEIIBHOCTh U TOYHOCTH MeTOJ0B. ObOnactu
IPUMEHECHHS.

2.1.6. Dnexmpoxumuneckue memoovl

Teopernueckne ocHOBBI. (OCHOBHBIE TIPOLIECCHI, NPOTEKAIOIIME HA
3JIEKTPOJAX B JJIEKTPOXUMHUYECKON suerke. KuHeTHKa 3IeKTPOXMMUYECKUX
nporneccoB. [lonspusanronnas kpuBasi. Knaccudukarms MeTo10B.

IHorenumoMeTpusi. PaBHOBECHBIC JJIEKTPOXUMHUYECKHE CHUCTEMBI U HX
XapakTepucTuku. MoHOMETpusi: BO3MOXKHOCTH METOAa M OrpaHUYeHUs. TUIIbI
MOHCEJIEKTUBHBIX 3JEKTPOAOB M HX XapakTepUCTUKHU. [loneBble TpaH3UCTOPHI.
[ToTeHIIMOMETpHUYECKOE TUTPOBAHUE C HEMOJISIPU30BAHHBIMH U TIOJISIPU30BAHHBIMU
AIEKTPOJAMHU.

Kyaonomerpus. Ilpsimasg noTeHuuMocTaThyecKass M TrajlbBaHOCTATHYECKAs
KyJaoHoMmeTpusi. KyloHomeTpuyeckoe THUTPOBAHUE, €ro BO3MOXKHOCTU H
npeuMmyniectsa. BosgabTammepoMeTpus. XapaKTepUCTUKU BOJIbTaMIIEPOTPaAMM,
UCIIOJIb3YEMbIC JIJI1 U3YUYEHUS U OMpPEACIICHUS OPraHUYECKUX M HEOPTaHUYECKUX
coeiMHEHUNU. METpOoJIOTMYEeCKUe XapaKTePUCTUKU  PA3JIUYHBIX BapUAHTOB
nossgporpaduy, BO3MOXKHOCTH U OrpaHMYEHUS MeTonoB. MHBepcuoHHas
BOJILTAMIIEPOMETPUS M €€ MpUMEHEHHWe B aHaimuse. lIpsMble W KOCBEHHBIC
BOJIbTAMIIEPOMETPUUYECKUE METOBI.

Konaykromerpust. Ilpsmas  HM3KO4AacTOTHass  KOHAYKTOMETpUS U
KOHJIyKTOMETpUUYECKOoe TuTpoBaHue. Mcmoib3oBaHUE KOHIYKTOMETPUUYECKHUX
JATYUKOB B XpomaTorpaduu 1 APYruX METOAAaX aHaIu3a.

2.2. Qu3uueckue memoonl

BSaHMOﬂeﬁCTBHG BCUICCTBA C JOJICKTPOMAIrHUTHBIM H3JIYYCHHUCM, ITOTOKaMH



YaCTHUIl, MATHUTHBIM TIOJIEM.
2.2.1. Memoowvl amomHOU onmuyeckol CneKmpoCcKoOnuu

Teopernueckne OCHOBBI. ATOMHBIE CHEKTPbl SMHUCCHUH, MOIJIOLUIEHUS U
dnyopecuennuu. Pe3zonancHoe mornomieHne. CaMOmNOTJomeHne, HWOHU3AIHUA.
AHaIUTUYECKUE  JIMHUM.  3aBUCUMOCTh  AHAJIUTUYECKOTO  CUTHajIa  OT
KOHIICHTPALINH.

ATOMHO-3MHCCHOHHAS clieKTpockonusi. Bo30yxnenue nmpod B IjiaMeHu, B
JyTOBOM M HCKPOBOM pazpsiax. MHIyKTHUBHO CBsi3aHHas Ijia3ma. Perucrpanus
cnektpa. Wnentudukamus W ompenereHHE DSIEMEHTOB TI0 3IMHUCCHOHHBIM
criektpaM. @Pusnyeckue M XUMUYECKHE TNOMEXU. BHyTpeHHMM cTaHzapr.
[TonaBneHne MelIalONIUX BIUSHUNA MaTPUILI U COMYTCTBYIOIIUX 3JIEMEHTOB.
[Ipumeps! nCoOab30BaAHUS.

ATOoMHO-a0copOuuoHHasi cnekrpoMerpusi. CymHOCT MeTona. McTOUHMKH
uznydyeHus. [lnmamenHass aromuzanus. XapakTEPUCTUKU TJIAMEH U HUX BBIOOD.
DIIEKTpOTEpMHUUECKass aTOMH3alUsl. THUIMBI 3JIEKTPOTEPMUYECKUX ATOMH3aTOPOB.
CnocoOs1 moaroToBkH mpoObl. [Tomexu: xumuueckue u ¢uzndeckue. Koppexius
nomeX. YyBCTBUTEIBHOCTh U M30MPATENbHOCTD. [IprMephl NCroib30BaHusl.

AToMHO-(yopecueHTHasi cnekTpockonusi. [Ipunuun meroma. CrocoObl
B0O30yxeHus atoMoB (Y@ uznydenue, nasep). BlauMHoe BIMSIHUE 3JIEMEHTOB U
YCTpaHEHUE 3TUX BIUSHUM. [[pakTHueckoe MpuMeHEHHE.

2.2.2. MemoOvl penmeeno8CKOU U INeKMPOHHOU CNeKMPOCKONUU

Metoabl pentrenocnexkrpaiabnoro ananmsa (PCA). Knaccudukarus
sMuccuOHHBIX MeTOJI0B PCA. 3akoH Mo3znu. KayecTBeHHBIM U KOJUYECTBEHHBIM
aHanu3. Marpuunble d3¢¢dexTbl. Tumbl PEHTTEHOBCKUX  CIIEKTPOMETPOB.
CpaBHuTENbHAS XapaKTepUCTUKA METOOB. [IpakTHyeckoe npuMeHeHue.
AOCOpOIIMOHHBIN  PEHTTEHOCHEKTpAIbHBIA  aHanu3.  [lpuHnun  Mmerona;
IPUMEHEHHE.

PentrenoBckas  ¢GOTOIJIEKTpOHHAST  CHEKTpOcKomusi.  Oxe-3IIeKTpOHHAs
criektpockonus. OCHOBBI METOOB. [IpakTHUeCcKOe MPUMEHEHHE.

2.2.3. MemoOvl MONEKYIAPHOU ONMUYECKOU CHeKMPOCKONUU
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Teoperuyeckne OCHOBbI. MOJEKYJISIPHBIE  CHEKTPHl  IOIVIOLICHUS,
ucnyckanusi. OCHOBHBIE 3aKOHBI CBETONOTIJIONIEHUS M HCIycKaHus. PaccesHue
ceera. llomsipuzanmsi u onTUYecKass aKTUBHOCTh. (CmnocoObl H3MeEpeHus
AHAJIMTUYECKOTO CUTHAJIA.

Cunexktpodoromerpusi. CriocoObl oOmpeiesieHus] KOHIICHTpAaIlui BEIIECTB.
AHanu3  MHOIOKOMIIOHEHTHbIX  cHCTeM.  CHEKTpOCKONUs  OTpPaKECHUS.
JlocTOMHCTBA U OrpaHUYeHUs METOA0B. [IpakTHUeCcCKOe MPUMEHEHHE.

JIroMuHecueHTHBIE  MeToAbl. Buasl  momMuHecueHiud.  OCHOBHBIE
3aKOHOMEPHOCTH  MOJIEKYJISIPHOM  JIIOMUHECUEHUIMH.  KadecTBeHHBIM U
KOJIMYECTBCHHBIN aHAJIN3.

HUK- u pamaHoBckass (KOMOMHALMOHHOIO PacCesiHUS) CHEKTPOCKOMMS.
KonebarenbHble U BpamaTeabHbIe CIIEKTPbl. KadyeCTBEHHBIN M KOJWYECTBEHHBIN
aHanu3. OCOOCHHOCTH aHaIM3a MPOO B pa3IMYHOM arperaTHOM COCTOSTHUMU.

Hedenomerpuss u typouaumerpusi. DoToakycThyeckass CIEKTPOCKOIHUS.
[Tonspumerpus. [IpuHIMIIBI METOIOB U 00IACTH TPUMEHEHHS.

2.2.4. Memoovwl macc-cnekmpomempuu

CnocoObpl Macc-CEeKTPaIbHOTO aHalu3a, PEeTrUcCTpalus W HHTEpHpeTarus
CrieKTpoB. KadecTBEHHBIM M KOJMYECTBCHHBIM aHAIM3. MeEToa H30TOIHOTO
pazbaBiieHusi. XpoMaTo-Macc-CreKTPOMETPHSL.

2.2.5. Pe3oHancHble cnekmpockonuieckue memoobl

MarHuTHO-AUIONbHBIE TEepexobl. CHUH-pElIeTOYHasT M CIHUH-CIUHOBAs
penakcauusa.  SIMP-cnektpockonusi;  OpUMEHEHHE Uil  UIEHTU(UKAIUU
coequHeHui. DIIP-cnekTpockonus. [IpumeHeHne B aHan3e.

2.2.6. HAoepHro-ghuzuueckue u paouoxumuseckue memoovl

DOneMeHTapHble 4YacTullbl. OCHOBHBIE BHUbl PAJAHOAKTUBHOIO pacraaa u
SIIEPHBIX U3JTyUYEHUM.

AKTHBaMOHHBINI aHaJIu3. HeiTpoHHO-aKTUBAIIMOHHBIN aHaJuns.
AKTHUBaIMSl 3apSOKEHHBIMU  YaCTUIAMH. ['amMa-aKTUBALIMOHHBIM ~ aHAJIN3.
Mertposiornyeckue XxapakTepucTuku. [IpakTuueckoe mpuMeHEHHE.

PannongnquKne METOAbI: MCTO/Jbl PAJWOAKTHUBHBLIX HWHIHWKATOPOB U
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U30TOMHOTO pazbaBnenus. OO0Ias XapakTeprucTUKa U MPUMEHEHHUE.
2.2.7. Memoobl 10KanbHO20 aHaIU3a U AHAIU3A NOBEPXHOCTNU
Knaccudukanus;  ¢usmdyeckue ocHoBbl.  JlocToMHCTBA UM 00nacTH
npuMmeHeHusi. OcobeHHocTH mpobooTOOpa W mpobomoaroToBku. [Ipumepsr
UCIIOJIb30BaHUSI.
2.3. buonozuueckue memooni
CymHoOCTh METOJIOB, MX MpPEeUMylIecTBa W orpaHudeHus. WHaukatopHbie
OpraHu3Mbl, UX THUIbl. AHAJIUTUYECKUN CUTHAI U CIOCOOBI €ro perucrpaluu.
Onpenenenve  (U3MOJIOTUYECKHM  HEAKTHBHBIX  COCAMHEHUN  (XUMHUKO-
Ouonornyeckue MeTojbl). MeTposorudyeckue — xapaktepuctuku. O6nactu
IPUMEHEHUS.
2.4. Xpomamozpaguueckue memoont
2.4.1. Teopemuueckue 0CHO8bL
OcHoBHbIe TOHATUSA. Teopusi paBHOBeCHOU Xpomarorpaduu. YpaBHEHUE
Ban-/leemrepa. O6mue MOJIXO/IbI K ONTUMU3AIUU npolecca
xpomarorpaduyeckoro pasjaeneHus BemiecTB. CrnocoObl  OCYIIECTBICHHMS
xpomarorpagpuyeckoro mponecca. OCOOEHHOCTH  KaMWUIAPHBIX  KOJIOHOK.
Crnioco0b1 AIIOUPOBAHUS BEILIECTB. JleTeKTophl. Knaccuduxanus
XxpoMaTtorpapuyeckux MeTO/I0B.
2.4.2. I'azo6as xpomamozpagpus
I'azo-ancopOoumonnas (razo-reepaodgasnasi) xpomarorpagpusi. CyuiHoCTb
metona. M3orepmsl afcopOunu. TpeboBaHUs K ra3aM-HOCUTENSIM U aICOPOCHTAM.
[Ipumepsl HKCHONB3YyEMBIX aJCOPOEHTOB. XHMHYECKOE U  aJICOPOLIMOHHOE
MOIU(UIIMPOBAHKE MOBEPXHOCTU ajcopOeHTa. BiusHue TemmepaTypbl Ha
yaep)KUBaHHE U pasneineHue. ['azoBas xpomaTorpadus ¢ mporpaMMUpPOBaHHBIM
noibeMoM Temrnepatypsl. Jletekropsl. [Ipumepsr npuMeHeHus!.
I'azo-xuakocTHass  xpomarorpapusa. Ilpunuun Meroga.  OOBEKTHI
uccieqoBanus. TpeOoBaHUS K HOCHUTEISIM M HEMOABMXKHBIM SKHIKUM (hazam.
Bnusgnaue npupoasl kuakod ¢asbl U pa3fenseMblX BEllecTB Ha 3()PEeKTUBHOCTD

paszeneHusl.
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BricokoappexTBHA ~ KanuJUISIpHass  rasosasi  XxpomMarorpadus.
CymHocts Merona. PeakimonHas razoBas xpomarorpadus. Ilpumenenue s
UACHTU(UKALMK  BELIECTB, [UIl aHajiu3a CIOXHBIX CMeceil, OOBEKTOB
OKPYXKaroUIEn Cpebl.

CeepxkpuTnueckas (pronnan xpomartorpagus. CymHoCTb,
0COOEHHOCTH, PUMEHEHHUE.

2.4.3. JKuoxocmuas xpomamoepaghus

BricokorppexTuBHAs KUAKOCTHASA XpomaTtorpadusi. CylHOCTh METO/IA.
TpebGoBanus k agcopOeHTaM W MOABMXXHOU (asze. BnusHue mpupoasl U cocraBa
ANI0eHTa Ha 3(PPEeKTUBHOCTD pazaeneHus. Pa3HOBUIHOCTH METO/A B 3aBUCUMOCTH
OT TOJISIPHOCTH HEMOABWKHOU (a3bl: HOpMaIbHO-(PaA30BBIA U  0OpalieHHO-
¢dazoBbIi BapuaHThl. Be16op ycioBuit pasnenenus. Jlerektopsl. [Ipumenenue ms
AQHAJIN3a CIIOXKHBIX CMECEN.

HonoodOmennass xpomarorpagusi. Heoprannueckne U OpraHMYecKue
MOHOOOMEHHUKM U uX cBoiicTBa. KommiiekcooOpasyromnme HOHOOOMEHHUKH.
Kunernka M CeleKTUBHOCTh HMOHHOTO OOMeHa. BnusiHue npuponbl W cocTaBa
JJIIOEHTA Ha CEJIEKTUBHOCTD pa3feieHus BeecTs. [IpuMepsl npuMeHeHus.

HNonnas xpomartorpagus. OcobeHHOCTH MeToja. JIByXKOJOHOYHBIM U
OJIHOKOJIOHOYHBIA BapuaHTbl Metoja. CopOentsl. Jlerektopel. Ilpumepsr
IIPUMEHEHUS.

HNon-napuas xpomarorpagus. Ilpunuun meroma. Ponbp HenmoaBHKHOU
(a3bl ¥ BBOAMMOTO B 3JIFOEHT NPOTUBOMOHA. O01acTH NPUMEHEHHS.

IKCKIH3MOHHASA xpomartorpadus. OcobeHHoctu MEXaHU3Ma
YACPKUBAHUS MOJEKYJI. XapaKTepUCTUKU COPOCHTOB U MOABMXKHBIX (a3.
Bo3smoxkHoctu u  mpumepsl mpuMmeHenus. ['enp-xpomarorpadus. ObnacTtu
IIPUMEHEHHS.

Addunnas xpomarorpapusa. Crneuuduka MeTrona, MPUMEHSIEMbIE
azicopOeHTHI. Y CIIOBUS IPOBEACHHUS Mpoliecca pazaeneHus. O01acTu MpUMEHEHHUS.

Tonkocnoitnass xpomarorpadgusi. CymHocTh MeToAa M 00JacTH

ITPUMCHCHUS.
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2.5. /Ipyzue memoowl pazoenenusn u KOHUEHMPUPOCAHUA

[Iponecchl U peakuuu, Jexanme B OCHOBE METOJIOB. TepMOIMHAMUYECKHE U
KUHETUYECKUE XapakTepUCTUKU  pa3feiieHus u KOHIICHTPUPOBAHMUSI.
Knaccudukamus wmeromoB. Coderanwe pasfeieHUs W KOHICHTPUPOBAHHS C
MeToaamu onpeaeneHus. [IpuHuunel BeIOOpa MeToAA.

CopOunonnbie MeToabl. Knaccudukamus mo MexaHu3My B3aUMOJICUCTBUS
BEIIECTBA C COPOEHTOM, CMOCOOY OCYIIECTBIEHUS MpPOlecca, T€OMETPUUYECKUM
NpU3HAKaM HEMmoJBWXHOW (a3pl. KonumdecTBEeHHOE OmNUCaHHEe COPOIMOHHBIX
nporieccoB. COpOEHTHI.

Ikcerpaknusa. CymHOCTh MeToJa. 3akoH pacrnpeneneHus. OCHOBHbIE
KOJIMYECTBEHHBIE XapakTepucTuku. Knaccudukaius 3KCTpaKIIMOHHBIX MPOIECCOB
0 THUIy UCIHOJIB3YEeMOr0 OJKCTpPareHTa, THIYy OOpa3yoNuXxcsi COCIMHCHHUM,
TEXHUKE oOcyIlecTBiIeHUss. OCHOBHBIE THUIIBI COEJAMHEHUN, HCIOJIb3yeMbIX B
sKcTpakiuu. Kiaccel 3KCTpareHToB.

Ocax/1eHre U COOCAK/ICHHUE.

DNeKTpoxXuMHuUeckue  MeTonbl.  Kiaccudukarus.  DJIEKTPOBBIICICHUE,

IIEMEHTAIus, AIeKTpodope3, u3oraxodopes.

3. MerpoJiorusi ¥ XeMOMeTpHKA
3.1. Memponozuueckue 0CHO8bL XUMUUECKO20 AHAIU3A

AHanMTHYEeCKMA curHaj. Pe3ynpTaT aHanu3a Kak ciydyalHas BeEJIMYMHA.
[lorpemHocT, cmocoObl  MX  KJIACCHU(PUKALMHM, OCHOBHbIE  HMCTOYHUKHU
MTOTrPELIHOCTEN.

CucremaTnyecKue MOTrpelIHOCTH B XMMHUYECKOM aHanu3e. [IpaBUIIbHOCTH U
CHOCOOBI  MPOBEPKU  MPaBWJIBHOCTH. 3aKOHBI  CIIOKEHHS  IOTPEIIHOCTEH.
PenstuBnzanysi, KOHTPOJIBHBIN ONBIT. PaHioMu3anus.

CiyyaiiHble TOTPEIIHOCTH B XHMHUYECKOM aHanu3e. ['eHepanpHas WU
BbIOOpPOYHAsE COBOKYIIHOCTH pE3YyJbTaTOB XHMMHUYECKOTO aHajiu3a. 3aKoH
HOPMaJIBHOTO  pPACHpPENENICHHs]  pe3yJbTaTOB  aHalIW3a, €ro  IMpoBepKa.

Pacnpenenenne Ilyaccona. Craructuka Maibix BbIOOpOK. Bocrnpon3BoaumocTsb.



11

Cratuctuyeckne KpUTEpHHU: MaTEMAaTUYECKOe OXHUAaHue (T€HEpajbHOE CPEIHEE)
U TeHepalibHas JUCIEepPCUs CIyYallHOW BEJIMYMHBI, BBIOOPOYHOE CpEaHee,
JTUCIIepCUsl, CTaHJApTHOE  OTKJIOHEHWE, JIOBEpUTENIbHAS  BEPOATHOCTh U
JOBEpPUTEIbHBIN MHTEepBasl. CpaBHEHHE ABYX (KpuTepuil duiiepa) 1 HECKOJIbKUX
(xkputepun baprtnepa, Kokpena) nucnepcuii. CpaBHeHue JIBYX (KpuTepui
CrbrofieHTa) W HECKOJIbKUX (KpuTepuil @uuiepa) CpeaHux pe3ysibTaToB
XUMHYECKOT0 aHaJIu3a.

UyBCTBUTEIHHOCT. Koaddunment YYBCTBUTEIILHOCTH. [Tpenen
oOHapyKEeHMsI, HIDKHSISI TPAHUIIA ONIPEIETISIEMbIX COJEPKaHUM, UX CTAaTUCTUYECKAs
onieHka. [lorpemHoOCTH OTAENBbHBIX CTAAUM aHAIM3a U KOHEYHOI'O pe3yJbTarta.
[IpuMeHeHue TUCIIEPCUOHHOIO aHAIM3a JUIsl OLIEHKU MOTPEIIHOCTEN OTIEIbHBIX
CTaJW ¥ OTMEpAIMii XUMUIECKOTO aHanu3a. [I[poBepka 3HAYMMOCTH BEIOOPOYHOTO
koxpdunmenta koppensiuu. Mcnonab3oBaHue KOPPEISIMOHHOTO aHalv3a s
POBEPKU HE3ABUCUMOCTH JBYX aHATUTUYECKUX METOJIUK.

[IpuMeHeHnEe pEerpecCuOHHOIO aHajau3a Uil MOCTPOEHHUS TPaayHUpOBOYHBIX
3aBUcUMoOCTel. HaxokaeHue cojaep)kaHusi BelIecTBAa [0 TPaayHupOBOYHOMN
3aBUCHUMOCTH,  CTaTUCTUYECKass  OIEHKa  pe3ylbrata. MaTeMaTuueckoe
IUIAHUPOBAHUE W ONTUMHU3AIUS  AHAJUTUYECKOTO  JKCIIEPUMEHTa  C
UCIIOJIb30BAaHUEM JIHCIIEPCUOHHOTO WU MHOTOMEPHOIO PErpecCHOHHOr0O aHan3a.
CrannapTHbie 00pa3iibl. ATTeCTallUs U CTaHAAPTU3AIMS METOAUK. AKKpEIUTAIIUS
AHAIMTHYECKUX JJTaO0OpaTOPUH.

3.2. KomnbviomepHule Memoovl 6 AHATUMUYECKOU XUMUU

[Iytn wucnons3oBanuss OBM B aHalIuTHYECKONM XUMUU. MHOTOMEpHbIE
JaHHbIE B  XUMHUYECKOM aHanu3e. llepBuuHas  oOpaboTka  JaHHBIX.
KoppenupoBanubsie naHHBIC, MOHATHE OO0 aHAIW3€ TJIABHBIX KOMIIOHEHTOB
(pakropHoM ananuze). MHOroMepHbIe perpeccusi U rpaayupoBka. [lonsrue o
MeTofax Kiaccu(puKalMyu M pacrno3HaBaHUs OOpa3oB, KIACTEPHOM aHaJuU3e.
[TocTtpoeHne M WCNOJIB30BAHUE HEJIMHEWHBIX TI'PAAYUPOBOYHBIX 3aBUCHMOCTEM.
dypbe-npeoOpazoBaHue, €ro HMCHOJb30BaHUE Ui (QUIbTpAllMd IIYMOB U

CHW)KEHUS IIPE/IeSIOB OOHApY KeHUs. PacueTsl XUMUYECKUX PABHOBECHUH.
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4. ABTOMaTH3alMA aHAJIN3A
ABTOMaTH3aIMs Ja00OPAaTOPHOTO aHadu3a M MPOU3BOACTBEHHOIO KOHTPOJISL;
MEePUOIMYECKOr0, JUCKPETHOTO aHajv3a W HENPEephIBHOTO aHajii3a B IIOTOKE.
ABTOMaTU3UPOBAHHBIE  MOPUOOPHI, CUCTEMBI U  KOMIUICKCHI, aBTOMAThI-
aHaJau3aTophbl I JTa0OpATOPHOIO M MPOU3BOJCTBEHHOIO aHajau3a, POOOTHI.
[IpuMepbl COBpeMEHHBIX BBICOKOA((PEKTUBHBIX aHATUTHYCCKUX MPHOOPOB-

adBTOMATOB. HpOTO‘IHO-I/IH)KeKIH/IOHH[Jﬁ aHaJIn3.

5. AHAIM3 KOHKPETHBIX 00bEKTOB

5.1. Ananumuueckuil yukn1 u cmaouu aHanu3a

BriGop meroga u cxeMbl aHaiuza, OTOOp MpoObI, MOATOTOBKA MPOOBI
(pa3nokeHue, pa3jeieHue, KOHIICHTPUPOBAHUE U JIPYTHE ONepalnu), MoJIydYeHue
aHATUTUYECKOW (GOpMBI, H3MEPEHHE aHAJIUTHYECKOro CHUTrHaia, o0paboTka
pE3yJabTaTOB U3MEPECHUN.

5.2. IIpoboomobop u npobonoozomoska

[IpencraButenbHOCTh MPoOBI. OTOOP MPOO TOMOTEHHOTO M TETEPOTeHHOTO
COCTaBa; CPEHUX MPOO TBEPABIX, KUJKUX U Ta3000pa3HBIX BEIECTB; TOKCUYHBIX
U paauoakTUBHBIX Mpo0. OCHOBHBIE omepanuu TepeBoaa MpoObl B (opmy,
yAOOHYIO JIJIsl aHaJK3a.

3.3. OcHnosnvie 0o0vexmol

I'eonnoruveckne o0beKTbl. AHAIU3 CHIMKATOB, KapOOHATOB, >KEJE3HBIX U
MOJIMMETAIUTMYECKUX PyJI. MeTalibl, CIJIABBI M MPOAYKTHI METAJLTYPIru4ecKou
NPOMBIIIVIEHHOCTH (AHATU3 YEPHBIX, I[BETHBIX, PEJIKUX, OJArOPOIHBIX METAJIOB
U WX CIUIaBOB). MaTepuaJbl aTOMHOM NMPOMBILLJIEHHOCTH (ONpeieNieHne TOpus,
ypaHa, IUTYTOHHUS, TPAHCIUIyTOHHUEBBIX »JJEMEHTOB M OCKOJKOB JIEJICHUS.
Heopranuyeckue  coeauHeHusi. AHanmW3  MUHEPAIBHBIX  YAOOpECHHIA,
HEOPraHMYECKHUX BEIIECTB BBICOKOW YHCTOTHL. (OpraHumyeckue BellecTBa

(MpUPOJIHBIE U CUHTETUYECKHUE, JIEMEHTOOPIaHUYECKHUE, MOJIUMEPDI, MPOIYKTHI
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HedTenepepabOTKU, OCIKH, KUPBI, YTIACBOIbI; IECTUIUIBI). DJIEMEHTHBIM aHATU3
OpraHUYECKUX BEIIECTB.

Xumuyeckre ¢ (U3MYECKUE METOAbl  (DYHKIMOHAIBLHOIO  aHalu3a.
MoteKyIIpHBIA aHAIH3 OPTaHUYECKUX 0OBEKTOB. AHAIN3 BRICOKOMOJIEKYIJISIPHBIX
BEILIECTB, OPraHUYECKUX MATEPHUAIIOB.

buosiornyeckne U MeaMHUHCKHE 00beKTbl. CaHUTAPHO-TUTHEHUYECKUN
KoHTposib. KimHuueckunit ananmui3. IlumeBble mnpoaykTsl. OnpeneneHue
OCHOBHBIX KOMITIOHEHTOB U MPUMECEH.

O0bexThl OKpYy:xKawmieid cpeabl. OCHOBHBIE HCTOYHHMKU 3arpsi3HEHUNA U
OCHOBHBIE 3arpsi3HUTENIA; METOJbl UX onpenencHus. OnpenencHue CyMMapHBIX
nokazateneit (XIIK, BITK u ap.). TecT-MeTobI.

CneunanbHble 00BEKTHI: TOKCUYHBIE U PAJUOAKTHBHBIE, B3pbhIBUATHIC U
JIETKOBOCILJIAMEHSIIOIIUECS] BEUIECTBA, Tras3bl, KOCMHUYECKUE MU apXEOJIOTHYECKUE

0OBEKTHI.

PexoMeHnayemasi OCHOBHAsI TUTEpaTypa

1. OcHoBbl aHanuTUueckoil xumuu. B 2-x kuurax. [lox pen. FO.A. 3onorosa.
M.: Breicmag mikona, 2000 .

2. OcHoBBI aHanuTHYeCcKOM xumuu. [Ipaktnueckoe pykoBoacTBo. llox pen.
10.A. 3onotoBa). M.: Beiciias mko:na, 2001 r.

3. V. Kynue, I'. [lIBenr. OCHOBBI Ka4y€CTBEHHOIO W KOJMYECTBEHHOTO
aHaimm3a. [lep. ¢ Hem. M.: Mup, 1997 r.

4. A.T. IImmnenxo, W.B. Ilaraunkuii. AHamuthmyeckas xumus. B 2-x
kHurax. M.: Xumus. 1990 r.

3. I'. FOunr. MHCTpyMeHTanbHble METOABI XMMHUYECKOro aHanuza. Ilep. c
anria. M.: Mup, 1989 1.

6. K. Jdeppdens. Cratuctuka B aHamutuyeckod xumuu. Ilep. ¢ Hem. M.:
Mup. 1994 r.

7. H.M. Ky3bmun, FO.A. 3o0n0ToB. KOHLIEHTpUpPOBAaHUE CIIEIOB 3JIEMEHTOB.
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M.: Hayka, 1988 r.

8. JLH. Mocksun, JILI'. IlapuusiHa. MeToapl  pasnuelieHuss U
KOHIIEHTPUPOBAHUA B aHATUTHYECKON xuMud. JI.: Xumus, 1991 r.

9. 0. Tenpnemm. Paguoananmutudeckas xumus. Ilep. co crnomam. M.:
Dneproaromusaart, 1987 r.

10. M.A. lapad, JI.Unnmen, B.P. KoBanbcku. Xemomerpuka (nep. ¢ anra). JI.:
Xumus, 1989 r.

11. b.B. AiiazoB. Beenenue B xpomarorpaduio. M.: Beicias mkona, 1983 r.

JlonoiHUTEIbHAS JIUTEepaTypa

1. ®. CabanBapu, A. Pobuncon. Mctopus ananutudyeckoid xumuu. llep. ¢
anri1. M.: Mup, 1984 r.

2. . Cxyr, . Yact. OcHOBBI aHanutrudecko xumuu. B 2-x tomax. Ilep. ¢
anria. M.: Mup, 1979 1.

3. K.A. Tompubepr, M.C. Burnmepray3. Bseagenune B  Tra30Byl0
xpomarorpaduro. M.: Xumus, 1990 r.

4. . Ilepec-benauto, M. Cunba. Kunernueckue MeToibl B aHAJTUTUYECKOU
xumuu. M.: Mup, 1991.

3. P.A. Xmensuunkuii, E.C. bpoackuit. XpomaTo-macc-ciekrpomerpus. M.:
Xumus, 1983 r.

6. H.0. Topemuk, JILA. Kononenbko, 3.JI. IlaHkoB. OKoJOrmyecKui

MOHUTOPUHT. B 2- x Tomax. C.-IlerepOypr. Kpucmac. 1998 r.



